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Modern Information Technologies for Web Applications

Summary

In modern days web applications are occupying éingelst space in everyday life of
the people. Throughout the years, the active wepliGgpions have been increasing
tremendously. Due to the enhancement of the weltidwbe techniques building those web
sites are also changing rapidly. And this thesagdwith the issues regarding to the modern

technologies for the web application development.

The thesis has three main sections in it whichdeading with the modern information
technologies for the web application on behalfhad theoretical and practical views. In the
first section of the thesis it depicts the reseamodd study of the web technologies. The
second section covers the full practical view whintludes designing and implementing the
particular web application system with chosen platf. Within this designing and
implementing part it has detailed specificationglafa gathering process, database designing

and finally application programming.

And the third section includes the analytical comgman of the developed application
which is made in the previous section with anotivab application that having same
processes but built in a different technology. Cangmn process has been implemented on
the basis of technical features from both applicasystems and these features are described
in detail.

Keywords

Software development, web application, e-commercenline meeting, online schedule,
human software organization, financial resource maagement



Moderni informa éni technologie pro Webové aplikace

Souhrn

V modernich dobach ziskavaji webové aplikagjgdtSi prostor v kazdodennim Zivot
lidi. Rok za rok aktivni webové aplikace se zvy$njiohonasolh Vzhledem k posileni web
swta, techniky budovanéthto welfi se néni velmi rychle. Tato prace pojednava o otazkach

tykajicich se modernich technologii pro rozvoj vaglikace.

Prace mait hlavni ¢asti, které pojednavaji o modernich infotmi@h technologiich
pro webové aplilkace z teoretického a praktickébbl@du. V prvni¢asti prace je popsan
prizkum a studium webovych technologii. Drutést prace obsahuje Uplny prakticky pohled,
ktery zahrnuje navrh a realizaci konkrétniho systémebovych aplikaci se zvolenou
platformou. V ramci tohoto navrhovani a realizae@@drobr specifikovan proces shu dat,

databazové projektovani a na konci programovarikaqs.

Treti ¢ast prace obsahuje analytické srovnani vyvinutikage, ktera byla vytiena
v predchozicasti s jinou webovou aplikaci, ktera méa stejné esgc ale ktera je postavena v
jiné technologii. Proces srovnavani byl realizovén zaklad technickych vlastnosti obou

aplikatnich systém a tyto funkce jsou podrobBrpopsany.

Kli éova slova

vyvoj software, webova aplikace, e - commerce , oné schizka, online rozvrh ,

organizace lidského softwarefizeni finantnich zdroju
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1. Introduction

For the last decades the usage of the Internelbédms growing rapidly in worldwide.
From the middle of 90’s the websites popularity keken place effectively and now almost
each organization, company and even individuals ltheir own websites (or simply web
pages) to represent their activities, interests lastabies. Following this procedure there are
variety of technologies created by different inweatand software developers from all over

the countries.

There are many web application frameworks had lor@esnted which facilitate rapid
application development. At the early time the baseb language was established which
known as Hyper Text Markup Language (HTML). Follagithe spread utilization of the
HTML the newest technologies based on HTML haseari® the recent years. The main
advantage that the technologies give to the usetavamkes it popular is its compatibility of
cross-platform. Modern web application technolodiase several types of benefits. The first
one is that it can be performed independently femy operating system. If we take a look at
some technology frameworks such as Ruby on RayyoR, PHP or Perl, those could be
used to develop any web application by the softvaaeelopers on any platform. The next
significant point is that using modern technologitevelopers are capable to create multi-
functional web applications with multi-threadingopess handling. For instance, there are
some application online retail sales which inclwgsbmail and online auctions at the same
time. In addition, modern technologies can be digiihto particular categories according to
what kind of web system it is used to. There i®@mon technology that is comfortable for
creating Intranets which are mainly used for therimal activities in a company. And there
are technologies for creating Social Networkingvies, Online auctions and other multi-

usage web applications.



Nowadays private companies, government organizatisewve their own software
developers who are responsible to create the wplicapon and maintain it for every day’s
internal activities in the organization. And in nyanases those responsibilities face the
problem for choosing the proper technology thaoraifible for their work and this thesis
could offer the most possible technologies by erpilg and demonstrating the solutions

which made with the given particular example aggtian.



2. Objectives and Methodology

2.1. Objectives

In diploma thesis the modern technologies for dmpiely web applications are
covered with the example of a particular technoldgythe first part of objective, it contains
the information for researching and studying threpineements which will be used for the new

application system.

The second part of the objective contains the detnation of the process and the
final outcome of the application development. Rdgay to the system, the web application is
considered as the common software (such as eléctoffice or social networking service)
which could be adapted for everyday activitieshie tompany or other organizations. The
technology for developing the web system was chaseording to the author’'s own choice
of evaluating the platform tools for the web apafion. The core idea of the second objective
part is to demonstrate the advantages by hightighthe particular features of the using

technology for the web application development.

In the last and the third part of the objective teams the comparison of the known
technology tools. One of the technologies is tlafptm which has used to develop the web
application. The comparison analysis is made ims$eof web application technology having
same purposes but built on various technologiesnyyhasizing their diversities.



2.2. Methodology

The methodology of the thesis is based on reBedmelevant information resources.
Practical process will be derived from results whigill be given by the research study.
Finally, comparison of analysis of the system vaitiother similar systems made in a different
development platform will be made. Based on thehsgis of the theoretical and the practical

knowledge, final conclusions will be formulated.

The several methodology parts are defined to acksimghe thesis. In the first part
collected the necessary information about the vgdhi@ation. Also the information about the
variety web applications is collected roundly. Theher step was to define requirements of
the application in order to exactly characterize glgstem processes. Within this requirements
the definitions, the tables and the graphs are faldiled due to properly do the practical
section of the thesis. Based on specified requintésnat the previous step the workflows and

detailed structures of developing application asslen

The next part is to develop the targeting web apfibn. This process is fulfilled
based on analyzing the specifications concluddtierprevious research and study. After the
development of the system the comparison betweshatb similar systems built on different
technologies is done. The comparison part is egspteby analyzing certain kind of software
technology features which have mutually coveredbaith different technologies. Finally
formulation of the conclusions is expressly mad&wie basis on theoretical and practical

knowledge gathered in the diploma thesis.



3. Motivation

This chapter discusses about the situations ofnle development technologies in

broad way and its challenges that might be faciungeatly.

3.1. Problem Definition

In the early web development generations duringntiee90s the main issues of web
technologies were basically concentrated on howotafortably build-up the contents which
could be attached in the internal body of the webetbpment. This was called the way of
static development which is commonly familiar wiie ordinary customers and it diversifies
from the way of dynamic development with the usafjdatabase technologies, various tools
and other accessories. As for the new technolagiesrging in the present days, the worry
about issue has been shifting from content basecelaement to effectively rapid
development. It can be recognized as how simplydésgn pattern is organized and either
this is consistently flexible or not for those wimaintain the application. If we take a look at
the oldest, widely used technologies particulargva] PHP or ASP, unlike modern
technologies, their codes in the structure ardeseat throughout the bone structure of HTML

which prevents the development progress from fagten

3.2. Problem Solution

The clients who claim to use the web applicationomy want safe applications but
want to use those applications when they have caeglin a short time and it makes
customers to feel that the application they ud#ddong stable and potentially safe as well.

