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ABSTRACT

Using Design Patterns and Layers to Support the
Early-Stage Design and Prototyping of

Cross-Device User Interfaces

by
James Lin
Doctor of Philosophy in Computer Science
University of California, Berkeley
Professor James Anthony Landay, Co-chair
Professor John Canny, Co-chair

People often use a variety of computing devices, such as pcs, Ppas, and cell phones, to access
the same information. The user interface to this information needs to be different for each
device, due to the different input and output constraints of each device. Currently designers
designing such cross-device user interfaces either have to design a ut separately for each
device, which is time consuming, or use a program to automatically generate interfaces,
which often result in interfaces that are awkward. Each method also discourages iterative
design, considered critical for creating good user interfaces.

I have created a system called Damask to support the early-stage design of user interfaces
targeted at multiple devices. Within Damask, designers use /ayers to specify which parts of a
user interface is common across all devices and which are specific to one device. They use
design patterns to specify higher-level concepts within a user interface. Design patterns in

Damask include pre-built u1 fragments that are already optimized for each device. Designers



can instantiate patterns in their designs and then customize the instances to fit their
particular requirements.

Through a study performed with twelve professional web designers, we have found that,
in the early stages of design, designers using patterns and layers in Damask create cross-
device user interfaces that are as good as or better than those created without patterns and

layers, in less time.

Professor James Anthony Landay

Dissertation Committee Co-chair

Professor John Canny

Dissertation Committee Co-chair



To my parents, Alice and Bob Lin
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1 Introduction

“Using a computer” is no longer limited to using a personal computer. Interacting
with a pc in a home or office is now augmented with a variety of devices, such as
handheld personal digital assistants (PDAs), mobile phones, pagers, and even
telematics systems in cars. Companies as varied as Amazon [1], the BBc [28], and
Yahoo [32] are starting to allow their customers to access their services through such a
variety of devices. For example, you can find out which theaters are playing a
particular movie and at what time through a voice-based phone interface, a PDA web
site, or a desktop web site. However, due to the attributes and limitations of each
device, the interfaces across devices are often drastically different. This makes the task
of designing a user interface (U1) for a service that targets several devices difficult,
because you essentially need a distinct u1 for each device.

If vt designers want to target several devices for an application, they generally face
two alternatives. One option is to design a user interface for each targeted device.
This process results in interfaces that are optimized for each device, but it has several
drawbacks. Designing several user interfaces is very time consuming, and the more
devices the designer targets, the more time and effort the designer must spend. It is
also hard for designers to keep the designs coordinated across devices. A designer

could add a feature to one device-specific U1, and then easily forget to at least
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investigate the possibility of adding that feature to another device-specific u1. Also, a
different person often designs each device-specific u1, exacerbating this problem.

The other option is to design an interface for only one device and let special-
purpose programs automatically generate the interfaces for other devices. This cuts
down development time but leads to interfaces that are awkward to use.
Consequently, they are only used as a last resort by end-users who have no other way
to access the information or perform the task provided by that ur.

The difficulty of designing for multiple devices discourages designers from
iteratively refining and prototyping their designs. One of the best ways to create a
good user interface is to continually design, test, and analyze a user interface idea [60,
103]. If creating a design in the first place is difficult, designers will not want to try
multiple designs or drastically change their initial design, which may impact the
quality of the final design. Tools that make early-stage design, prototyping, and
testing of cross-device user interfaces easier could dramatically improve the usability
and usefulness of those interfaces.

There is a way that allows designers to design and prototype cross-device uts that
are appropriate for each device, yet takes much less time than designing each design-
specific Ut separately. Specifically, my thesis is:

A tool that uses design patterns to bridge the gap between device-
specific uts will enable designers to create cross-device uls with at
least the same functionality as if the designer designed each device-
specific Ul separately, but in less time.

To show this, we have created a tool called Damask aimed at designers who want
to design and prototype a Ul targeted at three types of interfaces: the web accessed

through a desktop, mobile phone displays, and prompt-and-response style voice
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interfaces (see Figure 1-1). We have picked these three because they represent the
“extremes” of the range of devices that are widely used. For example, simply shrinking

a screen designed for a desktop pc will not result in a good mobile phone interface.
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FIGURE 1-1 Damask’s user interface

With Damask, the designer designs a user interface for one device, by sketching
the design and by specifying which design patterns [ 4, 188] the interface uses. As the
designer sketches an interface, Damask constructs an abstract model [ 49], which
captures aspects of the ur design at a high level of abstraction. Damask uses the
abstract model and the patterns to generate the other device-specific interfaces in real
time, which the designer can refine if he or she wishes. The generated interfaces are
good enough so that it is more convenient to use the tool than to design each of the

other interfaces separately.
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Damask also provides a Run mode in which designers interact with their design
sketches in a browser that roughly simulates the devices they are targeting. This
allows designers to get quick feedback about their design from other team members
or even their target users, which will inform any modifications they want to make to

their design.

Creating Cross-device Interfaces

Here is an example of a designer using Damask to design a u1, for example, an e-
commerce web site for the pc, mobile phone, and voice. The designer decides to first
target the pc, so he sketches out some web pages for the pc version of the web site in
the main canvas area of Damask. As he is sketching his site, Damask creates mobile
phone and voice versions of the site. Figure 1-2 shows one such page, along with the

smartphone and voice versions.
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FIGURE 1-2 Top A desktop web page sketched by a designer in Damask. Bottom
The smartphone (left) and voice (right) versions of that page generated by Damask.
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When the designer creates, edits, or deletes an object in the Deskzop view, the
same action is performed in the Smartphone and Voice views. However, moving or
resizing an object in one view does not affect the other views, since the displays of
mobile phones are so limited that the designer would most likely have to move the
object again.

While he is sketching, he knows that he does not want the product image and the
“Related Products” section of the desktop page to also be in the other two versions.
So he switches from the A// Devices layer to the This Device layer, and then sketches

those items (see Figure 1-3).
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FIGURE 1-3 Adding objects to the This Device layer in Desktop view, which does
not affect the Smartphone and Voice views. The objects previously drawn in the All
Devices layer are grayed out, since the This Device layer is the current layer.
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The designer also goes to the Voice view, switches to the This Device layer, and
adds connecting phrases between the disconnected bits of text to make a smooth
sentence. He also changes the prompts labeled “Text,” which were generated from
the squiggly lines he drew in Deskzop view, into actual text (see Figure 1-4). This
allows the designer to create an interface that is tailored to voice while still
synchronized with the other devices. For example, if the designer changed the name

of the product in Smartphone view, it would also be changed in Voice view.

&

|. Pubiizhad n}-z:.) - w2 P

FIGURE 1-4 Smoothing out the voice interface.
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Later, the designer decides to add a shopping cart to the site. Instead of sketching
it out from scratch, the designer takes advantage of the patterns built into Damask.

He brings up the Pattern Explorer to browse through the patterns, and comes across

the SHOPPING CART pattern (see Figure 1-5).
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FIGURE 1-5 The Pattern Explorer with the sHOPPING CART pattern selected.
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He sees that there are three generalized solutions for sHOPPING cART—for

desktop, smartphone, and voice (see Figure 1-6).
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FIGURE 1-6 The generalized solutions for sHOPPING CART. Top The desktop and

smartphone versions. Bottom The voice version.

The designer drags the solution of the SHOPPING CART into the canvas. This adds

an instance of the pattern to the desktop, mobile phone, and voice versions of the

designer’s design (see Figure 1-7). The instance is surrounded by a light blue dotted

box and the name of the instance’s pattern.
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FIGURE 1-7 The shopping cart added to the main design.

The pattern that the designer has just instantiated is very generic, for example,
having mostly text placeholders instead of actual text. The designer now customizes
the pattern instance to fit his own project. He replaces the text placeholders with
actual text, moves widgets around, and adds his own images. He could even add

pages and arrows if he decides that is appropriate (see Figure 1-8).
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FIGURE 1-8 The desktop version of the shopping cart, with the contents, prices,
and quantities changed by the designer.

As the designer edits the pattern instance, Damask applies some of the edits to
the designs for the other devices, according the same rules as when the designer
edited his own design: adding, removing, and editing an object in the All Devices

layer apply across all devices, while moving and resizing it do not (see Figure 1-9).
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FIGURE 1-9 The smartphone (top) and voice (bottom) versions of the shopping
cart, customized by Damask. Note that the contents of the cart have changed.

The designer now adds an Add to Cart button to the Product page in Desktop
view and links the button to the Shopping Cart page. This creates and links a button

in the Smartphone view (see Figure 1-10).
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FIGURE 1-10 Top A designer adding an “Add to Cart” button with a link to the
“Shopping Cart” page in Desktop view. Bottom An “Add to Cart” button linked to
the Shopping Cart page in Smartphone view that was automatically created by
Damask.

This also results in a voice response labeled “Add to Cart” in the Voice view,
pointing to the first prompt in the “Shopping Cart” form. The response represents
the end-user saying “Add to Cart,” which results in the “Shopping Cart” form being
read to the user. However, the source of the response is not quite right; as designed,
the voice interface will pause after saying “University of Iowa Press,” waiting for the

user to say, “Add to Cart” (see Figure 1-11).
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FIGURE 1-11 An Add to Cart response linked to the Shopping Cart form that was
automatically created by Damask.

To fix this, the designer adds a prompt in the This Device layer that says, “What
would you like to do now?” A better prompt would include what choices the user
could make at this stage, but since the designer has not yet decided what the choices
will be, he decides this is good enough for now, and will refine it later. Then the
designer re-anchors the response so that it originates from the new prompt (see

Figure 1-12).
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FIGURE 1-12 The Add to Cart response after it was fixed up by the designer.

1.2 Dissertation Contributions

This dissertation makes the following research contributions:
e An understanding of current work practices for cross-device user interface design,
achieved through field interviews and surveys
e The novel application of the following techniques to cross-device user interface
design:
1 Design patterns allow designers to describe their designs at a high level of
abstraction and, by capturing interaction semantics, make it easier for a

design tool to create interfaces appropriate for different devices.
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2 Layers can provide a clean conceptual model for designers to keep track of
which ut elements are consistent across devices and which are device-specific.
e A data model to represent cross-device Uls that incorporates design patterns and
layers and links corresponding elements across devices
e A user interface design tool called Damask that improves the design of cross-
device uts by implementing the above concepts
e An understanding of how cross-device user interface design is influenced by
design patterns and layers, achieved through laboratory studies
Damask uses concepts from the areas of design patterns and model-based user

interfaces, which we describe in more detail below.

Design Patterns

Patterns were first introduced by Christopher Alexander and his colleagues in the
field of architecture. He states, “Each pattern describes a problem which occurs over
and over again in our environment, and then describes the core of the solution to that
problem, in such a way that you can use this solution a million times over, without
ever doing it the same way twice.” [4] This basic definition has become popular in the
software engineering (e.g., [56]) and human-computer interaction (Hcr) fields [27, 182,
188, 189].

We believe that there are patterns in user interfaces for multiple devices, and that
the structure of these pattern solutions can be dramatically different, depending on
the devices’ characteristics. For example, the desktop version of an ADD TO SHOPPING
CART pattern could show the new contents of the shopping cart or show other

products that the shopper is interested in. On the other hand, the voice version of the
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pattern could simply say, “ok, it has been added,” to avoid overwhelming the shopper
with information.

Since patterns describe interactions at a higher level than widgets, a tool that
supports patterns can generate device-specific interfaces that are better optimized
than a simple widget-by-widget transformation that many research systems do today.
Also, simply documenting these patterns may help designers think more clearly about
uts on multiple devices, since they could see how the interfaces relate to each other

using patterns as a vocabulary.

Model-Based User Interfaces

Damask’s underlying representation of ut designs and patterns is based on the
concept of model-based user interfaces [178]. Model-based ut research has been going
on for about two decades, and its basic premise is the idea of designing user interfaces
based not just on visual appearance but also on an abstract model of the interface.
The model describes the interface at a higher level of abstraction than the actual
widgets. For example, instead of describing a dialog box as having three radio buttons
and two check boxes, an abstract model would describe it has having one part where
the user can select one of three items, and two other on-off selections. This level of
abstraction allows the possibility of rendering the user interface in other ways, such as
using a drop-down list or presenting a voice menu instead of radio buttons. Using
patterns for describing interfaces further increases the level of abstraction and allows
even bigger differences in interfaces across devices.

While model-based user interfaces have the promise of creating flexible interfaces
that can adapt to their environment, they have not been widely adopted in the

commercial software development world, which has instead gravitated towards visual
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interface builders. We believe one reason for the lack of acceptance is the fact that
many model-based vt tools do not match or augment the work practices of designers.
They often force designers to think at a high level of abstraction too early in the
design process. Designers are accustomed to thinking about concrete interfaces at the
beginning of this process. In addition, specifying models often requires the designer
to deal with preconditions, postconditions, and conditionals, which starts to look like
programming. Most designers are not skilled at programming, so specifying models
impedes their main task of designing uts.

Damask’s approach allows ut designers to specify their designs at a more abstract
level, i.e., create an abstract model for the interface, but with a vocabulary that
designers understand, via sketches and design patterns. Design patterns also enable

Damask to generate interfaces that are more appropriate for the targeted device.

Outline

The rest of the dissertation is organized as follows. We describe our interviews with
cross-device ut designers in Chapter 2 and our experience with an early prototype of a
cross-device ut tool in Chapter 3. In Chapter 4, we describe the user interface of
Damask, including how a designer will use it to design cross-device interfaces, and we
describe how we implemented Damask in Chapter 5. The evaluation of Damask and
its results are in Chapter 6. In Chapter 7, we first discuss two of the main concepts
that Damask embodies, design patterns and model-based user interfaces, and related

work in more detail. We discuss future work in Chapter 8, and conclude in Chapter 9.
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2 Study of Current Practices in
Cross-Device Ul Design

To get a better understanding of how designers currently design cross-device uts, we
interviewed nine u1 designers across eight companies who worked on cross-device u1
projects. The seven men and two women were recruited through electronic mailing
lists for ut designers. We interviewed six of the designers in their offices, two over the
phone, and one by e-mail. All of these projects targeted desktop pcs and mobile
phones, and all but one also targeted ppas. None of them targeted voice. Table 2.1
lists the type of companies for which our participants worked and the devices for
which they designed.

TABLE 2.1 The participants for our study, their companies, and the platforms
they designed for.

v
.| x|k
S b S Do
. < |E| % |%|§§
Designer | Type of company A1 &1 8| = |5
A1 | Web portal v v v |V
A2 | Enterprise software ViV | v |V
A3 | Mobile access to V| v iV |V
corporate data
A4 | Corporate portal 4 v | v
A5 o VvV
a6 | Y design firm 2 RV R v
A7 | Startup incubator 4 v v
A8 | Mobile phone carrier
A9 | Mobile phone carrier | v | vV 4
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We focused our questions on how the designers addressed the issue of handling
multiple devices (see Appendix A). We wanted to know whether their companies
grouped designers by device (e.g., PDA vs. phone designers) or by application (e.g., e-
mail vs. calendar). We asked how they maintained consistency across designs,
whether the desktop and mobile versions were developed at the same time, whether
the same team worked on both versions, and if not, whether the two teams discussed
their designs with each other. We also asked them whether they observed recurring
interaction design patterns [188] in their designs and whether they documented them.

Finally, we discussed our ideas for a cross-device ut design tool and asked them
for their reactions and to speculate on how useful such a tool would be. While it is
hard for someone to predict how they would use a tool, the questions were designed
to learn more about the designers’ concerns about such a tool, not to learn about
specific features.

We will discuss our findings along the following themes: responsibilities of the
designers; scope of cross-device projects; organization of project teams; managing Ul
consistency; tools and documentation, and patterns; and the need for real-time

change across devices.

Roles and Responsibilities of the Designers

All of the designers were responsible for overall information and interaction design,
and some also handled graphic design [140]. None of them were developers. Seven of
the designers did detailed ut design work. The others, Designers A2 and Ag, guided
the people doing the detailed design work and made sure they followed good usability
principles and adhered to the companies’ mobile u1 style guides. Table 2.2 lists the

participants along with their job roles, educational background, and design experience.
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TABLE 2.2 The job role, educational background, and design experience of our
participants.
Years of Ul
Educational design
Designer | Job role background experience
A1 | Ul designer BFA Industrial design 6
A2 | Usability engineer PhD Human factors 3
A3 | Ul designer BS Kinesiology 4
A4 | Info. architect/ BS Cognitive science 4
Ul designer
A5 | Senior info. designer BS  Graphic design >5
A6 | Human sciences BS Computer science >5
director/senior
interaction designer
A7 | VP R&D PhD HCI >5
A8 | HCl team member BS  Physics 1%
A9 | User experience design | BA  English and fine 6
manager arts

For most of the cross-device projects, the mobile vt offered a subset of the desktop

ur’s functionality. For Designers A5 and A6, mobile access and desktop access were

thought of as two aspects of their projects as a whole; neither was considered a subset

or superset of the other. Designer Ag’s projects were focused on phone interaction;

the desktop was used mostly for managing aspects of the mobile experience, like

storing pictures that the user took with the phone’s digital camera.

Organization of Project Teams

At all but one of the companies, there were at most three Ut designers in charge of

the U1 design for a project. At the ur design firm, a project typically had two to six

designers.
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For six of the designers, the cross-device projects were targeted at multiple
devices from the beginning. The designers worked on both the desktop and mobile
versions at the same time.
Designers A1, Az, and A4 only worked on the mobile uts. These applications
were originally written for the desktop and were later ported to mobile devices. These
designers did not consult the desktop vt designers or their design documents; they
simply looked at the desktop u1 directly.
When asked how the tool should support multiple designers, the designers did
not suggest any elaborate features. Designer Ag said that he never saw other
designers actually use collaboration features in other tools and stressed that the overall
learning curve of a new tool has to be low for a designer to consider using it.
We were particularly interested in finding out how a team of designers typically
split up responsibility for designing a cross-device u1 project. There are several
possibilities:
1 Dewvice added later: A vt for a device is designed long after the ur for another
device is done

2 Group by feature: One designer designs a large part of the u1 for all devices, at
the same time other designers work on other parts of the ur

3 Group by device: One designer designs the ut for only one device, at the same
time other designers work on other devices

The process makes a big impact on the design of a cross-device design tool. For
example, Process 3 is not a good fit for a tool that takes a U1 designed by a designer,
and presents a generated Ul for another device to that same designer.

We found that Processes 1 and 2 were the most common. Only Designer Az said

that they followed Process 3, which was a mistake, because he and his colleagues had
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trouble maintaining consistency among the various device-specific uts. For example,
one application would say “e-mail” and another would say “message.” Consequently,

they switched to Process 2 for their next revision.

Managing Ul Consistency Across Devices

All of the designers said that maintaining consistency across devices was a major issue.
While the interaction obviously cannot be the same across all devices, the designers
said that parts of the ut should be, such as menu order, terminology, colors and
graphics. Designer A2 said that it was easier to keep device-specific uls consistent if
designers grouped themselves by application rather than device, as mentioned above.

The most common way that the designers achieved consistency was simply to
check their designs manually to make sure they were being consistent, which was
tedious. They did not have any specialized tools for this purpose.

Designers Ag and A6 typically created an information architecture diagram first,
and then designed the user interface off of that. Making sure their ut designs were
consistent with the information architecture typically kept the designs consistent with

each other.

Tools, Documentation, and Patterns

The tools that the designers used were similar to those used by other web and
interaction designers. The most commonly mentioned tool was Microsoft Visio [122],
which was used not only for conceptual diagramming, but also for laying out mobile
phone uis. Other tools included paper, whiteboards, Adobe Illustrator [2], and
Microsoft FrontPage [121]. None of the designers used computer tools specialized for

handling multiple devices.
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Three companies (A1, A2, and Ag) developed style guides for mobile uis. Since
Designer A2’s company also makes software development tools, the company’s long-
term goal is to incorporate the style guide standards directly into a development tool
for mobile uTs.

Designer A2 and his co-workers also tried to tackle the cross-device u1 design
problem by developing their own cross-device application flow language. However,
they found it hard to design a language that could encompass both high-level
application flow and device-specific interaction. They eventually abandoned the
project due to lack of time and manpower.

All of the designers said they observed recurring interaction design patterns in
their work. Designers A1, A2 and A9 documented their patterns, incorporating them
into their companies’ mobile ut style guides. The others did not document their
patterns because they did not have enough time or did not think they were useful
enough to document.

When we told the designers about our idea of making design patterns a
cornerstone of a cross-device design tool, all but one of the designers were
enthusiastic; Designer A8 was not sure whether designers would be able to recognize
patterns in their work often enough to be useful. The designers also thought that
enabling designers to create their own patterns and add them to the tool’s pattern

library was very important, and many thought it was crucial.

Need for Synchronized Changes Across Devices

The designers’ reactions varied on whether it was important to see the mobile phone
ul change while they edited the desktop u1, and vice versa. Four of the designers did

not think it was important; they were concerned that the transformation process
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simply would not be good enough to warrant real-time change. Two designers would

like to have the option. The others did not know.

Implications for Cross-Device Ul Design Tools

From the above findings, we came up with the following implications for cross-device
Ut design tools.

Presenting retargeting results for one designer is useful. All of the designers designed
the user interface for several features across multiple devices (as opposed to working
on a particular set of features for only one device). Therefore, a tool that takes a
designer’s ut for one device and presents that designer with uts for other devices fits
within current design practices.

Support for synchronous collaboration is not a high priority. According to our
interviewees, explicit support for multiple designers in a tool is not a high priority,
since detailed design work for a particular feature is usually done by one designer.

Designers need help maintaining consistency of content across devices. Consistency was
identified as a major burden of cross-device designers. The challenge is to keep the
appropriate content consistent across devices, while letting the layout and navigation
flow between screens change to fit the target device.

Support for design patterns. Using design patterns as the foundation of a cross-
device ut design tool is a sound idea, but allowing designers to create their own

patterns is essential for the long-term usefulness of this feature.
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3 Prototype of Cross-Device
Design Tool

While our interviews allowed us to discover general aspects of the design process that
we needed to support, we wanted to get more detailed feedback about how an early-
stage cross-device design tool should behave and what features it should have. It is
hard for people to speculate about what such a tool should be like without interacting
with one. Since there are no early-stage cross-design tools, we quickly designed and
evaluated a prototype of one. The prototype, called HopiSketch, was built using
DENIM [105] for the user interface and Hopi [17] for the retargeting process. Due to
time constraints, this was done before the interviews in the previous section were
completed; consequently, we were not able to incorporate all of the findings of those

interviews into HopiSketch.

User Interface

We decided to use a sketch-based interface for the user interface of HopiSketch
because designers usually sketch on paper during the early stages of design [140]. The

user interface is based on DENIM, an existing sketch-based tool for early-stage web

The work described in this chapter was done in conjunction with Lawrence
D. Bergman, Guruduth Banavar, Danny Soroker, and Richard J. Cardone at
IBM Watson Research Center.
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design.

DENIM has one window (see Figure 3-1) with three main areas. The center area is
a canvas where the designer creates web pages, sketches the contents of those pages,
and draws arrows between pages to demonstrate the behavior of hyperlinks (see
Figure 3-2). On the left is a slider that is used to set the current zoom level. The
bottom area is a toolbox that holds tools for drawing, panning, erasing, and creating

and inserting reusable components.

[&iC:\Documents and settings',jimlin\Documents',DENIM\Test Designs\DENIM Daily'de; =101 x|

7Overvwew /’
steme o I?L”H’L
5

Storyboard < i i . e up
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FIGURE 3-1 Denim showing a typical design.
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FIGURE 3-2  a) A page with the label “Home” b) An arrow, whose source is a blue

hyperlink, “Business.”

Designers test the interaction of their designs in Run mode. Opening a pie menu

over a page and selecting File—>Run launches a separate browser window with the

page loaded. The designer can navigate through the site design exactly like in a web

browser, clicking on hyperlinks and using the Back and Forward buttons.

To create HopiSketch, we augmented DENIM to allow designers to insert radio

Select your language edition:

English +

@® A

O manans

<] Don't ask me again

\/\ ome

éx&, Home T’cn‘:k. Reseavdn

\Nﬁ\romp +o

FIGURE 3-3 a) Top: Web form widgets within a page.

b) Bottom: Two groups within a page: one containing Home, People, and Research;

and the other containing a text box and a Search button.
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buttons, check boxes, buttons, and drop-down boxes, which are commonly used in
web applications, directly into their designs (see Figure 3-3a).

In addition, we added the ability for designers to group elements together to
indicate that the elements are related. For example, a designer can group a text box
and a Search button together to show that they should be treated as one unit (see
Figure 3-3b). Groups also affect the behavior of radio buttons: within a group, only
one radio button may be selected at a time.

HopiSketch focused on design for pcs and for Palm handheld devices. To
retarget a PC design to the Palm, the designer presses a Retarget button. The tool
takes the design, resizes the pages to fit the Palm’s screen, and if needed, splits pages
to minimize scrolling on the Palm. Elements within a retargeted page, such as
handwriting and sketched images, are not resized or otherwise altered. Figure 3-4

shows a design for the pc and the results of retargeting the design to a Palm handheld.

Architecture

Figure 3-5 shows the overall architecture of HopiSketch. When designers press the

v \

FIGURE 3-4 Left: A uidesign for the pc. Right: The design retargeted for the
Palm handheld.
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FIGURE 3-5 The architecture of HopiSketch.

Retarget button, the system takes the design file and feeds it to a de-skezcher, which
translates (or de-sketches) it into a generic model [49]. The model is based on xHTML
[192] for general content elements and XForms [194] for form elements such as radio
buttons and check boxes. One xuTML+XForms page in the model represents one
page in the original DENIM file.

The model is then fed through Hopi, a system for designing cross-device web
applications based on a generic model. The model first goes to Hopi’s retargeter,
which transforms it into a markup language for a target device. This process can
result in one xHTML+XForms page being split up into several pages, depending on
the characteristics of the target device. The retargeter creates pages that fit within a
target device’s screen, or are a little longer, allowing a bit of scrolling. The retargeter
tries to keep elements that have been grouped together on the same page, although
this is not always possible.

The resulting markup pages are then fed into Hopi’s renderer/geometry extractor,
which renders the markup using the predefined characteristics of the target device

and determines the positions of elements in the markup.
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Finally, a re-sketcher takes the markup, the extracted geometry, and handwritten
elements from the original DENIM file, and creates a sketch-based version of the

markup to be presented to the designer.

Evaluation of HopiSketch

To evaluate HopiSketch, we performed an informal task-based, usability test. The
participants were introduced to our tool and then asked to create elements of a simple

e-comimerce site.

Participants

Six designers participated in the usability study, four men and two women. All six
designers were employed at user interface design or information architecture firms,
had experience designing for the desktop web, and had at least some experience
designing for mobile devices. Four of the designers have worked on cross-device user
interfaces, although such interfaces are not the focus of their current work. Table 3.1

summarizes the characteristics of the participants.

Methodology

The usability tests were performed on an 18M ThinkPad laptop with a Wacom
Graphire tablet. First, we gave the designers a warm-up task to get used to the tablet.
Next, we demonstrated HopiSketch and had the designers do some basic tasks, such
as creating pages, adding elements to pages, and running the designs. Then, we asked
the designers to create an online music store application for a desktop browser. We
retargeted these desktop applications to Palm devices; the designers were then able to
modify the generated results. About 60 minutes were available for the complete

design task, including creating the desktop application and editing the Palm version.
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TABLE 3.1 Summary of participants of our prototype evaluation.
Participant | Characteristics

B1 Ul designer

Graphic design background

Uses Photoshop and lllustrator

Has worked on > 20 cross-device projects

B2 Interaction designer

Liberal arts background

Uses Photoshop, Fireworks, and Dream-
weaver

Has worked on < 5 cross-device projects

B3 Information architect

Programming and business background
Uses Photoshop, Visio, and Flash

Has not worked on any cross-device projects
B4 Information architect

Media (TV, photography) background

Uses Visio and Photoshop

Has worked on < 5 cross-device projects

B5 Ul designer and usability engineer
Computer science background

Uses Illustrator and Dreamweaver

Has not worked on any cross-device projects
B6 Ul designer

Graphic design background

Uses Fireworks and Visio

Has worked on < 5 cross-device projects

Finally, we debriefed the designers and had them fill out a questionnaire
(Appendix B). We were looking for comments addressing two general themes:
e  Were the tool and the generated user interfaces useful? Would the answer
change depending on the number of devices being targeted?
e How can the tool be enhanced to better support the design of cross-device

applications?

3.3.3 Results

We found that HopiSketch had implementation flaws that made it difficult for

designers to perform some tasks. In particular, the de-sketching process was not

33



3.3 - Evaluation of HopiSketch 34

sufficiently robust and mature to handle all the designers’ sketches, which led to pages
being split and elements within the pages being laid out in unexpected ways.

We also found that because the designers only had about 30—40 minutes to design
for the desktop, their desktop designs were not very large. Consequently, some
designers said that it would have been easier to simply re-sketch their small designs
from scratch instead of starting from our generated user interfaces. Some of them
were also slowed down by their lack of familiarity with the Wacom tablet.

Given the maturity of our prototype and the time constraints of the evaluation,
most designers concluded that using HopiSketch was no faster than using paper and
pencil for retargeting the designs that they had created. On the other hand, five of
the six designers saw potential benefits of the tool within a broader context:

e Two of the designers, Designers B4 and Bs, thought that for large designs, a

design tool that can retarget could potentially save them a lot of time.

e Three of the designers also found value in the generated sketches, even
though they were not ideal. Two of the designers, Designers B1 and Bz,
thought that the generated sketches still provided a useful starting point to
design for the second device. Designer B2 said that by starting from the
generated sketches, he would not forget to implement features in the pc
version for the Palm version. Thus, if a feature was not present in the Palm
version, it was because he explicitly deleted it from the generated design, not
because he forgot to copy it from the pc version.

e Designer Br said that the generated sketches were useful to show to clients, to
demonstrate to them how unwieldy a Palm web site would be if it had all of

the functionality of the pc web site.
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e Another designer, Designer B6, said that he could imagine that a more robust
version of the tool would generate sketches that would help him “see potential
pitfalls (or opportunities)” in the design for the target device.

When we asked the designers the minimum number of target devices that would
be required for a retargeting tool such as HopiSketch to be useful, all but one of the
designers said two devices. One of them said that the tool would probably be most
useful if the two devices were the same general type, such as from one mobile phone
to another, as opposed to from desktop pc to mobile phone.

However, when we asked the designers how likely they were to use a commercial-
strength retargeting tool for early-stage design, the reaction was more mixed. Three
designers were likely to use one, one designer was neutral, and two said they were
unlikely. One of the designers who was likely to use a retargeting tool said he would
do so only if it were not sketch-based. This is because he would only use sketch-based
tools for conceptual design, not for designing layouts for specific devices.

Finally, the designers gave us several suggestions that would make a retargeting

tool more useful to them, which we describe in the next section.

Implications for Cross-Device Ul Design Tools

The designers described a number of ways in which they believe a tool for retargeting
designs could be more useful. Most of the suggestions are related to the theme of
letting designers better understand, guide, and control the retargeting process. Each
of the following suggestions was made by at least one designer. While these
suggestions are not necessarily representative of the design community as a whole, we
believe each suggestion has merit. We also discuss how Damask addresses these

concerns.
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Control over retargeting. Four of the designers mentioned that they would like to
guide the retargeting process directly. They would like to be able to explicitly tag
which sections of a page should be carried over to the target-device design, and which
sections should be omitted, before the retargeting process takes place. One designer
said he would like to make the tags conditional on what the target device is. Damask
addresses this concern through the concept of ayers: the layer in which an object is
determines the devices in which it exists.

Another designer said that, when targeting the Palm, the tool should not split
pages automatically, since the Palm handheld has scroll buttons. Instead, the tool
should create pages that would scroll and then allow designers to split the pages
themselves. This shows that information about the devices’ characteristics must be
taken into account throughout the retargeting tool for the tool to be effective. In
Damask, the designer splits and merges pages manually.

Iterative design. Many designers wanted to better understand the retargeting
process. For example, some said they would prefer a more iterative approach than the
study permitted. Due to time and tool constraints, all of the designers went through
the retargeting process only once. These designers would rather design a little bit for
one device, retarget, look at the results, design a bit more for the first device, and so
on. One designer specifically mentioned that he would like to see the design for the
target device modified in real time while he worked on the design for the initial
device. In Damask, retargeting occurs in real time.

There should also be a tighter relationship between designs of the same user
interface on different devices. With HopiSketch, a retargeted design has no
relationship to the original design once it has been generated. Ideally, the tool should

be able to propagate changes made in a generated device-specific design back to the
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original. However, not all changes should be propagated. A designer may want to
remove an element in a mobile phone version because it is unnecessary, but keep it in
the desktop version because it aids navigation. Damask addresses this concern
through the concept of Jayers.

Templates and content replication. Another theme was the ability to intelligently
replicate content. For example, several designers mentioned that if they wanted a
search box in the upper right-hand corner of every page, they would like to create a
template that contains the search box, and apply that template to all of the pages in
the site.

They also mentioned that if a page is split during retargeting, some elements in
the original page, such as search or navigation aids, should be replicated on each of
the resulting pages. Designers would need a way to specify which elements should be
replicated, since it would be difficult to make such decisions automatically. Damask
provides zemplates to support these concepts.

Support for alternative design processes. A cross-device tool should be flexible
enough to support a variety of design practices, especially since cross-device design is
a new discipline and design practices are still evolving. For example, our tool was
designed to take a user interface for a large display, like a desktop pc, and retarget it
to a device with a smaller display, like a Palm handheld. One designer said it was
easier for him to add to a design than subtract from a design, so he would prefer to do
the opposite of our tool: take a Palm user interface and merge its pages to form a
desktop pc version. Damask lets designers start with any device they want.

Improved page splitting. All of the designers said that the algorithms for
rearranging and splitting up content could be improved. One designer said that any

handwriting and images should be shrunk to fit the dimensions of the handheld.
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Damask does exactly this. Similarly, one designer mentioned that since Palm
handhelds can scroll, groups should never be split between two or more pages.
Instead, the tool should create a scrolling page that would keep all of the items of a
group together. Damask lets designers manually split pages instead of automatically
doing so.

Sketch-based interface. Some designers found the sketch-based interface appealing.
Designer Br said it took “napkin sketching to a new experiential level without making
it beautiful,” and that it allows him to focus on whether his ideas are valid. Designer
B2 simply said that “it’s a good way to work.”

Others did not find it as compelling. Designer B4 wanted additional shape and
alignment capabilities, such as provided by Visio or other diagramming tools.
Designer Bz liked sketching, but said he uses sketching only for conceptual design.
For layout design, he would prefer to use a more structured interface. Since opinion
was split and we wanted to push the limits of user interface design, we decided to
stick with a sketch-based interface for Damask.

Designer Br suggested that the contents of the pages could contain a coarse grid
similar to graph paper. This would help, but not force, designers to draw neater
sketches, and would indirectly help the retargeting algorithms, since they work better
when elements are aligned. Damask employs a grid for this purpose.

Familiar interaction. Some designers expressed reluctance to learn a new tool
interface, and would have liked HopiSketch’s user interface to have been more similar
to the tools they already use. The most commonly mentioned tools were Adobe
Photoshop and Microsoft Visio. Damask uses more familiar ut elements, such as

standard toolbars and keyboard shortcuts.



3.4 * Implications for Cross-Device Ul Design Tools 39

Handling different classes of devices. There was some skepticism that our tool would
be really useful for designing user interfaces to be run on different classes of devices,
such as pcs and mobile phones. Designers B1, B2, and B3 said that the interaction
flow is very different among different classes of devices, and that there is insufficient
support in our tool to handle those differences.

A cross-device design tool should be able to support the design of applications
whose user interfaces have very different interaction flows depending on the device.
HopiSketch does not handle such design activities because it only transforms at the
page and widget level. Higher levels of abstraction within the design are needed to
support disparate interaction flows. Design patterns may be one such abstraction

[104], and we will discuss how Damask uses them for this purpose in the next chapter.
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4 Damask’s User Interface

Damask is a design tool for the early-stage design and prototyping of cross-device uis.
It includes a catalog of design patterns for use in designing desktop-based web sites.
Some of these patterns are also useful for designing mobile phone and voice Us.
These patterns include several generalized so/utions capturing the essence of how to
solve the problem stated in the pattern, one solution for web-style interaction on a pc,
one for mobile phone displays, and one for prompt-and-response voice Uis.

With Damask, designers create their u1 designs by sketching and by adding
design pattern solutions to their design for one device. As they are creating their
designs, Damask generates corresponding u1 design sketches for the other two
devices, which the designers can modify if desired. Finally, designers can use Damask
to run their designs in a Run mode, or in the case of voice Uts, also export them to
VoicexMmL, so that they can test and interact with their design sketches.

First, we will describe Damask’s user interface. Then we will walk through an
example of how designers would create and run their vt designs, including how they
would use design patterns and layers within their designs. In the next chapter, we will

describe Damask’s architecture and implementation.
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4.1 Damask’s User Interface

Damask’s user interface is similar to other design tools that our research group has
developed, such as DENIM [105, 141] and SUEDE [91, 168] (see Figure 4-1).

The canvas contains the actual user interface design. The design includes which
patterns it is using, as denoted by a blue outline and the name of the pattern. For
example, in Figure 4-1, there is an instance of the ORDER SUMMARY pattern in the
“Order summary” page. There are tabs above the canvas where designers can choose
which target device they are viewing: desktop, smartphone, or voice. To view the
different device-specific uts at the same time, the designer can view the design in
multiple windows.

To pan around the canvas, the designer can use the scroll buttons along the edges
of the canvas, or use the hand tool in the toolbox and drag it over the canvas. The
designer uses the zoom slider, just to the left of the canvas, to zoom in and out.

Damask also includes a Thumbnail view, which is a miniature view of the canvas
that is similar to the Navigator palette in Adobe Photoshop [3]. The red rectangle
within the thumbnail shows the current view of the canvas in the main window. The
designer can move or resize the rectangle, which pans and zooms the main canvas
appropriately.

Damask also has a Pattern Browser window (see Figure 4-2), where designers can
browse for patterns to be instantiated in their designs, find the details about a

particular pattern, and instantiate a pattern.
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FIGURE4-2 Damask’s pattern browser.

4.2 Designing Desktop and Mobile Phone Uls

A graphical desktop or mobile phone ut design consists of pages of content, linked

together with transition arrows that define behavior, in the spirit of DENIM.

4.2.1 Pages
To create a page, the designer uses the pencil tool # and drags out a rectangle on the
canvas indicating the size of the new page (see Figure 4-3). By default, Damask will
create a page of a default size if the designer draws a rectangle smaller than that size.
The default size depends on the device (1024x768 for desktop, 18ox220 for

smartphones).
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FIGURE4-3 Creating a page.

The designer can set the focus to a page by tapping in the page. Damask then
adds a drag bar to the top of the page so that it can be moved, and a grip in the lower
right-hand corner so that it can be resized. If the designer makes the page larger than
the default size, Damask will draw a red dotted “fold” line to indicate that an end-

user would have to scroll to see any content below or to the right of the fold (see

Figure 4-4).
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FIGURE 4-4 A page, with gray bars for dragging and resizing regions and a red
dotted “fold” line.

Each page is made up of several page regions: north, south, east, west, and center.
These regions reflect the sections into which a page is typically split up, for example,
north for the navigation bar, east for related items, and center for the main content.
In desktop pages, all five page regions are visible. In smartphone pages, only the
north, south, and center regions are visible, since a smartphone’s screen typically isn’t
wide enough to have content along the sides. A designer can resize a region by
dragging the gray bars in the center of a region boundary (see Figure 4-4).

When Damask’s zoom level is near the Page level or lower (as indicated by the
zoom slider to the left of the canvas), a light blue grid is drawn in the background of

the page, as a subtle guide to help designers lay out elements within the page.
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Damask has no alignment tools, because we want to maintain a lo-fi feel for the user
interface [99], and not tempt designers into spending too much time fiddling with
details, during the early phases of the design process [200].

A designer can cut, copy, and paste pages through the Page menu on the main
menu bar, or by right-clicking on a page. The designer can also set the home page of
the ut through that menu. By default, the page that is first created is the home page.
The home page is denoted by a home icon 7# in the upper right-hand corner of the
page (see Figure 4-4).

Damask includes tools to split and merge pages (see Figure 4-5). To split a page,
page where they want it to be split horizontally (see Figure 4-6). They can merge two
pages they had previously split by clicking on the merge tool — and then clicking on

one of the two pages.

B

=L
=

FIGURE 4-5 The tools for splitting a page (above) and merging pages (below).
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FIGURE 4-6 Left Using the split tool to split a page. Right The result of splitting a
page.

4.2.2 Adding user interface controls to pages

To add content and interaction to a page, a designer adds controls to the

J
’ page. There are eight types of controls: labels, buttons, check boxes, radio
=y

buttons, list boxes, drop-down boxes, text boxes, and panels (see Figure 4-7).
A A label has three modes: ink, typed text, and an image. To add ink, the
k] | designer selects the pencil tool + and draws inside the page. Damask adds
[ | ink strokes that are spatially close to the most recently created label, which
e has a green border, to that label (Figure 4-8). Each label has a light-green
=B | background to indicate to the designer how Damask has grouped together
=g | the strokes.
[abi

FIGURE4-7 The toolbox buttons used for creating and erasing controls.
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FIGURE4-8 Adding an ink stroke to a page.

If designers want to group ink strokes in a different way, they can select the labels
which they want to be merged into one label, and then click the group tool # in the
top toolbar. Damask ungroups the selected labels into individual ink strokes, and
then regroups them into one label (see Figure 4-9). Clicking the ungroup tool ¥1

simply ungroups the selected labels into separate strokes without regrouping them.

i e mn Window
Move Objecs to "This Deviee' Layer &1, & 18] It Move Objects to "This Device” Laper - &), b I3 It
- -
o O e P L L A L L L e
Title
VWelcame o

CZ)—TDJW“EM%SE;@:Q&_W@ TotatMusic.com

FIGURE4-9 Grouping labels together into one label, by clicking the Group
button in the toolbar.

To add typed text, the designer selects the text tool A, clicks on the canvas, and
types in a label. To edit the text, the designer selects the text tool, clicks on the label,
and types.

A designer can also change the display mode of a label, e.g., from ink to text, by
right-clicking on the piece of content, and choosing the new type from the menu (see
Figure 4-10). This allows the maintenance of different modes of the same label in

parallel. This is useful for when designers want to show a more finished version of a
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design to a client, but then want to go back to a more informal representation so they

are not unnecessarily distracted by details while they change their design.

\VWelcavre o

o TotalMusic [ 7a an

=5 Copy Chrl+iC

|4 Paste Chr+y

X Delete Delete
*Ink

Ficture !

Change Picture. ..

FIGURE 4-10 Changing the display mode of a label.

This is also the mechanism to add an image; the designer first creates a label by
either sketching or typing, then right-clicks on the label, selects Change Picture...
from the resulting pop-up menu, and then selects an image from the file chooser.

To add another type of control, the designer selects the corresponding tool in the
toolbox (%l ¥ & EH =@ fbl) and then clicks within the page. To modify the textual
content of a control, the designer selects the zex# tool A and then clicks on the control
(similar to how Microsoft PowerPoint behaves). The caption’s text is then edited in
place, or in the case of a list box or drop-down box, a dialog box pops up allowing the
designer to edit the control’s list of text.

To change the default state of a control, like making a particular check box
checked by default, the designer selects the change control state tool 68 at the bottom

of the toolbox. The designer can then interact with the design as if the design were
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live, for example, clicking on a radio button to change which one is selected (see

Figure 4-11).
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FIGURE 4-11 Changing the state of a radio button.

Panels are used to logically group related sets of controls manually. They are not
meant to be visible in the final user interface. They are also used to separate groups of
radio buttons; for any set of radio buttons within a panel, only one can be active at
any time. Also, for all of the radio buttons outside of every panel, only one radio
button can be active. To use a panel, the designer selects the panel tool from the
toolbox [} and drags out a rectangle, and then adds or pastes the desired controls

within the panel (see Figure 4-12).
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FIGURE 4-12 A panel containing a label and radio buttons in the canvas. The
dotted border is invisible at run time.

Specifying behavior with arrows

An arrow between two pages represents a relationship between those pages. Like
DENIM, Damask provides organizational and navigational arrows (see Figure 4-13).

Organizational arrows are used to represent a relationship between two pages. For
example, the designer may want to show that the concepts between two pages are
related, or that the end-user tends to go from one particular page to another, but the
designer does not want to fill in the details on how at this time. These arrows are
generally created early in the design process, during the information architecture
phase [140, 141].

A navigational arrow specifies a transition from one page to another in the
interface. Such an arrow from an item on one page, such as a word, image, or button,
to another page means that, in Run mode, the user can click on the item to transition
to the other page. More specifically, if a navigational arrow starts from a word, the

word behaves like a hyperlink on a web page in Run mode.
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FIGURE 4-13 An organizational arrow (gray) between the “Sign in” and “Incorrect
login or password” pages, and a navigational arrow (blue) between the “Create a
new account” button and the “New account” page.

To create an arrow, the designer draws a stroke using the pencil tool ¥ between
two pages. The system checks if the stroke is an arrow. Organizational arrows start on
one page and end in another. This creates a gray arrow from the source to the
destination. Navigational arrows start on a specific object in one page and end in
another page. This creates a green arrow from the source to the destination. When
creating a navigational arrow, any organizational arrows from the source page to the

destination page are removed, since the navigational arrow now has at least the same

information as the organizational arrow did. As additional feedback, if the arrow
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originates from a text or ink object, that object becomes blue, like a hyperlink in a

web page.

Manipulating objects within a page

Desktop

h

{m;. Layers:
(#) AIC

) () This
FIGURE 4-14 The pointer tool.

A designer can select an object by choosing the pointer tool R in the toolbox (see
Figure 4-14), and then either clicking on an object, or shift-clicking on or drawing a
selection rectangle around multiple objects. The designer can then move the object
(or objects) by dragging, resize by dragging one of the resize handles, or cut, copy,
and paste through a right-click context menu, the Edit menu, or the standard

keyboard shortcuts.

Templates

Web sites often have common elements across many pages. Damask includes a
templates feature so that designers do not have to create the same elements on every
page. To see the templates associated with the design, the designer chooses
View—Templates. The Templates pane slides in from the right (see

Figure 4-15).
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FIGURE 4-15 The template pane. Clearing the check box next to the default
template would remove it from the currently selected page, in this case, the Wine
Country page.

When the designer adds elements to a page in the Template pane, all of those
elements are added to every page that uses that template. To apply a template to a
particular page, the designer first clicks in that page to give it focus if necessary, then
clicks the check box to the left of the desired template page. By default, the template
pane includes a page titled “Default” that is applied to every page in the design,
although it can be removed on a page-by-page basis. Designers can add more
templates by clicking on the Add Template button at the top of the pane, and remove
a template by clicking the button with a red X next to that template. Templates added
by the designer are nof applied to every page by default. More than one template can

be applied to a page; the elements are simply composed together.
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Run window

Damask allows designers to interact with their design sketches in a Run window,
where designers can test out the interaction of their designs. Selecting Run—Run
from Selected Page displays the page with the focus in the Run window; Run—Run
from Home Page displays the home page. There are also two toolbar buttons

corresponding to the two menu items (see Figure 4-16).

£ Task 1b - voice - Z - complete.dmk - Damask

File Edt Wew Page Content Run ‘Window
J=H e )
1l Deskiop | Smatnbnng | Vaice

FIGURE 4-16 The toolbar buttons for Run from Home Page and Run from Selected
Page.

Inside the Run window, the designer can navigate through the design as if it were
running in a web browser. If the Run window is displaying a desktop page, back (€]
and forward © buttons are provided to simulate a web environment. Any changes
made to the page in the main Damask window are automatically reflected in the Run
window. If it is displaying a smartphone u1, then a telephone keypad is put beneath

the displayed ut, although currently only the Back button is active (see Figure 4-17).
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FIGURE 4-17 Run windows for desktop (left) and smartphone (right) designs.
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Designing Voice Uls

Designing a voice user interface in Damask is quite different than designing a web or
smartphone ul. Damask’s voice mode is similar to SUEDE’s design graph area [91]. A
voice user interface is represented by computer prompts, connected by possible human
responses. Related prompts and responses are grouped together into forms. There are
only four tools available in voice mode: selecting and moving objects L3 , panning the

canvas ‘Eﬂ?, creating objects rd , and removing objects  (see Figure 4-18).
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FIGURE 4-18 A voice Ul design, including a form titled “Wine Country,” orange
computer prompts and green user responses.

Forms

Forms are similar in concept to forms in VoicexmL interfaces and analogous to pages
in web sites. They group together related prompts and responses into a single entity.

Creating and manipulating forms is the same as interacting with pages (Section 4.2.1).

Prompts

Prompts represent phrases that the computer speaks. To create a prompt, the
designer uses the pencil tool +*, taps within a form, and types the prompt (see Figure
4-19). To edit the text in a prompt, the designer uses the pencil tool and taps within

the prompt. To move the prompt, the designer uses the selection tool X .
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FIGURE 4-19 Inserting a prompt.

Responses

Responses represent the phrases that people say in response to prompts. To create a
response, the designer uses the pencil tool rd , and drags a line from the prompt to
which the response is responding, to another prompt which the computer will say in
reply to the response. The line becomes an arrow; a voice balloon with the response
text appears along the arrow (see Figure 4-20). It is possible to create a response
which does 7ot end at a prompt; it is simply a dead end until it is hooked up to

another prompt.
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FIGURE 4-20 Creating a response.

The designer can drag the endpoints of the arrow to other prompts. To edit the
response text, the designer taps on the text with the pencil tool S designers want
more than one phrase to go between the same prompts, they can separate the possible

response phrases with carriage returns (see Figure 4-21).
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FIGURE 4-21 A response with more than one possible phrase.

There are two special cases for response text:

e An asterisk (*) will match any response that is not matched by any other
response. If there are no other responses, then * matches anything.

e No text in a response from Prompt A to Prompt B means that the computer
says Prompt B immediately after Prompt A. In this case, the voice balloon
becomes a diamond shape, which the designer can click on to add text back
into the response.

A designer can create a response that goes from a prompt directly to another form,
as opposed to another prompt. In this case, the destination prompt of the response is
assumed to be the initial prompt of the form, indicated by a special empty response
which is anchored at the top of the form and points to the initial prompt. In Figure
4-22, “What is your favorite vegetable?” is the initial prompt. Designers can change

the initial prompt by moving the endpoint of the special response.

Vegetables ;

P ‘What is your favorite vegetable? |

ﬂﬁopkecahsoy | l(-;l'| @_Brussels snmut;j
b 24 Yy — 2

# /

lt Good chaice | |: Yeah, that's okay | |: You're nuts |

FIGURE 4-22 The prompt What is your favorite vegetable? is the initial prompt in
this form.
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Universals

Universals are commands that a user can say at any time to perform a global action.
Designers create universals in the Templates pane, which contains a default form
with a blank prompt that is used solely for anchoring the start of universal responses.
To create a universal, the designer creates a response from that prompt to the prompt

that should be played when an end-user says the universal (see Figure 4-23).
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FIGURE 4-23 A universal which goes to the Home form whenever a user says
“Start Over.”

Run window

When the designer chooses Run from Home Form or Run from Selected Form from
the Run menu, a dialog box pops up with the first prompt in the form as the message
of the dialog box. If there is an empty response (i.e., a response with no text) that
starts from this prompt, then the dialog box also shows the prompt at the other end
of the empty response, and repeats this process until it reaches a prompt that has no
empty responses.

A user types in his or her response in the text box below the computer’s prompt
and clicks ox (see Figure 4-24). A text box is used in the window so that the designer
can test whether the display prompt contains enough information so that a user
knows what to say in response. This technique has been used in other voice

development tools such as the VoicexmL terminal in Tellme Studio [181]. The user
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can click Cancel to end early. If a prompt has no responses, then only an ok button is

displayed, without a text box.
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FIGURE 4-24 Run mode for voice user interfaces, with the same form in design
mode in the background.

If the response matches one of the designer’s responses, then the appropriate
prompt or prompts are displayed in the dialog box. If the user types in nothing, then
the dialog box says, “Sorry, I didn’t hear you,” and redisplays the prompt. If the user’s
response does not match one of the responses that the designer defined, then the
dialog box says, “Sorry, I didn’t catch that,” and redisplays the prompt.

The Run window is intended for the designer to do a quick sanity check of the
voice Ul design. Nonetheless, reading a prompt is not the same as listening to a
prompt. For this, there is an option to export the design to VoicexmL, which is

described next.

Exporting to VoiceXML
To verbally interact with the voice ur, Damask allows designers to export their voice
Ul to a VoicexmL [193] file, which they can then upload to a web site such as Tellme

Studio or BeVocal Café [24], or Voxeo Evolution [191], and interact with their



4.3.7

4.3 - Designing Voice Uls 63

VoicexML file over the phone. The generated file is not meant to be used for final
deployment of a voice Ut it is solely for prototyping purposes. To generate the file,
the designer chooses Export to VoiceXML from the File menu.

The generated file behaves in the following way. The computer first says the first
prompt in the home form. If there is an empty response that starts from this prompt,
then the computer also says the prompt at the other end of the empty response, and
repeats this process until it reaches a prompt that has no empty responses.

A user says something in her response. If the response matches one of the
designer’s responses, then the computer says the appropriate prompt or prompts. If
the user says nothing after a period of time, then the computer says, “Sorry, I didn’t
hear you,” and repeats the prompt. If the user’s response does not match one of the
responses that the designer defined, then the computer says, “Sorry, I didn’t catch
that,” and repeats the prompt.

You may notice that the VoicexmL file is the audio equivalent of the Run window
discussed in the previous section. In fact, the Run window was first created to test the

VoicexmL generation feature.

Limitations of the VoiceXML export feature and the Run window

While the Run window and the VoicexmL export feature are useful for quick tests of
voice uis, they are not ideal for doing extensive usability tests with potential users.
The biggest drawback is that if the user does not say one of the choices that the
designer had chosen beforehand, then the Run window or the VoicexmL file does not
recognize the user’s response and gets stuck. Also, text-to-speech (TTs) systems still

sometimes have problems saying natural-sounding speech, and Damask does not
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have a facility for recording human speech for either prompts or responses. For this, a

Wizard-of-Oz interface, like the one in SUEDE [g1], would be more suitable.

Layers

Layers are used as the basic concept for determining whether a page/form or a control
appears on every device or just one device. For each device, there are two layers: All
Devices and This Device. An object in the All Devices layer exists in every device,
although the location of that object can vary across devices, and moving an object in
one device does not affect the corresponding object in the other devices. An object in
the This Device layer exists only for the device that is currently being viewed.

The designer switches between the two layers by choosing the appropriate radio
button next to the top left-hand corner of the canvas (see Figure 4-25). If designers
select an object that is not in the current layer, Damask pops up a dialog box asking if

they would like to switch to the other layer so that they can select the object.

-i‘ Task 1b - voice - 1 - complete_dmk - Damask

File Edit Wew Page Content Run  wWindow
DEH =

je| Deshion LesmitphionelNbic]

Layers:
| @ &l Devices
| (O This Device

Home

5

FIGURE 4-25 The radio buttons used for changing the active layer.

Controls in the active layer are shown normally, while those in the inactive layer
are grayed out. A page or form in the All Devices layer has a striped title bar when the
This Device layer is active (see Figure 4-26). However, a page or form in the This
Device layer is grayed out when the All Devices layer is active, for reasons explained

later.
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FIGURE 4-26 The same page with All Devices as the current layer (above) and This
Device as the current layer (below). The phrase “any accounts in our file. Please try

again” is in the This Device layer, and all of the other objects are in the All Devices

layer.
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The background of the canvas is striped in the All Devices layer but plain in the
This Device layer. The purpose is to be a more obvious visual indicator to designers of
which layer they are currently viewing (see Figure 4-26).

There are some restrictions on placing a control in a page, depending on what the
layer the control and the page are in:

e Ifa control is being created when the All Devices layer is active, it cannot be
placed in a page on the This Device layer, since there is no corresponding page in

the other devices in which the new control could be placed. This is why such a

page is grayed out in this situation.

e Ifan arrow is being created in the All Devices layer, it cannot start from or end at

a page on the This Device layer, for similar reasons.

Currently, Damask does not give feedback if the designer tries to do either of
these actions, although future versions should.

Damask includes a button on the toolbar that allows the designer to change the
layer of an object. When the designer selects objects in the All Devices layer, and
presses the toolbar button labeled Move Object to This Device Layer, the selected
objects are removed from the All Devices layer and placed in the This Device layer for
the currently selected device. This also removes the objects from the other devices
(see Figure 4-27). Conversely, when the designer selects objects in the This Device
layer, and presses the toolbar button labeled Move Object to All Devices Layer, the
selected objects are removed from the This Device layer and placed in the All Devices

layer.
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é Task 1b - voice - 2 - complete.dmk - Damask

Fil= Edit Yew Page Content Run  Window
OEH| & Ba@X Mowe Objects to "This Device' Layer -55 ]
L3

Desktop | Smartphone || Yoice

Layers: ( =
. O - O- - O
() Al Devices g:)lnot (%’Iglo |n|-8
This Devi
;. O This Devis 123 Fake Street
| St Helena, CA 94574

FIGURE 4-27 The "Move Object to This Device" button in the toolbar.

These buttons interact with template objects in the same way as normal objects.
For example, if the designer selects an object in the template pane in the All Devices
layer and presses Move Object to This Device Layer, the selected objects are removed
from the All Devices layer and placed in the This Device layer for the currently
selected device in the template. This has the effect of removing the template object

from the other devices.

Relationship between desktop/smartphone and voice Ul elements

When an element is placed in the All Devices layer, Damask needs to handle how to
map desktop/smartphone elements to voice elements. In the case of pages and forms,
it is straightforward. Creating a page in the desktop or smartphone view also creates a
form in voice view, and vice versa. However, if a designer splits a page in, say, the
smartphone view, both pages still correspond to the one desktop page and one voice
form. This is because splitting a page is done typically for display purposes only; the
logical grouping of the elements within the page or pages still remain the same.

It gets more complicated with controls. Adding a control in one device adds the
control below all of the other controls in the other devices. In other words, the
controls are simply laid out vertically in the order the designer added them. While
this is a simple and predictable policy, it is not particularly smart. A more complete

version of Damask would incorporate an inferencing algorithm to figure out which
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controls are grouped together, using techniques such as those in ScanScribe [161].
This would be coupled with a more robust layout algorithm, such as that in SUPPLE
[55] or GADGET [48].

Also, Damask has a particular mapping between desktop/smartphone controls
and voice controls. Table 4.1 lists the control that is created in the voice view when a
control in the desktop or smartphone view is added.

TABLE 4.1 Visual controls and their corresponding voice controls.

Visual controls Corresponding voice controls
Button Response gmtj
A
® ttem1
Radio buttons O tem?

Item 1 | I-gmj\
. Item 2
List box Response i;ltem 7)

T

tem 1 v

Drop-down box  |tem?

Prompt + :

Check box Text Response [* NEDE\
"»1_/
Label i Prompt G ret)

i

Text box Response

In addition, if there is a button immediately after a set of radio buttons, a list box,

a drop-down box, a check box, or a text box, and there is an arrow starting from that
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button, then the corresponding voice response points to the same control as the arrow.

Otherwise, it points to nothing (see Figure 4-28).

Page 1

Choose one:

@ ltem 1

O item 2

O item 3

& e
Pacfé 2 !-L Choose one: ‘

FIGURE 4-28 A set of radio buttons and a button that links to another page, and
the equivalent voice design. Note that the text of the radio buttons is the same as
the text of the response, while the destination of the arrow from the OK button is
the same as the destination of the response.

One might think that a check box, list box, drop-down box, or set of radio
buttons would more naturally map to several responses, one response per choice. We
did not choose this for the following reason. Suppose you create a desktop page with

a list box followed by a label, and that inserting the list box results in several separate

responses inserted in the voice view. That would result in the following design:

I: Choose a shipping method: |

_# ; _"'_~ -
s Gnrs) o swer)
~~Y

Choose ashipping method

e

X
F 4

Super-saver

Enter you- address: r’_‘ Eme”’”.“raddress]

Now, suppose we take the “Express” response and point it to a different prompt.
This results in the voice ut saying “Enter your address” if the user says “Standard” or
“Super-saver,” but the ut saying something else if the user says “Express.” But this
causes a dilemma for the desktop page: to remain consistent, the “Enter your address”

label should be visible if “Standard” or “Super-saver” is selected but invisible when
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“Express” is selected. However, we do not want to complicate Damask’s visual
language to accommodate such a special condition, and it is doubtful that the
designer would want such behavior.

Is there another way for Damask to keep the desktop page equivalent to the
changed voice ur? Damask could split the page between the list box and the “Enter
your address” label, add a “Next” button after the list box, and then create an arrow
from the button, whose endpoint depends on the item selected in the list box.
However, designers would not see all of these changes until they switched from the
Voice view to the Desktop view. The drastic nature of these changes would almost
certainly result in total confusion for the designers, who would be wondering what
they did to cause that page to be split.

All of this is a consequence of the fact that we have one common model backing
up desktop, smartphone, and voice designs.

Table 4.2 lists the control that is created in the desktop and smartphone views

when a control in the voice view is added.
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TABLE4.2  Voice controls and their corresponding visual controls.

Voice control Corresponding visual control

Response with no text
(to connect two prompts Nothing
without user input)

Response with one
line of text

Ry

4= ¢ o

| Button

E i

T
tem1 )

Response with two or |§"'
L%

more lines of text fem3 ) Drop-down box

T

|

Response with * |§|* | Text box L
.i;'

l

Prompt 5 Text | Label Text

Furthermore, if the response points to another form or a control in another form,
then an ox button will be added right after the corresponding desktop/smartphone
control (unless that control is already a button or hyperlink). This is because voice
responses encapsulate both receiving user input and acting on that input, whereas in a
desktop/smartphone design, one control receives user input, while a button allows

that input to be acted upon.

Synchronizing text between desktop/smartphone Uls and voice Uls

Often, the text between a desktop or smartphone ur and a voice vt is different, even if
the general meaning is the same. For example, a desktop ur might have a check box
labeled “Send Me a Copy,” whereas a voice ut would ask the user, “Would you also
like me to send a copy to you?” expecting a yes or no response. A designer could

move the voice control to the This Device layer, but this would remove the check box
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from the other views. The designer then would have to create new check boxes in the
This Device layers in the desktop and smartphone views, and these new check boxes
would not be synchronized.

Instead, we have another mechanism for controlling the synchronization of text
between voice and desktop/smartphone ut designs (see Figure 4-29). On the left side
of each prompt and response, there is a two-arrow icon. The designer clicks on the
icon to toggle between keeping the text for that prompt synchronized and

unsynchronized. When the text is not synchronized, the icon is dimmed.

‘]Text |

FIGURE 4-29 The “synchronize text” indicator, circled on this prompt, is dimmed
to indicate the prompt’s text is not to be synchronized with other devices.

Patterns

Damask comes with a catalog of 9o patterns, from the book The Design of Sites [188].
To view the patterns, the designer goes to the View menu and chooses Pattern
Browser. The Pattern Browser window consists of three areas (see Figure 4-30). An
index of all patterns runs along the left-hand side. The top part includes a toolbar, a
search text box, and a pane that contains search results. The main part of the window
is the description of the pattern that the designer has selected from the index, as well

as links to other patterns that are related.
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Each pattern has five parts, which is similar to the structure of patterns found in
several publications such as A Pattern Language [ 4] and The Design of Sites [188]:
e name
e Dbackground and sensitizing image
e problem
e solution
e related patterns

Each section can be expanded or collapsed by clicking on the associated button

with a chevron (see Figure 4-31).

Shopping Cart (F3) - Damask - Pattern Browser FEE
e Back J Forward

Hide Pattern Index | Look Far: Seatch || ¥ Show Results

Pattern Indesx A
0 Shopping Cart (F3) =

Illuskration ‘
Background ‘
Problem

Customers want to collect and purchase several items mn one transaction. Online shopping
carts can provide rmuch more than their offline namesalees, such as making it easy o
change the quantity of an itern in the cart. However, making shopping carts sirmple and
useful requires restraint.

Solution

Give customers sasy access to the shopping cart from every page of your site. On
product detail pages, make the Add to Cart buttons hard to miss. On the shopping cart
page itzelf, provide highly wisible action buttons leading to checkout and action buttons to
continue shopping, along with the top-level navigation elements and search features. In
the detail of the contents, inchude product name, a short description, a link to the product
page, availability tine frame, price, quantity, a button to delete each item, shipping, tax,
and subtotal information or links. Display a link to your return policy, Optionally, you
might also cross-sell and up-sell other products on the cart page, and put a suromary of
the cart contents on every site page.

2 Mimmel Navigation Bor | 2

FIGURE 4-31 The pattern browser with the Illustration and Background sections
collapsed.

For eleven of the patterns, the Solution section contains generalized solutions for

that pattern, with one solution for each device supported by Damask (see Table 4.3).
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The patterns that were implemented were low level enough to have a meaningful set
of pages and controls (as opposed to a pattern such as SITE ACCESSIBILITY, which is
more conceptual). Each solution is simply a Damask design, with the same structure
as a UI design that a designer created in Damask (see Figure 4-32). Since the pattern
already takes care of issues such as putting pages and controls in the appropriate layer,
designers using it could potentially save a lot of time, if it fit their needs.

We picked the patterns listed in Table 4.3 to implement, primarily because they
tormed a cohesive group around which we could create an experiment for evaluation,
which is described in Chapter o. Damask-based solutions would be suitable for more
than the eleven implemented, but they were not done due to time constraints.

TABLE 4.3 The patterns for which Damask solutions were implemented.

B8 Category Pages

C1  Homepage Portal

F1  Quick Flow Checkout

F2  Clean Product Details

F3  Shopping Cart

F4  Quick Address Selection

F5  Quick Shipping Method Selection
F6  Payment Method

F7  Order Summary

F8  Order Confirmation and Thank You

H2  Sign In/New Account
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Drag this label and drop into the main window to add to your design.

G) ~

!Siqn in ~ r ! Incorrect Jogin or péssword

FIGURE 4-32 The pattern browser showing solutions of the SIGN-IN/NEw ACCOUNT
pattern for the desktop and smartphone, which can be added to a Damask design.

For each device-specific solution, designers can zoom in and out using the zoom

slider, and preview the solution in Run mode by clicking the Run button. To add a

pattern instance to a Damask design, the designer drags the label that starts with
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Drag this label and drop into... directly onto the canvas in the main window.
Damask instantiates the pattern and adds the instance to all devices, regardless of the
current layer in the main window. This means that it does not matter which device
solution the designer drags and drops.

A designer can also merge a new pattern instance with an existing page, by
dragging the aforementioned label on top of an existing page. This merges that
existing page with the “home page” of the pattern, denoted with a home icon in the
Pattern Browser. Only one existing page can be merged with a pattern page.

