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ABSTRACT

The Online Shopping is a web based application intended for online netdilkee main
objective of this application is to make it interactive and itee# use. It would make
searching, viewing and selection of a product easier. It contasoplasticated search
engine for user's to search for products specific to their needs. The seanehpeogdes
an easy and convenient way to search for products where a usevacah r a product
interactively and the search engine would refine the product$allaibased on the
user’s input. The user can then view the complete specificatiortlofoeaduct. They can
also view the product reviews and also write their own reviews. apipdication also
provides a drag and drop feature so that a user can add a prothecshmpping cart by
dragging the item in to the shopping cart. The main emphasis lip®wding a user-
friendly search engine for effectively showing the desiredlt®snd its drag and drop

behavior.
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1. Introduction

1.1 Goal

Shopping has long been considered a recreational activity by miaogpiSg online is
no exception. The goal of this application is to develop a web latszthce for online
retailers. The system would be easy to use and hence makhboih@ng experience
pleasant for the users. The goal of this application is

To develop an easy to use web based interface where users cem feea
products, view a complete description of the products and order the products.
A search engine that provides an easy and convenient way to kegrobducts
specific to their needs. The search engine would list a sebdfigis based on the
search term and the user can further filter the list based on various magamet
An AJAX enabled website with the latest AJAX controls givattractive and
interactive look to the web pages and prevents the annoying post backs.
Drag and Drop feature which would allow the users to add a prazloctrémove
a product from the shopping cart by dragging the product in to the sigopguit
or out of the shopping cart.

A user can view the complete specification of the product alongy watious
images and also view the customer reviews of the product. Timeglsa write
their own reviews.

1.2 Need of the application

There are large numbers of commercial Online Shopping websiesgflarge number
of products tailored to meet the shopping interests of large nurhicestmmers. These
online marketplaces have thousands of products listed under various categories.

Problem:

The basic problems with the existing systems are the non-itieraavironment
they provide to the users.

The use of traditional user interfaces which make continuous poss backe

server; each post back makes a call to the server, gets the sspmhshen
refreshes the entire web form to display the result. This soeadds an extra
trade off causing a delay in displaying the results

A search engine that would display the results without allowigg users to
further filter the results based on various parameters.

Use of traditional and non user friendly interfaces that are hard to use



Solution:

The motive of this Online Shopping Web Application is to allow the tselay
with the search tool and create different combinatorial seartehi@n to perform
exhaustive search.

Making the application AJAX enabled gets rid of these unnecessaysdetting
the user to perform exhaustive search. The users of this applicaticeasily feel
the difference between the Ajax empowered user interfacesaditianal user
interfaces.

Provide Interactive interface through which a user can interact witmefitfareas
of application easily.

A search engine that provides an easy and convenient way ¢h $eaproducts
specific to their needs. The search engine would list a sebdfigis based on the
search term and the user can further filter the list based on various magamet
Provide Drag and Drop feature thereby allowing the user to add psottuct
remove products from the shopping cart by dragging the products in to of out
the shopping cart.

1.3 Scope

The current system can be extended to allow the users to aceatents and
save products in to wish list.

The users could subscribe for price alerts which would enable thezndive
messages when price for products fall below a patrticular level.

The current system is confined only to the shopping cart procesan be
extended to have a easy to use check out process.

Users can have multiple shipping and billing information saved. During
checkout they can use the drag and drop feature to select shippingliagd bil
information.

1.4 Platform Specifications — Deployment
1.4.1 Hardware Specification

Processor P IV

RAM 250 MB

Minimum Space Required 100 MB

Display 16 bit color



1.4.2 Software Specification
Operating Environment Win 2000/XP
Platform .Net Framework & IIS Visual Studio 2008

Database SQL Server 2005

2. System Requirement Analysis

2.1 Information Gathering

As the goal of the application is ease of use and to provide aragtive
interface, extensive research has been done to gain an insighthetneeds and
behaviors of various users. The working of the application is made conveanig easy
to use for the end user. Dr Andresen, Associate Professor, CIS proegidar feedback
on the project.

