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Abstract

Mobile devices and wireless technologies are making a largecirapaour lives.
Especially mobile devices have been widely used in the lastyéaws, and recent
developments in wireless technologies have provided some new solatiomsdes of
connectivity. In recent times, there have been dramatic changhe fireld of mobile
devices with the goal of improving the mobile environment. Companiesdéwaiop
mobile applications are in the process of continuous by evolving aof ghedlucts for
creating tools that satisfy the customers’ needs even more compreheasd/blgtter.

The Mobile Food Ordering System (MFOS) proposed in this thesisesf the
tools that intends to provide a food ordering application on mobile ete¥we different
food stores with the option of both delivery and pickup. Using the MFOS prddact,
customers can choose to pick up their order from near-by staceiey can check store
locations using the map feature of MFOS. Customers can also cheadelivery option
and the order will be delivered to their address. It will bpfbketo MFOS customers to
choose the food items from a menu rather than spending more timeatinvatic the
operator. By using MFOS the users do not have to wait in a qudahe atstaurants.
Hence, this is a win-win situation for both the consumers and the restaurants.

This thesis presents the background in terms of new technologiesndheld
devices, and current research in human-computer interaction for napiplieations. It
also surveys several applications of handheld devices and disdusiseharacteristics.
This thesis also explains the main functions, key usability aspedended users,

software model, and prototype of MFOS. The thesis also brieflypams MFOS with



related applications in terms of functionality and feature offgri Directions of future

work for MFOS are also outlined in the thesis.
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human-computer interaction, software model, prototype.
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1 INTRODUCTION

We may not realize it fully but technology is making a largpact in the human
life, it feels so strange when we hear that it is only 25 ysiace the first commercial
cellular call was made in the United States [1], and toldenetare more than 262 million
wireless subscribers in this country, 83% of the total UnitateStpopulation [1]. With
the increasing number of cellular subscribers, the celluléintdogy is also becoming
more and more advanced. It is not too long since the first PDAauashed, Internet
connection for mobile devices was made available, and also GPS-enabled PDAsdppea
on the market. Now these technologies can be seen very common, andfraargarry
them with us.

With increasing popularity and capability of mobile devices, npplieations are
being launched everyday. Today, many things that we can do usimgutEys we can
also do with mobile devices. But simply copying computer applications tderddyvices
does not work, as user characteristics of computers and mobilgsiterelifferent. Even
though mobility and compactness are major advantages for mobile ppbcsghe small
screen, and the small and few buttons of mobile devices aregdmmotations that make
it necessary for mobile application developers to study human-comipteéeaction for
mobile devices and develop their applications accordingly.

Mobile shopping or ordering is one of the most popular areas now-a{dags.
can buy songs or any applications right from one’s iPhone [@rg&].can also bid or buy
items from eBay straight away using one’s mobile [4]. Sityildood ordering is also

one of the major areas of mobile application development. Some cospane already



launched their food ordering products in the market [5, 6, 7, 8, 9]. But dppfieations
haven't fully exploited the current capabilities of PDAs and edssn some of the
required features which would benefit the end users. Thus, for myg thesve decided
to design and develop a Pocket PC application, MobileFoodOrderingS{ste®s),
using human computer interaction principles for mobile devices.

The main functionality of MFOS is that it lets one order frdifferent food
stores. MFOS also gives pickup or delivery options to the end-ugegadiag upon the
food store’s service offerings. One of the most useful featureBIFDS is that it
facilitates calling the food store directly if the user Isasne specific questions. In
addition, MFOS also shows map locations of stores if the uselsrdirections. MFOS
also provides some other benefits such as: (a) descriptive merurs digplay prices of
separate food items, (b) saving the user information so he or Bh®thave to type it
again, and (c) the ability of paying through credit card right from his or hé&ePBC.

As they say, time is money! The MFOS software will gsebdnefit customers as
they don’t have to waste time going to the store and waiting iqueee. They will able
to place food orders using their mobile from anywhere even \len are traveling.
They will get options to compare prices from different food st@med check out their
weekly specials. Stores such as Pizza Hut [10] also have aydsstems like ordering
from the Internet, or by phone call. However, not everyone iayawn the vicinity of
computer and then it also consumes more time to call an operatadegide on the
menu. By using the proposed MFOS application, users can have updatacomtheir
mobile and they do not need to go for the inconvenient ways of listening to the aptions

phone, or finding a newspaper flyer.



The remaining chapters of the thesis are structured as folzivesater 2 provides
a background for the thesis in terms of new technologies in handheteslecurrent
research in human-computer interaction for mobile applications, andagpkcations of
handheld devices and their usability. Chapter 3 describes in briefdimefunctions, key
usability aspects, and intended users of MFOS. Chapter 4 dedtibssftware model
for MFOS. Chapter 5 demonstrates the details of the MFOS protdtypéhapter 6
MFOS is compared with related applications in terms of functignaind feature

offerings. Future work is discussed in Chapter 7, and Chapter 8 concludes the thesis.



2 BACKGROUND

This chapter explores the background areas for designing and mlagetbe
MFOS project. The first section explores new technologies in handegldes such as
mobile phones and PDA. In the second section current research in humpaterom
interaction for mobile applications in briefly described. The feedtion describes few

applications of handheld devices on the basis of their usability.

2.1 New Technologiesin Handheld Devices

This section gives the background information of new technologieklaieain
handheld devices and recent communication technologies. It also explewms

development tools available for building applications for handheld devices.

2.1.1 Handheld Devices

Before developing a mobile application, a thorough research nebedsdimne on
which mobile device(s) one wants to target. As there are so miffieyent mobile
devices currently available in the market, each device magr diiffscreen size, operating
system, and/or supported programming language. So studying the gueeaitbble
handheld devices and their technologies is a must for a develogguiomg out his or
her target audience and selecting the appropriate development tool(s).

According to the research in [11], it has been observed that PeBRmal
Assistant (PDA) or Smartphone devices are currently owned lyyaorglatively small
percentage of mobile phone users. However, with growing sales, #m@igbmarket for

PDAs is increasing. The modern mobile phone market offers diffdextes for a wide



variety of customer tastes and lifestyles. Some phones aré andalsleek, and are
popular for their ease of carrying, while some are chosen foradppearance so they can
become a form of fashion symbols. Some phones are available lteithadve covers
which allow their appearance to be changed to match the owneris sathe phones
just offer basic functionality while some devices such as PDAsyartphones provide a
wide range of business and leisure services to their users. Mo&ilafactures are still
developing new devices to attract different age groups and cugrogbs. These devices
will not only look different but also possess capabilities to @ttspecific groups of
people, for example, phone manufactures are trying to portraypgheire as a game
console to attract the youngsters. To market their products, atamgrs sometimes do
not call them mobile, they often use descriptions such as ‘game texokimunicator’ or
‘mobile multimedia machine’ to better attract their targetugr of users [11]. Examples
of such phones include Nokia N-Gage QD, which is primarily usedgasne deck but
can also be used as a phone, and BlackBerry, which focuses mainlyiresbusers by
providing e-mail communication and productivity applications.

The Smartphones or PDAs attract both business and general usersatiféaet
business users by providing productivity tools such as Word, Excel,ilE®nganizer
and they also include a virtual pop-up QWERTY keyboard for easy typimgy also
attract general mobile users with their still camera, ocvidemera, music player, radio,
voice recording, games and internet browsing features. iPhonery good example of
PDA which contains all the above features and attracts basalalgyoups of people.
Hence, considering the promising future of the PDA and Smartphonleetndr is

beneficial to write applications for PDAs that target large groups of @eopl



2.1.2 Recent Communication Technologiesin Handheld Devices

The GSM Association estimates that GSM (Global System Ntwobile
communications) has 82% of the global mobile market share amdntaceletworks
[12]. GSM networks operate in four different frequency ranges. M&W Getworks
operate in the 900 MHz or 1800 MHz bands. Some countries, including thed Unite
States, use the 850 MHz and 1900 MHz bands because the 900 and 1800 MHz frequency
bands were already allocated [12]. The key advantage of GSkhw/éb consumers has
been better voice quality and low-cost alternative to making cait) as the Short
Message Service (SMS). It also enables subscribers to useltibaes in most parts of
the world.