The pattern instance is surrounded by a blue dotted box plus the name of the
pattern in transparent blue text (see Figure 4-33). It automatically resizes itself if the

elements that make up the pattern instance are moved or deleted.

2 Documentz* - Damask
Fil= Edit Wew Page Content Run Window

NEHd B # Mawe Dbjects to "This Devic _;:,v
) | Deskiap| Smartphone | Voice| :
2| I
|,§fr?i Lavers: [-—- = =
| @ Al Devi T " ;
» ol Deies Sign in . JIncorrect login or password
E () This Device sighrbnMew Account (H2) Sgrnar
j | e anewacout GRS AW AU
[eee] Usermame [ ] Thalogh and pagsward donct match
A o Pasaward [ Usermame [ ]
=y Paszand
] e
5 Forpet passnad) | (Femna neen®).
P e \ _
a P E 1 ; = I -~ |Forgot password |¢
= r_;,:::“: | .. : = | Reset your passward
A = \ . : Ero‘cnaro.--;ix,crc:. and wa v
= | — cd’-!iﬂ..:irk':o.:wcbn&n;cw
,ﬁ Page ) == Eenaj addmeess
o \ |—':| -
' oK
: SiZEX New account
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FIGURE 4-33 An instance of the SIGN-IN/NEw ACCOUNT pattern in a ui design.

Designers can now change the pattern instance in any way they want, including

adding, deleting, and moving around controls, arrows, or pages. The original pattern
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is unaffected. The relationship between a pattern solution and a pattern instance is
similar to a prototype-instance relationship in prototype-based object-oriented
languages such as Self [172] and JavaScript [44], and user interface management

systems (uimss) like Garnet and Amulet [136].

Summary

Damask’s design reflects the concerns that cross-device user interface designers had
expressed in our interviews and an evaluation of our initial cross-device ut design tool.
Its use of model-based vt principles and layers allow designers quickly see how
changes they make to one device U manifest themselves in the other device uts.
Layers let designers control which parts of their design get retargeted to other devices
and which do not. Designers can create common elements in their Ut designs using
Damask’s templates feature. Finally, design patterns include prebuilt ut design
fragments that can have very different interaction flows depending on the device,
which facilitates the creation of cross-device user interface designs that are optimized

for each target device.
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5 Architecture and
Implementation of Damask

Damask is written in Java 2 Standard Edition version 1.4. Besides the standard Java
libraries, it uses two other libraries. SATIN [71] is a library for pen-based applications.
Damask uses it specifically for recognizing whether ink strokes should be grouped.
Piccolo [21] is a 2D graphics library for Java, which Damask uses for the canvas area.

The architecture of Damask is based on the model-view-controller (Mvc) pattern
[93]. Mvc decouples the data model from the user interface, allowing multiple views
and types of user interaction to manipulate the same data model. In Damask’s case,
the view is the ut of Damask that was described in Chapter 4, while the model is the
abstract model of the user interface being designed by the designer. When the user
interface receives an event from the designer, such as a key press or a mouse move,
the vt calls a method in the controller, which modifies the model. When the model is
changed, it fires events. The view objects listens for events and adjusts the user
interface appropriately.

We will first discuss the model and the basic architecture, and then talk in more
detail about how the model relates to the Desktop and Smartphone views and the

Voice view.
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Implementation of Model Objects

In this section we will talk about how the model backing the user interface is

implemented.

Interaction graph and interaction elements

InteractionElement is the base class for every element within a model, including
dialogs, components within dialogs, and connections (see Figure 5-1). (Actually, for
implementation purposes, Interactiontlement is an interface which only one class
implements, AbstractInteractiontElement. But to simplify this discussion, we will
consider InteractionElement and AbstractInteractionElement to be equivalent.)
Instances of InteractionElement are organized within a scenegraph. The root of the
scenegraph is an instance of the InteractionGraph class, which contains three lists,
Dialogs, Connections, and PatternInstances, all of which are subclasses of
InteractionElement (see Figure 5-2).

Devices are represented by instances of DeviceType. A DeviceType contains
information like a name and screen dimensions (for visual devices). Damask has three
types: DeviceType.DESKTOP, DeviceType.SMARTPHONE, and DeviceType.VOICE. A
fourth type, DeviceType.ALL, represents any device.

InteractionElement contains methods that return the bounding box and the
affine transform that controls its position. These methods are parameterized by a
device, represented by an instance of DeviceType. For example, let 1 be a label and e
be its corresponding InteractionElement instance. Suppose 1 is in the All Devices
layer, and has a size of 100x20 pixels and a location of (40, 30) in every device. Then,

e.getBounds (device) returns a rectangle of (o, o, 100, 20) and
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e.getTransform(device) will return a translation transform of (40, 30), for a//
devices.

In contrast, now suppose 1 is in the This Device layer of the Desktop view, and
has a size of 8ox20 pixels and a location of (70, 50). Therefore,
e.getBounds (DeviceType.DESKTOP) returns a rectangle of (o, o, 80, 20) and
e.getTransform(DeviceType.DESKTOP) returns a translation transform of (7o, 50).
However, because it is in the This Device layer, 1 does not exist in the other two
devices. Therefore, both e.getBounds(device) and e.getTransform (device)

return null, if device equals DeviceType . SMARTPHONE or DeviceType.VOICE.

- ﬂ'u InteractionElement
= l: AbstractInteractionElement

= @S Component
@E ComponentGroup
= GD Control
@E Content
.- & * Select.Item
® 7 selectMany.Item
@7 selectone. Item
- GS Select
@D SelectMany
GD SelectOne
GD TextInput
GD Trigger
= GS Connection
GD MNavConnection
GD OrgConnection
S GD Dialog
GD TemplateDialog
GD Page
@D PageRegion
GD PatternInstance

FIGURE 5-1 The class hierarchy for interactionelement. For implementation
purposes, InteractionElement is actually an interface, but it has only one
implementation, AbstractInteractionElement.
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=] Interaction Graph
=1 Dialogs
-1 Dialog
—|- martphone Pages

—I- Page - Credit card info

PageR.egion
PageR.egion

—]- PageRegion
Content
Content

Content

- North

-West

- Center

- Please enter your credit card information:
- Cardholder Name

TextInput

- Credit Card Type

—|- SelectTne
SelectOne.Item - Visa
SelectOne.Item - MasterCard
SelectOne.Item - Discover

Content

Content

- Credit Card Mumber
TextInput

- Expiration Date
TextInput

|- SelectMany
SelectMany.Item - Use my shipping address
Trigger - Continue

PageRegion -
PageRegion -

Component Groups
-1 Dialog
= Smartphone Pages

East
South

-I- Page - Another page

PageR.egion

PageR.egion

PageR.egion

PageR.egion

PageRegion

Component Groups

—- Connections
MavConnection: Trigger
Pattern Instances

FIGURE 5-2 The model (left) for a typical smartphone user interface design

(right).

5.1.2 Layers

- MNorth
-West

- Center
-East

- South

- Continue = Page - Another page

Credit card info .

Flease enter yourcredit card Infommation:
Ca-dholder Mane

]

Cradit Card Type

Cradit Card Numker

L]

Expiration Date

]

[ Use my shipping address

Citinue

|
Another page

The user interface concept of layers is implemented indirectly. Each

InteractionElement object has a deviceType property that is set when the object is
constructed. If the deviceType is a single device, such as DeviceType.DESKTOP, then

the element’s view object is in the This Device layer of the corresponding device’s
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view (in this case, the Desktop view). If the deviceType is DeviceType.ALL, then the

element’s view object is in the All Devices layer in every device-specific view.
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Dialogs and templates

When a designer creates a page in the Desktop or Smartphone view, an instance of
Dialog is created in the model. A Dialog contains a list of instances of Pages for each
device type (see Figure 5-3). For example, when a designer creates a page on the All
Devices layer, the new page’s Dialog has three lists, each containing one Page. In
contrast, when a designer creates a page on the This Device layer on the Desktop
view, only the list of desktop-specific Pages in the Dialog contains an instance of

Page, while the other two lists are empty.

Home
Home Home
Dialog Dialog
Desktop Desktop
Smartphone Smartphone

Home

Voice Voice

Home

FIGURE 5-3 A page thatis on the All Devices layer (“Home”) and a page that is
on the This Device layer in Desktop view (“Settings”), along with the associated
model.

Normally, for a desktop or smartphone design, there is one Page for each
supported device within a bialog. However, splitting a page results in the model

adding a new Page to the appropriate list in the Dialog, with the appropriate contents
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moved from the original Page to the new Page. So a desktop or smartphone Page in
the model represents a desktop or smartphone page in the user interface, and a
Dialog groups together pages that have been split. Dialogs themselves are invisible in
the user interface.

Each page contains five PageRegions, which correspond to the page regions seen
in Figure 4-4. Each pageRregion contains a list of zero or more user interface
controls (see Figure 5-2).

A template in Damask is implemented by a Templatebpialog, which is a subclass
of bialog. A Dialog object contains a list of Templatebdialog objects that are being

“applied” to the dialog.

Components
control is the abstract base class of all user interface controls in Damask, which are
loosely based on XForms [194] controls. Damask supports the following controls:
e content: A piece of content, either ink, text, or an image
e Trigger: Lets the user transition from one page to another
e selectone: Allows the user to select one item from a collection
e selectMany: Allows the user to select more than one item from a collection
e TextInput: Allows the user to input any text
selectone and SelectMany controls are actually composite Controls, each
consisting of a list of selectone.Items and SelectMany.Items, respectively. Each
Itemis also a Control. Trigger, SelectOne.Item, and SelectMany.Item each contain
an instance of Content that defines the text, image, or sketch that they display.
Table 5.1 shows the correspondence between controls in the desktop and

smartphone views and Controls in the model. Both Trigger and selectone have a
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style property that determines how it is rendered in the Desktop and Smartphone
views.

TABLE 5.1 Views of visual controls and their corresponding model objects.

View in desktop/smartphone Control in model
Label Text Content
Button _
Trigger
Hyperlink Text
. ® item
Radio buttons O tem>
List box Item 2 SelectOne
SelectOne.ltem
Item 1 v
SelectOne.ltem
Drop-down box tem 2
SelectMany
Check box Text SelectMany.ltem
Text box | | | Textinput

Each pialog also contains a list of ComponentGroups. A ComponentGroup contains
controls or other ComponentGroups. A ComponentGroup belongs to a bialog, instead
of a Page, so that if a Page is split, Controls that are in more than one Page can still
be in the same componentGroup. The idea behind componentGroup was to allow
groups of controls to be named and manipulated together, although this idea has not
been fully explored in the current version of Damask. Currently, ComponentGroups are

realized as panels in the user interface (see Figure 5-4).
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Choose your favorite programming language:

O C++
O Java
@ Python

-1 Dialog
=1 Smartphone Pages
=1 Page - Credit card info
PageR.egion - Morth
PageRegion - West
—]- PageRegion - Center
Cantent - Choose your favarite programming language:
-1 SelectOne
SelectOne. Item - C++
SelectOne. Item - Java
SelectOne. Item - Python
PageRegion - East
PageR.egion - South
=] Component Groups
=] Group

FIGURE 5-4 A panel with a label and three radio buttons, and the backing
model. Note how the group only points to controls; it does not contain them.

Connections

The connection class is the abstract base class of all connections in Damask. There
are two types of connections. An organizational connection (orgConnection)
connects Pages together. A navigational connection (NavConnection) links a control
in one Page to another Page.

In desktop and smartphone views, Connections are rendered as arrows.
orgconnections are shown as gray arrows, while NavConnections are shown as blue
arrows.

A Navconnection also has an event type which needs to be triggered by the end-
user for the connection to be activated. There are five event types defined: select,

Invoke, SecondaryInvoke, Hoverover, and Hoveroff. Currently, designers can only
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create connections with Invoke events attached, which correspond to clicking on a
hyperlink or button. select is meant for selecting an item without triggering it, such
as from a list. SecondaryInvoke is for right-clicking on a cut or tap-and-hold on a
Pocket pc. Hoverover and Hoveroff are for moving the mouse cursor over or off of an

object.

Correspondence between model and voice view

The correspondence between view objects in voice Ul designs and their corresponding
controls in the model is more complicated than in the case of desktop and
smartphone u1 designs. In addition to the basic properties inherited from
InteractionElement, Controls also have optional voice-specific properties, such as
the bounds and text of the voice prompt, or the coordinates of the response arrow.
Table 5.2 shows the correspondence.

TABLE 5.2 Views of voice controls and their corresponding model objects.

View in voice Control in model

Prompt £ Text| Content with “Text” as its
text

Response with no Trigger with no content

text (invisible in
desktop/smartphone)

Trigger with “Text” as its
) content

Response “Text”

i o

g o

Response with * j TextInput, followed by
\ Trigger with content “OK”

-

=

Response with two i SelectOne with 2 choices
or more lines of text | E— 1"‘-| (ltem 1, Item 2), followed
?"Em 2 by Trigger with content

7;'7‘ lloKll
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Note that every response created by the designer has a Trigger associated with it.
This is because voice responses encapsulate both receiving user input (represented by
a control like a TextInput or Selectone) and acting on that input (represented by a
Trigger).

Now we will explain how these controls are linked together to form a voice user
interface. In a desktop or smartphone interface, the controls within a page do not
have any dependencies with each other, so a list of Controls within a Page is
sufficient. However, in a voice ul, a flat list is not enough structure for a network of
prompts and responses within a form.

Instead, we group together the controls that represent a prompt and all
responses that originate from that prompt, and place them into one page. We then
use NavcConnections to link the Triggers in one Page to another page. This allows us

to form a network of prompts and responses. Figure 5-5 shows an example.
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Vegetables ¢

E What is your favarite vegetable? |

Peas : J
ﬁng cthoy E)]' g%r/ussels sprout?l

g Good choice | [ Yeah, that's okay | r—; You're nuts}
=} Interaction Graph
= Dialogs
- Dialog
-1 Yoice Pages
-|-Page - Vegetahles
—]- PageReqgion - Center
Content - What is vour favarite vegetiahle?
—|- SelectOne
SelectOne, Item - Peas
SelectOne,Item - Bok choy
Trigger - QK [1]
TextInput
Trigger - QK [2]
|-~ Trigger - Brussels sprouts —
-1~ Page
—]- PageReqgion - Center
Content - Good chaoice
=]~ Page
—I- PageReqgion - Center
Content - Yeah, that's okay
—1- Page
—I- PageRegion - Center
Content - You're nuts
=] Connections

MavConnection: Trigger - QK [1] » Content - Good choice

MavConnection: Trigger - OK [Z] » Content - Yeah, that's okay

MavConnection: Trigger - Brussel sprouts = Content - Yaou're nuts
Pattern instances

FIGURE 5-5 A voice ulin Damask and its corresponding model. Empty page
regions are omitted for brevity.
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Patterns and pattern instances

The basic description of each pattern is stored in a file in a format called the Pattern
Language Markup Language (pLML) [46], which is based on xmL. The background
image and Damask-based solution are stored in separate files, referenced by the pLML
file. When Damask is started, a stub entry for each pattern is placed into Damask’s
pattern library. The stub is replaced with the actual pattern when the user views the
pattern in the Pattern Explorer. This is to save memory.

Damask has several classes to manage patterns. Pattern represents a pattern; it
has properties for subsections such as Name, Background, and Solution.
Patternsolution represents the Damask solution that some of the patterns include;
it is a subclass of InteractionGraph. PatternInstance represents an instance of a
pattern within a Damask u1 design. A patternInstance object does not contain the
elements that make up the pattern instance, since members of an instance can cut
across pages and groups. Instead, it points to the elements within the main
InteractionGraph that represents the design.

To add an instance of a pattern within a design:

1 The pattern’s solution, an instance of Patternsolution, is cloned. This of
course also clones the bialogs, Connections, and PatternInstances within
the Patternsolution.

> The bialogs, Connections, and PatternInstances in the cloned
Patternsolution are then removed from the Patternsolution and merged
directly into the InteractionGraph object representing the original design.

The cloned Patternsolution is disposed.
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3 Finally, a new patternInstance object, that references the bialogs,
Connections, and PatternInstances that were moved in Step 2, is created
and added to the InteractionGraph.

See Figure 5-6.

InteractionGraph InteractionGraph

R Dialogs Ll Dialogs
oooo Step 2 OO000mmm
Connections Connections ]
10oo O00RE
Patterninstances Pattemlnstancés_.

J|lD0O0 oe.

Step 3

Pattern solution Cloned solution
New pattern

instance created,

looo

R Dialogs R Dialogs which points to
aodog Step 1 OO merged elements
from cloned solution
Connections Connections
000 e dllmm
R Patterninstances R Patterninstances
o o

FIGURE 5-6 Instantiating a pattern.

Implementation of View Objects

Piccolo [21] is a 2D graphics library for Java. It uses a scenegraph to structure the
objects drawn in a canvas, and adds high-level support for zooming, animation, event
handling, picking objects, and so on. Damask uses Piccolo heavily, subclassing many

of its classes for Damask’s user interface. All of Piccolo’s classes begin with a capital P.

Canvas
Each device-specific canvas in Damask is an instance of bamaskcanvas, which is a

subclass of Pcanvas. PCanvas is the bridge that allows Piccolo graphics to be
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embedded in a Swing interface. The pamaskcanvas object views an instance of a
subclass of PLayer. (This should not be confused with the concept of layers described
in Section 4.4.) The actual graphical objects that make up a Damask design reside
within the pLayer. Desktop and smartphone designs reside on a visualLayer, while
voice designs are on a voiceLayer. The zoom slider and the panning buttons in the
ut (see Figure 4-1) zoom and pan the canvas by changing the scale and translation

transform attached to the bamaskcanvas’s camera.

Views of interaction elements

Just like InteractionElement is the base class of every model class,
InteractionElementview is the base class of every view class.
InteractionElementview is a subclass of PNode, which is the base class in Piccolo for
all graphical objects. A PNode object keeps track of its bounding box, has an affine
transform attached to it that affects its scale and position, and can contain other
PNodes. One can subclass PNode to override its drawing behavior. For example, ppath
draws an arbitrary graphical path that is passed into its constructor.

PNodes can also handle u1 events, such as keyboard and mouse events, by
attaching an event listener. When a u1 event occurs, Piccolo dispatches the event to
the node in the scenegraph which has the focus, typically a leaf node. If that node has
an event listener that can handle the event, it will be called. Otherwise, it will
percolate up the scenegraph until it reaches a node that can handle it, or no node
handles the event and it is dropped.

Subclasses of Interactionelementview handle views for dialogs, pages, controls,

connections, and pattern instances. Figure 5-7 shows the class hierarchy for
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InteractionElementview. We will explain these classes in more detail in the

tollowing sections.

=-{8 Object
28 Phode
Z-{8 DamaskPPath
- GA InteractionElementyiew
® arow
= GA ComponentView
=--{@* Controlview
Button
CheckBox

ComboBox
Hyperlink
Label
ListBox

TextBox
3 Panel
® Conversation
.- (@ DamaskWindow
Form
G Pageview
C) DialogView
PageRegionView
G PatternInstanceView
- GA VoicePart
Prompt
Response
= G"‘ VoiceComponent

loJololaofalololololo)

=--{3* vaiceControl

CheckBoxGroup

RadioButton
RadioButtonGroup

FIGURE 5-7 The class hierarchy for interactionElementview.

®

Pages and controls

For almost every model object that represents pages and controls, there is an

VoiceContent
VoiceSelectMany
VoiceSelectManyltem
VoiceSelectOne
VoiceTextInput
VoiceTrigger
VoicePanel

loJololololo)
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equivalent view object for desktop/smartphone uts and voice uis. Figure 5-8 shows a

typical runtime structure, for the same u1 that is shown in Figure 5-2.
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=1 Visual Layer
-1 Dialogview
-1 PageView - Credit card info
PageRegionyiew - Morth
PageRegionView - West
—]- PageRegionView - Center

Label - Please enter your credit card information:
Label - Cardholder Name
TextBox
Label - Credit Card Type
ComboBox {with 3 items: Visa, MasterCard, Discover)
Label - Credit Card Mumber
Textbox
Label - Expiration Date
Textbox

Credit card info ,

Cardholder Name

]

Flease enter your credit card infarmation:

Credit Card Type

Credit Card Mumber

1

Expiration Date

L

I:‘ Lse my shipping address

-] CheckBoxGroup

CheckBox - Use my shipping address

|
Another page

Button - Continue
PageRegionView - East
PageRegionView - South

|- DialogView
- PageView - Another page
PageRegionyiew - Morth
PageRegionView - West

PageRegionView - Center
PageRegionView - East
PageRegionView - South

Arrow: Button - Continue » Page - Another page

=|- Voicelayer
—I- Form - Credit card info
=|- Conversation [1]
|- VoiceContent
Prompt - Mow we will ask you for information on your credit card.
-1 VoiceTrigger
Respanse - {blank): Prompt - Mov
=] Conversation [2]
=|- VoiceContent
Prompt - What is the name on the card?
VoiceTextInput
- VoiceTrigger
Response - *; Prompt - What is the name... = Conversation [3]
= Conversation [3]
=|- VoiceContent
Prompt - What type of credit card do you have: Visa, MasterCard, or Discover?

il ask... = Conversation [2]

VoiceSelectOne
=1 VoiceTrigger
Response - {Visa, MasterCard, Discover): Prompt - What type of... » Conversation
=] Conversation [4]
=|- VoiceContent
Prompt - What is your credit card number?
VoiceTextInput
=~ YoiceTrigger
Response - *; Prompt - What is your... » Conversation [5]
=] Conversation [5]
-] VoiceContent
Prompt - When does the card expire?
VoiceTextInput
=1 VoiceTrigger
Respaonse - *: Prompt - What does the... » Conversation [5]
=|- Conversation [8]
- VoiceSelectMany
= VoiceSelectManyItem
Prompt - Is the billing address the same &s the shipping address?
=1 VoiceTrigger
Response: (Yes, No) - Is the billing... » Conversation [7]
- Form - Another form
Conversation [7]

Credit card info

il

| Nowwe wil ask you for information on your credit card

| what isthe name on the card? |

g,

| What type of credit card doyou have: Visa, MasterCard, or Discover?

4 ﬂ Visa 7
MastzrCard
Discover

L

| what is your credit card numbsr? |

[ when anestns card expie” |
2,

| Isthe biling address the same asthe shipping address?

el
Y

nother form
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FIGURE 5-8 The scenegraph (top left and bottom left) for a smartphone ui (top

right) and its equivalent voice ui (bottom right).
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Table 5.3 lists the model objects and the corresponding view objects. All of the
view objects are descendants of PNode—none of them are Swing widgets. It should
look familiar, as it is the basis of Tables 4.1, 4.2, 5.1, and 5.2.

TABLE 5.3 The model objects for pages and controls, along with their
corresponding view objects.

Model Desktop/Smartphone | Voice View Components
View of VoiceView
Dialog DialogView (invisible) | Form
Page PageView Conversation
PageRegion PageRegionView (none, merged with
Conversation)
OrgConnection Arrow (none)
NavConnection Arrow determines destination
of Response
Content Label VoiceContent Prompt
Trigger Button VoiceTrigger Response
Hyperlink
Textlnput TextBox VoiceTextlnput (determines
text of
Response of
following
Trigger)
SelectOne RadioButtonGroup VoiceSelectOne (determines
ListBox text of
ComboBox Response of
following
Trigger)
SelectOne.ltem RadioButton (none) (none)
SelectMany CheckBoxGroup VoiceSelectMany
SelectMany.ltem | CheckBox VoiceSelectManyltem | Prompt
(determines
text of
Response of
following
Trigger)

Keeping with the model-view-controller paradigm, virtually all changes to the
model go through the controller, which changes the model, which fires events that
the views listen to and change themselves. The following explains what happens

when the designer wants to add a button to a desktop page in the All Devices layer
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(i-e., the equivalent button and trigger also will be added to the smartphone and voice
views, respectively). Other events, such as adding a page or deleting an object, occur
in essentially the same way.

1 When the designer selects the button tool, the visualcanvas object attaches
the associated event listener, which is an instance of InsertButtonHandler, to
itself.

2 When the designer clicks on the PagerRegionview, the InsertButtonHandler
handles the event. It creates a new instance of the model object associated
with a button, Trigger, and fills in the appropriate desktop properties such as
location. Then it creates a new command for adding the Trigger to the
appropriate PageRegion. The command figures out what the appropriate
smartphone and voice properties of the new Trigger should be. Finally, it
asks the command queue associated with the current document to execute the
command.

3 The command queue executes the command, which adds the new Trigger to
the specified PageRegion. This fires an eTementAdded event to anyone
listening to changes to the Pageregion.

4 The pageregionviews in Desktop and Smartphone view receives the
elementAdded event. In response, it creates a Button with the Trigger’s
properties, and adds the Button to itself. Likewise, the associated
Conversation in Voice view receives the elementAdded event, creates a
voiceTrigger, and adds the voiceTrigger to itself.

All edits go through the same process of setting up a Command and having the

command queue execute it. When the designer creates or deletes an object, or

changes its caption if it has one, Damask constructs the command so that the action
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affects all devices if the object is in the All Devices layer. Currently, moving an object
results in a command that affects only one device.
To undo or redo an action, Damask simply calls the command queue to undo or

redo. All commands in Damask have undo and redo capabilities.

Layers

Layers in Damask are implemented indirectly. Suppose the designer is in the
Desktop view and changes the active layer from All Devices to This Device. First, the
VisualLayer sets a deviceTypeForNewElement property from DeviceType.ALL to
DeviceType.DESKTOP. This property determines the device type of all new objects
created in the visualLayer. Then every object in the visualLayer compares its
model’s deviceType property with the visualLayer’s deviceTypeForNewElement
property. If they do not match, then the object is grayed out and is not selectable;

otherwise, the object is drawn normally and is selectable.

Templates

The implementation of templates takes advantage of Damask’s mvc architecture. As
mentioned earlier, a Dialog object maintains a list of TemplateDialog objects to
represent the templates being applied to the dialog. In the corresponding desktop and
smartphone views, the PageRegionviews that make up the corresponding bialogview
register listeners for events from the Templatebialog. That way, when controls are
added or removed from the Templatebialog, all of the corresponding Dialogviews
can add or remove corresponding controlviews. A similar operation occurs in the

voice view.
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Patterns and pattern instances

There are two main view classes for patterns and pattern instances. A
PatternInstanceview object draws the text and the blue dotted box around a pattern
instance. A PatternBrowser object represents the Pattern Browser window. It uses
standard Swing widgets to render the contents of the window, including the Search
box, the patterns index, and the pattern itself.

Damask uses Java’s standard drag-and-drop mechanism to support dragging a
pattern solution and dropping it on to the main window for pattern instantiation.
When a designer drags a solution from the Pattern Browser window, the
PatternBrowser object takes the Patternsolution object associated with the current
Pattern instance and the wraps it in a Transferable, which is a standard Java class
for handling data being dragged and dropped. When the designer drops it in the
main window, the bamaskCanvas has a DropTargetListener, another standard Java
interface, that listens for objects being dropped onto it. The bropTargetListener
figures out whether the object being dropped is a bamasksolution. If it is, then a
command is created that performs the steps for pattern instantiation described in

Section 5.1.7.

Run mode

When the designer opens a page in Run mode, a new window called a
pamaskRunFrame is created. It contains Back and Forward buttons and a
DamaskRuncCanvas, a descendant of Pcanvas, where the page is displayed. The
pamaskRuncCanvas takes the page and creates a Pageview, just like a normal

Damaskcanvas. It also sets the Pageview’s InRunMode property to true. This attaches
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an event listener for every Controlview within the pageview. The event listener
listens for Ut events from the designer in the Run window.

For example, when a Button is pressed in the Run window, the attached event
listener inverts the Button’s color when the mouse is pressed. When the mouse is
released, it gets the Trigger object that is the model for the Button, finds the
NavConnection whose source is the Trigger, finds the destination Page of the

NavConnection, and then tells the bamaskruncCanvas to display the destination Page.

VoiceXML Generation

Explaining VoicexmL generation is best done with respect to an example (see Figure

5-9).

Vegetables ¢

': What is your favorite vegetahle? |

il Peas ) N i j
ﬁBok cho\{J |%| @Tussels spruut§

F Good choice] i Yeah, that's okay | ﬁ You're nuts |

FIGURE 5-9 An example voice ui for generating a VoicexmL file. This is the same
as Figure 5-5.

In a VoicexMmL interface, groups of related voice functionality are divided into
<form>s. To generate a VoicexML file from a voice user interface, first Damask creates
a <form> for each Page, which in a voice ui is a prompt and all responses that
originate from that prompt. In this case, there will be four <formss, one for each

prompt. Each <form> has an associated <field>, which is essentially a variable. The
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value of the variable will be set depending on what the user says. The field is not used
in all cases, but it does not hurt to generate it.!

<?xml version="1.0" encoding="UTF-8"?7>
<vxml version="2.0">
<form id="form_home">
<field name="field_vegetable">
</field>
</form>
<form id="form_good">
<field name="field_good">
</field>
</form>
<form id="form_okay">
<field name="field_okay">
</field>
</form>
<form id="form_bad">
<field name="field_bad">
</field>
</form>
</vxml>

For each prompt in the Damask design, a <prompt> tag is added to the
appropriate <form>. (The rest of the VoicexmL examples focus on <form_home>, since
that is where most of the complexity in this example is.)

<form id="form_home">
<field name="field_vegetable">
<prompt>
<audio>what 71s your favorite vegetable?</audio>
</prompt>
</field>
</form>

In the VoiceXML snippets, we are using human-readable names for the id and name
attributes to make them easier to follow. However, Damask actually uses machine-generated

GUIDs.
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A <grammar> tag is set up to handle the user’s response. Each entry in the
grammar corresponds to one response in the Damask design. The grammar assigns a
value to the field depending on what the user says. In this case, if the user says
“Brussels sprouts,” then the field field_vegetable is assigned the value
“bad_vegetable.” If the user says “peas” or “bok choy,” then field_vegetable is
assigned “good_vegetable.”

<form id="form_home">
<field name="field_vegetable">

<prompt>
<audio>What is your favorite vegetable?</audio>
</prompt>
<grammar type="application/x-gsl" mode="voice">
<!/ [CDATA[[

[(brussels sprouts)] {<field_vegetable "bad vegetable's}
[peas (bok choy)] {<field_vegetable "good vegetable"s}
777>
</grammar>
</field>
</form>

The response with the asterisk (*), which matches all utterances that do not
match any other response, is handled by the <nomatch> tag, which in this case makes
the u1 go to the form_okay form. If there is no response with an asterisk, then a
default <nomatch> tag is generated, in which the computer says, “I'm sorry, I didn’t
get that,” and then replays the <prompt>.

<form id="form_home">
<field name="field_vegetable">

<prompt>
<audio>What is your favorite vegetable?</audio>

</prompt>

<nomatch>
<goto next="#form_okay" />

</nomatch>

<grammar type="application/x-gs1" mode="voice">
<! [CDATA[L
[(brussels sprouts)] {<field_vegetable "bad_vegetable">}
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[peas (bok choy)] {<field_vegetable "good_vegetable">}
111>
</grammar>
</field>
</form>

A <filled> tag handles what to do once the field has been assigned. In this case,
the Ut goes to different forms depending on the field’s value.

<form id="form_home">
<field name="field_vegetable">
<prompt>
<audio>What is your favorite vegetable?</audio>
</prompt>
<nomatch>
<goto next="#form_okay" />
</nomatch>
<grammar type="application/x-gs1" mode="voice">
<! [CDATA[L
[(brussels sprouts)] {<field_vegetable "bad_vegetable">}
[peas (bok choy)] {<field_vegetable "good_vegetable">}
111>
</grammar>
<filled>
<7f cond="field _vegetable == 'good_vegetable'">
<goto next="#form_good" />
<elseif cond="field_vegetable == 'bad _vegetable'" />
<goto next="#form_bad" />
</1>
</filled>
</field>
</form>

Finally, to handle the case where the user does not say anything within a default
period of time, Damask always inserts a <noinput> tag, which says a message and
then replays the <prompt>.

<form id="form_home">
<field name="field_vegetable">
<prompt>
<audio>What is your favorite vegetable?</audio>
</prompt>
<nomatch>
<goto next="#form_okay" />
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</nomatch>
<grammar type="application/x-gs1" mode="voice">
<! [CDATA[L
[(brussels sprouts)] {<field_vegetable "bad_vegetable">}
[peas (bok choy)] {<field_vegetable "good_vegetable">}
111>
</grammar>
</field>
<filled>
<if cond="field_vegetable == 'good_vegetable'">
<goto next="#form_good" />
<elseif cond="field_vegetable == 'bad_vegetable'" />
<goto next="#form_bad" />
</if>
</filled>
<noinput>
<audio>I'm sorry, I didn't hear you.</audio>
<reprompt />
</noinput>
</form>

Figure 5-10 is the entire generated VoicexmL file for the voice vt in Figure 5-9,
with the original machine-generated 1Ds.

<?xml version="1.0" encoding="UTF-8"7>
<vxml version="2.0">
<form id="formid_75_37cb61f8f3397d86_5f797ad0_104d8161f48__7fb4">
<field name="4id_75_37cb61f8f3397d86_5f797ad0_104d8161f48__7fb4">
<prompt>
<audio>What is your favorite vegetable?</audio>
</prompt>
<nomatch>

<goto
next="#formid_91_37cb61f8f3397d86_5f797ad0_104d8161f48__7fa4" />
</nomatch>
<grammar type="application/x-gs1" mode="voice"><![CDATA[[

[(brussel sprouts)] {<id_75_37cb61f8f3397d86_5f797ad0_104d8161f48__7fb4
"4d_109_37cb61f8f3397d86_5f797ad0_104d8161f48__7f92">}

[peas (bok choy)] {<id_75_37cb61f8f3397d86_5f797ad0_104d8161f48__7fb4
"3d_119_37cb61f8f3397d86_5f797ad0_104d8161f48__7f88">}

111></grammar>
<filled>

<if cond="id_75_37cb61f8f3397d86_5f797ad0_104d8161f48__7fb4 ==
'1d_119_37cb61f8f3397d86_5f797ad0_104d8161f48__788"'">

<goto
next="#form1d_83_37cb61f8f3397d86_51f797ad0_104d8161f48__7fac" />

<elseif cond="1id_75_37cb61f8f3397d86_5f797ad0_104d8161f48__7fb4
== 'id_109_37cb61f8f3397d86_5f797ad0_104d8161f48__7f92'" />
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next="#for;?gfg9_37cb61f8f3397d86_5f797ad0_104d8161f48__7f9c" />
</if>
</filled>
<noinput>
<audio>I'm sorry, I didn't hear you.</audio>
<reprompt />
</noinput>
</field>
</form>
<form id="formid_83_37cb61f8f3397d86_5f797ad0_104d8161f48__7fac">
<field name="id_83_37cbh61f8f3397d86_5f797ad0_104d8161f48__7fac">
<prompt>
<audio>Good choice</audio>
</prompt>
<noinput>
<audio>I'm sorry, I didn't hear you.</audio>
<reprompt />
</noinput>
<nomatch>
<audio>I'm sorry, I didn't get that.</audio>
<reprompt />
</nomatch>
</field>
</form>
<form id="formid_91_37cb61f8f3397d86_5f797ad0_104d8161f48__7fa4">
<field name="4id_91_37cb61f8f3397d86_5f797ad0_104d8161f48__7fa4">
<prompt>
<audio>Yeah, that's okay</audio>
</prompt>
<noinput>
<audio>I'm sorry, I didn't hear you.</audio>
<reprompt />
</noinput>
<nomatch>
<audio>I'm sorry, I didn't get that.</audio>
<reprompt />
</nomatch>
</field>
</form>
<form id="formid_99_37cb61f8f3397d86_5f797ad0_104d8161f48__7f9c">
<field name="id_99_37cb61f8f3397d86_5f797ad0_104d8161f48__7f9c">
<prompt>
<audio>You're nuts</audio>
</prompt>
<noinput>
<audio>I'm sorry, I didn't hear you.</audio>
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<reprompt />

</noinput>

<nomatch>
<audio>I'm sorry, I didn't get that.</audio>
<reprompt />

</nomatch>

</field>
</form>
</vxml>

FIGURE 5-10 The generated VoicexwmL file for the user interface in Figure 5-9.

5.5 Summary

Damask’s architecture is driven by the desire for a single abstract model to represent a
cross-device user interface design. The model-view-controller-based implementation
decouples the device-specific views from the abstract model. Model-based ur
techniques enable designers to quickly see how changes to one device ur manifest

themselves in the other device uis.
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6 Damask Evaluation

In this chapter, we present the results of our evaluations of Damask. We wanted to
find out whether designers could understand and use the patterns for a particular
design task, use layers to control which parts of a user interface design gets retargeted,
and create designs that had more functionality and quality with patterns than without
patterns, within a fixed amount of time.

We asked eight professional web ut designers and four professional voice U1
designers to design user interfaces using Damask under two conditions, one with
layers and patterns and one without. For each condition, they designed a desktop ut
and a vt for one other platform, either smartphone or voice. We found that compared
to not using layers and patterns, designers using layers and patterns spent less time
designing a u1 for two devices. For desktop uts, the designs with patterns were more
similar to the two most usable commercial Uls in the same domain than the designs
without patterns, and they had more functionality. Designers generally understood
and liked the design pattern concept, and the patterns were used appropriately during
the design process. We also found that designers generally understood how to use
layers to control which parts of their user interface designs would appear across all

device types, although the implementation needs to be refined to make it more usable.
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Experimental Procedure

The evaluation consisted of two phases. The first phase addressed designing desktop
and smartphone uis, and the second addressed designing desktop and voice uts. We
did not address designing for all three types of devices at the same time, as that would
have made the experimental session with each participant prohibitively long. The
participants used a Fujitsu T Series Lifebook (1.4 GHz Pentium M with 1 B rRAM)

running Windows xp Tablet pc Edition 2005 and Java 2 Standard Edition 5.0, at a

screen resolution of 1024x768 (see Figure 6-1).

FIGURE 6-1 The Fujitsu Tablet pc used in the experiments, in tablet mode (left)
and laptop mode (right).

The experimental sessions were recorded using a video camera. Out of the 28
sessions, in the first four sessions the camera was aimed at the Tablet pc itself. To
improve the video quality, the camera was aimed at an external Lcb monitor hooked
up to the Tablet pc for the rest of the sessions. I was present for all of the sessions,
and for half of the sessions, an undergraduate student working with me was also

present to set up the equipment and take additional notes.
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Phase 1: Study of desktop and smartphone user interface design

Eight designers participated in Phase 1. Three additional designers were pilot testers.

The participants were divided evenly by random selection into two groups. In Group

A, participants used Damask without layers and patterns first, and in Group B,

participants used Damask with layers and patterns first. In both groups, the

evaluation was spread out over two sessions on two different days. The sessions were

separated by one to 42 days (mean of 16 days, median of 7% days, standard deviation

of 17.76), depending on the participant’s schedule. The following are the tasks that all

of the participants did, followed by how they were ordered depending on the group:

Basic tutorial (§C.3): We gave participants a tutorial on Damask, without the
layers or patterns features enabled, which lasted about ten minutes.

Tablet PC warm-up task (§C.4): The participants did a short warm-up task
to get acquainted with the Tablet PC, where they had to edit a drawing and
draw a bumblebee.

Damask warm-up task (§C.6.1 Task 1 for desktop/smartphone participants,
§C.s.1 for desktop/voice participants): The participants took an existing
Damask design, added a new page with some content, and then linked an
existing page to the new page.

Online music store (§C.6.1 Task 2 for desktop/smartphone participants,
§C.6.2 for desktop/voice participants): The participants were asked to design
an online music store targeting both the desktop web and either smartphones
or voice. The design should support browsing through a category to buy a cp,
add the cD to a shopping cart, and then checkout the shopping cart. The

desktop/smartphone participants were told to also support smartphone users
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in buying ringtones. There was no time limit for the design task, but it was
designed to take about 1% to 2 hours.

¢ Questionnaire about Damask without layers or patterns (§C.6.3):
Participants filled out a post-test questionnaire regarding their experiences
with using Damask without layers or patterns.

e Layers tutorial (§C.7.1): We gave participants a tutorial on the layers feature
in Damask, which lasted about five minutes.

e Pattern introduction (§C.7.3): We demonstrated how to use the Pattern
Browser with Damask, which lasted about five minutes.

e Pattern learning: The participants browsed the pattern collection for about
ten minutes and were told that there would be a quiz afterwards. This
encouraged them to look through the collection carefully. The participants
then took the quiz (§C.7.4), which was open-book.

e Layers and patterns warm-up (§C.7.2, §C.7.5): The participants modified an
existing design, using layers and patterns.

e Online bookstore (§C.7.6): The participants were asked to design an online
bookstore targeting both the desktop web and either smartphones or voice.
The design should support browsing through a category to buy a book, add
the book to a shopping cart, and then checkout the shopping cart. The
desktop/smartphone participants were told to also support smartphone users
in finding the nearest physical bookstore to the user’s current location. There
was no time limit for the design task, but it was designed to take about 1% to

2 hours.
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¢  Questionnaire about Damask with layers and patterns (§C.7.7): Participants

filled out a post-test questionnaire regarding their experiences with using

Damask with layers or patterns.

TABLE 6.1 The details and task ordering of Phase 1 (desktop/smartphone)
Group A | Group B
Session 1
1. Basic tutorial 1. Basic tutorial
2. Tablet PC warm-up task 2. Tablet PCwarm-up task
3. Damask warm-up task 3. Damask warm-up task
4. Layers tutorial
5. Pattern introduction
6. Patternlearning
7. Layers and patterns warm-up
4. Online music store 8. Online bookstore
5. Questionnaire about Damask 9. Questionnaire about Damask with

without layers or patterns

layers and patterns

Session 2

Layers tutorial

Pattern introduction

Pattern learning

Layers and patterns warm-up
Online bookstore

AN

layers and patterns

Questionnaire about Damask with

Online music store
Questionnaire about Damask
without layers or patterns

Phase 2: Study of desktop and voice user interface design

Four designers participated in Phase 2. Two other designers started Phase 2, but were

dropped after they notified us they could not continue after the first session. As in

Phase 1, the participants for Phase 2 were divided into two groups, but this time,

there were three sessions instead of two. This was to give them more time to learn the

uts for designing both desktop and voice designs, which are very different. The time

between sessions 1 and 2 was 1—15 days (mean 7 days) and between sessions 2 and 3

was 1-15 days (mean 6 days). The first session was the same for both conditions, while

the second and third sessions were basically swapped between the two groups. The
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tasks were essentially the same as in Phase 1, with the addition of another Damask
warm-up task in Session 1 to design an online bank (see Section C.5.2). We also de-
emphasized sketching for Phase 2, so that text phrases typed into the desktop design
would easily be transferred into the voice design.

TABLE 6.2 The details of and task ordering of Phase 2 (desktop/voice)

Group A | Group B
Session 1
1. Basic tutorial 1. Basic tutorial
2. Tablet PC warm-up task 2. Tablet PCwarm-up task
3. Damask warm-up task 3. Damask warm-up task
4. Damask warm-up task 2 4. Damask warm-up task 2
Session 2
1. Layers tutorial
2. Pattern introduction
3. Patternlearning
4, Layers and patterns warm-up
1. Online music store 5. Online bookstore
2. Questionnaire about Damask 6. Questionnaire about Damask with
without layers or patterns layers and patterns
Session 3
1. Layers tutorial
2. Pattern introduction
3. Pattern learning
4, Layers and patterns warm-up
5. Online bookstore 1. Online music store
6. Questionnaire about Damask with | 2. Questionnaire about Damask
layers and patterns without layers or patterns

Participants

In Phase 1, we screened for user interface designers who had experience designing
web sites and optional experience designing for mobile phones. Each participant was
promised an Amazon.com gift certificate worth $250. We gave priority to designers
who had some mobile phone design experience.

All eight participants in Phase 1 had at least five years of experience designing

web sites, but their mobile phone U1 experience was much less (see Table 6.3). Two
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had one to two years of experience, five had less than one year, and one had no
experience. There were equal numbers of men and women, as well as equal numbers
of those between 21 and 30 years of age and those over 30.

All of the participants use paper and whiteboards during the design process. The
three computer programs used by more than half of the participants were Visio (7 out

of 8), Microsoft Word (6), and Adobe Photoshop (3).



6.2  Participants 114

TABLE 6.3 Demographics of Desktop/Smartphone phase (Phase 1)
participants”

Participant 4 5 6 7 8 9 0 | N %
total
Age 21- | 21- | 21- | 31- | 31- | 41- | 21- | 31-
30 |30 |30 |40 |40 |50 |30 |40
Sex M |M |M |F F F M |F
Design areas in which participants felt knowledgeable
GUI v | v |V v v |V v 88
Graphicdesign | v/ v v |V 50
Info architect v |V v v | v |V 75
Mobile phone v 12
Web v | v | v | v |V v | v |V 100
Other 1 2 3
Years of experience | >5 | >5 |>5 | >5 | >5 |>5 |>5 |>5
Web >5|>5|=5|=25|>5 |>5|=>5|2>5
Mobile phone <1 |{<1]12]12|<1 |0 <1 |<1
Ul'tools used
Dreamweaver v v | v |V 50
Excel v v 25
Flash v 12
FrontPage v 12
lllustrator v |V v v 50
Paper v | v | v | v |V v | v |V 100
Photoshop v | v v v |V 62
PowerPoint v v v 38
Text editor v v v 38
Visio v | v |V v v |V |V 88
Whiteboard v | v |V | v |V v | v |V 100
Word v v |V v | v |V 75
OmniGraffle v 12

' Accessibility design
2 Product copy for mobile phones
3 Software design

In Phase 2, we screened for user interface designers who had experience designing
voice user interfaces. Each participant was promised an Amazon.com gift certificate

worth $375, since there was one more session per person than in Phase 1.

" Participants 1, 2, and 3 were pilot subjects.
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Three of the four participants had at least five years of experience designing voice
user interfaces, and the other one had three to four years (see Table 6.4). None of
them had more than a year of web experience. There were equal numbers of men and
women, as well as equal numbers of those between 21 and 30 years of age and those
over 30. All of the participants in this phase use Visio and Microsoft Word, as well as
in-house proprietary tools, during the design process. Over half also used paper and
whiteboards.

TABLE 6.4 Demographics of Desktop/Voice phase (Phase 2) participants’

Participant 13 15 16 17 % total

Age 21-30 31-40 21-30 31-40

Sex F M M F

Design areas in which participants felt knowledgeable
GUI v v 50
Voice 4 v 4 4 100
Web 4 25
Mobile phone Ul v 25
Other Interaction

Years of experience >5 >5 3-4 >5
Web <1 <1 <1 <1
Voice >5 >5 3-4 >5

Ul'tools used
Paper v v v 75
Whiteboard 4 v 4 75
Text editor 4 25
Photoshop 4 v 50
Visio 4 v 4 4 100
Word 4 v 4 4 100
Excel v
Proprietary voice v v v v
tools

T Participants 12 and 14 only finished the first session, after which they notified us that they no

longer had time to complete the last two sessions.
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Introduction to the Results

Here we report what the design process was like using Damask with and without
patterns, the overall Damask experience, and detailed findings related to patterns and

layers.

Results Concerning All Designs Created by the Participants

We looked at several aspects on how patterns affected the design process: the amount
of time the participants took, how much they were able to accomplish within that

time, and whether they preferred the designs with patterns and layers or without.

Time spent by participants

All of the participants chose to design the desktop user interface first, although they
were not instructed to do so, and Damask supports either ordering. There is a clear
difference in how much time the designers spent in the non-pattern condition versus
the pattern condition.

Among the desktop/smartphone participants, designers spent about an hour
designing the desktop interface in both conditions, although in the patterns condition,
an average of 9 minutes and 35 seconds of that hour was spent in the pattern browser
while designing the desktop u1 (see Table 6.5). However, they spent statistically
significantly less time designing the smartphone user interface using patterns and
layers (on average, 21 minutes with patterns versus 42 minutes without patterns), and
only two designers out of 8 spent any time in the pattern browser while designing for
the second device (average over all 8 designers, 12 seconds).

This shows that patterns and layers help cut down the amount of time spent

retargeting an interface design after the first device design is mostly complete. Over



6.4 * Results Concerning All Designs Created by the Participants 17

extended use, we would expect the desktop time to go down as well, as designers
would become more familiar with the patterns included in Damask and the ten-
minute pattern browsing time might be eliminated.

TABLE 6.5 Mean time spent by desktop/smartphone participants creating ui
design, in hours and minutes (gray background signifies p < 0.05, 2-tailed t-test)

Desktop Pattern | Smartphone Pattern Total
Browser Browser during
during Smartphone
Desktop design
design
Non-patterns 1:.07 0:42 1:49
Patterns 1:03 0:10 0:21 12 secs 1:24

Among the desktop/voice participants, the results are not as statistically strong.
Designers spent more time designing the desktop interface in the pattern condition
(55 minutes) than the non-pattern condition (44 minutes), but the difference is not
statistically significant, and in the patterns condition, an average of 5 minutes and 51
seconds of that time was spent in the pattern browser while designing the desktop u1
(see Table 6.6). They spent less time designing the voice user interface using patterns
and layers (on average, 34 minutes with patterns versus 39 minutes without patterns),
but this is also not statistically significant (p > 0.30).

TABLE 6.6 Mean time spent by desktop/voice participants creating ul design,
in hours and minutes (p > 0.30, 2-tailed t-test)

Desktop Pattern | Voice Pattern Total
Browser Browser during
during Voice design
Desktop
design
Non-patterns 0:44 0:39 1:23
Patterns 0:55 0:06 0:34 0:00 1:29

Much of this can be explained by the fact that Designer 16 only used one pattern
in the patterns condition, so he did not take full advantage of the patterns capabilities.

If we remove this designer, then the time spent on the desktop design is almost the
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same in the two conditions (48 minutes for non-patterns versus 50 minutes for
patterns), and the difference in the time spent in total and in voice design between
the two conditions becomes bigger and closer to being statistically significant (29
minutes for non-patterns versus 16 minutes for patterns); see Table 6.7. It is difficult
to see statistically significant differences when there only three participants’ worth of
data, and we feel confident that we would get significance with more data.

TABLE 6.7 Mean time spent by desktop/voice participants creating ui design,
without Designer 16, in hours and minutes

Desktop  Pattern | Voice Pattern Total

Browser Browser during

during Voice design

Desktop

design
Non-patterns 0:48 0:29 1:17
Patterns 0:50 0:08 0:16 0:00 1:06
p for 2-tailed t-test > 0.50 0.13 0.09

Extent of designs created by participants

Using patterns, the designers were able to accomplish more during their design
sessions. As a measure of this, we counted how many pages, elements within a page,
and arrows between pages the designers created in the desktop and smartphone
designs, and how many forms, prompts, and responses were created in the voice
designs. This way, we can see whether or not the designers were faster in the patterns
condition because their designs were simpler.

There are big differences between the non-patterns and patterns conditions, all of
them statistically significant except for the voice u1 designs (see Table 6.8). In general,
in the patterns condition, the designers created about twice as many pages or forms,
and about 2% to 3 times as many other objects, compared to the non-patterns

condition. Also, the vast majority of objects created in the patterns condition were
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part of a pattern, showing that the participants successfully incorporated the patterns

in their designs.

TABLE 6.8 Completeness of designs (gray background signifies p < 0.05, 2-
tailed t-test)
Condition Desktop Smartphone
Pages | Elements | Connections | Pages | Elements | Connections
Non- 6 95 1 8 62 1"
patterns
Patterns 13 281 29 17 215 27
% from patterns 88% 92% 76% | 88% 92% 77%
Condition Voice
Forms | Prompts | Responses
Non- 5 18 22
patterns
Patterns 10 72 90
% from patterns 77% 88% 90%

If we remove Designer 8, who used no patterns, and Designer 16, who used only
one pattern, then almost all of the differences are statistically significant (see Table

6.9).

TABLE 6.9 Completeness of designs among designers who used more than 1
pattern in the patterns condition (gray background signifies p < 0.05, 2-tailed t-

test)
Condition Desktop Smartphone

Pages | Elements | Connections | Pages | Elements | Connections
Non-
patterns 6 102 11 8 64 11
Patterns 14 324 34 19 240 30
% from patterns 94% 95% 79% | 93% 94% 80%
Condition Voice

Forms | Prompts | Responses
Non-
patterns 4 19 22
Patterns 1 91 115
% from patterns 88% 92% 71%
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Preference of designs created by participants

We asked designers whether they preferred the designs they made with patterns or
without patterns (see Section C.7.7, Question 33). Seven out of the twelve participants
said they preferred the design with patterns and layers. One of those participants,
Participant 16, said, “The patterns made me realize I'd forgotten a lot of things in the
first one, like all the functionality for shipping addresses/credit cards etc.”

Three of the participants said they preferred the design without patterns and
layers. However, two of these three used at most one pattern; they said they liked the
designs they had created in the phase without patterns and layers because it was the
second phase for them and they had become more comfortable with the tool. The
other one explained that she had become more familiar with the tool and that the
performance of the tool was better without patterns or layers.

Participant 6 said it depended on what the design sketch was for: the design
without patterns was better for giving a high level overview because it had less detail,
while the design with patterns was better for conducting a usability study or a scoping
meeting with engineers. (Participant 5 misunderstood the question and did not

respond to repeated requests to clarify, so his answer is not counted.)

Desktop Designs Created by the Participants

We analyzed the desktop designs in three ways: by asking other user interface
designers to evaluate them, and by comparing the features and structure of the

designs with those of two well-known e-commerce web sites.
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6.5.1 Examples of desktop designs

Here are two desktop web designs that are typical of the ones our participants created.

All of the designs can be found in Appendix D.
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Figure 6-2 shows a typical TotalMusic.com design created without patterns or
layers, created by Participant 6. While it has pages for the basic functionality, it does
not have much page detail. For example, the checkout pages do not allow the user to
type in a new address or a new credit card, even though those were explicit design
requirements; they have placeholders instead. Figure 6-3 shows a TotalBooks.com
design created with patterns and layers by the same participant, after the
TotalMusic.com design. It specifies features in more detail, especially the checkout
process. However, it is somewhat harder to follow because of the detail.

Participant 6 believed each sketch had merits. He thought his TotalMusic.com
sketch (Figure 6-2) would be useful if he “wanted to convey the basic design to a
project team and help them envision it.” His TotalBooks.com sketch (Figure 6-3)
would be good “to run a usability test or rough project scoping meeting with

engineers.”

Quality analysis of desktop designs

We wanted to find out whether the patterns and layers affected the quality of the
desktop designs created in that condition, compared to the designs without patterns
or layers. Since the designs are not complete enough to do a full usability analysis, we
instead created an online questionnaire for judges to fill out.

There are 24 desktop designs over the two conditions. Obviously, no single
person would want to evaluate all 24 of them. Therefore, we recruited 18 professional
designers online (via the mailing lists Baych1 Discussions and cH1-wEB) and
randomly assigned four designs to each evaluator, so that each design was evaluated
by three people. The four designs came from two designers (patterns and non-

patterns), and the order of the four designs was randomized. The judges did not
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know that the four designs were from only two designers, nor were they made aware
of anything related to patterns or Damask.

Table 6.10 shows the demographics of the evaluators, along with those of the
designers for comparison. Overall, the evaluators are somewhat older on average and
have more experience designing e-commerce web sites. See Appendix F, Questions
13—30 for the raw questionnaire data.

TABLE6.10 Demographics of the evaluators of the desktop designs. The
demographics of the designers are included for comparison.

Evaluators Designers
Total 18 12
Gender
Male 11 61% 6 50%
Female 7 3% 6 50%
Age
19andunder 0 0% | under 20 0 0%
20-29 5 28% | 21-30 6 50%
30-39 11 61% | 31-40 5 42%
40-49 1 6% | 41-50 1 8%
50 or above 1 6% | 51 or above 0 0%
Years of design experience
<1 0 0% 0 0%
1-2 3 17% 0 0%
3-4 1 6% 1 8%
=5 14 78% 111 92%
Years of web design experience
<1 0 0% 4 33%
1-2 4 22% 0 0%
3-4 2 11% 0 0%
>5 12 67% 8 67%
Number of e-commerce web sites designed
0 2 11% 3 25%
1-2 4 22% 5 42%
3-4 6 33% 2 17%
>5 6 33% 2 17%
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| Evaluators | Designers
Which platforms were the e-commerce sites designed for?
Web 12 67% 9 75%
PDA or 4 22% 3. 25%
mobile
phone
Voice 1 6% 1 8%
Other 2 11% 0 0%
Design knowledge
IA 17 94% 6 50%
Graphic 10  56% 4  33%
design
Web 18 100% 9 75%
design : s
GUI design 14 78% 9. 75%
Mobile 3 17% 2 17%
phone Ul
design
Voice Ul 1 6% 4 33%
design
Other 2 11% 4 33%
How many times have you bought anything online in past 12 months?
Never 0 0% 0 0%
1-3 0 0% 1 8%
4-6 5 28% 1 8%
7-11 5 28% 4 33%
>12 8 44% 6 50%
How did you buy those items?
Web 18 100% 11 92%
Mobile 1 6% 0 0%
phone
display
Automated 2 11% 1 8%
voice
Other 1 6% 0 0%
No answer 0 0% 1 8%
How many times have you bought books online in past 12 months?
Never 0 0% 0 0%
1-3 8  44% 5 42%
4-6 7 39% 3. 25%
7-11 1 6% 2 17%
>12 2 11% 2 17%
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| Evaluators | Designers
How did you buy those books?
Web 18 1 100% 12 1 100%
Mobile 0 0% 0 0%
phone
display
Automated 0 0% 0 0%
voice
Other 1 6% 0 0%
How many times have you bought albums online in past 12 months?
Never 7 3% 1 8%
1-3 6  33% 3. 25%
4-6 3 17% 6 50%
7-11 1 6% 0 0%
>12 1 6% 2 17%
How did you buy those albums?
Web 11 61% 10 83%
Mobile 0% 0 0%
phone
display
Automated 0 0% 0 0%
voice
Other 1 6% 0 0%
No answer 0 0% 1 6%
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For each design, we asked judges to evaluate the information architecture and the

page layout for finding a product, checking out a shopping cart, and overall. We also

asked how skilled they think the designer is and how complete the design is (see

Appendix F for the actual questionnaire and the raw answers).

The judges did not look at the original Damask designs. Instead, we converted
the sketches to “sketchy”-looking HTML. This removed the participants’ sketching

and handwriting abilities as a confounding factor. We also added a collapsible site

map to the left-hand side, which shows the titles of all of the pages in the site and the

current page’s title in bold (see Figure 6-4 and Appendix D).
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FIGURE 6-4 A desktop Damask design (above) and its cleaned-up HTML version

(below) used in the online evaluation.
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We wanted to find out if there was an overall effect of the availability of patterns
on the answers to the quantitative questions in the questionnaire (questions 1, 3, 5, 7,
and 9-11). First, for each condition, designer, and quantitative question, we calculated
the mean of the responses from the three evaluators. We then conducted a
multivariate analysis of variance (MANoOvA) to determine the effect of the availability
of patterns on the answers to the quantitative questions in the questionnaire. The
availability of patterns and layers was the independent variable, and each question was
a dependent variable. We found no statistically significant effect (Wilks’ A = .62, F7 16
= 1.39, p = 0.28).

However, we noticed that for each question, the designs with patterns were rated
higher than the designs without patterns, on average. To see if any of the questions
had significant differences, we conducted analyses of variances (ANovA) on each
question. Using Fisher’s pLsD method, each ANovA was tested at the o.05 level. The
ANoOVAs were statistically significant for two of the questions (ratings for the page
layout and design of the shopping cart and checkout process, and completeness of the

design) and not significant for the other five. See Table 6.11.
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TABLE6.11 Average ratings for the desktop designs (1 = low, 5 = high), along
with F and p values from ANOVAs.

No

Question patterns

Patterns | 1.2 p

1 Please give a rating for how well the pages 3.02 311 012 0.73
for browsing for a (CD/book) were linked

together.

3 Please give a rating for the page layout and 2.72 311 242  0.13

design for (CD/book) browsing.

5 Please give arating for how well the pages 3.14 336 | 0.58 046
for shopping cart and checkout were linked

together.

7  Please give a rating for the page layout and 2.53 322 | 6.2 0.02

design for shopping cart and checkout.

9 Please give an overall rating. 2.86 333| 285 0.1

10 How complete do you consider this design 2.44 3.06 | 5.81 0.02
to be?

11 How skilled do you think this designer is? 2.69 302 138 025

We then did the same analysis without the two designers that used one or no
patterns, Designers 8 and 16, so that we could see the effect of pattern usage, as
opposed to just exposure to patterns. Overall there was still no overall statistically
significant effect from the availability of patterns (Mmanova, Wilks’ A = .53, F7 15 = 1.54,
p = 0.24). However, after running ANovas on each question, we found statistically
significant differences for #hree of them: ratings for the page layout and design of the
shopping cart and checkout process, and completeness of the design (as above), and

the overall rating. See Table 6.12.
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TABLE6.12 Average ratings for the desktop designs (1 = low, 5 = high),
excluding Designers 8 and 16, along with F and p values from ANOVAs.

No
Question patterns Patterns | Fiis p

1 Please give a rating for how well the pages 2.87 312 | 187 0.9
for browsing for a (CD/book) were linked

together.

3 Please give a rating for the page layout and 2.63 313 | 3.66 0.07

design for (CD/book) browsing.

5 Please give arating for how well the pages 3.03 340 | 135 0.26
for shopping cart and checkout were linked

together.

7  Please give a rating for the page layout and 243 330 | 833 <0.01

design for shopping cart and checkout.

9 Please give an overall rating. 2.73 337 | 555 0.03

10 How complete do you consider this design 233 317 | 9.96 <0.01
to be?

11 How skilled do you think this designer is? 2.63 313 | 276 0.1

Overall, the results of the questionnaire show that the design patterns had their
biggest effect on two areas. The fact that the layout and designs of the pages in the
shopping cart and checkout process were rated higher is not surprising. It is difficult
to adequately design and layout shopping cart and checkout pages that handle
changing the quantities in a cart, shipping options, shipping and billing addresses,
credit card numbers, and so on in only a couple of hours. Designers using the
Damask shopping cart and checkout patterns were able to add this functionality in

very little time.
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For example, two of the designs that Evaluator 16 evaluated were Designer 13’s
desktop designs. For the design without layers or patterns, he said about the shopping
cart and checkout, “The ordering of items on the page doesn’t seem to work that
well,” and goes on to make detailed suggestions on how to improve it. In contrast, for
the design with layers and patterns, he said, “This is really good. The flow is sensible,
and the final invoice-like form that you accept works really well. It would seem this
design has done a better job at understanding the details of information flow on a
page.”

Similarly, the ease of adding pre-built functionality from patterns contributed to
the higher completeness rating for the designs with patterns. This reinforces the
completeness metrics that were described in Section 6.4.2.

However, patterns did not make a significant difference on how well the
shopping cart/checkout pages were linked together. This may be because in the
designs without patterns, the shopping cart/checkout pages usually were linked into a
simple linear structure, which made it as easy to navigate as the more complete
shopping cart/checkout pages in the designs with patterns. For example, Evaluator 2
evaluated the desktop designs by Designer 7. He was positive about both the design
without patterns (“The checkout process is simple, one click done. But user can’t
easily add another item or change the cart. The best of all, user doesn’t need to go to
separate page to enter the address and credit card information.”) and with patterns
(“Very good check out process. Can change the address and credit card in one page.
Can navigate to continue shopping.”).

Patterns also did not make a significant difference on how well the product
browsing pages were linked together. This is probably because the relevant Damask

patterns mainly addressed the content of those pages, not how they are linked.
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Patterns also did not make a significant difference on the ratings for the design
and layout of the product browsing pages. This may be due to two factors. Our
requirements for the product pages were not as extensive as for the shopping
cart/checkout pages, making it easier to implement most of the functionality by hand.
Also, the relevant Damask patterns originally had placeholder text that described how
they should be filled in, such as “95% visitor link,” or u1 elements that were not
relevant for cps and books, such as a drop-down menu labeled “Options.” This text

often was not changed by the designers, causing the evaluators to become confused.

Functional analysis of desktop designs

We also looked at what features were implemented in the checkout process of the
desktop designs, to see how they differed between the patterns and non-patterns
conditions. We looked for several features that are standard across major e-commerce
web sites and observed how many of the designs with and without patterns included
them. We also made the same observations for the ten e-commerce web sites that
had the most traffic during the week before Christmas 2004 according to Hitwise
[68], and the five most usable e-commerce sites according to Keynote Systems [87],
excluding those sites that did not have a checkout process (such as eBay and Yahoo
Shopping).

We found that the designs with patterns were more likely to include these
features than the designs without patterns, except for two of the features (see Table
6.13). None of the designs created in the patterns condition included the ability to
edit the billing address or the payment information. This is because both of these
teatures were unintentionally omitted from the pattern solutions, yet another example

of how influential patterns were in the patterns condition.
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TABLE6.13 Common features in the checkout process.