Users can be classified into two types based on their knowledipe giroducts
that suit their needs. They can be classified as users who Ww the product that
would satisfy their needs and users who have to figure out the ptbdugtould satisfy
their needs. Users who know about the product should be able to find the masilyct
with the click of a button. Such users can search for the produgsiby the product
name as the search term. Users who have to figure out the prodwebtich satisfy their
needs could use a search term to find a list of products andhbeld e able to filter
the results based on various parameters like product type, mamefagrice range,
platform supported etc.

The users should be able to view the complete specification of dldeigirand
various images at different Zoom levels. The user should be abéadotme customer
reviews for the product and the ratings provided. They should be abl#edahveir own
reviews. They should be able to print out the specifications fop@upt or email the
product page to a friends etc.

To increase the ease of use the user should be able to add a prothect to
shopping cart by dragging a product and dropping it in the shoppihgAcaser should
able to edit the contents of a shopping cart. They should be able to tiEdgteantities
of the products added to the cart and remove the products fromrth&€hmuser should
be able to remove the product from the shopping cart by dragging the pesdlct
dropping it outside the cart.

The application can be made interactive by pop up messages whetuet fras
been dropped in to the shopping cart or out of the shopping cart. Theandes notified



if the cursor enters a drop area and the object that could be droppedustls are
impatient making it important to load pages soon.

Other than this, | did a lot of research on various other methods ofniguitds
application which and was able to incorporate a few stronger features iaopiieEation.

The tools and controls used in the application are recommended ASEdNE®Is and
AJAX Toolkit controls which improves the navigation and usability and interactivity.

2.2 System Feasibility
The system feasibility can be divided into the following sections:
2.2.1 Economic Feasibility
The project is economically feasible as the only cost involvetiaidng a
computer with the minimum requirements mentioned earlier. For #rs8 ts access the
application, the only cost involved will be in getting access to the Internet.
2.2.2 Technical Feasibility
To deploy the application, the only technical aspects needed are mentioned below:
Operating Environment Win 2000/XP
Platform .Net Framework & IIS
Database SQL Server 2005
For Users:
Internet Browser
Internet Connection
2.2.3 Behavioral Feasibility
The application requires no special technical guidance and allatws @ivailable

in the application are self explanatory. The users are well guided withngamnd failure
messages for all the actions taken.



3. System Analysis

After carefully analyzing the requirements and functionality tref web
application, | had two important diagrams by the end of the angdgaise. They are the
ER diagram and data flow diagram which were the basis for finditgentities and
relationships between them, the flow of information.

3.1 ER Diagram
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Figure 3.1 Entity Relation Ship Diagram



3.2 Data Flow Diagram

CONTEXT LEVEL DIAGRAM

Online
Shopping

Figure 3.2: A Context Level Diagram
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3.3 Use Case Diagram
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Figure 3.6: Use Case Diagram
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3.4 Class Diagram

Product Type

Product Type 1D : String
Name : String

Get Products() : Product[]

? 1 Prod Type

ShoppingCart
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Name : String
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Get OS() : Operating System ”
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Cart Ttem

Specification
productName: String
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Model : String
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Version : String

Operating System Supported : String
Features : String

System Requirements : String

ComputeTotal():double
Edit Quantity():void

CLASS DIAGRAM

Figure 3.7: Class Diagram

4. Design
4.1 Design Goals

The design of the web application involves the design of the famsfing the
products, search for products, display the complete specificatiaghefgroduct,
and design a shopping cart that is easy to use.

Design of an interactive application that enables the usertéo file products
based on different parameters.

Design of an application that has features like drag and drop etc.

Design of application that decreases data transfers betweeslighe and the
server.
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4.2Architectural Design

4.2.1Architectural Context Diagram

User Interface
A A

Search, Filter View Images,

Products ' Specifications,
| Reviews

| Add to Cart, |
Edit Cart,
| Write review |

Y

Online Shopping

ARCHITECTURAL CONTEXT DIAGRAM

Figure 4.1 Architectural Context Diagram

4.2.2 Description of Architectural Design

In this context diagram, the information provided to and received fiwenm
‘Online Shopping’ is identified. The arrows represent the infowwnatieceived or
generated by the application. The closed boxes represent thessetrcés and sinks of

information.
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In the system, we can observe that the user interactsheithpplication through
a graphical user interface. The inputs to the system aredheelSand Filter criteria
provided by the user and a new review written by the user. Alsoutpet is in the form
of Repeater and grid views which present the users with listaafuBts available. The
users can view complete specification, view Images and reviews by other user

4.3 Procedural/Modular Approach

Following are all the modules designed for the Online Shopping System.