10



The latest open web technologies like Django, Rythod Ruby on Rails have shown
dramatic changes in terms of approaching easy-wding, time saving development. These
features make them to consider as possible sotufmndeveloping web applications which
the customers willingly accept to use. The issuéclwloccurs in the case of customers is
similar to the case of business organizations (@mp corporations and other non-
government organizations). The companies and azghons wish to protect their data from
the outside and believe that the internal day-tp{gl@cess must be equally distributed to all
its employees that they can contribute to it ashmas effectively. Due to this reason, the
organizations have vital needs to use a complesrantive system such as CMS (Content
Management System) system and other types of sipitforms. In this thesis Ruby on
Rails technology will be the main platform thaegito solve the above mentioned problems
and the main application to demonstrate will be plaeticular complete module of CMS
system.

11



4. Literature Review

This chapter discusses the main findings reveatad the reviewed articles and other
publishes. Firstly the understanding of the Webliaatoon along with particular historical
perspectives is widely presented in the top pathefchapter. The chapter continues with the

common architecture and internal designs of the aygiications.

4.1. Comprehending the Web Application

From the technical point of view, the web applicatican be defined as highly
programmable environment which utilizes web and Wwedwser technology to fulfill one or
more than one tasks through network. On the dthed Web application is something more
than just a ‘Web site’. Web Application is a clilsarver application that uses a Web browser
as its client program, and performs and interacti®evice through connecting with servers
over the Internet (or Intranet). A Web site simgblivers content from static files. A Web
application presents dynamically tailored contemsdal on request parameters, tracked user

behaviors, and security considerations.

The historical perspectives with fundamental infation can help to approach more closely

understanding the Web application.

TCP/IP

The original fruit was the ARPANET. TCP/IP Proto&ite has been evolved into its current
form starting behind the protocols of ARPANET fareo time. TCP/IP refers to two of the
most important protocols within the suite: TCP iSmission Control Protocol) and IP

(Internet Protocol)

12



Layers

TCP/IP associated protocol layers are:
1. TheNetwork Interface (Network Access) Layer
2. Thelnternet Layer
3. TheTransport Layer

4. TheApplication Layer

i

AN it I
VT
e I
1
(—— -

Figure 4.1 TCP/IP Layer message transmission process

Source http://learn-networking.com

Because of protocol taxonomy contains layers, tipestwcols are often known ageotocol
stack.
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The authors Shklar & Rozen (2003) mentioned aboatesof the common technologies in
their book:

TheNetwork Interface layer is the layer responsible for the lowest level afadtransmission
within TCP/IP, facilitating communication with thumderlying physical network.

The Internet layer provides the mechanisms for intersystem commubitsit controlling
message routing, validity checking, and messageldieaomposition/decomposition. The
protocol known as IP (which stands, oddly enough, Ihternet Protocol) operates on this
layer, as does ICMP (the Internet Control Messag#oPol). ICMP handles the transmission
of control and error messages between systems. iRiag Internet service that operates
through ICMP.

The Transport layer provides message transport services between appfis running on
remote systems. This is the layer in which TCP (ttesmission Control Protocol) operates.

TCP provides reliable, connection-oriented messagesport.

The Application layer is the highest level within the TCP/IP protocadit. It is within this
layer that most of the services we associate \ilid Internet’ operate.

There are common TCP/IP application services inotudelnet, E-mail (electronic mail),

message forums, live messaging, and file servers.

1. Telnet— It operates with the Application layer. Telneed command-line interface in
order to log in remotely to other system that wareessible over the Internet.

2. E-mail — It exchanges text information between the peaplecommunities via
TCP/IP service. The transmission of electronic maperformed through the SMTP

protocols. The reading of electronic mail is usp#tirough either POP or IMAP.

3. Message forums- Message forums are online services that alloersuso write
messages to be posted on the electronic bulletindp@nd to read similar messages
that others have posted. These messages are ugigdlyized into categories so that
people can find the kinds of messages they ararigdkr.

14



4. Live messaging- America Online Instant Messaging service mayédsponsible for
making the notion of IM-ing someone part of ourlediive vocabulary. Long before
the existence of AOL, there was a talk protocolt ttaabled users logged in to
network-connected UNIX systems to talk to each otAetalk server would run on a
UNIX machine, waiting for requests from other ta&rvers. (Since talk was a bi-
directional service, servers had to run on the nm&shat both ends of a conversation.)
A user would invoke the talk client program to coumcate with a person on another
machine somewhere else on the network, e.g. p@ugkceland.org . Today the vast
majority of Internet users communicate each otlveryeminute via well-known user
interfaced IMs such as Yahoo Messenger, Google.Tale first Internet chat
software in widespread use, Internet Relay ChaC)JRprovided both public and

private chat facilities.

5. File Servers- providing remote access to more persistent dootsnand files is a
fundamental necessity to enable sharing of reseufem years before the existence of
the Internet, files were shared using BBS ’s (etegt Bulletin Board Systems). Users
would dial in to a BBS via a modem, and once itramwted, they would able to access
to directories of files to download. Various filamsfer protocols were used to enable
this functionality over telephone dialup lines (ekgrmit, Xmodem, Zmodem). To
facilitate this functionality over the Internet,ettFile Transfer Protocol (FTP) was
created (Shklar & Rosen. 2003).

WWW (World Wide Web)

The World Wide Web was developed in the early 1990& system he proposed has
propagated itself into what can truly be called arM/ Wide Web, as people all over the

world use it for a wide variety of purposes.

To understand why the Web supplanted the othent#agies, it will be helpful to know a bit

about the mechanics of the Web and other Intenetration management technologies. All

15



of these technologies consist of (at least) twesypf software: server and client. An Internet-
connected computer that wishes to provide inforomato other Internet systems must run
server software, and a system that wishes to atlbesaformation provided by servers must
run client software (for the Web, the client softevés normally a web browser). The server
and client applications communicate over the Irgehy following a communication protocol
built on top of TCP/IP (Shklar & Rosen. 2003).

Web sites to Web application

Shklar & Rozen (2003) briefly written about what svthe steps of the web sites
turning into web applications or becoming a parthef web applications.

When the Web site is being provided by dynamic nmiation services as well as it's
supported by the connection to relational databasey it considered as the real Web
application. As for the content, the requiremerthe contents will not be limited as a static,
but fully compatible with the database in which ttentents are stored, accessed to and
permanently modified.

Web applications must understand not only HTTP &ML, but the other underlying
Internet protocols as well. They must be familiathwiavaScript, XML, relational databases,
graphic design and multimedia. They must be welse@ in application server technology,

and have a strong background in information archite.
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Figure 4.2: Web application technologies through the timequéri

The key principle that makes today’'s web applicaicgo popular, as are inheritable which
supports for cross-platform compatibility is theligypto maintain and upgrade them without
changing and re-installing software itself on dienmputers located in different continents.
Without these particular features, there would bsacial networking services like Facebook,
Google+, blogs, online retailing system, internenking and no blogs, no web forum

communications.

For all web applications the architecture of theennal structure are basically similar which
broken into logical concept of “tiers” or multi-tiarchitecture. The most widespread usage of
the tier architecture is 3-tier architecture. T3user architecture diversifies from the previous

architecture mainframe (1-tier) and client-serztiér).
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3-Tier Architecture

Client Computers

Client Tier Ll kLl

7\
n

Business Logic g
Tier E I

App%uoy‘wwer

. »
Database Tier | Database
L )Server

Figure 4.3: The basic structure of 3-tier architecture

Source http://www.simcrest.com

3-tier architecture consists of the following ti¢ksine & Williams. 2004):

» Presentation tier— This is the highest level of the application vehdisplays the data
information on the browser. It communicates withesttier through displaying output

results to the browser.

