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2.1 Shopping systems

Two shopping systems will be looked at: a mobilepgting
assistant, developed by Wu and Natchetoi [30], and
Safeway UK and IBM’s Easi-Order [4].

The mobile shopping assistant is a J2ME application
that runs on a cellphone. It allows a customendoess
Web Services published by a store while they aréhat
store.  Example services include access to product
descriptions and promotions and the ability to teca
products within the store.

The customer begins their shopping by creating a
shopping list of products or product categories. h€lp the
customer find an item, the assistant displays arflolan
showing the user’s current location, the locatidnthe
product and the shortest route.

Easi-Order is a PDA-based application that aims to
. R . . extend Safeway UK's Collect & Go system, an ordgrin
weight communication protocols are examined for imse service that allows customers to place orders relyoia
the system: XML-RPC, SOAP, REST and JSON-RPC. . . .

phone or fax and pick up their bagged grocerigheastore
1. INTRODUCTION the following day. Easi-Order extends this servine
allowing customers to use a PDA to place orders.

Central to the system is a personalised shoppstg li
which is a list of items a customer has previousbyght.
The system also lists items on special, itemsdhatomers
can buy with Safeway loyalty points and produitts
recommends based on the customer’s shopping habits.
From these the customer draws up a list of iterag thant
currently. They can also request items not orettists.

Like the mobile shopping assistant, Cellphone Skopp
will also be a J2ME application and will also desplfloor
plans and shopping routes. However, Cellphone [&op
will not be a store-based system — it will be asitds
anywhere. While Cellphone Shopper will provideistdry
of previous shopping lists, this history will na¢ kthe focal
point as it is with Easi-Order.

ABSTRACT

The Cellphone Shopper project aims to make grocery
shopping easier by using technology to aid the gssc
Key to the project is the management of a shoptistg
which is accessible by multiple people through two
interfaces: a cellphone and a Web site. This pluds at
existing material that is relevant to the developtra the
Web interface. Related shopping systems and Web s
that maintain lists are discussed and comparectliplibne
Shopper. The AJAX Web development technique is
studied, together with Web sites that make usetof i
Several AJAX frameworks are also considered in otde
determine which is appropriate for the Cellphonefter
project. The Yahoo! User Interface Library was s#v to

be used. Lastly, efficient communication is impaitfor a
Web application, particularly an AJAX one, so fdight-

The key aim of the Cellphone Shopper project isnake
grocery shopping easier by using technology to thl
process. At its core is the management of a shgpiist
stored on a central server which is accessible blipte
people through two interfaces: a cellphone and & %ite.

The typical use case is that of one user creatieg t
shopping list for the current day or week and a@ofierson
viewing that list on a cellphone while they aretlie store
doing the shopping.

This paper will look at the techniques and techgials
that will be used in developing the Web end-usesrface
for the system.

The paper begins by looking at related systems,
specifically two shopping systems and three Wedsdihat
maintain lists and offer services based on thase. li

The aim is to create an interface that is intevactind 2.2 List management and services
simple and quick to use. To do this, the AJAX Web
development technique will be used. In the Secfipn
AJAX will be examined more thoroughly and exampiés
its uses given. A selection of AJAX frameworksoadsill
be examined.

Linked to AJAX is the topic of efficient
communication, as it directly affects interactivityhis will
be studied in Section 4. Finally, Section 5 wilhclude the

Three Web sites will be examined in order to seatikts
they maintain, how these lists are managed and what
services are offered for or based on these lists.
Amazon.com [2] maintains some lists for a specific
user and offers several services based on thdse ltere
are just some of the lists it maintains:
= Recently Viewed Items

Open & Recently Shipped Orders
Paper. Shopping Cart
2. RELATED SYSTEMS VV_ISh _LISt

Gift List

In this section, two types of systems will be exaadi
shopping systems and Web sites that manage lidtsféer
services based on them. They will be compared to
Cellphone Shopper to see if they have any feattivas
could be used in the project.

Shopping List
Wedding Registry
Amazon Friends
Interesting People
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Except for the first two lists, all of these areeus
managed. Listmania! is a relatively new featuheallows
users to maintain lists of products they find iating and
share them with others. You can view a list anktcte
items from it to add to your Shopping Cart or Wisét.

One service that Amazon offers is that
recommendations, where it recommends productsythat
might be interested in buying. The products amseh by
examining the items you have purchased, items yaue h
told Amazon you own and items you have rated, &ed t
comparing your activity on the site with that ofhet
customers. The list of recommended items may ahang
daily and can be quite extensive. Again, you dawose to
add items to your Shopping Cart or to your WisH.Lis

Facebook [7] is based on lists. Users maintaistaf
their friends and interests and the system trab&sges and
additions to these lists, sharing these changeb thi¢
user’s friends through what it calls a “news feedThis
way, users can track what their friends are doinvghat is
new in their lives, what they like and so on.