4.3.1 Shop Products Module

This module starts when the user visits the home page or whenseasghes for
a product by entering a search term. This part of the apphceicludes displaying all
the products that are available or the products that match thé searncentered by the
user. The user can then filter these products based on variouseparsa like
manufacturer, product type, operating system supported or a price range. Tih@wser
through the products and each product would be displayed with an imadge feadures
like operating system supported, number of user licenses and d fulsversion or an
upgrade version. A user can add a product to the cart either byrdydlyg product and
dropping it in the cart or by clicking a button. The user would be alded the shopping
cart summary.

4.3.2 Product Description Module

This module starts when a user visits the product description paggserAcan
view various images of the product of different sizes. The use eaansenlarged image
in a popup window. The user can view the complete specification of ddegirlike its
features, operating system supported, system requirements eter dansalso view the
manufacturer information and also information about rebates, exclpafiges etc. A
user can also view the reviews of the product. A user can als® avreview for the
product.

4.3.3 Shopping Cart Module

This module starts when the user views the shopping cart. All tukigis that
have been added to the shopping cart by the user are listed albrieaitprice and the
guantity. The total price of all the products added to cart is ¢esglaA user can edit the
guantity of each product or remove the product from the shopping cart. rAcaise
remove the product from the cart by clicking a button or by dnagtiie product and
dropping it outside the cart. The total price changes accordwighn a user edits the
guantity of a product or when a product is removed from the cart.
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5. Implementation

5.1 Database Design and Implementation

The design of the database was similar to the analysis phlasedafabase has been
developed using SQL Server 2005.

Reviews

" Images
OperatingSystem = ProductlD _@_Irgnag <D
% | OperatingSystemID [ Review_Title
: — ProductlD
OperatingSystem Review_Rating
ImagePath
Product_Pros
Enlarged_ImagePath
Product_Cons
Other_Comments

FK_Products_OperatingSystem E
ReviewedBy

Reviewed_Date FK_Images_Product

FK_Reviews_Products

FK_Spedifications_Products

Specifications
Cw | 7| ProductlD =i ErGasErs Prod T
|| || =& [ % productip ol roduct Type
Brand . Product_TypelD
Product_Mame 2 o | ¥ ¥p
Model FK_Products_Product_Type Product_Type Name
Product_Price
Type
Product_TypelD
MName
j 3 OperatingSystemID
Yo LicenseType Manufacturer
Operating_System_Supported
P g_2y" _-upp | ManufacturerD o o % | ManufacturerlD
System_Requirements | | FK_Products_Manufacturer Manufacturer_Mame
MNumber_Users -
Features Manufacturer_Website

Support_PhoneMumber

Support_Website

Figure 5.1 DatasmImplementation using SQL Server 2005

These are the main tables in the application and others are lookupeagdaiples. The
tables were derived from the ER-Diagram.
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5.2 User Interface Design and Implementation

The user interface of the application has been designed usimgskficVisual
Studio 2008. The main controls used in the design are RepeatersUpgate panels,
Ajax toolkit controls like modal popup, textbox watermark and Auto complete controls.

J Shop Products - Mozilla Firefox
Fle Edi Yiew History Bookmarks Took  Help

BEEN- C X & (|j ‘http:ﬂf\oca\hast:1%SIEestDeals/SthProductsfShopPruducts.aspx vy - |"GDDD‘9 ,i“

4 soa @ an 3 commerce () pisc [GlFou | M aman § Gooepocs & Geogle B hood Bl 1515 k ksoL | myres © orkut | Stana [ wEBMAIL ¥ vaHoO B 2ces | ] zcisezs | zcisvel @ zasiiL

Foceion | 5
Best
Deals Find your Deal..

Home Contact Us

anufacturer 0 [ANy D { Sl ]
License Type O ANy v "’_"'

3 shop Products - Mozill,. | % BestDeals (Runring) .. o @ L5 "2 lE0 45zam

Figure 5.2 Shop Products Page

The user can see the list of products that are available. Thearssearch for
products by entering the search term into the search textbox provided on the togx{This t
box is watermarked with the words “Search Terms” to let tlee kisow that this is the
place to enter the search terms. The user can filter the psdoletsing the dropdown
lists.