» Application tier (sometimes called business logic tier) — Thishis tier logically
located in the mid of the architecture where hamdi# functionalities and other
detailed processes of the application. It could ether computer processors or

application servers.

 Data tier — Database servers are considered as this tierewdsda is stored and
retrieved. It keeps data separately from other tiexs and communicates only with

the application tier in order to store and retride¢a.

Web applications are generally classified into ntamee types in terms of how they interact
with the customers. However this classificationraat apply for all applications like Google

mail, but it can fully represent the main typespplications.
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» Customer-facing applications are better known as e-commerce oinBss2Client
sites. These sites offer services and productsigtomers to buy with payment card
and shopping cart.

» Employee-facingapplications are known as intranet sites whichroomly used in a
company. The largest and the complex applicatiorsElRP (Enterprise Resource
Planning) system or CRM (Customer Relationship Manaent) system. In the
previous these applications were operated on iaketient-server network. Now they
are web-enabled and are made easy to deploy bidprgthe usage of XML and web

services.

» Customer-Supplier facingapplications are better known as Business2Busiuasst
uses extranet which is an extensible of the intrdhallows companies to share their
project management and development progress ofptbéuct with other outside
companies (Lane & Williams. 2004).

When using web applications there are certain seggnibenefits and drawbacks the
application maintainers or ordinary users couldesigmce. The benefits are listed at the

following:

* No required configurations on client computers meled Web applications allow
saving spaces on the client by requiring the spawcly for browser/navigator

software.

* Provide cross-platform compatibility — Web applioas are easily transform in
different operation systems

» Accessible from anywhere in the world through In&trconnection
» Secure and easy backup centralized data store

* Auvailable for 24 hours and 7 days

19



And the disadvantages are:
* More dependent on internet connection. May cause 8in of web application
» Development process could take longer time

» Certain risks are still exist in secure operation

4.2. Web Application Architecture Principles

Firstly, modern Web application development framewgoare based on the OOP
(Object-Oriented Programming) which is the maindamental idea for the comfortable
software programming. Behind the OOP idea it's biddhe cognitive models to solve the
problems. Object oriented systems more closelgméde our cognitive models and visual
models drawn from them. A fundamental reason fargighe object oriented programming is
that it narrows the semantic gap between the pmolle think in natural way and the way we

work with them on a computer.

Web application frameworks aim to achieve that titepe goal of good Web application
architecture — separation of content from presentat— by making developers responsible
for program logic and access to content, whilergjvcreative page designers control over
presentation formatting. Ideally, these distinchdions should reside in separate source
objects, so that designers and developers do pbide with each other while doing their

respective jobs.

The spectrum of Web application approaches arelyaiscribed by Shklar & Rozen (2003).

Web applications can be divided into four broacgaties:
1. Scripting or programmatic approaches,

2. Template approaches,
20



3. Hybrid approaches, and

4. Frameworks.

Programmatic Approaches

In scripting or programmatic approaches, the soassociated with the page object
consists predominantly of code written in Perl,ieyt, or a high-level programming language
like Java. The code may be interspersed with sageeé of formatting constructs. Naturally,
such approaches appeal to programmers. The butkegbage object consists of application
logic, while the page formatting (e.g. HTML) is geally produced using output statements
in the associated programming language.

Template Approaches

The template approach uses a source object (th@datnthat consists pre-dominantly
of formatting structures, with limited embedded stoncts that add programmatic power. The
focus of the source object is on formatting, naigpamming logic. Naturally, this approach
appeals to Web page authors and graphic designetkh mmore than the
scripting/programmatic approach.

Hybrid Approaches

This approaches combine scripting elements wittptata structures. They have more
programmatic power than pure templates because ahey embedded blocks containing
‘scripts’. It seems to offer the benefit of a pageented structure combined with additional
programmatic power. Examples of this approach ohel@®HP, Microsoft's Active Server
Pages (ASP) and Sun’s Java Server Pages (JSP).

21



Most of the systems have been designed to intetipeetybrid objects into source code. The
systems have evolved significantly since their ptiom, but their origins still expose serious

issues with these approaches.

Frameworks
The Frameworks approach technically divided into groups:
1. MVC (Model-View-Controller) Approaches

2. XML-Based Approaches

MVC (Model-View-Controller) Approaches

In object-oriented terms, this will consist of thet of class whicimodel and support the
underlying problem, and which therefore, will tetwl be stable and as long-lived as the

problem itself.
Views are consisting of classes which give us “wind” on the model e.g.
» The GUI/Widget (graphical user interface) view,
* The CLI (command line interface) view,
* The API (Application program interface) view.
Or:
* The novice view,
* The expert view.

A controller is an object that lets you manipulateiew. The controller handles the input
while the view handles the output. Controllers h#éve most knowledge of platforms and
22



operating systems. Views are fairly independemioéther their event comes from Microsoft
Windows, or whatever. Controllers were SmallTallegfic. In Java’s Swing, for example,
the view and controller are combined. In Swing tleenbined view/controller is called the
delegate (Deacon. 2009).

Model
* Encapsulates application state
« Responds to state queries
* Exposes applicalion
functionality
* Nofifies views of changes

=

- A
View View Selaction Controller
* Renders the models * Defines application behavior
» Reguests updates from models » Maps user actions to
* Sends user gesturestocontroller 31 1 1 1 1 | model updates

« Mllows controller to select view User Gestures » Selects view for response
» One for each functionality

Method Invocations
[T 0§ ] Events

Figure 4.4 MVC Pattern

Source http://java.sun.com

There are many kinds of web developing framewonktuding ASP.NET, CGlI, Spring, Yii,
Codelgnite, Symfony and Ruby on Rail. For instammcee model of Sun’s Java Server Pages
(JSP) JSP Model 2 was the attempt to wrap JSPrwiitiei Model-View-Controller paradigm.
One of the main advances which came with JSP M@dselSun’s specification of the Java
Standard Tag Library (JSTL). JSTL specifies thedéad set of tags for iteration, conditional

23



processing, database access, and many other forgfatctions. The Jakarta project (part of
the Apache Software Foundation that gave us thelWg&Veb Server) includes a subproject

that is focusing on JSP taglibs.
The general structure of a Web application usirgld®P Model 2 architecture is:
1. User requests are directed toc¢betroller servlet.

2. The controller servlet accesses required dath lanlds themodel, possibly

delegating the processing to helper classes.

3. The controller servlet (or the appropriate sdbwate task) selects and passes

control to the appropriate JSP responsible forguisg theview.
4. The view page is presented to the requesting use

5. The user interacts with the controller serwe (he view) to enter and modify data,

traverse through results, etc.