Newer versions of standards for the original GSM phones wereaaisohed, for
example the General Packet Radio Service (GPRS) and the Enhanceat&atar GSM
Evolution (EDGE) for higher speed data transmission [13]. GPR8aisly used for
services such as Wireless Application Protocol (WAP) accdsst $essage Service
(SMS), Multimedia Messaging Service (MMS), and for Intermehimunication services
such as email and World Wide Web access. EDGE can also be usedyfpacket
switching application, such as an Internet connection. But it is ynasgd for high-
speed data applications such as video services and other multimsettasseRecently
3G services have also been launched for faster data connectaran/g¢ee that there is a
fast evolution in data connection technology which has greatly bemdhe end-users.
These fast speed communication technologies have enabled mobile mpplicat
companies to launch internet applications such as Google Mobile [14]) edmsumes

more network bandwidth and hence needs faster connection.



Other than these fundamental cellular network technologies, mobile phowes
come with new communication mediums such as Bluetooth, which magessible to
transmit signals over short distances between telephones, comgudecther devices
and thereby simplify communication and synchronization between deuispsUsing
Wi-Fi (802.11) the users can connect to home or office wirelessries for fast internet
browsing. The GPS (Global Positioning System) is also another amlanc
communication technology available in mobile phones that can be usedifgatitan as

well as location specific applications.

2.1.3 Development for Handheld Devices

This section lists the known relative differences betweemtb& popular mobile
platform development options for handheld devices such as PDAs and mobile phones.

Java 2 Platform, Micro Edition (J2ME) is a specification of a sulod Java
platform aimed at providing a certified collection of Java ARisthe development of
software for small, resource-constrained devices such apluaties and PDAs. Sun
provides the Sun Java Wireless Toolkit with which developers cath&stapplications
on an emulator before deploying them on real devices. The applidatetoped for the
J2ME platform is generally able to run on most of the java enabled mobile devices.

The Microsoft .NET Compact Framework (.NET CF) is a versiotthef .NET
Framework that is designed to run on Windows-based mobile devices sBElAasand
Smartphones. The .Net Compact Framework applications can be developésuah
Studio .Net 2003, 2005 or 2008 in Visual Basic or C# languages. Asl\Atudio .Net
provides a lot of pre-defined controls which makes it a first aghdor many for

developing mobile applications. One of the limitations of the .NET Cotrfracnework



applications is that they are restricted to run only on Windows MaobiM/indows CE

operating systems.

2.2 Current Research in Human-Computer Interaction for Mobile
Applications

The first sub-section describes mobile user characteragiegell as limitations of
mobile devices compared to personal computers. Then second sub-sectilresidéeov

to design mobile applications considering their limitations.

2.2.1 User Characteristics and Limitations of Mobile Devices

Simply transferring a full-sized computer application to the neobiivironment
almost always results in a suboptimal mobile experience [16jcéibefore starting the
development of applications for handheld devices, a developer should cotisder
mobile user’s characteristics as well as the limitations of mobgefaues.

Some of the Mobile user characteristics discussed by BarBaJlL6] can be
outlined as follows:

» Mobile users are mobile, as they users are not sitting attgnéivea desk, like
desktop or laptop users do.

» Mobile users are interruptible and easily distracted. Mobile usses mobile
devices while they are mobile hence they easily can get destrag the physical
world. Sometimes mobile applications can be self distracted bydbde device
itself (e.g. phone) for instance when receiving a call or message.

> Mobile users are always available. Unlike the desktop or laptop cemphé

mobile phone is always with the user and always ON (sometinees c&n set it



on silent mode, but still most of the time the user has it ready to ring loudly).

» Mobile phones are identifiable. Unlike the desktop computer, the mobile phone
a personal device, with unique identification features.

Similarly, B. Ballard [16] also discusses some of the linatet of the mobile
application development which can be briefly described as follows:
1) Interface limitations:

» One cannot take something built for a 17-inch monitor and repurpose & f
Pocket PC device as mobile devices have very small saselution (e.g. 352 x
416 for Nokia E60), whereas 17-inch monitors generally have 1280 x 1024 scree
resolution.

» Mobile users do not have the facility of mouse for navigation thragyeens.
They have to navigate by using arrow keys, which can be slow and tedious.

» Basic mobile devices have 12-key numeric keypads, whereas P@Clsetor
Smartphones have QWERTY keyboards, which is much more comfortalbhe for
user. In mobile devices, the size of the key is small, the detdmetween keys
are small, and also the device itself is not usually placed on firm surface.

2) Connection limitations:

» As mobile phones are not connected by any wire and mobile phones can be
carried to various locations, the quality and strength of the Isaranot be
guaranteed.

» The data passed through mobile phones can be easily hacked.

» The cost of receiving and sending data is much higher than for desktop

applications.
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» The speed of the data transmission is much slower than that of wired connections.
3) Hardware limitations:

» The processor speed and the physical/primary memory of mobileedare very
limited.

» Like the physical/primary memory, the secondary memory of imal@vices is
also limited.

» Unlike desktop or laptop computers, mobile phones are not always conreected t
the power supply. The more the mobile phone functions, the higher is theybat

consumption.

2.2.2 Designing M obile Applications Considering Limitations of Handheld
Devices

Many books have been published on techniques for designing mobile app$icat
considering the limitations of handheld devices [16, 17, 18]. The folloaiagome of
the techniques discussed by these books [16, 17, 18].

1) Techniques for overcoming interface limitations:

» Store user preferences: as typing on mobile phones is muchr lzerdeime
consuming than on desktop computers, if user preferences can be stgred (
home address) the text entry can be reduced.

» Use input sources from within the mobile instead of asking farualafeeding:
specifically GPS for city and state names (location), carfeerbar codes, date
and time from mobile’s clock, address book or calendars. Also, ause
completion, image recognition or speech recognition to reduce text entry.

» One screen at a time: as mobile devices have very smadins;grusing multiple
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windows will be more confusing to the users.

» Give quick response: mobile phones users are impatient hence the tepplica
should generate quick responses to the users.

» Small screens also prevent the users from smoothly reaatigeg ¢hunks of text,
hence mobile content must be carefully designed for the smadinsared must
also take into consideration lack of user focus.

» Although mobile devices can certainly be used with two hands, wiky
frequently be used with one hand. Therefore, create mobile applicdtainsan
be used with one hand only.

2) Techniques for connection limitations:

> Ensure that the data is available when the user asks{favhether the network is
available or not. A solution for this is pre-fetching data.

» Application support to run in offline mode.

» Encrypt data before sending it on network for security purposes.

3) Techniques for hardware limitations:

» Choose the best libraries that support required application featsrebea
minimum hardware cost is essential.

» Optimize the packaging process. Even after carefully choosing btst
lightweight library, one may still find that the applicationlizés only part of the
library. In the packaging process, one should include only the classsesctually
uses.

> Partition the application. Since the MIDP runtime loads classgsas needed,

one can partition the application into separate components to rdoiucentime
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footprint.

» Carefully examine design patterns in the early stages of the developrolent cy

» Concisely reuse existing objects at the implementation level.

» Close network connections and file handlers and store the Recorag®taant
System (RMS) record quickly after use.

» Battery consumption should be reduced through shorter connection time, not

waking the display when unnecessary, and decreasing processor demands.

2.3 Handheld Device Applications

This section describes several existing mobile ordering apphesaand provides
some observations on their design criteria to fit into the melpifdication category. To
begin with, Amazon Mobile, a mobile application for purchasing itkome amazon.com
website is described, then ETRADE Mobile, a mobile application for purchasicigss

briefly outlined, and lastly, CityMint, a food ordering system applicat®explained.

2.3.1 Amazon Mobile

If one wants to search the price of some books or if oneassiiore and would
like to check the price of some item on amazon.com, personal comwilterst always
be available for one’s use, but one’s mobile will. To support customersch situations,
amazon.com launched Amazon Mobile, a mobile application for iPhone or iPotd Touc
[19].