A user can drag and drop a product in the shopping cart. This is shdvenfigure
5.3. The cart is updated accordingly as shown in figure 5.4
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3 Shop Products - Mozilla Firefox

Eile wisw Higtory Bookmarks  Tock  Help

@ 0 Gar ([ nepusocslnost: 1565 /Bestheals/ShopProdtucts/ShopProducts. aspx &7y -] [[C-]cw0ge 2
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Find your Deal..

Home Contact Us

ANY > ) ANY "], Lo >
Ay « 1 [ExacTiy | [any b -

Dane

Fle Edt Wew Hgtory Bookmarks Took Help

@ 0 Gar ([ nepusocslnost: 1965 BestDeals/ShopProducts/ShopProducts. aspx & 75 -] [[C-]sw0ge 2

Figure 5.4 figure showing that Cart has been Updated

16



A user can view the complete description of the product by cliakimthe product link.
This is shown in figure 5.5. The user can move the cursor on to theismgés to view
the same image in the enlarged position. The user can click onl#éngesl picture to see
a still bigger image in a pop up window as shown Figure 5.6

Figure 5.5 Product Description Page

) Untitled Page - Mozilla Firefox =X
Fle Edt Wiew Hstory Bookmarks Tools Help

6 o+ @ 0 G ()] epiiecalhost:1965/BestDeals/ProdbesciProdDesc. asp?ProductiD=1 &1 - | [E]swae Fa

@ eoa @ an 7 commerce () pisc [GlFeu Meman 8 Goocbocs & Google B hood [ 1515 Kk ksoL | Myres O orkuT | Stana [ WEBMAIL WP vAHOO B zcES | ] zcisszs | ) zcrsvel @ zaisTrl

Figure 5.6 Pop up window showing an enlarged Image
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A user can also write a review by clicking on the write @avtab panel as shown in
figure 5.7. Similarly a user can click on the tab panel custoewews, specifications,
manufacturer Info etc to see the respective information.

Figure 5.7 Write Review Panel

The user can click on the Go to cart button to see the Items in the cart as shown in figure
5.8. The Summary is at the bottom of the page.

Figure 5.8 Cart Details Page

18



5.3 Technical Discussions

The products can be filtered based on various parameters dikefddturer,
Product Type, Operating System supported etc. Initially it dedded to have the
various list items predefined. But with time new manufacturerspanduct types could
be added. So the values for the list of manufacturers and proges &re loaded
dynamically by retrieving from the database. Also it wasd#ztinitially to have a drop
down list for price range and the user could select a price range froantfesravailable.
But this would limit the user’s ability to filter the productssed on different price
ranges. Instead providing two text fields so that the user cantlkeateprice range would
give them more flexibility.

A product could be added to a shopping cart by dragging it and dropping icartthe
area. Items in the cart could be removed by clicking a button. Tr@amasymmetry and
ease of use products could be removed from the cart by draggimgatiuct out of the
cart.

A product can be added to the cart by dragging it and dropping it inatte
Initially it was decided that when a product is dropped in thetloartart summary label
could be updated on the client side without any call to the serveraterdthie session
variables (Shopping cart) could be updated. This would result in loss of information when
the user loses internet connection. So when a product is dropped intthecaaa web
service is called and this service updates the session varfiablee shopping cart and
the cart summary is recalculated and sent back to the clierst.vilchild improve the
reliability of the application.

6. Testing

Software testing is a process of running with intent of findimgre in software.
Software testing assures the quality of software and repsefieat review of other
phases of software like specification, design, code generation etc.

6.1 Unit Testing

Unit testing emphasizes the verification effort on the srsialmit of software
design i.e.; a software component or module. Unit testing is a dynemgihod for
verification, where program is actually compiled and executed.testing is performed
in parallel with the coding phase. Unit testing tests units or reedabt the whole
software.

| have tested each view/module of the application individually. As théutas

were built up testing was carried out simultaneously, trackingach and every kind of
input and checking the corresponding output until module is working correctly.
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The functionality of the modules was also tested as separate adss of the
three modules was tested as separate units. In each module faih¢tienalities were
tested in isolation.