XML-based Approaches

In the Web application development a number of @ggines uses of XML as the background
for their data models. In these approaches, an XkHileton selected or constructed by the
controller module serves as the data model. It omtain request context elements that are

exposed to page designers to help them ‘fleshtbatskeleton

There are a few competing XML-based approachekjdimg another Apache/Jakarta project,
Cocoon. None seems robust enough to upset thecapples a true next generation Web
application framework. Nonetheless, this approaah dnlot of merit, since XML provides so
much flexibility, but there are a number of issueth both existing approaches and with the

concept in general.
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Application logic and data access should be coathientirely within the controller servlet
and its helper classes. The controller servlet Ishgelect the appropriate JSP page and

transfer control to that page object based on dwuest parameters, state, and session

information.
Name Approach  Availability Advantages Drawbacks
CGI scripting open standard 1. Portable across all Web 1. All HTML formatting
servers. performed

2. Simple programming programmatically.
paradigm. 2. Overhead of process

3. Modules available to creation and initialization
augment base language for each request.
functionality. 3. Programmatic approach puts

4. Open standard. it beyond grasp of average

page designer
SSI template open standard 1. Simple syntax. 1. Not enough power by
2. Open standard. today’s standards.
2. Security holes.
PHP scripting open source 1. Structural change from code 1. Intermixing of code and
focus to page focus. formatting.

2. Modules available to 2. Who is the target audience?
augment base language Page designers?
functionality. Programmers?

3. Open source.

Name Approach  Availability Advantages Drawbacks
Servlet APl scripting Sun specification 1. Portable across all Web 1. Programmatic approach puts
(open source servers that support servlets. it beyond grasp of average
implementations 2. Access to full power and page designer.
available) extensibility of the Java 2. HTML formauting still
language (JDBC, INDI, performed
RMLI, EIB) programmatically.

3. Though proprietary, uses
open specification with
community participation.

Cold template/ Macromedia 1. Portable across all Web 1. Program logic and data
Fusion hybrid proprietary servers supporting CGI. access still embedded

2. Simple programming within the page structure.
paradigm. 2. Simpler than most

3. Modules available to programmatic approaches,
augment base language but out of reach for most
functionality. page designers.

4. Quick way to get a Web 3. Proprietary
application up and running.
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ASP hybrid Microsoft I. Direct access to COM and 1. Abrupt intermixing of code
proprietary (has ActiveX objects, ODBC and formatting.
been ported to databases. 2. Visual Basic code
non-Microsoft 2. “Free” (with Microsoft I1IS).  orientation not sophisticated
environments) 3. Quick way o get a Web and structured enough for
application up and running. advanced scalable Web
applications.

3. Too complex for page
designers to create without
programmer assistance.

4. Proprietary

JSP hybrid Sun specification 1. Power of servlets withina 1. Does nothing to prevent or
(open source page-oriented framework. even discourage intermixing
implementations 2. The <jsp:useBeans lag of formatting and code.
available) allows direct access o 2. Variable substitution is

named scoped JavaBeans unnecessarily ornate, and is
and their accessible difficult to read.
properties. 3. The claim that JSP is
3. Custom taglibs provide ‘accessible’ to page
extensibility. designers does not hold up
4. Though proprietary (like under scrutiny, given the
servlets), uses open complexity of JSP tags (no
specification with improvement over ASP).
communily participation.

Name Approach  Availability Advantages Drawbacks

‘WebMacro/ template open source |. True template approach. 1. UNIX orientation for

Velocity 2. Limits code infestation parameter substtution—is it

within templates to iteration  friendly/intuitive?
and conditional processing 2. Not XML-compliant
constructs.

3. Works well within MVC
architecture.

Struts framework open source 1. Full fledged MVC 1. Careful design is required to

framework. reap full benefits.
2. Infrastructure includes

dynamic dispatching, form

validation, custom taglibs.
3. Flexibility in selecting

XML-based framework
(e.g. Cocoon)

open source

presentation views (JSP,
Velocity template, elc.).

of all sorts of data.

. XPath expressions can be

used to extract elements (or

. DOM allows encapsulation 1.

sets of elements) from the 2.

DOM structure,

. XSLT is a very powerful

mechanism for data
transformation.

. Different stylesheels can be

established/dynamically
pieced together to
build pages.

Performance of XSLT
transformation (even with
caching of preprocessed
stylesheets) is slow.
Complexity of XSLT
beyond the grasp of most
page designers.
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Figure 4.5: Web application development approaches compared

Source (Shklar & Rozen. 2003)

4.3. Known Web Application Technologies

This sub-chapter will cover the most common used wechnologies along their

characteristics. Especially this sub chapter hggtté the technologies which could be referred

to the following general categories:

* Human-readable — The end user who receives themddpom the Web server
is exactly human being who is usually using Webwasiers submitting HTTP
requests. The body of the response is human-readahbtent such as an HTML
page, sound and image.

* Machine-understandable — The recipient is a andiVedy application rather than

human being who is using Web browsers to receive

Also it covers a few of the emerging web servicad arotocols which provide discrete
functionalities for distributed web applications.

Internet technology rapid expansion has come vatigd cost. Today we are seeing some
encouraging examples of technology contingence. MHTs replacing HTML; WML is
started being redefined as an extension to XHTMte Tatest specifications from W3C and
other standard-defining bodies (for example, OASIFAP forum) are concentrating on
achieving improvements to emerging technologies.avéeheading to the following emerging
technologies for distributed web application depetent:

* Web Services— Represents advanced architecture for develogisigibuted Web

applications
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* Resource Description Framework(RDF) — Specification which leads for machine-
understandable metadata.

» XML Query - Supports retrieving data from XML documents,u®ss the gap
between Web world and database world.

The term Web services means the set of protocols for defining standadlizervice
descriptions, construction, transmission, and pead Web service requests. The popular

known protocols and services referring as Web sesvare:

+ SOAP (Simple Object Access Protocol) — Protocol #changing structured
information based on XML, and it usually reliesAypplication Layer protocols.

« WSDL (Web Service Description Language) — XML-bassmtjuage which provides
machine-understandable descriptions on how thecssrwork, what kind parameters

it does expect and what structure it returns.

- UDDI (Universal Description, Discovery and Integoa) — XML-based business
registration which is designed to interrogated AP message and provide access
to WSDL documents (Shklar & Rosen. 2003).

The Resource Description Frameworkis a standard that was designed to support machine
understandable metadata, and to enable interofigrddgtween metadata-based applications.
However XML is used to encode and transport RDF etmdt is not an XML application.
The most basic RDF concept is that of a resourb&hnis any entity represented with a URI.
An RDF triple is the combination of aubject, anobject, and aproperty (Shklar & Rosen.
2003)
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http://purl.org/dc/elements/1.1/creator

httpz//purl.org/net/'shklar

http:/ipurl.org/dc/elements/1.1/creator hitp: /ipurl.org/net'shklar/wab ook

http:/\www.neurozen.com

http://purl.org/dc/elements/1.1/publisher

hitpi/ivaww.wiley.com

Figure 4.6: Simple RDF model
Source (Shklar & Rozen. 2003)

The XML Query language, XQuery, is still being designed by W3®ere are already
numerous implementations based on the early spatidns of XML. XQuery combines the
notions of query and traversal. The traversal carepb serves to define the query context,
which is determined by the current XML element &sdocation in the DOM tree. The query
component serves to evaluate conditions alongrdifteaxis (element, attribute, etc.) in the
guery context. Both components are involved in @atihg an expression (Shklar & Rosen.
2003).

29



parse
<book>
<authors> book |

<author id="47">John Doe</author> Py S

J —
- | —.