It can be observed that the Amazon has certainly considered emader
characteristics while developing Amazon Mobile. Mobile 1-Clit8][is one of the most

useful features of Amazon Mobile. Typing on a mobile device is na&aag as on a
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personal computer. Once one decides to buy an item from Amazon Mgiilg tn all

user and payment information can become a tedious task. So using MigRiick, the
user can configure all his or her payment details for one timéhandusing just 1-Click
he or she can checkout the purchased item(s). Similarly, AmazonnibaErseis also
another nice feature considering mobile usability. If one likes dtene and wishes to
purchase it later, it becomes difficult to remember itsidetdowever with the Amazon
Remembers one can just take a picture of that item and theapragll store it so one

can refer to it anytime later.

2.3.2 ETRADE Mobile

Buying or selling stocks at a certain price can be vepontant to the group of
people who follow market trends. ETRADE provides ETRADE Mobile [20}htir
customers to check their stocks prices or even trade them fr@rever they are and
whenever they want. Using ETRADE Mobile, the users can watdkime streaming of
guotes, view their accounts, create their own watch-list, andectleatrules for trading
their stock right away from their mobile devices.

ETRADE Mobile developers knew their target audience will benagsi users, so
they set their target platform as Blackberry, the leadingila device for business users.
To reduce time in searching users stocks, ETRADE Mobile offexrd&cility to their
users to create a watch-list for their stocks so they cask¢heir stocks with few clicks.
ETRADE Mobile provides a Complete Protection Guarantee to tustomers for all
transactions made from ETRADE Mobile so as to build confidenaaahile trading

[21].



14

2.3.3 CityMint

CityMint [5] is a tool that has similarities with MFOBsing CityMint users can
browse different food store menus, order multiple items in singleroand check the
total. CityMint lets the users pay right away from their phomgiag a credit card and
also let their users save their favorite food items [22].

The CityMint team created their application considering thesers’
characteristics and needs. Considering the fact that people waghtto try new food
items every time they order their food, CityMint provides food mefisl participating
food stores. To provide their customers with an easy way of pay@igyivlint lets them
pay right away from their phone. For those who would like to save fdnarite food

items, the software also lets them save these items as Favorites.
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3 MFOS: AN OVERVIEW

This chapter describes the main functions of the proposed MFOS appfbéch
chapter also explains key usability aspects considering humamdé@minteraction

principles for mobile devices and at the end it indicates the intended useFO&.M

3.1 Main functions of MFOS

MFOS is intended to give Pocket PC users a rich and efficidhefgerience for
ordering food. This section explains how this tool is useful to Pdeketusers, and
describes some important functions of MFOS that makes this tool unique.

Generally, if a customer has to order food for delivery, he or dietba food
store and asks about the options he or she can have or search fdlypaper the mail,
decides what he or she wants, and then places the order. Thisgspgocess and not as
efficient as well because by asking the store person he onah@ot get the idea about
the entire menu available. Alternatively, the customer needsr®at store flyers which
might have outdated specials. MFOS users do not have to call anylsaaking about
the menu or specials and it is even not required to store the pygrar fibr the stores
anymore because MFOS shows detailed menu displaying the predlas the current
specials of the food stores.

MFOS is also useful for order pickups. If the user wants to taketborg for
pickup, he or she would have to go to the food store and wait for hisrdurn to place
the order and then wait until the food gets prepared. If the usersatdesing MFOS

before leaving home then until he or she reaches the food stor®othés ready for
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pick-up. This not only saves user time but also achieves userasttisf which is of
prime importance for any food store.

MFOS will result in a really useful tool when users areidatthe home and want
to order food for pickup or delivery, where they neither have the &ork’s phone
number nor their menu. By using MFOS on their mobile phones, whighalnays
carry, the users check the menu and order their favorite food from pigciicaivhere.

MFOS gives the users the option to browse the menu and the spcalls
different cuisines so that they can try new things and/or getl gleals. MFOS also
shows the map if the user is unaware of the store location frome \lkeor she wants to
pickup his or her order. The user can also call the store if he tiasheny questions like
until what time store remains open or what is the expected time for food to be ready

Using MFOS the users can also pay for food right from their phones usiadit
or a debit card. The option to pay by cash at the time of dglie pickup is also
available.

MFOS also lets the users browse their last order(s) ia ey would like to

place the same order or check the total and other details of previous orders.

3.2 Key Usability Aspectsof MFOS

MFOS has been designed and developed considering human-computetionterac
techniques for mobile phone applications, as discussed in Section 2.2.2. Hedras
decided that MFOS should have minimum long forms, so the userasawiiave to use
scrollbars. On the screens of MFOS precise, concise, and reddtbkkhould be present
so it will be easier for the user to read and choose amongstMie@S should also give

quick and clear responses so the users get the feedback of Wéapening in the
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application. The user interface of the MFOS should be very simpleatiractive in
appearance and should be intuitive to the user. MFOS should havensteactions so

any novice user can use it efficiently.

3.3Intended Users of MFOS

MFOS is developed for Pocket PC 6 owners who would like to order food
frequently from food stores. In the future, this application wilabailable to the users of
other mobile devices. As the user interface of this applicatisimiple, prior training of
this application is not required. Basically, anyone who can uB®A can use this
application. Currently this application only supports the English languagein the
future the application can be extended and made available for atfgerages. Also, at

this time, this application is intended to work for a few selected aitiekSi
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4 MFOS: SOFTWARE MODEL

This chapter describes the main components of the UML softwarel mbde
MFOS. This includes the requirement specification for the sygbetih functional and
non-functional requirements), the system’s UML use case diagrsencases, layered
architecture, database table diagram, and state-charawnhdg3, 24, 25]. In addition to
the classic UML specifications, a non-standard UML softwaoeleling construct which

is essentially a traceability matrix is also included.

4.1 Requirement Specification

This section describes functional and non-functional requirements FEdSM
Functional requirements define functions of a software systemhow. a software
system should take a set of inputs, software system’s behaviaa, setdf outputs that a
software system should produce.

Non-functional requirements represent various types of constgdaxted on the
software. Such constraints include technological constraintstéeggt operating system
of mobile device, development technology) and developer constraints sybcass

lifecycle used, implementation language, &

4.1.1 Functional Requirements

Table 4.1 describes the functional requirements of the MFOS prototypse are
just the requirements for the MFOS prototype. After evaluaiegVIFOS prototype, the
functional requirements for next release of the MFOS applicatibrbey added to the

list.
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Table 4.1 Functional Requirements

Ref. # | Functional Requirement

FR1 | The MFOS shall provide multiple food stores for a user’s selection.

FR2 | The MFOS shall provide option of pickup or delivery for a user’s order.

FR3 | The MFOS shall provide a list of cities where MFOS serviceaitaie.

FR4 | The MFOS shall display multiple available store locatiorsetefcted food store

for user’s selection, when the selected order method is pick up.

FR5 | The MFOS shall show the map of the store location.

FR6 | Using MFOS the user shall be able to call the food store location.

FR7 | The MFOS shall display the prices of different food items.

FR8 | Using MFOS the user shall be able to add multiple foodsitenthe cart in the

1%

same order.

FR9 | Using MFOS the user shall be able to zoom in and zoom out the map.

FR10 | Using MFOS the user shall be able to add the same food item more than once.

FR11 | The MFOS shall display the weekly specials of the selected foed stor

FR12 | Using MFOS the user shall be able to see the carmanfrom both the food

item and the specials screen.

FR13 | The MFOS shall give confirmation message for addition covehof the food

item from cart.

FR14 | The MFOS shall provide the option of saving the user’s infeelisag/option tQ

use the already saved user info.

FR15 | The MFOS shall give payment options.

FR16 | The MFOS shall be able to view previously placed orders.
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4.1.2 Non-Functional Requirements

Table 4.2 provides the non-functional requirements of MFOS. Afteotigbr
background study and research the following non-functional requirementsi&fered.

Table 4.2 Non-Functional Requirements

Ref. # | Non-Functional Requirement

NFR1 | The MFOS shall be able to work on Pocket PC 6 Professional.

NFR2 | The MFOS shall be developed in the C# language using Visudib 2008

IDE.

NFR3 | The MFOS shall store important information of software uiegSQL Server

CE database engine.

NFR4 | The SQL Server CE database of MFOS shall sync to SQlel$ before the

3%

application starts as well as after the order is placed.