Non- Pattern Top 5 Top 10

Pattern (out of Usable Popular

(out of 12) 12) (outof4) | (outof7)
Separate shopping cart 10:83%| 10 83% | 4 100% | 7 100%
Order summary 3:25%| 9 75%| 4.100%| 7 100%
Change shipping method 9 75%| 11 92%| 4 100% | 7 100%
Change quantities during checkout 0. 0%| 7 58%| 4 100%| 4 57%
Edit shipping address 1 8%| 10:83%| 4 100%| 7 100%
Edit billing address 1 8% 0 0%| 3 75%| 5 71%
Edit payment information 1T 8% 0 0%| 3 75%| 5 71%
Create new shipping address 8 67%| 11:92%| 3 75%| 5 71%
Create new billing address 7 58%| 10 83%| 2 50%| 4 57%
Create new payment information 9 75%| 10 83%| 2 50%| 4 57%
Average 49 41%| 7.8 65%| 3.3 83%| 55 79%

6.5.4 Structural analysis of desktop designs

To further characterize the desktop designs, we analyzed the designs’ functionality
and flow to see how they compare to that of popular, high-usability commercial web
sites. To do this, we created abstract sitemaps that captured the functionality of each
page and the flow between pages (see Figure 6-6 and Figure 6-7 and the key for the

symbols in Figure 6-5).
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72| Templates

Home

Category

®1 Product

Cross-selling and up-selling

Shopping cart

Sign-in/New account

BA select shipping address Edit shipping address
Shipping method

Change quantities or delete in shopping cart

Select billing address Edit billing address
Select payment method Edit payment method
Order summary

Order confirmation and thank you

New shipping address

New billing address
New payment method

FIGURE 6-5 The key to the symbols used in the abstract sitemaps.
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FIGURE6-6 The abstract sitemap for Participant 6's TotalMusic.com design for
the desktop, shown in Figure 6-2, which was created without layers or
patterns.Figure 6-2 Participant 6's desktop design for TotalMusic.com, created

without patterns or layers.
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FIGURE 6-7 The abstract sitemap for Participant 6's TotalBooks.com design for
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the desktop, shown in Figure 6-3.
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We removed the “New Customer” branch from all of the sitemaps, because our

design instructions said the participants could assume the user already had an account



6.5 * Desktop Designs Created by the Participants 137

with the e-commerce site. We then counted how many editing steps it would take to
transform a sitemap of a design that a participant created into the sitemaps of
Amazon and Barnes & Noble. Here are the possible types of edits:

e Creating a template

e Apply or unapplying a template to a page

e Adding or removing a link that originates from a normal page

e Adding or removing a link that originates from a template

¢ Adding or removing a page

e Merging or splitting pages

The fewer the steps, the closer the structure of the design is to that of a widely-
accepted good design (see Figure 6-9). In graph theory, this metric is called the graph
edit distance. See Appendix D for the sitemaps and the actual designs of the

participants, and Appendix E for those of Amazon and Barnes & Noble.
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FIGURE 6-9 Transforming the design shown in Participant 6's TotalMusic.com to
the Amazon.com sitemap.
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To see whether the patterns had an effect on the number of steps across types, we
conducted multivariate analyses of variance (MANovAs) where the availability of
patterns and layers was the independent variable, and each edit type was a dependent
variable (except for removing pages, which was o in every case). In both Amazon and
Barnes & Noble, we found no overall statistically significant effect when we included
all designs. However, if we exclude the outliers, we see that there is a significant

effect on Barnes & Noble, and an effect that is close to significant on Amazon (see

Table 6.14).
TABLE 6.14 Results of mANOvAs on edit distances for desktop designs.
Amazon Barnes & Noble
All designs Wilks" A =0.50 Wilks” A = 0.55
For1s=1.55 Fo14=128
p=0.22 p=0.33
All except Designers 8, 16 | Wilks' A =0.27 Wilks" A =0.25
Fo10=3.01 Fo10=3.40
p=0.05 p=0.03

To see which types of edits had significant differences, we conducted analyses of
variances (ANOvA) on each edit. Using Fisher’s pLsD method, each ANOvA was tested

at the 0.05 level. We did this over all of the designs (see Table 6.15) and all of the

designs except Designers 8 and 16 (see Table 6.16).
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TABLE6.15 Average edit distances for the desktop designs, along with Fand p

values from aNovAs (NP = no patterns, P = patterns).

Edit type Amazon Barnes & Noble
NP P Fi22 p NP P Fi,2 p

Unapply template 117 150| 016 0.69| 117 | 1.50| 0.16  0.69
New template 108 | 1.08| 000: 1.00| 1.08| 1.08| 0.00 1.00
Apply template 325| 533| 300 0.10] 3.25| 558 | 3.65: 0.07
Split pages 233 | 125 741 0.01]| 383 | 425| 052 048
Remove templatelinks | 0.17 | 033 | 058 045] 0.17| 033 | 058 045
Remove normal links 3.67 | 250| 2.31 0.14] 383 | 400| 0.05; 0.82
Add template links 208 | 217| 0.06: 080]| 333| 3.08| 053 047
Add normal links 17.00 | 11.83 | 17.3 : <0.01 | 38.59 | 34.59 | 11.88 <0.01
Add pages 6.17 | 3.08 | 9.91  <0.01] 13.08 | 9.92 | 11.43 <0.01

TABLE6.16 Average edit distances for the desktop designs, without the outliers
from Designers 8 and 16, along with F and p values from aNovAs (NP = no patterns,

P = patterns).

Edit type Amazon Barnes & Noble
NP P Fi1s p NP P Fi,18 p

Unapply template 130 170 017 0.68| 130| 170 0.17 0.68
New template 1.00| 1.00| 000 1.00| 1.00| 1.00| 0.00 1.00
Apply template 290 | 570 539 0.03]| 290 | 6.00| 6.41: 0.02
Split pages 220 | 1.00| 953 0.01]| 390 | 440| 0.68: 042
Remove templatelinks | 0.10 | 030 | 072 041] 0.10| 030} 0.72: 0.41
Remove normal links 3.60 | 2.10| 3.01 0.10] 380 | 410| 013 0.73
Add template links 220 220| 0.00: 100]| 3.60| 3.10| 3.08: 0.10
Add normal links 17.00 | 10.60 | 33.39 @ <0.01 | 38.60 | 33.50 | 22.75 <0.01
Add pages 6.10 | 2.10 | 26.77 <0.01 | 13.00 | 8.90 | 38.89 <0.01

If we look at the individual steps, we see that there is a significant difference for

adding a page and adding normal links in all cases, for splitting a page in Amazon

only, and applying a template only when outliers are not considered. We will now

describe each in detail.
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o Adding a page. On average, fewer pages were added to a design with patterns
than a design without patterns. This indicates that the designs with patterns
were more likely to have the same features as Amazon and Barnes & Noble
than designs without patterns. This backs up the discussion in the previous
section on functional analysis.

o Adding a link that originates from a normal page (as opposed to a template). On
average, fewer links were added to a design with patterns than a design
without patterns. This implies that designs with patterns have a more similar
structure to Amazon and Barnes & Noble than designs without patterns.

o Applying a template to a page. Interestingly, templates were applied to more
pages in the designs with patterns than those without. This is due to two
factors. The patterns in Damask do not give much guidance on how and
when to apply templates, so the designs with patterns were as likely as those
without patterns to use templates differently than in Amazon and Barnes &
Noble. Also, the designs with patterns had more pages than those without, so
when a template needed to be applied to match Amazon and Barnes &
Noble, there were more pages that need to be “fixed” in the designs with
patterns than those without.

e In addition, in the case of Amazon.com, fewer pages were split (statistically
significantly) in the designs with patterns than those without. This means
that the contents of a page in the designs with patterns were more likely to
match those of Amazon. This is not surprising since many of the patterns
were inspired by Amazon.

This metric is complicated by the fact that not all of the features that Amazon

and Barnes & Noble have in their checkout processes were required in our design
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tasks. These extra features include the ability to change the quantities of the items in
your shopping cart during the checkout process, and the ability to edit your shipping
and billing address. Therefore, we removed the optional features from the
participants’ sitemaps and the target sitemaps, and recounted. We then computed
more MANOVAS, but they could not be computed, because of the characteristics of the
data (the mean, standard deviation, and standard error for designs without patterns
for three of the edit types is 0). Looking at the data, it is unlikely there is an overall
statistically significant difference.

We conducted analyses of variances (ANova) on each edit to see which of them
had significant differences. Using Fisher’s pLsD method, each ANovA was tested at
the 0.05 level. We did this over all of the designs (see Table 6.17) and all of the
designs except Designers 8 and 16 (see Table 6.18).

From this, we see that there are significant differences in roughly the same types
of edits as in the measurements including the optional features: splitting a page,
adding a normal link, and adding a page. We believe this is for the reasons stated
above—that patterns do not currently give guidance about templates, and that designs

with patterns have more pages that are affected by templates.
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TABLE6.17 Average edit distances for the desktop designs, excluding optional
features, along with F and p values from aNovAs (NP = no patterns, P = patterns).

Edit type Amazon Barnes & Noble

NP P Fi.22 p NP P Fi2 p
Unapply template 000| 050 1.00: 033 000 050| 1.00: 0.33
New template 000 0.08| 100 033] 000| 0.08| 1.00: 033
Apply template 000, 058 136 0.26] 0.00| 083| 290 0.10
Split pages 233 | 125 741 0.01] 383 | 425| 052 048

Remove templatelinks | 0.08 | 033 | 148 024| 008 | 033 | 148 0.24

Remove normal links 333 | 250 1.24 0.28] 333 | 4.00| 1.11 0.30

Add template links 192 217| 044 051 3.17| 3.08| 0.04 0.83
Add normal links 1133 | 9.08| 532 0.03] 26.58 | 23.75 | 9.04 <0.01
Add pages 425 | 250 453 004] 7.08| 533| 4.96 0.04

TABLE6.18 Average edit distances for the desktop designs, excluding optional
features, without the outliers from Designers 8 and 16, along with F and p values
from AnovAs (NP = no patterns, P = patterns).

Edit type Amazon Barnes & Noble

NP P Fi1s p NP P Fi,18 p
Unapply template 000| 060| 1.00: 033]| 000 060| 1.00 033
New template 000 010 100 033] 000| 0.10] 1.00: 033
Apply template 000, 070 137 0.26)] 0.00| 1.00| 3.00  0.10
Split pages 220 | 110 953  <0.01| 390| 440| 068 0.42

Remove templatelinks | 0.10 | 030 | 072 041] 0.10| 030} 0.72: 0.41

Remove normal links 320 | 2.10 1.74 020 3.20| 4.10| 1.57 0.23

Add template links 210| 220 0.14 0.71] 350| 3.10| 195 0.18
Add normal links 11.20 | 820 | 11.07 : <0.01 ] 26.60 | 22.90 | 17.78 = <0.01
Add pages 420 1.80 | 11.47 <0.01] 7.00| 4.60| 15.07 <0.01

Smartphone Designs Created by the Participants

We analyzed the smartphone designs by asking other user interface designers to

evaluate them. Unlike with the desktop designs, we did not compare them to mobile
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commerce (“m-commerce”) web sites, because there are no m-commerce sites at
which one can buy books or music that have features comparable to those created by

our participants.

6.6.1 Examples of smartphone designs
Figure 6-10 shows a typical TotalMusic.com design created by Participant 7 without
patterns or layers. Figure 6-11 shows a TotalBooks.com design created with patterns

and layers by the same participant, after she had created the TotalMusic.com design.



145

e -9 34NSOI4
9Ae| J0 suianed 1NOYUM Spew ‘wod 1SN\ |e10] 404 ubisap suoyduews s,/ 1uedpiued 0oL
'Sl |

s

Hneiaq

sojeldwa|

L
a0 w0z

auny Aeld |

paseLpind WME; oA

o), uBL.
Yawas.

tpias

zssappy e
Issaippy 7|
ssaippe suoud 1120 |

ssappy &soou))

oA YUBlL

SSaIppY 806U

\pieas

auen Aul

sselamg
—

Ang

£Buos e
ZBues 7]

~1%uos |

€ unary
<

1eja

eBnary ¢
zungy g
| wney |

sunqry|

P

wnqy/|

a0 f g
dog'e
dondinz
sy |
- spEnuw oL
saund
tpimas
wpas
EIED)

SuoH



146

‘si19Ae| pue suianied Ylim spew ‘wod'syoog|elo] o) ubisap auoyduews s,/ yueddiued LL-9 34NOI4

Z oyu Buijig ma Japug 3uno; S
= |
|
ojuj Buljig MaN Jajug JUNoddY MON S|

(5:) uorpeles.

poyan Buiddiyg esooys Junoody MaN

ssaippy Buiddiys Jajug Junoddy MaN|

() bl s e S om0

wes: aeig

JUNOBOY MSN

aj9

faang s

EREm

e
(€), &

uiddoys

(zH) 1030y manuIuBIS

frewu

Z oyu1 Buijig 8S00UD

(z) siejeg prpagEg

| yoog painjea

ojur Buljiq 8s00UD ——
¢ ssalppe Buiddiys ssooyd

(REIETS)

Z ssalppe buiddiys asooyd =

ssaippe Buiddiys 8sooyD



6.6.2

147

Once again, the TotalBooks.com design has more detail and features but is
harder to follow than the TotalMusic.com design. Participant 7 believed that in the
limited time she had, “T'otalBooks is the better design. I'm sure I missed some stuff
in TotalMusic.” As for the patterns, she found the amount of detail useful. “At some
point I'd need all of that stuff, and I think it'd be easier to delete screens than

remember to add them in, especially at this stage of the design.”

Quality analysis of smartphone designs

We performed an online evaluation of the quality of the smartphone designs, using
the same questionnaire and method as for the desktop designs, described in Section
6.5.2. There are 16 smartphone designs over the two conditions. We recruited 12
professional designers online and randomly assigned four designs to each evaluator, so
that each design was evaluated by three people. The four designs came from two
designers (patterns and non-patterns), and the order of the four designs was
randomized.

Table 6.19 shows the demographics of the smartphone evaluators, along with
those of the smartphone designers (Designers 4-11) for comparison. Overall, the
evaluators are somewhat older on average and have more experience designing for
mobile phones and buying ringtones. See Appendix F, Questions 1330 for the raw

questionnaire data.
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TABLE6.19 Demographics of the evaluators of the smartphone designs. The
demographics of the smartphone designers (Designers 4-11) are included for
comparison.

Evaluators Designers
Total 12 8
Gender
Male 8 67% 4 50%
Female 4 33% 4 50%
Age
19and under 0 0% | under 20 0 0%
20-29 3 25% | 21-30 4 50%
30-39 5 42% | 31-40 3 38%
40-49 3 25% | 41-50 1. 13%
50 or above 1 8% | 51 or above 0 0%
Years of design experience
<1 0 0% 0 0%
1-2 0 0% 0 0%
3-4 0 0% 0 0%
>5 12 . 100% 8 100%
Years of web design experience
<1 0 0% 0 0%
1-2 3 25% 0 0%
3-4 0 0% 0 0%
>5 9 75% 8 100%
Years of mobile phone design experience
0 0 0% 1 13%
<1 0 0% 5 63%
1-2 9 75% 2 25%
3-4 1 8% 0 0%
>5 2 17% 0 0%
Number of e-commerce web sites designed
0 1 8% 0 0%
1-2 3 25% 4 50%
3-4 4 33% 2 25%
>5 1 8% 2 25%
Which platforms were the e-commerce sites designed for?
Web 11 92% 8 100%
PDA or 4 33% 2 25%
mobile
phone
Voice 1 8% 0 0%
Other 0 0% 0 0%
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| Evaluators | Designers
Design knowledge
IA 10 83% 6 75%
Graphic 5  42% 4 - 50%
design
Web 11 92% 8 100%
design ' ]
GUI design 7 58% 7 88%
Mobile 4 33% 1 13%
phone Ul
design
Voice Ul 3 25% 0 0%
design
Other 1 8% 3 38%
How many times have you bought anything online in past 12 months?
Never 0 0% 0 0%
1-3 0 0% 0 0%
4-6 2 17% 0 0%
7-11 2 17% 2 25%
>12 8 67% 6 75%
How did you buy those items?
Web 12 100% 7 88%
Mobile 2 17% 0 0%
phone
display
Automated 3 25% 0 0%
voice
Other 0 0% 0 0%
No answer 0 0% 1 13%
How many times have you bought books online in past 12 months?
Never 0 0% 0 0%
1-3 5 42% 3 38%
4-6 5 42% 1 13%
7-11 0 0% 2 25%
>12 2 17% 2 25%
How did you buy those books?
Web 12 100% 8 100%
Mobile 0 0% 0 0%
phone 5
display
Automated 0 0% 0 0%
voice
Other 0 0% 0 0%

149
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| Evaluators | Designers
How many times have you bought albums online in past 12 months?
Never 3. 25% 0 0%
1-3 4 33% 2 25%
4-6 3 25% 4 50%
7-11 1 8% 0 0%
>12 1 8% 2. 25%
How did you buy those albums?
Web 8  67% 7 88%
Mobile 1 8% 0 0%
phone 5
display
Automated 0 0% 0 0%
voice
Other 3 25% 0 0%
No answer 0 0% 1 13%
How many times have you bought ringtones online in past 12 months?
Never 7 58% 6 75%
1-3 4 33% 2. 25%
4-6 1 8% 0 0%
7-11 0 0% 0 0%
>12 0 0% 0 0%
How did you buy those ringtones?
Web 4 33% 2 25%
Mobile 5 42% 0 0%
phone
display
Automated 0 0% 0 0%
voice
Other 0 0% 0 0%

Once again, for each design, we asked judges to evaluate the information
architecture and the page layout for finding a product, checking out a shopping cart,
and overall. We also asked how skilled they think the designer is and how complete
the design is (see Appendix F for the questions and the raw answers). The judges
judged “sketchy”-looking HTML versions of the designs (see Figure 6-12 and

Appendix D).
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FIGURE 6-12 A smartphone Damask design (left) and its cleaned-up HTML version
(right) used in the online evaluation.

To analyze the questionnaire results, we first calculated the mean of the responses
from the three evaluators, for each condition, designer, and quantitative question. We
conducted a multivariate analysis of variance (MANoOvA) to determine the effect of the
availability of patterns on the answers to the quantitative questions in the
questionnaire. The availability of patterns was the independent variable, and each
question was a dependent variable. We found no overall statistically significant effect
(Wilks’ A = .52, Fi7 8 = 1.06, p = 0.46).

To see if any of the questions had significant differences, we conducted analyses
of variances (ANovaA) on each question as follow-up tests. Using Fisher’s pLsD method,
each ANovA was tested at the 0.05 level. We found no statistically significant

differences in any of the questions. See Table 6.20.
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TABLE 6.20 Average ratings for the smartphone designs (1 = low, 5 = high),
along with F and p values from ANOVAs.

No
Question patterns Patterns | Fi14  p

1 Please give a rating for how well the pages | 3.25 2.88 133 027
for browsing for a (CD/book) were linked

together.

3 Please give a rating for the page layoutand | 2.79 2.46 094 035

design for (CD/book) browsing.

5 Please give arating for how well the pages | 3.00 333 093 035
for shopping cart and checkout were linked

together.

7  Please give arating for the page layout and | 2.50 3.17 339 0.09

design for shopping cart and checkout.

9 Please give an overall rating. 2.75 3.17 201 0.8

10 How complete do you consider this design | 2.12 2.79 3.51 0.08

to be?

11 How skilled do you think this designer is? 2.71 2.92 042 0.53

We then did the same analysis without the two designers that used one or no
patterns, Designers 8 and 16, so that we could see the effect of pattern usage, as
opposed to just exposure to patterns. Overall there was still no overall statistically
significant effect from the availability of patterns (manova, Wilks’ A = .25, F; 15 = 2.61,
p=o0.13).

After running ANovAs on each question, we found statistically significant
differences for two of them: ratings for the page layout and design of the shopping

cart and checkout process, and completeness of the design. See Table 6.21.
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TABLE 6.21 Average ratings for the smartphone designs (1 = low, 5 = high),
excluding Designer 8, along with F and p values from ANOVAs.

No
Question patterns Patterns | Fi12 p

1 Please give a rating for how well the pages | 3.33 2.81 217 0.7
for browsing for a (CD/book) were linked

together.

3 Please give a rating for the page layout and | 2.90 2.43 162 0.23

design for (CD/book) browsing.

5 Please give arating for how well the pages | 3.05 343 1.01  0.33
for shopping cart and checkout were linked

together.

7  Please give a rating for the page layoutand | 2.48 3.33 537 0.04

design for shopping cart and checkout.

9 Please give an overall rating. 2.76 3.29 286 0.12

10 How complete do you consider this design | 2.14 2.95 490 0.05

to be?

11 How skilled do you think this designer is? 2.71 3.00 0.63 0.44

As with the desktop designs, the results of the questionnaire show that the design
patterns had their biggest effect on two areas: higher ratings for the layout and
designs of the pages in the shopping cart and checkout process, and the higher
completeness rating for the designs with patterns. We believe this is due to similar
reasons as the desktop designs: that the shopping cart and checkout process is
complex enough that using patterns is a big advantage, and that the completeness of

the patterns leads to a more complete design overall.
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Voice Designs Created by the Participants

Similarly to the smartphone designs, we analyzed the voice designs by asking other
user interface experts to evaluate them. We did not compare them to voice commerce
(“v-commerce”) sites, because there are no v-commerce sites at which one can buy

books or music that have features comparable to those created by our participants.

Examples of voice designs

Figure 6-13 shows a typical TotalMusic.com voice Ul design created by Participant 15
without patterns or layers. Figure 6-14 shows a TotalBooks.com voice u1 design
created with patterns and layers by the same participant, prior to creating the
TotalMusic.com design. The TotalMusic.com design is more linear, but the prompts
and responses are well crafted for the task. The TotalBooks.com design has more
teatures, but the complexity of the layout makes this design harder to grasp. Given
the number of arrows in a voice vt design in Damask, an improved layout algorithm

would greatly improve the readability of voice designs.



155

‘s1aAe| 10 suIaTIRd INOYIIM SPBL ‘WO IISNILIOL 10} UBISIP 3210A 5,5 JRdDIIRd  €1-9 JUNDIA

‘A1p000 WeYSYIESL BUIES 15} SN Z/XSI EBLIOA P3IEId U5 18210 0k 50

noYo8yd

‘w@m;wmmmum._\w .@./T\\l NW
~\ R

Y SISN\[e1oL




156

‘s1ake| pue suiaiied Yim apew ‘wod'syoog|elo] 1oy ubisap a310A s,G| uedpiued ¢1-9 34NOI4




157

6.7.1 Quality analysis of voice designs

To evaluate the voice designs, we used experts to judge the voice ur designs. We first
modified the voice designs to fill in placeholders with actual items to give the illusion
of finished designs. We then asked four people, three HcI researchers and one Her
engineer, to listen to each of the eight voice designs. The order in which each judge
listened to the designs was random. For each design, they were given a specific book
or music album to “buy,” along with enough information to complete the purchase.
They then answered five questions: the confirmation number and the total price of
the purchase (to make sure they were paying attention to the interface), what they did
and did not like about the voice interface, and then a rating of the design from 1 to 7,
where 1 was “did not like” and 7 was “liked very much.” See Appendix G for the
experimental questions and raw data.

The results are mixed, as shown in Table 6.22. There is no statistically significant
difference between the voice designs with and without patterns. (Order effects were
not significant.) However, it is instructive to specifically look at what the judges did
and did not like about the designs, and infer how patterns affected their opinions.

TABLE 6.22 Average ratings of all eight voice designs (four non-patterns and
four patterns) and the voice designs except those from Designer 16, who only
used one pattern in the Patterns condition (1 = did not like, 7 = liked very much).

Participants

13 15 16 17 All All designs except

designs Designer 16

Non-Patterns 550 | 4.75 | 4.00 | 5.00 4.81 5.08

Patterns 3.00 | 5.00 | 6.00 | 4.50 4.63 417

p (2-tailed t-test) 0.85 0.38
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Of the designs that include patterns, many of the evaluations described them as
being efficient and fast to use. However, there were also many complaints about the
excessive wordiness, the unnecessary repetition of items in the shopping cart, and the
lack of a “goodbye.” These comments stem directly from the parts of the design that
came from patterns.

Since the patterns in The Design of Sites [188], on which the Damask patterns are
based, do not contain voice-specific solutions, we created the solutions ourselves.
Unfortunately, we did not have the opportunity to consult voice designers at the time
they were designed. This led to voice solutions which were sometimes too similar to
the desktop solutions. For example, in a desktop web site, it is fine to display the
contents of a shopping cart after adding an item to it, because the user can quickly
glance at the contents. But in a voice ul, adding an item to a cart should 7o result in
the user listening to a possibly long list of items. Instead, there should only be a brief
confirmation statement like, “ox, it’s been added.” Fixing the patterns would
dramatically improve these designs without any more effort on the designers’ part.

Interestingly, during the study of Damask itself, out of the four desktop/voice
participants, only Participant 17 said that the voice user interface that she created with
patterns was somewhat awkward. This may be because during Run mode, they did
not actually listen to the interface, but instead read it in a dialog box. All of them
knew the importance of actually listening to an interface to get it right, but thought
the visual Run mode was adequate for this early phase of design.

The designs without patterns had their own pluses and minuses. In general they
were praised for their efficiency, but some judges noticed that three of the four

designs without patterns also did not have a “goodbye” message. One design did not
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include a confirmation number, and another did not say the final total cost, problems

that would have been easily avoided by using the QUICK-FLOW CHECKOUT pattern.

Pattern Usage and Ratings

Table 6.23 contains a list of patterns that designers used, along with which designers
used them. We only implemented solutions for the patterns that we thought the
designers would use, so the participants were limited to using only the eleven patterns
listed in the table.

TABLE 6.23 Patterns used by the participants
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Average | 43 | 8

# designers explicitly used 8|16 |7 9 9 3 1 3 2 3 1

# designers used 8|6 |7 9 9|10 | 10 | 10 9 10 8

® = used once

©®2 = used twice

®© = embedded within another pattern that was used

O =viewed during the pattern learning phase but not used in the main task

Out of twelve participants, six used 10 or 11 patterns, four used 6 to 9 patterns,
one used 1 pattern, and one used none. On average, the participants explicitly used 4.3
patterns and implicitly used 8 patterns, since QUICK-FLOW CHECKOUT (F1) and ORDER

SUMMARY (F7) contain other patterns. Also, out of the eleven patterns that had
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Damask solutions, all of them were used by at least six out of twelve participants, and
nine of them were used by at least eight. This indicates that most designers were able
to find the patterns in Damask that were relevant to their design task, even though
they only had fifteen minutes to look through the pattern collection (containing 9o
patterns) and the e-commerce patterns were not explicitly pointed out to the
participants.

Although we did not ask most of the participants why they did not use certain
patterns, we noticed that when participants did not use a pattern that we expected
them to use, it was usually because they did not look through the pattern during the
learning task or the main design task. Therefore, it is likely that the participants
simply did not know about the pattern and its title was not descriptive enough to
catch their eye; this was the reason we got when we asked participants 15, 16, and 17
about not using particular patterns during the post-test debriefing. Since the
participants were given only fifteen minutes to learn as much they could about ninety
patterns, this is not surprising, and the fact that designers used 8 patterns on average
is a very positive sign. In the case of HOMEPAGE PORTAL, some designers did look at it
but decided not to use it, because its solution did not look like an e-commerce home
page.

The participants who used design patterns extensively said that patterns saved
them time because they would not have to “reinvent the wheel.” Participant g said,
“They let you skip the step of creating them and just pick up stuff that’s already been
proven to work.” Participant 10 said, “They help enforce consistency and they also
save a bunch of time when designing something that doesn’t really require a whole
bunch of innovation. Nice that the patterns are flexible, too. I can delete portions if I

don’t want to use them.”
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As for the two participants who used one pattern or less, Participant 16 said that
he did not feel familiar enough to use the patterns and did not want to take more
time to look them up, besides CATEGORY PAGEs, which he had already used in the
layers and patterns warm-up task. Participant 8 thought that the task was too simple
to need to use patterns, but said that the patterns overall had “lots of possibilities—
would be good for client meetings/needs analysis.” Note that not only did
Participants 8 and 16 not use many patterns, they barely looked through the patterns
during the main design task, if at all.

Most of the participants liked the patterns that Damask provided for the given
task. The average rating for the patterns’ usefulness in the given task was 6 out of 7
(only 1 out of 12 ranked usefulness less than a 6, and that participant did not use the
patterns for the task; see Table 6.24).

TABLE 6.24 Participants’ ratings on the usefulness of the patterns for the
TotalBooks.com design task (1 = not useful, 7 = very useful)

SN ISESEIRSIAONO)
NBESEORON

1 2 3 4 5
Rating

mean = 6, median =6, std dev = 1.65
For general usefulness, the opinion was less strong but still positive overall. Seven
of the twelve participants gave a rank of 6 or 7 (average = 5.33). Many of them talked
about how patterns saved them time. Participant ¢ said, “They let you skip the step of
creating them and just pick up stuff that’s already been proven to work.” Participant

10 noted, “They help enforce consistency and they also save a bunch of time when
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designing something that doesn’t really require a whole bunch of innovation. Nice
that the patterns are flexible, too. I can delete portions if I don’t want to use them.”

The other five of the twelve participants gave the patterns’ usefulness a rank of 3,
4, or 5. Two of them mentioned how the patterns’ solutions seemed to assume too
much. Participant 4 said, “Sometimes they assumed I was using them in a particular
way.” Participant 15 said, “Even with 8o [sic] patterns, sometimes the pattern you pick
does not match what you want” (see Table 6.25).

TABLE 6.25 Participants’ ratings on the general usefulness of the patterns
(1 = not useful, 7 = very useful)

w|Q @
SN SEDEIRONC

® O,
® © @)
4 5 7

Rating
mean = 5.33, median = 6, std dev = 1.37

Besides the patterns we expected the participants to use, there were several
patterns that the participants tried to use but which did not have any Damask-based
solutions that they could directly incorporate into their designs. On average, the
designers tried to use 3.5 patterns that were unimplemented, 4.2 if we do not consider
Participants 8 and 16 (see Table 6.26). The time spent trying to use these patterns also
cost these designers time on the task. One could imagine the task times for the
patterns condition would have been even lower had these patterns been implemented.

The three patterns most frequently tried were PERSONAL E-COMMERCE,
FEATURED PRODUCTS, and SEARCH ACTION MODULE. Had we implemented the latter

two, it would have shortened the participants’ design time even more, but it is not as

clear what the impact of using the PERSONAL E-COMMERCE pattern would be.
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PERSONAL E-COMMERCE is a genre pattern that references all of the lower-level
patterns in the E-Commerce genre. It would have included more functionality than
the designers would have needed, but it also would have been so overwhelming that
designers might have decided not to use it or might have had trouble deciding what
to remove from the pattern instance for the purposes of the design task.

TABLE 6.26 Patterns that participants tried to use but had no Damask solutions.
The highlighted columns indicate the patterns most frequently tried.
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While all of the designers liked the amount of detail in the patterns, they found
some of the larger patterns intimidating and hard to use. For example, the layout of
the solution of the Quick-FLOW CHECKOUT pattern made it hard for designers to
figure out how to link the instance with the rest of their design. Participant 6 said, “A
somewhat cleaner layout of pages would help, to make it easier to see what you've just
pasted in.”

Also, when we first created the solution, some of the page titles were not
descriptive enough, which also resulted in a couple of designers not using the pattern

as intended. We tried to mitigate this by including a Preview button right above the
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solutions, which allows designers to interact with the solutions in Run mode, but it
was rarely used. Adding descriptive features, such as annotations to describe parts of
the design and making important arrows stand out more, would help designers
understand the patterns faster. Also, making parts of patterns collapsible would allow
designers to learn patterns more gradually.

Adding to the intimidation factor was that after designers instantiate a pattern,
they cannot move all of the pages in the pattern instance at the same time. This made
them a bit more hesitant to instantiate a large pattern, and it was a chore to easily
move an instance of a large pattern such as QUICK-FLOW CHECKOUT to another part of
the canvas. This could be alleviated by letting designers drag the box surrounding the
pattern instance, thus moving the entire instance.

Some of the participants voiced concerns about the broadness of the individual
patterns. For example, the participants who did not use the HOMEPAGE PORTAL
pattern said that the introductory photo or the solution did not look like a typical e-
commerce site. One way to address this is to have more than one solution per pattern,
each tailored to particular genre. For example, a solution for a news site homepage
would be different than one for an e-commerce site homepage.

Another interesting aspect is how the participants interacted with the Pattern
Explorer during the design task. Most of them concluded that a design pattern would
be useful only if it had a solution, so instead of reading a pattern carefully, they
quickly scrolled through the pattern, and if they didn’t find a solution, they moved on
to another pattern. This behavior may have stemmed from the somewhat artificial
scenario, but we believe that many designers will not bother to read the entire pattern

in real life, just like most users do not read documentation. This may require that the
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patterns be written in a more bulleted outline format, using hyperlink expansion for

more detailed discussions.

Layers Usage and Ratings

All of the participants understood layers well enough to perform the task. Six out of
eight desktop/smartphone designers said that the concept of layers was easy or
somewhat easy to understand (rated at least 5 out of 7), and two said they were hard
or somewhat hard to understand (rated 2 and 3). Two out of four voice designers
found the concept easy to understand (rated 6), and the other two found it somewhat
hard (rated 3). The overall average was 4.92 on a scale of 1 to 7 (7 being best), but it is
clearly bimodal (standard deviation = 1.73). See Table 6.27.

TABLE 6.27 Participants’ ratings on how easy to understand layers are
(1 =not easy, 7 = very easy).
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mean = 4.92, median = 5.5, std dev =1.73
The participants’ preferences for layers were also mixed. Three out of eight
desktop/smartphone designers and three out of four voice designers said they liked
layers (at least 5 out of 7); the overall average was 4.75 (see Table 6.28).

TABLE 6.28 Participants’ ratings on how much they like layers
(1 =do not like, 7 = like very much).
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mean = 4.75, median = 4.5, std dev = 1.66
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The most frequent mistake that participants made was forgetting which layer
they were currently in, and therefore making changes that did not propagate the way
they expected. One participant suggested that since most of the participants start with
the desktop design first and then modify the other generated designs, the default
layer in the smartphone and voice designs should be This Device instead of All
Devices.

Another usability problem that most of the participants ran into was moving
objects between layers. Originally, the Move Object to This Device button actually
took an object that was in all devices, and made a separate object for each device.
None of the seven participants (Participants 4—10) who used Damask with this
behavior understood that. They assumed that if they were in the desktop view and
used the Move Object to This Device button on an object, then the object would be
removed from the smartphone and voice views. We later changed Damask to do this,
and the remaining five participants had no problems understanding the new behavior.

However, using that button still was not always natural. For example, suppose
there was a button that appeared in all devices. If designers wanted to remove the
button from the smartphone user interface only, their natural inclination was to try to
use the eraser and erase the object in smartphone view, rather than going back to the
desktop view and moving the object from All Devices to This Device.

We discuss possible improvements to layers in Section 8.3.

Usability of Damask

Overall, we found that designers had little problem understanding the basic concepts
of Damask’s user interface. Although they all ran into Damask’s quirks, by the second

session, they had all gotten much more comfortable using the interface. Many of the
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participants verbally commented how they liked the informal, fluid interaction style

of Damask. This was a new experience for most of the participants—four of the

participants had only used DENIM a little bit, and the other eight had never used

DENIM.

For the two main design tasks, every designer started designing the desktop web
ul first, including the voice designers who did not consider themselves web designers.
They said that they considered that the “main” interface.

After each session, the designers were asked to write down what they liked about
Damask, without being prompted for anything specific. All of the answers can be
found in Section C.6.3, Question 3 and Section C.7.7, Question 3; also see Section
C.8.1 for a detailed summary. We will give the highlights below.

e Seven out of twelve designers mentioned design patterns. Participant g said she
liked “being able to grab ready-made plans, because it helps avoid reinventing the
wheel.” Participant 17 said, “For building the web prototype it was very useful to
have the patterns, so I didn’t have to do some things from scratch (like login,
shopping cart, etc.)”

e Seven designers mentioned Run mode. Participant 6 said that “the ‘runtime’
mode for simulating user experience” is “easily” one of his “favorite aspects.”

e Five designers mentioned either layers specifically or being able to create a user
interface for more than one device simultaneously. Participant 1r said she
particularly liked, “the ability to enter device-specific info in the form of layers.”
Participant 7 said that the “ability to reuse elements from desktop view to
smartphone view saved me time.”

e Five designers mentioned either the sketching interface or the pen user interface.

Participant 4 said he liked “sketching non-standard ut widgets (tables, copy
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blocks) without spending time drawing lines and getting the right number of
characters.” Participant 13 said, “I also like the idea of how ‘sketchy’ the windows
seem—it really allows for informal brainstorming to be formalized a bit, and
easily shared.”

Four designers mentioned the templates. Participant 6 said he liked “The ability
to quickly templatize site elements.”

Four designers mentioned how they were able to create a prototype quickly.
Participant 1o said, “I felt like I could pretty quickly create both a flow chart and a
usable prototype. I like that a lot.”

Two designers mentioned the zooming interface. Participant 11 said she liked
“the ability to quickly generate a top-down view of the site and then zoom in on
the details of each page.”

Two designers mentioned being able to link sketches together with arrows.
Participant 7 said, “I liked the showing the flow through linking on Damask.”

The designers were asked what they did not like about Damask and what was

missing. All of the answers can be found in Section C.6.3, Questions 4 and 5, and

Section C.7.7, Questions 4 and 7; see Section C.8.2 for a detailed summary. The range

of topics was much broader than in the previous question, but the top three concerns,

each mentioned by four designers, were:

Layers. Participant 6 said, “I'm still on the fence about the layers.” Participant 10
said, “The concept of layers was a little hard to grasp. With more experience I
could pick it up, but I had to keep thinking about it.”

The awkwardness of the sketching interface as implemented in Damask.

Participant 7 said, “Writing with a pen didn’t translate well.”
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e The difficulty of panning and zooming around the canvas. Participant 6 said,
“The most frustrating part was trying to move about the workspace. Many tasks
involved this laborious traversal of space, from copying and pasting elements
between pages to linking distant pages to objects on the current page.”
Participant 1o said, “Certain features could probably be moved more in the
direction of how other applications do them. An example would be zooming (i.e.,
Photoshop).”

Note that layers were mentioned both positively and negatively.

There were also some usability issues that the participants experienced. Most
participants were confused that one tool, the pencil, had three uses: creating pages,
drawing inside pages, and linking pages together, especially because every other tool
performed only one function. This design decision originated with Damask’s
predecessor, DENIM, where the pencil was the only tool available to create pages and
objects. There are several possible ways to fix this. Some involve making the user
interface more pen-centric. One way is to eliminate the other control tools, keeping
only the pencil, and rely on recognition for inserting controls, like s1LK [99]. Another
is to use a “stamping” metaphor for the control tools, similar to the augmented
DENIM that we described in Chapter 4, which would reinforce the overall sketching
metaphor. A completely different route is to make the user interface Jess pen-centric
and more conventional, by adding another tool for creating a page. We found that
Visio was the most commonly used tool among our participants (11 out of 12), so
making the tool more similar to Visio may ease the learning curve.

Screen real estate was another usability issue. Since the Pattern Browser was in its
own large window, it was hard to have it on-screen at the same time as the main

Damask window. One designer specifically suggested that Damask should include a



6.10 * Usability of Damask 170

mini-browser, with thumbnails of the pattern solutions, which would be a sidebar just
next to the main window.

The template pane had similar problems: its zoom level was tied to the main
window, and its width was fixed depending on the zoom level. If the designers
zoomed in to modify a template, the template became so wide that most of the rest of
the canvas was not visible. This made it hard to do actions such as finding a page to
link to the template. This can be fixed by making the template pane’s width and
zoom level independent of the main canvas. It could possibly be put into another
window, although this would make linking template elements to the main canvas
difficult.

Designers had problems remembering how to link template elements to other
pages. Instead of drawing an arrow from a link in the template pane to the link’s
destination, they instead drew an arrow from a page that used the template in the
main window to the link’s destination. This unwittingly created an organizational
arrow instead of a navigational arrow, which caused designers to be confused when
their link did not work. They did not notice that the organizational arrow was a
different color. Damask should allow designers to link template elements from within
normal pages in addition to the template pane, but indicate that the link is global,
perhaps by animating the source of the link to the template pane.

Designers experienced some performance problems with Damask. It had trouble
keeping up with participants’ writing many letters by hand. Using a framework that is
optimized for pen input, such as the Digital Ink ap1s in Windows xp Tablet pc
Edition, would greatly alleviate that. Also, the system slowed down and became less

responsive if the participants inserted many pattern instances. Since the code has not
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been optimized, there are plenty of opportunities for improving the performance of

Damask.

Summary

Our experiment with Damask shows that designers are enthusiastic about the concept
of patterns and can use them effectively. Using patterns during the early stages of
design saves time and results in design concepts that include more functionality with
a more standard interaction flow. However, there are issues with learning and using
large patterns with lots of functionality. We have also shown that layers are a
powerful metaphor for distinguishing u1 elements for all devices versus those for only
one device. Even though the current implementation of layers is complex and
somewhat confusing, eight of the twelve designers still prefer this metaphor over an
alternate metaphor that we presented (which is described in Section 8.3.3), implying
that the concept is on the right track, but the details and implementation need to be

improved.
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7 Related Work

This chapter contrasts Damask’s approach to other related work, including model-
based vt tools, tool support for patterns, combinations of model-based and pattern-
based approaches, tools to transform uls from one device or modality to another, and

user interface design tools in general.

7.1 Model-Based Ul Tools

Szekely [178] identifies five approaches that model-based vt tools have taken:
automatic interface design, specification-based model-based interface development
environments, help generation, tools to help designers create models, and design
critics and advisors. We address all of these except help generation, which is not part

of the target domain of Damask.

7.1.1 Automatic interface design tools

Automatic interface design tools [16, 26, 49, 66, 89, 102, 157, 199] strive to
automatically create the user interface of an application, given a task or domain model
of the application.

As Szekely describes [178], an automatic design tool typically takes the following

steps to generate a user interface:
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1 Determine the presentation units. The tool figures out the windows that will
be used and the contents of those windows.

2 Determine the navigation between presentation units. The tool constructs a
graph of presentation units that defines which presentation units can be
reached from other units.

3 For each presentation unit, determine the abstract interaction objects, which
define the behavior for each element in a presentation unit in an abstract
manner, for example, “select one from a list.”

4 Map abstract interaction objects into concrete interaction objects, which are
actual widgets available in a toolkit.

5 Determine the window layout, in other words, where the widgets are placed in
the window.

The first three steps build the abstract ut specification, and the last two build the

concrete interface.

As Szekely discusses, each of these steps is difficult to automate, especially steps 1
and 3, which require a deep understanding of the user’s tasks. For example, it is hard
for a tool to tell whether a set of data is better displayed as a table or as a graphical
display like a map. Consequently, designers have not accepted the tools since it is
harder to create a model and guess what the tool will generate than it is to design it
directly themselves. Some tools, such as Tadeus [164], explicitly involve the designer
in each step instead of trying to do each step automatically, as a way to address this
problem.

In Damask, we sidestep the automation problems since Damask does not require
explicit definition of a domain or task model. Instead, a designer using Damask

designs a concrete interface for one device embedded with design patterns. Damask
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uses information in the existing concrete design and the design patterns it uses to

generate an appropriate UI for the other devices.

Specification-based model-based interface development environments

Unlike automatic interface design tools, specification-based model-based interface
development environments (MB-IDEs) do not try to automatically generate a user
interface from task or domain models. Instead, designers directly create and interact
with task, domain, or presentation models, which the MB-IDE then uses to generate a
final ur. Letting designers directly interact with models enables them to more easily
specify a design, change it, retarget it, and so on.

Early specification-based MB-1DEs [8s, 165, 179, 180, 197] use modeling languages
that tend to look like traditional programming languages, which are inappropriate for
designers, who often have little programming background. Also, the languages are at
a level of abstraction that we feel is inappropriate at the early stages of design and
prototyping.

A newer generation of specification-based MB-1DEs [3, 11, 36, 37, 45, 75, 84, 92, 110,
132, 134, 147, 159, 194, 201] use XML-based languages for describing user interface
models. (Souchon and Vanderdonckt [173] have a good overview of many of these
languages.) Many of these languages were designed with targeting multiple types of
devices in mind. Designers are more likely to be comfortable with the syntax of these
languages, since they are superficially similar to HTML. However, they are still more
similar to programming than to existing early-stage design practices, and they are still
at a level of abstraction not appropriate for early-stage design and prototyping, in the

same way that most web designers do not create their designs initially in HTML.
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Damask takes a different approach. It leverages the existing work practices of
designers, who sketch rather than program, to generate cross-device uts. Damask
builds the interaction model of a design from both the designer’s sketch and the

design patterns it uses.

Modeling tools

Some MB-1DEs include a modeling tool to help a u1 designer create a model-based ut
without creating the model directly. FUsE [107] and Adept [199] have simple form
interfaces to edit models, but they have not been extensively evaluated. We also
believe that a form-based interface is not a good match for u1 designers’ existing work
practices, which involve freeform sketching of ur designs. Inference Bear [53] and
Grizzly Bear [52] use a programming-by-demonstration interface builder as a front-
end to creating a model; however, the model itself is exposed to the designer through
a special-purpose modeling language. More recent modeling tools, such as TEREsA
[132], PLANES [117], Windows Transition Notation uipa [190], and ximL Task
Simulator and DialogGraphEditor [50], allow the creation of models using a
graphical language such as ConcurTaskTrees [153] or Windows Transition Notation
[190]. Several projects [23, 117, 152] have proposed using the Unified Modeling
Language (umL) for ur modeling.

In contrast, Damask does not expose the abstract model directly to designers,
since they do not usually think about their interfaces in terms of abstract models.

Ui Pilot [158] takes a different approach to modeling. Designers using ur Pilot
create a user-task model in a simple outline mode, including the types of data and
users in the application. Then they construct a “wireframe” for each screen or web

page of the system, by dragging the appropriate tasks, user types, and data into a
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blank wireframe. They can also add links to related wireframes. Designers can also
construct wireframes without directly constructing a model, by creating data on the
fly within a wireframe. In this way it is similar to Damask, which also does not
require explicitly building a model. Ut Pilot and Damask are complementary—
currently, ut Pilot does not handle actual screen layout of user interface controls,

while in Damask, the dominant design paradigm is sketching out U1 controls within a

page.

Design critics and advisors

Design critics and advisors use information provided by models to give an analysis of

the user interface design. There are three basic types [178]:

o Property verifiers [49, 151, 154] verify that a design satisfies certain properties, such
as whether all parts of the design are reachable.

e End-user simulators [88] simulate users using the application and predict task
times learning times, and errors. Some tools, such as critique [73] and the
CogTool [83], create predictive models of a task based on a person demonstrating
the task.

e Summative evaluators [35, 166] analyze a design and give it a score based on a set
of criteria or a theory of, say, layout quality.

Generally, these tools have been hampered by the fact that it is currently difficult
to encode high-level design guidelines into a precise set of rules that a tool can check.
Damask takes a different approach, by collecting various types of actual usage data
during a “Run mode” and then using other tools, such as WebQuilt [70] and suEDE

[o1], to display that data in an “Analysis mode” for designers to evaluate. In this way,
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designers can draw upon their design experience when analyzing their designs. In

addition, the included patterns encode design guidelines and best practices.

Prototyping vs. finished interfaces

The philosophy of most model-based u1 research is that the model-based tools would
be the primary way to create the finished user interface, although many tools expect
the user interface to be modified somewhat by a designer. In contrast, Damask is
targeted towards prototyping. We do not expect the designer to use Damask to create
the final user interface, nor do we expect Damask’s generated user interfaces to be
used without modification. Since we are targeting prototyping, the generated user
interface does not need to be ideal, since in the early stages of design, the designer is
concerned more with the user’s interaction flow rather than the details of the

interface [195, 200].

Ul Tools and Languages for Multiple Devices

Many model-based tools and languages specifically address the issue of creating user
interfaces targeted at multiple devices [22, 23, 33, 36, 37, 39-41, 62, 67, 75, 92, 109, 110,
117, 119, 120, 130, 132, 134, 159, 194]. They all take the same basic approach: the
designer or developer describes a user interface using one or more abstract models,
either directly in the textual modeling language or by using a Gut tool. These models
are then rendered into a concrete user interface, either during development or at run-
time using a supporting renderer. Sometimes, the models are annotated to give hints
to the renderer about how to display the user interface for a particular device.

Using these tools, it is generally difficult to create an application where parts of

the presentation model are different from one device to the next, even if the same
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overall task or concept is in common. For example, to specify that an interface should
use a graphical map of locations on a pc but a textual list of addresses on a mobile
phone display, the designer would essentially need to create two interfaces from
scratch, and somehow link the two interfaces together if he or she cared about
keeping the abstract models consistent. There are no tools that can recognize a map
and automatically generate a list for use on another device. Damask uses patterns for
this purpose: a pattern represents a general concept where the abstract models for
each device may be quite different. So for the previous example, Damask would have
a pattern containing a map for the pc and a list for the mobile phone already linked
up, which designers could then use directly in their designs.

GADGET [48] and suppLE [55] take a different approach: they view user interface
generation as an optimization problem. GADGET is actually an optimization toolkit
for interface layout. One can use GADGET to take an existing collection of user
interface controls and generate a layout for those controls. This makes GADGET
potentially useful to Damask for creating, for example, a smartphone uI from a
desktop u1, since many of the controls would be the same, but makes it less useful for
generating voice UIs from desktop uts, where the controls may be very different.
SuppLE takes an abstract model (called a functional specification), a device model, and
a trace of UI events created by a user to generate an interface. Damask could
potentially use sUPPLE’s algorithms to generate device-specific uts, provided there is a
robust way to create a functional specification from a concrete user interface that a
designer creates for a specific device.

There have been several projects that aim to create a platform for creating
universal remote controls [69, 80, 142, 143, 155, 201]. These projects envision

appliances that export high-level descriptions of a remote control user interface to
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another device, such as a PpA or a Braille reader, which then renders that description
into a concrete ul. The ut would take the user’s input to the remote control ut and
send it back to the appliance for processing. There are two important distinctions
between the problems these projects are solving and Damask’s problem area. The
target domain of universal remote controls is narrower (remote controls for appliances
vs. web interaction), but the uis that are rendered from the abstract remote control
description must be appealing and useful immediately, without additional tweaking.
Damask, on the other hand, is targeting a broader set of uis (general web-style
interaction on pcs, mobile phones, and voice applications) but the interfaces that are
generated will most likely be modified by the ut designers before being released.

Calvary, Coutaz, and Thevenin [31] discuss a process framework for developing
plastic interfaces, which can adapt to different devices. In addition to the typical
model-based approach, in which a designer creates a series of models from top-level
abstract models to a concrete interface, the framework also covers translations
between platforms, which may happen at any model abstraction level. This
framework provides a useful way of thinking about how to develop cross-device user
interfaces, although with Damask, top-level abstract models are not directly exposed,
so the framework is not directly applicable.

Wiecha et al [198] discusses the possibility of factoring web services so that issues
such as device, navigation style, localization, and personal preferences are separated
into transforms that are then applied, one by one, to an abstract application definition.
Each transform in this chain of transforms could then be implemented as proxies or
intermediaries between content providers and consumers. This paper discusses run-

time issues, which are actually orthogonal to the early-stage design and prototyping
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issues that Damask addresses. Once a cross-device ut is designed with Damask,

Wiecha et al’s chain of transforms could be used to implement such a user interface.

Tool Support for Patterns

There has been much discussion about using design patterns in HcI [27, 182, 183, 188,
189], but few Hct tools have been created that support patterns. Paterno [153]
describes extending a task and architecture model editor to support patterns that are
made up of model fragments themselves. Paterno focuses on abstract task and
architecture patterns. A task pattern describes what steps a user performs to execute a
particular task, such as searching, independent from a particular user interface. An
architecture pattern describes how the program implements a task, such as how a
program accesses a database to perform a search. On the other hand, since designers
create concrete UT designs using Damask, the patterns in Damask also consist of
concrete Ul fragments.

In computer science, patterns have made the most impact in software engineering.
Software engineers use patterns to talk about how classes in object-oriented programs
are organized and how they communicate with each other. Patterns were first used in
this way by Beck and Cunningham [20], and this approach was popularized in a book
by Gamma, Helm, Johnson, and Vlissides [56], commonly known as the “Gang of
Four.” Consequently, software tools that support patterns have mostly targeted
object-oriented software development.

Budinsky et al [29] describes a system that generates design pattern code
automatically, using pattern templates and application-specific information provided
by the programmer. The tool also provides an online version of [56] to allow

programmers to quickly browse and access information about patterns.
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Florijn et al [47] describes a tool that allows programmers to view their programs
in three different views: pattern, design (i.e., class diagrams), and code. This tool
allows programmers to instantiate patterns from a repository, to bind existing code to
a pattern, and to check whether their code still conforms to a pattern’s constraints.

Pagel and Winter [150] describe a pattern metamodel that can describe all object-
oriented design patterns known up to when the paper was written, how to instantiate
an abstract pattern from a pattern repository into a concrete pattern used in a design,
and a tool that supports the use of patterns in software design.

Fack [118] is a system in which a developer builds an application by directly
customizing abstract design patterns, which are represented with a representation of
classes and their relationships similar to the Object-Modeling Technique (omT) [160],
a modeling language that is a predecessor of UML.

Rational Software Architect [78], Software Modeler [79], and xDE [77];
ModelMaker [127]; OmniBuilder [148]; and objectiF [126] are casE tools that allow
developers to use design patterns in developing their applications. These tools
typically let developers browse patterns, take existing designs and instantiate patterns
in them, and check the design to make sure it still fits a pattern’s specification. In
objectiF’s pattern catalog, each pattern is structured using the template structure
found in [56]. Rational Software Architect can also detect patterns and anti-patterns
in code.

Pattern-Lint [167] lets programmers determine whether a section of code
conforms to a pattern, through static analysis of the code, and a visualization of the
classes and their relationships during runtime.

These tools only address software engineering issues, not user interface issues, but

there are some aspects of these tools which address issues that any pattern-based tool
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needs to support, such as browsing and searching for patterns, and customizing
patterns for a particular application. However, customizing patterns with these tools
usually involves a form-based interface, which would fit awkwardly with Damask’s
sketch-based interface. Also, if a developer wants to use a pattern, some of these tools
force the developer to change his solution to make it fit the pattern. Damask will not
do this. One of the most important aspects of patterns is their flexibility: using the
Alexandrian definition of patterns, a developer should be able to use a pattern many
times but never the same way twice. Designers using Damask are free to greatly

modify how a pattern is used in their particular design.

Combining Models and Patterns

Other groups have proposed combining patterns and model-based approaches.
Hussey and Carrington [74] discuss designing user interfaces by starting out with an
abstract u1 specification, and then methodically applying transformation patterns to it
to create a concrete UI specification. In contrast, designers using Damask interact
with concrete UT specifications that contain ul design patterns. Paterno [153] and
Sinnig et al [169] describe extending a model editor to support patterns that are made
up of model fragments themselves. Tretteberg [184] discusses using fragments of
models to help define design patterns, which in turn could help us understand u1
models better. Damask also uses model fragments to represent patterns internally,
although unlike Tretteberg’s proposal, Damask does not expose the models directly
to the designer.

Javahery et al [82] describe a manual process of redesigning an existing u1 for
another device using design patterns. The designer identifies the patterns in the u1

and mechanically transforms each pattern into the appropriate form for the target
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device. However, they have not yet produced a tool that would allow the designer to
automatically extract patterns and replace them with device-appropriate examples, as

is done in Damask.

User Interface Transformation Tools

There has been much work on automatically transforming an existing user interface
meant for one device or modality to another. Many of these projects have focused on
transcoding finished desktop web interfaces to PDA interfaces at run-time [18, 19, 25, 30,
51, 59, 97, 108, 111]. However, automatically shrinking interfaces from large desktop
displays to such small ppa displays often results in awkward interaction. Others have
worked on converting Guis to audio interfaces mostly to benefit the blind and visually
impaired. With many of these systems [6, 54, 138] designers cannot modify the results
of the interface transformation process. Since Damask is a prototyping tool, not a
tool to adapt finished uts, designers are free to modify the generated user interface
design. Other systems [12, 72, 146] require external data to assist in translation and are
not meant to be used by user interface designers.

Ultraman [171] provides a way for designers to control the transformations, but it
assumes they are comfortable with the concept of trees, grammars, and writing code
in Java. Damask is targeting a different audience for a different part of the design
cycle: designers who have little or no experience programming, and early-stage design,
before any interface is completely specified and ready to run. One of Damask’s key
aspects is its informal interface, which allows designers to defer unimportant design
details until later in the process and focus on their tasks without having to worry

about precision. Many research systems have taken this direction in recent years,
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either by not processing the ink [187] or by processing the ink internally while

displaying the unprocessed ink [38, 61, 98, 131, 162, 163].

User Interface Design Tools

There are many tools, both from the research and commercial communities, which

are related to the design of user interfaces.

Research web and GUI design tools

Damask is closely related to siLk [99], a sketch-based user interface prototyping tool.
Using s1Lk, individual screens can be drawn, with certain sketches recognized as
interface widgets. These screens can be linked to form storyboards [100], which can
be tested in a run mode.

Damask is also closely related to DENIM [105, 141], SILK’s successor. DENIM takes
many of the ideas in siLk and extends them to the domain of web site design.
However, pENIM de-emphasizes recognition of sketched widgets, focusing instead on
the creation of whole web sites. Furthermore, instead of the separate screen and
storyboard views in sILK, all of the views in DENIM are integrated through zooming.
Also, s1LK attempts to recognize the user’s sketches and display its interpretation as
soon as possible. DENIM intentionally avoids doing much recognition in order to
support more free-form sketching. Damask’s storyboarding behavior is very similar to
that of DENIM. The main difference is that Damask supports multiple devices, while
DENIM concentrates on desktop web design.

Damask’s use of storyboarding for behaviors is based on showing what the user
interface looks like before and after a user’s action and is similar to the techniques

used in DENIM and siLk. Other design systems that use storyboarding include DEMATIS
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[14, 15], Anecdote [63] and PatchWork [187]. Similarly, Chimera [94-96] and Pursuit
[128, 129], tools for graphic editing and end-user shell programming respectively, are
based on a before-and-after comic strip metaphor. These systems infer what action
causes a transition from examples, while in Damask, pENIM and sILK, the user
interface designer states explicitly what user action causes a transition.

WebStyler [65] is a simple sketch-based tool for prototyping individual web pages.
However, Damask addresses many more aspects of web site design, including
designing the site structure and being able to interact with the sketches, as well as the

use of design patterns and support for multiple devices.

Commercial web and GUI design tools

There is a lack of early-stage, commercial prototyping tools for web interfaces or
desktop cuis. Newman and Landay’s study of web designers [140] shows that
designers use other tools to fill this gap. Macromedia Director [112] and Flash [114]
are often used to assemble storyboards, while Visio [122] is used for modeling the
high-level information architecture of a web site. However, Director and Flash are
multimedia authoring tools, and Visio is a general purpose diagramming tool. This
makes using them for such high-level web site design awkward at best, since they
were not designed for those tasks.

Axure rP [13] and iRise Studio [81] are prototyping tools for web sites that are
aimed at designers and business analysts. They allow users to draw wireframes of web
sites and create functioning prototypes without programming. Unlike Damask, they
do not have a sketch-based interface, they do not include patterns for encapsulating
reusable solutions, and they are focused on desktop web design, not cross-device u1

design.
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Currently, the most popular tools for creating web sites include Microsoft
FrontPage [121] and Macromedia Dreamweaver [113]. These tools focus on designing
page layout rather than the site architecture. Admittedly, each of them has a “site
structure view” of a web site. However, this view often constrains any edits so that the
tree structure remains intact. Furthermore, you cannot edit the site structure and the
page layout in the same view. Most importantly, these tools focus on producing high-
fidelity representations, which is inappropriate in the early stages of design, and they
focus only on desktop web design. These are all important issues that we addressed in
Damask.

Popular and influential tools for prototyping desktop cuts include Microsoft
Visual Basic [123] and Visual Studio [124], Apple HyperCard [9], Macromedia
Director [112], and the NeXT Interface Builder (now the Mac os X Interface Builder
[10]). All of these tools allow designers to visually layout their interfaces, instead of
writing code. However, these tools also focus on producing high-fidelity
representations, and if designers want to test the interaction of their designs, they still
have to write code to define all but the simplest behaviors. Because many designers do
not have strong technical backgrounds, we have designed the visual language of
Damask to be accessible to such designers, while still allowing them to specify
enough interaction to evaluate their designs.

Virtual toolkits [135] are systems that allow one to create a cut that runs on
multiple desktop platforms. Some toolkits, such as xvT [156], AppWare [144],
wxWidgets [170], Java AWT [57, 174], and swT [42], use the widgets of the underlying
platform, while others, such as Qt [185], Tk [149], Galaxy [7], Amulet [137], cTk+
[116], Java Swing [58, 175], and xUL [133], implement the widgets themselves. Unlike

Damask, these frameworks only try to bridge differences within the desktop world
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and do not support the creation of mobile phone or voice uts, and they target
developers, not designers. There are visual interface builders for these toolkits that
allow designers to lay out a u1 design (e.g., NetBeans [139] and the Eclipse Visual
Builder [43]), but they have the same drawbacks as the tools mentioned in the

previous paragraph.

7.6.3 Commercial mobile Ul design tools

Current tools for designing user interfaces for ppas and mobile phones include 1Bm
WebSphere Studio Device Developer [76], Microsoft Visual Studio with the .NET
Compact Framework [125], and AppForge Crossfire [8]. These tools allow
developers to target many mobile platforms at the same time from one code base.
However, these tools are geared mostly to developers, not user interface designers,
and assume substantial programming expertise. They also do not handle creating

desktop or voice applications from the same design.

7.6.4 Voice Ul design tools

Damask’s voice view is a simplified version of SUEDE [91, 168], a voice Ul prototyping
tool. SUEDE lets designers create a lo-fi prototype of a voice user interface, collect
usability data for the design using a Wizard-of-Oz (WOz) [86] mode, and then
analyze the data within the context of the original design. Damask currently does not
have many of sUEDE’s features, including WOz and usability data collection, but a full
version of Damask should include them.

Other voice design tools include csLu Rapid Application Developer [176, 177],
Unisys’ Natural Language Speech Assistant [186] and Nuance’s V-Builder [145].

These tools are focused more on creating and implementing finished voice user
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interfaces, allowing fine-grained control over voice recognition grammars, for
example. While they are powerful, they are not suitable for lo-fi prototyping for the
same reason Dreamweaver is not suitable for lo-fi web prototyping: the designer is
more likely to start fiddling with details instead of concentrating on the overall design.
However, one can imagine a designer exporting a Damask design into a format that
could then be imported into one of the above tools, so that the designer can add

details to create the finished design.

Summary

Most existing projects in the area of cross-device user interface design either require
designers to specify a user interface at an abstract level, which does not match the
designers’ skills or current work practices, or they retarget an existing interface to
other devices, which often results in awkward interaction. These tools are also
focused on creating finished user interfaces. In contrast, Damask uses design patterns
to help designers bridge the gap between devices. It also concentrates on early stage
design and prototyping, employing a sketch-based interface so that designers can
focus on important structural and navigational issues, instead of details that are better

left for later stages.
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8 Future Work

While we have established the usefulness of patterns in early-stage design of cross-
device user interfaces, there are still many open research issues in this area. Here we
discuss four areas for future work: patterns, annotations, layers, and other cross-device

design issues in general.

Patterns

While we have focused mostly on using patterns in the design process, there are other

aspects of design patterns that are as important.

Creating and sharing patterns

An important aspect of supporting design patterns is allowing designers to create
their own patterns and share them with a community of designers. To create a
pattern, we imagine that inside the Pattern Browser, there would be a New Pattern
button that would create an empty pattern. Fields such as name, background, and
context would be filled in simply by typing and importing images and text. To add
the Damask solution part, the designer would take parts of an existing design and
drag it into the Solution section of the pattern browser. In other words, it basically

would be instantiating a pattern in reverse (see Figure 8-1).
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FIGURE 8-1 Mockup of creating a solution for a new pattern.

For sharing patterns, a Damask patterns community web site could be set up for
designers to submit patterns, and then a shepherding process [64] would give the
pattern author a chance to refine the pattern before having it published. Or a pattern
could simply be published, and other people could rate it and comment on it, similar
to the process used at the Python Cookbook web site [115]. The pattern could be

published to a web site internal to a group or company, or to a public web site.

Showing previous uses of patterns

It would also be useful to show how a pattern has been used in previous projects. We
could do this by adding an “Example” section to a description of a pattern in the
Pattern Browser that would show an instance of the pattern within existing designs,

and would also download examples from the patterns community web site. These
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examples could then act as alternate solutions, allowing designers to “instantiate” the

example into their current design (see Figure 8-2).
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FIGURE8-2 Mockup of an Examples section in the Pattern Browser.

8.1.3 Handling large patterns
Understanding and interacting with large patterns is an issue that needs to be
addressed. Designers had a hard time understanding the scope of a large pattern such

as QUICK-FLOW CHECKOUT. Typically, a pattern will explain the various tradeoffs in
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using it in the Forces section, which Damask did not include. However, we found
that the designers in our study did not read any of the included text anyway. Also,
designers may not need all of the functionality of a pattern but may have a hard time
removing parts of it. If we expand Damask to include very large patterns such as
PERSONAL E-COMMERCE, the issue will only become worse.

The solution section of such a large pattern could be augmented by check boxes
that would turn on or off various features. For example, a full-fledged Quick-FLow
CHECKOUT pattern would include check boxes for adding or editing shipping
addresses, handling multiple destination addresses, gift giving options, and so on.
The check boxes can be on a per-device basis, so that designers can choose which
features will be available on which devices (see Figure 8-3). The labels of the check
boxes can be supplemented with a more detailed description of the forces at work in
the pattern. This mechanism could also be useful for pattern instances themselves.
Within the design itself on the main canvas, sections of a pattern instance could also
be made collapsible, or the entire pattern instance could be collapsed to one screen, to

make it easier to see the main flow of the interaction.
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Recognizing patterns

-

Designing an interface often does not begin from scratch. Designers often take

existing user interfaces, whether their own or someone else’s, as a starting point for

their design. Being able to take an existing interface, import it into Damask, and
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automatically detect patterns within the interface would greatly improve the utility of

Damask. However, there are many unsolved issues in this area, including how

patterns would be recognized, how designers would fix errors in the recognition
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process, and whether the recognition process would be accurate enough for designers

to want to use it.

Versioning of patterns

Patterns evolve over time. As technologies change, the pattern solutions bundled with
Damask may not remain the best ones. For example, Lazlo Systems has
demonstrated a checkout process using Flash that is unlike most checkout processes
for the web and is more similar to a traditional Gul interaction [ro1]. Setting aside
whether Laszlo’s system is better than current web-based systems, what would
happen if designers could take their design with an instance of the original checkout
pattern and replace it with an instance of a Laszlo-based pattern? Any changes made
to the original instance would be lost if it were simply replaced, but the changes
might not be relevant to the new instance. These issues need to be studied in greater

detail.

Scope of patterns
Since the patterns in 7he Design of Sites [188], on which the Damask patterns are
based, do not contain voice-specific solutions, we created the solutions ourselves.
However, we have almost no experience designing voice uis, and we did not have an
opportunity to refine our solutions with the help of experienced voice u1 designers.
Improving our voice-specific solutions with the help of professional voice U1 designers
would go a long way towards making Damask more suitable for voice ur design.

Also, the patterns that Damask currently includes are most suitable for desktop
web sites and not as appropriate for mobile phone or voice user interfaces. The

patterns do not take advantage of the mobility and location-awareness that mobile
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devices have [34], or that people often do different tasks with different devices, even if
it is the same high-level activity. For example, one could imagine a pattern that
involves using standard web technologies for notifications on the desktop, but using

sMs on mobile phones.

Annotations

Allowing designers to sketch annotations that are not directly part of the user
interface is an important feature that is currently unaddressed in Damask.
Annotations serve as design rationale and design history, and are valuable when
presenting the idea to other people. Damask could be extended to include an
annotation pen, which would not be interpreted by the system, as is done in siLx [99]
(see Figure 8-4). Damask could also infer which object the annotation is attached to,
so that it moves when the object does, as is done in The Designers’ Outpost [go]. A

menu item could turn annotations on or off.

Shopping Cart
b dl - -
o
N
g [ Coma) G|
b GG |
i for greater visibility
(I farw =]
Subtoest & A v

FIGURE 8-4 Mockup of annotations (in green)

It would also be useful to add annotations to pattern solutions. This would make

it easier to understand the solution, and the annotations could be merged directly into
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the main design when the pattern is instantiated. Embedding the rationale of the
pattern within the design would allow the designer to see it in context, instead of in a
separate window. However, too many annotations could also overwhelm designers;

finding the right balance is critical.