The Woolworths online shopping store [29] allows
users to maintain lists of products that they mantto buy
regularly. The aim is to save users the tediogk t&f
having to add the same items to their “shoppingd leagry
time. Instead, you can simply select that list #mlitems
are added for you, and you can continue to add dtidves
to the bag before checking out.

Providing a “news feed’-type feature in Cellphone
Shopper would benefit users. It could inform themm
recent changes to the list and other news. A eelyul
bought-items list would also be appropriate andefieial
to users to save them time when they are compitliegr
shopping lists.

of

implemented in Cellphone Shopper if there is sigfit
time to do so.

3. ASYNCHRONOUS JAVASCRIPT AND
XML (AJAX)

AJAX is not a technology; it is, in fact, severathnologies
that have been grouped together to form an appré@ch
Web application development. As Garrett [10] ekdait
incorporates:
= standards-based presentation using XHTML and CSS;
= dynamic display and interaction using the Document

Object Model,

= data interchange and manipulation using XML and

XSLT;

= asynchronous data retrieval using XMLHttpRequest;
and JavaScript binding everything together.
Classic Web applications are based on a multi-page
interface model [10, 21]. In this model (Figure)1A user
action on a Web page triggers an HTTP request, hnisic
sent back to the server. The server performs smtiens
based on this request and then returns a Web patiest
client, which replaces the original page with thee @ was
sent.

AJAX uses a different model (Figure 1B), namelyttha
of a single-page interface [10, 21]. When the udggers
an event that leads to communication with the seragher
than re-loading the entire page to display theltesi that
interaction, changes are made to elemauritsin the page.
In this way the user’s interaction with the Web laggtion
is asynchronous — it is independent of communioatiith
the server.

The core reason for AJAX coming into being
interactivity, which is closely associated with biity [8].
Teo et al. [26] investigated the effects of theeleof



interactivity of a Web site on a user’s attitudevaods the
site. Their results suggest that an increasedl lefe
interactivity has positive effects on a user's péred
satisfaction, effectiveness, efficiency, value aowerall
attitude towards a Web site.

Directly connected to interactivity is responsivesiein
particular, user-perceived latency. User-perceilaency
is the period between the moment a user issuesese
and the first indication of a response from theesys[21].
It is desirable for a Web application to be respans

There are two primary ways in which user-perceived
latency can be decreased: (1) decrease the roipntinte
and (2) allow the user to interact with the system
asynchronously. AJAX does both.

The core part of AJAX that allows communication

social bookmark Web site where users can maintair t
bookmarks and share them with others.

AjaxTrans [1] — this system translates from one
language to another as you type, sentence by senten

3.2 Frameworks

Web development is a complex task. Developers bave
deal with issues such as content presentationirnigduines,
aesthetics, navigation, interactivity and secuUsfy One of
the biggest problems is browser compatibility, vhic
affects, among other things, the way CSS displays a
JavaScript operates. Quite often, developers havgse
non-standard tricks — “hacks” — to get around tbésie, or
they simply have to accept the differences.

Frameworks aim to simplify the task of development.

without the need for the Web page to be completely More specifically, the goals of these frameworks &o

refreshed is th&M_Ht t pRequest element [25]. It allows
for a delta-communication style of interaction [21], where
only state changes are communicated between #m elnd
server, rather than HTTP requests with full-pagpoases.
Hence the round-trip time of client-server intei@ttis
decreased.

As mentioned above, the user’s interaction with
AJAX Web application is asynchronous: the clierdviser
can make requests to the server without makingutes
wait before they can interact with the applicatamain. In
addition to this, the use of JavaScript, in paticumeans
that many of the application’s responses can belbdron
the client side without involving the server — faxample,
form validation and various forms of data.

There are two issues worth noting with AJAX [21].
The first is that the initial download of the AJA2ode,
often referred to as thangine, introduces some latency for
the user. However, data transfers (while usingstrstem)
are smaller and compensate for this. Second,pbssible
to burden the client by over-using client-side timaality.

an

3.1 Example Web sites

There are many Web sites that make use of AJAXe Th
following examples illustrate the wide variety cfas for it.

Google Suggest [14] — as you type into the search box,
the system offers suggestions in real-time on how t
complete what you are typing. Many other Googtessi
make use of AJAX, including Google Maps [13] (itanp
and zoom functions adjust your view using AJAX),08ke
Mail [12] (which provides, among other things, r&aie
chat using AJAX) and Google Calendar [11] (whiclesus
AJAX extensively — for example, to provide the useth
the ability to drag events from one timeslot totheo).

Panic Goods [23] — this Web site sells t-shirts. You
select the t-shirts you like by dragging them touryo
shopping cart at the bottom of the page.

LiveMarks [20] — this site allows you to watch
bookmarks in real-time as they are added to dellsi a

[21]:

= hide the complexity of developing AJAX applications
— which is a tedious, difficult, and error-pronska

= hide the incompatibilities between different Web
browsers and platforms,

= hide the client/server communication complexitaas

= achieve rich interactivity and portability for enders,
and ease of development for developers.