NFR5 | The MFOS shall use the Google Static Maps Web Sdnschowing maps in

the application.

NFR6 | The MFOS shall use Phone API for using host phone functiomsdiling a

number.

NFR7 | The MFOS interface shall be simple and easy to learn.

4.2 Use Case Diagram

This section describes the use case diagram of MFOS. A usalefises the
relationships between the user and the system. The MFOSnsigstepresented by a
bounded box labeled with the name of the system. The MFOS userdasem@d by an

external actor, who interacts with the use cases inside ttensy®undary. Figure 4.1
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shows the use case diagram of MFOS with one actor, i.e. the MF&Sand 10 use

cases. These use cases represent the core functionality of MFOS.

MobileFoodOrderingSysteﬂn

Q —(View Previous Orde@
/_\ —( Choose Food Store>
MobileFood

OrderingSystem

Usel —(Choose Order Method
—(Choose Store Locat@
{View Store LocatioD
{ Call Store >

Choose Food Iltem

Choose Specials

Enter User Infi

EnterPaymentType

Figure 4.1 Use Case Diagram of MFOS

4.3 Detailed Use Cases

This section describes in detail all use cases shown in Figdre While
explaining each use case, actors involved in it, preconditions, flow oftsgvpost

conditions, alternative flows and their post conditions are also described.
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The first detailed use case is “View Previous Orders”, widclexplained i

n

Figure 4.2. This use case describes detailed information of previplaskyd orders by

user.

Use Case: View Previous Orders

Actors: MFOS User

Preconditions. MFOS is running and the Welcome screen is displayed.

Flow of Events:

her previously placed orders.

2. The system displays all orders placed by the user starting with ¢sedader.

3. In the description, it shows when did the user place the order, from which foo
store he or she placed the order, what did he or she order, what was the tota
of the order, was it delivery or pickup order and how did he or she pay for the
order.

4. When user taps on the Back button, the Welcome screen will be displayed.

Post conditions: The system takes the user to the welcome screen if he or she wx
place the new order.

Figure 4.2 View Previous Orders detailed use case

1. The use case starts when the user taps on the Previous Orders button to view his or

price

ANnts to

The second detailed use case is “Choose Food Store”, shown in &igulre this

use case the user makes his or her selection of food store to order the food.
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Use Case: Choose Food Store

Actors: MFOS User

Preconditions. MFOS is running and displays the Welcome screen.

Flow of Events:

1. The use case starts when the user taps on the Start button to start placing new
order.

2. The system fetches participated food stores from the database and dishays
list.

3. When the user selects a food store, the logo of the food store will be displayed at
the bottom of the screen.

4. When the user taps on the Next button, the Delivery/Pickup screen will be
displayed.

Post conditions: The system takes the user to the Delivery/Pickup screen where he or
she has to choose the order method.

Alternative flow 1. At any time the user can go back to the Welcome screen by
tapping on the Back button.

Post conditions: The system takes the user to the Welcome screen.

Figure 4.3 Choose Food Store detailed use case
The third detailed use case is “Choose Order Method”, displayeadunef.4. In
this use case, the user makes his or her selection of order noétbder delivery or

pickup, as well as his or her city and state.



24

Use Case: Choose Order Method

Actors: MFOS User

Preconditions; User selected the food store to order the food.

Flow of Events:

1. The use case starts when the user selects the food store to order the food

2. The system gives option of delivery or pickup for his or her order.

3. On the same screen the user has to select his or her city and state.

4. When the user taps on the Next button according to his or her selection of de
or pickup, the next screen will be displayed.

livery

Post conditions: The system takes the user to the Choose Store Location screen
or she selected pickup but if he or she selected delivery as his or her offuzd, rtiet
Food Menu screen will be displayed.

if he

Alternative flow 1. At any time the user can go back to the previous screen by ta
on the Back button.

ping

Post conditions: The system takes the user to the Choose Food Store screen.

Figure 4.4 Choose Order Method detailed use case

“Choose Store Location” is the fourth detailed use case, as displayegia F

4.5. This use case is only applicable for order pickups. Here the user has to make the

selection of the store location which will be convenient for him or her to pickup the

order.
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Use Case: Choose Store Location

Actors: MFOS User

Preconditions. User selects pickup as his or her order method on the Delivery/Pickup

screen.

Flow of Events:

1. The use case only starts if the user selects the pickup as his ordrenettod
from the Delivery/Pickup screen.

2. The system shows all locations of selected food store in the user’s city.

3. The user can see the location of the map to get better understanding of the Ig
of the food store for pickup or the user can also call the store to ask question
any, before placing the order from the system.

4. When the user taps on the Next button the Food Menu of the selected food s
will be displayed.

Post conditions: The system takes the user to the Choose Food Menu screen.

Alternative flow 1. At any time the user can go back to the previous screen by ta
on the Back button.

cation
S, if

fore

pping

Post conditions: The system takes the user to the Choose Food Store screen.

Alternativeflow 2: If the user taps on the Show Map button, the map of the store|
location will be displayed.

Post conditions: The system takes the user to the Store Location Map screen wit
default zoom and red pin pointing to the location of the store.

h the

Alternative flow 3: If the user taps on the Call button the system will call the store

location number.

Post conditions: Using the Phone API, the system calls the store location. The ca
screen of the phone will be displayed.

lling

Figure 4.5 Choose Store Location detailed use case
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“View Store Location” is the fifth use case, as shown in detail inrEigt.6. This

use case displays the map of the selected store.

Use Case: View Store Location

Actors: MFOS User

Preconditions. The user selects the store and taps on the Show Map button.

Flow of Events:
1. The use case starts when the user selects the store location and to sgedhe m
the store taps on the Show Map button.

Using Google Static Maps API, the map of the store is displayed to the user
The store location on the map is indicated by a red pin.

The user can zoom in and zoom out to get a better picture of the store locatign.
When the user wants to go back to the Store Selection screen the user can tap on
the Back button.

agkrwn

Post conditions: The system takes the user back to the Store Selection screen.

Figure 4.6 View Store Location detailed use case
“Call Store” is the sixth use case, which is detailed in Figure 4.7. iRy tss
use case, the user can make a call to the store if he or she has sontegs@stibn

about his or her order.
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Use Case: Call Store

Actors: MFOS User

Preconditions. User selects the store and taps on the Call button.

Flow of Events:
1. The use case starts when the user selects the store location and to aglestine s
question/s he or she taps on the Call button.
2. Using Phone API basic function of phones (Calling, SMS, etc.) can be accessed.
3. Using functions of this Phone API and fetched phone number of the selected|store,
the system calls that number.
4. When the user finishes his or her call he or she can go back to the Stotieiselec
screen without loosing his or her state of the application.

Post conditions: When the user exits from the phone mode he or she will
automatically be forwarded to the Store Selection screen where he leftsthe
application before the Call Store screen.

Figure 4.7 Call Store detailed use case

The seventh and eighth use cases “Choose Food Item” and “ChoosesSpeeial
displayed in detail in Figure 4.8 and Figure 4.9, respectively. TUm®dse Food Item”
use case will let the user add food items from the seleotsdl $tore for placing the
order. In this use case the user will see detailed descriptithre dbod items, including
their individual prices. Similarly, using the “Choose Special&€ t&se, the user can see
detailed description of weekly specials of the selected food stibinetheir individual
prices. This use case also gives a confirmation message whesethadds the food item

to the cart.
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Use Case: Choose Food ltem

Actors: MFOS User

Preconditions. The user selects delivery as his or her order method on the
Delivery/Pickup screen. This screen also shows when the user selesttsr¢hlecation
for the pickup order method.

Flow of Events:

1. The use case can be triggered in two cases, either when the user seledtgettye
as his or her order method from the Delivery/Pickup screen or if he sekduts
the store location for his or her pickup order method.

2. The system shows all the food items from the selected food store.

3. Food items in this list contain the prices of each individual item.

del

4. The user can add the food item to the cart, or can even see the specials by taping

respective buttons.
5. When the user taps on the View Cart button, the selected food item will be
displayed in the cart.

Post conditions: The system takes the user to the View Cart screen.

Alternative flow 1. At any time the user can go back to the previous screen by ta
on the Back button.

pping

Post conditions: The system takes the user to the previous screen.