Layers

Layers provide a powerful mechanism to control which devices an object appears in,
but the current implementation is confusing. We have proposed several extensions
and alternatives to layers. One of these ideas was presented to our Damask evaluation

participants for some early feedback.

The “All” tab

Currently, each tab has two layers, All Devices and This Device, and the devices in
which an object appears depend on which layer you create the object on. Several
designers suggested eliminating the layers, and instead adding a tab next to the three
device tabs called All. An object created in the All tab would appear on all devices,
while one created in, say, the Desktop tab would appear only on the desktop.

What layout would be displayed in the All tab? One option is to simply show the
Desktop layout; to see the layout of the other devices, you would need to go to that
device’s tab. Another option is to have child tabs within the All tab for each device

(see Figure 8-5).
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FIGURE8-5 Mockup of an “All” tab in Damask.

Device-specific tools

Another proposal is to have two sets of tools. One set would be for all devices, the
other would be for one device. For example, in Section 6.9, we discussed how a
designer who wanted to remove an all-device-button from the smartphone would
have to go to Desktop view, select the button, and click Move to This Device. With
device-specific tools, the designer would stay in Smartphone view, select the device-
specific eraser, and tap on the button to erase it. Similarly, the all-device button tool
would create a button visible on all devices, while the device-specific button would
appear only on the current device. The device-specific text tool would change the text
of an object for only one device, leaving the text for the other devices alone (see

Figure 8-6).
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FIGURE8-6 Mockup of device-specific tools within the lighter-colored toolbox
in the Desktop tab.

The objects would still need to be in different colors so that the designer could
tell which objects were visible on all devices versus one device, and there would need
to be a special button to convert a device-specific object to an all-devices object. Also,

having two sets of tools may be confusing.

Trays

In the Trays design, every page would have a “tray” associated with it, which the user
could expand or collapse. When designers add a control to a page in one device type,
the control would be added to the trays of the corresponding pages in the other
device types. Designers could then go to another device type, look at the elements in
a tray, and drag them onto the page itself if they decided they want those elements in
the vt design for that device type. They could also click on the element to let Damask

auto-position it (see Figure 8-7).
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Bottom The Album page with objects added from the tray.
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Top A tray for the Album page, containing desktop objects to add.
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A variation of this idea is for elements to appear on all device types when added,
just like how the All Devices layer currently works, and then designers would drag an
element into the tray if they did 7oz want it for that device type.

Compared to our current implementation of layers, trays allow finer control over
which device type an object can appear in. In layers, an object can either be for All
Devices or This Device only. In trays, an object can be, for example, in a page for
desktop and smartphone views but not in the corresponding form for voice view.
Trays can also be used to help designers learn how a control in desktop or
smartphone views corresponds to one in voice view: as a control is dragged from the
tray into the form, the control’s corresponding voice version can be shown as a ghost
image.

One challenge with the trays idea is letting designers know how editing an object
in one device type affects the other device types. An object that is visible on more
than one device type would need to be differentiated in some way, perhaps with a
different color.

After each participant had finished the layers and patterns phase of the Damask
evaluation, we presented the trays concept. When we asked whether they preferred
layers or trays, they were evenly split.

Four designers preferred trays to layers. They thought trays would be less
confusing than layers, and it would be easier for them to keep track of which elements
were for all devices and which were for only one device. Interestingly, three out of the
four designers who preferred trays were voice designers. It is much harder to figure
out which controls in the desktop view correspond to the voice view and vice-versa,
than it is to figure out the correspondence between a desktop control and a

smartphone control. Therefore, the voice designers liked dragging a control from a
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tray to a voice form; it gave them more control. Designer 16 said, “I like [the tray] a
lot better than having [controls] go over automatically.”

Four designers preferred layers to trays; they found the trays idea a little too
unfamiliar, or that it would require them to keep track mentally of more concepts.
Designer 17 said, “It takes some getting used to the layers, but once you're used to
them, it’s clearer to see what [colors] means what and [on which devices] things are.”

The last four did not have a strong preference. Designer ¢ said that while trays
offer “more control,” the layers concept was still fine. However, she added that
improving the automatic layout algorithm, as discussed in Section 4.4.1, would be
necessary to make Damask more useful overall.

There is not a significant correlation between whether a designer preferred layers
and whether that designer currently uses a tool that has layers, such as Photoshop or

Visio.

Synchronization Between Voice and Graphical Ul Designs

The degree of synchronization between voice and desktop/smartphone controls
remains an open issue. Creating controls that exist on both the desktop and the
smartphone makes sense, since they are visually similar. But creating controls that
exist across desktop, smartphone, and voice are more problematic, since the voice
controls and their corresponding desktop/smartphone controls look very different,
and the mapping between them is not necessarily obvious. Therefore, the tight
synchronization that now exists between desktop/smartphone and voice may not be
necessary. For example, when a desktop control is created, the corresponding voice
control could be created at the same time, so that the designer has something to start

with. But any subsequent changes to one of them would not affect the other.
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Extending Damask’s Visual Language

Another issue is adding more capabilities to Damask’s visual language of pages,
components, and connections, while not detracting from its simplicity. Damask’s
visual language is very similar to bENIM’s. In previous work, we extended DENIM’s
visual language to include custom components and conditional transitions [106].
Custom components are components that designers create themselves. Conditional
transitions are transitions between pages where the endpoint of the transition
depends on the state of the components in a page, such as the state of a check box.

Extending this to multiple devices presents new challenges, especially concerning
synchronization. For example, if a transition is dependent on a certain set of
component states in desktop view, should it also be dependent on the same states in
the smartphone and voice views? If they should not, how does the designer indicate
that?

Damask’s visual language also does not handle user interface designs where
certain parts are generated from a data source. There is no way to take the text typed
into a text box, and display it in another page, or to display different data depending
on that text. One of the voice interface designers said it is one of the primary reasons
he would not use Damask in his daily tasks. Enabling more dynamic interfaces within

the existing visual language paradigm will take more research.

Summary

Damask’s approach to handling cross-device user interface design can be extended in
many ways. This ranges from more complete support for using and creating design
patterns and letting designers annotate their designs, to more sophisticated

mechanisms for handing which parts of a ut design occur on which devices.
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9 Conclusion

Here we summarize the benefits and limitations of Damask and review the

contributions of the research.

Benefits of Damask’s Approach

In current practice, designers who want to design a user interface that targets more
than one type of device have essentially two choices. They can either design one ur
for each device, or they can create one UT and use a tool to automatically generate the
uts for the other devices.

Damask allows designers to pursue a different path. Designers create a user
interface design for one device by sketching the design, using layers to control which
parts of the design appear on other devices, and instantiating design patterns.
Damask creates user interface designs for other devices, giving designers a head start
in designing for those devices. The informal interface and Run mode allow designers
to quickly test and refine their ideas. The user studies I conducted show that
designers can produce higher-quality user interfaces for multiple devices in less time
than designing each interface independently, which is the current practice. Overall,
designers especially liked the fluid interaction style and the design patterns in

Damask.
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Limitations of Damask’s Approach

There were several issues that were outside Damask’s research scope. As discussed in
Section 4.4.1, Damask’s algorithm for taking a uT in one device and automatically
laying out the u1 for the other devices is very simplistic and would need to be
improved to ensure more widespread acceptance, possibly by using a combination of
inferring which controls are grouped together and a more robust automatic layout
algorithm.

The patterns that included interactive solutions were limited to one domain, e-
commerce, and were originally designed for the desktop web. While these patterns
turned out to be useful in the cross-device domain, discovering patterns related to
issues specifically for cross-device applications, such as location-based applications or
interacting with ubiquitous computing environments, would further improve the
usefulness of Damask.

Damask’s desktop and smartphone views are focused on web-style interaction. It
is not clear whether they are appropriate for certain highly dynamic and interactive
application domains, such as 3-D visualization and games. These domains are clearly
beyond the scope of this work. Damask’s voice view is geared towards guided
prompt-and-response voice systems, as opposed to open-ended natural conversational
systems. The latter would require significant new innovations, as that problem has

not been solved even in voice-only design tools.

Contributions

Damask supports my thesis that:
A tool that uses design patterns to bridge the gap between device-

specific uis will enable designers to create cross-device uis with at
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least the same functionality as if the designer designed each device-
specific Ul separately, but in less time.
Here we discuss each of the specific contributions of the research in more detail.
o An understanding of current work practices for cross-device user interface design

As discussed in Chapter 2, we found that for designers currently doing cross-
device ut design, consistency and dealing with multiple devices were major burdens,
and that teams were usually organized so that a designer works on the same set of
teatures across devices.

o The novel application of the following techniques to cross-device user interface design:

1 Design patterns allow designers to describe their designs at a high level of
abstraction and, by capturing interaction semantics, make it easier for a design tool
to create interfaces appropriate for different devices.

Damask provides a Pattern Browser for designers to explore a collection of design
patterns and add them to their designs, as described in Section 4.5. The evaluation
results described in Sections 6.3-6.10, especially 6.8, show patterns achieved their goal.

2 Layers can provide a clean conceptual model for designers to keep track of which vr
elements are consistent across devices and which are device specific.

The Damask canvas provides layers for designers to add u1 objects. These layers
determine in which devices an object is visible, as described in Section 4.4. The
evaluation results described in Section 6.3—6.10, especially Section 6.9, show that
layers achieved their goal, albeit with some difficulty with the execution.

o A data model to represent cross-device UIs that incorporates design patterns and layers
and links corresponding elements across devices

As discussed in Section 4.6, Damask uses a single scenegraph of objects to

represent a design. Each object contains both overall information and information



9.4 - Final Remarks 208

specific to each device. The scenegraph also has pattern instance objects that point to
the objects that make up the instance.
o A user interface design tool called Damask that improves the design of cross-device UIs
by implementing the concepts above
Chapter 4 describes Damask’s user interface and how it incorporated design
patterns and layers throughout the application.
o An understanding of how cross-device user interface design is influenced by design
patterns and layers
We discuss how designers used design patterns and layers in Chapter 6. Among
other findings, we found designers using design patterns and layers for cross-device
Ut design completed their design tasks in less time than when they designed a vt for
each device separately. Compared to designs created without patterns and layers,
those created with patterns and layers were at least as good in terms of layout and
interaction flow and were more complete. Also, the designers overall found design

patterns to be generally useful.

Final Remarks

As computers become more pervasive [196], they will continue to take new shapes
and forms. Applications that take advantage of the wide variety of devices will have
an advantage over those limited to a Pc, but the challenge of designing such
applications is much higher. Design patterns and layers show great promise in
helping user interface designers tackle the challenge of cross-device user interface
design.

Damask is available for download at http://bid.berkeley.edu/damask and
http://dub.washington.edu/damask.
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APPENDIX

A Questions for Study on
Current Practices

This open-ended set of questions was used to guide the study described in Chapter 2.
1. What is your educational background and job experience?
2. Which devices have you designed for?
3. Which devices were targeted for the project you worked on?
4. Please choose the organizational structure that most closely fits your situation:
a. Desktop group (project A, project B), Mobile group (project A,
project C, project D)
b. Project A, Project B (desktop, mobile), Project C
c. Project A, Project B desktop, Project B mobile, Project C
5. Does this division make sense?
6. Pick the statement that most closely fits your situation:
a. There are desktop and mobile versions of our software product. The
desktop version is managed and designed separately from the mobile

versions. However, we do synchronize our releases.
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b.

There are desktop and mobile versions of our software product. The
desktop version is managed and designed separately from the mobile
versions, and we do not synchronize our releases.

There are desktop and mobile versions of our software product, and
we design and manage all of the versions together as one project.
There is one product that has desktop and mobile components. We

don’t think of “desktop” and “mobile” versions of the product.

7. How many Ul designers work in your company? On your cross-device

project?

8. Pick the statement that most closely fits your situation:

a.

b.

All of the designers are responsible for designing for all of the devices.
All of the designers are responsible for designing the whole system.
We don’t think in terms of different versions for each device.

Each designer concentrates on designing a version targeting only 1 or

2 devices.

9. If same project:

a.

C.

How do the designers keep the interfaces across devices
synchronized? Meetings? Tools? Web site? Simply looking at
sketches?

Did you do design first, then meet with other designers? Or also do
some initial design in the first joint meeting?

How much design takes place at meetings with other designers?

10. If different projects:
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g

Why? Is it timing? Was it because only later did the company decide
to target a program to several devices? Or do you do PC-Mobile-PC-
Mobile... as the version cycle?

Was it a different group that designed the second interface, or the
same?

If different, how much consultation was there with the group that
designed the original interface? Informally or meetings? One-time or
regular?

Were design documents for the original interface used at all? Or did
the design team only look at the final interface?

How much of the original interface was used as the basis of the final
(in interaction flow, tasks, in spirit only, almost nothing?)

In future cross-device projects, will there be more coordination (i.e.,
one team, synchronization of releases)? Should there be?

What if you could take original interface, generate a new interface
automatically, and then tweak it? How much detail would the

generated interface need?

11. What was good and bad about your design process? What’s your wish list

(both ideal and more realistic)? Auto-generated interfaces? What if the

generated interfaces are bad? How much tweaking?

12. Do you ever see patterns in your multi-device design work?

Reaction to pattern idea:

13. Does pattern idea make sense? Do you think this way now? If not, do you

think you could think this way (i.e., how much of a stretch is this)?
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14. Suppose there were still several people designing. How could a tool like this
still help? Would auto-generate still be useful? More coordination issues as
opposed to auto-generate issues? Perhaps each designer could do one, auto-
generate the other, then compare.

15. Should there be other types of explicit multi-designer support? What type?

16. Would you like to see, if you changed one interface, how the other interfaces
would change, in real-time?

17. How would you deal with the question of which changes would propagate?
For example, if you removed a whole interaction sequence in mobile because
it was not appropriate, how would the PC version know not to delete it?
Should the tool present multiple choices? If so, when?

18. How important would creating your own patterns be?
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APPENDIX

B Prototype Evaluation and
Questionnaire

B.1 HopiSketch Test Plan

B.1.1 Roles

Test administrator (]immy): reads instructions, handles transitions from one section of
test to another, handles participant questions & gets participants unstuck if necessary

Observer & Logger (Larry, Guru, Danny, or Rich): records times &5 tallies of tracked
metrics, handles note-taking

Demo Giver (Jimmy): gives a demonstration of HopiSketch

B.1.2 Introduction

Thank you very much for helping us to evaluate HopiSketch. HopiSketch is a
prototype of an application that we hope will help designers such as yourself design
multi-device web sites. The purpose of this study is to determine how useful
HopiSketch could be to designers.

Here’s what we have planned for the next 2 hours:
1. First, we will give you a short overview of HopiSketch.

2. Next, we will ask you to perform a short warm-up task to get familiar with the

system.
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3. After that, we will ask you to create a preliminary design for a web site based on a
set of requirements. You will have 60 minutes or so to sketch out some ideas for a
multi-device web site using HopiSketch.

4. Finally, after the main design task is done, we will ask you to fill out a
questionnaire to give us feedback on HopiSketch and your experience using it.
Throughout the study, feel free to ask for help if you have trouble with any of the

tasks we ask you to perform. Also, (recorder) will be taking notes as you perform your

tasks.
This consent form just says that you understand what this test is about, that you

understand we will respect your privacy wishes, and that you will allow us to publish

any results from this study.

Tasks

For each cyf the fo/lowing tasks, the participant will be given a printout cf the task
description (one at a time). All users will use a Wacom tablet attached to an IBM ThinkPad.
Task 1 should take 15 minutes and Task 2 should take 60-75 minutes.
Task 0: We open the file ‘flower.bmp” for them. Ask them to move the watering can
over the flower. Then add a bee to the drawing, then handwrite the label “Flower with
bee.”
Task 1: Walk through creating a site with the participant. Cover:
o Sitemap creation
o Sketching
o Transition specification (arrows)
o Pic menus

o Zooming

o  Gestures for cut, copy, paste, pan, move, and delete
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®  Running
®  Retargeting
o Editing retargeted design. add, delete, edit pages
Task 2: Give them the requirements for the TotalMusic.com project (in
task2_requirements.doc). Each participant has 60 to 75 minutes to create a preliminary
design for the site.
o Give user the first task description (task2_requirements.doc)

o After test, save the dnm files.

Post-test questions

Hand the participant the questionnaire.

Debriefing

Do you have any final comments about the system, this study, the questionnaire, or
anything else?

Would you like to hear about some future improvements we’re thinking about
making to HopiSketch?

Thank you for participating in our experiment. The purpose of the experiment
was to see whether designers can use a new electronic sketching tool to design multi-
device web sites. Additionally, we wished to get feedback on how designers feel a tool
like HopiSketch could fit into their current design practices. Ultimately, we wish to
know whether HopiSketch encourages the exploration of a wider variety of design
ideas and the production of higher quality user interfaces.

Our plan is to continue to use the feedback from this experiment and observation

of any problems with the HopiSketch user interface to improve the application.
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Consent Form for HopiSketch User Study

This study is being conducted as part of a research project at the IBM Watson
Research Center. This study should take about 2 hours and poses no hazards to you
other than those normally encountered working in an office environment.

All of the information that we obtain from your session will be kept confidential.
We will not use your name or identifying information in any reports of my research.

Your participation in this research is voluntary. You are free to refuse to
participate or leave at any point during the study. Whether or not you choose to
participate will have no bearing on your standing in relation to IBM or to UC
Berkeley.

If you have any questions about the research, you may call Guruduth Banavar at
(914) 784-7755, or send e- mail to banavar@us.ibm.com. You may keep the other
copy of this form for future reference.

By signing this form you agree to the following statement:

I agree to participate in the evaluation of HopiSketch. I understand that I will be
using an experimental web design application. I know that the researchers are
studying how people perform web site design and are evaluating HopiSketch, an
experimental multi-device web design application. I realize that I will be asked to
discuss some designs over 1-2 hours.

I understand that any information obtained during this study will be kept
confidential. Only members of the Group for User Interface Research or IBM will
view the video tapes in detail, and no other individuals will have access to these tapes.

I give Jimmy Lin, Guruduth Banavar, and their associates permission to present
the results of this work in written/oral form, without further permission from me.

Date & Signature
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Task 1

Go through the following steps to add the ability to make lodging reservations to the

Northern California Tourism site shown on the screen:

a) Create a new page entitled “Make Reservations.”
b) Quickly sketch the “Make Reservations” page, including spaces for the user to
indicate
a. Number of guests
b. Length of stay
c. Credit card number and expiration date
¢) Link the “Make Reservations” page to the “Pinot Grigio Inn” page. The text for
the link should be “Make a reservation.”
d) Use the “Run” feature to run through the site, showing how a user coming into
the home page would find her way through the site and make a reservation at the

Pinot Grigio Inn.

Task 2

You have been hired to design an online music store that will target two types of
devices: a PC and a mobile phone with a PDA-sized screen. Some requirements for
the service are included on the next page. Please spend 60-75 minutes creating a
preliminary design for the site.

The purpose of this exercise is to see how well HopiSketch can be used to
conduct a realistic design task. This is not intended in any way to be a test of your
ability as a designer or your ability to use this particular tool. I# is intended as an

evaluation of the tool.
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We would like you to try to create the best design you can in the time provided
using HopiSketch. Feel free to ask for assistance using HopiSketch. You can also use
paper and pencil for part of the design process.

We have given many requirements, and it is very possible that you will not be able
to “finish” your design. This is fine. By the way, since we are interested in the design
process for multiple devices, it is better to have two partial designs for two devices
than one complete design for only one device. Conversely, it is also okay if you feel
your design is done before the allotted time is up. You can stop at any time before the
time is up.

We will also remind you to think aloud while using HopiSketch so we can get an

idea of what you are thinking while using the tool.

TotalMusic.com Requirements
A new startup called TotalMusic.com is creating a web site that will let customers
buy CDs, MP3s for download, and even snippets of music for mobile phone
ringtones. TotalMusic.com will launch two versions of its site, one targeted to PC

users, and the other targeted to users of mobile phones with PDA-sized screens.

Please create a preliminary design for the online store, following as many of the

requirements below as possible:

Common Requirements
Make Search function available on every page
Allow users to sample music

Album listing should include format (CD, cassette), release date, and label
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Allow users to rate music on a scale (1-5)

Desktop-specific Requirements

List special offers on home page

Show reviews and recommendations from other customers
Allow users to create and read reviews

Allow users to access shopping cart from every page

Offer albums related to or similar to the album being browsed

Mobile-specific Requirements
Allow users to download sample of music for ringtone

Purchasing music must be via one-click

B.5 Post-Test Questionnaire

Each question is followed by the participants’ answers. Freeform answers are given in
their entirety, while numerical answers are shown in chart form and as a mean,

median, and standard deviation where appropriate.

1) Can you think of something that you did differently by using HopiSketch

compared to what you normally do?

©® Worked more with whole concept of site, not on individual pages. Would work more
on experience threads, not pages

®  Nature of cartoons was more constrained by tool: normally, cartoon purely for visual
communication. HopiSketch: also functional. Wouldn't be a problem, would just get
used to it. Functional: think in a different way about the design: usually think at
more conceptual level than functional

©® Dragging lines connecting specific buttons and links to their targets
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(6]

| began by writing text and objects freehand as opposed to using the text tool, but
I'm not sure why. | think | may have thought of it more as a sketching tool than a
design tool.

Not really. Would sketch pages, site map on paper (Haven't designed for multiple
devices at the same time before)

Testing using Run mode: good to show were you missed links. Normally would use

paper for key parts of site map, didn’t do so for testing purposes

2) Did HopiSketch help you see new ideas, or did it prevent you from exploring

ideas?

(6]

Helps you see “there is way too much stuff here for the Palm” earlier than normal.
Allows non-artist into the artist/designer’s mind (glimpse into design process) - the
key

Helped keep ideas organized: translation kept raw material from first PC design, felt
more confident throwing things away. Hard to deal with mode changes of objects
(e.g., various states of shopping cart)

It did both. It helped me experience my design, but it made editing my designs
more difficult through its gestural user interface.

This may be a function of limited exploration and/or familiarity with the tool,
including not using the “Run” feature that much. It may also be a function of
shifting my mental paradigm from a Visio-type visualization to a more “white board”
type of visualization; currently, my facility with Visio, as well as its being a building
block in a final deliverable, means that | tend to “sketch” using Visio more than | do
freehand (i.e. on paper, on a white board), so this, in addition to my lack of familiarity
with the product, may have impeded my ability to see and/or explore ideas. In
addition, the difficulty in manipulating (selecting, grouping, etc.) objects within the
tool was a barrier as it took time and effort away from actively creating something.
Normally, | would have more time to play with more ideas (because of learning
curve with DENIM, stylus)

No to both

3) What aspects of HopiSketch do you particularly /ike?
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(5]
(6]

Takes napkin sketching to a new experiential level without making it beautiful.
Focuses on idea, whether idea is valid. Selecting, linking napkin-sketch type gestures
linking, rudimentary support for widgets. Run mode

I liked the ability to zoom in and out easily.

Being able to see how a page might actually function (i.e. the prototype/“"Run”
feature”).

The Site Map view, and showing the structure of the site

Run mode, the potential of gestures

4) What aspects of HopiSketch do you particularly dis/ike?

(5]
(6]

Interdevice problem is hard—haven’t gotten there yet. Size estimates of page (5 MB
page, hard to download on Palm). Need priorities: in PC design, what parts can make
it to Palm, what cannot?

Emphasis on page/site map paradigm too heavy. Would like more “object” emphasis
The gestural user interface and the requirement to hand-draw Ul elements.

« pen (rather have mouse)

« visible groups (should be invisible)

+ should smooth out strokes

+ sketches not suitable for clients

« keystroke grouping, alignment tool, pre-made shapes, ability to customize page
sizes and set default values for lines, pages, boxes, etc

Interaction is quirky (and buggy)

Using pen for selecting, manipulating objects; bugs; interaction did not flow; not

used to zooming besides zooming in and out in place

5) What benefits do you see in using a tool that can automatically retarget a web

user interface to another device?

(1]
(2]

It's a good starting point. Good to explain to non-designers the limitations
Thoroughness. It's easier to make sure that all the work you did on one platform
gets carried over to the other platforms

| do not see a tool such as this is appropriate

Time savings
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(6]

Time savings! Great advantage. Especially it it's a matter of hundreds or thousands
of pages
Help see potential pitfalls (or opportunities), over time, | could see this product

helping designers to predict needs across devices

6) Did you use the results of the retargeting process? Were the results beneficial? If

not, why not?

It makes a good case for content deletion, but without “groupings” it's impossible to
“hone” down

They were a good starting point. | still have a philosophical problem with the notion
of PDAs and cell phones presenting subsets of desktop functionality. | believe that
these devices should serve as complements instead. So it is entirely possible that the
design for the hand-held device could contain none of the same functionality as the
desktop product. Perhaps if the exercise involved creating a set of GUIs for a variety
of different hand-held devices, then the theme and variation functionality would
make more sense.

The results were unsatisfactory

Yes (results were used). (No) the results weren’t (beneficial) as the grouping didn’t
hold. There was no continuity of function intra- or interpage.

| used them, but had to move things around quite a bit.

Not really 1) false assumptions were made about size of text/widgets causing extra

pages when they were not needed.

7) What additional features would you like to see in HopiSketch? What would it

take for it to be truly useful to you?

(1]
(2]

Content prioritization, groupings, new tools

| use sketching tools in the early stage of design, when | am trying to define
functionality, rather than layout. Creating derivative GUIs for a variety of platforms is
a later-stage activity for me. Therefore the sketching functionality would be very
useful to me, but the multi-platform functionality would be more useful to me in a

higher-fidelity tool.
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© NA

® Simplified grouping, alignment tools, prioritization of elements, ability to select
elements to retarget (as opposed to all), “fuzzy” layout logic

©  Persistent navigation or templates—would save much time

O Ability to “program” conditions that aid in retargeting process. Ability to work on

multiple targets simultaneously

8) How likely would you use a commercial-strength sketching application?
@O Very Likely
00 Somewhat Likely
O Neither Likely nor Unlikely
Somewhat Unlikely
© Very Unlikely

Assuming 1 = Very unlikely, 3 = Neither likely nor unlikely, 5 = Very likely:

Mean = 3.67
Median =4
Std dev =1.51

9) How likely would you use a commercial-strength tool that can retarget your
design to multiple devices?
Very Likely
O 0 Somewhat Likely
@O Neither Likely nor Unlikely
O Somewhat Unlikely
© Very Unlikely

Assuming 1 = Very unlikely, 3 = Neither likely nor unlikely, 5 = Very likely:
Mean = 2.83
Median =3
Stddev=1.17
10) Did you find the Run mode useful for PC? All: yes

For the PDA? @ yes | ©©: no | ®@©: didn’t use
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11) Suppose you had to design a user interface for multiple devices. How many
devices would it take before HopiSketch became useful?

00060: 2 devices
@: 2 devices of similar form factors
©: it will never be useful

12) What effect do you think incorporating HopiSketch into your process would have

on each of the following factors? (1 = negative, 7 = positive)

Ability to communicate with...

a) clients
‘ (2} (1
3] O 0 O
1 2 3 4 5 6 7

mean = 5.17, median = 5.5, std dev = 2.23

b) programming/development team members
‘ o 2]
e 6 0 6
1 2 3 4 5 6 7

mean = 4.5, median = 4.5, std dev =1.52

c) information architects

1]
© ®O 606 6 @
1 2 3 4 5 6 7

mean = 4.83, median =5, std dev=1.72

d) user interface designers

(4)
® 0 ® 6 6
1 2 3 4 5 6 7

mean = 4.67, median =5, std dev = 1.86

e) graphic designers
o o
e 6] e 2]

1 2 3 4 5 6 7

mean = 4, median =4, std dev=2.10
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f) copywriters

© 6
0O 0 0 2]
1 2 3 4 5 6 7

mean = 3.83, median = 3.5, std dev =1.72

g) design team members

‘99
1 2 3

~OQ

e (2]
5 6 7
mean = 4.17, median =4, std dev=1.72
h) internal managers
(3] (2]
(6] O 6 0
1 2 3 4 5 6

7

mean = 4, median = 4.5, std dev = 1.67

i) usability engineers/testers

(1]
© 6
4] 0 e
1 2 3 4 5 6 7

mean = 5.5, median = 6, std dev=1.22

j) users
(4]
(3) ® 0 O (5)
1 2 3 4 5 6 7

mean =4, median =4, std dev=2

k) Ability to conduct usability tests
o

e ® 6 06

1 2 3 4 5 6

7
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O did not answer

mean = 4.6, median = 5, std dev = 1.67

1) Overall expressiveness

o

© 0o

0 6
1 2 3 4 5 6 7

O did not answer

mean = 4.8, median =4, std dev=1.10

m) Overall efficiency

| oo
1 2 3

“nee
SN

4

O did not answer

mean = 4.2, median =5, std dev = 1.64

13) What tools would you use in your normal work practice? (free text entry)

0800 Adobe Photoshop

0600 Adobe Illustrator

® Macromedia Fireworks
© 00O Microsoft Visio

© Macromedia Flash

®0O Macromedia Dreamweaver

00O Microsoft PowerPoint
000 Microsoft Word

O Microsoft Excel

O Text editor

248

14) Which of the following activities do you engage in as part of your current design

responsibilities?
08O 0O0 Information architecture
0860000 Navigation design
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080000 User interface design

00O 0O Interaction design
000 Graphic design

00O 0O0 Usability testing

00O 0060 Usability evaluation (e.g. Heuristic Evaluation,
Cognitive Walkthroughs)
000O00 Project management

00O Web site programming/development
00O 00 Development of interactive prototypes
0000 Copywriting
O Other
15) Which of the following best describes your primary responsibility with respect to
design?
© 0 Information architecture
Navigation design
060 User interface design
MO Interaction design
Graphic design
O Usability testing
© Usability evaluation (e.g. Heuristic Evaluation, Cognitive Walkthroughs)
Project management
Web site programming/development
Development of interactive prototypes
Copywriting
Other
16) What percentage of your current workload is made up of PC-based web site
design projects?
O 0-25%
06 26-50%
® 51-75%
00 76-100%
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17) What percentage of your current workload is made up of mobile device design
projects?
86000 0-25%
0 26-50%
O 51-75%
76-100%
18) What percentage of your current workload is made up of design projects which
target multiple types of devices (e.g., PDA and cell phone)?
860000 0-25%
0 26-50%
51-75%
76-100%
19) What other types of design projects are part of your current workload?
0@®O0 User interface design for non-web desktop PC
productivity software
000 User interface design for non-web PDA software
Game design for a PC or game console
Game design for a PDA or cell phone
000 Other multimedia design for a PC
0080 Other multimedia design for a PDA or cell phone
@ Design for voice-based applications
0©0 Print design
© Industrial design
Other type of design
20) How long have you been involved in web site design?
Less than one year
O 1-2 years
2-3 years
@0 3-5 years
0©0 More than 5 years
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21) How long have you been involved in design for mobile devices?
Less than one year
00 1-2 years
©0 2-3 years
00 3-5 years
More than 5 years
22) How long have you been involved in any kind of design (including user interface,
print, multimedia, etc.)?
Less than one year
1-2 years
2-3 years
© 3-5 years
® 5-10 years
0O©006 More than 10 years
23) Other than interaction design, which of the following best describes your
background?
00 Graphic design
Industrial design
Other design
©0 Programming/Computer Science
Other engineering
© Business
® Liberal arts
O Media (TV, photography)
24) Including ongoing projects, how many web sites for the PC have you helped
design?
e' 1-5
0 6-10
® 11-20
00 20-50
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© More than 50
'But big ones, more than 10,000 pages
25) Including ongoing projects, how many Uls for mobile devices have you helped
design?
80060 1-5
© 6-10
11-20
20-50
© More than 50
26) Including ongoing projects, how many UlIs have you helped design for more
than one device for the same project?
06 0
800 1-5
6-10
11-20
0 20-50
More than 50
27) What is the highest level of education that you have completed?
Some High School
High School Diploma
Some College
008O0 College Degree
® Some Graduate School
© Graduate or Professional Degree
28) Which of the following degrees/higher education experiences do you have?
(Please write the field of study after the degree.)
O BFa, illustration
® BA, fiction writing
© s, engineering—human interface design

O B4, history
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©® s, human-computer interaction
® BFa, graphic design; some grad school, interactive communications;

other degree, graphic design
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APPENDIX

C Damask Evaluation Materials

C.1 Consent Forms

C.1.1 Consent form for desktop/smartphone participants

My name is James Lin. I am a graduate student in Computer Science at uc
Berkeley. I would like to invite you to take part in my research. It consists of possibly
taking a short quiz, using a computer program to design a user interface that runs on
two types of devices, and a questionnaire. The user interface design task will be
videotaped with your agreement. The purpose of the study is to learn more about this
design process.

If you agree to take part in my research, I will conduct a study with you at the
time and location of your choice. There will be two sessions. For each session, I ask
that you schedule 3 hours for this study, though it is possible that you will finish early.
The study will consist of a task to design a user interface for two types of devices, and
a written questionnaire. I would like to emphasize that this experiment should be
approached as a fun activity and a contributing effort. It is okay if you do not
complete the task. I may ask to contact you by telephone or e-mail if there are any
tollow-up questions I have after our interviews.

I may want to use some of the information and videotape in public presentations

of the research. There is a Video Records Release Consent Form attached that
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outlines several possible uses for the tapes and asks for specific consent to use these
items in each way. If you agree to allow these items to be used after this research
study is over, please read, initial, and sign that form as well. I will not use the tapes or
other identifiable information about you in any future presentation without your
consent.

If you agree to participate, you will receive a $250 gift certificate from
Amazon.com after the second session to thank you for your participation.

There are no known risks to you from taking part in this research, and no
foreseeable direct benefit to you either. However, your participation will contribute to
my efforts to improve the state of the art in user interface design.

The design that you will create will be kept on my secured computer, and the
videotapes will be stored in a secure location in my office. We will not use any
identifying information in any reports of my research. After this research is
completed, I may save this data for use in future research by others or myself.

Your participation in this research is voluntary. You are free to refuse to take part.
You may refuse to answer any questions and may stop taking part in the study at any
time. Whether or not you participate in this research will have no bearing on your job
or your relationship with uc Berkeley. If you decide to stop in the middle of the
session for any reason, you will still receive the $250 gift certificate as a sign of our
appreciation for your effort.

If you have any questions about the research, you may contact me, James Lin, at
(510) 643-7354 or jimlin@cs.berkeley.edu. If you agree to take part in the research,
please sign the form below. Please keep the other copy of this agreement for your

future reference.
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If you have any question regarding your treatment or rights as a participant in this
research project, please contact uc Berkeley’s Committee for the Protection of

Human Subjects at (510) 642-7461 or subjects@uclink.berkeley.edu.

I have read this consent form and I agree to take part in this research.

Name (please print) Signature Date

Consent form for desktop/voice participants

My name is James Lin. I am a graduate student in Computer Science at uc
Berkeley. I would like to invite you to take part in my research. It consists of possibly
taking a short quiz, using a computer program to design a user interface that runs on
two types of devices, and a questionnaire. The user interface design task will be
videotaped with your agreement. The purpose of the study is to learn more about this
design process.

If you agree to take part in my research, I will conduct a study with you at the
time and location of your choice. There will be three sessions. For each session, I ask
that you schedule 3 hours for this study, though it is possible that you will finish early.
The study will consist of a task to design a user interface for two types of devices, and
a written questionnaire. I would like to emphasize that this experiment should be
approached as a fun activity and a contributing effort. It is okay if you do not
complete the task. I may ask to contact you by telephone or e-mail if there are any

follow-up questions I have after our interviews.
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I may want to use some of the information and videotape in public presentations
of the research. There is a Video Records Release Consent Form attached that
outlines several possible uses for the tapes and asks for specific consent to use these
items in each way. If you agree to allow these items to be used after this research
study is over, please read, initial, and sign that form as well. I will not use the tapes or
other identifiable information about you in any future presentation without your
consent.

If you agree to participate, you will receive a $375 gift certificate from
Amazon.com after the second session to thank you for your participation.

There are no known risks to you from taking part in this research, and no
foreseeable direct benefit to you either. However, your participation will contribute to
my efforts to improve the state of the art in user interface design.

The design that you will create will be kept on my secured computer, and the
videotapes will be stored in a secure location in my office. We will not use any
identifying information in any reports of my research. After this research is
completed, I may save this data for use in future research by others or myself.

Your participation in this research is voluntary. You are free to refuse to take part.
You may refuse to answer any questions and may stop taking part in the study at any
time. Whether or not you participate in this research will have no bearing on your job
or your relationship with uc Berkeley. If you decide to stop in the middle of the
session for any reason, you will still receive the $375 gift certificate as a sign of our
appreciation for your effort.

If you have any questions about the research, you may contact me, James Lin, at

(408) 927-2687 or jimlin@cs.berkeley.edu. If you agree to take part in the research,
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please sign the form below. Please keep the other copy of this agreement for your
future reference.

If you have any question regarding your treatment or rights as a participant in this
research project, please contact uc Berkeley’s Committee for the Protection of

Human Subjects at (510) 642-7461 or subjects@uclink.berkeley.edu.

I have read this consent form and I agree to take part in this research.

Name (please print) Signature Date

Video records release consent form

As part of this project we have made a video recording of you while you
participated in the research. Although we will only visually record the computer
screen, your voice will also be recorded, which might allow someone to identify you.
We would like you to indicate below what uses of these records you are willing to
consent to, by initialing in the appropriate blanks. This is completely up to you. We
will only use the records in ways that you agree to. In any case, your name will not be
associated with these records.

If you have any question regarding your treatment or rights as a participant in this
research project, please contact uc Berkeley’s Committee for the Protection of

Human Subjects at (510) 642-7461 or subjects@uclink.berkeley.edu.

1. The record can be studied by the research team for use in the research project.
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2. The records can be shown to subjects in other experiments.

3. The record can be used for scientific publications.

4. The record can be shown at meetings of researchers interested in human-

computer interaction.

5. The record can be shown in classrooms to students.

6. The record can be shown in public presentations to nonscientific groups.

I have read the above description and give my consent for the use of the records

as indicated above.

Name (please print) Signature Date

Oral Instructions

Thank you very much for helping us with our evaluation. Today we are exploring

how designers create user interfaces that are targeted to many different types of
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devices, in our case, the web and mobile phones, by using a tool called Damask.

Here’s what we have planned for the next 3 hours:

1. First, we will give you a short overview and demo of Damask.

2. Next, we will ask you to perform a couple of short warm-up tasks to get familiar
with the Tablet PC and with Damask.

3. After that, we will ask you to create a preliminary design for an application based
on a set of requirements. You will have 2 hours or so to sketch out some ideas for
the application using Damask.

4. Finally, after the main design task is done, we will ask you to fill out a
questionnaire to give us feedback on Damask and your experience using it.
(Disclaimer)

We would like to stress that we are testing the system, not you. We are looking
for places where the system may be difficult to use. If you have trouble with some of
the tasks we ask you to perform, it is the system’s fault, not yours. Do not feel bad—
trouble spots are exactly what we’re looking for. And please remember that this is
totally voluntary. Although I don’t know any reason why this should happen, if you
become uncomfortable or find this objectionable in any way, feel free to quit at any
time.

This consent form just says that you understand what this test is about, you allow
us to videotape the test, that you understand we will respect your privacy wishes, and

that you will allow us to publish any results from this study.

C.3 Damask Tutorial

Give a 10-minute demonstration of Damask, showing

o Sitemap creation
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o Sketching

o Change content type

e Pages

e Page fold

e Page regions

o Title bar and moving pages

o Transition specification (arrows)
o Thumbnail view

e Panning and zooming

o Tools and controls

®  Resizing text

o Cut, copy, paste, delete elements and pages
o Templates

° Running

C.4 Introductory Session for All Participants

C.5

C.5.1

We open the file ‘flower.bmp” for them. Ask them to move the watering can over the flower.

Then add a bee to the drawing, then handwrite the label “Flower with bee.”
Introductory Session for Desktop/Voice Participants

Task 1

Go through the following steps to add the ability to make lodging reservations to the

Northern California Tourism site shown on the screen:

a) Create a new page entitled “Make a Reservation.”

b) Quickly sketch the “Make a Reservation” page, including spaces for the user to
indicate

a. Number of guests
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b. Length of stay
c. Credit card number and expiration date

¢) Create alink on the “Pinot Grigio Inn” page called “Make a reservation”, and link
it to the new “Make a Reservation” page.

d) Use the “Run” feature to run through the site, showing how a user coming into
the home page would find her way through the site and make a reservation at the
Pinot Grigio Inn.

Do the analogous steps for the Voice version. For part b, put all of the prompts

and responses in one form.

Task 2

You have been hired to design an online bank that can be accessed through the web
and over the phone using a prompt-and-response voice interface. Some requirements
for the service are included on the next page.

The purpose of this exercise is to see how well Damask can be used to conduct a
realistic design task. This is not intended in any way to be a test of your ability as a
designer or your ability to use this particular tool. I is intended as an evaluation of the
tool.

We would like you to try to create the best design you can using Damask. Feel
free to ask for assistance using Damask. You can also use paper and pencil for part of
the design process.

We will also remind you to think aloud while using Damask so we can get an idea

of what you are thinking while using the tool.
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Bank88.com Requirements

A bank called Bank88 is creating a web site that will let customers access their
accounts. Bank88 will launch two versions of its site, one targeted to pc users, and the
other targeted to speech.

Please create a preliminary design for the online bank, implementing the
requirements below. It’s more important that you implement something for every
requirement than to implement a few requirements in a detailed manner.

Common Requirements
o Assume the user has a checking and savings account. For each account, the user
should be able to view

o balance

O recent activity

» checks and withdrawals

* deposits and credits

* interest earned
o Transfer funds from one account to another
o Reorder checks
o Pay bills by phone/web

o For each payee, enter amount due, account to pay from, and date to be posted

o For the purposes of this exercise, we will ignore adding payees
Desktop-specific Requirements
o Users sign in with a username and password that they previously set up.
Mobile-specific Requirements

o Users sign in with their account number and a pIN that they previously set up.
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No Patterns or Layers Condition
Desktop/smartphone participants

Task 1
(This task was skipped if the participant had already done the patterns and layers condition.
This is the same as section C.5.1 except for the last sentence.)
Go through the following steps to add the ability to make lodging reservations to the
Northern California Tourism site shown on the screen:
a) Create a new page entitled “Make a Reservation.”
b) Quickly sketch the “Make a Reservation” page, including spaces for the user to
indicate
a. Number of guests
b. Length of stay
c. Credit card number and expiration date
¢) Create alink on the “Pinot Grigio Inn” page called “Make a reservation”, and link
it to the new “Make a Reservation” page.
d) Use the “Run” feature to run through the site, showing how a user coming into
the home page would find her way through the site and make a reservation at the
Pinot Grigio Inn.

Be sure to do these steps for both Desktop and Mobile Phone versions

Task 2
You have been hired to design an online music store that will target two types of
devices: a pc and a smartphone (a mobile phone with a screen size of about 180x215).

Some requirements for the service are included on the next page.
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The purpose of this exercise is to see how well Damask can be used to conduct a
realistic design task. This is not intended in any way to be a test of your ability as a
designer or your ability to use this particular tool. I is intended as an evaluation of the
tool.

We would like you to try to create the best design you can using Damask. Feel
free to ask for assistance using Damask. You can also use paper and pencil for part of
the design process.

We will also remind you to think aloud while using Damask so we can get an idea
of what you are thinking while using the tool.

TotalMusic.com Requirements

A new startup called TotalMusic.com is creating a web site that will let customers
buy cps and snippets of music for cell phone ringtones. TotalMusic.com will launch
two versions of its site, one targeted to Pc users, and the other targeted to users of
smartphones. Both sites will be in HTML.

Please create a preliminary design for the online store, implementing the
requirements below. It’s more important that you implement something for every
requirement than to implement a few requirements in a detailed manner.

Common Requirements

o Make Search function available on every page.

o The home page should include a list of genres. Implement a page for one
genre of music linked off the home page. The genre page should contain
“featured albums” in this genre.

o On a product page:

o Allow users to listen to a sample of each song in the album

o Album listing should include
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= format (cD, cassette)
* release date
* record label
o Have shopping cart and checkout functionality. Besides the usual
requirements, be sure to include the following:
o Allow users to choose from multiple shipping addresses.
o Provide a way for users to choose a shipping method and a payment
method
o Provide a thank-you page with an order summary
o Assume users are already logged into their account.
Desktop-specific Requirements
o When choosing from multiple addresses, users should be able to choose an
address they stored before, or type in a new address.
o  When choosing a payment method, users should be able to choose a credit
card they stored before, or type in a new card and billing address.
o Allow users to access shopping cart from every page.
o Offer albums related to or similar to the album being browsed.
o Desktop users cannot buy ringtones.
Mobile-specific Requirements
o When choosing from multiple addresses, users should be able to choose an
address they stored before, or have it shipped to their cell phone billing
address.
o When choosing a payment method, users should be able to choose a credit

card they stored before, or have their order billed to their cell phone bill.
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o For each song in an album, allow users to listen to sample of the song for a
ringtone.

o Allow users to download a ringtone directly to the phone.

C.6.2 Desktop/voice participants

(This is largely the same as Task 2 for desktop/smartphone participants.)

You have been hired to design an online music store that will target two types of
platforms: the web and voice. Some requirements for the service are included on the
next page.

The purpose of this exercise is to see how well Damask can be used to conduct a
realistic design task. This is not intended in any way to be a test of your ability as a
designer or your ability to use this particular tool. I is intended as an evaluation of the
tool.

We would like you to try to create the best design you can using Damask. Feel
free to ask for assistance using Damask. You can also use paper and pencil for part of
the design process.

We will also remind you to think aloud while using Damask so we can get an idea

of what you are thinking while using the tool.

TotalMusic.com Requirements
A new startup called TotalMusic.com is creating a web site that will let customers
buy cps. TotalMusic.com will launch two versions of its site, a web version and a
voice version.

Please create a preliminary design for the online store, implementing the
requirements below. It's more important that you implement something for every

requirement than to implement a few requirements in a detailed manner.
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Common Requirements

o

The home page should include a list of genres. Implement a page for one
genre of music linked off the home page. The genre page should contain
“featured music” in this genre.
For each product:
o Allow users to listen to a sample of each song in the album
o Album listing should include

= format (cD, cassette)

* release date

* record label

o Include shopping cart and checkout functionality.

Desktop-specific Requirements

O

o

Make Search function available on every page.

Allow users to access shopping cart from every page.

Offer albums related to or similar to the album being browsed.

You can assume that the user already has a user name and password, and has

already stored shipping addresses and credit card info before.

For checkout, be sure to include the following:

o Allow users to choose from several shipping addresses stored before, or
enter a new address.

o Provide a way for users to choose a shipping method and a payment
method

o Provide a thank-you page with an order summary

o  When choosing a payment method, users should be able to choose a

credit card they stored before, or enter a new card and billing address.



ApPENDIX C - Damask Evaluation Materials 270

Voice-specific Requirements
o From the home page, the user should be able to say a genre, which will go to
a genre page, or say the title of an album, which will go to a product page.
o You can assume that the user already has an account number and PIN, and has

already stored shipping addresses and credit card info before.

C.6.3 Questionnaire A

1. Can you think of something that you did differently by using Damask compared

to what you normally do?

®@ Normally | don’t do wireframes and sitemaps simultaneously, but | like this
better.

® Having the templating tool allow you to link back to other documents is a nice
feature.

® I might have filled in slightly less detail than | would using pencil and paper or
even HTML, due to the difficulty of using the handwriting recognition or pencil
tools. | would ordinarily be able to scribble down simple labels much faster and
would use more of them.

@ I normally start with site maps. In this case, | just winged it with roughly hand
drawn ones. After that it was all pretty much the same.

| used less detail, because it was hard to enter text.

@ Couldn’t copy and paste repeating individual elements from page to page.

@ | liked being able to copy/paste elements between pages quite a bit. |
sometimes do 1 paper/pencil sketch of the standard Ul components for a
design and then run it through the copy machine to get a standard Ul.
Copy/paste does that for me in a more flexible way, which | liked a lot.

@) | generally do most of my site architecture and layout on paper; with Damask, |
did a lot of the same “sketching” tasks in the application. | also did a lot more

conceptualization on page layout in the application than | would normally do.
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El

)

@

Being able to hear the TTS version of the app so quickly after put it down on
“paper” was really great. | think it makes a huge difference in the design process
to be able to hear what you have written for a purely audio medium. | critiqued
my own work in a different way because of being able to listen to the call flow
so early on in the design process.

| did less - because the interface can only do so much.

Yes, | wrote mock prompts and designed the flow in the same step. Normally,
the first concrete design step (after req gathering and user profiling, etc.) is to
design a workflow / callflow. Here, | was creating a rough sketch at the same
time as the flow.

As soon as | had a callflow, | was able to run it.

2. Did Damask help you see new ideas, or did it prevent you from exploring ideas?

@

It sped up the process of looking at alternate designs. For example, the
checkout process functions were easier to flesh out and understand their
behavior by using damask.

It helped me get things down, but | could only refer to things that | could
implement immediately. | make use of notes or comments often in apps | use to
keep track of ToDos within my list of tasks.

| probably didn't explore as much as | might have ordinarily. However, this is
probably due to the time limit as much as the tool.

because | was getting up to speed with using a new application, it hindered me
from exploring new ideas and was a bit more focused on just using Damask to
do the basics that | needed to get the flow through.

see above (question 1).

| spent a lot of time struggling with basic functions like entering text, and
Damask didn’t do any cleanup; in fact it jumbled up elements that | transferred
from desktop to cellphone mode. | would have found an app like Visio easier to
use.

Damask seemed to help me work at more of a middle level of “fidelity” where |

was working at a more detailed level than a simple flow chart, so | was able to
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think a little about how certain features might actually work. | might be able to
find certain issues with my design if | actually have to think a little about how
features would work, rather than just representing a page as a box.

It definitely helped with new ideas, as it allowed me views of my design that |
can’t normally get as quickly using conventional design tools. | would definitely
be able to explore additional ideas and design approaches if | were a regular
user of the application; | would expect to utilize the design patterns a great deal,
as well as to develop “my own” design patterns.

In combination with my answer from #1, | think it helped me see new ideas. |
liked being able to actually draw graphics on the desktop mode-- wire frames
don’t allow for that type of expression very easily.

Both. There are new ideas around the parallels between the two interfaces, but
there are also certain limitations when you start with one interface and map
that to the other.

I'd say the patterns actually make it easier to see new ideas as opposed to
hinder. They are a good reminder of what kinds of things are needed to
implement a certain aspect.

Difficult to say, but I'd say both. My answer really hasn’t changed since
yesterday. (See Participant 16’s answer to Question 2 in Questionnaire B, section.)
For voice, | would say neither--I don't think it helped me see new ideas or kept
me from exploring ideas. But for web, | don't have any kind of equivalent tool,
so | felt it helped me see new ideas because now | could lay everything out

quickly and link things together easily.

3. What aspects of Damask do you particularly like?

@

O]

Sketching non-standard ui widgets (tables, copy blocks) without spending time
drawing lines and getting the right # of characters.

| like the zoomability, templating, the playback, use of text and lines (greeking).
The ability to quickly templatize site elements and the “runtime” mode for
simulating user experience are easily my favorite aspects. Because of the latter

especially, this would be more valuable to me in early user testing than in the
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initial brainstorming/design process. | imagine it would be good for rapid

prototyping in a user test situation.

Q

| liked the showing the flow through linking on Damask
| did like the trace function for finding bugs, but wish there could be an

automated tree-traverse.

©

The patterns and layers in the other version.

© | felt like | could pretty quickly create both a flow chart and a usable prototype...
| like that a lot. | can turn out a pencil/paper flow chart pretty quickly, but
getting to a prototype would require all kinds of HTML, or lots of shuffling of
papers (for a paper prototype). The application without layers felt easier to use,
less to worry about and keep track of.

© I liked the sketching functionality, the device-specific layering and templates,
and the ability to quickly generate a top-down view of the site and then zoom
in on the details of each page.

(E] | like being able to hear the call flow so quickly after putting down the ideas.
That would be really useful. | also like the idea of how ‘sketchy’ the windows
seem-- it really allows for informal brainstorming to be formalized a bit-- and
easily shared.

©® 1) the ability to create a parallel interface automatically.

2) the ability to quickly set up a prototype web site

3) the templates and patterns

| like #2. Of course, having the templates and patterns are helpful towards being
able to quickly set up the prototype.

@) | like being able to prototype quickly and not feeling constrained to make

something beautiful on the first cut. My advice: NEVER add color options, that's

the first step towards shifting the focus from design concepts to art. But maybe

I'm just bitter because my colleagues are better artists. ;)

@ It's very quick to add new pages and to link items together, or change links.

4. What aspects of Damask do you particularly dislike?

@ Not having keyboard shortcuts to zoom, scroll, and center.
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® © ® Q

Latency, a bit of wonkiness between the Java interface and the Windows tablet
ul

The most frustrating part was trying to move about the workspace. Many tasks
involved this laborious traversal of space, from copying and pasting elements
between pages to linking distant pages to objects on the current page.

no alignment; would like to see better templating/copying capabilities.

The platform (tablet PC) was hard to deal with.

See answer 2.

Speed is an issue, of course. | think using screen real estate is also extremely
important - It's a little hard to link pages if you can’t see both pages on the
screen, for instance. Generally | thought the application conformed to Ul
standards established in some other applications | use as a designer (like
photoshop), but certain features could probably be moved more in the
direction of how other applications do them. An example would be zooming (ie
photoshop)

| found the performance to be the most hindering aspect of the application; it
also could use some refinement in terms of shortcut keys, retaining focus
between tabbed views, and the like. But, | had no major “dislikes” of the
application.

| had a slight annoyance with having to switch modes -- for example, using the
selector button vs. the pencil vs. etc. | would have preferred that the tool were a
little bit more robust and know that if | draw in a ‘response’ bubble, the next
thing | would likely want to do is type in the response options. Also, | would
have liked a drag and drop feature on the desktop.

1) automatic interface creation introduces several non-ideal defaults in the
other device

2) voice interface in particular was quite limiting

3) lack of ability to map to even a fake backend

4) the use of patterns is useful but it is not intuitive how these may play with

each other or with the templates
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5) the reminders for how a change made in one device will also impact the
other device should be displayed more often.

#4 and #1 were probably the worst offenders here, in my opinion.

Today word wrap and view were big issues, especially in the voice workspace.
Damask partially defeats what | think is one of its greatest strengths by making
it difficult for the user to view the prompts s/he’s writing and their responses. It
would help to have the prompts wrap better and place the responses
(‘grammars’) closer to the prompt that provoked them. It would also be nice to
have different views - sometimes | just want to see flow between forms,
especially when there are a lot of them, and sometimes | just want to read my
prompts. It would be nice if | could switch between them.

Sometimes | would forget what mode | was in and not be able to type or drag
when | thought | would be able to. Also sometimes | had difficult maneuvering

(e.g. scrolling around)

5. What additional features would you like to see in Damask? What would it take

for it to be truly useful to you?

@

Annotations for individual widgets or pages. Pixel size information for the
mobile screens.

notations, additional screen resolutions, a delete selected toolbar icon, history
of previous files, less obtrusive navigation pane, export to some other type of
document type like TIFF or exporting to a type of document like Activity
Diagrams

I'd like to see a quick index of pages | can jump to or link items to. I'd like to be
able to create not only page templates but common-element templates so that
| could quickly store a library of components to add to pages on a less “regular”
basis (I see how the template system could allow this, but it didn't initially occur
to me to use it that way). I'd like a few simple graphics tools, so | could add color

and quick shapes.
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)

It's truly useful to me now, because of the runtime mode alone. But for it to be
comfortable, the navigation issues would have to be fixed (easy jumping
between page mode and sitemap mode, quick paging across the workspace).
does it come out on the Mac? ability to type rather than using pen. Also ability
to selectively copy elements from desktop mode to smartphone mode

Large screen output (even if input is on a touch screen or tablet). Automated
tree-traverse (go down all the branches).

Patterns and layers. Also easier text entry, i.e., a bigger screen and a setup that
lets you use the tablet only when you want.

Conditional linking would be very useful (if user selects A, button goes to 1, if
selects B, button goes to 2). Better zooming, better sketching with the pen tool
(faster), etc.

| would like the ability to also link up images/graphics with the pages and to

create/access basic page templates (in addition to the design pattern library).

The application as is is already useful to me; however, the performance issues
and handwriting sensitivity would need to be refined for me to incorporate it
into daily use.

I would like the ability to record the prompts using the tool. and a click-
through-play feature with those recorded prompts.

speed of prototype development

| just listed a few in (4) and will expand on my last point: it would be nice to be
able to view the design at a high level as a flowchart connecting all the nodes to
each other, and at an individual page/form level. This is partially accomplished
by zoom, but could be cleaner. It would also be nice to see the promptsina

sample dialog format of some kind, something like:

System: Would you like a stock quote or driving information.
Caller: Driving information

System: Okay, driving information. First, let me get your location. Say a city and
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state, or say or enter your zip code.

This would be a nice way to list them for quick reading, especially since the
prompts and responses are just samples anyway, and not any attempt at a full
spec.

The ability to use dynamic info, e.g. when caller gives some info, confirm with
that actual info. For voice, I'd need real error/help handling, more complex

grammars (maybe the ability to point to an external grammar file).

6. How likely would you use a commercial-strength version of Damask?

(1 = very unlikely, 7 = very likely)

©

@

1

~E QOO

® W
© @
5 6

N IPES)

@
2 3

mean = 4.83, median =5, std dev=1.75

7. What for? (or if not, why not?)

@

For early brainstorming of site structure and page templates, but eventually
would want it to export into a program that cleans up presentation (visio or
illustrator).

Rapid prototyping for usability tests, maybe for use for creating graphics for use
in storyboard docs

I'd use it for quick sketches to present to project teams and for rapid
prototyping for user testing.

interaction design work... happy with the run mode; not too happy with how
the pages look; pages still need to be cleaned up as far as writing with pencil
and alignment

would depend on how much it cost, and what other development tools | was
using (if it could take in html files it would be much more useful - for site
redesign).

See answer 2.
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5]

flowcharts, proofs of concept, prototypes, testing
@) | would use it regularly (daily, or multiple times a week) for professional design

and conceptualization.

E) Sample call creation at work. Potentially some kind of wizard of Oz tool. Also, it
would be very useful for brainstorming with a tangible end result (well, as
tangible as waveforms could be! ;o) ).

@  Mostly for prototyping - not for real development

@  Rapid prototyping.

@ We already have a more powerful tool (V-Builder) in-house.

8. Did you find the Run mode useful for...
Desktop?
all participants: Yes
no participants: No
Smartphone
@EO®E®®wWW: Yes
®: No
Voice?
W W: Yes

no participants: No

9. How easy was it to accomplish the task? (1 = not easy, 7 = very easy)

@)

S ISESEONO)

@ ®
©® @ G © ©
1 2 3 4 6 7
mean = 4.75, median =5, std dev=1.48

10. How easy was it to maintain appropriate consistency between both devices? (1 =

not easy, 7 = very easy)



APPENDIX C * Damask Evaluation Materials

~OO®
SHSEDEIEONO)

@
1

SRS

®)
3 6 7

mean = 4, median = 4.5, std dev=1.

11. How easy was it to transfer relevant parts of the design from one device to

another? (1 = not easy, 7 = very easy)

©
1

NI ©®
S BEEERBES,

©
@ @)
3 5 6 7
mean = 3.67, median =4, std dev = 1.67
12. What is your age?
under 20
@WOEWLWWBW 21-30
@EWWB® 31-40
© 41-50
51 or above
13. How many years of design experience do you have?
Less than 1 year
1-2 years
@ 3-4 years
@WOOOEO®OWWBWW At least 5 years

14. How many years of web design experience do you have?

I have never designed for the web

279
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@@ @ Less than 1 year
1-2 years
3-4 years
@OED®®WW Atleast 5 years
15. (asked desktop/smartphone participants) How many years of mobile phone or ppA
Ul design experience do you have?
@ I have never designed a u1 for mobile phones or PDAs
@@ ®WQ Less than 1 year
®® 1-2 years
3-4 years
At least 5 years
(asked desktop/voice participants) How many years of voice UT design experience do
you have?
I have never designed a vt for voice
Less than 1 year
1-2 years
@ 3-4 years
@@ At least 5 years
16. (asked desktop/smartphone participants) If you have designed mobile apps, please

give a brief summary of the types of apps you've designed:
@ A sales rep contact organizer, and a shopping comparison tool.
®  Apps that are mostly used for PDAs: data entry forms, command forms for

operators of hardware

®

Web browsing for PDA and WAP (AvantGo Mobile Internet)

Q

photo app, messenger apps, wap mode

ATM machine. CSS-based website.
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©

®)

(N/A)

| worked on some apps for data collection on the Apple Newton in 1998-1999.
They were oriented towards farmers (believe it or not) who would need to track
crop development in the field. The tool was also used by bio students for field
research. The data was then used to create reports on a desktop PC.

e-commerce sites

(asked desktop/voice participants) If you have designed voice apps, please give a

brief summary of the types of apps you've designed:

El

@

Bilingual apps (English and Spanish)

Banking, Tech support lines, Singapore Post, Call center routing apps, Natural
Language (How may | help you? sort of apps), SBC, Australian Centrelink
(Australian Welfare) call router and income logging, unified communications,
Gas and Electric self service app. Car rental

I've designed a wide variety of voice applications - here are some examples:

a yellow pages application coupled with getting directions (at my previous job)
a voice-enable conferencing system

a call routing application for a wireless company

a voice authentication application, etc.

Reusable Voice Apps (vertical), Voice Portals, Call Routers, Directory Assistance,
Finance, Dating services.

All over-the-phone speech apps. Banking, travel, personal assistant, etc.

17. Please check the kinds of design in which you feel you are knowledgeable.

@G® @@ Information architecture
@@ W@ Graphic design

@WOOOE®®WW® Web design
@WOEOEOWWWB® cul design

(the overall interaction for desktop applications)

@@ Mobile phone ut design
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109w @ Voice ut design
Other:
508 accessibility issues
© I've used WAP phones and have written product copy for mobile phones
@ software design
@ Interaction design
18. Which of the following do you normally use when you design Uls?
Adobe GoLive
@®®@ Adobe Ilustrator
®©®®Wwew e Adobe Photoshop
Macromedia Director
©@ @ Macromedia Dreamweaver
Macromedia Flash
® @ Microsoft Excel
@ Microsoft FrontPage
@©@ Microsoft PowerPoint
@OEE®WWWYWB W@ Microsoft Visio
O@®®WWeewew @ Microsoft Word
©® e Text editor
@OEOE®®WW®BWae Paper and pencil
@OEOE®®WW®wWae Whiteboard
Other:
©® OmniGraffle (Mac product)
@ Internal Software, Audio processing software

@ Every voice company has internal proprietary design tools
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19.

20.

21.

22.

23.

24.

283

@ Nuance V-Builder
(Desktop/smartphone participants only) Do you own a mobile phone?
@EOEOO®®WW Yes
No
(Desktop/smartphone participants only) If so, how often do you use your mobile

phone for online services (e-mail, web, sms, etc.)? (1 = not often, 7 = very often)

@
® ©

® W w © @
1 2 3 4 5

6 7
mean = 2.38, median = 2, std dev=1.51
(Desktop/smartphone participants only) Do you own a PDA?
©®WW Yes
@O®®® No
(Desktop/smartphone participants only) If so, how often do you use your PDA for

online services (e-mail, web, etc.)? (1 = not often, 7 = very often)
)
D) ®
1 2 3 4 5 6 7

mean = 2.25, median = 2, std dev = 1.26
(Desktop/smartphone participants only) Do you own a wireless e-mail device like a
BlackBerry?
Yes
@EOEOO®®WwWwWw No

(Desktop/smartphone participants only) If so, how often do you use it?

(N/A)
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25. How often do you use a tablet (such as a Wacom tablet, display tablet, or Tablet

PC)? (1 = never, 7 = very often)

S SESEAPEASESINOROROS)

DO ©

®
3 4 5 6 7
mean = 1.67, median =1, std dev=1.15
26. How often have you bought anything online in the past 12 months?
Never
@ 1-3 times
@ 4-6 times
®©@wG6 7-11 times
@O ®WW At least 12 times
27. If you have, how have you bought stuff?
@EOE®®WWBwEW® Through the web on a desktop PC
Through a mobile phone display

@ Through an automated voice system
over the phone

Other
® No answer

28. How often have you bought music albums online in the past 12 months?
@ Never
©®©@ 1-3 times
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®©@ W 4-6 times
7-11 times
@@ At least 12 times
29. If you have, how have you bought them?
@EOE®WWBw® Through the web on a desktop PC
Through a mobile phone display

Through an automated voice system
over the phone

Other
(® No answer
30. (Desktop/smartphone participants only) How often have you bought ringtones
online in the past 12 months?
@@ ®©@wWw Never
®@© 1-3 times
4-6 times
7-11 times
At least 12 times
31. (Desktop/smartphone participants only) If you have, how have you bought them?
®® Through the web on a desktop pc
Through a mobile phone display
Other
32. How often have you used a web design and prototyping tool called DENIM?
@1 @ I've never heard of DENIM
®©@@ I've heard of DENIM but haven’t used it
@©®©@ I've played around with DENIM a bit

285



APPENDIX C * Damask Evaluation Materials 286

I've used pENIM for 1 or 2 projects
I've used pENIM for 3 or more projects
33. (Voice participants only) How often have you used a speech design and prototyping
tool called SUEDE?
@@ I've never heard of SUEDE
@ I've heard of sSUEDE but haven't used it
@ I've played around with SUEDE a bit
I've used suEDE for 1 or 2 projects
I've used sUEDE for 3 or more projects

34. Additional comments:
@  jimmy rocks
® Since | never use a tablet, | would hope that | could accomplish a lot with the

tool using mouse and keyboard. I'd probably end up drawing less and typing

more!

@ | like Damask quite a bit during this session - | probably advanced up the
learning curve during the test yesterday which made things easier to use today...
It felt like it helped me get a lot of work done relatively quickly.

@) Great application - can't wait to see it available commercially! :)
C.7 With Patterns and Layers Condition

C.7.1 Oral introduction to layers

If this is the first session, then give the 10-minute demonstration described in section C.3.
Give a 5-minute demonstration of layers:
®  Radio buttons for selecting layers
o Describing when you can link objects between layers

o Change in background color between layers
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o “Mowe Object to Other Layer” button in toolbar

Task 1, Part 1

(This part was skipped by desktop/smartphone participants if they had already done the no

patterns or layers condition, and by desktop/voice participants)

Go through the following steps to add the ability to make lodging reservations to the

Northern California Tourism site shown on the screen:

a)
b)

Create a new page titled “Make a Reservation”.

Sketch the “Make a Reservation” page, including spaces for the user to indicate

a. Number of guests

b. Length of stay

c. Credit card number and expiration date

Create a link on the “Pinot Grigio Inn” page called “Make a reservation”, and link

it to the new “Make a Reservation” page.