In the Shop Products Module when a product has been added to carbéelmas
made sure that if the item already exists in the shopping cart then theygsantiteased
by one else a new item is created in the shopping cart. Alsddteeof the system after a
product has been dragged in to the shopping cart is same as thd thatsystem if it
was added by clicking the add to cart button. Also it has been ertbateall the images
of the products displayed in the shop products page are drag gablevartienaroduct
property so that they can be dropped in the cart area.

In the Product Description Module it has been tested that all tagesnare
displayed properly. Users can add review and the as soon as addsea review it is
updated in the view customer review tab. It has been checked totkeewhole page
refreshes or a partial page update happens when a user writes a review.

In the Cart Details it has been tested that when a useraditantity or removes
a product from the cart, the total price is updated accordindhaslbbeen checked to see
if the whole page refreshes or a partial page update happens when a udee edits t

Visual Studio 2008 has in built support for testing the application. The unit testing
can be done using visual studio 2008 without the need of any externalaappl
Various methods have been created for the purpose of unit testingcaBes are
automatically generated for these methods. The tests run undASEW&IET context
which means settings from Web.config file are automaticatliygul up once the test case
starts running.

Methods were written to retrieve all the manufacturers frben database,
strings that match a certain search term, products that roattdin filter criteria, all
images that belong to a particular product etc. Unit tesescasgere automatically
generated for these methods and it can be seen in figure 6.1 that the tests leave pass

6.2 Integration Testing

In integration testing a system consisting of different moduletessed for
problems arising from component interaction. Integration testing shmuldeveloped
from the system specification. Firstly, a minimum configuratiarsttbe integrated and
tested.

In my project | have done integration testing in a bottom up fashiomitéis
project | have started construction and testing with atomic madaies unit testing the
modules are integrated one by one and then tested the systerablems arising from
component interaction.

20



Figure 6.1 Unit Testing in Visual Studio 2008

6.3 Validation Testing

It provides final assurances that software meets all fun¢tibehavioral & performance
requirement. Black box testing techniques are used.

There are three main components
- Validation test criteria (no. in place of no. & char in place of char)
- Configuration review (to ensure the completeness of s/w configuration.)
- Alpha & Beta testing-Alpha testing is done at developer’s isiteat home & Beta
testing once it is deployed. Since | have not deployed my applicatimuld not do the
Beta testing.
Test Cases- | have used a number of test cases for testingothect. There were
different cases for which different inputs were used to chduktiver desired output is
produced or not.

1. Addition of a new product to the cart should create a new row ishbpping

cart.

2. Addition of an existing product to the cart has to update the quantitiieof
product.
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3. Any changes to items in the cart have to update the summary correctly.

4. Because same page is inserting data into more than one talble datbbase
atomicity of the transaction is tested.

5. The state of the system after a product has been dragged indartishould be
same as the state of the system if the same product is adithedcart by clicking
a button.

6.4 White Box Testing

In white box testing knowing the internal working of the productstesn be
conducted to ensure that internal operations are performed acctwrdipgcification and
all internal components have been adequately exercised. In whitedbioxylogical path
through the software are tested by providing test cases tkatisex specific sets of
conditions and loops.

Using white-box testing software developer can derive test case that

» Guarantee that all independent paths within a module have been exercised atdeast onc
* Exercise all logical decisions on their true and false side.

* Exercise all loops at their boundaries and within their operational bound.

* Exercise internal data structure to ensure their validity.

At every stage of project development | have tested the lagfidhe program by
supplying the invalid inputs and generating the respective errssages. All the loops
and conditional statements are tested to the boundary conditions and validated properly.

6.5 Performance Testing

Jakarta JMeter, a tool for testing applications was used to aentlie virtual users
(clients) and test the performance of the system. It can betusest performance both
on static and dynamic resources (files, Servlets, Peptscdava Objects, Data Bases
and Queries, FTP Servers and more). It can be used to simulateydde on a server,
network or object to test its strength or to analyze overall pedioce under different
load types. It can be used to make a graphical analysis of perfmnaen test the
server/script/object behavior under heavy concurrent load.

| have done performance testing to achieve an estimate ofdakeapd sustained load the
application. This has done with few pages like the Shop Products geetddatabase
access, business logic Intensive and more Images) and the Gal$ Binple page). A
few sample Screenshots of test results are shown below. Tadéee been conducted
by running the application (server) and JMeter on same machine. Thegsuéstdo not
include factors like network bandwidth etc as the server is ruramnrntge same machine
along with JMeter.
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Figure 6.3 Summary Reports for 100 Users and 600 Loop Count for Cart Details Page
Comparison of Constant Users vs. Constant Loop-Count

In the following test, the number of users has been kept constant dmabfh€ount has
been increased.