—

<author id="58">Peter Pan</author> — | T—

- | ~—
</authors> Ipuc‘e] [ keywords l
<title> Database systems<ftitie> - = . :

<price>29</price>

<keywords> |author| author [ "!:_f""j”' [ 2% keywords | | keywords
<keyword>SQL</keyword> I ||

<keyword>relational</keywork>

</book>

serialize

Figure 4.7: Sample XQuery document in textual format and ghfsemat

Source http://www.ibm.com

ASP.NET

In Spaanjaars(2010) it is clearly described abbeatstructure of ASP.NET technology. One
of the most widely dispersed web application frameks would be ASP.NET framework.
Since its release in 2002 with version 1.0 .NETntework the technology has been
considered as the Web application model which sdppgbe clean coding format. The Web
pages of ASP.NET are known as Web Forms which lage main blocks for the web
application development. ASP.NET configuration ignmaged by information stored in XML
file (web.config). The codes of ASP.NET are comgpiley CLR (Common Language
Runtime) which is provided by .NET Framework. Tig$R compiles and manages the

ASP.NET execution and class.

ASP.NET uses particular design patterns for comprablems. Design patterns are used in
entire .NET Framework. They are divided into seldifferent types depending on the design

problem.
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» Creational Patterns — Dealt with the best way to create objects. Timake a system

independent of how the objects are created, repiesand composed.

» Sructural Patterns — Concerned with how classes and objects are cemtptm form
much larger structures. This patterns use an itdmee feature to compose or

implement interfaces.

» Behavioral Patterns — Concerned algorithms and responsibilities betwibe objects.

It is used composition rather than inheritance &8ars. 2010, p47).

ASP.NET Architecture
HML i
Config ! BSP.MET
Data L State Service
y ! {aspnef_state .exe)
1
¥ |
1
S
ASP ASP.NET ;
“—"1‘ v
' Common :
(asp.di {aspnet_ : i
isapi.dil} : Language :
: Runtime :
T T {(CLRY ;
: ADONET
*.asp * aspx
vy Class
Libraries
ISAPL Filters ' To Data Source
Internet Cache H
Information ¢ MET Framework |
Server (I15) ']“'
]
k.
Windows 2000 Server

Figure 4.8: ASP.NET development architecture

Source http://www.directionmicrosoft.com
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PHP (Hypertext Preprocessor)

PHP is a recursive acronym that stands for PHPeHggt Preprocessor; this is in the naming
style of GNU, which stands for GNU's Not Unix antlieh began this odd trend. PHP is a
scripting language that's usually embedded or coetbwith the HTML of a web page. When
the page is requested, the web server execut&HRescript and substitutes in the result back
into the page. PHP has many excellent libraries fnavide fast, customized access to
DBMSs and is an ideal tool for developing applicatlogic in the middle tier of a three-tier

application (Lane & Williams. 2004).

For a long time, PHP was disregarded as a langmageserious enough for rich web
applications. In 2007 it has become clear that# three major web application frameworks
extending capabilities of this language: Yii, Cagtete, Symfony, CakePHR and Zend
Framework (Porebski2011).

In order to emphasize the components for PHP wellicapion frameworks a particular
framework has chosen as Symfony. The further in&tion of the PHP web application will

be based on the features of Symfony framework.

As it has mentioned in the previous chapters tmecstre bone of every modern web
application framework stands on Model-View-Congollpattern. As for PHP Symfony
frameworkcontroller is responsible for processing user events. Th&r@ters in Symfony

are split into several components.
1. Itis the entry point into the application.
2. It determines what action is required to execute.
3. Loads the configurations.
4. Executes the filters.

The model represents the applications data and the busss used to manipulate and

access it. Symphony model layer splits into twoasate layers: Object Relational layer and
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data abstract layer. &iew, which is commonly referred as a template, is ldigd to the

user. These templates are completely separatednfraaels and controllers.
There are two types of forms in Symfony framework.

* Propel form — Based on database table(s). These forms p#rsisubmitted data

to the table table(s) that they are based on.

» Simple form — This form generally follow the same approacthasPropel-based

d forms.

All the configuration files of PHP Symfony framewomre written in YAML format

(http://www.yaml.ord. At the first run Symfony reads the configuratiand then written to

cache as a native PHP array. Many of Symfony’'sufeat are customizable in the many
configuration files. In Symfony, templates, pasgiatomponents, and actions can all be
cached to speed up the response times. By defeutiaiche is stored on the file system, but a
small amend to one of the configuration files casily swap this to another caching

mechanism such as memcache, for example (Bowlég)20

The best features in Symfony are the plugins. Madlable plugins either help a developer in

some way, or provide full, feature-rich applicagoA few of the main plugins are:
» sfGuardPlugin: Web asset management
» sfSimpleBlog: SimpleBlog for your site
» sfSimpleCMSplugin: Create a CMS

» sfLucenePlugin: Integrates the Zend framework’sgeangine
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[szequest] [sfF{outing] [sf_oggerl [st’BN] [stser] [szespcmse]

T T
[ sfSterage ] [sta che ] [ sfOutputEscaper ]

[szAVIL ] [leatébase] [sfForm]

i

[ sfValidator ] [ sflicget ]
platform

Figure 4.9 Symfony framework architecture

Source http://www.symfony.com

To create a web application Symfony uses the Cordniame Interface to make available
tasks. These Symfony tasks do the following (Bow2€09):

» Generate the folder structure for a project, moslud@plications and tasks
» Clear the generated cache and rotate log files

» Create controllers to enable and disable an agjitand set permissions.
* Interact with ORM layer to build models and forms

* Interact with SQL to insert data into the database

* Generate initial tests and execute them

Ruby on Rails (RoR)

Ruby on Rails as it is commonly referred to asaisveb framework built on the Ruby
programming language. It integrates Model-View-Coltgr style connectivity between the

data storage, business logic, and interface. Inynaéimer programming languages with their
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frameworks such as Java, Perl and PHP, the devslbpd to understand about what does the
specific lines of code do due to the frameworkdsdesigned to provide a common and linear

view of the web application.

Ruby on Rails framework is supportable for Linuxindbws and MacOS X and it can be
installed on various types of web servers such mgt&peed, Lighttpd and Apache.
Comparing with other more popular technologies IKdP, Perl etc, there are not many
available hosts in the internet with Ruby on Rsailpported. More known database drivers are
exist for Ruby including DBMS, Oracle, MySQL andsBgreSQL. Beside from using web
services to communicate with web applications dgvadl using different technologies, not
much libraries exist. Particular plugin called Wétdmakes Ruby on Rails applications and
Flash remote clients communicate each other (Bid¢p&. 2011).

It is a key decision for all startups to choose&hology platform. The choice must
be based on either technological or strategic pafiiew. To get more keener insight about
Ruby on Rails analyze and study a little bit abibsitfeatures in order to understand what
really are the tradeoffs. Compared to some of ifmdas frameworks it appears that Ruby on
Rails performing a little bit faster. It perform9% faster comparing to Java Springs
according to the test made by Gehtland(2009).

When implementing the same project, both Java uSprghg framework and Ruby on Rails

produced the following statistics in terms of inmpknting the same application.

Lines of Code | Number of| Number of| Configuration
Classes Methods Lines
Rails 1163 54 125 110
Java 3291 61 544 1154

Table 4.1 Lines of codes comparing Rails and Java

Source http://www.serverside.com




The architecture of Ruby on Rails is at the cor® ahain concepts which are Mode, View
and Controller (or shortly MVC). The reasons of theation of MVC are the following:

» Itisolates the business logic layer from the pnéstéon layer

» It makes it clear where different types of codeohglfor easy maintenance.