To achieve these goals, the frameworks provide a
library of user interface components and a devetgm
environment to create re-usable custom components.

There are numerous AJAX frameworks: AJAX
Patterns [9] lists more than 200 of them at theetiod
writing. Because there are so many, only a sneddiction
will be looked at here. Specifically, the followin
frameworks listed in [28, 27]: Direct Web Reportif@pjo,
Google Web Toolkit, Microsoft Atlas, Open Rico and
Prototype, Prototype and Scriptaculous, Yahoo! User
Interface Library and Zimbra's Kabuki AJAX Toolkit.

A framework that is pure JavaScript may be best for
the project, so Direct Web Reporting and Google Web
Toolkit, which are both Java-based, are not apmtgr
Microsoft Atlas is also not appropriate becauss deeply
integrated with Microsoft's .NET environment and
Cellphone Shopper will not be run in a solely Mt
environment.

While all the remaining frameworks are adequate, th
Yahoo! User Interface Library may be the best oboic
Dojo has a broad collection of widgets, but its
documentation has gaps in it [28]. Zimbra’s cdltat of
widgets is basic and its documentation is alsoiteck The
combination of Open Rico and Prototype lacks some
pragmatic tools, such as a tree. Scriptaculoss kcks
complete documentation. The Yahoo! Library hasdjoo
documentation (that contains many examples andeat gr
deal of code), contains many of the standard t(salsh as
an animation library and a tree collection) ance@sy to
work with [28].



It is possible to use multiple libraries, eitherpart or
in whole. So should the chosen framework lack ghing
that another has, it can be augmented.

AJAX is an appropriate approach to take for creatin
the Cellphone Shopper Web interface. It offersriattivity
and speed, two elements that are important fonaceethat
will be used on a regular basis. The availabityarious
GUI “widgets” in the Yahoo! framework will hopefull
facilitate the building of an interface that is yder the
novice user and quick for the experienced user.

Linked to the speed of an AJAX approach is the
efficiency of the underlying communication protacdrhis
will be examined in the next section.

4. EFFICIENT COMMUNICATION

Efficient communication is important for a Web
application, particularly an AJAX one. In this 8en, four
light-weight communication protocols will be lookeat:
XML-RPC, SOAP, REST and JSON-RPC.

XML-RPC is remote procedure calling using HTTP as
the transport and XML as the encoding [31]. ldésigned
to be simple while allowing complex data structurede
transmitted.

SOAP is intended for exchanging structured
information in a decentralized, distributed enviremt
[15]. Its key aims are simplicity and extensilyilit SOAP
messages are encoded in XML and can be transnoitied
a variety of underlying transport protocols.

SOAP is the successor to XML-RPC. It works with
objects rather than remote procedure calls, bualgreater
overhead than XML-RPC [19].

Both XML-RPC and SOAP are widely supported,

having been implemented in many languages for manycommunication.

operating systems and environments, both open sand
commercial.

Representational State Transfer (REST)
architectural style, not a protocol. Howeversitery often
referred to in protocol discussions [32, 22, 24h this
context, it is used loosely and refers to the sendif data

over HTTP without the use of a particular message

encoding (you can use any you please, includingdb-
based format) [16].

The online discussion on XML-RPC vs SOAP vs
REST has been a long-running one that appearsvio ria
definitive winner [32, 22, 24]. It appears that ADis
somewhat verbose, but XML-RPC may be no bettemeSo
people argue that XML-RPC has widespread support
because it has existed for a number of years, RAFS
appears to be just as widely supported. Many thiak a
REST approach is enough (using XML, or maybe even
SOAP, for encoding the message).

With no definitive best-choice, it is up to the
developers of a particular project to decide what/twant
to implement. It is possible to support multipletecols,
so it is not the case that one has to be chosenadivthe
others.

5. CONCLUSIONS

This paper looked at the techniques and techndatiat
will be used in developing the Web end-user inteféor
the Cellphone Shopper system.

Studying some shopping systems and Web sites that
maintain lists provides ideas for features thatldole
implemented in the project to aid and inform useils
particular, the system will include some sort oévrs feed”
and a list of regularly bought items.

The Web development technique known as AJAX was
considered. In particular, its core aims of intéikaty and
speed, both of which are important to Cellphoneppkeo,
were discussed. A number of Web sites that usexXAJA
were mentioned and a selection of AJAX frameworksew
studied, with the Yahoo! User Interface Library ragi
chosen for use in the project.

Linked to AJAX is the topic of efficient
Four protocols were examined: XML-
RPC, SOAP, REST and JSON-RPC. No decision has been
made as to which one should be used due to theHatt

is annone of the protocols have been definitively defires

being better than the others. It is noted, howethet it is
possible to support all of them.
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