Users Loop Count| Ramp Up period(sec) Cart Details Page
Average Response(ms
100 150 10 1060
100 300 10 1071
100 600 10 1021
100 1000 10 1033

The above data shows high response average which increases with the loop count.
Observations

Response Time increases rapidly with number of users but notwety when the users
are kept constant and only loop-count is increased. This is becath&enifmber of users
is kept constant and only the loop count is increased, the number of rdarediesd by
the server per second remains constant for every execution of thedoopand for
every increase in the loop count. Hence the response time witiatease drastically in
this case. Whereas, if the users are increased and loop coyptt c®kstant, the requests
handled by the server per second increases with increasingamsetsgence the longer
response time.
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Comparison of Response Times of the 2 WebPages

Local Testing:

Users Loop Count Ramp Up Cart Details | Shop Products
period(sec) Page(ms) page(ms)
100 150 10 1060 28177
500 150 10 8075 105388
1000 150 10 11993 135273
Observations:

Response Time of a complex webpage with database and businedsiiogans is far
more than a simple webpage.

Factors affecting Response Time:

Limited System Hardware Resources (CPU, RAM, Disks) and Configuration
JMeter Tests and Application running on the same machine.

Remote Testing:

Users Loop Count Ramp Up | Cart Details Shop Products
period(sec)| Page(ms) page(ms)
100 150 10 792 8312
500 150 10 6392 99069
1000 150 10 20457 227056

Observations:

Response Time of a complex webpage with database and businedsinctgans is far
more than a simple webpage. The Response times of remote testhgjtar than those
of local testing when the number of users is comparatively lesser.

Factors affecting Response Time:
Better Hardware Resources (CPU, RAM, Disks) and Configuratoyntte
Application as it was hosted on a web server.
JMeter had better access to hardware resources as the applisatot on the
same machine.

Using this above tabular data, | can say that the systenedguatd to handle the normal
load and the users won't lose their focus.
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7. Results & Challenges

The application can be used for any Ecommerce applicationedisisto use, since it
uses the GUI provided in the user dialog. User friendly screengravided. The

application is easy to use and interactive making online shoppiregraational

activity for users. It has been thoroughly tested and implemented.

7.1 Challenges

Compatibility with browsers like Mozilla Firefox, Internet explorer etc

Using a layered approach in developing the application which would thake
application maintainable.

Learning new technologies like using JavaScript for drag and lm¥bpvior and
Ajax toolkit controls with little guidance.

The overall idea of doing this project is to get a real temperience. Learn new
technologies.

8. Conclusions

The ‘Online Shopping’ is designed to provide a web based applicaabnvtuld make
searching, viewing and selection of a product easier. The saajtte@rovides an easy
and convenient way to search for products where a user can Searahproduct
interactively and the search engine would refine the product$ablaibased on the
user’s input. The user can then view the complete specificatiortiofoeaduct. They can
also view the product reviews and also write their own reviewsobAgax components
would make the application interactive and prevents annoying poss.bécldrag and
drop feature would make it easy to use.

8.1 Limitations

This application does not have a built in check out process. An extbekout
package has to be integrated in to this application. Also users avethe shopping
carts so that they can access later i.e. they cannot evisttdists which they can access
later. This application does not have features by which usereataprise ranges for
products and receive alerts once the price reaches the particular range.
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8.2 Scope for Future Work
The following things can be done in future.

The current system can be extended to allow the users to aoeatents and
save products in to wish list.

The users could subscribe for price alerts which would enable thesndive
messages when price for products fall below a particular level.

The current system is confined only to the shopping cart procesan be
extended to have an easy to use check out process.

Users can have multiple shipping and billing information saved. During
checkout they can use the drag and drop feature to select shippingliagd bil
information.
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