C.7.3 Oral introduction to pattern browser

Give a 5-minute demonstration of the pattern browser:
o Pattern index and genres

e Format of a pattern

o Searching for patterns

o Adding a pattern instance

o Editing a pattern instance

Let the participant browse the Pattern Browser for 15 minutes, then give him or her the

patterns quiz.
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C.7.4 Patterns quiz

This quiz is open notes!
1. Please name and briefly describe four pattern groups:

Name:

Description:

Name:

Description:

Name:

Description:

Name:

Description:

2. Name three other patterns that “C1: Homepage Portal” uses:

a)
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b)
c)

3. Which pattern is concerned with a web site identifying and tracking customers,

so that it can provide personalized services?

4. Briefly describe how the “Context-Sensitive Help” and “Pop-Up Windows”

patterns can be used in conjunction?

C.7.5 Task1,Part2

d) Using the CATEGORY PAGES pattern, create a new page titled “Wine Country”.
Link the “Wine Country” label in the home page to this new page.

e) For the desktop only, in the “Wine Country” page, modify the contents of the
center region so that it includes placeholders for two blurbs, on V. Sattui Winery
and the Culinary Institute of America.

f) In the “Wine Country” page, there are 5 subcategories. Rename the first 3 to
“Hotels”, “Restaurants”, and “Attractions.” Link the “Hotel” subcategory to the

Hotel page. Remove the other 2 subcategories.
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g) Use the “Run” feature to run through the site, showing how a user coming into
the home page would find her way through the site and make a reservation at the

Pinot Grigio Inn.

Make sure all user interface changes occur in both the desktop and [mobile phone

or voice] versions (except step e).

C.7.6 Task2

Desktop/smartphone participants

You have been hired to design an online book store that will target two types of
devices: a pc and a smartphone (a mobile phone with a screen size of about 180x215).
Some requirements for the service are included on the next page.

The purpose of this exercise is to see how well Damask can be used to conduct a
realistic design task. This is not intended in any way to be a test of your ability as a
designer or your ability to use this particular tool. I is intended as an evaluation of the
tool.

We would like you to try to create the best design you can using Damask. Feel
free to ask for assistance using Damask. You can also use paper and pencil for part of
the design process.

We will also remind you to think aloud while using Damask so we can get an idea
of what you are thinking while using the tool.

TotalBooks.com Requirements

A bookstore called TotalBooks is setting up a companion web site called
TotalBooks.com that will let customers buy books. TotalBooks.com will launch two
versions of its site, one targeted to pc users, and the other targeted to users of

smartphones. Both sites will be in amr.
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Please create a preliminary design for the online store, implementing the
requirements below. It’s more important that you implement something for every
requirement than to implement a few requirements in a detailed manner.
Common Requirements

o Make Search function available on every page.

o The home page should include a list of genres. Implement a page for one

genre of books linked off the home page. The genre page should contain
“featured books” in this genre.

o On a product page, book info should include

o title
o author
O price

o edition (hardback, paperback)
o publisher and year
O ISBN
o Have shopping cart and checkout functionality. Besides the usual
requirements, be sure to include the following:
o Allow users to choose from multiple shipping addresses.
o Provide a way for users to choose a shipping method and a payment
method
o Provide a thank-you page with an order summary
o You can assume users are already logged into their account.
Desktop-specific Requirements
o On the product page:

o Also include number of pages and dimensions
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o Sketch out placeholders for editorial reviews and reviews from
customers

o When choosing from multiple addresses, users should be able to choose an
address they stored before, or type in a new address.

o When choosing a payment method, users should be able to choose a credit
card they stored before, or type in a new card and billing address.

o Allow users to access shopping cart from every page.

o Offer books related to or similar to the book being browsed.

Mobile-specific Requirements

o On the product page, link to a page that tells customers where the nearest
TotalBooks bricks-and-mortar store is where they can pick up the book.
Customers don’t need to enter where they are, because the web site can
automatically detect it from the mobile phone’s location. (Let’s assume such
technology exists, is widespread, and is accepted by customers because of
rigorous privacy enforcement.)

o  When choosing from multiple addresses, users should be able to choose an
address they stored before, or have it shipped to their cell phone billing
address.

o When choosing a payment method, users should be able to choose a credit

card they stored before, or have their order billed to their cell phone bill.

Desktop/voice participants
You have been hired to design an online book store that will target two types of
platforms: the web and voice. Some requirements for the service are included on the

next page.
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The purpose of this exercise is to see how well Damask can be used to conduct a
realistic design task. This is not intended in any way to be a test of your ability as a
designer or your ability to use this particular tool. I is intended as an evaluation of the
tool.

We would like you to try to create the best design you can using Damask. Feel
free to ask for assistance using Damask. You can also use paper and pencil for part of
the design process.

We will also remind you to think aloud while using Damask so we can get an idea

of what you are thinking while using the tool.

TotalBooks.com Requirements

A bookstore called TotalBooks is setting up a companion web site called
TotalBooks.com that will let customers buy books. TotalBooks.com will launch two
versions of its site, a web version and a voice version.

Please create a preliminary design for the online store, implementing the
requirements below. It’s more important that you implement something for every
requirement than to implement a few requirements in a detailed manner.
Common Requirements

o The home page should include a list of genres. Implement a page for one

genre of books linked off the home page. The genre page should contain
“featured books” in this genre.
o On a product page, book info should include
o title
o author

O price
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o edition (hardback, paperback)
o publisher and year
o Include shopping cart and checkout functionality.
Desktop-specific Requirements
o Make Search function available on every page.
o Allow users to access shopping cart from every page.
o  On the product page:
o Also include 15BN, number of pages and dimensions
o Sketch out placeholders for editorial reviews and reviews from
customers
o Offer books related to or similar to the book being browsed.
o You can assume that the user already has a user name and password, and has
already stored shipping addresses and credit card info before.
o For checkout, be sure to include the following:
o Allow users to choose from several shipping addresses stored before,
or enter a new address.
o Provide a way for users to choose a shipping method and a payment
method
o Provide a thank-you page with an order summary
o  When choosing a payment method, users should be able to choose a
credit card they stored before, or enter a new card and billing address.
Voice-specific Requirements
o From the home page, the user should be able to say a genre, which will go to

a genre page, or say the title of a book, which will go to a product page.



APPENDIX C - Damask Evaluation Materials 295

o You can assume that the user already has an account number and PIN, and has

already stored shipping addresses and credit card info before.

C.7.7 Questionnaire B

1. Can you think of something that you did differently by using Damask compared

to what you normally do?

@

O]

©

o)

| went into a lot more detail on functionality that normally would take a long
time to create from scratch (like forgotten passwords, etc)

worked on two interfaces simultaneously

Obviously | wouldn't normally have access to canned templates in building a
sitemap.

used the pre-fab patterns rather than think through the pages and starting from
zero

| was more inclined to create new screens for the handheld interaction.

Grab ready-made plans (IA and page-level interaction) for existing sites.

| usually use pen/paper to do this kind of sketching, so this was quite a bit
different. It's also impossible to link pen/paper drawings, so Damask would
basically allow me to create a low-fi mockup that includes links... which is
great!

Drawing and sketching directly onscreen was the biggest difference between
what | normally do and what | did using Damask.

Using Damask, | was able to consider both the GUI and the speech Ul at the
same time. Features from one translated into features or flow in the other.

| did less - because the interface can only do so much.

Yes, | designed the web Ul and speech Ul in parallel. Typically, I'll do this in the
sense of mapping different traversals through a common problem, but not with
the actual content, as the layers function does here. | also like how painless it is
to include drawings in an otherwise digital design.

I don't normally construct web and voice designs at the same time
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2. Did Damask help you see new ideas, or did it prevent you from exploring ideas?

@

@

I may have limited my initial explorations on other ways to solve the problem,
but this was a fairly standard store so | didn't feel the need to explore more.
neutral

This version probably would have helped me see many new ideas and different
ways of looking at a site design. The pattern browser was excellent for
remembering usability concerns | might not have remembered at this stage of
the design.

patterns reminded me of things | might have left out, but on the whole, the
technical issues prevented me from exploring ideas

The tablet PC text input was a pain - | didn’t bother going into detail on several
pages

If I had been able to print out the pages so that | could see them all at once, it
would have helped me grasp the functionality of an existing site very quickly. |
don't know of another way to do this but to enter fake data into an existing site

and try to click all the links and recreate all errors.

A second monitor might also make Damask easier to use (one for zooming out
and one for zooming in, or one for each device view).

| learned a lot about the tool while using it, so | have the impression that |
explored lots of new ideas! Actually | think Damask would get kind of
cumbersome if | really worried about linking all of the pages in all of the
possible ways, so I'd have to be sure to stay at a higher level in order to stay
productive. The patterns helped out with this in some ways because | could
drop in a set of functionality without having to worry about linking, etc.

| saw new ideas, particularly in applying the design patterns from the library.
However, the performance issues | encountered prevented me from exploring

these as much as | would have liked.
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El

using the patterns, it saved quite a bit of time-- esp with the e-commerce
website functionality. this allowed a lot of work to be done and allowed for
time to be spent exploring other ideas.

Both. There are new ideas around the parallels between the two interfaces, but
there are also certain limitations when you start with one interface and map
that to the other.

Both. Mostly, it helped me stay organized while prototyping rapidly. Designers
have needed better tools like this for a long time, and Damask allows a designer
to develop his or her ideas faster that s/he could otherwise. The downside was
mostly in cases where layering complicated parts of the process that should
have been left separate. But overall | like the idea of layering, | just think the
division in a design between 'all devices' objects and 'this device' needs to be
more distinct. For example, objects in all devices could have a reddish
background, and those in local devices could have a bluish background.

I think it might prevent me from seeing a voice design in the bigger picture--for
example | might create my web design and it creates my initial voice design,
and | might then be tied into thinking of my dialog in a certain style, whereas if |

thought about it from scratch | might have chosen a different dialog flow.

3. What aspects of Damask do you particularly like?

@
®

The patterns that save me time creating common functions.

| like the grouping of objects and the drag to link feature

| love the new hand scroll tool. I'm keen on the patterns, too, as you might have
noticed. Otherwise, see previous answers (as for almost all of these questions).
patterns and the ability to reuse elements from desktop view to smartphone
view saved me time

the layers concept (though not the execution)

Being able to grab ready-made plans, because it helps avoid reinventing the
wheel.

The pen input was really good. We talked a bit about using a "pure" sketch

model where the tool wouldn't have any form widgets to choose from, but to
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some extent | liked that | could simple "drop" a widget and not have to draw it
out each time... this may more may not actually save time versus drawing,
though.

the ability to draw directly on the "canvas", the ability to visualize the site as it's
being built, the ability to use both templates and design patterns from the
library, the ability to enter device-specific info in the form of layers

| like the vxml being generated so quickly-- it would be wonderful if | could have
that functionality for sample calls etc in my job.

1) the ability to create a parallel interface automatically.

2) the ability to quickly set up a prototype web site

3) the templates and patterns

Quick 'n dirty, quick 'n dirty. | like the feeling that this really is just a sketch, it
really is rapid prototyping, and | don't have to worry about impressing someone
with the finer points of my design, just getting a concept out there. | think this
would be especially powerful on a team of designers trying to focus on the
larger conceptual issues - the whole app sets a tone where you're not going to
worry about a subtle difference in color or wording, just how the thing hangs
together as a whole unit and concept.

For building the web prototype it was very useful to have the patterns, so |
didn't have to do some things from scratch (like login, shopping cart, etc.) |
think the same could work for voice patterns--having things we do commonly
(like yes/no, account balance, list traversal, etc) be patterns. I'm not sure if we

could have them be for both web and voice though.

4. What aspects of Damask do you particularly dislike?

@
®

Lack of ability to write comments

The templates are a bit funky, the window for the templates is massive and is
hard to use in conjunction w/ the main window. Also a bit hard to scroll

I'm still on the fence about the layers. Perhaps it's just that | don't work across
devices that much anymore, but | can imagine forgetting which mode | was in

quite often. The grayed-out icons could be even more grayed-out, also; they
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tended to look like they were intentionally dark. As | mentioned, consider
playing up the arrow part of the icon more. Finally—I still find it very
cumbersome to move around the page. That's the single biggest complaint |
have this time around and it's a make-or-break issue.

@ input device... writing with a pen didn't translate well

The layers execution - the background shading in particular. The infinite field,

and no scroll bars.

©

Text entry (selecting, typing) is way too awkward and slow.

@  The concept of layers was a little hard to grasp. With more experience | could
pick it up, but I had to keep thinking about it.

@) | struggled with the performance issues and the implementation glitches the
most. The handwriting and drawing capabilities weren't as precise as the
corresponding ones in Windows, which made it more difficult.

(&) | had a hard time remembering to switch between modes (selector mode v.
pencil mode v. text)

® 1) automatic interface creation introduces several non-ideal defaults in the
other device
2) voice interface in particular was quite limiting
3) lack of ability to map to even a fake backend
4) the use of patterns is useful but it is not intuitive how these may play with
each other or with the templates
5) the reminders for how a change made in one device will also impact the
other device should be displayed more often.

@) | wanted more functionality for making margin notes, highlighting pieces, and
tying strings. When you're designing quickly, you have to leave notes for
yourself and other designers, and unfortunately, there weren't a lot of ways to
do this gracefully.

@ I'm just not sure it's possible to build a website and a voice app at the same

time--1 think the designs need to be thought of in different ways because web

and voice are very different modalities.
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5. What benefits do you see in using a tool that can automatically retarget a web

user interface to another device?

@

©)

® © ® Q

@

| rarely have projects at work that require us to do both at the same time, but if |
created smaller applications from scratch or was playing around with
prototypes, it would be useful.

cuts the time required to design and develop the mockup

Well, clearly it could save plenty of time in reproducing controls. The
consistency value would be the obvious answer, but obviously a better
algorithm for preserving the layout of controls would be needed to make that
easier than cutting and pasting.

saves on time and makes pages more consistent

(So can CSS). It should save some design time, and could be useful in demos.
Huge. Also the patterns could be especially useful for phone interface design.

If done properly | think there would be lots of benefits for products that want to
be available in multiple devices. Lots of web sites probably want a phone-
enabled interface.

Many benefits, namely that | can design for both devices in tandem and
maintain a top-down view of the sites that I'm working on. | can also easily
transfer elements and artifacts between the two devices, while optimizing the
layout for each, respectively.

Lots of benefits—-it's a huge time saver and allows effort to be spent on other
areas when using patterns. it would be very beneficial to use in internal
meetings and customer presentations.

speed of prototype development

In the case of speech, even if the so-called 'voice-web' never got off the ground,
one of the biggest problems with the concept of a voice web and voice sites
was content. A tool that was able to quickly convert existing web pages to voice
sites would be incredible, even if it wasn't perfect. On our web Ul / speech Ul

design tasks, | think the result was pretty much a mixed bag - I'm sure the
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results with a Smartphone interface would be better. Better web -> speech
design patterns would help, too. How should Damask's existing design patterns
sound in a speech interface?

Maybe if it's web + another visual device, like a cell phone screen, it would be
useful to have the design already partially completed for the 2nd device once

you've created it for the first,

6. Did you use the Ul design that was automatically generated for the second

device? Were the results beneficial? If so, why? If not, why not?

@
®

Yes, it saved me a lot of time, but sometimes the layers confused me.

yes, included all the necessary elements of the Ul

| did use it, but to be honest it was hard to tell if the results were good or bad
because | didn't have time to scrutinize the details of the layout.

yes, | used the ui design automatically generated for the second device. It was
beneficial in that it saved me time to not have to redraw the same elements and
maintain a consistent experience for the user.

yes. helped find architecture bugs.

Didn't really get to the second device, but what | saw seemed sort of jumbled. |
liked that it removed some items automatically, but maybe make those
elements visible by clicking (i.e., a tray that opens and closes) instead of
dragging the page layout box.

The patterns tended to be a lot more useful in this capacity than my own
sketches were. My sketches don't really happen in chronological order, so the
field order on the second device wasn't really useful. | think it might be
cumbersome to assign a layer to each new bit in the sketch, too - like I'd have to
say "this device" or "all devices" for each thing | draw to determine what device
it shows upin.

Yes, | did. The results were beneficial because for the most part, the second
device layout was optimized for me due to the fact that | based the design on

design patterns provided.
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@ ©

yes, | did use it-- very beneficial. see #5

yes, | did. They provided a beneficial starting point.

Yes, and the benefit was probably organization. Once I'd generated the page, it
was easy to remember what needed to be in the speech Ul by looking at the
objects in the speech Ul workspace. However, | don't think there was a single
prompt that | didn't rewrite, so it seemed wrong to link text in web and speech
interfaces by default.

| did reuse it for the shopping cart/login/order confirmation. It was useful to
have something immediately available but there was a lot of stuff I'd change if |
were creating a real system (changing prompts, number of prompts, expected

responses, etc.)

7. What additional features would you like to see in Damask? What would it take

for it to be truly useful to you?

@

@

I would like to see comments about other design patterns, or be able to make
my own comments. | would also like it to tell me more information about what
page I'm currently working on (patterns used, alternate device views, etc)
zoom tool. A panel for the patterns

Same as previous answer, really, except that the patterns do add some benefit. |
mentioned custom patterns and custom components earlier, which would
really make it massively useful, since | work on a site with a custom style guide
and we reuse elements all the time.

hard to say, b/c there's a fine line between too many features (confusing) and
keeping it simple and easy to use. | would like to see an advance mode where |
could align elements (I like anything that's in electronic format to be perfect)

a flow-chart view using page names. keyboard interface.

Easier text entry. A bigger screen and a more precise tablet interface would

help...
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@

I'd want some more powerful grouping functionality - so that | could draw a
series of widgets and then have them stay together as a cohesive set of
functionality (ie radio buttons).

Additional features = retained focus on views when switching between tabs;
comparative views within the same window (instead of opening a new window
to compare between tabs), floating toolbars and palettes, short cut keys on the

window, faster zoom capabilities

To be truly useful, the system would need to improve in performance and
precision. | felt frustrated accomplishing work that | clearly understood the path
to completing because | was hindered by the UL.

I'd like to be able to record prompts in a human voice and play those in the run
mode. that would be really useful and a good demo for customers.

1) fewer but more flexible patterns

2) addition of a fake backend

3) improved richness for the voice interface

In addition to the issues I've already mentioned, it would be nice to be able to
size individual forms, etc. to fit the entire screen when you're working inside
them.

| think I'd unhook the web--> voice stuff being so connected. Still not sure that
it's a good idea. To be useful to me the voice part would need to be more
powerful, as | mentioned before--ability to use real grammars, have dynamic

info, etc.

8. How likely would you use a commercial-strength version of Damask? (1 = very

unlikely, 7 = very likely)

SIS
©w| @
e ©
w|@ @
DO ©®
DS
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mean = 5.08, median = 5.5, std dev = 1.56

9. What for? (or if not, why not?)

@

®

©

@ @ © © ©

@

| like having a sketching tool for early brainstorming. | would rarely use the
multiple devices at once.

To build prototypes for rapid testing of new interfaces. Unlikely b/c my
interfaces are far more dynamic than simple point and click

As before, I'd use it for quick sketches to present to project teams and for rapid
prototyping for user testing.

I would still initially sketch on paper.. then transfer it to Damask to edit so that |
could run through.. sort of like a check process.

The page layout tool would have to be better than dreamweaver. The
whiteboard would have to be able to handle hundreds of pages.

For other existing designs for common apps such as logging in/out, and to
create my own templates for various kinds of content pages.

rapid-prototyping would be very useful, less work that creating a full prototype.
Professional web and Ul design and development, primarily desktop.

sample call generation. demoing ideas for applications for potential customers
Mostly for prototyping - not for real development

Rapid prototyping. Of course, I'd want it to handle some of the issues |
mentioned above.:)

Already have a more powerful tool in-house.

10. Did you find the Run mode useful for...

Desktop?

all participants: Yes

no participants: No

Smartphone?

all desktop/smartphone participants: Yes

no desktop/smartphone participants: No
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Voice?
all desktop/voice participants: Yes

no desktop/voice participants: No

11. Suppose you had to design a user interface for several types of devices. How many

types of devices would it take before Damask became useful? (Enter 0 if you don't
think Damask would become useful at all.)
VO 1
@EODOVB®B 2
® 3
4

mean = 2.17, median = 2, std dev=0.83



APPENDIX C - Damask Evaluation Materials 306

12. How easy was it to accomplish the task? (1 = not easy, 7 = very easy)

~O O ©®
SHSEDESEONO)

@
@ ©
1 2 3 6 7
mean = 4.42, median = 4.5, std dev =0.90
13. How easy was it to maintain appropriate consistency between both devices? (1 =

not easy, 7 = very easy)

@
6 7

wO®
S S)
B ESEIRININD)

@
1 2
mean = 4.33, median = 5, std dev =1.37

14. How easy was it to transfer relevant parts of the design from one device to

another? (1 = not easy, 7 = very easy)

3

MISES
~MO®O®

©® ®

B © ©
1 5 6 7
mean = 4.33, median = 4, std dev=1.56

15. How much did you like the sketch-based interface of Damask? (1 = did not like,
7 = liked a lot)

O]
D@
L@ O©®
w|@
SN SEDESIRS)
N ®
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mean = 4.58, median = 4.5, std dev=1.78
16. How easy to understand was the concept of layers in Damask? (1 = hard to

understand, 7 = easy to understand)

W

SN SEDEON)

N O ©

B @
@ @ ®
1 2 3 4 5

mean = 4.92, median = 5.5, std dev =1.73

17. Did you like the concept of layers in Damask? (1 = did not like, 7 = liked a lot)

~O @O

@ ©» ©
@ @ @ @@ @
1 2 3 5 6 7
mean = 4.75, median = 4.5, std dev = 1.66
18. Have you used design patterns before?
@DO@E®®WGW Yes
©®WWWWB®@ No

19. If so, please briefly describe what projects and how they were used:
@ | refer to them a lot for projects | have done to validate that | haven't missed any

common issues.

® | use them in all of my Ul work, but | don't typically use a formal index of them
@ we are in the midst of writing design patterns for Yahoo! properties
Technical writing - manual layout
® -web sites, for content at different levels of a site and for standard repeated
elements
-books, for page layout and for standard repeated elements
-technical documents, for standard repeated elements
&) in my job | routinely use modules of pre-designed and coded speech

recognition contexts
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&

That's a weak yes. I've used templates and pattern suggestions such as what

308

Damask had, but mostly in school projects. In professional settings, we've had

to make the look and feel or sound and tone of our designs match other

components, but it was never a formal design patterns process.

20. How useful do you feel the design patterns in this study were for the design task?

(1 = not useful, 7 = very useful)

1

2 3 4

SN ISESEIRSAONO)
NDESEORON

5

mean = 6, median = 6, std dev = 1.65

21. How useful do you feel the design patterns in this study might be for other

projects you do (current or future)? (1 = very unlikely, 7 = very likely)

1

w Q@

2

®
®
4 5

SNSEDEIRON

O]
®)
7

mean = 5.33, median = 6, std dev =1.37

22. How many design patterns did you use in your design for Task 2?

Participant | Answer given | No. of patterns | No. of total

by participant | explicitly used patterns used
@ 4 1
® 4 6
0, 3 10
@ 6 1
0 0
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® 5 5 11
@) 4 7 8
@ 5 4 10
® 6 4 10
® 1 2 8
® 1 1 1
@ 9 9 9
23. What did you like about the design patterns?
@  Saves metime.
®  dragan drop simplicity. Included all links
® | didn't have time to study them closely enough to comment on the subpage
contents of them. But | appreciated that they existed, corresponded well to
patterns that really do occur frequently in my work, and easily functioned as
independent units.
@ saved me a bunch of steps in designing those pages.
lots of possibilities - would be good for client meetings/needs analysis.
@  They let you skip the step of creating them and just pick up stuff that's already
been proven to work.
@  The help enforce consistency and they also save a bunch of time when
designing something that doesn't really require a whole bunch of innovation.
Nice that the patterns are flexible, too. | can delete portions if | don't want to use
them.
@  The'templatized' approach they brought to the site | was designing; the clarify
with which they were presented and layed out; the fact that they saved me a
great deal of time in both creating pages AND optimizing them between the
two devices.
@  theysaved aton of time
@  getsomething for free
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(]
@

It made the process faster without sacrificing quality.
Some of them were practically finished without having to change anything, like

login.

24. What did you not like about the design patterns? How can the provided design

patterns be improved (e.g., any patterns that you disagreed with)?

@
®
®

® © ® Q

@

Sometimes they assumed | was using them in a particular way.

had to have both windows open, hard to access them from a window

A somewhat cleaner layout of pages would help, to make it easier to see what
you've just pasted in. The sketches are very clean and the patterns should
correspond to them as much as possible. | didn't see any | thought were invalid.
It would be nice if the patterns and templates worked together better.

too hard to integrate and customize

Hard to move around precisely. Hard to enter text.

| thought the conversion from PC to Smart Phone was a little strange in the case
of Category Pages and Product Pages. | don't think I'd want to list *every* book
on a category page in the Smart Phone, but | don't know how else I'd doit!

I would have liked to had templates available for ALL the design patterns in the
library. There wasn't much that | didn't like about them otherwise.

the arrows were a bit difficult to organize

even with 80 patterns, sometimes the pattern you pick does not match what
you want.

Little thing - it would be nice to drag the design pattern itself onto the
workspace, not just the text.

Can't think of anything

25. You may have noticed that the Quick-Flow Checkout pattern has a lot of detail

and functionality. Is it useful for this pattern to have this much functionality?

Does it help you in your design process?

@

Yes, I'd rather have more detail then less.
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©

| think that this would be helpful. | think it would be best if | could make some
edits to the pattern so that it matches my org's needs.

Absolutely it's helpful. At some point I'd need all of that stuff, and | think it'd be
easier to delete screens than remember to add them in. especially at this stage
of the design.

It's very useful as a plug and play templated interaction. It also serves as a good
reminder of functionality that | may have forgotten. However, | would need to
play with it more to see if when using it as a starting point, it helps or hinders
designing the interaction.

I would usually put in this level of functionality late in the design process, and
use black-box designs earlier. There is usually a detour into terminology
decisions, so | would also use more "greeking", or words that are clearly not the
final version ("Acme" "foo book" etc.)

The detail seems like the whole point of the template - it's there so a designer
doesn't have to figure it out. But if there were a written summary or list of the
functions that could help some designers. (It would help me.)

| thought it was useful to have fairly complete functionality as part of each
pattern. As long as it's easy to delete pages and section within pages (it seemed
easy), then | think there's no problem with having a fairly complete set of base
functionality.

Yes and yes. It provided a solid "blueprint” for designing the checkout process.
For the website design, it was very useful to have that much functionality,
however, it caused the speech application to be pretty messy.

It helps - but | think maybe there is too much detail. It may be more helpful to
have the basic functionality and then reminders fo what else "could" be added.
Yes, but | think it's too noisy in its present form (especially for voice interfaces).
Perhaps only displaying the arrows for the page in scope, or allowing the user
to turn certain functionality on and off would solve the problem. In the voice
dialogs, | feel it would also be useful to put the user responses/commands

closer to the prompts, as we discussed before.
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@

| think so... these are things that it's very common to group together

26. A design that uses patterns has them embedded in the design, surrounded by blue

dotted boxes. Do you feel that this way of showing which patterns your design

uses would help you explain your design to other designers? (1 = would not help,

7 = would help a lot)

1

MO OO

®
3

~O ®

©W @
© © W
5 6 7

mean = 4, median =4, std dev = 1.81

Comments:

@

©)

@ © © ©

it would help somewhat, but most designers | work with don't understand
patterns (yet!)

only if they used this too. As presented, it adds visual noise; my design ended
up overlapping the blue captions. If you could find a way to avoid that problem
(some kind of hover text? of course, that wouldn't print...) it might go up to 4 or
5.

What is the benefit of showing that I'm using a pattern? Esp. if I'm going to use
it as a starting point and modify it... | could see the benefit if | don’t modify it...
Maybe as a mental model of what to expect, but | don’t think it would really
help.

most designers would see the patterns anyway (like chess experts see the lines
of attack and defense, without having to trace them out).

it'd take a little time for people to become familiar with this kind of notation.
definitely helpful information

Especially if they were familiar with the software and patterns too.

Perhaps for complicated designs, but only if it can be easily toggled. If a design
is complicated enough to warrant this, it probably has enough noise already,

and designers are likely to recognize general patterns with or without this.
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It also depends on the designer. Some love thinking in patterns and
understanding the reusable components of a design, while others prefer to
focus on the unique solution to a problem presented by a design. Of course,
competent designers tend to think both ways, but this only further stresses that

it should be easy to toggle.

27. To potential clients? (1 = would not help, 7 = would help a lot)

N OROROND)

®)
® W @ ©
2 3 4 5

> @

@
7

mean = 3.5, median = 3.5, std dev =2.28

Comments:

@ most clients would not want to think their site is not designed specifically for
them.

®  They don't care anyway. | could see using the boxes to corral groups of pages,
but again the main problem is that it's hard to read. A clearer presentation
would go up to maybe a 4.

@ In order for the pattern to be useful, clients would need to understand what
patterns are and the difference between different patterns. Currently, | don't
feel they have that kind of knowledge.

yes, this would help, and might open the option for presenting different
designs of the same type of page.

(but it's hard to read the blue under the black text)
@) | feel like it's less likely that my clients would be familiar with this kind of

notation.
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@  Clients would be able to follow along-- the concept is an easy one to grasp--
however, | don't necessarily think that all clients would need to know that a
pattern was being used.

@  6/7-Yes, | think this would definitely help explain a design to clients without
forcing them to see the general patterns that designers are likely to see

naturally.
28. How often have you bought books online in the past 12 months?
Never
@®WWB® 1-3 times
@@ 4-6 times
®@© 7-11 times
@@ At least 12 times
29. If you have, how have you bought them?
all participants: Through the web on a desktop PC
no participants: Through a mobile phone
no participants: Through an automated voice system over the phone
no participants: Other

30. How many e-commerce web sites have you designed, if any?

@ 0

©w 1

@O 2

®© 3
@ 5-7

@ 7

Comments:

®  Onelworked on over a period of 2 years and a number of iterations
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®

® ©

@ © ©

Depends on your definition.

1. I'm one of three designers working on http://www.vendio.com/, and many
parts of it were designed years ago and just haven't been revamped yet.
We do sell our services on it, but our services consist of e-commerce sites, in
a way; we do online stores among other things. So in a way | currently help
design a meta-e-commerce site.

2. I'm about to embark on a revamp of http://www.national-comedy.com/, for
the improv group | perform with. We sell tickets on our site. But that's not
exactly e-commerce, | guess, and | haven't done it yet. :)

That's really about it, | think!

Depends on your definition.

One with e-commerce via Amazon. Consulted on two “real” ones.

I'm working at eBay, which | guess qualifies as e-commerce. Other than that, 0.

(all or part of 7)

One and a half. The full one was included everything checked below, the other

was a desktop-only draft that we never fully implemented.

31. If you have designed e-commerce web sites, what platforms were they targeted at?

@EOOOE®©®wWwe Desktop web

@ W@ PDA or Mobile phone
@ Voice
Other

32. Additional comments:

@
®

jimmy rocks

Thanks for allowing me to participate -- very interesting and exciting stuff. I'm
now looking forward to seeing how the project develops further, and this 2nd
phase has definitely convinced me to give it a try if and when it become

available.
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@  we talked about exploring another metaphor for the different views... maybe
more of a parent/child relationship where the child (desktop, smartphone,
voice) view takes on some/all of the elements of the parent (All view).

@) Great application and concepts - this could be very applicable commercially for
Ul designers, engineers, web designers and anyone else who designs
professionally and for cross-device sites and applications.

&) | really would like to see a version of this tool to use in my daily job.

33. (This was asked after the participant completed both sessions, over e-mail. Participants
were sent URLS of their designs.) Which of your designs did you feel was a better
design?

@@ TotalMusic.com (without layers or patterns)
@@ @WWW®Ww®@ TotalBooks.com (with layers and patterns)
They are about the same
© It depends
® Did not reply
Why?
TotalMusic.com (without layers or patterns)

My second session, because | was more comfortable with the interface at that
point, so was actually thinking about the design process.

@ My second design was the better of the two. The design was easier to produce
and the details easier to remember and include because | was much more
familiar with the tool and was also not fighting with the design-pattern-related
performance issues in the application.

@ | would say TotalMusic.com is my superior design, although | hesitate slightly

because | can't seem to pull up my desktop design for TotalMusic.

Since | was designing a similar interface using the same tools and nearly the

same method as the first time, it's natural that my second design would be
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superior, but it's more than that. By my memory, | was still fighting with a few of
Damask's features the first time around, and sometimes found myself thinking it
would be faster and easier with a pencil and paper, and perhaps the first design

would have been better had | sketched on a blank sheet of paper.

However, by the second design | was not only more comfortable with Damask, |
found myself appreciating many of Damask's features and finding them far

superior to anything | could produce that quickly with pencil and paper.

Damask also seems a LOT easier to use when you have a rough idea in mind vs.
starting from scratch, as | did on the second design. Perhaps part of the Damask
design process could encourage the designer to develop that sort of big,
general picture before beginning anything on Damask, rather than drafting

from absolute scratch.

TotalBooks.com (without layers or patterns)

@

@

| felt more comfortable in the 2nd round, that alot more details were covered by
the patterns

In the scenario where | had only 0.5-1 hour to come up with the interaction for a
site, TotalBooks is the better design. I'm sure | missed some stuff in TotalMusic.
In a more real scenario where | had maybe a couple of days to design, hard to
say...

Because the templates included a lot more worked-out functionality than |
could think up on the fly.

| think I actually liked parts of my 2nd session design better, but the 1st session
offered a more complete picture of the workflow, so it's kind of a tossup. The 1st
session is probably the winner in my book because it contains all of the steps in
the browsing/purchase process. Wireframes should be more about boxes and
arrows than design/layout within the pages, so the 1st design is probably better.
| suppose the second session's design was better in that it was a more complete

design. It allowed users more freedom to do the tasks they would want to do
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when ordering books. Although it was more comple, it was still easy to
navigate and was more useful to the customer.

& The first session - honestly, | was still new to using the tool and it was fun to do
it. It was more interesting at that time.

@  The patterns made me realize I'd forgotten a lot of things in the first one, like all

the functionality for shipping addresses/credit cards etc
C.8 Summary of Likes and Dislikes of Damask

C.8.1 Whatdidyou like about Damask?

(Section C.6.3, Question 3 and Section C.7.7, Question 3)

@EOOWWG® Patterns
®E®W®B®E@ Run mode
@® WG Sketching or pen input
@ @@ Speed of creating prototypes
®®©® Templates
@@ (® concept only) Layers
@@ Automatic generation of designs for other devices
® @ Sitemap view
® @ Zooming

C.8.2 What do you not like about Damask? What additional features would you
like to see?
(Section C.6.3, Questions 4 and 5, and Section C.7.7, Questions 4 and 7)
©® @@ Layers
®@®@ Sketching and/or pen input
®®®@ Panning/zooming
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(9@ @ Bugs/performance problems
©®@® No tools for alignment, shapes, or colors
@@ Cannot simulate a data-driven web site
@@ Can only create simple voice uts (e.g.,
cannot incorporate user’s input)
©@ Linking
@@ Mode switching
@@ No annotations
@@ Not enough keyboard shortcuts
@G Text entry is awkward, or no word wrap
@ Automatic generation of designs for other devices
@ Cannot record voice prompts
@ Cannot view a sample conversation (ala SUEDE)
@ Lack of conditional transitions
(® Needs exporting to more formats
@ Needs more views (e.g., only flow, only prompts)
No automatic testing of UT
@ Semantic zooming

@ Templates

C.9 Debriefing

Do you have any final comments about the system, this study, the questionnaire, or
anything else?

After the second session:
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Would you like to hear about some future improvements we’re thinking about
making to Damask? (7Tualk about the Trays concept, explained in Section 8.3.3.)

Thank you for participating in our experiment. The purpose of the experiment
was to see whether designers can use a new electronic sketching tool, called Damask,
to design and prototype cross-device user interfaces. Ultimately, we wish to know
whether Damask makes it easier for designers to create cross-device user interfaces.

Our plan is to continue to use the feedback from this experiment and observation
of any problems with the Damask user interface to improve the application. We hope

to release Damask for free to the public within a few months.



321

APPENDIX

D Designs Created in Damask
Evaluation

For each desktop and smartphone design, the overall structure and a diagrammatic
sitemap version is first shown. The key for the sitemap is at the beginning of this
chapter. Each page is then shown in detail, next to the cleaned-up version that was
used in the online evaluations described in Sections 6.5.2 and 6.6.2. For the cleaned-

up versions, the sitemap is shown for the home page and hidden for the rest.

D.1 Key for Sitemaps

Returning customer

New customer
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D.2.1
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72| Templates

Home

Category

®1 Product
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Shopping cart

Sign-in/New account

BA select shipping address Edit shipping address
Shipping method

Change quantities or delete in shopping cart

Select billing address Edit billing address
Select payment method Edit payment method
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Order confirmation and thank you

Designer 4
TotalMusic (no layers or patterns)

Desktop

Home

Shopping CartTitle

Genre Template

Checkout
Edit Credit Card

Product Detail

322

New shipping address

New billing address

New payment method

Edit Address

Templates
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Item 3 F e
auartity [] emove
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Choose shipping address 3
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APPENDIX

E Designs and Sitemaps of
Amazon.com and
BarnesAndNoble.com

E.1 Amazon.com — as of April 26, 2005

E.1.1 Sitemap
See Section D.1 for the key to the sitemap.

Returning customer

New customer

411



E.1.2

APPENDIX E - Designs and Sitemaps of Amazon.com and BarnesAndNoble.com

Pages

Home (H)

e Edt vew

Favortes Toos Heb

FREE Supar Sa.
rders over 525!
Restrictions acsl,

i Shipping or

AllProducts v

Qo - © NRAG B~
agdress [

shop in amazon.com. N view carr | wisnust | vous Account) | wew [:'3' -
Jewelry 2\ L

& Watches SEEMORErames's Gold Box

DON’T PANIC L_ \

. MM&Q@S& w *’J(

IS IN THEATERS

Your Favorites

+ Books

+ Computer & Video
Games

+ Software

« Toys & Games

Featured Stores

+ Apparel & Accessories
lectronics

+ Jewelry & Watches

+ Shoes

New Stores
In Bats (whats this)
+ Musical Instruments

ealth & Personal Care
« Beauty

+ Sports & Outdoors

« Yellow Pages

Books, Music, DVD

VD
Magazine
Subscriptions
Music

Video

Electronics & Office

Video Games

. ul
+ Cell Phones & Service

ds & Baby
T me

by,
+ Imaginarium

Home & Garden

 Eurmiture 8 Décor
jome & Garden

+ Kitchen & Housewares

+ utdoor Living

ools & Hardware

Gifts & Registries
ree e-Cards

« Gift Certificates
ift Store

+ Wedding Registry
« Wish List

(&

Join AmazonPrime™
Free Two-Day Shipping or $3.99 per unit Overnight Shipping
on over a million eligible items sold by Amazon.com

Announcing Mac 0S X10.4 Tiger

Treat Yourself

Pi Hardcover by Alfred S Posamentier, Ingmar
Lehmann

Seize the Daylight Hardcover by David Prerau

Spring Forward Hardcover by Michael Downing

» See more from your Wish List

Bi
Undes

Science
s itemlist) (6 item list)

« Good text books for computer science students in

 Computer Science Books
« Best of Information Design Books

Save 35% on Fox Animated TV DVDs

For a limited time, you can s:
35% on select seasons of Fox's hit
animated TV series on DVI
including The Simpsons, Futurama,
A Vines f tha 4ill

E
-1

= gives you
everything
but the ideas.

+ Windows or Mac
Creative Suites
+ Windows or Mac

Amazon.com

+ Corporate Accounts
« Friends & Favorites
+ In-Store Pickup

+ Restaurants

+ Travel

Featured Partners

=) W)

» Go to the Sale

Up to 30% Off on Real Llfe Favorites

412

Bruce Springsteen
Deuls & Dust [DUALDISC]

Waten 4

crazy.
Tk B b 30% off 2 hugs
selection of the finest real-life
DVDs from Docurama in
categories to suit any taste.

& unfinching, bold, and

B tercaining, these music and
fine arts; inema; and historical, political, and
oo o your grandmother's documentaries.

)

 Music and fine arts
« Sports and cinema
« History, politics, and society

New and Future Releases
The Hard Goodbye (Sin City, Book 1: Second

ED Make Money

applications « Marketplace
« Associates
> _Ses adoby « Advantage
« web Services
$149.90 RAZR « Paid Placements

You've waited.
Now it's time. Get
), the RAZR V3
today for $149.99
after new service
activation,

James, create Your
Watch List

Top Selling Artists

266 1 Divo to Your Watch List

E

biarh 25
Beck

Guero
cic o vour Watch List

» See al services

Special Features

« Amazon.com Mobile
ccess

Competition
« Wedding Registry.

Amsoncom i Gd
= Tt

Edition)
Amazon.com

Sin City launched the long-running,

critically acclaimed series of comics novels

by Frank Miller. Having worked on some of

the most important comic books in the

1980s, including Marvel Comics's ... Read
more
(Rate thig tam)

(© Star Wars Unleashed Figure: Darth vader by Hasbro

(Rate )

(©) Star Wars Unleashed Figure: Palpatine vs. Yoda by

Hasbro (ate )
(© sStar Wars Unleashed Figure: Asajj Ventress by Hasbro
(Rate )

(@ Memory and Identity by Pope John Paul II (aate it)

Popular Music Pre-
orde
Discover the
‘popular pre-

including
Coldplay’s
X8, that
have eager fans counting
down the day:
anticipation.

b Al music

BuyMom's

Stylish Savings
Get $20 Off aFuture Purchase.
When You Spend §75 on Clarks
fram Amazon.com

Where's My Stuff?

 Track your recent orders.
* View or change your orders in Your

Account,

Shipping & Returns
+ See our shipping rates & policies.
Return an item (here's our Returns

See our animated demo!

Need Help?

« Forgot your password? Click here
Redeem or buy a gift certificate.

Bolicy) « Visit our Help department.

Our International Sites: Canada

Contact Us | Help | Shopping Cart

Search | All Products | for |

Usited Kingdom | Germany | Japan

Your Account

N~

Sellltems | 1-Click Settings

Top of Pag

France | China

Conditions of Use | Brivacy otice © 1996-2005, Am:

@ Intermet
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Category (C)

searcn | SONSE

SEARCH BOOKS
Books v

Advanced Search

(8 e seawcn

Accessories
Arts & Photography
D:

Audio CDs

Audiocassettes
Bargain Books
Business & Investing
Children's Books
Novels

Computers & Internet
Cooking. Food & Wine
Sotertannent

Health Mind & Body
Huhday Greeting Cards
Horar

Large print

Libros en espafiol
iteraturs & Fiction
Mystery & Thrillers
Nonfiction

Outdours & Naturs

Famil

Srojessonsl & Techrical

Reference
Religion & Spirituality
Roman

Science
Science Fiction &
Eantasy

Sheet Music & Scores
Sports

Teens

Travel

Around Our Bookstore

o Award Winners
Best of 2004

Bible Store
Blowout Book Deals
Breakout Books

z
=
3

New in Paperback:
Eictio

n

 New in Paperback:
Nonfiction

 Oprah's Book
Qub®

« Popular Pre-orders
« Shakespeare Store
 The Librarizns'

+ What to Read in
2005

Tune In to TokyoPop

Imported from Japan,
manga's the hottest read
for today's youth. Find
the coolest manga,
comics, and much more
in our

Need Help?
Help with Used Books
Shipping Policies
Help Desk

| eestseuiens | THE =

Hoty Poler

mr 000 Prince

NEW YORK TIMES® ‘CORPORATE

'BEST SELLERS

34% Off Books over $25

unless marked otherwise

Hello, James Lin. We havs Eock Racommendations for
YOU. (1f you're not James L

The World Is Flat

Amazon.com
Thomas L. Friedman is not so much a
futurist, which he is sometimes called, as a
presentist. His aim, in his new book, The
World I Flat, s in his... Read more

(Rate thiz itam) M Jler:

New in Books

Ya-Yas in Bloom

From Publishers Weekly

The Ya-Ya sisters shimmy on and off stage in this
disjointed follow-up to Divine Secrets of the Ya-

Ya Sisterhood, Wells's bestselling novel about the
singular friendship and... Read more

Rate tis item)

» More New in Books

6

Popular Pre- -
orders. Health, Mind & ~ Mother's Day
Body Books

Bosular bra-
orders: Ltarsturs & Bookstore
« Boks for e

Corooe
© Acound the Werld in
0 Catee

seapousos
5

Children's Book  « Atsse & iiso What to Read

sale Sudebosk Sares

i3 Gatiires
+ Dors the Explorer,

Buy 2, Got ] Free
gz Barazin
Eoois

Holmes Sweet Holmes

better to solve a murder with ties to

Holmes? And who better to pen the tale than
Caleb Carr? Commissioned by the estate of
Sir Arthur Conan Doyle, The Italian Secretary.
will delight fans of Carr and the fabled sleuth
alike.

» Read more about The Italian Secretay

Get HarperBusiness Sense

From management and leadership

to current events and journalism,

HarperBusiness has books, like M.

China and The Debt Threat, that
@ will changs how you do business

and look at the world.

The Page You Made

 S,M,LXI by Rem Koolhaas, et al (¥ why?)

« Shanghai by Peter G. Rowe, Seng Kuan (Editor) (@ why?)
« Yin Yu Tang by Nancy Berliner ¢

. Carders i China by petar Vaider (et

« Chinese Imperial City Planning by Nancy Shatzman
Steinhardt (¢ whyz)

nemmmended For You

Creating Web sites is easy. Creating sites
that truly meet the needs and expectations
of the wide range of online users is quite
another story. In Designing Web Usability
The practice of Simplicty... Bsad more

Description
With more than 700,000 copies sold to date,
3ava in a Nutshel from OReilly is clearly the
JAVA favorite resource amongst the legion of
developers and programmers using Java

New and Futura Releases
Java In A Nutshell, 5th Edition
*‘ Book

technology. And now, with the... Read more
(Rata th

mncocmes | CHSTERATS | SRS | Ol | R

Return to Hogwarts on July 16, 2005 @=zm

Ele Edt Vew Favorites Jooks Hep
Qb - O - ¥R 2-
sdress @) 3 P,
= Ford amazoncom e view carr | wisnust | (vousaccomn) | wee  AMAZON
o oot FrDee
e SCEH

Need your

Join
Amazon,
for guilt-free
express shipping
every day

Fiction Forecast
he forecast for
cx | fiction calls for
S5 plenty of hot
5 pre-order titles,
{40 including Nick

The Amazon.com 100
Save up to 40%

1
(1lustrator)

ste )

2. The World Is Flat:
A Brief History of
the.
by Thomas L.
Friedman
(Rate 1)

3. Freakonomics : A

The 48 Laws of

Power.
by Robert Greene

(Rate )
Under and Alone:
The True Story of
the Undercover...
by wiliam Queen
)

10. Baby

e T
‘About the First

(Rate 1)

» All top sellers

in The Mermaid Chair,
the highly anticipated
new novel from
bestselling author and
book-club favorite, Sue
Monk Kidd.
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* Ming Funiture in the Light of Cingse by
Sarah Handler (st it

Inside Himalaya by, Michast i, Basi Pao
(Photographer) (ate i)

Migration by W.S. Merwin (zate i)

« The Road to Reality by Roger Penrose (zat

Newsmakers
seneyuecnny  FeAtUred on The Early Show and Live with
. Regis and Kelly: A year later, and she's still
laughing: Jenny McCarthy follows up her
{ bestseliing guide to pregnancy, Belly Laughs,
h another funny, down-to-earth book on
P the ups and downs of being a mom, Baby.
8oty L@ (aughs: The Naked Truth About the First
Year of Mommyhood. Find out what you're in
for, or just find someane who's been through the same
things you have, from diapers and depression to (quip) the
retum to sex. See more books in the news:

« Featured on Fresh Air: Under and Alone: The True

Story of the Undercover Agent Who Infiltrated

America's Most Violent Qutlaw Motorcycle Gang by

wiliam Queen

Cover of the New York Times Book Review: Ladies

and Gentiemen, The Bronx Is Burning: 197

Baseball Politics, and the Battie for the Soul of

City by Jonathan Mahler

Featured on Imus in the Morning: Being Perfect by

Anna Quindien

« Featured on Sunday Morning: Apple's America: The
raveler's Guide to 40 Great Cities in

the United States and Canada by R.W. Apple

» See more Newsmakers

Listmania! (what

Design with a capital 'D': A
list by nofi, T Design!
(13 item list)

| N—

Creating Usable Websites: A
fist by friedster, Professional
web designer

(8 item list)

« Interaction desian and user experience: A list by
Rodrigo Guaiquil

« How to Desian Websites That Convert Browsers into
Buverst: A list by Eric Graham

« Information Architecture Related Books: A list by
hk_frankie

Visual Studio Hacks
visuaL Book Description
STUDIO With start-up templates for projects ranging from
RS Windows applications to web services, and
(\ extensive help and on-ine documentation, Visual
@ = Studio NET might be mistaken for  tool for.

Read more (2ste this item)

Publishers and Authors
Sell Your Books on Amazon.co

Toin Amazon.com Advantage today!
See our Publishers' Guide

Build Your Own Online Publisher Resources
Bookstore Publishers' Guide

Team up with Amazon com to sell books

from your Web site. We'll help you. Join

Amazon com Associates today!

Learn about Amazon com's Co-op and
Review Policy.

e O U e L

Where's My s

* Your April 26 e recently shipped -- more detai
* Your April 26 order has recently shipped -~ more detail
* Your April 26 order has recently shipped -- more details.
 Check the status of all your recent orders.

Need Help?
« Forgot your password? Click here.
« Redeem or buy a gift certificate

« Visit our Help department.

« See our shipping rates & policies.
« Return an item.

P e ) - )

Your Recent History
Leam More

Recent Searches.

@ In books:
@ 1 books: shanghai modernism
(@ In books: shanghai

Customers who bought items in

Recently Vlewed Products
P your Recent History also bought:

shanghai urbanism

e p
China by Peter G. Rowe, Seng
Kuan (gate i)

hanghai Reflections
by Mario Gandelsunas (Editor),
et al (9wh)

(0}

» Visit the Page You Made

James Lin, make $$$
Sell your past purchases at Amazon.com today!

Top of Pag

Books Seorch | Browse Subjects | Bestssliers | Magazines | Comporate Acconnts
e-Books & Docs | Bargain Books | Used Books

Amazon com Home | Directory of All Stores

Our International Sites: Canada | United Kingdom | Germany | Japan | France | China

Contact Us | Shopping Cart | Your Account | Sell Items | 1-Click Settings
Investor Relations | Press Releases | Join Our Staff.

Conditions of U

Brivacy Notice © 1936-2003, Amazon.com, Inc. or its affiiates
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Product (P)

hanghai: Architecture & Urbanism For Modern China

Fle Edt Vew Favortes Took Hep k
Qs - O REG|B-
address [@11 531158 et oo e oo
=) g amazoncom. g viewcarr | wiskust | (youraccoour) | were
s
utdoors st Wishe
) R 5 o B e o 0 Y

THE NEW YORK T
oot o | macazes |

Spaes ift picks
Amy Wynn Pastor's 5 mMosther"

@ James, this item is recommended for you. Why?

| @ 2 web search @

BROWSE

| CoRPORATE |
SUBECTS

EB00KS | BARGAIN
‘Accoumts | ‘aooc BOOKS'

search | sestseuers |

Shanghai: Architecture & Urbanism For
Explore this item Modern China
y Beter G. Rowe, Seng Kuan (Editor)

TS

or’
Sianin to tur on 1-Click
rdaring.

MORE BUYING CHOICES

List Price: §66-68

Price: $37.80 & This item
ships for FREE with
Super Saver
Shipping. See

e-mail a friend details Lused fnew from
about this item You save: 522 20 (37%)
Availability: Ususlly ships Hava one ta sall2 Sell yours here )
within 24 hours from

RECENTLY VIEWED

@ Architectural
Encounters with

Amazon.com S
‘Add to Wish List
'Add to Wedding Registry )

Dont nave one?
el sat one s for you.

Want it delivered Thursday,

April 282 Order it in the next 21

hours and 46 minutes, and

choose One-Day Shipping at
See details

Peter G. Rowe.

» See morein the checkout.

Page You Made

41 used & new from $37.80
Edition: Hardcover

Better Together
71 Not interested
Town it 8uy this book with Sichard Msler, Architect Volume ¢ (Richard Msier, Architect) by

RICHARD MEIER today!

E . Total List Price: §+45-68

Customers who bought this book also bought

Listmaniat

Architecture.2004:
What's hot, list by
zeldanyc, urbanist

hitectural Encounters with Essence and Form in Modem China by Peter G. Rowe
Richard Meier, Architect Volume 4 (Richard Meier, Architect) by RICHARD MEIER
Usrman Faster woris § By DawdlJenkns
The State at the Beginning of the 21st Century (Columbia Books of
Architecture) By garnard Tachum

» Add your List

Yearbook, 2003-2004 in the
Netheriands Yearbook! by Anne Heageagnng
« The Phaidon Atlas of

by Editors of Phaidon Press

» Explore Similar Items: in Books

Editorial Reviews
Book Description
An architectural view of one of the world's most dynamic and exciting cities

Shanghai's explosive development since the early 1990s has provided students and fans
of architecture with myriad examples of superlatives: from the world's tallest buildings to
its longest bridges. As timely as it is comprehensive this collection of essays confronts
the broader concems of Shanghai's role as a harbinger of China's future and a global
testing ground. Essays cover the socio-political, cultural, and historic aspects of the city
25 well as offer more pointed topical analyses of urban design, preservation and the
developments of the city's waterfronts. Throughout the book, color photographs and
illustrations examine thirty ongoing and completed projects. The resulting overview
presents 3 vibrant city of tension and contradiction, one that both mirrors and drives
China's struggle to break free from economic constraints while adhering to its political
ideals.

Product Details
« Hardcover: 184 pages

her: Prestel Publishing (October 30, 2004)
SBN: 3791331159
men:

ns: 11.4 % 8.8 X 0.8 inches
« Shipping Weight: 2.6 pounds. (View shippin icies)
+ Amazon.com Sales Rank: 181,405 in Bods

(Puslizhars and suthors: imaroy

Customers interested in this title may also be interested in
( Mthat's this? ) Feedback

Sponzorad Li

8uld your Dream Vacation now! More Chaices, Flzxblty & Savings
i Expedia

« See Shanghai at The Times
Get the inside scaop on travel in Shanghai at The New York Times
travel.nytimes.com

« Shanghai Guide & Infc
Helpful Reviews and Rasearch on Hotels and All Things Travel
i mytravelguide.

Customers who viewed this book also viewed

Chinese Architecture by Fu Xinian
Yin Yu Tang: T nd Daily Life of 2 y Nancy Beriiner
New Shanghai: The Rocky Rebith of Chins's Legendary Civby o e
Urban Design: Street and Square, Third Edition by 1.C Moughtin
China Viodara by Sharan Losee
Time Out Shanghai (Time Out Guid

) by Andrew Humphre

» Explore Similar Items: in Books

Customer Reviews

Be the first person to review ti

Listmania!

¢ ahsace SR ot s har: by ze\dany Urban futurist

Architect

e ban Deslgn of Cinear oy sk 1, urban troveler

So You'd Like to.

o see/know about ARCHITECTURE & Arquitects...: by Alsjo, arquitect and urbanist
« start a FAST COMPANY reading group at work: by Charles Decker, Publishing
consultant and "Lessons from the Hive® author

somehow survive four more vears of Bush: by
Professional

giased Publishing

Look for similar items by category

Browse similar items in Books:

e i SIS
« > Subjects > Professional & Technical >

Look for similar items by subject
Search Books by

[ Architecture

O General

[ International Architecture - Asian

Find books matching AL checked subjects
2., each book must be in subject 1 AND subject 2 AND ...

Suggestion Box
Your comments can help make our site better for everyone. If you've found something incorrect, broken, or

frustrating on this page, let us know so that we can improve it. Please note that we are unable to respond
directly to suggestions made via this form.

If you need help with an order, please contact Customer Service.

Please mark as many of the following boxes that apply:

[ Product information is missing important details.

[0 Product information is incorrect. Propose corrections using our Online Catalog Update Form
[ The page contains typographical errors.

[ The page takes too long to load.

[ The page has a software bug in it

[ Content violates Amazon.com's policy on offensive language.

[ Product offered violates Amazon.com's policy on items that can be listed for sale.

Comments or Example:
Examples: issing information such a2 dimensions and model number, tjpos, insceuracies, e

Submit

Amazon.com Privacy Statement Amazon.com Shipping Information  Amazon.com Returns & Exchanges

Need Help?
« Forgot your password? Click here.
« Redeem or buy a gift certificate.

« Visit our Help department,

| @

Shipping & Returns
« See our shipping rates & policies

* Return an item (here's our Returns
Policy).

Where's My Stuff?
« Track your recent orders.

* View or change your orders in Your
Account.

Search Al Products

Your Recent History
Leam more
Recent Searches

Recently Viewed Products Recently Viewed Categories

cArs & .
Books

ounters with
Essence and Form in Modern
China by Peter G. Rowe

» Visit the Page You Made

shanghal urbanism
« shanghai moderism
+ shanghai

Our International Sites: Canada | United Kingdom | Germany | Japan | France | China
ContactUs | Help | Shopping Cart | YourAccount | Sellltems | 1-Click Settings

Investor Relations | Press Releases | Join Our Staff

Conditions of Uss | Privacy fiotice ® 1996-2003, Amazon.com, Inc. o its affliates
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Add to Shopping Cart/Cross-Selling Shopping Cart (SC)

2 Amazor

m Shopping Cart

Yew Favortes Tods Heb

Oums -0 REAG|B

agvess (B hiifefapd e 1
s =) oo Zzoncom. view casr | wiswust | (vourAccounr) | wew
fe Bt bew Fwow DTos teb [ |Sports amazoncom 1 | |
Qus-0 RAG B- &Ond ors Most Wished
— B = ewthasis hie?) (wetcome | ARG aecrmoncs | G | GG [whndiiare | © SFonS"™ " For Ttems

T T ) p—
.
You could save $30 today with the Amazon Visa® Card

g viewanr | wisnust | (voumaccom) | e

p— m :@ oo [Choose asubjec ) Save 530 on your frat purchase, aarn ravards, Get 8 0% APR.A and pay o annusl fae PE———
ur currant subtotal: 53780 free shipping!
‘Your order qualifies for free shipping! (same reztrisons szsly) @m.mm,. e (©JFHEOIIGHD) (cont show this aqain) pping! (some
% vake sure to select FREE Super Saver Shipping as your snipping speed at checkout. Your new sustotal

You could save $30 today with the Amazon Visa® Card:

Shopping Cart for James Lin f youre not amas un.
bare)

TP nmasonvies dscountc- sa000 OIS (© oo to ot
=
N ‘our new subtotal Show gift options see more items like - $37.4
Y botal:  $7.80 m e @ fitmpe ms 1 Subtotal: $37.80

‘Save $30 off your first purchase, earn 3% rewards, get a 0% APR*, and pay no B Maka any changas balow?
Itee. o

Added to y. : B Q Proceed to checkout
Shopping Cart

Shopping Cart Items--To Buy Now QY: signin to tum on 1-Click
ordering.
Customers who bought Shanghai also bought: el = S ————— s [
B ey e -y (] Show gift options
Modern China - Peter G. Rowe; Hardcover  You o
© shanghai: Architecture Usually ships in 24 hours Save ring
& Urbanism For odem S
i e SoveFarater 52220
Hardcover Becligisle for FREE Super Saver Shipping 37%) Recently Viewed Items:
$37.80 Detete
H o Qe ¢
Richard Meier, Norman Foster e — it e o)
by Pater G, Rowe, Seng  Architect Volume 4 Works 4 Subtotal: $37.80 00 Add gift-wrap/note [ (uearn more)
by RICHARD MEIER by David Jenkins (Editor)

it shopping cart

History of the Twenty-

Price: $30. Pr $54.40 Price: $62. first Century by Thomas L.
s S ne from 512,95 Use S i rom 544,60 L1set & ne om 542,63 | (OLreessdto huckowt Friedman
Signin to tum on 1-Click Customers who bought the items in your shopping cart also
order The R. Crumb Handbook
O rddrocart O rddoan O rddoan S bought: by R. Crumt

9 splared on ther ot e
» Explore similar items Co Encounters with Essence and Form in Modern China by Peter G.

Rowe E!ie(uve snd Proftzh\e in
i « Bichard Meier, Architect Volume 4 (Richard Meier, Architect) by RICHARD China by John Chan
Customers who shopped for Shanghai also shopped for: MEIER
 Norman Foster Works ¢ by David Jenkins .
o The State of Architecture at the Esgmmng of the 21st Century (Columbia B e
Books of Architecture) by Bernard Tschumi You Made
5) . In The sarbnok 2003-2004 (; in the
Chinese Architecture Netheriands Yearbook) by Anne Hoogewoning Featured Item
by Ew i, Guo e s
Bahang, L, ean = S
in, Sun - China Modern
Datiang, Nancy 8 by Sharan Leece, &,
Steinhardt by Nancy Berliner Chaster ong About the Shopping Cart
Price: $53.8¢ Price: $2:

= price: $25.20 « Items in your Shopping Cart always reflect the most recent price displayed on | chinass Business Etiqustte.
USe 8 new flom $53.95  Used & new fom $21.42  ised & new fam $25.60 their product p

§ X X « Items remain in your Shopping Cart for 90 days. Mannass. and Coltire 1 the
O ridroar ) O nsbwoar ) O rsoart + Learn more about the Shopping Cart and how to buy items at Amazon.com People's Repubiic of China

(& Roused and Updated
s Redeeming a gift certificate? We'l ask for your claim code when it's time to pay.

Chinsse" by Seott b

Customers who bought items in your Shopping Cart also
bought:

0. Your Recent History
e state of e
Architecture at the e

Beginning of the 215t

Recently Viewed Products Recently Viewed Categories
5) 2 | y y o
i ook of Architecture)
(Richard Meier, by Bemard Tschumi © architecture Tn The. @ shanghai: & Urbanism For Modern * Closing Your Account
Architect) (cdtor, Usne Cheng  Netheniands China by Peter G. Rowe « Using Your Account
by RICHARD MEIER (editor) by Anne Hosgsuoring, (@ The World Is Flat: A Brief ristory of the Twenty=  * Help
Rozmer Van Toom .
ntury by Thomas L. Friedman Books
price: $34.65 price: $10.77 + Graphic Design
Used & new from 21,95 Used & new fom 510,75 Price: $37.80 @ he R. Crumb Handbook by R. Crumb

* Arts & Photography

I I S China at You MUST Know to be
O et ) O rsvart ) O rsvart ) ®Effectwe and Profitable in China by John Chan

(@ aul Rand : A Designer's Art by Paul Rand
@ The Glass Castle : A Memoir by Jeannette Walls

@M. China : A Memoir by Tim Clissold
Where's my stuff? Shipping & Returns Need Help?
« Track your recent orders. + See or gigping ates uoalcies. Forgot Your passord? Clk here @Euno In (unversatmn with Michka Assavas by

View or change your orders i Your « Baucs an frem (reresour atums  » Bdeem o iy 2 Ot cortate Michka Ass
A Bolcy). * Vit o i tparimen
+See our anmatad damat » Visit the Page You Made

Search [Bocks | for -]
Where's My Stuff? Shipping & Returns Need Help?

T « Track your recent orders. « See our shipping rates & policies.  * Forgot your password? Click here.
Your Rex Y « View or change your orders in Your  Return an item (here's our Returns  » Redeem or buy a gift certificate.
— Account. Policy). « Visit our Help department,

Recently Viewed Products ‘Customers who bought items in your Recent

@ he Word 1s Flat by Thomas L. Frisdman (. History also bought:

Search | All Products v for
b iandbaok by R. Crumb, Pete
(@ Chin Strestsmart by John Chan, John L. Chan Amazon.com Home | Directory of All Stores

Eate ) Chinese usiness e china

@ PaulRand by aul Rand (saie ) @ L T, Our International Sites: Canada | United Kingdom | Germany | Japan | France | China
by Scott 0. Salgran

(@ The Glass Castie by Jeamette Walls (sats L ?

ContactUs | Help | Shopping Cart | YourAccount | Sellltems | 1-Click Settings
) visit the Page You Mads

Investor Relations | Press Releases | Join Our Staff
Books Search | Browse Subjects | Bestsellers | Magazines | Corporate Accounts Conditions of Use | Privacy liotice © 1996-2003, Amazon.com, Inc. or its afflistes

‘=-Books & Docs | Bargain Books | Lised Books

&

Amazon.com Home | Directory of All Stores © niemet

Our International Sites: Canada | United Kingdom | Germany | Japan | France | China

Contact Us | Help | Shopping Cart | Your Account | Sell Items | 1-Click Settings

Investor Relations | Press Releases | Join Our Staff
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Sign-In (SI)

.com Checkout Sign In
Favortes Tods beh

&) e pafps sssoms e

amazoncom.
> SIGN IN

Ordering from Amazon.com is quick and easy
Enter your e-mail address: |jlin1117@hotmail.com

© Tam anew customer.
(You'll create a password later)

© Tam areturning customer,
and my password

©Sign i using aur secure server
Eorgot vour password? Click here
Has your e-mail address changed since your last order?

The secure server will encrypt your information. If you received an error message when you tried to
use our secure server, sign in using our standard server.

10 phone orders. Howevar, if you prafer, you may
one in your  the order form onlin
g » gift ca a5k youraim cote e et oy
l6e3? Please visit our Help pages to learn more 3 & an ordar.

The only vay to placa an order st Amazon.com is via our Web site
oho st care

ncom, T

Conditions of Uze Privacy tiotice © 1996-2005, Am:

&l @ Dntermet

New Customer: New Shipping

Address (nSA)

A Amazon.com Checkou

loct Address

Vew Favorites Tods teb

amazoncom.

SHIPPING & PAYMENT

Enter the shipping address for this order

Please enter a shipping address for this order.Please also indicate
whether your biling address is the same as the shipping address

entered. When finished, click the *Continue" button. Or, if you're sending
items to more than one address, click the *Add another address" button
to enter additional addresses.

Full Nam.

Address Line1:
Strest sdress, .0, box, company name, /o

Address Line2:

2partment, suite, unit, building, floor, ste.
city:

State/Province/Reg

Z1P/Postal Code:

Country: | United States ]

Phone Number:

this address also your billing address (the @ yes
address that appears on your credit card or bank " (1t nor el ask you for it in 3 moment.)
statement)? g .

Continue ©)

Address Accuracy
Make sure you get your stuff! Incorrectly entered addresses may unnecessariy delay
shipment. Please enter address information in the appropriate boxes and double-check for
typos and other errors. Need help? Click for address tips:

« General Address Tips
« APO/FPO Address Tips

m coda vhen oay
A more sbout slacing an srder

Redsaming 3 ift caricate? el sk or your
Having aficut sit our Halp pages to

nditions of

Brivacy lotics © 199

2003,

mazon.com, Inc.