Alternative flow 2: If the user taps on the Add to Cart button, the selected item w,
added to the cart.

ill be

Post conditions; The same screen, Select Food Item, will be shown.

Alternativeflow 3: If the user taps on the View Specials button, the weekly speci
of the selected food store will be displayed.

als

Post conditions: The Specials screen will be displayed.

Figure 4.8 Choose Food Item detailed use case
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Use Case: Choose Specials

Actors: MFOS User

Preconditions. When the user taps on the View Specials button from the Choose|
Item screen, this use case will be triggered.

Flow of Events:

1. While selecting food item if the user taps on the View Specials button thisagse
will start.

The system shows the user all the weekly specials of the selecteddiand s
Specials in this list also contain the price of each item.

The user can add the food item to the cart by tapping on the ’Add to Cart’ but
When user taps on the 'View Cart’ button the food items added to the cart wil
displayed.

agbrwpd

Food

2 Ca

ton.
| be

Post conditions: The system takes the user to the View Cart screen.

Alternative flow 1. At any time the user can go back to the previous screen by ta
on the Back button.

pping

Post conditions: The system takes the user to the previous screen.

Alternative flow 2: If the user taps on the Add to Cart button, the selected item w,
added to the cart.

ill be

Post conditions: The same screen, Select Specials, will be shown.

Figure 4.9 Choose Specials detailed use case

“Enter User Info” is the ninth use case of MFOS, displayed in Figure 4.1isIn t

use case the user adds his or her personal information for checkout. He or db@ can a

use the previously saved user information.
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Use Case: Enter User Info

Actors: MFOS User

Preconditions. This will start when the user decides to go for checkout.

Flow of Events:

1. The use case starts when the user selects the Checkout option of MFOS.

2. This use case is the first part of the checkout process.

3. The user needs to enter his or her name, phone number and address; the user can
also use his or her already saved user info by selecting it from a combo box.

4. When the user taps on the Next button, the Payment Type screen will be displayed.

Post conditions: The system takes the user to the Payment Type screen, which is the
beginning of the second part of the checkout process.

Alternative flow 1: At any time the user can go back to the previous screen by tapping
on the Back button.

Post conditions: The system takes the user to the View Cart screen.

Figure 4.10 Enter User Info detailed use case
The last use case of MFOS is “Enter Payment Type”, described in ddtagLire
4.11. This use case handles the different payment options the user can selecir foethis

order.
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Use Case: Enter Payment Type

Actors: MFOS User

Preconditions; This use case will come in action after the “Enter User Info” use ¢
in the checkout process.

ASe

Flow of Events:

1. The use case starts after the user entered his or her information sethiefd
screen.

2. In this use case the user has to select the payment type: eitheredishocdebit
card.

or her credit/debit card number, expiry date, and security code.
4. This is the last step in configuring the user order; after this #rgus has to
confirm the order.

3. If the user selected credit or debit card as payment type, he or slsemé@gout his

she needs to confirm his or her order details.

Post conditions: The system takes the user to the Order Confirm screen where he or

Alternative flow 1. At any time the user can go back to the previous screen by ta
on the Back button.

ping

Post conditions: The system takes the user to the Enter User info screen.

Figure 4.11 Enter Payment Type detailed use case

4.4 Traceability matrix

Traceability matrices are not a standard part of UML, but #re useful in the

management of functional requirements [24]. Table 4.3 shows which maguie are

fulfilled, and by which use cases.

Table 4.3 Requirement Traceability Matrix
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4.5 Layered Architecture

Figure 4.12 shows the layered architecture of MFOS. It detietdFOS user
interacting with the C# .NET Compact Framework forms on the maévice. As
displayed in Figure 4.12 this architecture has three layersPrisentation Layer, the
Business Layer, and the Data Access Layer. The Presentatiendansists of C# .NET
Compact Framework forms. The Business Layer consists ofa sbjects that contain
the business and application logic [27]. The bottom layer consists ed tharts: the
Phone API, the Service Gateways, and the Data Access Layare FAPI consists of
functions with which native phone functions can be called, such as 8al#g a

number, etc. Using the Service Gateways, web services suabogteGtatic Maps API
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can be used. The Data Access Layer consists of the data abgass and the database
itself [27]. MFOS uses a local database, managed by theSe@er CE to temporarily
store data on a mobile device. In the future, it will communicate with a I8@ke Server

database on a web server through the Internet or on a PC through active synchronization.

4.6 Database Tablesof MFOS

MFOS has five database tables, based on which the required informati be
queried, the previous information can be updated, and the new informaiitwe caved.
Figure 4.13 shows the database tables in MFOS. The descriptionetittabase tables
is as follows:

» FoodStore: FoodStorelD is the primary key of this database table. It stbee
food store names.

» Storel ocation: StoreLocationID is the primary key of this database table
stores the details of the store locations of all food stores. ForedStis the
foreign key.

» FoodMenu: FoodMenulD is the primary key of this database table. It Stihre
information about all food items and their details. FoodStorelD is the foreign key.

» UserOrder: UserOrderlD is the primary key of this database tablstaltes all
the details of the order(s) placed by the user.

» UserIinfo: UserinfolD is the primary key of this database table.ditest the user

information saved by the user.
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Web Server

Mobile Food
Ordering
System Use
Pocket PC 6
Professional
Business Layer
Phone API Service Data Access Sync.

Data Access

Google
Static Maps

Figure 4.12 Layered architecture of MFOS
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FoodStor:
| FoodStoreIl:t) FoodStoreNamé

StoreLocatio
| StoreLocationII:IJ FoodStore|D| StoreAddressi Latitude| Longitude| PhoneNumbelr

FoodMen

_ FoodStorelD| ItemName| Price | IsSpeciall

UselOrde|

| UserOrderID| FoodStorelD| OrderMethod| StoreLocationlDl FoodMenu| TotalPrice|
Userinfo Paymentinfo| OrderDateTime

Userlnfc
| UserlnfolD | InfoTitle |UserNamq UserPhone| UserAddressI

Figure 4.13 Database tables of MFOS

4.7 Statechart of MFOS

Figure 4.14 depicts the state transitions during MFOS executidescribes the

basic behavior of the system in response to external stimuli.
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5 PROTOTYPE DETAILS

This chapter provides details of the MFOS prototype. To explairetiamology,
functionality and usability of MFOS, this chapter is divided int@¢hsections. The first
section describes the components used to generate the platfatepfoying the MFOS
prototype. The second section explains the workflow of the projettt wi brief
explanation of the screens of the MFOS prototype. Finally, the ¢leiction discusses the

usability of components used by the MFOS prototype.

5.1 MFOS Platform

This section explains the different components used to genergiatfoem for
deploying the MFOS prototype. The MFOS prototype was developed tiengisual
Studio 2008 IDE. The C# development language was used to write the pettatgde.
The target platform of the developed prototype is Pocket PC ruliviingows Mobile 6
Professional or higher. However, with small changes in the code ME@%®e used in
Pocket PC 5 as well as Pocket PC 2003 as MFOS does not use any special \iliahe
are not available in Pocket PC 5 or Pocket PC 2003.