Several studies have identified various crucialdfiés of using the modern technologies to
build up the web applications. It is obvious the tisage of the latest technologies are aiming
to perform build-up process in relatively short ipds of time than the previous web
technologies do (such as PHP, ASP) which we usddndiar with. For instance, Ruby on
Rails, an open source web development frameworkisitoook Hartl (2010) stated that since
its debut in 2004, Ruby on Rails has rapidly became of the most powerful and popular
frameworks for building dynamic web applicationsh&/makes Rails so beneficial is it uses
the conception called Convention over Configuratiwhich makes developers follow
conventions while they're coding, leaving them wlittie configuration to do. For example, if
you create a model class named “Account” the cpmeding database table will be called
“Accounts” and the controller class will be “Accds@ontroller”. With these kind of
advanced techniques, Rails has benefited from @apkd sense of excitement, starting with
the famous 15-minutes weblog video by Rails creBtrid Hansson, now updated as the 15-
minute weblog using Rails 2 by Ryan Bates. Thedeos are a great way to show the power
of Rails.

Hartl (2010) also stated that many old PHP and A8PB applications have the code allocated
throughout the HTML. It makes very hard for notytile developers implementing the code
but those designers who are trying to find the mpsk In contrast to that, Ruby on Rails uses
the MVC (Model-View-Controller) compound design feah to solve this problem. It

separates the business logic into “Model” layerieW” layer and “Controller” layer. The
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“Controller” layer interacts with Model and pasgée required data to View. With these

features the codes are easily shaped into struf;takean and flexible form.

4.4. Study Web Application Development Process

This sub-chapter discusses the processes of wdisatmm developing Symfony. The
previous sub-chapter discussed about the corerésatand components of PHP Symfony
framework. In order to develop a web applicationekactly planned way, the following
necessary steps have to be taken:

1. Create the skeleton folder structure — Symfony &aork has many ways in which it

can help the developer create applications with édforts.
2. Build the database schema
3. Configuring the ORM layer
4. Generate the models, forms and filters

To demonstrate the process of development pronelshake shop has taken as an example
application.Create the skeleton folder structure— The process begins with in order to
initiate the first fundamental elements of the agtlon. A project will reside in milkshake
directory. Therefore (Bowler. 2009):

$mkdir ~/workspace/milkshake && cd ~/workspace/milk shake
The next step is to generate the project file stnec

$/home/badral/workspace/milkshake>symfony generate: project

~orm=Propel milkshake
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Build the database schema MySQL is the default database in Symfony. Thestheommon
way to generate the database is to WBIREATEstatement in SQL. But in Symfony database
schema will be either YAML (default configurationhigh generates a schema.yml file in
config folder) or XML file. When Symfont generatdatabase models, they will be placed
inside thelib/model file.

Configure the ORM layer — The first file that Symfony reads is the
ProjectConfiguration.class.php file. It allows developers to enable the Propeklay

plugin for the application. The file located/oonfig  folder.

Generate the models, forms and filters When the task to generate models, forms and
filters are is executed, the schema.xml file isspdrand then the ORM layer is generated

based on it. At the terminal, following three tasks executed:

$/home/badral/workspace/milkshake>symfony propel:bu ild-model
$/home/badral/workspace/milkshake>symfony propel:bu ild-forms
$/home/badral/workspace/milkshake>symfony propel:bu ild-filters

These tasks generate the entire ORM layer andeakrgted classes are located ifiba
folder (Bowler. 2009).

4.5. Features of the Technology for Web Applications

All known web application technologies assimilatel a@iffer from each other with the
certain features provided depending on purposede@ase the productivity. This sub-chapter
covers the features of the latest emerging framkeWwaby on Rails. To mention some of the

main features of Ruby on Rails (RoR) framework:
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* MVC architecture: RoR is based on the MVC (Model View Controller)

architecture which separates data and presentation.

(1) Browser sends request

2) Controller interacts with model

a (3) Controller invokes view

—— | Controller @ View renders next browser screen

—_—
View e Model -—

[
\\,@

Figure 4.8 MVC Diagram
Source (Smith & Nichols. 2007, p.93)

» Database Access Library RoR includes a database access library - Active
Record - Simplifies data handling in databasesivadRecord automatically maps

tables to classes and rows to objects.

* Libraries for common tasks Ruby on Rails includes a host of libraries that
simplify the coding of common programming taskssus form validations,

sessions management, etc.

» AJAX Library : An extensive library of AJAX functions is providen the Rails
framework. Ruby code can be used to generate AJ#d¢e.cThe associated java

scripting required for AJX gets generated autonadltic

» Convention over configuration RoR does not use any XML configuration files.
Instead it includes programming conventions that ba used to specify the

configuration parameters.

* Customized URL Custom or Search Engine Friendly URLs can be ldpee

using the Ruby on Rails framework.
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* Debugging Detailed error logs are provided, making it easie debug

applications.

* Components Components can be used to store reusable codep@eents can be

included to modularize templates.

* Object-Relational Mapping: ORM libraries map tables database table to classes
If a database has a table calteders, our program will have a class nan@cler.
Rows in this table correspond to objects of thesslaa particular order is
represented as an object of cl&xsler. Within that object, attributes are used to

get and set the individual columns.

And the MVCs are explained in detailed:

* Models — This layer mostly deals with an applicdtdata. Models are primarily
used for managing the rules of interaction withoar&sponding database tables.
And in most cases, every table in the databaseart®to one model in the web
application. The table of database is named dftemptural object: posts, books,

students. Model file has the following features:
= Contain data manipulation methods
= Contain validation rules

» |s named after the singular object (for instanaastjb, book.rb,
student.rb)

* View — The view represents the data to the usenyEagtion within a controller
could have a view file which is RHTML file type nauoh after corresponding
action. This RHTML file is HTML file with the Rubyodes inside. The whole

application could have a default layer (for insenapplication.rhtml) and each
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controller may have its own layout named after espnting plural object (for
instance, posts.rhtml, books.rhtml).

Controller — The controller could be considered las internal engine of the
application. It receives data and events from g&r Uriggers the model to process
required application data, and generates the wewrésent the resulting data to
the user. Every object in the Rails applicatioro dlas its own controller file as it

has its own view file:
o Contains methods and events
o Contains actions with mostly 3 to 5 lines of codes
o No SQL

o Named after plural object (for instance books.dstg.rb).

View
(index.html.erb)

(6) @users HTML (7)

(/ Controller

(user_controller.rb)

—

( Model
\ (user.rb)

(5) User.all (3)

Router

(1) Jusers ‘
Web

\Browser/
N

Figure 4.9 A detailed diagram of MVC Rails
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Source (Hartl. 2008)

An underlying principle of Ruby on Rails is that obnvention over configuration
Basically, this means that the designers of theadéraork have broken the workings of a web
application into its core components. Conventioagehallowed the core components to be

standardized, and thereby access to them is gratplified.

In Smith & Nichols (2007) noted that this conventieatures allowed the core components to
be standardized, and thereby access to them iygsaaplified. For example, there is a list
calledbags. Rails convention is to save the list in datababéetaalledbags. The convention
then prescribes that each line of data can besepted by an object that is the singular of the
table name. So if our table is bags, the objecdt ¢tha hold data from the tables isBag
object. Fields in the table are automatically catecto properties of the object. So if there is
acolor field, the object will have this property; thatlmg.color. All you need is to create the
database schema, define the database connectiansingle configuration file, and your
application will be able to create your bags tabid use the data in the table as Bag objects.