€] pore. S ® ntemet

New Customer: Shipping Method

fen rares ot a
EE
amazoncom.

SHIPPING & PAYMENT

Choose your shipping options

Shipping Details (Learn more

Choose a shipping speed:

® FREE Super Saver Shipping (5-9 business days) @
© Standard Shipping (3-5 business days)

© Two-Day Shipping (2 business days)

© One-Day Shipping (1 business day)

Ttems: naed to (Change quantitiesar efete
Shipping to: James Lin, 2557 Le Conte Ave, Berkeley, CA, 94709-1178 United States
« Shanghai: Architecture & Urbanism For Modern China - Peter G. Rowe
$37.80 - Quantity: 1 - Ususlly ships in 24 hours
Condition new

Does your order contain gift items? (1]

[ Ordering a gift? Check this box to see gift options before checkout.

m to pay

Redsaming 3 ift caricate? el sk for your
Ui it oul A more sbout slscing 3n o

Having afic i Halp pages to

Brivacy lotics © 199 z0n.com, Inc.

€] pone S ® ntemet

New Customer: New Payment Method

(nPM)

3 Amazon.com

ieckout: Payment

Se £t yew Favores Toos feb
k- O HEG|E
e (@ e <75 ]

amazon.com.

SHIPPING & PAYMENT

Please select a payment method and create a password

‘You're almost done! Please enter your credit card number below. You may also pay using 3 Purchasing
Card, Check Card, or Amazon.com gift certificate. (All purchases are safe and secure--guaranteed.)
If you prefer to give the number to us by phone, enter only the card's last five digits. After you have
completed your order, we'll e=mail you the phone number to call to provide your full credit card
number. You may also pay by check (why this takes longer)

Paying with a credit card?

Payment Method
© [Visa v [

credit Card No. Expiration Date ~ Cardholder's name

01 v [2005 ¥
Does not expire

Select Amazon.com Visa. Using a Visa Check Card:

© Amazon Credit Account s

Hote: Using an Am
Masteriiongy card

elect Visa. Using a Eurocard or

© Pay by check or money order
(o s unt)

Want to pay by purchase order? Learn more about our Corporate Accounts program.
Have any gift cards, gift certificates or promotional cl

n codes?

Enter code:
Your code will be included when you click the Continue button below.

® covar the cost of your ordar, e vill uza the card you
) Find out more about aift certficates.

i your it cards it can
enter s5ous for tne o)

Create a password

When you come back to Amazon.com in the future, you can use your e-mail address and the password
you chose here to access your account.

Enterapassword [, oo

Type it again [+

Continue ©)

You won't need to enter your address again. You won't need to give us your
credit card number again, unless you enter a new shipping address. You'll be
able to check the status of your orders from the Your Account page.

Having difficulties? Plaase visit our Help pages to leam mora about placing an ordar.

Conditions of Uss Privacy liotics © 19962003, Amazon.com, Inc.
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New Customer: New Billing Address

(nBA)

417

Change Quantities (SC2)

amazoncom. \
e it vew Fawortes Took tep ~ SHIPPING & PAYMENT
Qe - © - ¥ @ shipping to: Continue ©)
s @ > James Lin
amazon.com.
~— SHIPPING & PAYMENT United States
(hange)
Choose a Billing Address " .
Your billng sddress must match the address that appears on your monthly credit card or bank Type  Item/Price Quantity
statement. You may select 3 billng address from your address book below or enter a new ) Shanghai: Architecture & Urbanism For Modem China - Peter G. Rove [ |
biing address. You'll need to do this only once for each credit card. SI7.80 - usually ahips in 24 hours
Condition: new
Address Book oD
oD
Changed quantities? Press s
To delete an item, change its quanmy to 0, then click Update _Continue ©)
United States
0 3 g1t catfcate? Wa'll ask foryour claim code whan I tima &
Having SHCLteL? Piansa vieh our Help pagss t 143 mare about pIing an ordar
Or enter a new billing address Conditions of Uss Brivacy liotica @ 1996-2003, Amazen.com, Inc.
Full Name: | ]
Address Uine1: | J
Strat adiress, 5.0, sox. company name, <o
Address tine2: | J
Aparmant. sult, unk, bullding, foor, e
city:
State/Province/Region: €100 B @ et
21p/Postal Code:
Country: | United States
Phone Number:
— Shipping Address (SA | nSA)
Having dificltiss? Please viit our Help pages o leam mere about lacing an order
3 Amazon.com Checkou ®
Conditions of Uza Brivacy tiotica ® 1996-2005, Amazon.com, Inc. it Vew Favorites Iods [
- @6 B
&0 © et Ou - O BAG|FC
Airess [@ st 3 3
amazoncom. ¥
~— SHIPPING & PAYMENT
Choose a shipping address
15 the address you'd like to use displayed below? If so, click the
o rd er S umma ry (S S M) Corresponding "Ship to this addreser button. Or you can enter o new
shipping address.
Address Book
 Ship to this address
Qo - QO RNRAG E James Lin
sgvess (@) s ssss70e 9
amazoncom. E® United States
~ PLACE ORDER
Please review and submit your order
By placing your order, you agree to Amazon.conts privacy notice and conditions of use.
Or enter a new shipping address
Be sure to click "Ship to this address" when done
Important Message
Thanks for choosing FREE Super Saver Shipping! Please note that your items willtake an
additional 3-5 days to ship. Need them faster? Choose one of our other shipping speeds Full Name:
Address Line1:
Review the information below, then click "Place your orde Place your order Street adirass, 5.0, bow, company rame
Address Line2:
Shipping Details Order Summary Roariment, sulte, unit, bulding, foer, e
Shipping to:  Giage) s37.00 P —
o Shipming & Handing:  $3.59
Ehesemio 399 State/Province/Regio
Tota Before Tax 700 —
Uried states o o Z1P/postal Code:
Shipping Options: (Lsar mors) Order Total: $37.80 Country: | United States v
Choose a shipping speed: G ost s Ssernod Phone Numbes
@ FREE Super Saver Shipping (5-9 business days)
€ Standard Shipping (3-5 busin: phipae™>
. Srancard Sppng (505 business 42) Have any gift cards, gift
wo-Day Shipping (2 business days) certificates or promotional
© One-Day Shipping (1 business day) e —
. Enter them here (one at a Make sure you get your stuff! Incorrectly entered addresses may unnecessarily delay
The following items will arrive in 1 shipment: o
engitemwilanive time): shipment. Please enter address information in the appropriate boxes and double-check for
Need to (Change quaniie o deete)? typos and other errors. Need help? Click for address tips
Estimated ship date for this item: May 2, 2005 .
ayment Method:
: . + General Address Tips
@ Shanghai: Architecture & Urbanism For Modern China - ) e
peter G. Rowe MasterCard: ==
S3T.80 - quantity: 1 - Usually ships in 24 hours :
Condition: new ——
1 Gift options rone (Change ) Billing Address: Change
: — Rada i cocae? il as foryour dam coda vhan 13 tm to 52y
James Lin Having SFfeatied? Pleate vk our Help pages o faur e o ke
United States Conditions of Use Bvacy totica © 1396-2005, Amazon.com, I
Do
n above, then click "Place your orde Place your order 8

Rasd Amazon.com's sricing policy

What happens when you place your order
o et 2o by st hen v ik the “lace your order” button, vl zend you an e-mll

& acknoviedaing raceist of your order. Your contract to purchaza an tam vill not 5& comalets until
o and you an a-mail notiying you that tha tem has bean SPPd

Amazon.com Returns Policy: Within 30 days of dal

v may et opaned
original condition. Exceptions and restrictions o

Sopiv--rend Amazon.com's complete Asturn

archandise in its
N

GO to the Amazon.com home page (without completing your order)

Conditions of Usa Brivacy liotica © 19962003, Amazen.com, Inc.
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Edit Shipping Address (eSA) Payment Method (PM | nPM)

/A Amazon.com Checkout: Edit Address
EE

Qb ~ O HEG

/A Amazon.com Checkout: Payment.

Vew Favortes Ioos teb 3

Vew Favortes Ioos teb

Qo ~ O HEG

giess (@) Ers e e s [B) . e =
amazoncom. v amazoncom. vy
~— SHIPPING & PAYMENT ~— SHIPPING & PAYMENT

Please update the shipping address. Please select a payment method
When finished, click the "Ship to this address" button to proceed with your order. Or you may Please click the button corresponding to your selection, then fill in all required information.
return to your Address Book. N

ol Continue ©)

(you'l have 3 chance to reviewthis order bafore it

Full Name: [James Lin Paying with a credit card?

Save $30.00 off this purchase when you get the Amazon Visa Card
Save $30 now! instantly.

5.0, box, company name, </o Plus you'll eam up to 3% rewards, get 3 0% APR, and pay no annual

fee. Lear more

Address Line1:

Address Line2:
Aparmant. suite, unit, bulding, flesr. stc
- — Payment Method credit Card No. Expiration Date  Cardholder's name

— ® MasterCard [L¥[5 9] sames tin
State/Province/Region: |

1P /Postal Code:

Country: | United States o [visa v | 01 v|[2005 v
Phone Number: |

© Amazon Credit Account ]
eam mors

Or enter a new card

Does not expire
Ship to this address
oR

Return to address book

m Viss Card? Salsct Amazo
o

Nots: Using an Amszo m Visa. Using = Viss Chask Card? Selact Viss. Using 2 Eurcard or
Mastariionay card? Selact M

© Pay by check or money order
(or thaci funds on account)

Address Accuracy

Make sure you get your stuff! Incorrectly entered addresses may unnecessariy delay

shipment. Please enter address information in the appropriate boxes and double-check for Want to pay by purchass order? Leam more about our Carporate Accounts program.

typos and other errors. Need help? Click for address tips: SULCQIDOrals ACCOURS brogran

Have any gift cards, gift certificates or promotional claim codes?

* General A T 1f you have more than one gift certificate, click the "Enter another" button. If not, click the Continue
« APO/FPO Address Tips button below.
Enter code: ]
. I your gif cards, gift certifcates or promational dlsim codes dossnt cover the cost of your order, we vill use the card you
Redseming a gif certficate? We'll azk for your ime to pay antar soua for tha Salanca. (veu may not ey by chack ) Eind out more about gift carificates
Having dificultias? lasse visit our Halp pages to learn more about placing an order. tor =5 the ol PG ‘
nditions of Use Privacy totice © 1996-2005, Amazon.com, Inc Continue ©)

(¥ou can review this order before it is

€] oore 8 ® memet

Having aficul isit our Help pages to lasrn more sbout slacing an order.

nitions of U

Erivacy liotice © 1996-2003, Amazon.com, Inc.

Billing Address (BA | nBA) = 5o

m Checkout: Payment

Yew Favorites Toos tep

amazoncom.

SHIPPING & PAYMENT

Choose a Billing Address

Your billing address must match the address that appears on your monthly credit card or bank
statement. You may select a billing address from your address book below or enter a new
billing address. You'll need to do this only once for each credit card.

Address Book
Use this Address )

James Lin

United States

Or enter a new billing address

Full Name:

Address Line1:
Strast sderesz. 5.0, 5ox. <

Address Line2:
Apartment sute, unt. Suding, flos, et
City: [ |
State/Province/Region:
1P /Postal Code:
Country: [UntedStates |

Phone Number:
Continve ©)

Having dificulties?

ase visit our Halp pages o learn more about 3

Use privacy Hotice © 1996-2005, Amazo

€00
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Thank You (TY)

S andyouts

Shop i
Y Musical 2
Instruments

weLcome

SRS AreAREL
iz thi SToRE | 800K | ACCEsSOREs

(%

Recommended for You:
Fro Nerton Antvinus 2003+ Single ussr

5 by Syma
Pricar $44:59 Used & new from $19.69

Python in a Nutshell
by Alex Martelli
Price: $23.77 Used & new from $15.75

Garfield
by ipas
: $8.

6 Used & new from $5.50

Quicken 2005 Basic [Track, Balance,

by Intuit
Price: $29.95 Used & new from $21.90

by Intut, Inc
: $19.

'S Used & new from $8.99

Cuslumers who bought items in your order also

Norman Foster Works 4
| by David Jenkins (Editor)
$62.37 Used & new

Price:

(Richard Meier, Architect)
by RICHARD MEIER
Price: $34.65 Used & new from $31.95

from $42.63

The State of Architecture at the

by Bernard Tschumi (Editor), Irene Cheng
Editor)

$19.77 Used & new from $19.76

=i

Architecture In The Netherlands
by aane)iooqsuseingmsame s Toors
$37.80 Used & new from $37.80

World Architecture
by Editors of Phai

fon P
100,680 Used & new from

le Edt View Favorites Tools Help

Oumi- 0 RRAG| B-

rgoes [B) S
mazoncom

o
e

seE moRe

eLscraoncs, SToRes’

Thanks, James!
Your order is being processed, and you'll
receive an e-mail confirmation shortly.

Review or edit your order:
* View a summary of your order

« Track your order status

+ Edit shipping and gift options

Make any other changes in your account:

( View your account )

g a magazine subscription as a gift?
el sena s postcard to the recipient in 1-3 weeks.
e eolarncticel o ol Gk poiejcardler ooy
free m

New to Amazon.com?
Click below to watch one of our short animated demos:
* The basics of shopping at Amazon.com

. ~Click or

+ Leam how to track your order status

Let your friends know about your order
Click the button below and we'll add these items to your
Shared Purchases area of your About You page
hanghai: Urbanism For Modern Chin

(Share

Never forget a birthday!
we'll send you an e-mail reminder with gift ideas for
birthdays or any occasion

(Create reminder

Amazon.com Alerts

Sign up to be e-mailed when new products from your
favorite artists are released.

[ Books by Peter G. Rowe

For more options,
Email Address: (jin@ugcs caltech edu

Signup

Free downloads

Pric
100,75 Go to your Digital Locker to view and download digital
\/\ew your digital locker
S items.
Continue shopping ) at Amazon.com.
Instant Order Update for James Lin: Need Help?
Where's My Stuff? « Forgot your password? Click here.
* Your April 26 order is being processed - mor r buy a gift certificate.
» Your April 26 order has recently shipped -- more deta\\s. « Visit our Help department.
« Your April 26 order has recently shipped -~ more details + See our shipping r licies.
» Check the status of all your recent orders. « Return an item.
Top ofPaze
Amazon com Home | Directory of All Stores
Our Intemational Sites: Canada cd Kingdom | Germany | Japan | France | China
Contact Us | Help | Shopping Cart | Your Account | Sellltems | 1-Click Settings
Investor Relations | Press Releases | Join Our Staff
‘Cenditions of Uza | Brivacy tice © 1996-2005, Amazon.com, Inc.or s affiatas
& S @ et
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E.2 BarnesAndNoble.com — as of April 27, 2005

E.2.1 Sitemap

New customer I|



E.2.2
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Pages

Home (H)

2 Bames & Novle.com

He Edt Vew Favorits Tods tep

Qo - QO NRAG B-

e @) amessnon ot

FAST&FREE DELIVERY

See details >

BARNESC:NOBLED

ottems

ACCOUNT  ORDER STATUS - WISk LIST
HELP - ABOUT SHIPPING

sooxs | USED&OUT | BUSINESS & | NEWRUSED | OVO& | usic | cuonen

OFPRINT . TECHNOLOGY | TEXTBOOKS | VIDED
B ———

Save 20%-40% on Computing Books.

SEARCH New This Week
Books b En

Anna Quindlen, Harlan Coben,
[

Jenny McCarthy
AL

Lemony Snicket's A Series of
Unfortunate Events;
The Waltons: Season 2;

FIND A STORE £R: Season 3
Music

o> Jo Dee Messina, New Order,
John Prine

In Fiction & Literature.

FREE ONLINE
READING GROUPS | iriaue In the vaeen

i
?New Groups StartMay 2+ | "om Sermany
troths of The Third

Read along with Richard Russo,
Elizabeth Buchan, Carol Higgins
Clark, and other authors and
experts,

S

FRk

SENUPNOW > | . wistorical Fiction>

| [san services ey
fiate etuone

——

April Is Poetry Month
Savor the beauty of words vith
ou collection. Of pen an ode of | 22
Jour ovn v to Tag
Keoser's o1

brery Serices

czou:

s

SHOP NOW >

In Sex & Relationships
Enjoy a B&N.com Exclusive | Today's New Pick

Gating sdvice

More Bestsellers >

e Sale Annex

New & Used Textbooks | More to Shop for...

Gt | 'sue | aew B8 MEwoER
CARDS | ANNEX | UNNERSITY | PROGRAM

[Tr—
CRAFTS & HoBIES saLE
V2ot To 808
EXCLUSIVE
MEMBER OFFER
50% OFF

BRUCE SPRINGSTEEN'S NEW €D

BUYNOW >

I |

Category (C)

421

He St Yew Fawrtes Ioos
Qe - Q- RRAG| B~
(&) bt ormesarciob & .

Address

BARNESA08

useD s our
voue  Booxs | UsED80

MEDICINE
NEWSLETTERS
rosmemendatons, new
releases and more.

SIGNUPD

Tochnical

Not a Member? JOINNOW >

& Professional

In Book Clubs.

An aging New
] Ve Barns st
1 7

< fistr o
| his Tost world war
I1-era novel, vas

flamboyant tals

| More Today's Book Club >

In Newsletters & Alerts.

Stay informed about new releases, big savings, and more.

Mustery & Thellers

Mors Than 20 Others

' SAVE UP T0 40%

Shipping & Delivery. T
nting alp & Rezources

on Bestsellers Every Day

Gift Sarvices B
3 2rints & Posters.
= jiv i
Esi Cozn for Uses Textbooks | Giftz. Games & lere The Barnes & Noble Top 100
Shizeing & Dlieres L — P
1 Search for All Your Textoooks | Bl Universit 1 UPDATED HOURLY!
Store Rstums
SHOP NOW >
~ .
B O

Phas
Test Prep & Review
All Nursing Categories
ed

fessions
Emergency Medical
Phas

Occupational Therapy
Radiologic Technology
All Health-Related
Catego

LED FASTEFREE DELIVERY .
e T —
[ty S——
susiesss [ETYIR Gioa o | cmonee | SIFTSANES [T [Suz | mmx | wruesain
Seimoioo RSl o ST Shos e D | Frochin

BROWSE ALL BOOKS + MEDICINE & SCIENCE * SELL YOUR USED TEXTBOOKS * TEXTBOOKS HELP &FAGS

L e

Members Save an Extra 10% Every Day!

Medicine & Science

Return of the Leader

ART

With a full-color design and over 600 photomicrographs and ey
ilustrations, this textbook continues to offe the most
authoritative histology resource of ts kind. Revised to reflect the SPECIAL
Iatest research, it emphasizes the relationships and concepts
that link cell and tissue structures with their functions. Plus its | | ,DISCOUNTS
bonus CD packs “zoomable” versions of al the book's photos |
and illustrations. =

For Psychologists

SHIPING & DELIVERY

orems  [EETRDY

7080

» Medicine

» Family Counseling

» Paychotherapy

Elsevier Nursing & Allied P

‘Add toCart You Save: 10%
Add to Cart

» View the collction
» View the colecton

Understanding and Treating
rderiine ity D

Jomn & Gungenen

Ideal for professionals and for

families of borderline personality

disorder patients, this much-needed

quide assembles recent findings

ranging from genetic predisposition

10 BPD to the latest drug therapies

AXOTFE) » ore borderine personaity disorcer

Facarcas
S

> 2l featured new rele

e
‘Green's Operative Hand Surgery
Devis P Green
Ateam of intemational contributors
describes a full range of open and
arthroscopic surgery techniques
discussing how they work in the
OR. select patients. conduct pre-
operative evaluations, and more.
s3800 > More hand sureery

AddOCart) » Surgery bestsclers

SurFrice

for Health Wiley Practi

Professionals

The Complete
Psychotherapy
I P

prerer——

Add to Cart

» View the colecton

nformatonf
Hontbook

Sur Price: 5

-
Our Prics: 52238

Add to Cart

» Testing &
Assesament

Diug Information Handbook 2005
Crates® Loy

Listing trade names from A to Z and
covering over 1,300 drug
manographs, this popular guide
shows drug interaction information.
dosing adjustments for renal o
hepatic impairment.
phamacokintics, and more

» Coming soon n pharmaceeay

» Phamacolooy bestselers

Love Your Life As a Nurse
Kall Dunnary

From comparing offers to managing
time to handiing difficult patients and
supenisors, this fresh, easy-to-read
guide takes you from graduation
through your first nursing job and
into a successful, fulfling career

» bore nursing vocational uidance

> lurse & patent besiselers

R @ Intermet
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Product (P)

Favortes

=@

Toos Heb

o s | UsEv B ouT
(OME | BOOKS | g ChikT

Save

an Extra 10%
Every Day.
Online, In Stores.
All the Time.

Nota Member?
JOIN N

oW >

Other books by
. rlos

Junaueira
Carneiro

BARNES ZNOBLED

o=
o
"ﬂ&ﬂfiﬂ[ll'ﬂ'

HELP - ABOUT SHIPPING

usivess s JTSREIR 0V08 | wusic | cionew | GIFTS.GAMES | GIFT 1 SALE | ban BN MEBER
TechnoLoy REAHITN Vineo Sovs CARDs | AWNEX | UNNERSTY | PROGRAN

'BROWSE ALL BOOKS + MEDICINE & SCIENCE : SELL YOUR USED TEXTBOOKS * TEXTBOOKS HELP & FAQS + SHIPING & DELIVERY

I

¢ MORE SEARCH OPTIONS.

Members Save an Extra 10% Every Day!

Basic Histology: Text & Atlas with CD-ROM

Luiz Carlos Junaueira, Jose Carneiro

NEW FROM B&N

List Pr

88N Price $52.20
(save %)

Member Price: $46.98

Format: Textbook Paperback - Book &
D-ROM

Pub. Date: March 2005

Add to Wish List e e Ban price

Sav
Crary day.

Usually ships within 24
ours - Same Day.
delivery in Manhattan

FAST&-FREE DELIVERY
Larger view Delivery in 3 days or less
Badkview And, shipping is FREE on orders of

See details>

People who bought this book also bought:
« High-Yield t Ronald Dudelc » Annotati
O N R e Cartos Junaueira, Jose From the Publ
eric, Jose Cameire Erom The Critics
editation

tolog q
N R 1 e, Casrat C Evders, Geeras
 Enders (dton)

tfa2 of Histoloay with Functional Correlations Victor
nko

PREVIEW WHAT'S INSIDE

R
* Color Atlas of Basic Histology Irwin Berman, Clara Milikowski ., Table

il Companies, The
Edition Description: ook & CD-<oM
Edition Number:

Barmes & Noble Sales Rank: 42,643

B

THE BOOK

Basic Histology: Text & Atlas with CD-ROM

ANNOTATION
The book contains both black-and-white, two-color ilustrations, and color ilustrations.

FROM THE PUBLISHER
This e the leding exibook for medical bisology and microscopic anstomy courses I festures an

descripti siruture and funcion o cell and the funcion and specialzatin of te fou
groups: epithelial, carnectwe, adipose, an: Chapters on the cytoglasm and tell nudleve.
are upgated to include the most recant drscovaries on cell biology, It lso descrbes the cellar
Finction of 2ach orasn. Cinca correlations 8re highlghizd thraughout tne boc:

FROM THE CRITICS
Doody Review Services

Reviewer: Alvin Telser, PhD (Northwestern University Medical School
Description: This is the 10th edition of a textbook of histology that includes a CD-ROM with the
images found in the book. It s a long time member of the series of Lange Review texts now published
 McGraw-Hil. The sth edition was published
Purpose: =2 “concise” text and atas o bl Hstlogy.The orevius
ediion was Justunder 500 pages and this editon is just over SO0 pages. However, this edition is 8.5° x

< i edvon ves 7' ¢ nciseness is Brguab\e.  would stem hat this book
s besome more of  standard txtbaok of istology than ' eeed 0 Norethelss, 15 3
the authors have scieved their objecives
mainly for students in professional schools but it would be useful as
reference for many underoraduate courses tat touch on the subject. The auihors are Knonisdgeale
in the field, having published the first nine editions of t

ajor ifferance between this sdition and previous editons is ine foct that all he

micrographs and fgures are now n color: Alnough 113 would appear to be vement, 1 found
mostof the microgragts o be of medium o soor aualiy. The olo rencivon o nearly ol the light

s poor. The authors ap ‘ave a few favorie stains that are not in common usage;

fstains used would be helpful to the nonexpert. It is not clear what the authors consider the.
a5 many color images just as any other histology textbook h

and the images that can be copied from th disc ae of very p

CO-ROM was no help in this regar
Assessment: In ts previous cditions, ths book has been usefur and popular. The “upgrade” of this
dition to full color has, i fackvards, Orher books, such 2 Rose ¢

d Atlas, & Edition (Lppincot iliams &

Gartner and Hiat: are superior. There are also cetens adases of Wetologs, e mos e
Wich is Atlas of Functional Histology by Kert (Hosby, 1595). Stadents and faculty would be wel
advised to look elsewhere for a modern text and atlas of histology.

TING
2 Stars from Doody

ACCREDITATION
dumqueira, Lz Crls, M (Ui of S20 Paula); Carmeio Jose, D (Ui of S80 Paulo); Kelly, Robert
., 7hD (Univ of Sao Fau

e
Write vour own

8 & ®nen

422

Add to Shopping Cart/Cross-Selling

(Cs)

2 Barnes & Noble.com

He Edt

W Favortes Tods tielp

Qus - QO RRAG B-

=t
Adcress [8)

[

T

BARNESC:NOBLED

GEPRINT | TECANOLOGY | TEXTROOKS | WIDED

Houe | sooks wusic

ACCOUNT  OROER STATUS : Wisk LisT
HELP - ABOUT SHIPPING

CHILOREN | &Tovs CARDS | ANNEX | UNNERSITY | PROGRAM

B .,
T I

MEMBERS SAVE MORE
Me: W lembers Save 50% on Bruce
Member ity
uy ils & Dust for the exclusive
Memher price of just 59 49-that's 50%
and save

mry Gay. See Dotas.

YOU MAY ALSO LIKE

Roriald Dudsk
Paperbac

Gy s i 23 dars
Our Price: $ 24

Addto (am

szerm]nseczmelm

UsuaHv e witin 24 hours
me Day delivery in

fest

[z

DiFiore's Atias of Histoloay
tomy, Histol acel lati

Bioloay: retest Self. o . Efoschenko
AssessmentandReview ~ Paper
Robert . Kisin George C. UsuaH‘r smps L

a0 (%)

Paperback
Uswal ships within 24 hours  [AGdEG Car
2495
Addtocart
YOUR WISH LIST
tyou h List tems during previous visits and would

save
e toven e pcase ganin

Your Cart Q@ proceed to checkout |

Sasic Hstooon Text2 Atas i

CO-ROM

s Junqusraoss

Gamelr lose Cam

Paper

Uty shs witin 24 hours
me Day delivery in Hanhattan

1SBH; 0071440917

Our Price: 35

Quantiy: 1

Change quanth

View entire cart

Subtotal: $52.20
Members Save: $5.22

Special Offers from Barnes & Noble.com

el
Deliven! See Detail

Save 40% on cookbooks from the names you trust!
Click here to browse our collection.

(@ Proceed to Checkout

Continue Shopping

@ Intemet
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Shopping Cart (SC)

Favorites Toos te

RR® B-

= &) 142705

Qs ~

address [€)

BARNES&NOBLED
wwbncom

HELP - ABOUT SHIPPING
woue | sooks | USEDBOUT | BUSNESS& | NEW

New Customer: New Shipping

Address (nSA)

2 Barnes & Nobie.

He Edt Ve Favoitss Took Hep

423

-Sales tax,f applicable, and shipping charges are calculated during Checkout See Details

Your Wish List
Returning Customers
Sian in to your account to view fems saved in your Cart o

h List from 3 previous visit
New Customers
Create an accountto save items currentlyin your Cart or Wish List

ORDER SUBTOTAL  $52.20
@ Proceed to Checkout

B ® ntemet

Sign-In (SI)

Fle Edit View Favorites Tools Help
Qo - Q" RNE@AG
Addres: [

BARNESZNOBLED

Taction,_ftenContinve. x=898LIActon,ftenContinve.y=128x=07142704 V|

SAFE SHOPPING GUARANTEE -PRIVACY POLICY

@ teln i SignIn

Checkout

New Customers Returning Customers.

Ifyou are new to Bames & Noble.com and donthave an
ccount, well help you set one up 35 you place your order.
Click"Continue"to get started

Ifyou have an acount, please sign into Checkout
Email Address.

Update my email address

Password
(case sensitive) Foraot vour password?

Qsignin

S @ ntemet

Qo - O "N @G
UseD | DV | usic | cmonew | OIFTS,GAMES | GIFT | SuE | Bk BN NEBER
OF PRINT | TECHNOLOGY | TEXTROOKS | VIDED STO% | CARDS | ANNEX | UNNERSITY | PROGRAN [T I oy w———————v
e -
T 0
BARNES&-NOBLED
@ Helo witn your Cart www.bn.com SAFESHOPPING GUARANTEE PRIVACY POLICY
Cart
‘Congratulations! Your order has qualified for FASTSFREE Delivery! See Details. -
Ve Spping from Bames & Hobie com Shipping
Quantiy Description Availabilty price Enter your Email Address
T Basic Histoloy: Text & Atias with CD-ROM Usually ships within 24 hours 5220 Your emall anIrass Js requifed 8 1at wa can cOntat You sboUE our order.
Luiz Carlos Junqueira Jose Cameiro.Jose Same Day delvery in Hanhatan Required «
Moweto | Camsiro Details
wish List . .
Remove | ISBIE 0071440017
FEREE ourprice: 55220 [ ] [
Updato Quaniy Subtotal  $52.20 -
Enter a Shipping Address

[ Save Time! Selecttis checkhor o use this adress as your biing address.

Address Nickname *
For example, Home o ¥ork. 4 nickname will help you locate this address quickly in your lst of addresses.

First Name * Last Hame *
Company Name
Address Line 1°
[IThis s aP.0. Bo, W (PO or FPO) ups.
Help with APOFPO
Address Line 2 (Care of)
Address Line 3
city® State/Province *
[ | [Clickto Select v
ZPPostal Code * Country*
[ | [United States ]

@ continue

8 @ ntemet




APPENDIX E - Designs and Sitemaps of Amazon.com and BarnesAndNoble.com

New Customer: New Payment Method

(nPM)

3 parnes & Nobie.com
Fie Edit

W Favorites Tods telp

Qe - O N
T

Address
ke |81

424

New Customer: New Billing Address

(nBA)

Qs - ©

M
Address v
e |1 5

BARNESC:NOBLED

SAFE SHOPPING GUARANTEE ‘PRIVACY POLICY

BARNES ZNOBLES

SAFE SHOPPING GUARANTEE -PRIVACY POLICY

Payment
YourCurrent Order Tt

Items from Barnes & Noble.com

Subtotal 55220
Standard Delivery to Home FREE
ORDER TOTAL $5220

You saved §3.99 with FREE Shipping.

Select a Payment Method

Credit Card Information

Card Type
[Choose a card type v]

Card Number

—

[ This is a corporate purchasing card.

Card Security Code

Where do | find my card securit code?

Checkout faster next time!
Save this creditcard information for nexttime.

Special Discounts or Coupons

Bames &

@ Helowith Payment

Calculating Your Total

Your order total may change based on any special discounts or coupons you
enter on this page, and an subsequent shipping or giftoption changes.
Paying by Phone

To complete your order by telephone. just click the Py by Phone link atthe.
bottom of this page. You can provide payment and discount information when
voucallus.

See detalls about Pay by Phone

Bames & Noble Gift Card or Gift Certificate.
Only one Gift Card or Gift Certiicate can be used per order.
Card or Certificate Number e

NOTE: Not al Bares & Noble Gift Cards or Gif Certficates require a PIN.
When a PIN is required
2bout Gift Cards and Gift Certicates

MasterCard Reward Certificate
More than one Reward Certficate can be used. Justype in a validation
number and click Enter.” The balance of each Certificate wil be displayed.
Validation Number

Enter

an authorized seller.
2bout Rewarg Cerif

done so, before you complete this purchase )
Membership Humber

Nobl

Your Bames & Noble Hembership number will be stored in your account. (You will have a chance to open an account,if jou havent

NOTE: Barmes & Noble Member and Student Advantage discounts do not apply to Gift Certficates, Gift Cards, renewal of Bames &
o A iberships, it orit 5

Have a coupon?
Coupon Code:

Details

Payby Phone

e or. tems from GameStop
Hembership and Student Advantage discounts cannot be combined.

seller. Bames & Noble

Continue

5 ® ntemet

@ Helpwith Payment

Payment

Enter Your Billing Address

Required s

Youve chosen o p

th this credit card: MC = ST, exp date W
To ensure sucsessful autnorization, be certain that the biling address you enter matches the credit card biling sddress.

Address Nickname *
For example, Home or Work. Anickname will help you locate this address quicklyin your st of addresses.

First Name * Last Name *

Company Name

Address Line 1

[IThis is @ .0, Bor, Hitary Address (4P or FPO) or address that cannot b seniced by UPS.
P

Address Line 2 (Care of)

Address Line 3

city® stateProvince *

[ | [Clickto Select v

2IPPostal Code * Country*

[ | [United States )

Phone

Q continue

@ Done S ® mntemet
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Create account

Favorites Toos te

Order Summary (S)

3 Barnes & Nobie.com

425

Create a Barnes & Noble.com Account

Required o

To complete your purchase, you must create  Barnes & Noble.com account Fill n the fields below.

Email address *

(6-12 characters; et

Confirm Password*

First Name *

James

Last Name *
Lin

Security Question*
[ select Secuity Question
About Securiy Questions

Security Answer *
(615 characters; spaces allowed.)

See our safe shopping quarantee,

B @ ntemet

Review Details and Place Your Order
Youte almost finished! Please review the detals of your order and click the Place Hy Order” buton below
Order summary

Items from Barnes & Noble.com

Subtotal ss220  MasterCarg Home
Exp. Date James Lin
Standard Delivery to Home FREE | o o220
ORDERTOTAL $52.20  Change Payment Method
p Edit Shipping Ada
You saved $3.99 with FREE Shipping. o]

i
payment method or to add a coupon, | Chanae Reclplent
GiftCard, Gt Cerficae,or Reward

Certcate

Have a coupon? Enter itnow

Billng Address
Home.
James Lin

Edit Biling Address
her Addr

tems Shipping from Bares & Hoble.com
‘Change Shipping Options

About this part of your order:
Status: Usually ships within 24 hours - Same Day delivery in Manhattai
2

less, once your order has shipped.

Quantity Description Availabilty Gift Options. Total Price.
Basic Histoloqy: Text & Atlas with | Usuallyships within 24 | Gift-Wrap: None 5220
CO-ROM hours. Gift Message: None
Change
Luiz Carlos Jungueira Jose. Same Day delivery in Change Gif Option
Carmelro,Jose Cameiro Manhattan
1SBI: 0071440917
Our Price: $52.20
Shipment Subtotal $52.20
Shipping & Handiing FREE
Sales Tax 50.00
Shipment Total $52.20
ORDER TOTAL $52.20
Your credit card will be charged® $52.20

@ Place My Order

o place your order, lick this bution once and waitfor the Thank You page to appear.
lacing your order you agres to the Bames & Noble.com

2 Poli
*Your credit card will be charged only when your order ships.

Bares & Noble.com is a US-based merchant.

23]
[ Fie Edt Yew Fgvortes Ioos Help a
Ouni- 0 REG| B Om -0 BB G| B
iess [B) s 3 e [B) g —
BARNES&-NOBLED BARNES&-NOBLED
b con SATE SHOPPING GUARANTEE PRIVACY POLICY www.bn.com SAFE SHOPPING GUARANTEE -PRIVACY POLICY
- @ Help with your Account .
Account Review
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Shipping Method (SM)

73 Barnes & Noble.com

He Edt Ve Favoritss Toos
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Edit Shipping Address (eSA)

73 Barnes & Noble.com
Tods ek e Edt Vew Fawrts ook teb
Qe - QO RNRAG = Qo - O HNRAG =
s | v ress | v
Adress (@) o aderess (@)
& ] & ]
BARNES &NOBLE BARNES &NOBLE
S lizecas SAFE SHOPPING GUARANTEE:PRIVACY POLIEY S lizTecas SAFE SHOPPING GUARANTEE-PRIVACY POLIEY
Shipping Shipping
Select Shipping Options Change Your Address
Shipping Address Required »
Confirm Shipping Address Address Nickname
Home Home
James Lin
First Name * Last Hame *
gt srpning s ljames ] L
Company Name
Items Shipping from Barnes & Hoble.com Help with shipping methods and rates
Your order has Delivery! Address Line 1°
Weve selected DELIVERY 1fy0u change either selection, your order will not
qualt for FASTAFREE DELIVERY. Shipping and handiing charges are applied to Gift Cards, Used & Out of Print Books flom Barmes
& Noble BookQuest and tems from our PC & Video Games store, which ship separately and are displayed individualy below. See Bl Thiz o5 5,000 Wl Rt se2 VR ERQ i teez st e stV bEs
Details Help with PQFPO
Selecta Shipping Method AT
© Standard Delivery © UPS select © A Service © Expedited Air
2Business days or 2105 business 2103 business Service
fess vs v 1102 business dass
Free 08 sass 15.48 AddressLine 3
Quantiy Description Shipping Availabilty
1 ic histol Atias with CD-ROM Usually ships wihin 24 hours . y .
o Luiz Cartos Junqueira,Jose Cameiro Jose Cameiro Same Day deleryin Hanhattan (i SwieProvince
SO0%E | paperback L D
OurPrice: 552.20
ZPPostal Code * Country *
[ | [United States ]
S [ sending a Gift? Clck here fone of mare of your fems is a gt Selectgit4rap and message options for each git
auring Checkout
Phone
Q°°"“'"ﬂ Cancel (!comlnu-
o Top A Bus
8 @ mtemet & 5 @ et

Change Quantities (SC2)

3 Barmes & Noble.com com

He mt Uew Fawrtss Ioos tep Favorites Toos e

Qo - O H@AG B- REG B

e [€) g = agress[@) . 9
j2) R

BARNES&NOBLED

Ww.bn.com

HELP - ABOUT SHIPPING
usEDnour | usWESSs | Newaused | ovoa oS caes |G S Bax WEuSER
HOME | BOOKS | gy | TecaNoLosy | Textsooxs | vioeo | MUS° | CHILORS ProGaAM

Y

. @ Help wih your Cart
Cart

Congratuatons! Your order has quaife for FASTSFREE Delvery! See Detals.

Hems Snioping rom Barmes & Noble.com

Quantity

Description Availabilty Price.
3 Basic Histoloqy: Text & Atlas with CD-ROM Usually ships within 24 hours 5220
I LuizCarlos Junqueira Jose Cameiro Jose. Same Day delivery in Hanhattan
Moveto | Cameiro Details
Wish List
Romove | 1SBN: 0071440917
FEEE ourprice: s82.20
Update Ouaniy Subtotal $5220
-Sales tax,f applicable, and shipping charges are calculated during Checkout See Details
Your Wish List
Returning Customers
Sian in to your account to view fems saved i your Cart or Wish List fom a previous visit
New Customers
Create an accountto save items currentlyin your Cart or Wish List
ORDER SUBTOTAL  $52.20
@ Proceed to Checkout
PR
€] oone

B ® ntemet

BARNES&NOBLED

SAFE SHOPPING GUARANTEE -PRIVACY POLICY

Shipping
Select a Shipping Address

“This Is Your Current Selection

James Lin

Change Your Current Selection:

o
To change the recipient, select another address below or add a new address by clicking “Add a New
Address.

@ Home
James Lin

NOTE: Your

from your

Add a New Address

Showing 1 of 1 item

© continve

5 @ et
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New Shipping Address (nSA)

3 Bar
e Bt Yo Fawiss Dok e
Ox- 0 R@G

.[@)
Adcress [€)

5 & Nobe.com

New Billing Address (nBA)

2 Bar
e Bt Yew Fawiss Dok e
Qui- 0 BREG

L@
Adcress [€)

5 & Nobe.com
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BARNES&NOBLED

SAFE SHOPPING GUARANTEE -PRIVACY POLICY

BARNES&-NOBLED

SAFE SHOPPING GUARANTEE -PRIVACY POLICY

Shipping
Enter a Shipping Address

Required s

] Save Time! Selectthis checkbox to use this address as your billing address.

Address Nickname *
For example, Horme or Work.

will help you locate hi i in your it of addresses.
First Name * Last Hame *
Company Name
Address Line 1°
[This s aP.0. Box, (40 0rFPO) of by UPS
Help with PQFPO
Address Line 2 (Care of)
Address Line 3
city* State/Province *
[ ] [Clickto Select v
ZP/Postal Code Country *
[ | [United States ]
Phone
Gancel | @) continue
pap—_—

Eoee

S ® ntemet

. @ Helo with Payment
Payment

Enter Your Billing Address

Required »

Youve chosen o pay with this credit card: MC *** Wi, exp date

To ensure successful authorizaion, be certain that the billng address you enter matches the credit card biling address.

Address Nickname *
For example, Home or Work. Anickname will elp you locate this address quickly in your st of addresses.

First Name * Last Name *

Company Name

Address Line 1°
[Thisis 3P.0. Box, Adaress (490 or FPO) o
Help with APOFPO

d by UPS.

Address Line 2 (Care of)

Address Line 3

aiye satoprovince*

I ] [Cickto Select 3
ppostaCoe Country

f ] [Unted Saes v
Phone

cancel | ) continue

Billing Address (BA)

Favortes Toos Heb

RER6 E

BARNESC:NOBLED

SAFE SHOPPING GUARANTEE 1PRIVACY POLICY

@ Helwith Payment

Payment

Select a Billing Address

Youve chosen to pay with this credit card: MC *** S, exp date s Add a New Billing Address
Select a billing address for this credit card from the list below and then click “Continue.” Ifyou don't wish to use any of the addresses
listed below, click “Add o e certain

matches the credit card billng address.

®

Home
James Lin

Showing 1 of 1 tem

€] 0o

5 @ et
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Edit Billing Address (eBA)

3 Barnes & Nobie.com
e Edt Vew Favortes Toos Hep

Omi- 0 REG
b

Payment Method (PM,)

2 Barnes & Nobie.com

e Edt Vew Favorits Tods el

SAFE SHOPPING GUARANTEE -PRIVACY POLICY

Ox«- 0 B@G
saoes ) s rases [B) Stz
BMEIIES&II(]B[E@

BARNES&NOBLED

SAFE SHOPPING GUARANTEE -PRIVACY POLICY

@ Helpwith Payment

Payment

Edit Your Billing Address
Required »
YouVe chosen to pay with s creditcard: MIC *** M, exp date s
To ensure successful authorizaion, be certain that he billng address you enter matches the credit card biing address.

‘Address Nickname
Home

Firsthame * Lastame ©
[James ] [un

Company Name

Address Line 1°
[JThis s a P.0.Bor, Hiltary Address (420 or FFO) or address that cannot b seniced by UPS.

Help with APOFPQ

Address Line 2 (Care of)
Address Line 3

city* State/Province *

ZPPostal Code * untry *
| [United States v

Phone.

cancel | () Continue

S @ ntemet

@ Helg win Payment
Payment
Your CurrentOrder Total
Hems trom Barmes & oble.com Calculating Your Total
<220 | Yourorder sl may change based oy special iscourts or coupans you
Sustata! ss220
ehier on i 3ge, and any subsequent SNBBING o G oplon changes,
Stendar Deieryto Home Free

Paying by Phone
ORDERTOTAR 85220 0 complete your order by telephone, just click the Pay by Phone link at the

bottom of this page. You can provide payment and discount information when
you call us.

You saved $3.99 with FREE Shipping.

See details about Pay by Phone

Select a Payment Method

Credit Card Information

EIE]
MC™ 8 exp. |

‘Add, Edit, or Delete Card

Sames & bl Gt Cardor Gt Crticate
B onone Gt Gardor G Cafcate can b e pr .
CardorCorticatoumeer i

NOTE: Not al Bames & Noble Gift Cards or Gift Certicates require a PIN.
I is required
About Gift Cards and Git Cerficates

MasterCard Reward Certificate

Hore than one Reward Certficate can be used. Justtype in a validation
number and click Enter.” The balance of each Certficate wil be displayed.

Validation Number
Enter
be applied

an authorized seller.
About Reward Certficates

Special Discounts or Coupons

dholc

Your Bames & Noble Membership number will be stored in your account.(You wil have a chance to open an account,f you havent
done so, before you complete this purchass. )

Membership Humber

NOTE: Bares & Noble lember discounts do not 3pply Git Cards, renewal of Bames &
Noble or Stugent Advantage memberships. items from GameStop, or items purchased from an authorized seler Bames & Noble
Hembership and Student Advantage discounts cannot be combined.

Have a coupon?

Coupon Code

Details

Payby Phone @ continue
A sssioTor

S ® ntemet
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Payment Method: Choose Credit Card
(PM)

2 Barnes & Nobie.com
e

Yew Favorites Loos teb

Payment Method: Edit Credit Card
(ePM | BA)

2 Barnes & Nob

P o it Yew Favries Iods teb
Oms -0 RBRE G| B Quni- O RE@G
e B s o 2.bamesaninole comfroplonaspe0A 7204 e rires [B) pr— e

BARNES&NOBLED

SAFE SHOPPING GUARANTEE -PRIVACY POLICY

BARNESZNOBLED

SAFE SHOPPING GUARANTEE -PRIVACY POLICY

@ Helg win Payment
Payment

Credit Card nformaton

o updatejourcreditca formation, orto delete a existing car,click on the approprite creci car ik

To add a credit card, click on “Add a New Credit Card.

Your Credit Cards Add 3 New Credit Card

(@ Return to Checkout

S ® ntemet

Payment Method: New Credit Card
(nPM | BA)

2 Barnes & Nobie.com

ew

vortes Tods el

I w
Ox -0 B@EG| B
sress [ @) ntos:cart bemesandnable,com/Shop/op.asp- v

BARNESNOBLED

SAFE SHOPPING GUARANTEE -PRIVACY POLICY

@ Help with Payment

l;ayment

Ada ew Creat
-3 [=Baualla |
Caratype

[Choose acaranpe ¥]

Card Number

Expiration Date
[Month ] [Year v
[ This is a corporate purchasing card.
Card Security Code
Where do|find my card securi code 2

Omake this my default credit card for future purchases.

Select or Add a Billing Addres:

s
0 assign a new billing address to this credit card, choose from your addresses listed below.
or click “Add a New Address.

At 3 New Address

@ Home.
James Lin

Showing 1 of 1 item

cancel | € Continue

@ Helpwith Payment

Payment

Change Credit Card Information

You are working with:
WasterCard, number ending in ***** curtent expiration date et ar
(For your privacy and securiy, we do not display the enfire credit card number.)

Expiration Date: Credit Card Billng Address.
‘ Home

% James Lin
[ This s a corporate purchasing
cara

] Make this the default credit card
for future purchases.

Change Billng Address

To assign a diferent biling address to this credit card, choose from your
addresses below and then click “Continue" to update the credit card biling
information.

£dd 3 New Address.
Ifyou wishto add 3 new address to those listed below, clck “Add a New.

ddress’

(o)

Home
James Lin

Showing 1 of 1 item

Cancel | ) continue

S ® mtemet




APPENDIX E - Designs and Sitemaps of Amazon.com and BarnesAndNoble.com 430



43

APPENDIX

F Materials for Judging Damask
Desktop and Smartphone
User Interfaces

F.1 Consent Form

My name is James Lin. I am a graduate student in Computer Science at uc Berkeley.
I would like to invite you to take part in my research. It consists of evaluating user
interface designs over the web. The purpose of the study is to learn more about the
design of user interfaces.

If you agree to take part in my research, you fill out a questionnaire on the web at
the time and location of your choice. There will be one session. I ask that you
schedule one hour for this study, though it is possible that you will finish early. The
study will consist of looking through and evaluating several user interfaces on the web,
and filling out a written questionnaire after each user interface. I would like to
emphasize that this experiment should be approached as a fun activity and a
contributing effort. It is okay if you do not complete the task. I may ask to contact
you by telephone or e-mail if there are any follow-up questions I have after our
interviews.

If you agree to participate and finish the questionnaire, you will receive a $50 gift

certificate from Amazon.com to thank you for your participation.
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There are no known risks to you from taking part in this research, and no
foreseeable direct benefit to you either. However, your participation will contribute to
my efforts to improve the state of the art in user interface design.

The judging results that you will create will be kept on my secured computer. We
will not use any identifying information in any reports of my research. After this
research is completed, I may save this data for use in future research by others or
myself.

Your participation in this research is voluntary. You are free to refuse to take part.
You may refuse to answer any questions and may stop taking part in the study at any
time. Whether or not you participate in this research will have no bearing on your job
or your relationship with uc Berkeley.

If you have any questions about the research, you may contact me, James Lin, at
(408) 927-2687 or jimlin@cs.berkeley.edu. If you agree to take part in the research,
please sign the form below. Please keep the other copy of this agreement for your
future reference.

If you have any question regarding your treatment or rights as a participant in this
research project, please contact uc Berkeley's Committee for the Protection of
Human Subjects at (510) 642-7461 or subjects@uclink.berkeley.edu.

I have read this consent form and I agree to take part in this research.

Name (please print) Signature Date
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Introduction

Thanks for participating in our study of early-stage UI designs. You will be asked to
look at four early-stage UI designs and evaluate them based on several criteria, both
freeform questions and ratings. These UI designs were all created in less than 1 hour
and 45 minutes, with an average time of 1 hour.

You are to evaluate the designs as if the designer is applying for a job at your firm,
and the designs were created as part of the job application process. The designs will

look similar to the screenshot below:

7Y Hgme - Forills Fircfox

Fe [Edt wew Go [ookmads Toos help

4n ge §a

| 111 Main 5¢
X’J oe Schmue Anytown, CA 99959
(885) 55858558

Home Research Publications Personal

B T T e T T Y

B N N N N S

o T T e T T T

TR T T T T T T T T T T T S T T T T i

B T s

BN A P R N T, N B P P i g N e P i e

R W )

A few things to note:
e A blue line under a squiggle means that it is a link.
e Buttons (like the Search button in the upper right-hand corner of the

example) may or may not be linked to another page.
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e Ifyou get lost, you can click the link labeled "Turn sitemap on" in the

upper left-hand corner, which will make the design look like this:

) Heame - Maorilla Firefox

e Edt

Wew

Tien gff
LiaTas

Home

Rassarch

# Project 1
* Project 2
Publicaticns

Personal

Go  feockmardes Took Heip

111 Main 5t
(EJ oe Schmoe Arytown, CA 99998

(555) 555-5555

peBexumple.com
Home Research Publications Personal

BT R T T T R R

N P B ™ e P i i, e e g N i

L T i e T B R

T e e T Ty

L T N e T L B W T T W T W W W W

A, N N

T i i P i ani e, i i e

B T e
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Within the sitemap, the page you are currently viewing is in bold (in this

case, Home).

Throughout the evaluation form itself, there are buttons labeled Save the whole

form as a draft (just in case). This allows you to save your answers so that you can

come back later. After saving the form, you can close your browser without losing

your answers. To resume evaluating, simply come back to this page and login again.

Before starting, make sure you have enabled cookies and JavaScript in your

browser.

To begin, please enter the evaluator number and password that you received from

us by e-mail.

Evaluator number:

Password:
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Questionnaire

x out of 4 designs
Evaluation of Design y
A designer is applying for a job at your firm and has been asked to create a
preliminary design for a web site for selling books. Here are requirements that were
given to the designer, and the designer's design:
o Instructions for design task (/inked to the instructions given to the participants:
$C.6.1, Task 2; $C.6.2; or $C.7.6, depending on the design)
o Design y (linked to the appropriate design, Appendix D)
As part of the job application process, you are to evaluate the design and the

designer. Please fill out the following form.

Browsing for a (CD | Book)
Page flow
1. Please give a rating for how well the pages for browsing for a (CD | book)

were /inked together: (1 = negative, 5 = positive; evaluator number in

parentheses)

Designer | Ratings

1 2 3 Average

Desktop—No patterns or layers

4 @4 02 4 333

5 33 ®3 9 2 2.67
6 (52 6) 2 an3 2.33

7 m3 22 33 2.67
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10

13

16

m5
24
(153

(155

@4

53

(16) 3

(16) 4

a1

© 4

73

(18)4

333

3.67

3.00

4.33

Desktop—Patterns and layers

4

10

13

16

94
653
(12
24
(15) 2

(1504

(10) 2
62
@2
3
(16) 3 |

(16) 3

124

an3

72

®3

an4

(18)4

333

2.67

2.00

3.33

3.00

3.67

194

Smartphone—No patterns or layers

(223

(295

4.00

436
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6 05 @n3 283 3.67
7 @34 @43 @4 3.67
8 (19) 2 (20 2 (30) 4 2.67
9 (23) 2 @293 (294 3.00
0] a1 w2 w4 233
11 @2 @5 w4 367
Smartphone—~Patterns and layers
4 (193 223 293 3.00
5 2N @51 (26) 2 1.33
6 (204 @n3 283 3.33
7 234 (24) 2 @273 3.00
8 (193 22 (05 3.33
9 233 @4 (29) 3 333
10 @n2 251 30 4 2.33
1 225 (26) 2 (28) 3 333

2. Discuss with the designer what you like and do not like about the how the

pages for browsing for a (CD | book) were Zinked together.

DesiGNER 4 * DESKTOP * NO PATTERNS OR LAYERS

9) | thought it worked fine.

437

(10) 1like the fact that i have visibility into all genres on the top left nav. | like the use

of the horizontal space. All the important information is in my face, i like that.

(12) Seemed familiar and comparable to other online music seller web sites.

DESIGNERS * DESKTOP * NO PATTERNS OR LAYERS
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(3) Some of the language is awkward, such as proceed. | wasn't sure where | was
goign with this link. | wasn't sure what the link below the album details was for
(the add to shopping cart). This seems like an odd detail to leave off a design. |
think the artist name should have been linked to the listing of all their albums.ql
like that there is some navigation on the Album page but it still doesn't really
give much indication of where you currently are in the category structure.

(8) should have secondary method of interaction menus for users to retrieve
information. users should be able to directly purchase music instead of looking
at details, then purchase.

9) Ok this was confusing. | click on a "featured album™ and | go to an "artist's name"
type item???? Put an album name item on that first page for each of those

"featured albums" such that when I click on it, the next page makes better sense.

DESIGNER 6 * DESKTOP * NO PATTERNS OR LAYERS

(5)  notentirely clear the connection between the main genre page and the
selection of possible artists. or how this design would support backing up and
browsing for another selection.

(6) As with Design 1, the linking from home to genre to CD info is straightforward.
I'm missing some "scent" trail in the way of page titling - I'm in Alternative, I'm
looking at the album called Hai! (I think). I like that the genre navigation stays
with you.

(11)  The flow was fine.

DesiGNER 7 - DESKTOP * NO PATTERNS OR LAYERS

(1) no problems
(2) Can't choose another aloum or genre easily.

(3)  The flow seems adequate. Main page>genre>album page.

DESIGNER 8 - DESKTOP * NO PATTERNS OR LAYERS
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No problems, web-standard browse path
The pages were all linked well. | didn't notice any errors.

Difficult to navigate bewteen levels

DEsiGNER 9 * DESKTOP * NO PATTERNS OR LAYERS

The pages seemed to link well and | didn't see any broken links.

Path was pretty direct, information scent is supported through titles. There is a
lack of other navigation on the pages, however. Also missing any references to
the ringtones - should be creating awareness and telling people how to get it.

I like the fact that it is simple. §Why are the genres at the bottom?9l do not like
the fact that | cannot go back to where | came from without hitting back button

several times. How do | go back to the home page?

DESIGNER 10 * DESKTOP * NO PATTERNS OR LAYERS

()

(8)

I like the shopping cart to be linked on browsing page, so | can always go there
to check what is in my cart.991 don't like that the checkout page is totally
separate from the CD browsing. What if | want to go back to buy a new CD
during the checkout process?

are breadcrumbs part of this design? if so, these could be more clearly marked
in these mockups. would be interested in hearing the rationale behind
browsing by genre - are there compelling use cases for this versus say browsing
by new releases or top rated?

Browsing for CDs make sense

DESIGNER II * DESKTOP * NO PATTERNS OR LAYERS

(7)
(1)

Unable to navigate efficiently between pages
I like that the user can easily "drill down" to an album by choosing a genre and

then selecting an album from a list of albums.141'd like to see a more creative
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(12)

way of presenting a "search for a specific aloum" feature. But doing so wasn't
part of the requirements, so | suppose that's fine.

Interface seemed familiar to me, comparable to other online music sellers.

DEsiGNER 13 * DESKTOP * NO PATTERNS OR LAYERS

(15)

Browsing for a CD was possible, but contained errors.99The homepage was
successful. The simple genre links from the homepage work fine, because they
resemble the very familiar pattern of the categories on a search-enging
homepage.f1The requirements stated both "a page for one genre of music"
and also a "product page." | see a page entitled Oldies, which satisfies the one-
genre requirement; however | see no "product” page. Folding the individual
products into the same page is a nice way to save a click, and would be worth
putting in front of users for their response. However, the big problem here is
that the designer assumed a very small data set (the list of featured albums).
The designer offered eight genres, yet only four featured albums in one genre.
Granted, the requirements should have specified a number range; a stated
upper limit of three, 20, or 200 featured albums would make a big difference in
the linking to individual albums. But absent that upper limit, the designer
should not have assumed just four featured albums and skipped the "product
page" requirement.f19The requirements did not specify how easy it is to browse
from one genre to another. There are real-world reasons why a browser might
want to (1) stay highly focused in a genre, or (2) jump among genres. It appears
that the designer assumed #1 -- a fair assumption -- by providing only a link to
the homepage rather than "sideways" navigation to other genres from the
Oldies page.

It seems to me that this design would work well if there was a very limited
inventory of CDs, but that as soon as the number of CDs increased the browse
mechanism would fail.

Clicking from the genre page was easy, but the way to link from music isn't

readily understandable.
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DesiGNER 15 * DESKTOP * NO PATTERNS OR LAYERS

(13)

A drop down menu is not the best way to start the customer experience,
especially when there are only 4 options in that menu. The OK button seems
unnecessary, why not just link on select? A simpler Ul could be made that
requires fewer clicks.90nce a genre has been selected the add to cart
functionality should be a priority. Once again by using a form method, you're
adding extra work for the customer. Checkboxes and submit also suffer from
lack of proximity.19Good that Search is persistant, but results present a
different UL.

it's pretty easy to get around,flit would be nice if the home page had some
features on it

The pages seem to link well together -- there might be more interactivity on
each page (allowing a user to continue shopping after they view their cart, and
on an album page, allowing a user to purchase either individual songs or a

whole CD).

DESIGNER 16 * DESKTOP * NO PATTERNS OR LAYERS

(15)

(18)

Phew, what a relief. | thought | was going crazy.19The hyperlinks are done right,
reflecting a hierarchy as specified. They are implemented in global nav plus
drilldown. No problems - all the way down to song samples.

This design seems to have a better flow from genre through album listing
through album details to purchase. (I know that | am reacting to the overall
similarity to shops like Amazon.com here.)

Browsing and search both work, there's a clear navigation element to the screen.
| know where | am, | can get home, | am an enabled user. The Buy Now
accelerator was handy, although personally | don't find myself making use of

such things on product websites. (iTunes, on the other hand...)

DesiGNER I7 - DESKTOP * NO PATTERNS OR LAYERS
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Pretty good. Appropriate use of graphical links for each major genre
section.qYFeatured Music is acceptable. Could link text instead of more info
button...or perhaps repeat graphical links?99Consistent top navigation is good!
No links between genres, no way to hyperlink through a lot of stuff at once.
Access to merchandise is very narrow and constrained, and | feel like I'm doing

Big Things when I'm clicking buttons; where are the links?

DesiGNER 4 * DESKTOP * PATTERNS AND LAYERS

The flow is ok.

How do | go back?

Fulfills application spec requirements. | like the ability to change several options,
such as billing address, mailing address, and change of order. | also like the

option of emailing a password back to customer.

DESIGNERS * DESKTOP * PATTERNS AND LAYERS

3)

| found this very awkward. Do you really have only the one book to purchase for
this genre? The pages were linked together adequately, there's just not much
there to link. There should be more pages and the navigation should be evident.
It's hard to determine how users get around in the site.

It is linked together in the natural progression of online shopping experience. it
is fine, but there are inconsistency in link options and no clear indication on
how to "go back."

What's the difference between BUY and ADD TO CART.qThis isn't very clear.
Make the difference between these much bigger or make the PURCHASE
command more consistent.919The multiple column format is good vs. forcing
user to scroll down. Nice clean spacial organization. | don't understand the "95%
visitor link" links - what is this supposed to provide user link to? What is the

value of this feature?
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DESIGNER 6 - DESKTOP * PATTERNS AND LAYERS

(5)

(1)

seems like it works - but i'm not sure how the genre heading connects with the
main category sub-header at top?

The path from the category on the home page to a featured book to book detail
is clear. 19What isn't so clear is the navigation in the opposite direction - or
navigation if your frst path isn't what you wanted. | felt a little stranded on the
book info page with the loss of the navigation. | also didn't feel confident on
how to search books that were not featured on the Mystery category
page(search function is very basic), or what the main versus sub categories were
supposed to be without seeing an example. The two different search fields on
the home page and the mystery page also confused me.

This is fine.

DeEsiGNER 7 - DESKTOP * PATTERNS AND LAYERS

(M
()

Fabulous, although consistent button placement would be an improvement
Double visitor links are not necessary. And it distract the user. Main category
should also show on detailed book page.f1lt is good to have shopping cart and
search box everywhere.

It would have been nice to provide breadcrumbs to allow quicker navigation
out of the page but otherwise | think this was done well. | would also
recommend linking author to assist users in finding other books by the same
writer. 9l liked being able to jump quickly to related books from the book page
(another reason for breadcrumbs). Otherwise browsing navigation is functional,
allows user to view items directly in the direct path as well as branching off to

related items.

DESIGNER 8 * DESKTOP * PATTERNS AND LAYERS

)
(4)

some detail for the destination of each link should be providedotherwise, fine.

There were broken links in this process.
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(7)  Unable to get to all types of books.91Deeper pages unable to browse

DEsiGNER 9 * DESKTOP * PATTERNS AND LAYERS

(4)  The pages were linked well. No errors or broken links.

(6) The path down is straightforward, and there is good information scent. The
other navigation seems to come in and out though.

(10)  Oncelam on Genre A how do | go back to all the Genres? Site map link was too

small and not in my visible area so | missed it.

DESIGNER 10 * DESKTOP * PATTERNS AND LAYERS

(2)  1like the horizontal category bar which can bring user's attention.19But on the
detail book information page, there is not like to go back to the other books or
categories.

(5)  pretty good - but how would the genre page support browsing by any other
means that featured books? don't like how i lose my side naviagtion when
moving to the product page.

(8) Order makes sense

DESIGNER II * DESKTOP * PATTERNS AND LAYERS

(7)  Design allows more navigation between pages; assume many of these areas are
linked.

(11)  The flow was fine.

(12) Interface seemed familiar to me and comparable to other online book seller

web sites.

DEsiGNER 13 * DESKTOP * PATTERNS AND LAYERS

(15)  (As an evaluator, | do not understand the relationship between this question
and the requirements doc. Actually, same was true for the last design. Are you

trying to find out whether the site map is right? Since | don't really understand
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what you want, I'll just give you my subjective opinion.)99Links are incomplete.
There is no genre page. There are only homepage and product page.f19There is
no return link to Home, nor for that matter any global nav. "Continue Shopping"
button is nonstandard for a product detail page, and insufficient. Aside from the
"continue shopping" button, drill-down is a one way trip - oops.

Difficult to evaluate, because | was dumped in with the 'Da Vinci' code already
selected, and didn't get to go through the browsing process. Nonetheless, it
seems reasonable enough for the detail that is there.

The two Da Vinci pages are well done, but almost seem like they should be
switched -- The product page has less information than the category page.
While offering related and featured items from the product page is not a
requirement from the specs, it's a nice addition... knowing when to add (or
subtract) a feature also shows critical thought and will let the client know they

are very important to the designer.

DesiGNER 15 * DESKTOP * PATTERNS AND LAYERS

(13)

(17)

Pages are barely linked at all! 919What or where is the submit on the drop-down
menu on the homepage? The word "Genre" is linked, and I'd assume that it
would show me a list of genres available, not a specific one. What specific
genre is it anyway?99Search also has no submit element.

straightforward + easy to get through, but no way to get back to the home
page.. and the "product” link makes no sense, | mean, what product IS it? this
page shouldn't be in the navigation like that, you should get to that page by
clicking on a particular product, like, once you are inside the genre listing or
whatever

The pages seem to flow logically together.

DESIGNER 16 - DESKTOP * PATTERNS AND LAYERS
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(15)

The overall hierarchy is correct. 991 was a little confused by the multiple "main
category" items across the top. What are these supposed to be? If | ignore them
entirely, the rest appears correct.

Seems ok. Fits most of my standard model for how this should work. 19The
largest problem is that when | am browsing there seems to be no clear
indication of what genre | am currenlty browsing. The ‘featured books' header is
not precise enough.

It is fairly intuitive with regards to browsing. | don't have a sense for where | am

in the site once | begin to drill down, so a breadcrumb trail of sorts would help.

DEsiGNER I7 * DESKTOP * PATTERNS AND LAYERS

(13)

(14)

(18)

Text links on homepage, but now a graphical (button) link on Genre page.
Make links consistent. Link title names if using text.99"Catch 22" is not a genre
yet exists at same level as Link 1,2,3 at the top of homepage.

This is a very complete design for browsing for books.. It lets you know what the
categories are and lets you drill down through them into book details.. and
once you get to a book you can get to other books easily.. it would be good to
have navigation from the book detail page to get back to the genre you came
from though

This is utterly foul. You have no sense where you are or where you've been, and

you're forced to go one way. | despise it.

DEsiGNER 4 * SMARTPHONE * NO PATTERNS OR LAYERS

(19)

Good aspects are that there is consistency in links and navigation, and follows
the intuitive way of performing this task. However in case of dozens of genres
and in each genres, there can be hudreds of artists, navigation can be a bit
problematic. A breadcrumb trail of links would be good (considering that
smartphones would have stylus to click the links). Zooming interfaces could be

another approach.
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(22)

(29)

They are linked together just fine, again in a linear fashion. But none of the
advanced features you'd like to see were presented, such as featured product,
other ways to browse besides genre, etc. If | wanted to find tones by Sinatra, I'd
have to figure out what genre that might be, and | might think it's something
other than the person who chose it.

These proceed as | would expect.

DESIGNERS * SMARTPHONE °* NO PATTERNS OR LAYERS

(24)

(25)

Good job in keeping the screen count to a minimum. The flow made sense and
it was fast and easy to get where | wanted to.