For development and testing purposes, the Pocket PC 6 Professioratbe miait
comes with the Windows Mobile 6 Professional SDK [28] was usigdiré-5.1 shows
the screenshot of the Pocket PC 6 Professional emulator which canriected through
the Device Emulator Manager shown in Figure. 5.2 (the latter beingp#re Visual
Studio 2008). The Device Emulator Manager can be used to connecth® RBticket PC
and Smartphone emulators whose SDKs are installed on the complugeDéeVice

Emulator Manager can also be used for different variants ofatine $Vindows Mobile
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OS, as seen in Figure 5.2, which depicts five different Windows Bl@liProfessional
emulators with different hardware capabilities.

g] Windows Mobile & Professional o || = |
File: Flash Help

| Start

Thursday 12:53 AM
December 25, 2008

35638

Tap here bo sek owner information

& Mo unread messages

Mo basks
Mo upcaming appoinkrents
arch

Device unlocked

Figure 5.1 Pocket PC 6 Professional emulator
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L s
'?IE‘ Dewice Ermulator BManager j'F,'I IEIEE
File “Actions Help

e 1194 Windows Mobile 5,0 Smartphone B2 O Refresh |

= Windows Mobile & Professional SDE
Windows Mobile & Classic Emulator
f----é'u‘-.-'indnws Mabile & Professional Emulator
Windows Mobile & Professional Square Ernulat
Windows Mobile & Professional Sguare QWiEA
Windows Mobile & Professional Square W&A Erl
. Windows Mobile & Professional ¥Ga Emulator |
= Windows Mobile & Standard S0OK
- Windows Mobile & Standard Emulator .
Windows Mobile & Skandard Landscape QWaA
‘. Windows Mabile & Standard OWGEA Emulator -

e 111 3

»

m

Figure 5.2 Device Emulator Manager

The emulator that can be seen in Figure 5.1 is sufficient $tingeapplications
which do not use phone or internet connections. MFOS uses the PhoneAPI de finevi
option to call the store directly from the application, as welh& Internet connection to
call the map web service from the application. The Cellular Biogylshown in Figure
5.3, facilitates a fake radio interface layer for Windows Mo6ilerofessional Emulator.
The Windows Mobile Device Center, shown in Figure 5.4, brings in tteeatainection
to Windows Mobile 6 Professional Emulator. The Cellular Emulatowukites a Radio
Interface Layer to test applications that use Phone API for gingviSMS capabilities
and calling a number [29]. Similarly the Windows Mobile Devicent€e simulates the
data connection in the emulator by using the computer internet ctimmedo test

applications that use internet to access web services [30].



& Cellular Emulator (=@ =]
Call Manager |etwork | M5 | Injection | Configuration | 4T leg | About |
— Bckive Calls
10 | Mumber | Skatus | Direction |
Drop Call |
—Call ko device
Phione Mumber: Diial |

—Preset Mumber

7

Zall Behavior | Phone Murmber |
Busy F2T2024
Reject Fa72020
Hang Up After Connect F2rz0z21
Mo Answer Fara0zz
DE: COM3 | Metwark: 26 | BPRS: Disconnected

Figure 5.3 Cellular Emulator

@) Windows Mobile Device Center
@ Home * Quick Connect

Windows

J Connected

Figure 5.4 Windows Mobile Device Center
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5.2 MFOS Prototype

This section describes the MFOS prototype functionality with thk tof
screenshots and brief explanations. Figure 5.5 presents the Welcaer of the MFOS
prototype where it loads resources such as the connection to the NHt@ifase and

checks internet connection.

Figure 5.5 Welcome screen of MFOS prototype
On the welcome screen if one taps on the Previous Orders buttors M#HO
show one all one’s previous order details starting with the moshterder at the top,

including: date and time when one placed the order, food store for whigblamsel the
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order, what did one order, what was the total price of the orderjtvdelivery or pickup

order, and how did one pay for the order.

Crder ID | Date Stare l
fos#083  1/23/09... Sams Pizza

fos#082  1/23/09... Indian Delicious
fos#0281  1/23/09.., Indian Delicious

Figure 5.6 Previous Orders Screen

If the Start button is tapped on the Welcome screen, the ord@nglarocess
begins, where first the user is directed to choose the fawd. Stigure 5.7 shows the
Choose Food Store screen where the user will see all the food at@iéable in the
system to choose from. When he or she selects any food stosgrhiéogo is displayed
to improve the look and feel of the prototype as well as for treeadbe user to visually
confirm what he or she selected. For example, as shown in Fglrevhen the user

tapped on the Indian Delicious food store, this store’s logo is displayed.
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vy | Choose Food Store

Surnrmy Pizza
Sams Pizza
Healthy Burgers
Sushi Lovers
Tasty Chinease

Ttalian Criginal

Figure 5.7 Choose Food Store screen
Figure 5.8 shows the Choose Order Method screen where the useragitidokto
choose the order method, either pickup or delivery. According to this geéection, the
next options will be shown, e.g. if the user chooses pickup he or #hieevasked to
choose the store location from where he or she wants to pick oplinés order, whereas
the user will not receive this screen if he or she chooses geliiee user will also be
directed to choose the city and state on the same screegitylamd state information

narrows the store locations according to the user’s choice.
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o | Delivery /Carryout?

I would like to order for

{1 Delivery

() Carryout

City and State

Cacrarnanto, California
San Fransisco, California
San Jose, California
San Diago, California
Los Angeles, California

Figure 5.8 Choose Order Method as well as City and State
If the user chooses the Carryout option, he or she will be asked to ¢chestere
location from where he or she wants to pickup the order. All avaitabte locations in
the city and state selected for the selected food store wslhden in the list view. If the
user wants to call the store for more information such as lstanes or food preparation
time, or if the user wants to see the location of the store omaipe he or she can click
on the Call or Show Map buttons, respectively. The Choose Storeidrocatreen is

shown in Figure 5.9.
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EuEIlS 5 "u"IrI;III"IIEI St # D Rer‘u:n N‘u’ 895
245 M Arlington Ave Reno MY 295071
1350 Stardust S5t Reno MY 39503
1675 Robb Drive Reno WY 89523
1185 California &ve Reno MY 29509
440 Keystone Ave Reno MY 29503
432 M virginia St Reno MY 89501
5143 Mae Anne Ave Reno WY 895273
1290 E Plurnb Lo # 1 Reno MY 2950
1507 S Wirginia 5t Reno My 89502

Show Map

Figure 5.9 Choose Store Location screen
If the user wants to call the store from the Choose Storeibacstreen for over
the phone further queries, the application will look up for the phone nurhitiee store
from database and by using the Phone API application it will matadl &0 the store.
After the call finishes the user will automatically get baxckhe page where he or she left
so he or she will not loose any of his or her work. Figure 5.10 shwavesalling screen

from the Phone API.
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Connected:
{775) 234-5679

Speaker On Mute Hold

M rﬁ
Note Contacts £, End

Figure 5.10 Calling Store Location using Phone API
The user can also see the map of the store by using the Showutan on the
Choose Store Location screen. As the application is already atedn® the internet, it
will get the map using the Google map web service, windltates the store location on
the map with a red pin. The user can also zoom-in and zoom-out to get adeettefr the

store location. Figure 5.11 shows one of the store locations on the map.
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Figure 5.11 Map of the Store Location

After selecting the store location for pickup from the ChooseeStorcation
screen or directly after choosing the Delivery option, the food maéhbevshown to let
the user select his or her favorite food for order. In the Food Mderaen the user will
see all the food items that the food store offers. Next to the oathe item the user will
also see the price of the food item. To add a food item to thettoamiser will just click
on the food item and then taps on the Add to Cart button. A confirmagssage that
“the item is added to the cart” will also be shown. From tineesscreen the user can go
to the cart for checkout or he or she can check food store spé&agalse 5.12 shows

some of the food items in the food menu screen of the Indian food store.



Food Ttemn Price
Chicken Pakora +2.55
Chicken Tandoori £0.55
Garlic Mashroor $0.55
Garlic Man $2.55
Karahi Ghost $11.95
<ing Prawn Masala $10.95
Lamnbr Tikka +10.55
Lertil Soup $3.55
Malai kiofta $3.05

Calal. oy A= o

s

Specials View Cart

Add to Cart

Figure 5.12 Food Menu screen of one of the food stores
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Figure 5.13 shows the screenshot of the special offers offertdtedgod store.

The user can check these offers by tapping the Specials butttie Food Menu screen.