And saving a new bag to the database will be siaple

next bag = Bag.new
next bag.color = "Black"
next bag. sawve

In three linedBag object was created, defined the color as blactf,saved it to the database.
Thanks to the Rails conventions, the system knavenaatically to save the data into a table

called bags, and to enter the text Black intocthler field.
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4.6. Web Applications by Chosen Technology

Ruby on Rails users run the gamut from scrappytugtarto huge companies like:
Twitter, Posterous, 37signals, Scribd, Hulu andYedow Pages — the list of the sites using

Rails goes on and on.

eNormicom Ext[iil ?;m% T
EITTE To-Dos  Mile E e T T

!
Late Milestones I ot
e e Tt 4L ;
Bssscamp: The original Rails app. Twittsr: Stay connscted. Shopify: E-commerce made sasy.
FIND ABUSINESS gi-hub
e Y ¥
FIND: | ! ‘l
[T ——-— B ——
& searchTice

Bzges: Find it locally. Github: Git repo hosting. izl Online local commerce.

Figure 4.1Q Few of the known applications built on Ruby oril&®ka
Source http://www.rubyonrails.org

Also it can be distinguishable the websites on ititernet using Ruby on Rails by the
category. The following chart diagram represengsitinlustry distribution of the top 100,000

websites currently active by Ruby on Rails:
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B Shopping

B Business
Other
Technology
News
Entertainment

I Social

I Search

I Education

B Health

Figure 4.11: Distribution of Ruby on Rails usage

Source http://serverside.com

From the diagram above it is clear that Ruby orlsRiaimost likely to be found in use on
Shopping, Business or Technology websites. Withis tesult more than 14,000 websites are
the most visited sites on the Internet and an exhdit over 200,000 websites on the rest of the

web.

4.7. Web Applications by Other Popular Platforms

In this sub-chapter some wide-spread web applisatwehich built with common types of
programming languages (e.g. PHP, ASP.NET, Pytreorg,CGI) are covered in briefly.
The following list shows the most influential weppdications made by PHP language ():

* phpMyAdmin — A tool written in PHP designed to hbenthe administration of
MySQL over the web. It performs create and dromiases. Development was

made by phpMyAdmin team.
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» SquirrelMail — SquirrelMail is web-based mailingcgage. It supports IMAP and
SMTP protocols. It has all the features and fumaibies that email user could
demand, including MIME (Multipurpose Internet M&iktensions).

* Drupal — Drupal is one of the most popular modelamtent management system,
blogging, forum and community engines. It has thatdres include discussion,
forums, content rating, content versioning, taxopaupport and it also can be
used as web application framework (http://www.bledecarg.com).
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5. Design and Implementation

This thesis widely covers about e-commerce systamsts property, behaviors to set

a demonstration of the usage of the modern wemtdogy in this type of systems.

Like architecture of any other web applicationsoeamerce systems maintain electronic
payment and online transactions. Components ofetbemmerce systems have connected

each other under continuous procedure which buysated

In this chapter the demonstration application wél designed and implemented to show off
some comparisons between particular similar apjgbics. The resulting application will
allow us to interact with it through its URLS, ging us insight into the benefits and advantage
features of Ruby on Rails application. As with fadming sample application, the web
application will consist of users and their ass@dae-commerce modules (thus constituting a
minimalist web design application).

5.1. Collecting Information

Software development projects require desired métion to build the system. Gathering
the appropriate data onwards the designing andemmghting the real development is the
crucial point for successful project. This diploth@sis mainly issues the demonstration of
the specific module of medium sized e-commercec{eaic commerce) implemented by
particular programming language. Collecting infotima may fit in the following sequence of
steps:

1. Specify the possible requirement of the system
2. Determine the technology tools for development

3. Define the data tables for application database
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5.2. Introduction of the System Purpose

There are dozens of e-commerce software which easldssified as commercial and free
open-source. The biggest software applications\aeision, Shopify, Ashop Commerce
(Microsoft) etc. Beside these familiar productsréhare open-source applications with free
software license as well. The e-commerce softwaag include several components in order
to combine one complete system. This thesis istegeneral components to demonstrate

the utilization of modern web developing technology

The web applications are all have their specifterimal structures and consistent architecture
depending on the business goal which it is beingeldped to aim and the technology in
which is being used to maintain it. As describethm previous chapters the basis application
is e-commerce system. Thereby e-commerce systegtf has its own structure which

comprised the definite modules. The typical stitein e-commerce systems is as following:

keyword types
generic eg: "Hi-Fi
Home page home Equipment”
|
I T T T 1
Product Eg: "Amplifiers"” [
category |Category ‘ ‘Category | |Category ‘ |Category | |Category | "Speakers”

i Eg: "Cambridge Audig
Brands ‘ Amplifiers”

LTI 1]
E;ggg(ﬂ D—h_ﬂﬂ_h_ﬂ D—h_ﬂﬂ—h_ﬂ maodel name / numbar

Figure 5.1 Structure of e-commerce system

Source http://seogadget.co.uk

The demonstration module consists of the followngdules. In Ruby on Rails framework

each of the modules represent as the complex slijeanected with each other by containing
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database table structure (Model), HTML web page\@Wiand manipulation file (Controller)

reconciling the Model with View. General modulesehtommerce application are:

* Administration (Administration module where modifiye settings of the web site

including add, update, delete products)

» Account (Contains the account information of theerusncluding, credit card

information, history of the order etc.)
» Users (Customers who want to make a trade)
» User Sessions (Handling the session of the acteein the website)
* Products (Products)
» Property (Property of the product, e.g. size, golor
» Shipping zone (Specific zone areas in which theocdn be shipped)
» Shipping methods (Different ways of shipping thdesr e.g. UPS Ground, 2 Day Air)
» Cart (Stores the products which the user is almoiake a trade with)

» Shipping Category (Where the category of the shigps classified by representing
shipping methods and shipping rates)

» Brands (ldentifies the brand of the product. Mangdpicts could belong to a single
brand)

» Prototype (A part of the product which identifibée tproduct itself)
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5.3. Specifying the System Architecture

General perspective of the system is describedass diagram:

Shipping_method Country o~ Shipping_zone
A A
1 1
Shipment| .|Address| . |State
r Product_property e Property
Order
A
s
t .
Cart| ,|User - User_roles Variant ~ Product e = = = = ] Prototype
A - K
Cart_item : 1 :
—————— Roles

Shipping_category

>

Item_type

Store_credit

Product_type

Figure 5.2: Class diagram of the application

5.4. Establishing the Design Features

The typical first step when making a web applicati® to create a data model, which is
the representation of the structures needed byplication. In our case, the web application
will be concentrated on stripping-down module fumaalities with users. Thus, it begins with

a model forusers of the application and then with a model madul es.

There are as many choices for a user data modékes are different registration forms on
the web; it will go with a distinctly minimalist @poach. Users of our web application will
have a unique integer identifier called id (or UK, a publicly viewer name (of type string),
a password (of type string), Encrypted passwordgg®ard in encrypted form), Account ID

(Indicates the account of the user), Language (lagg used by user), and 'Created at' that
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shows the creation date of the user by administré&teummary of the data model for users

appears in the following:

User

id integer
First name string
Last name string
Birth date date
email string
state string
Account id integer
Password salt string
Encrypted password String
Comments count integer
Created at datetime
Updated at datetime

Table 5.1 User data table

The User instance belongs to account and has maleysp phones, addresses, roles, wish

lists, shipping addresses and shopping carts

As for the models of e-commerce modulkt’'s take an instance of Product module. The

module has one table which contains one recordvery fixed asset:
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id integer
name string
description string
Product keywords string
Product type id integer
Prototype id integer
Shipping category id integer
Permalink string
Available at datetime
Deleted at datetime
Meta keywords string
Meta description string
Created at datetime
Updated at datetime
active boolean
Brand id integer

Table 5.2:Product data model

Since the Product model is represented by condwiglahe other features; each product
belongs to Brand, Product type, Prototype and Shgppategory. Also Product has dependent
on various features; therefore has many produgigsties, variants and images.