- "Home" link below fold9- Could we save a click by "buy" icon in genre text (so
user could chose between getting further album details or starting
transaction)- CD / Tape should be checkboxes so user can buy tape and cd in
one click

incomplete design. user cannot listen to songs, cannot download to phone,

search not available on each page, etc.

DESIGNER 6 * SMARTPHONE * NO PATTERNS OR LAYERS

(20)

(21)

(28)

The pages browing for a CD were linked together pretty well. | was able to
logically navigate to the music, and on this page | see the information that a
user would expect to see.

The pages are clearly linked together and easy to find, though I'm not sure how
to get back if | want to see a different genre.

Linkage and progression were OK. You could have used some additional
backlinks at the bottom of each page to allow the user to pop back up to a
different level of the site -- just using the back button can get frustrating over a
slow connection. Incidentally, | can't really tell when something is a mocked-out

hyperlink and when something is just text in your prototype.

DEsiGNER 7 * SMARTPHONE * NO PATTERNS OR LAYERS
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(23)

(24)

Much better than previous flow. Allows me to listen to the tune, which should
result in more purchases.

Although the requirements called for less steps and different interaction, overall
the page flow was pretty good. Intuitive to a point. The lack of button labeling
was definitely a problem when it came to the genre and product detail pages.
What does that button do? Having to click on it to figure it out is not good. 9
liked the usage of ordered lists. For smartphone navigation this is a MUST.
Simple, but not clear how you would handle more than the few options

available.

DESIGNER 8 - SMARTPHONE * NO PATTERNS OR LAYERS

(19)

(20)

(30)

Search is not present. Forward and back button would be helpful. Breadcrumbs
would be further helpful. No Link to home page? Interface needs to be a bit
more detailed for appropriate evaluation.

Judging by the 'login’ 'logout' experiences at the top, it seems like | have already
had to log-in to the site to browse through the content. This shouldn't be the
case. 19The pages for getting to a specific piece of music lack titles /
explanation. What am | looking at here? Featured artists? Most popular artists?
etc Itis unclear. 191 am unable to search from each page throughout this
experience.

Pages link together logically.

DeEsiGNER 9 * SMARTPHONE * NO PATTERNS OR LAYERS

(23)

(27)

(29)

Is it possible to hear samples of songs?qLiked the ringtone option.JA bit
confused after viewing artist information, how navigate to another artist.
Seemed like a deadend.qThis flow doesn't seem as complete as the previous
flow.

Linking was straightforward, but without turning on the sitemap, there wasn't
much context.

These link as | would expect.
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DESIGNER 10 * SMARTPHONE * NO PATTERNS OR LAYERS

(21)

(30)

| often could not tell where | was, how | got there, or what to do next. The
buttons did not tell me what would happen when | clicked them, and the links
were not very descriptive.

- impossible to assess quality of linking without seeing text on home page€- no
back links or way to move laterallyf- do you consider listening to mp3 demo
part of browsing?

Standard shopping experience

DESIGNER 1I - SMARTPHONE * NO PATTERNS OR LAYERS

(22)

Only giving me a choice of what was featured in the genre was too limiting.
What else is there? It's good to show the featured items but | need the big
picture.

seems to meet requirements and provide navigation

Adequate. A link back to the site home would be useful for each page.

DeEsiGNER 4 ° SMARTPHONE * PATTERNS AND LAYERS

(19)

There should be a breadcrumb trail of the links clicked, so that the user could go
back and precisely know their location. Again, back and forward buttons would
be helpful.99The user should not be taken to the shopping cart page, unless
they specifically want to. Clicking on "Add to cart" should be such that the user
is not taken away from the current page.911Price should be updated
automatically.99There is no way to go back if you clicked on the link 'location’.
Instead of a dropdown, 'Shipping Method" can be a radio button.9The 'back to
shopping' link is not shown as a button. It should be active.

I was really only given the choice to follow a linear pattern in finding a book. |

wasn't sure if the box up top was search or not, as it was not labeled. Other than
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(29)

that, things were linked up fine. There should have been some featured books
or some clues to what was popular on the site.

These proceed as | expect-- general to specific.

DESIGNERS * SMARTPHONE ° PATTERNS AND LAYERS

(24)

(26)

Honestly, | was a bit confused when | clicked on the Genre link. | thought | may
have made a mistake and clicked on the wrong item. | went back and forth a
couple of times before | noticed that you were using the HTML title element as
your sole method of displaying the page title. While that is definitely correct
usage, | think people are also used to seeing a visual page title within the view
port itself.990n the product detail page, the label "Featured Books" coupled
with a single set of "Details" and "Buy" buttons threw me off-track again. The
plural "Featured Books" implies more than one. | would expect a "Details" and
"Buy" link for each book listed. 191 am not sure what kind of "Options" one
would have when purchasing a book, but this set of form controls doesn't make
sense and only adds to the confusion.

How do | buy a non-featured book? 1How can | move from one genre to the
next?9Can | search for a book on the home page?9Can | browse by author or
title from the home page?

Does not seem to fit together wellf9search not available on every page

DESIGNER 6 * SMARTPHONE * PATTERNS AND LAYERS

(20)

The design is simple - which is a good thing for people browsing to a book. |
would have expected the list of genre's to be ordered alphabetically, or have an
option for this. In general it seemed simple to move from the genre to a specific
book.

The overall hierarchy is fine - browsing the categories makes sense. Once on
the detail page of the specific book, where there are multiple actions, the links
between pages became less clear. | also need a way to get "home" from

anywhere in the site.
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(28)

The linking was adequate. | couldn't tell from the prototype how sensibly the
link text was chosen for some sections (e.g. the book titles). Generally, in mobile
applications that's fairly important, since less context is available on the screen
at any given time. 99You probably also want a backlink or toplink at the bottom
of each page, so that a user can quickly pop back up to to a higher level of the

site.

DEsiGNER 7 * SMARTPHONE * PATTERNS AND LAYERS

(23)

(24)

I would like to be able to view Other Books by the author. (I may want to buy
more than one, or see what they had written in the past or more recently.)

I don't like like the fact that scrolling was required to find the link that would
take me to the next page. There are too many superfluous links between me
and my intended target. Also, your choice of sample text and fake titles aren't
the greatest, but | won't hold that against you. ;-)

| did not see a search function, and did not get a feel for what browsing multiple
books would be like. Some context and navigation would help. If customer did
not like the featured book, not obvious what | could do next.919Not sure what

the 95% user lines are.

DESIGNER 8 * SMARTPHONE * PATTERNS AND LAYERS

(19)

Position of links is not consistent. There should be 'back’ and 'forward' buttons.
Some form of hint should be given to user about how many more steps are
remaining before the purchase is finalized. Global navigation needs to be
improved a lot and should be made consistent.99There are a few blank pages
with no links, so the chain of links is broken, and user could not go ahead
without using the sitemap.

| was able to get into the genre of cooking; but | could not understand what the
content was supposed to be on the next page. | needed to see some content
here. 190nce | found a book, | was given a store locater; however, it would have

been preferable to initially tell me my nearest store.
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(30) A basic shopping experience - seems logical. Homepage > category page >

product detail page.

DesiGNER 9 * SMARTPHONE * PATTERNS AND LAYERS

(23) Didn't see two functions in the requirements document: 1. When choosing
from multiple addresses, users should be able to have it shipped to their cell
phone billing address.12 When choosing a payment method, users should be
able to have their order billed to their cell phone bill.

(27) The site flow was okay. No real changes to recommend.

(29) These flow as | would expect.

DESIGNER 10 * SMARTPHONE * PATTERNS AND LAYERS

(21)  The only option was to drill down - there was no way to get back to previous
pages.

(25) cannot realisticaly assess flow and design separately in a mobile device
interface. see thoughts below

(30) Flow seems logical

DESIGNER II * SMARTPHONE * PATTERNS AND LAYERS

(22)  Very well done, giving me multiple ways to shop. Can't really find anything
negative to say about it.

(26) users should be able to browse for a book without knowing or following a
particular genre. The instructions assume users use genre as a major navigation
theme for the website. Even if genre is used as a navigation theme, users should
be able to search book titles and authors.

(28) Adequate. Excess link text in many places. And backlinks / toplinks would've

been nice.

Page design and layout
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3. Please give a rating for the page /ayout and design for (CD | book) browsing:

(1 = negative, 5 = positive)

Designer | Ratings
1 2 3 Average
Desktop—No patterns or layers
4 92 w2 a3 233
5 33 ®4 @3 333
6 (52 62 (1) 2 2.00
7 m3 @3 33 3.00
8 m?2 @3 "2 233
9 @4 ©3 (10) 1 2.67
10 @3 63 ® 4 333
11 7)2 an3 124 3.00
13 (15) 2 (16) 2 an2 2.00
15 131 143 an 3 2.33
16 (154 (16) 4 (18 4 4.00
17 (13)3 (14) 2 (18) 2 2.33
Desktop—Patterns and layers
4 92 (103 123 2.67
5 33 )4 92 3.00
6 64 © 2 a3 3.00
7 m4 24 32 333
8 m?2 @3 "3 2.67
9 @4 ©6 2 103 3.00
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10
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2.00

2.67

4

10
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4. Discuss with the designer what you like and do not like about the Jayout and

design of the pages for browsing for a (CD | book).

DEsiGNER 4 * DESKTOP * NO PATTERNS OR LAYERS

9)

(10)
(12)

The page with the actual title and detail of the title should be much more
similar in design than the list of titles on the page before it. The addition of the
3rd column might work IF you can design that 3rd column such that the info in
it is much more flush giving it a true simple 3rd columnar feel rather than stuff
not quite lining up well enough. That little bit of spacial disorganization could
throw a user off thus slowing them down and disrupting their thought process
at this point.

| like that the various items are one below another. Good use of vertical space.

Seemed familiar and comparable to other online music seller web sites.

DESIGNERS * DESKTOP * NO PATTERNS OR LAYERS

(3)

The album page should have had the album title higher than the artist name. |
found this a bit odd. Given that this is the primary info on this page. | would also
think that the designer would want to provide some review information on this
page. Otherwise the browsing is pretty standard.

no concerns

There is more of a solid underlying grid in these designs. Still, use of indentation
would help dilineate categories of information a little more quickly and easily

(ex., indenting 'track listing' items).

DESIGNER 6 * DESKTOP * NO PATTERNS OR LAYERS

(5)

difficult to discern - design could be more complete by showing interesting and
possible content areas. the album page shows more detail - which is nice.
Shopping cart and search are in standard places, which is good.f11Home page is
very confusing to me. | see a featured album, but not much else. It doesn't

appear that | can link to that albumn. I like the way that the link is listed as see
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more music in alternative. | would expect at least to see some representation of
other albumns and genres, and less copy for each of them. 191 would also
expect to see something abaout ringtones, even if | can't get them from the
web site, | want to be made aware of them and learn how to download from my
phone.f9Alternative Category pagefThere is not enough sketch here to get a
good sense of how this page would work. The top text is going to be too
wide...the other columns are probably fine although the first column looks like it
is associated with the image above it.99Product pagefll don't see the ability to
listen to a track. | feel a little unsettled to see the track info right next to the
image of the CD. It occurs to me now that the scribbling on top might be the
page title, but | think in these kinds of sketches it is worth spelling that out.9The
layout doesn't feel as tight as it could - not sure about the decision to put the
price/buy button to the right. There's no quantity.fThere is a missed oppty to
fufil the cross sell requirement - other albumns by this band or others in this
genre.

| don't see related albums offered to me when I'm looking at a specific album,
only when | check out. This seems to me to only speak to one use case -- that of
the buyer -- rather than multiple use cases (e.g. the buyer and the browser). I'd
rather have related albums offered to me before | decide to buy a particular

album.q9Everything else was fine.

DesiGNER 7 - DESKTOP * NO PATTERNS OR LAYERS

)
()

standard stuff

I like this simple and clean layout and it bring attention to user what they are
doing. But it is not easy to start a new album or go to homepage or go to
shopping cart.

The first page needs more detail to convey the concept. | wasn't sure what was
linked (why didn't the designer take the extra minute to add the genre for the
link?).9The picture element on the main page seem to large for albums, so I'm

not sure what they are intended to represent. Also there's no textual
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information to provide detail. On the genre page, there's no easy navigation
(shortcuts) to the promoted items except the one featured which lacks title and
artist to provide links. 9Also, the A-Z navigation is understandable it's hard to
understand how the titles are organized underneath. Am | looking at all the
titles, only the A's? The album page is nice, | like how this is laid out. | would
provide some genre indicator and/or navigation on this page back to the higher

sections in the site map.

DESIGNER 8 - DESKTOP * NO PATTERNS OR LAYERS

(1)

(7)

too vertical, could have made better use of the horizontal space.f4inconsistent
shopping cart placement, log in/out placement, search placement, awkward
product page layoutffino indication the user is logged in

This design seemed a little cluttered. Was not as predictable or easy to interpret
as | would like.

Unable to understand some of the info; [pages look confusing

DeEsiGNER 9 * DESKTOP * NO PATTERNS OR LAYERS

(4)

(6)

The main page seemed a little bland with not much info. Overall the layout
seemed predictable if not innovative.

| don't understand what is happening with the home page, and why the links
are at the bottom of the page. 1Shopping cart and search are in common
places.19The category page is pretty minimal - no issues with the layout but it is
lacking additional information and browsing functionality.99Same comments
on the others as far as the text column being too wide on the product page, and
that secondary info (e.g., * of pages) is in prime sselling real estate. The add to
cart button is in an odd place, outside the eyeflow. Tracks are in a better
position than the other designs, but there is no indication that you can listen to
the tracks.

I would prefer to have the results be displayed neatly in a table. | would prefer it

to be a vertical display rather than horizontal display. If there are several results,
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there would be too much horizontal scrolling to do. | do not mind vertical

scrolling but I mind the horizontal scrolling.

DESIGNER 10 * DESKTOP * NO PATTERNS OR LAYERS

(2)  Nothing dramatic. It is a common layout. 190ne thing | don't like is the search
box is not big enough. Search is so important these days. User likes to find what
they need by search. Also there is no histories about the CDs | browsed before.

(5) i liked the layout. seems to leverage well established conventions.

(8) centralized area for buttons and links.

DESIGNER II * DESKTOP * NO PATTERNS OR LAYERS

(7)  Easy to get to genre, find checkout and search9Difficult to move between
pages

(11)  The layout and design are very functional but not particularly creative. You
could, for example, offer a description of the genre next to each genre type,
which would allow the user to make a more informed decision about genre
selection. | think it's safe to assume that different people might think a record
falls into different genres.

(12) Content categories were clearly apparent and choices can be easily made.

DEsiGNER 13 * DESKTOP * NO PATTERNS OR LAYERS

(15) The home page is fine.919Continuing the comments in question #2 regarding
the absence of a "product page." Even if we were to assume a maximum of four
Featured Albums, the Select box was unnecessarily small, hiding the fourth
album. There is plenty of room on a browser screen to show five or ten albums
at a time.19Minor issue: | see "The Righteous Brothers" details prefilled on the
right. Here | would ask the designer for their intention. Is this the initial state of
the screen (defaulting to the first item in the list), or the state after the user has

clicked an item? If the latter, there is no problem. However, if the former, we
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(17)

would do better with a drill-down. When there is no intrinsically best item in the
selection list, there should be no default; this further helps guide the user's
attention toward learning that they must click the selection list.919Minor issue:
The requirement stated a list of "featured albums."” The designer changed the
words to "featured music." | tend to favor the more specific, tangible "albums,”
but we can leave that question for testing.f9Final observation: although
question #4 asks only about browsing for a CD, it's worth noting that the design
completely missed the requirement to "listen to a sample of each song in the
album." Design #9 [i.e., this design] looks like a great way to play whole albums,
but offers no way to play sample of each song in an album. A list of songs must
appear somewhere.

Generally speaking, the layout has a good flow from heading of the site down.
Two items, however, seem to be misplaced: the 'play’ and 'stop’ buttons
(presumably for starting and stopping playback of sample tracks) and the 'add
to cart' button appear below the list of aloums, not below the album listing
itself. 99Also, | don't think a combo-box is the best selection method for albums.
This might work when the inventory is small, but it will not scale well to a large
number of albums.

The scroll-down menu hides products from the visitor: users with basic internet
experience might not ever know the Beatles were on the list... for a retail site, it's
important to make purchasing a product as easy as possible for the end user.
There doesn't seem to be a reasonable association between the link in the

menu and the play and stop buttons below.

DesiGNER 15 * DESKTOP * NO PATTERNS OR LAYERS

(13)

(14)

Again a poor choice to use forms in this instance. Too many clicks for the user.
Page should have consistent header where Search, Cart, root navigation could
live. 99Search runs into body text on Genre page. 19Lack of consistency.

The search was not on every page.11there's no way to get back to the home

page from the cart, or add anything else to the cart



APPENDIX F - Materials for Judging Damask Desktop and Smartphone User Interfaces 460

(17)  On the Genre: Country music page, it's not readily apparent that a user needs to
click the box on the left and then add to cart... it'd be simpler to have the 'add to
cart' button next to each song, and eliminate the checkboxes on that
page.9Product page is easy to understand and offers a clear and logical flow of
information. 19The checkout page should offer, instead of 2 items, the unit
price for each item and then a total in line.919The landing page might offer

content, and a help button sh/could be utilized here.

DESIGNER 16 * DESKTOP * NO PATTERNS OR LAYERS

(15)  The homepage is hard to take in. What is the priority? -- | get that the huge text
would be rendered attractively. But that leaves the nav so small and squished as
to be an afterthought. This is a shopping site; shopping needs to be easy as
pie.q9It gets better in the detail pages. Pages appear information -rich and
sensible. I like the eye for conciseness, e.g. folding release date and label into
one line.99It's not beautiful - but heck it was done in under two hours and
meets the requirements.

(16) Much better than the previous design [Designer 13, no patterns or layers, desktop].
Overall, the ordering of items seems much better, and matches my expectations.
Of course, the layout is still only very rough and a lot of tuning is needed, but
most stuff seems to be where it needs to be.

(18) It's your standard L-shaped web layout with product drilldown, but it works.

Why mess with something that works?

DesiGNER I7 - DESKTOP * NO PATTERNS OR LAYERS

(13) Layout seems pretty good. Clean and simple, links appear in front of
items.9What Outkast album are you selling exactly?99Top nav is shifting
around... try to lock each element in place across all pages.99CD or Cassette is
shown but no place to make a choice between formats on this page.

(14) There should be pictures of the album art. It doesn't tell me how much an item

costs before clicking on buy. Recommnendations links are well placed.
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(18)

The page size is woefully underused. Everything is compressed together,
nothing breathes and the feeling of constriction the browsing provides is
amplified by the various actions being so close to together, e.g. Info, Buy It,
Listen. It's all linear, and no thought was given to how the page might be

broken up by feature or functionality.

DEsiGNER 4 * DESKTOP * PATTERNS AND LAYERS

9)

(10)

(12)

Grid used here is a hell of a lot better than the other designs. The page design
still could be better organized, though. RELATED BOOKS is placed on the page
in a spot which suggests it is equally as important as the book that was selected
and equally as important as THEE most important command/feature on the
page which is the ADD TO CART button. Organize the info on the page such
that that IMPORTANT "finalization" command is ALWAYS in the same place on
each page and design that space so that NOTHING else distracts from its
importance. CHECKOUT button is another "finalization" type command and
should be placed in same place on page where ADD TO CART was on previous
pages (or any other 'finalization' type command button was).

| dont like the navigation on the first page with genres on the top and their
description in columnar fashion.

Layout seemed familiar and comparative to other online book sellers.

DESIGNER5 * DESKTOP * PATTERNS AND LAYERS

(3)

| like the layout for the book page on this design. It's easier to read the way the
information is chunked together. But I'm not sure where the book description
would belong. There should be more detailed information for the book, data
like author, format, etc.

layout using hierarchies such as font size, style, and location is used properly.

However, there should be more clear separations using other visual clues. a
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good example is the layout for address change, i feel there should be a distinct
separation of addresses.

The multiple column format is good vs. forcing user to scroll down. Nice clean
spacial organization. | don't understand the "95% visitor link" links - what is this
supposed to provide user link to? Search mechanism needs MUCH more
prominent and thoughtful placement, though. Since the SEARCH command will

likely be the most used feature.

DESIGNER 6 * DESKTOP * PATTERNS AND LAYERS

(5)

very nice. i like the idea of featured books, the side options of special interests
makes sense. and i like the thought put into the possible content sections of the
actual book page.

Home{The page misses an opportunity to market specific titles - this isn't a req
but the page is very open and feels incomplete. It needs some sort of
titling.99The shopping cart link is in a non-standard position on the
pages.99Mysteryql would guess that the text column is too wide for good
readability. Aside from the search functions mentioned earlier, and the fact that
we've lost the shopping cart, this is probably the most successful page layout
wise. | would suggest exploring the alignment of the top nav coming in to be
flush with the body copy.11I would also suggest that the link should not be an
entire paragraph.f19Page detailfl've lost the navigation; The big hole left on the
right side of the book info is distracting and will make your visual designer
smack you :-) It also pushes the related books beyond the attention of the
user.941 don't understand why you would update the price on this page - the
price is set for the book, and | would expect to see that type of functionality in
the cart. | think users might confuse this with add to cart.99The add to cart
should not be on top of the information - it should be grouped with the
quantity selection.99Even though the reqgs said to include the information to
the right of the book image, it seems relatively unimportant for the position it is

getting on the page - that area could be some selling text and the other
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information could be listed as facts either to the right of that or below. The
genral layout of the book info in the main body is fine (e.g., where the book title
is, the book image, etc.)191Shopping cart link is missing from the mystery
category page

(11)  Why is the edition dropdown menu labeled "option"? It should be labled
"edition," and the appropriate values displayed for selection (hardback,

paperback).

DEsiGNER 7 * DESKTOP * PATTERNS AND LAYERS

(1) Nice work

(2)  Addto shopping card button should not bring user to the order summary page.
Most cases, user want to shop for another book.99The left side search box is not
necessary.

(3)  Ifound the layout on the book page a bit difficult to read - the grouping of
information chunks in a column next to reviews was a bit awkward and
distracting.9The sketch for the Genre was incomplete. It only showed the
featured books and lacked an indication of where the bulk of the listings would

appear.

DESIGNER 8 * DESKTOP * PATTERNS AND LAYERS

(1) inconsistent placement of global elements
(4)  Thelayout wasn't very intuitive. the main page was very sparse.
(7)  Unclear place on interfaceflUnclear where navigation goesfiUnable to navigate

back to referreing page

DesiGNER 9 * DESKTOP * PATTERNS AND LAYERS

(4)  The design was interesting with lots of info on each page. It was easy to follow

the process of browsing for a book.
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(6) Similar to one of the earlier designs - width of text column can be too wide. Not
sure what the two different search mechanisms are; some space could be better
utilized (e.g., to the right of the featured books). Also suffers from some
problems in the placement of the Add to Cart button, and has an update price
control (which doesn't make sense in this context) instead of quantity. On the
book page, again the most prminent place for text is being used for secondary
info. There's a large white space hole in the upper right.

(10) 1like the related items and special links on the right. Information is easy to read.

DESIGNER 10 * DESKTOP * PATTERNS AND LAYERS

(2) The search bar should be on every page, a heavy search user want to search at
any time.

(5)  layout seems fine - but would be interested in seeing more ideas about content
sections of the pages. would anything else be on the product page besides
reviews?

(8)  more links to move from one category to another. easier to link up with other
sections. Side navigation menu helps users find necessary information if the

main content area becomes too overwhelming.

DESIGNER II * DESKTOP * PATTERNS AND LAYERS

(7)  Easy to see where you are; good labels and lots of detail

(11)  1don't like that the genres and the books look exactly alike, at least from a
rough sketch perspective. These should be visually different.919The related
books should be presented more aggressively on the page. They need to
somehow -look- related, rather than just be listed way over on the right-hand
side of the page.

(12) Interface seemed familiar to me and comparable to other online book seller

web sites.

DEsiGNER 13 * DESKTOP * PATTERNS AND LAYERS
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(15)

The layout of homepage and book product page have good layout reflecting
the requirements. Title is prominent above details. Details are grouped
conceptually.9The homepage has an error. Two images appear below the
words "Featured Books" yet there is an extraneous hyperlink to the words "The
Da Vinci Code." The text and image below should be hyperlinked. A simple error,
easily fixed.

The layout and design here work quite well. The general areas for information
work much better. 19In the actual details page, | would put the book info (ISBN,
etc.) before the reviews. This is important information!q9(Note as well that the
design representation - the 'greeking' helps a better focus on the high level
organization over the details.)

There's clearly been a lot of thought here, and the designer has tried to
implement items that work successfully from other e-commerce sites. The
layout and design offer a logical arrangement of information, allowing the user

to navigate the site effectively.

DEsiGNER 15 * DESKTOP * PATTERNS AND LAYERS

(13)

Bad. Weird changes in Font sizes on product page. Lack of a consistent
navigation type. 19No add to cart? How do I buy? 919Looks like absolutely no
thought was put into this part of the site.

| don't really see good navigation for browsing books. There is a link that says
"Genre" and that's it. There should be a list of books inside here, a way to
navigate and narrow down the list. So this feels very incomplete to me. Also the
requirement for linking to similar books is not displayed on these mockups

A couple of issues stand out -- the product page offers drop down menus for
reviews and a button for finding similar items... "flattening" the site a bit
(reducing buttons, adding content), and offering some sample similar items as a
"teaser" element might have been a more effective strategy. The layout and

design are clean, although the heirarchy of information on the product page is a
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little confusing (why is the genre page as large as the product text, when the

user is on the product page and not on the genre page)

DESIGNER 16 * DESKTOP * PATTERNS AND LAYERS

(15)

The layout is very spare. The list of recommended books appears run together.
The product page has the "add to cart” link far separated from the book
description - an unnecessary disconnect.99The designer punted on some layout
choices, but no biggie, all easily fixed in graphic design.

Good, but nothing too stellar. Missing is an indication that there will be pictures
of the book available, etc. and it is overall unclear how graphic elements are
going to be incorporated into this page.

Why are there several Main Categories across the top of the page? For a site
that just sells books, | would expect the Main Categories to be types of books.
Of course, given the scale, maybe it would be the most popular types of book
categories? Or maybe there would be no Main Categories at all, instead, save

the screen real estate.

DesiGNER I7 - DESKTOP * PATTERNS AND LAYERS

(13)

Genres in right hand column too far out. Tighten layout.919Logo changed on
Genre page. Should remain consistent across all pages, at least in design if not
size as well. No logo at all on Detail page.11Again content too widely dispersed
on Detail page. Tighten design.

Makes sense. But the "search" is nonexistent from the home page, and also from
the book detail page... and when it is present, why is it a button -- might as well
just stick the form on the page & make it that much easier for people to actually
search

The front page is not the worst thing in the world (it is the second worst thing);

it reminds me of a portal though, so it's misused here.
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DEsiGNER 4 * SMARTPHONE * NO PATTERNS OR LAYERS

(19)

(29)

Good thing is that the page is designed in a way which is literally like buying the
song or album like in a store. However this entire experience can be designed to
be more computer imaginative. Search can be elaborated more. There can be
multiple columns depending upon the genres of the song or album. Sorting
according to names, generes, artist etc. should be allowed.

Almost too simple - there are bound to be tens or hundreds of genres and
thousands and thousands of artists. | need more ways of finding information.
What's there is clear, but the user needs more help.

Is the Search feature on the home page a link to a separate page? Why can't
this be a properly labeled form?99Why are the Genre names on the Home page
duplicated? If the links are labeled unambiguously, I'll know which Genre pages
I'll access by clicking on them. 991 need more contextual cues-- when | navigate
to a Genre page, please restate that Genre atop the results. | can't tell from the
Site Map where | am, since the link for a certain page stays active even when I'm
on that page.11l think re-ordering the Genre results as Artist, Title, Format will
honor more user expectations than the current arrangement. 91l don't see the
Featured Albums on the Genre page. 11How can | listen to a music sample from

the Product page? This doesn't seem possible.

DESIGNERS * SMARTPHONE * NO PATTERNS OR LAYERS

(24)

The home and genre pages were simple and to the point. 19The layout and
design of the product detail pages were not the most intuitive. | was confused
by the usage of a drop-down menu for the songs.9The Search function, which
was the number one requirement, is nowhere to be found. Also, the ability to
listen to a sample of each song is missing along with the ability to download a
ringtone directly to the phone.

not much to say as there isn't really a browse mechanism
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(26)

poor, incomplete layout and design

DESIGNER 6 - SMARTPHONE * NO PATTERNS OR LAYERS

(20)

(21)

The layout seems appropriate for a mobile product. Neat efficient, and
providing all the necessary details. | can see that | can buy either the album, in a
variety of media formats, or buy ringtones for each song.

The information is very clearly presented, although it's hard to tell which Genre
page I'm on. The elements of the album page take up a lot of space vertically,
so the user has to scroll a lot. This may become a problem if there are many
songs on the album.

Pretty decent. The lack of a button to execute a search may be confusing for
some users. Also, it would be appropriate to include a header or description of
some kind for the genre listing on the front page. Also, how will you deal with

the different prices for CD, cassette and Vinyl in the product page?

DEsiGNER 7 * SMARTPHONE * NO PATTERNS OR LAYERS

(23)
(24)

Good use of language. Uses current ecommerce standards.

| liked the layout and design of each page. Simple and effective. The page titles
were clear as were the menu items. 99You are obviously aware of basic
smartphone Ul.

Clean design. Liked the use of numbered choices, and assume they could be
activated from the keypad. There did not appear to be the option to download

the ringtone.

DESIGNER 8 * SMARTPHONE * NO PATTERNS OR LAYERS

(19)

Pages of genres or artists may be designed in a better way. Maybe according to
alphabets (as it can become very crowded later on, with thousands of artists
and generes). Page layout Okay and standard. Not much innovativeness. There

are many opportunities to design it well.
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(20)

When | get to 'Satchmo - Hits', the user experience is confusing. All the options
are gathered together. As a user | wouod not be sure of the difference between
'buy' and 'buy and download'. If | choose to listen, what is it that | am listening
to? (the beginning of the album?). Also, At this point I'm not sure what I'd be
searching on, since I've just been offered the option. May of the options here
should not be clustered as different buttons. Search for example, should be a
text input field. Listen should be able t be done from this page, rather than
having to move to another.

Didn't see a search function on each page - only on the product detail page.
And | feel the function would be more usable if it were a field instead of a
button.99What would the "Listen" button do? On the product detail page, i

would insert an album title.

DEsiGNER 9 * SMARTPHONE * NO PATTERNS OR LAYERS

(23)
(27)

| had problems with the flow, not the design or content.

Shouldn't the user have some option to navigate the available albums/genres?
Prev/Next would have been useful. What happens when there are 20 tracks, not
2.991 did not see a listen to a track option, nor did | see the search (which was to
be available on all pages).

| don't find the Featured Aloums on the Genre page, nor the Search function on

any pages.

DESIGNER 10 * SMARTPHONE * NO PATTERNS OR LAYERS

(21)

| can't figure out that I'm on the Genre page - it doesn't say what genre it is or
how | got there. | also can't get back.190n the album page, there are multiple
"buy" links but | can't tell what the difference is. Is one for buying the album
and the other for buying a song? | only see one sample icon for each song - is
that for both the song and the ringtone?

- layout gives a feeling of richness and depth of choice- no spacial awareness

(menu bar etc)1- when does browse end and shopping cart begin?9- does IA
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assume a given artist will appear only in one genre?9- is the 'radiant' icon a link
to listen to demo of track?
Good layout. | like the Buy button next to price. Would like to see a price next to

the tracks,

DESIGNER II * SMARTPHONE * NO PATTERNS OR LAYERS

Nice to show related ringtones on the page. | wanted more info about the
product | chose however.

simple, well-designed layout

Good. Thumbnails are a nice touch, although | doubt they'll show up well on
smaller screens. | would've liked to see the greek as actual text, just so | could
tell if the wrapping would be ugly. 19Ditto with the CD product page. Where
would the "Buy Now" button end up if the title of the CD was 120 characters
long? The text on the "Buy Now!" button could be clearer when it's next to the
ringtone - what am | buying when | click on that? And where's the link to listen
to the ringtone sample? 99Finally, where's the site logo? It'd be nice to know I'm

on TotalMusic.com.

DesiGNER 4 * SMARTPHONE * PATTERNS AND LAYERS

(19)

(22)

Mostly OK, few times the page becomes too large. At places, the process can be
easily broken up into different steps.19The search button should be in line with
the search field.990rder of "OK" & "Cancel" should be reversed. As usually a
stylus is used by right hand (and considering that tab key won't be pressed to
go to next field), its usually easier, if the OK button is on the right and cancel
button on left.

The pages presented were easy to understand and not too busy. Some more
thought could be put into labeling and clarifying the function of each element

on the page.
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(29)

| like the persistent "TotalBook" branding! | don't need the ".com," just the
company name, to tell me where | am.q9Please label the Search input with a
text label ("Search" or "find" or something). | want to know what that text input
does.1Where are the Featured Titles?19When I'm on a Sub-genre page, I'm less
interested in the other sub-genres. Maybe place the links to these below the
book titles. Or, better, place a breadcrumb (Home>Genre>Sub-genre) so that |
can back up to Genre. Yes, this is redundant with the Site Map, but gives me
one-click access to a level just one higher in the hierarchy.99The Product Details
page confuses me greatly. I'm not sure from context alone what "Options" are,
so label these more clearly. Place product details such as Edition, ISBN, and the
link to Location. with other non-form elements such as Title and Author. Why
can't | Update Price before | Add to Cart? Place "Add to Cart" below all

elements-- this is a final step, so place it last on the page.

DESIGNERS * SMARTPHONE * PATTERNS AND LAYERS

(24)

| found the layout and design inconsistent and counter-intuitive.99The
requirement calls for making the search function available on every page,
however it is only included on the Genre page and the "Nearest Totalbooks"
page. Further, the labeling for the Search box is not clear so its inclusion on the
"Nearest Totalbooks" page is confusing and brings up the question of what we
would be searching for; store or book?

- no use of max-width attributef- no recuring button bar (see Nokia / Opera
design guidelines)q- button destinations unclear

missing content- home page has no information and details on genres9- book

page does not display book information

DESIGNER 6 * SMARTPHONE * PATTERNS AND LAYERS

(20)

On the page featuring a single genre, | liked how the subcategories were
organized at the top; but there was still ample room to display the featured

books well. 99In the page featuring a single book, information about things in
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my shopping basket need not be here, for example, the ability to up-date the
price is not necessary on this screen.

| don't really understand the "options" selection where you choose item 1-3 and
update the price. Maybe it's because the text is generic and | can't see
examples? I'm also not sure how the Update Price button interacts with or
affects the Add to Cart.911 would like to see how you get back to higher
categories once you've drilled down.

Layout and design was OK. You really need a section header or title of some
kind for the genre listing. And a problem on the book page -- you do not want
to force the user to have another round trip (over a painfully slow GPRS
network) just to update the price when choosing an option. A better solution
would be to put the option and the price in a single combo box entry, and do
away with the update price button. It would depend on how long the option

text is. Just what are those options supposed to be, anyway?

DesiGNER 7 - SMARTPHONE * PATTERNS AND LAYERS

(23)

(24)

(27)

Clear and concise. Although | wasn't sure what 9"95% visitor link95% visitor
link195% visitor link15% visitor link"q9represented.

There are missing elements. Namely the Search function, which was the number
one requirement.9While the layout is simple, from a hierarchical standpoint it
is neither intuitive nor consistent. For example, on the Genre sub page, the
heading for Featured Books has the same weight as the page title.

I don't find sufficient context and navigation. Browsing tends would imply ease

of movement and awareness of context. Don't see that in this work.

DESIGNER 8 * SMARTPHONE * PATTERNS AND LAYERS

(19)

Not many comments as the overall layout and design need to be more detailed.
However there is much scope for improvement. The position of "Search" field

needs to be consistent throughout the design. Interface should give more
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(30)

feedback about in what stage the transaction is.99Prices of items in shopping
cart needs to be shown clearly.

Search was always at the bottom. While this is good on consistency, it is poor on
famiiarity, as typically customers are used to finding search at the top of a
screen. 19While the screen on a single book was easy to understand, there was
missing information, such as the year published. 19Additonally, it would have
been preferable to allow the user to add the item to their shopping cart, rather
than simply opt to 'buy".

This is fine, considering the tiny amount of real estate present on cellphones.
Super simple pages are necessary. Shows an understanding of the limitations of
cellphones. 9 Could've added some more detail on the comps, such as book

titles, or some ideas for the store locator page.

DEsiGNER 9 - SMARTPHONE * PATTERNS AND LAYERS

(23)

1. The linking and organization of screens almost meet all the functional
requirments.[Postive]2. User can become "lost" in the process, so we need to
establish a mechanism for giving user a context of their place in the process. (I
wasn't clear if sitemap functionality was actually part of the design, or just part
of the evaluation.) [Negative]93. Content was clear and intuitive. [Positive]94.
No method for seeking help, either through a call or email. This could result is
lost sales. [Negative]15. Do users use the phone's buttons to go forward and
move back in the flow? (Perhaps | missed something in the instructions?)46.
After clicking on Nearest Store, | move forward to a screen with Nearest Store,
but no text is mocked up below to suggest 1. an address 2. a link to a map17.
Friendly wording/content.

Did not like the placement of the seach (l assume it was search). Without some
other kind of visual differentiation, it was visually confusing.

Please give a text label to the Search input-- it will improve accessibility, and will
also separate the form visually from the logo.19What are the items on "my

favorite books?" If this is the Featured Books list, label it so, with something like
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a <dI><dt> construct. 911 suggest placing featured books beneath individual
book titles-- I'm more interested in finding (buying) exact matches to my search,
and don't make me scroll to find them.9The TotalBooks logo disappears from
interior pages. | won't find this useful on a phone screen, which won't be
displaying the URL to remind me where | am. 99Give me back to top/skip to
main content links, so | can navigate the page without my phone's tiny scrolling

mechanism.

DESIGNER 10 * SMARTPHONE * PATTERNS AND LAYERS

(21)

On any given page, | had no way of knowing where | was in the site. There were
no navigational elements to show what | was looking at.111 also did not notice
the "store location" icon in the corner. Once | saw it, | had no idea what it was or
what it did, without clicking on it first (at which point | had no way to get back).
- what is a genre, what is a subcat?9- why book list and subcat list displayed at
same level?9- are subcats nested?9- why no bread-crumb?9- what is box in top-
right corner that links to a paragraph of text?

Good thought to include subcategories, but i wasn't clear how they were
related to the items in the list. 19Didn't like the product detail page - wouldve
preferrred the edition/year/isbn to be under the book title/author, and the price
and add to cart button under everything else. Perhaps you were trying to

ensure the add to cart button is visble w/o scrolling.

DESIGNER II * SMARTPHONE * PATTERNS AND LAYERS

(22)

Well ordered information makes the pages easy to skim and understand. Lots of
information for me to make my decision, including a store locator in case | want
to drop in and pick it up.

straightforward navigation and design

Awful. Was this design randomly generated? 191) Unnecessary text everywhere.
Nobody cares about your explanation of the genre, especially when it adds

download time. 12) Why are there repeated titles (e.g. Main category / Main
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category)? 13) What is "Company name" on the book detail page? Our

475

company? 14) Buttons on detail page are shmooshed together - bad spacing /

layout. 95) It's unnecessary to force another round trip to update the price

based on options. For that matter, the label "Options" is meaningless. | KNOW

it's a set of options. The text in the dropdown should be self-explanatory. 416)

Layout is incomplete on the Detail Page. "Details" will be a blob of text, and the

layout should reflect that. Author should be up at the top next to the title.

"Nearest Store" is a good thing to have near the top, but it should be below the

details section.q7) What does the "Find Store" link do on the store page?48)

Failed to meet requirements: search function is not on every page.

Shopping Cart/Checkout

Page flow

5. Please give a rating for how well the pages for shopping cart and checkout

were Jinked together: (1 = negative, 5 = positive)

Designer | Ratings
1 2 3 Average
Desktop—No patterns or layers
4 94 (10) 2 123 3.00
5 (3)2 ®3 @4 3.00
6 4 ©3 an4 3.67
7 m3 @4 ®2  3.00
8 (4 w4 "2 3.33
9 @4 ©3 (10) 2 3.00
10 @3 )4 ®3 333
11 "3 ans 124 4.00
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Desktop—Patterns and layers

10

13

16

m3
24
(15) 5

(1504

103

42
653
(16) 4
(16) 4

Smartphone—No patterns or layers

124

@2

©®3

an5

(18)4

3.33

233

333

4.67

4.00

4

(19) 2
203

193

224
@3

01

29 4

(28) 2

30) 4

3.33

2.67

2.67

476
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10 @n2 (252 305 3.00
1 224 (26) 4 (28) 4 4.00
Smartphone—Patterns and layers
4 3 @4 oo 367
5 el (53 04 267
6 0 4 en4 (28 4 4.00
7 @33 @1 @3 2.33
8 (193 01 (30) 4 2.67
9 234 @4 295 4.33
10 @n3 @91 (30) 4 2.67
1 @25 (26) 4 (28) 4 4.33
6. Discuss with the designer what you like and do not like about the how the
pages for shopping cart and checkout were /inked together.
DESIGNER 4 * DESKTOP * NO PATTERNS OR LAYERS
9) I think it's fine.
(10) Well linked compared to previous layout [Designer 9, desktop, no patterns or
layers].
(12)  Ithink the 'checkout' link should be below or next to the total price amount
($2.00)
DESIGNER § * DESKTOP * NO PATTERNS OR LAYERS
(3) I'm not sure why the browsing navigation (genre nav) is showing on this page. It

seems out of place. Is this sitewide navigation because it's not appearing

consistently on other pages. This design makes the assumption that you are a

known users. You should provide an easy out for other users to create a new
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)

account. Something like Jimmy! (not you). 1And there's recalculation for the
total with shipping cost. It's really disconcerting to suddenly jump into the
receipt after providing address and payment method.fWhy is there a continue
shopping link on the receipt page but not on the total with items page? This
would be a more logical location to nudge the user to add to their total rather
than after they've gone through the payment process.

it's good to give users less pages to click through, however, there needs to be
clear feedback.

Flow was ok.

DESIGNER 6 * DESKTOP * NO PATTERNS OR LAYERS

(5)

(1)

nice process for indicating progression of ordering/checkout process (shipping
payment confirm steps)

Designer going the right way with the progress bar. | also don't mind having
more shorter steps, this seems to test better than fewer more complicated
pages (even though you have to fight with the old "the fewer clicks the better"
belief of your clients). One thing that is missing is an overal review page of all
the info before you buy.19The button on the payment page doesn't give you
the sense that you are about to commit yourself to the purchase. Payment also
needs to collect the billing address if different from the shipping address.

The workflow was fine.

DeEsiGNER 7 - DESKTOP * NO PATTERNS OR LAYERS

)

better, more prominent/consisten buttons needed. buy button miles away from
product being purchased

The checkout process is simple, one click done. But user can't easily add another
item or change the cart. 19The best of all, user doesn't need to go to separate
page to enter the address and credit card information.

This lacks a page showing a total and giving the user feedback on what they are

purchasing. The final page should act as a receipt and it too is lacking
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information.YFor the shipping info, *'m not sure what the item 1, etc.
information is intended to convey. Is this stored info? and if so what's supposed

to go in the text fields below it? And how do you add a new address, new user?

DESIGNER 8 - DESKTOP * NO PATTERNS OR LAYERS

(1 standard, no problems
(4)  The pages were linked fine. No errors or broken links.

(7) They don't seem to be well linked together

DEsiGNER 9 * DESKTOP * NO PATTERNS OR LAYERS

(4) The pages were linked together well. No errors.

(6)  Has a standard request-review-confirm structure, which is good. The steps don't
tell you how many steps to expect. Payment method and billing address could
be combined. Lacks other navigation.

(10)  Ilike the continue button, | like the layout with radio buttons. | do not like that |

do not have the back button.

DESIGNER 10 * DESKTOP * NO PATTERNS OR LAYERS

(2) The thing | don't like is that user have to select the address and credit to finish
the transaction. For most users, they never changed the address and credit card
information. The order summary page should perform the address and credit
card selection funtion. So user can save at least two cliks.19Also there is no link
for the shopping cart on the address or credit card page .

(5) ilikeit. simple - click checkout and move to shipping address page. i might
want to know more about what other navigation is on this page for error
correction - or if the idea were to get someone "locked" into the process flow.

(8) there is also no method for me to correct my mistakes. such as a method for me
to go "back." can we combine address and credit card change into the same

page rather than 2 separate pages.



APPENDIX F - Materials for Judging Damask Desktop and Smartphone User Interfaces 480

DESIGNER II - DESKTOP * NO PATTERNS OR LAYERS

(7)
(11)
(12)

Not bad, hard to tell in shopping cart on the checkout.
The division of tasks among the various pages was clear and fairly standard.

Seemless linkage. If | wanted my music right now, | would have been successful.

DesiGNER 13 * DESKTOP * NO PATTERNS OR LAYERS

(15)
(16)

No problems linking to the checkout.

The transition from shopping cart to fully purchased material was too quick. |
would think (though this might need to be confirmed via testing) that most
users would be accustomed to the following:941. View cart; indicate you want
to purchase.2. Review account information, shipping address, etc.93. Confirm
payment information.4. Feedback that purchase is complete. 94If this flow is
chosen, a message is needed on the page to the effect that, "To complete your
purchase, press the Purchase button below. Your credit card will be charged
xxx". 991 think what's going on here is a misread of the shopping cart metaphor.
One action is to put items in your cart; another is to review your cart; another is
to commit to purchasing all of the items in your cart; finally, another is to pay for
those items. By calling the shopping cart page 'checkout' the flow has been too
abbreviated.q19Also, I missed any information about a shipping address. | would
expect that the system can store multiple shipping addresses for my account,
and | would want to be able to review / select / correct a shipping address.

The user, when they add an item to the cart, is presented with a cart and a
checkout window. This will scare the user if they're not ready to buy -- the
checkout information should be on a separate page, giving users the control

when they're ready to buy.

DeEsiGNER 15 * DESKTOP * NO PATTERNS OR LAYERS

(13)

relatively straight forward, price confirmation at the Cart level would be helpful.

Remove button might be more logical for a user than to have to change
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quantity to "0" and click update.90n checkout page a back to Cart button
would be good to have. The use of credit cards on file is worrisome. No
security mechanism here? 190therwise flow is good and follows a logical path.
9Friendly language is nice for customers. Seems personable.

there's no way to get back to the home pagefthere's no way to remove
itemsflthere's no way to get to the cart unless i add something

While the shopping cart gave the user a clear way to check out and fulfills the
requirements of the instructions, a couple of items can help the end user
browse and purchase more effectively. Shopping cart might offer an option to
remove items from cart, rather than set quantity to 0. CSS technology can allow
the user not to leave the page and just click 'add to cart' to toggle a desired
item (similar to the way a Netflix user reviews movies). The shopping cart should
let the user know where they are in the process, and the design seems to

achieve this.

DESIGNER 16 * DESKTOP * NO PATTERNS OR LAYERS

(15)

"Add to shopping cart" combined with "Buy this item now" is incorrect. There
should be just one link, not two. After all, what would happen if | first did an
"add" followed by a "buy now"? Wouldn't make sense. You'll always want to
review your cart.9A minor issue: Next, looking at the links from cart to
checkout. Forget about "clear cart" - it's an edge case. Just build "manage”
functionality right into the 99I'm marking down significantly (3 instead of 4)
because simple "buy this item" and "proceed to checkout" links would have
been the obvious slam dunk.

Again, this matches my model much more closely. It's a rip off of Amazon.com,
but who isn't doing that?!

It's easy enough to get to checkout: one click from the shopping cart, and an

accelerator from any product page.

DesiGNER I7 - DESKTOP * NO PATTERNS OR LAYERS
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Although the assumption is that the customer is already signed in, good to see
login page.f1Consider seperating the Cart and finalize order (payment, address)
on diffrent pages.

Really dislike this. 1) | shouldn't be asked to log in where | am.. it's a huge
setback. Let me add stuff to my cart@42) is there even a cart? when i say i want
to buy something it sends me straight to checkout. this makes no sense.13)
Sloppy. City/State/City labels in the form? it says "joe work" and "joe home" but
there's no way to label a new addreses like that.94) let me confirm the total and
everything before placing the order!

Given that the shopping cart is the checkout page, should the rating
asymptotically approach 5 as convergence approaches 17 it completely stinks
that the only access to your shopping cart is via BUY IT. It is also bizarre that you

choose the media in the shopping cart, rather than when you choose to BUY IT.

DEsiGNER 4 * DESKTOP * PATTERNS AND LAYERS

Flow is ok.

Why is the continue shopping button not repeated at the bottom just as
checkout button has been?99Why is sign in in the middle of the process..i wud
expect sign in early in the process.

Fulfills application spec requirements. | like the ability to change several options,
such as billing address, mailing address, and change of order. | also like the

option of emailing a password back to customer. | like its flexibility.

DESIGNERS * DESKTOP * PATTERNS AND LAYERS

3)

The designer should have provided easier access to the checkout flow. The only
way into it, is by choosing to buy a book.9I'm a new user, how do | create a new
account (the system is 'recognizing me' but I've never previously used this site.

This is consistent on the pages that follow such as credit card. The design would

work better if there were two flows, one for registered users and one for new.
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(8)
9)

Shopping cart and check out makes a lot of sense.

It seems fairly logical.

DESIGNER 6 - DESKTOP * PATTERNS AND LAYERS

(5)
(6)

seems fine. the continue shopping works. straight forward.

Flow is straightforward, even though the button placement is bouncing around.
It has a standard request-verify-confirm sequence. | have an issue with the no
navigation here as well, though the designer may have been instructed to
tunnel the user in the cart, so | didn't mark off for that.

I'm being asked to log in to check out. One of the assumptions is that the user is
logged in. This was a requirement for the design.99Why are the order number
and order date fields on the thank you page shown as lines? Wouldn't they be

filled in with information by the back-end?

DesiGNER 7 - DESKTOP * PATTERNS AND LAYERS

(M
()

well done. might think about pervasive account controls

Very good check out process. Can change the address and credit card in one
page. Can navigate to continue shopping.

This is pretty much to industry standard. | found the 'Place order button' across
the top of the Place Order page a little disconcerting. | think the treatment on
this page makes the button too primary. You really want the user to go to
review the order and then commit. | don't see a need for two buttons here.
Otherwise, the way the pages are put together are good. You've allowed for
plenty of shortcuts and opportunities to recover from errors (except for the

button placement mentioned above).

DESIGNER 8 - DESKTOP * PATTERNS AND LAYERS

(M

standard
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(4)

(7)

There were broken links. | could not complete the checkout process since the
button on the shopping cart was non funtional.

Shopping cart not persisten so it's not linked together thorugh the desing

DEsiGNER 9 * DESKTOP * PATTERNS AND LAYERS

No errors. All links worked.
See comments from first design [Designer 6, desktop, patterns and layers]
They are linked well. How do | go back though? By hitting the back button on

browser?? Is that my only option?

DESIGNER 10 * DESKTOP * PATTERNS AND LAYERS

()

It is good to have the continue shopping button. But if the book genre or
categories can be shown, it will help user link to a specific place.19The address
and credit card choose page should be optional.

nice - everything seems well connected. fairly conventional

too many buttons everywhere. lack consistency with other pages. why is "place

your order" on the top of the page?

DESIGNER II * DESKTOP * PATTERNS AND LAYERS

Easier to navigate between sections of site

| don't like that when | put a book in my shopping cart, and choose to continue
shopping, I'm thrown back to the list of books for the genre | chose earlier. I'd
rather go to the book | was just looking at. Otherwise it seems like | was
dropped somewhere at random while | was off trying to buy a specific book ...
Shopping cart seemed familiar and comparable to other online book seller web

sites.

DEsiGNER 13 * DESKTOP * PATTERNS AND LAYERS
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(15)

Impressive, but excessive. Instructions stated to assume the user is already
logged in.q4If I ignore the login screen (which is not a design error, just a
reading-the-instructions error), then the links to Shopping Cart and Checkout
are good, as expected. | like the duplicate links at top and bottom.

| like this flow. The only thing lacking is that | should be able to add items to my
shopping cart without having to view my cart every time. Some feedback at the
top of the page that the item has been added would be sufficient.490n
reflection, this design shows that there is a much better way to manage cart
items than does the previous design.

Again, a logical flow of items. The user is constantly aware of where they are in

the process.

DesiGNER 15 * DESKTOP * PATTERNS AND LAYERS

(13)

Aside from not finding any way to actual add items to a cart this process looks
pretty good. More thought here than in the browse pages.

this is the most complete string of pages. It makes sense, and meets the
requirements

The pages link logically, although the change quantities or delete might be

more effective if there's the ability to do that within that page.

DESIGNER 16 * DESKTOP * PATTERNS AND LAYERS

(15)

(18)

Minor issue: | would skip the "proceed to checkout" link from the product page.
What is this meant to do - add the product and then buy the whole cart?
Confusing. Just omit this particular link.919"Proceed to checkout" works fine.
Again, | would demote or omit those other two links (update, clear).

Seems OK. The necessity to go to a secondary page to add another shipping
address or credit card could be a problem, though.9190n this design (and on the
others) there were also no elements to tell the user up front what the steps of
the ordering process are. This could be a problem.

Checking out is an action, and the metaphor is upheld by the use of a button.
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DesiGNER I7 - DESKTOP * PATTERNS AND LAYERS

(13)

(14)

Login is nice and simple, however 'Create a new account' is a high level feature,
right now it seems grouped with the login for an existing account.
Seperate.19'Forgot Password' button show line up with the password field, not
the e-mail field as they're related.99Cart looks good. Consider putting a
continue shopping button along with the bottom Checkout button for
consistency and accessability.

the buttons through the checkout are inconsistently labelled. sometims you
click on "continue" or "use this address" lots of different words for "move to the
next step” it could be more clear. also there are too many pages. it could be a
shorter, cleaner more straighfroward process. And aren't i supposed to be
logged in already?

You can only get to the shopping cart by adding something to it, and you have
to login to get to it. I've used sites like this (X10.com). | dislike them intensely.
From shopping cart to checkout isn't terrible, it's still an action button. It's
annoying that checkout is a multi-step process from review, address, shipping...
and then it blows up on the payment page. Too many disparate pieces of
information, especially since the user's expectation has been set to deal with

them separately. (Why is the shipping address selection not on the shipping

type page?)

DesiGNER 4 * SMARTPHONE * NO PATTERNS OR LAYERS

(19)

Link to the checkout page is obvious, however it can be more efficient. Making
'$200' a link does not make much sense. There is no way or link to go back an
change anything in checkout page. There should be 'back’ and 'forward'
buttons on all pages. Again there should be a 'Save Cart' feature.19The
checkout page has a button which takes to the next page, however this button

is not found anywhere else. This is a good feature but needs to be consistent.
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(22) Once | had what | want the buy process was quick and painless, giving me the
option to bill and ship to different places.
(29) These proceed as | expect, except for the absence of Change Quantity/Delete

Item options.

DESIGNERS * SMARTPHONE * NO PATTERNS OR LAYERS

(24)  Again, as with the previous section, the pages flowed nicely from one to the
next. | never had the sense of being lost. The one thing that is missing is the
ability to select a shipping method.

(25) see above

(26) incomplete, inaccurate design

DESIGNER 6 * SMARTPHONE * NO PATTERNS OR LAYERS

(20) The good user experience breaks-down when it comes to the shipping cart /
checkout experience. There is a problem with purchasing ringtones - since the
Ul details that | am also purchasing the album, even if | did not intend to do so.
9While the ordering of the experience in terms of the site map seems
reasonable, unfortunately the content is not in-line with this and the whole
experience for the user is very confusing.

(21)  Why does the Shop More button take you back to the Genre page? Shouldn't it
go Home?99There's no way to get back if | change my mind on one of the
options during checkout.

(28)  No back button for the checkout process.fThe "Shop More" button in the cart is
great.99Ugh! No confirmation page for the order. How do | know my order was

placed?

DEsiGNER 7 * SMARTPHONE * NO PATTERNS OR LAYERS

(23) Good.Complete and clear.
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The fact that a shopping cart page doesn't exist is obviously a problem. The
payment selection and shipping method pages don't exist either. | got stuck in
an endless loop because, again, the button wasn't labeled.

Had no problem with this flow.

DESIGNER 8 * SMARTPHONE * NO PATTERNS OR LAYERS

(19)

(20)

(30)

There should be back and forward buttons during checkout. Also user should
be provided information about how many more steps remain before final
purchase.

The checkout procedure is not is a logical / desirable order. For example, the
user should not be providing billing information after they have been through a
page entitled 'checkout'. 19In this design, confirming shipping information is an
optional procedure from the shopping cart page. The user is not taken through
the essential steps sequentially, and this is problematic.

Interesting choice of having the billing method pre-selected with a "change
billing method" button. At first i was put off by this but i think it's ok as long as

some research was done as to the preferred default billing method.

DEsiGNER 9 * SMARTPHONE * NO PATTERNS OR LAYERS

(23)

(27)

(29)

No way to navigate from the buying a CD screen back to the browsing function.
How can | buy more CDs, either by this artist or others?

Would the user be able to "continue shopping"? | did not see that capability.
How would the user remove an item from the cart? Why are some things
buttons and some links?

| think "usual requirements," as specified in the Instructions, includes
delete/change quantity functions. | suggest placing these functions on an

prototype Order Summary page, which could precede the Billing Info page.

DESIGNER 10 * SMARTPHONE * NO PATTERNS OR LAYERS
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| was never given a chance when buying this album to enter my shipping
address, but | did when | bought a particular song. (I think that's what | was
doing - couldn't tell from the layout of the page.)19Not sure what | would do if |
wanted to add multiple items to my cart. There's no way to continue shopping.
- distinction between buying track and album is unclear{- unclear what text
input box is for (if to change quantity then were is the 'update' button?)

Seems to make sense.

DESIGNER II * SMARTPHONE * NO PATTERNS OR LAYERS

(22)

(26)
(28)

The process was linked up fine, giving me many options to adjust billing,
address and shipping info, as well as quantity control and item removal.
seems to meet requirements

Adequate. A backlink at the bottom of each page would've been nice.

DEsiGNER 4 * SMARTPHONE * PATTERNS AND LAYERS

(19)

(22)

Its very cluttered. Space could have been efficiently utilized. There should be no
need of the update button.

At this point it made perfect sense how you walked through the process, and
here | wanted a linear process. Being able to change items, addresses, etc was
good.

Few surprises, which is good for online purchasing.919The position of Sign In is
problematic-- I'd prefer it somewhere before Checkout, of course, but want also
to be able to view an order's total (subtotal + shipping) without a login screen
between display of the subtotal and final totals. I'm not sure what to

recommend, however.

DESIGNERS * SMARTPHONE ° PATTERNS AND LAYERS
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(24)

(26)

After clicking a button that says Checkout, | would expect the next page to be
more instructional and descriptive when asking me to select an address. What
kind of address? Billing, Shipping? There is no way to tell. 190n the next page,
we're asked to choose billing information. This is much better than the previous
page. | would encourage the use of this page as a template for the shipping
page. 111 have a question about the Cancel button. What are we canceling? The
billing page, the order process? It's the first time we're presented with such a
button.q19After choosing the billing information and clicking "Use this info", |
was shocked to be taken to the "Thank You" page. | think a confirmation screen
with a summary of choices and links to change those choices would be more
appropriate.

- Checkout works wellf4- Could user link back to shopping once past the
"checkout" link?99- Could addresses be given labels to allow choice without
scrolling through them? (select, multiple-coice list or other form widget)49-
Same question with card/billing details

Seems too linear

DESIGNER 6 - SMARTPHONE * PATTERNS AND LAYERS

(20)

(28)

In general | liked the flow of the pages as it built upon previous experiences that
customers may have - utilizing familiarity. It only took 4 screens to purchase the
book, including signing in, so this seems efficient.

The general page flow seems to make sense. | like that there is a link to the
Shopping Cart on the Review Order page, but | would rather just see the
itemized list on the page.11l thought the requirement was not to include the
Sign In flow in this case? Even so, the flow for creating an account and adding
all of the information that would have otherwise been saved is clean. My only
suggestion is that the order in which shipping address, billing address, and
shipping option are presented be consistent between the account creation flow
and the review order page.

Adequately. It would've been nice to have a backlink at the bottom.
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DesiGNER 7 - SMARTPHONE * PATTERNS AND LAYERS

(23)

(24)

When | add to the cart, many items are added. I'm confused. Otherwise, this
seems to follow current ecommerce standards.

In the list of requirements it is clearly stated that "You can assume users are
already logged into their account.”, so | am a bit perplexed as to why you
included a login failure redirect page. If it were removed from the flow, it
wouldn't be a bad transition. Digging deeper it appears that you spent a lot of
time on the account and password management pages. It would have better to
spend that time on actual requirements.

| found it straightforward. The process for creating a new account was okay, but

more used to seeing billing before shipping address.

DESIGNER 8 - SMARTPHONE * PATTERNS AND LAYERS

(19)

(30)

The Shopping Cart and Checkout pages could be linked more tightly. Maybe
even combined together to some extent. Overall the linking is quite generic and
straightforward.

There was a huge amount of missing information in the shopping cart
experience, the user familiar with online shopping would feel dis-concerted
that the typical procedures were not attended to. 19Additionally the verb used
'shipping', is not what the customer does, and should not have been used for
the button. 'Continue' or 'add to' or 'use' etc... are all better verbs that mean
something to the consumer.

seems logical. Could've used a bit more detail.

DeEsiGNER 9 * SMARTPHONE * PATTERNS AND LAYERS

(23)

Unclear what was the funciton of the Update Price button before | add the book
to my shopping cart. (The default view.) This is usually associated with selecting
the quantity of a product, but | hadn't gotten to that stage of the process.

[Negative]
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Check out flow was good.
These work as | would expect.991 know it isn't in the Instructions, but is there
really no way to display the Nearest Store data on the Product page, and not

force the user to leave the shopping process to find a store?

DESIGNER 10 * SMARTPHONE * PATTERNS AND LAYERS

(21)

The order of actions in the checkout flow is logical. However, there was no
sense of status - | didn't know where | was in the process, what to expect next,
and how to go back.

see 7 below

Worked great - though | think the "Continue Shopping" button should return

user to last genre page or home page, not the product detail page.

DESIGNER II * SMARTPHONE * PATTERNS AND LAYERS

(22)  Linked up just right, giving me the option to go back and change things when |
need to, go back and shop if | need to.

(26)  "Place Your Order" button should be at the top and bottom of the page.

(28) Partitioning of functionality among several pages was OK. I'm concerned about
the number of round trips required, but it might be OK. It covers the default
case quite well, at the expense of making it harder for customers to alter their
order.

Page design and layout

7. Please give a rating for the page /ayout and design for shopping cart and

checkout: (1 = negative, 5 = positive)

Designer | Ratings

1 2 3 Average

Desktop—No patterns or layers
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10

13

92
54
m3
@3

(15) 2

(10)3

®) 3

@3

(52

(1) 1

Desktop—Patterns and layers

123

an3

1

®3

(172

2.67

333

233

2.67

1.67

4

10

13

16

92
4
m1
@4

(15)4

(5)3

(10) 2
62
@3 |
)4 |

(16) 5

(16) 3

124

(2

™3

© 4

a7n5
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8. Discuss with the designer what you like and do not like about the /ayout and

design of the pages for shopping cart and checkout.

DEsiGNER 4 * DESKTOP * NO PATTERNS OR LAYERS

(9)  The grid beneath ALL pages needs to be worked out and use a standard grid -

not this tiny column on the left huge column in the middle and medium and
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sometimes tiny column on the right. GET A BASIC GRID that you can use for the
ENTIRE site. The inconsistency of the column widths looks AND feels
disorganized. 9Also, place important commands and features like CHECKOUT
over on the right (that's the last and most important critical command on the
page; it should echo the 'period' in an English sentence).

| like the return link. 9 like the fact that | can add another card | am still missing
a confrmation age.{l like the fact that the shopping cart button does not
disappear.

The only suggestion | would make is: | think the 'checkout' link should be below

or next to the total price amount ($2.00)

DESIGNERS * DESKTOP * NO PATTERNS OR LAYERS

3)

| found some of the language ('Proceed) a bit awkward and non-standard. |
think it's best to use common language like continue or checkout.qThe address
and payment method page is oddly organized with the user's name on the
same level as the shipping address this should be integrated into the flow of the
information preferably above the address. Also, why is this not a consistent
element on all the pages? The navigation on the left seems inconsistent across
the pages and out of place on this page. The last page, with the receipt, doesn't
provide any information except the approximate arrival date and access to UPS
(and the continue shopping link, see above comment). | would expect this page
to be more formal, providing a total (and detailed information on the items in
the order) for the order and allowing the user to print it or somehow retain for
their records.

combo box is a nice way to for mouse interaction only. that is nice, but i believe
you are not giving users a method to go back if there are errors. the

The underlying grid got trampled on here. PROCEED buttons/commands need
to be organized into an area/column which is consistent in ALL pages of the site

for 'finalization' type commands. Right now it is neither here or there. Shipping
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page info needs better cleaner organization. Again, stick to a well designed

underlying grid and better dilineate logical groups of items.

DESIGNER 6 * DESKTOP * NO PATTERNS OR LAYERS

(5)

layout is solid. i like the content areas for other albums below - i'd be interested
to hear what design elements would be included to distinguish these albums
from the ones in the user's cart.

I'm not sure what the new address and new payment headings are supposed to
be doing. | would expect the drop down to change the current address in the
same space.9191I'm not sure that the cart is the best cross-sell placement. | think
that would be up for testing.9990verall the layout seems pretty straightforward,
the buttons are in the expected places, and having real info would make a
difference.

I didn't like that the shopping cart was embedded in a page similar to the one |
had arrived from (i.e. with a left hand nav). I'd rather have a simplified interface
for a shopping cart, where the user is conscious of leaving the browsing portion
of the site to move into buying mode. Otherwise the user might unconsciously
assume that there is a shopping cart content area similar to a genre content
area. Also, the user could click on a link on the left hand nav and accidentally
leave the buying workflow. We don't want this to happen.q1l really like the
tabular layout for the shopping cart, though. Very nice.919The shipping page is a
little confusing. | don't like "Method" as a shipping method label. It sounds very
developer-y, like jargon. | don't understand why "New Address" is hanging out
on the right-hand side seemingly attached to nothing on the page. What's it
for? Also, the left-hand nav is on this page ... it shouldn't be, unless we want to
encourage users to leave the buying workflow. Same goes for the "shopping
cart" link. Aren't we in the cart, sort of? | know that being able to access the
shopping cart from every page was a requirement, but this seems redundant
when the user is essentially in the cart already.9The progress bar on the

shipping page is nice.19The confirm page seems a little weird. | expected to see
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information that | could confirm before finalizing my order. Instead, | see that
this has already been done and that I've submitted my order. Maybe the button

on the previous page should have been labeled "submit order."