Specials are generally combo pack savings to attract thenoeist. Like the Food Menu

screen, the user can see the price of the specials and also ainghéo the cart by

tapping on the Add to Cart button. For going to the cart for checkout #nedass not

have to go to the Food Menu screen again, he or she can direalyhgodart by tapping

the View Cart button.
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& | Special Offers g l
Special Food Itern Ptice

YWeg, Meal for Cne 12,95

YWeg, Meal for Two 19,95

Mon-eg Meal for One $14.05
Mon-weg Meal for Two $22.05

View Cart

Add to Cart

Figure 5.13 Special Offers screen

When the user finished adding food items as well as specidle tatt he or she
can go to the checkout by tapping the View Cart button. Here thevilssee his or her
selected order and their individual prices as well as the ctireularice. The user can
also remove food items by tapping on the Remove Item button. Afteviag the item
and passing the confirmation message, the user can see the ancalifieThe user can
also go back and add food items by tapping on the Back button. Onceethe sare
about the food items in his or her order and wants to proceed for chéekoushe can

click on the Checkout button. Figure 5.14 shows the screenshot of the example cart.
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Food Item Price l
Chicken Biryari $11.95

Chicken Tikka $2.95

Garlic Man $2.59

Lamnb Tikka $10.55
Yegitable Biryani $2.95

Total %$42.95

Remove

Checkout

Figure 5.14 Cart showing user selected food items and price
The checkout process has two steps, in the first step the Uiske asked to fill
his or her personal information viz. name, phone number, and address.pirotieiss the
user can use previously saved information as generally the mobite deyersonal and
personal information does not generally change. This will ease théraisetyping the
same information every time he or she places the order. df lsbe wants to change
some information such as address, he or she can change it and savetiieisdme user
profile or he or she can save it as a new entry. Figure 5.15 siowsgample of this

screen.
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Hrishi-Office
Hrishi-Horme:

|Hri5hikesh kulkarri
Phone Mumber

7757844210

Address

300 Sierra Manor Crive Reno
MY 89512

[ ] Save User Info as  |Hrishi-Office

Figure 5.15 Screenshot of the User Information screen of the checkout part

After entering the user information, now the user has to choospathmaent
method as the second part of the checkout process. In the payment type, thethsee has
options. He or she can pay by credit card, debit card, or cdkk &me of delivery or
pickup. If the user chooses credit card or debit card as the payperita or she has to
enter the credit card number, expiry date, as well as the tyecode. We want to secure
the credit or debit card information of the user and ensure it isisotsed, so the user is
always prompted to enter his or her credit/debit card info. Figuté shows the

screenshot of the Payment Type screen.
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Payment Type
Credit Card

AT LT TRIUTTIEST

| 12345234567849283
Expiry Monthear
04 ~||2012 ]

Security Murmber

Figure 5.16 Screenshot of the Payment Type screen
After entering the order and the user information, the ugkfially be asked to
confirm the name, the address, and the food items at the Orderntaiidn screen.
Once the user confirmed the order, he or she will be charged ar her card if he or
she chooses the credit or debit card option for payment. If the usgs weachange
anything here he or she can navigate back to the screea ie@r she wants to change
something or else he or she can tap on the Confirm button to plameléreFigure 5.17

shows the screenshot of the Order Confirmation screen.
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Food Ttem Price l
Chicken Biryari $11.95

Chicken Tikka 42,95

Garlic Man $2.55

Larnb Tikka 410,55
Vegitable Biryani $3.05

Total 4$42.05

Mamme Hrishikesh Eulkarmi

Address 200 Sierra Manor Drive Reno
MW 89512

Confirm

Figure 5.17 Screenshot of the Order Confirmation screen
After the order is placed the user will be directed to thedé® Confirmation”
screen showing that the order has been placed with the date araf theeorder and the
order number for reference. If the data connection is not avaitaelerder will be saved
on the pocket PC and once the internet connection has been detectadethailbibe
placed. At the end the user has the option to place another ordef tlamdiser selects
Yes, the application will begin from the Welcome screen. Figut8 shows the Order

Confirmation screen.
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Thanks for your
order!

Order Details: Your Order 1D
fos#082 worth $42.95 has
been placed on 1/23/09
10:02:13 AM

Would you like to
place another order?

Figure 5.18 Order Confirmation screen

5.3 Usability Components of the MFOS Prototype

The major HCI techniques explained in Section 2.2.2 to overcomenthations
of the mobile device applications are implemented in the MFO®tgp®. Some of the
techniques used are as follows [16]:

» Using too many menus or long hierarchical menus in mobile applsatan be
frustrating to the user. The MFOS prototype has only at mosedtissl buttons
on any screen without any hierarchical menu structure, whit¢tn&p the user to

place his or her order faster (with fewer clicks).
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» As small screens prevent the user from smoothly reading darges of text, the
MFQOS prototype has only few user selection criteria on areescwith just the
required minimum yet sufficient text on each single screen.

» Having a long page on one screen with scrollbars is inconvenierdglibtenusers
as they have to scroll every time they want to see or chhegeformation. The
MFOS prototype has very few scrollbars throughout the applicagohinstead
opted for multiple screens when required.

» A mobile application should close network connections and database consect
immediately after their use to reduce the battery consumptioneisas the
connection charges. The MFOS prototype closes the network connectiatl as
as the database connection right after its use.

» Typing on mobile devices is not as easy as on a desktop computdre so t
application should store user preferences and profiles whereaar. iThe MFOS
prototype gives the option to store the user’s personal information. rAsbile
device is usually personal, this information should mostly be samé)e user
can use it without having to re-type it.

» Mobile users expect very quick and clear responses to avoid canfudie
MFOS prototype gives response and feedback to every major actioast e.g.
when the user adds a food item to the cart it displays the restatgbe food
item has been added.

The MFOS prototype provides clear error messages so the illdarow what is
missing. It also forces the user to enter all the mandatasynmation and does not allow

the user to navigate to the next screen until he or she has entered it. Table 5 dost®ws
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of the confirmation and error messages displayed by the MFOS ym®tand their

descriptions.

Table 5.1 List of confirmation and error messages of the MFOS prototype

Error/Confirmation Window

Details

ok

Food Itemn has been added
to cartl

Either in the Food Menu screen or in the Specials
screen whenever the user adds a food item to the c

or she gets this confirmation message for it.

art he

¥

Food Itemn has been
rernoved from cart!

Whenever the user removes a food menu item from
cart in the View Cart screen he or she gets this

confirmation message.

the

Please Select the Food
Store

In the Choose Food Store screen if the user wants t
ahead without selecting the food store, MFOS displa

this error message.

0 go

1524

yS

Flease Select the Food
Item

When the user taps on the Add to Cart button witho
selecting a food item in the Food Menu or Specials,

MFOS displays this error message.

Flease Enter Marmne, Phone
Murnber and Address

If the user does not select the already saved user info

and also doesn't type in the user info, this message

be shown.

will

Cart is Ernpty!

If the cart is empty and the user wants to go to the
Checkout section, this error will be displayed

suggesting to add food items to the cart.
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Table 5.1 List of confirmation and error messages of the MFOS prototypinjaed]

Error/Confirmation Window Details
s If the user selects Payment Type as credit or debit gard
i
IF'rL?:SSE Eriter All Crecit Card and tries to go ahead without entering the card info,|this

message will be shown.

Currently not all cities are supported by this

Sorry! Currently this city is

application; this message will be displayed if
niot supported

unsupported cities are selected.

If the user forgot to select the Order Method and trigs to

Select Order Methad go ahead without specifying it, this message will be

displayed.

5.4 Connectivity Aspects

As discussed in Section 2.1.2, with the latest connection technologleas36
and GPRS, the mobile Internet is becoming faster and cheapgda&yeHowever the
mobile Internet is still very costly and slower than home broadbandections. Thus,
mobile application developers need to keep this in mind and develop theiargoin a
way that would require less Internet connection.

Considering costs for data connection on mobile, MFOS uses Internethenly
it is required and closes the connection quickly after its use. }MEL@s the Internet to:
1) get the map for store location using the Google Maps web se?yiapdate the food
store information for uploading food menus, and 3) send the user’s orderstorfeAs
shown in Figure 4.12, MFOS uses two databases, one at the mobiEnathdr at the

web server. The mobile database contains the food menu for food smreben the
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user starts the application, the local database of MFOS swyitlksthe web server

database and only updates those food menus which are changed.
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6 COMPARISONWITH SIMILAR WORK

As mobile phones and the mobile technology are becoming more advarted a
popular, many mobile food ordering products are being launched to #tganistomers.
This chapter summarizes the differences between some of tloesertlering products in
the market and MFOS. The MFOS project developed for this thesssentially a
prototype developed in the academic environment and the commerdatigare much
more steady or powerful. Thus, the brief comparison on the bastatofdés offered by
different products presented in this chapter is for information purpoggsand should
not be taken as an indicator of the products’ strengths. For morsemetails, the
reader is asked to visit the references provided for the products mentioned in thes. chapt
The following are some of the products that | surveyed to relate to MFOS:
CityMint
Food To Go
GetQuik

GoCelly

vV V VvV VvV V

GoMobo

CityMint [5] is a food ordering product for iPhone devices to ordedffrom
local food stores in New York City. CityMint lets one browse riienus of local places
and add different food items into a single order. The user lvaose either delivery or
pickup depending upon store offerings; the application also has an optiorirg pgit
from one’s phone. After placing the order it will send a user noafion via e-mail with

one’s estimated delivery time, and details of the order [22]. $1&B0 is designed to
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offer these features. Additionally, MFOS allows users tectdiood items from store
specials, shows the store location on the map, facilitates ctigngtore from within the
application, and as MFOS aims to work with fast food and restawtaihs this
application could in the future incorporate many cities. MFOS afgerslwith CityMint
in terms of technology, as CityMint works on iPhones whereas MWQ@®&s on the
Windows Mobile Pocket PC platform.