DEsiGNER 7 * DESKTOP * NO PATTERNS OR LAYERS

2-cloumn grid is fine, but inconsistently used

Put order summary and checkout information on the same page is good. And it
needs

| like that the user shows the album with the price but I'd rather have this on a
separate page, one that shows the total cost outlined (in other words, the
albums plus tax and shipping).fThe final page is very abrupt, | wasn't expecting
the process to be finalized. I'm not sure what the images and text are intended
to be on this page. The bottom one links back to the purchased album which
makes some sense but I'm not sure what the context is.9Also, there's no link to

allow users to step out and continue with their shopping.

DESIGNER 8 * DESKTOP * NO PATTERNS OR LAYERS

)

(4)

(7)

ok, could have used horizontal space better. should/could assume/show
multiple shipping addresses on one page, as with payment methods

The shopping cart and checkout seemed cluttered and not as intuitive to use as
I would expect.

Some order of operations are confusing

DEsiGNER 9 * DESKTOP * NO PATTERNS OR LAYERS

(4)

Again, the layout was simple and predictable. | was confused by the checkout
page, which didn't have a clear submit button at the bottom.

Cart has no controls for updating the cart, and doesn't have a total for all items.
Also missing navigation to continue shopping.99Payment methods don't

supply the ability to select among more than one previously saved. Copy could
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be made clearer but there aren't any other major layout issues.19The other
address pages have the same problem. I'm not sure what the drop-down
control is for.9The pages get really sketchy after this point. The order summary
should have a link back to edit the information in addition to the buy
button.99The shipping info page has an extra continue btn that the others
don't have.

Why does the shopping cart link disappear? How do | select the item to putin
the shopping cart? When | want to checkout | want to confirm first what | need

to get, not give my visa information immediately.

DESIGNER 10 * DESKTOP * NO PATTERNS OR LAYERS

()

1) No total amount and shipping fee information92) if the use button is right
beside of address label, user don't need to move the mouse too much.
Otherwise, they may accidently click the wrong button.

again - appealing to well established conventions seems more important than
anything else on these pages. if business case supports upsells during the
process, i'd like to see these represented in the layout. had you considered
putting the update button under the edit fields? what about any summary line?
or option to add more? what made you decide to use large action buttons for
the addresses instead of radio buttons?

no clear indicaation of where users are.looks like order summary, users can still

change order settings. should it allow users to do that?

DESIGNER II - DESKTOP * NO PATTERNS OR LAYERS

Checkout is too far right, hard to see.

I would like the shopping cart to be prepopulated with a quantity of "1" for the
album I'm viewing when | click "buy now." 19Why are the "continue shopping"
and "checkout now" buttons next to each other? They are not equivalent
actions ... I'd rather see the continue shopping action presented as a link below

the form.99When | change my shipping address, the save and cancel buttons
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appear at the top of the form (perhaps this is a Firefox issue). This is
confusing.99The "thanks" page did not contain an order summary. Also, it
should contain information telling the user what to expect from totalmusic.com.
| was suprprised to not see it (even dummied up) in this design. A giant

"Thanks" isn't helpful to the user at all, except to tell them that the process has
ended.

Did not like the 'Thanks' at end of online transaction. | felt like somebody just

took my money and ran.

DesiGNER 13 * DESKTOP * NO PATTERNS OR LAYERS

(15)

Good features...9- The product listing (Righteous Brother) was prominent and
clear.9- The "also want to check out" thing is a nice touch, and cognitively
consistent when placed next to the product listing and above the interactive
form features.9- Credit card (saved/new) looks fine.q9Needs work...9- Missing
features: new shipping address, and saved shipping addresses.{- The shipping
cost and total cost should not appear editable.q- There was no update button to
submit the "remove from cart" radio button. There should be a separate
"update" and "purchase” buttons.

The ordering of items on the page doesn't seem to work that well. Especially the
'related purchases' information should be linked differently (perhaps this is a
flaw related to having the shopping cart fully integrated with the purchase
action).q9Also, there shouldn't be option buttons for 'purchase' and 'remove
from cart'. Remove from cart should be a link, not an option button, and the
purchase option isn't needed (the stuff is in your shopping cart; you already
know that you want to purchase it).99There is no good title on the shopping
cart page.f19The items to indicate how much you are going to pay shouldn't be
text fields, but should rather just be standard HTML text. They aren't user
editable, and they shouldn't look like they are.9The shipping options could
possibly be a set of option buttons.99The saved credit card information should

give some indication of the selected account number (last four digits?); as is, if a



APPENDIX F - Materials for Judging Damask Desktop and Smartphone User Interfaces 500

(17)

person has more than one MasterCard, it is difficult to know which one is linked
to this application.

The layout here seems confusing, as noted above, with shopping cart and
checkout knocked together in one page. The layout feels crowded, and having
suggestions in the cart seems strange -- it seems logical to have them on a
product page, and not an account page. Purchase and remove from cart

buttons don't seem like they associate with the product they identify with

DEsiGNER 15 * DESKTOP * NO PATTERNS OR LAYERS

(13)

Mostly good.9Confused as to how the "New Credit Card" or "New Address"
field is acted upon? On select? when customer clicks Place order? Consider
taking this out of the drop down and making it a text link.99Shipping method is
missing the colon.

it doesnt tell me how much each thing costsfit doesnt tell me how far through
the processiam

As this is a skeletal structure, this offers a clear way to browse items, with the
commentary above. There's clearly been some research into the way a user

purchases items, and in a way that a user is familiar with.

DESIGNER 16 * DESKTOP * NO PATTERNS OR LAYERS

(15)

Does the job. Changing addresses is a bit confused. The words "Please choose"
are unnecessary and add clutter.990uch - very important, you don't just drop a
"submit" button on the final page. Should at least say "purchase now!" or
similarly final-sounding language. Much better: provide an order summary prior
to final order placement, rather than this form page.

Some items are rough (notably the Submit button at the end of the purchase
chain; some more action oriented text like "Complete Purchase" would be
better) but overall it looks like things are in place for a good design.

How do I select an address (maybe this isn't a valid point?)? Address 1 and 2 are

listed, but no selector is provided for either of them. | would also find it more
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intuitive for the on-file credit cards to provide some sort of up front information
so | could identify which one of my cards | have daringly allowed the site to
memorize for perpetuity. The "Enter New..." address and card buttons didn't do

anything, but that might also be unimportant in the demo.

DEsiGNER I7 * DESKTOP * NO PATTERNS OR LAYERS

(13)

Easy to read and clear to follow. 99City is repeated in the Address sections.
Replace with ZIP.991Manual address entry needs a radio button of its own so
we'll know if they're using address on file on new one. Also show existing
address in full so customer knows right away what addresses are already on file
so they don't enter one again.f19Payment method needs something like a radio
button to specify whether or not customer is using on file card or entering new.
The payment method select box combined with the card type/entry fields make
no sense. How is this supposed to work? 19Why am | being asked format at the
top of the checkout pages? | should be asked format before placing something
in the cart. and this should show me what's in the cart maybe. And why is
format tick boxes anyway. 919Where IS the cart? | can't seem to buy more than
one thing at a time. 991 want to be able to make billing+shipping the same
withot having to retype.

Everything is on one page. They get one point for having all the things on the
page, but it's terrible. There is no segmentation, no process, nothing. Only
someone who creates web pages for a living might have hope of getting

through it.

DesiGNER 4 * DESKTOP * PATTERNS AND LAYERS

9)

Better than the book description but SUBTOTAL needs to be distinguished from
another 'item' in the 'item' column (i.e., indent it like traditional invoices). Place
'finalization' type buttons/commands in a different column of the underlying

grid than the information for items that command will affect (i.e., place those
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(12)

'finalization' command/buttons on the right in the 3rd column of your
underlying design grid).

Inconsistency in update price or update??99Liked the forgot password and
create a new account. Would have preferred them to be links rather than
buttons.q9Like the place your order links at top as well as bottom.q9Dont like
the use of two similar terms change and update.9What if | want to cancel at
any point and want to go back to the previous screen?99Why are change
quantities and delete a single button?

The steps in the online transaction appeared to work seemlessly.

DESIGNERS * DESKTOP * PATTERNS AND LAYERS

(3)

For each of the data pages, address and payment method, it would be better
(for registered users) to provide the existing information and have a link to
allow users to add a new address or credit card. There's no reason to take up so
much space allowing users to add the new info if it's not necessary. Also, the
mixing of the billing address and the credit card info is confusing. | think there's
a fairly well established industry standard that allows users to enter a billing
address and then specify a shipping address if necessary.

interaction buttons are located all over the page. the overall layout doesn't have
a sense of stability.

Buttons/commands for very important things like CHECK OUT and BUY and
anything that's got a feel of "finalization" should be in pretty much the same
place on each page. SUBTOTAL label needs to be indented - to echo a more
traditional invoice format (which will enable the user to differentiate subtotal

from another list item more quickly).

DESIGNER 6 - DESKTOP * PATTERNS AND LAYERS

(5)

layout's nice. fairly conventional - i'd want to ask the designer why he/she chose
to have an update button next to each item instead of at the end of the entire

column.
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(6)

(1)

Button placement moving around{Buttons at the top of the info instead of at
the bottom9Different strategies on repeating the cart navigation on top and
bottom9Overall navigation/search placement aplies throughout here as
well.99Cart pagefProbably the most succesful page. Aside from the
navigation/button issues, the body is fairly easy to read and understand. Using
buttons for update and remove is something | would discuss based on the user
group/technology resources. Here | expect the continue shopping to be down
by the checkout button.q19Sign inf1Should be some instructional copy here.

9 The forgot password should be grouped with the log inDon't like the two
buttons centered and different sizesfProbably needs more separation between
returning and new usersfll would not recommend making the user create an
account in order to buy a book.The reqgs probably imply you would bypass this
page altogether.q9Review pagefVery hard to scan the information here. More
grouping problems include items and totals.. also not sure about how the
shipping and billing addresses and the shipping method are placed.fThere's no
way to select payment, which was in the reqsfThe selection of another shipping
address would work but is unsophisticated...and you have to assume that the
linked page will do what the regs are asking.fNavigation back to the cartis a
little fuzzy - assuming it is the button above the items.9Confirmation
pagefThis one is layed out better than the previous - | see the address info
together and the items and total. The back to shopping link is misplaced

The order summary (not the one on the "thank you" page, the one before that)
isn't organized in an intuitive fashion. It seems like the information is just
displayed willy-nilly. 99The "checkout" button on the order summary page
looked like a graphic title, not a button. | didn't like the placement. Very atypical

for a form button. | clicked it accidentally.

DesiGNER 7 - DESKTOP * PATTERNS AND LAYERS

)

nice. 3-column grid is good.
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(2)  Excellent. It will be great for the thank you page to display something other
than order summary.

(3)  The pages flow nicely and the layout is easy to read and navigate. For the most
part, it's easy to understand where you are and where you have left to go but I'd

still add a progress bar for the registration process.

DESIGNER 8 * DESKTOP * PATTERNS AND LAYERS

(1) inconsistent layout, incomplete labeling
(4)  Thelayout was sparse in some areas and not very easy to understand.

(7)  Easy tofind on first pagefinconsistent location - needs to be consistent

DesiGNER 9 * DESKTOP * PATTERNS AND LAYERS

(4)  The design seemed very complete. It was easy to follow the process to
completion.

(6)  See comments from first design [Designer 6, desktop, patterns and layers]

(10) What is update price? How do | find out more about something | do not

understand on first glance? | like that the links are in my face.

DESIGNER 10 * DESKTOP * PATTERNS AND LAYERS

(2)  Ilike the remove button, so user don't need to enter 0 and click a link to get rid
of the item. And it is good to have address button is on the top.1Using my
shipping address can be default for the new credit card information page. And
it can be automatically unchecked when user starts input the new address.

(5)  much more complete than some of the browsing pages - but perhaps only so
for filling in the names of the fiedls (which are common in any case)

(8)  layout is nice. it is placed in different groups and most of it is on the top page.

it's easier to view the bill.

DESIGNER II * DESKTOP * PATTERNS AND LAYERS
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(7)
(11)

Good labels, easier to navigate, more valuable details

The order summary (not the one on the "thank you" page, the one before that)
isn't organized in an intuitive fashion. It seems like the information is just
displayed willy-nilly. | want to see the billing and shipping addresses next to
each other.99The "checkout" button on the order summary page looked like a
graphic title, not a button. | didn't like the placement. Very atypical for a form
button.

It's really hard to say without any visuals. I've been long accustomed to see form

buttons and | sort of automatically fill in the gaps (gestalt) on what to do next.

DEsiGNER 13 * DESKTOP * PATTERNS AND LAYERS

(15)

Pretty good. They have all the right information.9Shopping cart page is perfect
- well grouped and presented.q19The checkout page could be improved by1-
placing the order total below the item total.q- placing the ship-to address
adjacent to the bill-to address

This is really good. The flow is sensible, and the final invoice-like form that you
accept works really well. It would seem this design has done a better job at
understanding the details of information flow on a page.19(Again, the
improved design representation might be somehow biasing my reaction - if the
other designs had used greeking like this one I might have been better able to
see the forest instead of the trees.)

Having charge information on the right hand side of the page allows a user to
be constantly aware of charges and items. The update and remove buttons are

a clearly thought-out feature and easy to understand.

DeEsiGNER 15 * DESKTOP * PATTERNS AND LAYERS

(13)

Pretty good. | would challenge the designer to thinkn of a way to combine the
confirmation and edit pages together. Feels like a lot of extra page types
needed for something that perhaps could exist together.99Confirmation and

Order summary are both well made with nice divisions between sections.
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Overall it makes sense but | think that the ship to and bill to should be next to
each other.
The thank you screen is logically arranged, but the order summary page

separates bill to and ship to information, making it a bit scattered.

DESIGNER 16 * DESKTOP * PATTERNS AND LAYERS

(15)

Cart page is barebones (underdeveloped) but can't complain.q9Checkout page
lacks any confirmation function. "Submit" is insufficient for a final purchase click.
Ok, but not stellar. Need to know more about how it is all going to come
together.

Clear Shopping Cart is a dangerous button. If there is no confirmation, it should

not be present.

DeEsiGNER I7 - DESKTOP * PATTERNS AND LAYERS

(13)

Checkout process seems good (after cart). All relevant fields are there, in a
sensible order, and submit/edit buttons are all in appropriate places.19Also we
wanted a link to cart on all pages. Please add to homepage.

Some of the pages are clean and make sense but some of them are very
jumbled and it's difficult to tell what i am supposed to be looking at. There are a
lot of links on some of these pages with little indiciation of where they will take
me or what i will do.

If I have two addresses on file, | don't think half the page should be wasted on
input of a new one in checkout. Likewise with the credit card page. Again, |

can't stand the multi step checkout process, it should be reduced to fewer steps.

DeEsiGNER 4 ° SMARTPHONE * NO PATTERNS OR LAYERS

(19)

The layout and design is quite average (nothing special or helpful about it). It

should be easy to use as it follows old conventions. Categorization into 'Songs’
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and 'Albums' is okay, but even individual songs belong to some album. So
categorization needs to improve.9The checkout page brings in a button to go
to the next page, and this convention was not followed elsewhere. There should
be consistency in design.19Why is the search feature there on the confirmation
page? The last thing that a site would want is to push the customer away from
the page, just when they are about to make a purchase.

Again, clear and concise. Seems to tell me exactly what | chose and what the
cost is before making me press the pay button. There was no way to adjust
quantity however, or any way to buy related items.

What is this "$200" to the right of the Checkout submit button on the Shopping
Cart page? Is this the total? Why not label it so? It should be separated visually
from both the list of items in the Shopping Cart, and the Checkout
element.919How can | add or delete to the Shopping Cart? Why not enclose this
info in a form with Change/Delete checkboxes, and have "Checkout" as the text
on its submit button?9 9There's nothing technically wrong with having
"Checkout" as a mere text link if there's no form on this page, but it suggests
lack of functionality to me-- | suspect that my Shopping Cart will not be saved,
and | won't be able to complete my purchase. 19 How can | download a ringtone

as a Shipping option? This doesn't seem possible.

DESIGNERS * SMARTPHONE * NO PATTERNS OR LAYERS

(24)

(25)
(26)

| liked the layout and design of the shopping cart. The checkout page wasn't
bad, but it didn't include the ability to choose a shipping method. The Thank-
you page didn't inlude an order summary.

track and delivery mechanism page is confusing

does not meet Ul requirements

DESIGNER 6 * SMARTPHONE * NO PATTERNS OR LAYERS

(20)

There is a problem with purchasing ringtones - since the Ul details that | am also

purchasing the album, even if | did not intend to do so. 191 am unable to update
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(28)

the shipping address. Additionally on this page, it is unclear why there is a drop-
down list for the phone billing address.11Moving on to payment, it still provides
the title 'ship album(s) to', which is inappropriate on this page. Again, | am
unable to change billing information, and the user experience on this page in
not at all clear, with the combination of text and drop-down field list that
appears here. 19Finally, the 'thanks' page is more of a summary. It's certainly not
clearly a 'thanks' page, and a user would be left wondering whether they really
had purchased anything.

| don't really understand the layout of the two "Ship Items to" pages. Is the one
displayed the one that's selected? Are the items in the dropdown the alternate
options? | can't tell what I'm selecting here.919The "Thanks" page doesn't tell me
that I've purchased. In fact, nothing told me that | was confirming the
transaction - the button just said "Continue." This is unnerving when a credit
card is being charged.

A few important things missing from the prototype. 19What is that dropdown
in the ship-to page? What happens when | select a different address? Does it
refresh the page? Does it confirm that | selected a new address when | hit
"continue"? 990n the payment page, the header is incorrect (should be "Bill
Order To" or somesuch). Same problem as the ship-to page -- how can | confirm
the credit card information? Also, NEVER NEVER NEVER display the customer's
credit card information and expiration date unless you're in a secure browser --
X-out the last eight digits. 11What | *think* is the confirmation page doesn't
really confirm anything. It just displays some items without telling me what

really happened.

DEsiGNER 7 * SMARTPHONE * NO PATTERNS OR LAYERS

(23)
(24)

Works for me.
The pages that were created in the "Shopping Cart/Checkout" section show the
same thoughful layout and design as the other section. They definitely are a bit

sparse though.
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(27)  Frequent users would like the

DESIGNER 8 * SMARTPHONE * NO PATTERNS OR LAYERS

(19)  There should be individual pricing listed as well. Overall layout and design is
standatd. But interface can be improved overall. Placement of interface
elements is not the best.

(20) The shopping cart page is confusing. It provides the user with too many options.
They need to work through this sequentially. 10n the 'shipping' page (which is
really about shipping addresses not shipping methods), the user is not given
the option of providing new billing or shipping information - though it is at this
point that they would recognise that they would want and need the option for
that. 19When the user is given the option to change the billing address, they are
then taken to an additional screen - which is unnecessary.

(30) Need more info on the Thank you page. What happens to my ringtone? is it
automatically installed? It should tell me where to go or what to do to activate it.
99In the Shopping cart. The "Delete Checked" seems to encourage deleting of
product out of the cart - i wouldn't have included that functionality at all. 99In

Shopping Cart: i like that you included Shipping Cost up front.

DeEsiGNER 9 * SMARTPHONE * NO PATTERNS OR LAYERS

(23) Again, didn't seem as complete as the previous product.fl can't choose my
mailing address. This part of the flow wasn't as rich as previous flow.

(27)  Given the intended platform is the smartphone, the layout seems reasonable.
However, | am concerned about the overall lack of navigation.

(29) 1don't see a form which permits the user to change the billing information, such

as shipping address or payment method.

DESIGNER 10 * SMARTPHONE * NO PATTERNS OR LAYERS
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| have no idea whether I've bought or not. I'm not clear on the layout of the
checkout page - what are the text fields supposed to be for? They are still there
on the "thanks" page.

- this layout would certainly require lots of scrolling on my euro smart-phone
(Symbian OS 192x192pixels)¥- no visual cueue as to where one is in checkout
process¥- no back or lateral links

Not necessary to have quantity control on the thank you page, and | would
consider removing it from the confirmation page.19The "thank you" page

seemed lacking - could have some instructions here.

DESIGNER 1I - SMARTPHONE * NO PATTERNS OR LAYERS

(22)

While | liked the options on the second screen, and the ability to adjust
quantities, | found it odd that | had to enter a quantity when first adding the
album to the cart. Why do | want more than one album? 99.9% of the time |
won't. You're making me do more work than | need to.

well laid out billing and shipping pages

Yow! What is going on in the order page?!?!?991) Too much stuff crowded in
horizontally. Everywhere. | can barely read the little table in there.992) The
greek makes it even more incomprehensible. No idea what the radio buttons do.
Why is the entire greeked address hyperlinked? It is a mystery.193) | would
make quantity a dropdown box. Two operations to update quantity makes no
sense. 194) what does the [x] button do? Delete, | guess, but that's pretty
unclear. 995) TY page should confirm what | ordered and the billing / shipping

methods. What do the "Downloads" and "Ringtone" links do?

DEsiGNER 4 * SMARTPHONE * PATTERNS AND LAYERS

(19)

Page design is constrained by the small screen size. However, a progress bar
showing the state of transaction would be useful. The order confirmation

should tell the books bought as well.
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(22)

Well done, easy to understand. I'd like a little less scrolling if possible on the
longer pages, but I'm thinking that won't be a problem on the actual pages
when implemented.

I'm glad to see the page headings ("Shopping Cart," "Thank you for your order");
on a small screen it's easy for me to lose track of where | am on a site.19Again, |
think the Update/Remove options on the Shopping Cart page could be
streamlined with just one checkbox for Remove, and one submit button
sufficing to send the revision on.949The Subtotal on the Shopping Cart page

needs to be distinguished more, such as by margins.

DESIGNERS * SMARTPHONE ° PATTERNS AND LAYERS

(24)

(25)
(26)

Aside from the Shopping Cart page, the layout and design leaves much to be
desired for the same reasons that are outlined above in the responses to the
flow questions.

see comments on links and avoidance of excesive scrolling above

seems OK. Not all page elements are visible - no Search

DESIGNER 6 * SMARTPHONE * PATTERNS AND LAYERS

(20)

(21)

The information was clear and concise. The information was layed out well for
mobile use.

For the returning customer, it is not clear (because of the use of squiggly lines)
that "bill to" contains saved credit card information also. | expected to have to
enter my credit card information at some point and never did.190therwise, the
layout is pretty clear, considering everything is in static text with plain buttons.
I would recommend using some lines or formatting to emphasize the calls to
action over the peripheral actions.

Unfortunately, some poor choices here. 991) The Update Quantity button
requires a round trip for every minor edit the user wants to make to the cart.
Depending on the platform, either a dropdown (with quantity in it) or

Javascript-enabled +/- buttons would be preferable for quantity.192) Also,
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crowding the title of the section in the corner between the page header and the
search button is a poor choice. You really want to visually distinguish the title a
bit more -- either with positioning or fontage. 193) Does someone neeed to
enter a username and password in order to press the "Create a New Account”
button? It sure looks that way -- those choices are hidden below the fold of your
screen. But then you force the user to re-enter the username and password on
the next screen. Not great when all you have to work with is Multitap. 114)
Same "Update Price" round-trip problem on the shopping cart page. 115)
Where does "Back to Shopping" on the TY page go t0?916) TY page should echo

back the email address to which the confirmation was sent.

DEsiGNER 7 * SMARTPHONE * PATTERNS AND LAYERS

(23)

(24)

(27)

Develop to cross promote authors' other books within the user's current view of
a book.

| like the layout for the Shopping Cart. You limit each Product to three linesin a
concise and clear manner and the organization of each element makes good
sense. 19Again, | do take issue with your font-weighting choices which are not
consistent from page to page.10n the Order Summary page, you separate
shipping methods from shipping address. They should probably go together.
There is a lot of scrolling on this page and it's confusing to have so many
buttons on such a critical page. Perhaps the buttons to "Change" should be
changed to linked text instead. Food for thought.94In the list of requirements
you are asked to provide a thank-you page with an order summary. While there
is a thank-you page, the order summary is lacking.

Overall, | found the shopping cart and checkout usable.

DESIGNER 8 - SMARTPHONE * PATTERNS AND LAYERS

(19)

Information is not presented where it should be. Gestalt principle of space and

closure violated. It is not quite evident, which piece of information to read first,
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and what all information is associated. There should be clear headings on top of
the page to let the users know clearly, which page are they in currently.

Agai, | have no idea what most of the content was supposed to be. Not enough
text is included to tell what's happening. On one page check-boxes are bring
used next to the item; but | have no idea what for. 9While | acknowledge that
shipping and payment options have been included, as has an summary of the
order, it is necessary for the user to have more input, for example, to specify a
new shipping address, change billing etc...

I'm a bit confused by the shopping cart page - why two graphics for each item,
and what do the radio buttons represent? Same for the Shipping & Payemnt
options - not clear what the radio buttons represent.9Should've had an "add to
cart”" button present on the product detail page, since there are two items in

your cart.

DEsiGNER 9 * SMARTPHONE * PATTERNS AND LAYERS

(23)

1. What is the function of the box on the opening screen? | was unclear.
[Negative]12. Would be helpful to have a progression model. I'm in step 3 of six,
for example. 3. The flow related to user name and account were clear to me,
and seem to offer the current standards.q4. Suggest explicitly telling user the
Order number and other details will be sent in the email confirmation. (Some
people print these out; other save them on their hard drive.)

| have the same comment on the search intruding upon the main role of the
page. | think this would be simple to correct.

Group the book's details on the Product page together, and the form elements
together. For instance, the ISBN and publisher info belongs with the other book
details, such as Author.19What does the "Update price" form submit do? Is this
really an auction? I'm leery of buying, then.q1l like the columnar layout on the
Shopping Cart page. I'm convinced it can be streamlined, though-- instead of

three separate form submits, why not use a checkbox on each item to indicate
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deletion, and one big Update Quantity submit button, before displaying a

Checkout submit.

DESIGNER 10 * SMARTPHONE * PATTERNS AND LAYERS

(21)

| liked the layout on the shipping and billing pages. Showing the known
information and then having a "use this address/info" button is clearer than
having a selection interaction followed by a "Next" button.99I'm not sure why
"use this info" had an edit button but "use this address" did not. That would
have been helpful.

- "continue shopping" link is useful- "update" is expected functionality{- "use
this address" is nicer than radio-button-+select link as it cuts out a link and user
knows what to expectd- this cart works well

Very thorough and well thought out. Impressed that you were able to create
detailed designs for all pages, including billing information, enter new credit

card (even though it wasn't in the requirements), order summary, and thank you

page.

DESIGNER II * SMARTPHONE * PATTERNS AND LAYERS

(22)

Overall

The only odd thing | found was the complete order button at the top of the
page only - it should be on the bottom as well. | had to search for a moment to
find it. Everything else is just as it should be.

simple and straighforward

Again, bad. 19"Place your Order" should be further down the page. Nobody's
going to click on it without reviewing the information. 99"Ship To" is OK. 19"Bill
To" conflates the credit card and billing address information. The layout is
confusing, and lo! there's the Search box specified in the requirements. No
reason at all to show a separate billing address for each card. 99At least we

finally see a decent TY page.
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9. Please give an overall rating: (1 = negative, 5 = positive)

Designer | Ratings
1 2 3 Average
Desktop—No patterns or layers
4 93 103 123 3.00
5 @2 ® 4 @3 3.0
6 653 ©3 an 2 2.67
7 m3 3 (32 2.67
8 m3 @3 "2 2.67
9 @4 ©3 (10) 2 3.00
10 @3 ©3 ®3 3.00
1 "3 3 (123 3.00
13 (153 (16 1 an2 2.00
15 (13) 2 14 3 an4 3.00
16 (15) 4 (16) 4 (18)5 433
17 134 41 (18 1 2.00
Desktop—Patterns and layers
4 ©3 103 124 333
5 32 ®4 94 333
6 54 62 m2 2.67
7 (14 @5 ()4 433
8 m2 @3 "2 233
9 @4 62 (10) 2 2.67
10 24 ©)3 ® 4 3.67

515
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10. How complete do you consider this design to be? (1 = not complete, 5 =

complete)
Designer | Ratings
1 2 3 Average
Desktop—No patterns or layers
4 92 w2 a3 233
5 33 ®3 92 2.67
6 ©)3 ©3 3 3.00
7 m3 @3 @1 233
8 m2 @4 72 2.67
9 @4 © 1 (101 2.00
10 24 63 ®3 333
N 73 an 2 (12) 2 2.33
13 (15) 2 (1) 1 an2 1.67
15 131 (14) 2 173 2.00
16 (15)3 (16) 3 (18 4 3.33
17 (13)3 a4 1 (8 1 1.67
Desktop—Patterns and layers
4 92 (103 123 2.67
5 32 (85 93 3.33
6 54 6 2 a2 2.67
7 m4 24 33 3.67
8 m1 @3 2 2.00
9 @4 ©6 2 (1002 2.67
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2.00
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11. How skilled do you think this designer is? (1 = not skilled, 5 = very skilled)

Designer | Ratings
1 2 3 Average
Desktop—No patterns or layers
4 92 (103 123 2.67
5 @3 ® 4 @2  3.00
6 )3 ©3 an3 3.00
7 m3 24 (32 3.00
8 m3 @3 "2 2.67
9 @3 62 101 2.00
10 @3 ©3 ®3 3.00
1 "3 3 (123 3.00
13 (153 (16 1 an2 2.00
15 (13) 2 (14) 2 74 2.67
16 (153 (16) 3 (18) 4 3.33
17 134 41 (18 1 2.00
Desktop—Patterns and layers
4 92 103 123 2.67
5 32 ®3 92 233
6 54 ©1 m2 233
7 (14 @5 613 4.00
8 m1 @2 "2 1.67
9 @5 62 (10) 2 3.00
10 24 ©)3 ® 4 3.67
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12. Is there anything more you would like to add? (optional)
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DeEsiGNER 4 * DESKTOP * NO PATTERNS OR LAYERS

)

(10)
(12)

You need to work with a good professional GRAPHIC designer as well as a
usability engineer type. This design feels like the designer has more of a
background in "web design" vs. either usability engineering OR graphic and
visual design.

[blank]

[blank]

DESIGNER5 * DESKTOP * NO PATTERNS OR LAYERS

3)

On most of the browse pages the designer seems to be close to on target but
they really fall down in the checkout flow. The page with the shipping address is
really nice and compact but there's the odd user id shoved in there.

[blank]

See #12 on last design [Designer 4, desktop, patterns and layers].

DESIGNER 6 * DESKTOP * NO PATTERNS OR LAYERS

(5)

(6)
(1)

browsing pages were weaker and less complete than the checkout process -
which seemed well thought through.

[blank]

The designer took the requirements very literally. The designer seems
somewhat creative (i.e. tabular layout for the shopping cart) but not very
sensitive to usability issues, or even the best interests of the business (i.e. not

pushing users out of buying mode).

DEsiGNER 7 * DESKTOP * NO PATTERNS OR LAYERS

)
)

[blank]
[blank]
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(3)  Idon'tfeel that the designer put much effort or thought into this design. Many
of these interactions are fairly standard throughout the web so | don't feel that

the designer has much experience.

DESIGNER 8 - DESKTOP * NO PATTERNS OR LAYERS

(1) even given the limited time allowed, | would expect much more attention to
detail

(4)  [blank]

(7)  [blank]

DeEsiGNER 9 * DESKTOP * NO PATTERNS OR LAYERS

(4) [blank]
(6)  [blank]
(10) Perhaps it is because these are representative mockups, they seem very

incomplete. Not illustrative of the designer's skills.

DESIGNER 10 * DESKTOP * NO PATTERNS OR LAYERS

(2)  Summary page is pretty much same as the Thanks page. It is redundant. If a
thanks page is needed, it should display something else instead of the order
information.

(5)  [blank]

(8) [blank]

DESIGNER II * DESKTOP * NO PATTERNS OR LAYERS

(7) [blank]
(11)  [blank]
(12) [blank]

DeEsiGNER I3 * DESKTOP * NO PATTERNS OR LAYERS
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(15)

Under the time constraints, not too shabby.19As an evaluator, it was very
challenging for me to evaluate this design, because | was trying to comprehend
the requirements at the same time!99I actually have one big gripe about the
requirements themselves. They throw around hierarchical terms (home, genre,
product/album, song) without quite specifying the relationship among them. |
can infer that hierarchy that | just listed, but that's asking a lot of a designer with
just 1:45 start to finish!

For a 1.45 hour design project, it seems that the designer has gotten a little bit
too detailed. The details seems to have been dealt with first, instead of taking a
deeper look at flow and ordering of information.

While it's admirable to try new metaphors to purchase, it can be done if (a) users
aren't alienated from the purchasing process (especially those with basic skill -
and many music purchasers can fall into this category) and (b) a clear and
logical layout doesn't confuse viewing with purchasing (mixed shopping cart

and checkout).

DEsiGNER 15 * DESKTOP * NO PATTERNS OR LAYERS

(13)

Would be nice to be able to see some more thought process going on with this
design. Designing for a scalable system and imaging how it can be technically
implemented should show in the design. Designer needs to consider each
page element and where it is coming from. Does the design scale? 19Some big
errors in this design exist, like not helping the user with calling out the primary
action and not thinking ahead to the next step.

[blank]

As a rule of thumb, it's a good idea to let the user know at all times where they
are in a process -- it provides them with the interactivity they need to allow

them and is helpful to retain the user as a future visitor.

DESIGNER 16 * DESKTOP * NO PATTERNS OR LAYERS

(15)

Not bad. The overall architecture is correct. The few glaring errors are easy to fix.
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(16) Difficult to rate the skill of the designer. The ability to copy a model like
Amazon's is really determined by your ability to get the fine details right;
copying at the coarse level of this design is easy.

(18) [blank]

DEsiGNER I7 * DESKTOP * NO PATTERNS OR LAYERS

(13) [blank]
(14) [blank]

(18) An engineer must have made this.

DEsiGNER 4 * DESKTOP * PATTERNS AND LAYERS

(9) No.
(10) [blank]
(12)  [blank]

DESIGNERS * DESKTOP * PATTERNS AND LAYERS

(3) There are a lot of details missing from these pages and a lot of ideas that aren't
using well established industry formats. | think this designer needs to spend
more time exploring other sites and develop a better understanding of best
practices.

(8)  thisis very similar to amazon's shopping experience. a wizard would also be
very helpful during shopping designs.

(9) No.

DESIGNER 6 - DESKTOP * PATTERNS AND LAYERS
(5)  [blank]

(6) The designer seems to not be familiar with shopping cart patterns and grammer.

(11) [blank]
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DesiGNER 7 - DESKTOP * PATTERNS AND LAYERS

[blank]

[blank]

This is a pretty easy concept to design and | think it's fairly complete. | really
wish that the designer had provided a search results page and | was curious to
see what the subcategory looked like (I assume it's basically the genre page but
what about the left nav? Also, what's the difference between a genre and a
main category (and a subcategory).fl liked the consistent placement of the
shopping cart but some recognition of the user would be valuable, especially
for users that share a computer. §There's also no main navigation (header) and
footer indicated on the designs so I'm not entirely sure how the primary

navigation would work.

DESIGNER 8 * DESKTOP * PATTERNS AND LAYERS

)
(4)
(7)

added reviews but missed other req's
[blank]
[blank]

DeEsiGNER 9 * DESKTOP * PATTERNS AND LAYERS

(4)
(6)

(10)

[blank]
I hope you can see what | commented on in the first design [Designer 6, desktop,
patterns and layers] - not sure how random this is.

[blank]

DESIGNER 10 * DESKTOP * PATTERNS AND LAYERS

(2)

(5)

Back to shopping on the thank you page is good. But the order summary on this
page is redundant. Put something new.

[blank]



APPENDIX F - Materials for Judging Damask Desktop and Smartphone User Interfaces 526

(8) design is more comprehensive than previous version [Designer 5, desktop,

patterns and layers].

DESIGNER II - DESKTOP * PATTERNS AND LAYERS

(7)  [blank]
(11)  [blank]
(12) [blank]

DesiGNER 13 * DESKTOP * PATTERNS AND LAYERS

(15)  This designer knows shopping carts inside and out, and showed off his/her skills
there. Short changed the product browsing, though.

(16) [blank]

(17)  The designer really thought this through and took some insight into how a user
navigates a site. The site requirements specified that it was assumed the user
was already logged in, but adding a new account item in the design structure
filled in a blank that was necessary to communicate complete account

functionality.

DeEsiGNER 15 * DESKTOP * PATTERNS AND LAYERS

(13) The browse pages had no thought put into them at all... Disappointed in that
regard. The cart and checkout process are pretty good however. Did the
designer just need some more time?

(14)  [blank]

(17)  While there was limited time requirement for the site design, it seemed like
some pages (genre) could have been flushed out a bit more. The designer has a
few quirks to work out with the shopping cart order summary design. A good
way to think about it is, "how can | achieve a result with as few clicks as

possible?”

DESIGNER 16 * DESKTOP * PATTERNS AND LAYERS
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Numberous small errors.
[blank]
[blank]

DEsiGNER I7 * DESKTOP * PATTERNS AND LAYERS

(13)

This design obviously needs a lot of polish. Some good starting ideas, but need
to see next step. | think something more impressive could be done in 1 hour 45
minutes.f9Search only exists on Genre page. Needs to be on all pages.

[blank]

It's a crap design, but it's "complete” in that it's been completely thought

through and that person wouldn't be working with me.

DesiGNER 4 * SMARTPHONE * NO PATTERNS OR LAYERS

(19)

(22)
(29)

Some more detail in the design and layout would have helped. It is not clear if
the Sitemap feature is part of the design by the applicant? A left navigation
panel is not the best navigation method for such sites.

[blank]

[blank]

DESIGNERS * SMARTPHONE * NO PATTERNS OR LAYERS

(24)

(25)
(26)

Overall, the flow was definitely better than the design. Skipping the number
one requirement is troubling.
stab in the dark, | wouldn't hire this designer based on this wireframe

poor, unusable design

DESIGNER 6 * SMARTPHONE * NO PATTERNS OR LAYERS

(20)
(21)

[blank]
[blank]
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(28)

The designer understands some of the basic issues, but simply designed to

requirements instead of putting thought into the design.

DesiGNER 7 - SMARTPHONE * NO PATTERNS OR LAYERS

(23)
(24)

(27)

[blank]

It is obvious that you ran out of time. You made some good design choices. On
the other hand, you added some uneccesary steps and ignored some of the
requirements. | would defintely like to see how you would flesh-out these pages
and complete the interaction flow if given more time.

[blank]

DESIGNER 8 - SMARTPHONE * NO PATTERNS OR LAYERS

(19)
(20)

Design needs to be more detailed, and overall navigation needs to be improved.
The designer does not understand the user, and their wants needs, and aquired
experiences. In addition the designer has not met a number of requirements of
the project, such as providing the user with the option of different media
formats. The sequencing of procedures is confused from beginning to end, and
the use of interaction methods for changing data and providing input is often
not appropriate. For example, buttons for downloading music, or changing
addresses, taking the user on to different screens creates unnecessary
interactions.

Shows some good thinking and attention to common shopping issues (e.g.
shipping cost), but also left out specific requirements though (e.g. search

function). Difficult to rate this disigner.

DesiGNER 9 * SMARTPHONE * NO PATTERNS OR LAYERS

(23)
(27)
(29)

Half-baked.
[blank]
[blank]
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DESIGNER 10 * SMARTPHONE * NO PATTERNS OR LAYERS

(21)
(25)

(30)

[blank]

- nicer 'feel'Y- too incomplete to rationally assess9- this has to be a crap way of
hiring a designer!

Seems to understand the basics of ecommerce design and the basics of
cellphone UL 99Some pages could've used more thought, but it may be due to

the time constraints.

DESIGNER II - SMARTPHONE * NO PATTERNS OR LAYERS

(22)
(26)
(28)

[blank]
best design
Again, skilled designer who made some pretty awful choices for a mobile

platform.

DesiGNER 4 * SMARTPHONE * PATTERNS AND LAYERS

(19)

Design is pretty well formed, except some problems with usability. Things like
breadcrumbs and progress bars, and less cluttered spaces would make a good
interface.

[blank]

I still really want in-page links (back to top, etc.) on the non-form pages, such as

Genre lists-- these have the potential to grow very long.

DESIGNERS * SMARTPHONE ° PATTERNS AND LAYERS

(24)

| found myself wondering whether or not the designer has a good command of
the english language. The decision not to label the Shipping page as such has a
lot to with it. Some requirements were completely over looked as well. Namely

the last two of being able to choose a previously stored shipping address or
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payment method or using their cell phone billing address and billing to thier
cell phone account.

(25) impossible to completely assess information-design skill from this wireframe
demo

(26) [blank]

DESIGNER 6 * SMARTPHONE * PATTERNS AND LAYERS

(20) This is a conventional design. It is well done in that it is simple, easy to follow,
and builds upon users previous experience with online commerce; while bring
designed with the constraints of mobile devices in mind. The design does not
bring a new paradigm to shopping online by mobile device.

(21)  This design follows many of the conventions of other online shopping sites.
Because it is consistent, customers will be able to figure it out, and any usability
issues will be more annoyances than serious problems.

(28) Clearly skilled, but needs more experience with mobile application design.

DeEsiGNER 7 - SMARTPHONE * PATTERNS AND LAYERS

(23) [blank]
(24) Overall, I think the main problem is the failure to understand a simple set of
requirements.

(27) [blank]

DESIGNER 8 - SMARTPHONE * PATTERNS AND LAYERS

(19)  More details needs to be added in the page, and layout and structure should be
a bit tighter and coupled with the interface as a whole.

(20) [blank]

(30) Considering the requirements, the limited time available, and the limitations of
screen real estate on smartphones, i would say this designer has had some

experience with both ecommerce and cellphone design, or is skilled enough to
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figure out shopping Ul problems quickly. 19Would've appreciated a bit more

detail.

DesiGNER 9 * SMARTPHONE * PATTERNS AND LAYERS

(23)

(27)

(29)

Strong start. Good use of language. For the most part, seemed to follow current
convention in ecommerce. So, this will be familiar to end user.

| want to give this a good rating. The design was nearly complete and the flow
was effective. My low marks on layout stem from the search function (again
that is an assumption), as it dominates the limited screen real estate by
including a search button and entry field. Would recommend putting a link to a
search page.

This design still shows bias towards computer screen, not mobile device, usage-
- there needs to be stronger branding (TotalBooks) on each page, as well as in-

page links to help users on smaller screens navigate the site.

DESIGNER 10 * SMARTPHONE * PATTERNS AND LAYERS

(21)

| liked the checkout interaction much more than the browsing interaction on
this design. | also did not see a "search" functionality on every page, as
specified in the requirements.q9I think the user would have some problems
using this site, mostly because of an overall lack in navigation and status
information.

- again, impossible to properly assess designer skill.19- also, mobile apps don't
really present themselves as linked pages, more 'states' of a given system so
hard to assess IA in terms of boxes and arrows. Main thing about this last
example is that user doesn't get as lost as in the previous examples.q19- user
unlikely to shop for books or music using this app. User might buy tracks for use
on iPod or similar...

This designer has extensive experience in ecommerce - very well thought out

pages and attention to detail. This designer was able to create a thorough
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shopping experience in a short amount of time, with only minor ui issues94Did

not have a search function on every page.

DESIGNER II * SMARTPHONE * PATTERNS AND LAYERS

(22) [blank]
(26)  basic, simplistic design. Not elegant or unique.

(28) Bonus points for a good TY page, otherwise this is pretty bad.

Demographics

Desktop evaluators are represented with outlined squares, smartphone evaluators with

solid squares.

13. What is your gender?

Male [M[2I[Z[E][8]02 31508078 K 22 & 2= & 2 & N
Female [B1[6][7][9] 0 [1[14 &y & 2 &

14. What is your age?

19 and under
20-29 21810130408 K& =
30-39 [IBI[A[51[6]Ma T2 158 [17 2y 2 2 B B
40-49

50 or above [P1&

15. How many years of design experience do you have?

1 M@
2 3

43

5

6 131808 @ E
7 M09 B &
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9 [812
10 429 &
11 &
12

13

16 M7EQ
17

20
25 [

(Comments)

1-2 years

2.5 years

4+ years

6 years educational and 1.5 yrs professional
20+ years

BEMWMHWMN

16. How many years of web design experience do you have?

1 M2E
2 BIBEE

4 MO8

5 [

6 MMM A

7 HE

8 @M

9 AEE

10 A0 EEE

(Comments)

1-2 years
2.5 years
2-3 years
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>1 year

17. (smartphone evaluators only) How many years of mobile phone or pp4 U1 design

experience do you have?

1 RABEER
) EEE

3®

6 B

(Comments)

>1 year
1-2 years

18. What devices have you designed user interfaces for?

GUIs  [M2E[E 56 7E D0 13 @6 76 E D
% % o O B

Web on a personal computer [1[2[3] [ [5][6] [7] [8] [9] [0 [ (2 13 14 13 [16 (17 [ [E &Y
2102200310482 510600 7428129430

PDA or mobile phone  [7]1[2][0 17 [E & 22 & 2 i & &K &
Voice
Other:
Point-of-sale interfaces
Businesses, products, services

Exercise machine visual [9]

displays
Cockpits, electronic flight
displays, etc.
Kiosks

ATM-style and touch screen
interfaces for gas station
pumps
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19. How many e-commerce web sites have you designed?

0 MMem
1 AEEE

2 IR

3 [1][8] (9] 0 13 8 g 0
4 &

5 EMAE

6 M

yllul

8 1

10 DEE

(Comments)

several large ones - macys, beyond, currently walmart
107 (sic)

3-4

about 8

around 5

BNEMMHME

20. If you have designed e-commerce web sites, what devices were they target at?

Web on a personal computer [1][2][3][4][5] (6] [7] (8] [3] @ [T [3 (4 13 (17 8 [ &l 2 B
245 Pol 789k

PDA or mobile phone [Z1[9] 24
Voice [5]1E
Other:

Windows Media Player on a
PC

software to manage
industrial sites

(Comments)
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For the web, but selling mobile phones and plans

21. What is your primary job responsibility?

Information architecture
Graphic design
Web design

GUI design (the overall interaction
for desktop applications)

Mobile phone Ul design

Voice Ul design

Other:

Design management
Everything

Human factors engineering
User experience design

User research/usability testing

Information accessibility design
(for people with disabilities)

Design and rapid prototyping

(Comments)

=

PR 1
(E103 0518 22 2 2 Em

(6][7] e B8
Ol

§E BH B &

B

interaction design for the web

(6] Team lead/creative direction/management

536

8] soup to nuts: IA, design, usability eng, proj mgmt, marketing, doc, edit writing,

support

Human Factors Engineering (like GUI design, but broader with much more

analysis responsibilities)

Online community manager, including IA, proj. management, Ul design

UX consultancy, research and management
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22. Please check the kinds of design in which you feel you are knowledgeable.

Information architecture [1][2][3][4][5][6][7] (8] (9] 10 1) 12 4 [15 1§ 17 18 [E &4 &
22023124 527429130

Graphic design T[4 [6][81 9111213 (147 K 22 & & &

Web design [T 23] @ (5] [ (7] (8] (9] {0 1 72 73 [ 15 1 7 18 & &
% PE B B S W R

GUI design (the overall [2][2] 5] (6] (7] (8] [9] 10 (11 13 15 16 17 8 {5 B0 2] 2B B g
interaction for desktop
applications)
Mobile phone Ul design
Voice Ul design [5]E
Other:
Physical/hardware design [6]118
Design for people with

disabilities
(Comments)

[6] General interaction design, also with physical products
Hardware design

23. How many times have you bought anything online in the past 12 months?

Never
1-3 times
4-6 times
7-11 times
At least 12 times [51[6][7][2] 1 19 (17 13 K & 22 26 2 P 2 B

24. If you have, how did you buy those items?

Through the web on a [1][2] 3] 4] (5] (6] (7] [8] [9] 9 [I1] (12 [13] 14 13 [T 17 &) (&) &Y
personal computer

Through a mobile phone
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display

Through an automated B0 IE
voice system over the
phone

Other:

Called 1-800 number

25. How many times have you bought books online in the past 12 months?

Never
1-3 times [21[31[7] (8]0 14 [15 16 & 28} 2 S EWm
4-6times MBIGEIEIMMIEMERNEHEZ
7-11times [6]
At least 12 times 73 E &

26. If you have, how did you buy those books?

Through the web on a [1][2] (3] 4] (5] (6] (7] (8] [9] [0 [ (2 13} 14 3 16 (17 13 [ &
personal computer

Through a mobile phone
display

Through an automated

voice system over the
phone

Other:

Called 1-800 number

27. How many times have you bought music albums online in the past 12

months?

Never [21[A[5]E0002[5 E 2 %
1-3 times BI[Z1 911673 & 22 B EN
4-6 times

538
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7-11 times [€]

At least 12 times

28. If you have, how did you buy those albums?
Through the web on a [T](3][6] (7] (9] [ 13 14 6 17 (13 &N &2 2} %) M P2 7 EO
personal computer

Through a mobile phone
display

Through an automated

voice system over the
phone

Other:

Desktop application
(Comments)

(6] Digital music service (desktop app)
iTunes
29. (smartphone evaluators only) How many times have you bought ringtones

online in the past 12 months?

Never
1-3 times
4-6 times
7-11 times

At least 12 times
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30. (smartphone evaluators only) If you have, how did you buy those ringtones?
Through the web on a
personal computer

Through a mobile phone
display

Through an automated
voice system over the
phone

Other:
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APPENDIX

G Materials for Judging Damask
Voice User Interfaces

G.1 Consent Form

My name is James Lin. I am a graduate student in Computer Science at uc Berkeley.
I would like to invite you to take part in my research. It consists of performing tasks
by using a phone-based system. The purpose of the study is to learn more about the
design of voice user interfaces.

If you agree to take part in my research, I will conduct a study with you at the
time and location of your choice. There will be one session. I ask that you schedule
one hour for this study, though it is possible that you will finish early. The study will
consist of using several voice user interfaces to perform tasks, and filling out a written
questionnaire after each user interface. I would like to emphasize that this experiment
should be approached as a fun activity and a contributing effort. It is okay if you do
not complete the task. I may ask to contact you by telephone or e-mail if there are
any follow-up questions I have after our interviews.

If you agree to participate, you will receive a $20 gift certificate from

Amazon.com to thank you for your participation.
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There are no known risks to you from taking part in this research, and no
foreseeable direct benefit to you either. However, your participation will contribute to
my efforts to improve the state of the art in user interface design.

The judging results that you will create will be kept on my secured computer. We
will not use any identifying information in any reports of my research. After this
research is completed, I may save this data for use in future research by others or
myself.

Your participation in this research is voluntary. You are free to refuse to take part.
You may refuse to answer any questions and may stop taking part in the study at any
time. Whether or not you participate in this research will have no bearing on your job
or your relationship with uc Berkeley. If you decide to stop in the middle of the
session for any reason, you will still receive the $20 gift certificate as a sign of our
appreciation for your effort.

If you have any questions about the research, you may contact me, James Lin, at
(408) 927-2687 or jimlin@cs.berkeley.edu. If you agree to take part in the research,
please sign the form below. Please keep the other copy of this agreement for your
future reference.

If you have any question regarding your treatment or rights as a participant in this
research project, please contact uc Berkeley's Committee for the Protection of
Human Subjects at (510) 642-7461 or subjects@uclink.berkeley.edu.

I have read this consent form and I agree to take part in this research.

Name (please print) Signature Date
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Directions

You are about to go on a spending spree for books and music. You will do eight
shopping tasks, four for books and four for music, using the phone. Each task comes
with an instruction sheet. For each task, order the item on the instruction using any
other information on that sheet, such as the “account number.” Write down the
confirmation number and the total amount of the order. Then fill out the

questionnaire after each task.

Tasks

Buy the item as quickly as possible. You can hang up immediately after you have

completed your order. (The designer numbers were not included in the actual materials.)

Design 1 (TotalMusic) [Designer 13]
Buy The White Album.
Use the following information to check out:
e account number: 1234567
e PIN: 9876
e Payment method: credit card stored in profile
e Shipping address: address stored in profile
e Shipping method: stored in profile
o Billing address zip code: 94720

Design 2 (TotalBooks) [Designer 13]
Buy The Da Vinci Code by Dan Brown.

Use the following information to check out:

e account number: 1234567
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PIN: 9876

Payment method: credit card stored in profile
Shipping address: address stored in profile
Shipping method: stored in profile

Design 3 (TotalBooks) [Designer 15]

Buy the book Life of Pi by Yann Martel.

Use the following information to check out:

account number: 1234567

PIN: 9876

Payment method: credit card stored in profile
Shipping address: address stored in profile

Shipping method: stored in profile

Design 4 (TotalMusic) [Designer 15]

Buy the album OK Computer by Radiohead.

Use the following information to check out:

Credit card: MasterCard
Shipping address: home

Shipping method: standard

Design 5 (TotalBooks) [Designer 16]

Buy Guns, Germs, and Steel by Jared Diamond.

Use the following information to check out:

Shipping address: use address on file
Shipping method: express

544



APPENDIX G - Materials for Judging Damask Voice User Interfaces 545

e Payment method: use credit card associated with the account

Design 6 (TotalMusic) [Designer 16]
Buy 7en by Pearl Jam.
Use the following information to check out:
e Shipping address: address on file
e Shipping method: express

e Payment method: credit card on file

Design 7 (TotalMusic) [Designer 17]
Buy Gordon by Barenaked Ladies.
Use the following information to check out:
e account number: 1234567
e PIN: 9876
e CD or cassette: CD
e Shipping address: 100 Main Street
e Payment method: Visa ending in 1234
e Shipping method: USPS

Design 8 (TotalBooks) [Designer 17]
Buy Catch-22 by Joseph Heller.
Use the following information to check out:
e account number: 1234567
e PIN: 9876
o Shipping address: 100 Main Street, Anywhere, USA

e Shipping method: budget
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e Payment method: Visa ending in 12345

G.4 Questionnaire

G.4.1 Questions

1. What is the confirmation number?
O The confirmation number is =»
O There is a confirmation number, but I didn’t catch it.
O There is no confirmation number.
O Idon’t know if there is a confirmation number or not.
2. What is the total?
>
3. What did you like about this interface?
>
4. What did you not like about this interface?
>
5. How much did you like this interface (1 = did not like, 7 = liked a lot)?
>

G.4.2 Design 1: TotalMusic (Designer 13, no patterns or layers)

1. What is the confirmation number?
O 342897
® 342897
© 342847
O 342897

2. What is the total?

0 $26.00
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® $26.00
© $26.00
O $19.99

3. What did you like about this interface?

O It said “goodbye” (i.e. | knew when the transaction was over and | could hang up). It
asked for billing address zip code, so | had more confidence that the info contained in
my profile was correct. Compared to some other interfaces, when | had to speak a
selection, the words | needed to speak seemed to be clearer.

® It was fast and easy to use. It also appended the artist’'s name to the album even
though I didn't supply that information. That is useful for error avoidance (purchasing
the wrong album).

© Was pretty efficient, and the default task (shipping using my credit card, address, and
method stored in my profile) was the first choice

® most was fast, professional, good trust
4. What did you not like about this interface?
O After selecting the album, | had to say “continue shopping” before | could get to

“checkout”. Would have preferred to be able to go directly to “checkout”

® Computerized voice-inflection was sometimes off.

®

Had no problems with it, but | would wonder how hard it is to do non-default tasks.
O forced me to listen confirmation repeat

Forced me to confirm white album

5. How much did you like this interface (1 = did not like, 7 = liked a lot)?

o ©
o ©

1 2 3 4 5 6 7

mean = 5.5, median = 5.5, std dev =0.58

G.4.3 Design 2: TotalBooks (Designer 13, with patterns and layers)

1. What is the confirmation number?
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351918
351918
351918
351918

< 60 0 ©

N

hat is the total?
$29.50
$29.50
$29.50

© © © ©

$29.50

3. What did you like about this interface?
O (blank)
® Nothing
© |[felt secure that this order was done correctly, given the amount of repetition and

confirmation steps

O (blank)

4. What did you not like about this interface?

O Didn't like hearing about “featured” book (at least when | know exactly what | want,
and | just want to buy it. However, it was a nice coincidence that the featured book
was the exact one | wanted to buy). Didn't like hearing a bunch of options before
selecting “checkout”. Didn't like not being able to confirm payment/address/ship
method (because it used what was in my profile). No “goodbye”

® The computerized voice was very difficult to understand. The voice inflection was
incorrect in many places, which meant the words did not sound as they should. |
could not understand much of the system and had to guess and hope | guessed right.
Led to a fear of getting lost inside the system.

© Provided lots of detail, and seemed to repeat info excessively. Also, there was an extra

“Place Order” step that | didn’t think was necessary
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® Theinitial prompt only allowed you to say a topic or the featured book
Repeated cart contents twice

| wanted Checkout, was 5th item in list

5. How much did you like this interface (1 = did not like, 7 = liked a lot)?

2] o
4] e

1 2 3 4 5 6 7

mean = 3, median = 3, std dev=1.15

G.4.4 Design 3: TotalBooks (Designer 15, with patterns and layers)

1. What is the confirmation number?
O 364386
® 364386
© 364386
O 364386

2. What is the total?
0O $17.00
® 5$17.00
© 5$17.00
O $17.00

3. What did you like about this interface?

O Quickto tell me | could say the title. Liked that it gave me the price of the book before
| placed the order. Was OK that it gave info about the book, but | prefer a minimum of
info (title/author/price) and if | need more info, I'll ask for it.

® It was fairly fast and simple to use, aside from the uncertainty concerns mentioned
below.

© Pretty efficient, used defaults sensibly, but maybe not completely sure of where this
book is being sent to (didn’t confirm shipping address, just used implied defaults)

O really fast
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4. What did you not like about this interface?

(1]

(2]

Didn't ask for billing info. (implication is that it will use info on profile, but | would
prefer confirmation of that). No “goodbye”.

There was some level of uncertainty about whether | was confirming the order vs.
placing another order.

Did not appear to let me interrupt. Did not explicitly tell me when we were done (just
ended, so lacked closure)

Question voice prompted to say “Place Your order”, but as a human, | want to say
“Place My order”. The voice prompt wasn’t worded correctly.

what if | didn’t want 1-click?. Surprising

Ready to be annoyed about “here’s some useful info” Assumed would be irrelevant

5. How much did you like this interface (1 = did not like, 7 = liked a lot)?

0o © © 0
1 2 3 4 5 6 7

mean =5, median =5, std dev = 1.83

G.4.5 Design 4: TotalMusic (Designer 15, no patterns or layers)

1. What is the confirmation number?

(1)
2]
(3]
(4]

There is no confirmation number
There is no confirmation number
There is no confirmation number

There is no confirmation number

2. What is the total?

1]
(2]
©
4]

$17.98
$17.98
$17.98
$17.98

3. What did you like about this interface?
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© Thatitasked if I'd like it sent to “home” or “work”. Speeds up interaction. Same goes
for “which credit card”.

® [t was fast to use.

© Pretty efficient. | liked that it could simply allow me to speak an album title, rather
than having to declare what “search mechanism” | wanted to use first (smart
anticipation of default approach)

O veryfast, | trusted it
1-click

4. What did you not like about this interface?

© Ambiguity of how to respond to “You can do A or you can do B. Would you like to do
that?” No confirmation #. No email confirmation. No “goodbye”.

® There didn't appear to be a way to confirm that the album | purchased was the correct
one, as the system never mentioned the artist.

© There were a couple questions where | couldn’t anticipate how to interrupt to give the
right voice command to make my selection. (like, “I have your standard shipping
method, but for $2 extra..., do you want me to use this, yes or no?)
Didn't provide enough confirmation to know that | bought the right album and would
send it to the right “home”
Also, | was a little surprised that it didn’t tell me which credit card options | had, and
just expected me to say which card | wanted to use

® no shipping charge and tax

| think it repeated my cart items

5. How much did you like this interface (1 = did not like, 7 = liked a lot)?

o
® 6 0
1 2 3 4 5 6 7

mean = 4.75, median = 4.5, std dev = 0.96
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G.4.6 Design 5: TotalBooks (Designer 16, with patterns and layers)

1. What is the confirmation number?

1]
(2]
©
4]

767152
767152
767152
767152

2. What is the total?

(1]
12}
3]
(4]

$34.95
$34.95
$34.95
$34.95

3. What did you like about this interface?

Liked that selection process was fast because | could select “address on file”/“credit
card on file” but the specific info was read back to me for confirmation. Liked getting
email confirmation.

It was very fast to use, while still allowing some measure of control over where the
user is in the system.

It worked, reasonably efficiently

liked it the most

Great summary of defaults

4. What did you not like about this interface?

(1]

Didn’t like that “say title of book” wasn’t given as my first option. No “goodbye” (but at
least “I'll transfer you back to the main menu” basically hints that the transaction is
over)

| didn’t have any complaints about this interface.

| didn’t appear to be able to interrupt it. Wasn't clear if it responded to “yes” as it was
listing through the choices. Plus, sometimes the answer was “yes” and sometimes the
answer was to repeat a key phrase (at least according to the prompting

did not accept a book title in the first prompt. Had to say “title”, then the book title
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5. How much did you like this interface (1 = did not like, 7 = liked a lot)?

e
5

N[~ N

12
1 2 3 4 7

mean = 6, median =6, std dev =0.82

G.4.7 Design 6: TotalMusic (Designer 16, no patterns or layers)

1. What is the confirmation number?
O 415453
® 415453
© 415453

® Idon't know—I hung up too soon

2. What is the total?
O $20.95
® $20.95
© $20.95
O $20.95

3. What did you like about this interface?
O (blank)
® It was easy to use and fairly efficient. | liked the fact that it always left a reference to a
main menu in case | got “lost”. I had more control as a user than in the previous two
systems.
© OK, allowed interruption, | did like the “But it Now” option

O very fast — can answer without waiting for full list

4. What did you not like about this interface?
O Didn't like the “ad” at the beginning (prefer that it just state the name of the business
then proceed). Didn't like that | had to first state whether | wanted to search by
category vs album (prefer that | just say the name of the album up front). Didn't like

not knowing the price of the album before ordering. Didn’t like not knowing the
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breakdown between album/shipping. Would have preferred a confirmation of the
address/credit card on file before going ahead. No “goodbye”

It was a little slow, but that was tempered by the fact that mechanisms to go back to a
main menu were provided.

Seemed a little inefficient, and didn’t like being forced to say the artist first.

Did not confirm shipping location (just using standard profile without confirming
could be dangerous)

No closure, just sends back to main menu (although that's better than saying nothing
at all)

it said “thank you”, but it wasn’t done, since it had not said the conf. # yet

Bug? Didn't ask if | wanted cd

This is the first one with real problems

5. How much did you like this interface (1 = did not like, 7 = liked a lot)?

o 0 © 0
1 2 3 5 6

4 7

mean =4, median =4, std dev=1.83

G.4.8 Design 7: TotalMusic (Designer 17, no patterns or layers)

1. What is the confirmation number?

2.

(1]
2]
(3]
(4]

937758
937758
937758
937758

What is the total?

2]
(3]
4]

$20.99
$20.99
$20.99
$20.99
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3. What did you like about this interface?
© Summarization of order before final submit of order.
® It was fast and easy to use.
© |liked that it asked to confirm some info. Also explicitly gave me a choice on format
(CD or cassette), which in real life, | might be more concerned about

® Itrust it more than others, because of repetition

4. What did you not like about this interface?

O That after selecting the album, it said “you selected Gordon by Warner” where Warner
is the producer, not the artist. | was expecting the artist. This interface is confusing.
No “goodbye”. No summing of order+shipping. Using account info on file
(address/payment) and confirming it before going ahead.

® It didn’t give me a full total, but a partial one for the cd and then another for s&h. | had
to add them up separately.

© Did not completely let me know when the transaction was completely finished (ended
on repeat or start over, but | wanted to end)
Also, did not give calculated total, had to infer it from total + shipping amounts
Asked me to confirm a number that | typed in (rather than spoke), which I find
irritatingly inefficient and slow (that’s why | type in numbers)

® during the product info, it didn't say Barenaked Ladies, it just said Warner Bros
after the product info, | heard an option for Listen, but not for order. | just said order
and it happened to work.
Repeated acct #. Prefer my name

Repeated 100 main in summary, no ambiguity

5. How much did you like this interface (1 = did not like, 7 = liked a lot)?

o
4

e

o
1 2 3 6 7

mean =5, median =5, std dev =0.82
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G.4.9 Design 8: TotalBooks (Designer 17, with patterns and layers)

1. What is the confirmation number?

1]
(2]
©
4]

473522
473522
473522
473522

2. What is the total?

(1]
(2]
3]
(4]

$18.50
$18.50
$18.50

got confused, went by too fast, forgot to write down: $15 + $1.50 + something = ~$18

3. What did you like about this interface?

(1]

(4]

Liked that it asked for the name of book first (so | felt freer to say the name as soon as
possible). Liked that it would send email confirmation. Liked that it gave info about
number of days for each shipping option

It was the fastest one to use.

| was aware of all possible options (address, shipping method, credit card), but had to
sit through a lot of vocalization to wade through it

Very fast — didn’t have to wait while it repeated what | said.

But after acct #, should have told me my name

shipping method “budget”: | said that without listening to list and it worked.

4. What did you not like about this interface?

(1]

12}

Didn't like that it wanted to read through every single address. Would prefer it picked
the most likely then confirm w/ me or give me the option to change it. Didn't say
“goodbye”.

The confirmation number came too quickly after the prompt. | almost wasn't ready for
it. Since the machine generated ‘four’ came quickly after the machine generated ‘for’, |

had a momentary bit of confusion.
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© "Too inefficient, the ordering of presenting commands didn’t put the “Default” (in my
opinion) first. Also, it seemed rather late in the process to hear how much it cost (sort
of after | bought it, not when | was first selecting it, which is where it should be).
Also, did not appear to pause to listen before going through the whole list of choices,
and | wasn't able to easily interrupt.
no closure at the end, voice prompt was ambiguous about “Place Your order”
command"

® Told me catch22 again, after shipping info

Too fast: | said shipping address, when giving list of 5 - it didn’t give me the list.

5. How much did you like this interface (1 = did not like, 7 = liked a lot)?

e o O 2]
1 2 3 4 5 6 7

mean = 4.5, median = 4.5, std dev =2.08



	0.pdf
	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf
	Bib.pdf
	Appendix A.pdf
	Appendix B.pdf
	Appendix C.pdf
	Appendix D - Designer 4.pdf
	Appendix D - Designer 5.pdf
	Appendix D - Designer 6.pdf
	Appendix D - Designer 7.pdf
	Appendix D - Designer 8.pdf
	Appendix D - Designer 9.pdf
	Appendix D - Designer 10.pdf
	Appendix D - Designer 11.pdf
	Appendix D - Designer 13.pdf
	Appendix D - Designer 15.pdf
	Appendix D - Designer 16.pdf
	Appendix D - Designer 17.pdf
	Appendix E - Amazon and BN.pdf
	Appendix F.pdf
	Appendix G.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