Food To Go [6] is a PDA application where the user can entejuttuatity of the
food items from the food store menu. The user also has the optioaanigplspecial
cooking instructions. Then the user just have to give his or her namessdghone
number, and estimated pickup time. Although MFOS works on the same teghnolog
(Pocket PC), it has some differences in functionality. Spebtiifidhe current version of
MFOS does not take special cooking instructions and does not allowethi® gelect the
estimated pickup time. However, MFOS is designed to offer some usgleéul features
such as delivery option, store location map, and calling the store.

GetQuik [7] is a web as well as a mobile-based applicatiomgusie GetQuik
mobile application one can select the food store, store location, cfammsetems or
choose from favorites, and confirm the order. GetQuik also works lomé2. MFOS
offers similar features except the option of selecting foodsitéam favorites. MFOS
also does not have iPhone and WAP-based phone compatibility.

GoCelly [8] is an SMS-based food ordering application for pickup.uBee first
needs to configure different orders on their website and save thena wickname. For
example, the user chooses the food store, then chooses the food iteomsjzessthe

order and saves it with a nickname such as MyOrderl. Next, whetheveser wants to
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place this order he or she can SMS the nickname to GoCeliges@umber. But this is
restricted in terms of changing orders on the fly and alsoresjthe user to remember
all the nicknames corresponding to their orders. MFOS displayfotite menu every
time one wants to order so one does not have to remember all the reskf@anthe
orders. Also, one can try new food items without the necessity tohadd through the
web. In addition, MFOS provides a rich user interface and other options far users

GoMobo [9] is also an SMS-based food ordering application for pickup, similar to
GoCelly. GoMobo also lets one select one’s favorites from the iteel@nd while
ordering the user has to SMS the favorite item to GoMobo servicberu@oMobo also
offers a “time of delivery” option in the SMS. As MFOS uses pplieation interface for
menu, the user does not have to remember the syntax of the SMtaorite’s code.
Also MFOS provides a map with the store location of the food stordijt card payment
option, and some other features.

The tools mentioned above are powerful commercial applications. grogide
some features that MFOS does not provide and are currently opevatitige market.
However, none of the above applications includes currently a stotefocaap, or the
option of calling the store from within the application (which MF®@§Iudes in its
design). Table 6.1 contains a chart comparing briefly MFOS withséweral other
products mentioned in this chapter. The criteria selected for cmopaare the
following:

» Lets one choose the delivery or pickup option (A)
» Works in different cities (B)

» Shows and Calls the food store’s phone number (C)
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» Shows the map of the store location (D)

» Shows the food menu (E)

> Lets one enter special instructions for order (F)
> Lets one select pickup time (G)

» Lets one store favorite food items (H)

» Lets one store user information (1)

» Provides option for credit card payment (J)

> Lets one check the already placed orders (K)

Table 6.1 Comparison with related tools

A | B | C| D|E F| G| H I J K

MFOS \/ \/ \/ \/

CityMint ‘/ \/ ‘/

Food To Go

NN NS

GetQuick

v
GoCelly \/ \/
GoMobo \/ \/ \/

As previously mentioned in this chapter, the comparison shown in Table 6.1
should not be taken as an indicator of the products’ strengthsnifusied here to help
place MFOS in the context of food ordering application for mobile deviséile MFOS
is a project developed in academia, the other applications are coiam@oducts
developed professionally and currently available to their users.eHirey are more

powerful and fully operational. Furthermore Table 6.1 includes only afspset of
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criteria, which was not meant to be comprehensive but rather oplydegitify some of

useful features for food ordering applications for mobile devices.
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FUTURE WORK

As discussed in Chapter 5 and Chapter 6, it can be observedRR& prototype

offers several very useful features but still it can be awgd in many directions such as

functionality, usability, and so forth. This chapter discusses soniesé potential areas

where further work can be done to improve the MFOS application.

As we have shown in Table 6.1, the MFOS prototype offers afsedluable

functions but still several useful functions which are offered Wheroproducts are

missing in the MFOS prototype. Following are some of the feattegquired to be added

in the MFOS prototype to make it a more complete and better application.

>

Includes the ability of saving favorite items so that the aaerskip some steps of
placing an order and save time.

The user should be able to give special instructions for his or her order.

The user should be able to select a custom pickup time accaodimg or her
preference.

The user should be able to repeat the order from his or her last orders.

The Menu should be more detailed in terms of images and descriptiohghat
the user will know better about the food items he or she can choose from.
The user should be able to add multiple items into the cart at a time.

Provide a map with driving directions to the store.

Provide improved security in credit card transactions.
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For increasing the customer base:

» Currently MFOS only works on Pocket PC with Windows Mobile 6 Prajessi
To reach a wider audience it is necessary to make sur®f@s can work on
other platforms also. As development language | used C# so witiveBldew
modifications this application could work on other Windows Mobile OS.

» For other handheld devices such as iPhone and Blackberry this applicadiom
be re-written in programming languages compatible with their OS.

» Another idea for reaching more customers would be for users who dwanet
internet connections on their devices, they should be able to send Sd4&ge=
for ordering.

As discussed in Section 5.3, MFOS has been developed consideringliigyus
of mobile application as well as considering human-computer attenachallenges of
mobile devices. | am planning to test this product with real ws®tsaccording to their
experiences | would like to further improve MFOS’ usability.

MFOS is still a prototype, and to become a more complete arydojpdirational
product it has to be tested thoroughly, particularly on real devares rfot only on an
emulator). MFOS also has to be tested on an increased network traffic.

Finally, I also intend to work on launching MFOS as a comrakmioduct.
Marketing this product to end users, investors, as well as fooesss going to be a key

challenge in MFOS’ commercialization.
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8 CONCLUSIONS

The goal of this thesis was to explore the human computer interattallenges
in designing commercial applications for mobile devices throughdéwelopment of
MFOS. MFOS was designed and developed to provide Pocket PC useassivigle tool
with which they could order their favorite food from different cuisimgthout having to
wait in the queue and, importantly, be able to order food from anywh&hile
developing the interface of MFOS, researching human computerciterahallenges as
well as designing a system which can deal with them and provide useful features to
the user were significant objectives of this thesis.

MFOS aims to offer some “cool” and handy features to the usdrish other
products in the market do not provide in the same way as MFOS. The location of the food
store on the map is one of the very useful features of MFOShwlses the latest
functions of the Pocket PC. Similarly, the ability to ¢ak food store, view the menu,
pay the order with a credit card, save user information, and prewiously placed
orders are also several other valuable features of the system.

In summary, the main contributions of this thesis are as follows:

» Exploration of current technologies for developing software applications
mobile devices.

» Exploration of the challenges of developing commercial applicationmairile
devices.

> Development of a well-structured UML-based software model lier MFOS

application considering HCI challenges in mobile applications.
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» User interface design and implementation of the MFOS protatyjpg the latest

development technology (Visual Studio 2008).

» ldentification of several directions of future work intended to exphedeatures,
capabilities, and scope of MFOS.

MFQOS still has to evolve in terms of features and reliabityapter 7 explains in
detail the features and scope that need to be improved to make MFO& @omplete
and better application. MFOS still needs to be tested thoroughlyefability and
robustness of the application on different actual devices before posaiiniching it

commercially.
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