Implementing data model along with web interfacéhtat model is simply easy in Rails. The
Users data model has a combination constitutésers resource, which will allow it to think

of users as objects that can be created, readiadydand deleted through the web via the
HTTP protocol. The Users resource will be creatgdalscaffold generator program, which

comes standard with each Rails project. The arguroérthe scaffold commands is the
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singular version of the resource name ( in thiecakser) together with optional parameters
for the data models attributes:

$ RAI LS GENERATE SCAFFOLD | D; | NTEGER FI RST_NAME: STRI NG LAST_NAME:
STRI NG Bl RTH_DATE: DATE EMAI L: STRI NG STATE: STRI NG

ACCOUNT_I D: | NTEGER PASSWORD _SALT: STRI NG ENCRYPTED_PASSWORD:
STRI NG COMMVENTS_COUNT: | NTEGER CREATED_AT: DATETI ME
UPDATED_AT: DATETI ME

I NVOKE ACTI VE_ RECORD

CREATE DB/ M GRATE/ 20111213004000_CREATE_USERS. RB
CREATE APP/ MODELS/ USER. RB

I N\VOKE TEST_UNIT

CREATE TEST/ UNI T/ USER_TEST. RB

CREATE TEST/ FI XTURES/ USERS. YML

ROUTE RESOURCES : USERS

I N\VOKE SCAFFOLD_CONTROLLER

CREATE APP/ CONTROLLERS/ USERS CONTROLLER. RB
| N\VOKE ERB

CREATE APP/ VI EWS/ USERS

CREATE APP/ VI EWS/ USERS/ | NDEX. HTM.. ERB
CREATE APP/ VI EWs/ USERS/ EDI T. HTM.. ERB
CREATE APP/ VI EWS/ USERS/ SHOW HTM.. ERB
CREATE APP/ VI EWS/ USERS/ NEW HTM.. ERB

CREATE APP/ VI EWS/ USERS/ _FORM HTM.. ERB

I N\VOKE TEST_UNIT

CREATE TEST/ FUNCTI ONAL/ USERS_CONTROLLER_TEST. RB
I N\VOKE HELPER

CREATE APP/ HELPERS/ USERS_HELPER. RB

I N\VOKE STYLESHEETS
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CREATE PUBLI C/ STYLESHEETS/ SCAFFOLD. CSS

By including id:integer andfirst_name: string etc. it has arranged for the User model to
have the form shown in Table 5.2. To proceed withdpplication, it's needed toigrate
the database usirRpke command. Rake command is the compilation of thal#se in Rails

framework:

$ RAKE DB: M GRATE

== CREATEUSERS. M GRATI NG

-- CREATE_TABLE ( : USERS)

-> 0.0017s

This simply updates the database with our hisersdata model.

An user has an account. And in the account theseidantifications which represents Addresses,
Credit Cards, Orders and User Profiles
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@ localhost

— Hi, User{
?"‘" Cart | Wish List | (Notyou?
OMPUTER ACCESSORES NOTE0OK My Account
My Account Addresses  Credit Cards  Orders  Profile
User1 Useruser Profile Address: Store Credits:
Birth Date: 03/21/1979 No Address Saved. §0.00
Email: user! @yahoo.com New

Edit

Figure 5.4 Account view of the User

Some specific design model has been carried dehapping cart module. As indicated above
each User has many Carts and Cart items. Theréferelata model must be look like as

shown below:

—

Users - Carts — Cart Items

i

Item Types

Figure 5.5 Shopping cart data model
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Here Item type represents the state of the itemadlodis you to view all the items the user

ever put in their cart. Item types are:
A Shopping cart
A Wish list
A Purchased

A Variant is a specific type of product. If a pratlis red (e.g. Blue or Green) Large then it
could have these 4 variants:

A Small Red
A Large Red
A Small Green

A Large Green

Checkout process by user is classified into 2 tyPes-Checkout and Checkout.

Variants S Cart ltems

T

Item types

Figure 5.6: Pre-checkout model
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Orders —— Order items

| 1

Invoices Shipments

Figure 5.7: Checkout model

When the user clicks checkout the order is crefited the shopping cart. And user cannot go

to the final checkout screen until they confirmed:
A Login
A Add a shipping address
A Add a shipping method
A Order items are associated to the order
Once the checkout has completed the invoice idanlea

An order can have many shipments. Thus a shiprmeg dot need to have all the order items

and it has many order items instead of just belopgp the order. It is charged at Shipment.
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6. Comparison to Other Similar System

In this chapter analytical part of the developed ather similar applications will be
explained. The main features of the particular gamorks which highlighted during the
development process of the applications will becdesd in detail. For example, Validation

handing during the user login or sign up process.

6.1. Analysis of the Developed System

Analytical approach is mainly based on the parsicderms in Ruby on Rails features
which are following:

A HTTP responses in coding level

A Maintenance of the database designing in coding lev

A Convention over configuration

Session manipulation

Ruby on Rails provides two modes to store sessionthe database-store mode, the session
is stored in the database with identifier of keyatlie. Another mode is cookie-stored mode
which stores the session in the cookie.

14 session[ :authenticated at] = Time.now
15 cookies[:insecure] = false
16 ## if there is a cart make sure the user_id is correct

Figure 6.1: Set current time value to logged in user's session

(user_sessions_controller.rb file)
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In this picture system current time is set to ttedug of the user's session. The field
:authenticated_atidentifies the time when user logged into the systBut unfortunately, in
this case the code is vulnerable: if some uses faillog into the system, then the user can
reply the session.

Creating responses

HTTP response functionality can be seen from therotler's point of view. Generally there
are 3 types of HTTP response in Rails framework.

A render : A full response to the browser
A redirect_to : HTTP status code to the browser

A head: Consistent of HTTP header to the browser

In the e-commerce application the first two methofisending HTTP response is widely
used.

1 <%= render :partial => '/admin/config/sub_header'%>
2
3 <hi= Shipping Zones</hl=

Figure 6.2: Render partial attribute

(admin/config/shipping_zones/index.html.erb )

A partial is combination of HTML and Ruby code and it canrbaesed in multiple places.
This would render "/admin/config/_sub_header.htrol.eand pass the instance variable

@sub_header in as a local variable to the temptatelisplay. In other words it actually
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attaches the contents in / sub_header.html.erb to the file

/admin/config/shipping_zones/index.html.erb.

Another way to manage the return processes to ahPHEquest isedirect_to . This

method tells the browser to send a new requestrfother different URL.

16 if current_user && current_user.admin?
11 redirect_to admin_merchandise products url
12 else
13 redirect_to login_url
14 end
15 end
Figure 6.3: Redirect method usage¢lcome_controller.rb )

In the line 10, it checks whether a user is loggeand user imdmin then the browser makes

a request foradmin_merchandise_products page. Otherwise it redirects togin
page.
Another special usage ofdirect_to is send the user back to the page just came from:
19 if current_user && current_user.admin?
20 flash[:alert] = "Sorry you are not allowed to do that.'
21 redirect_to :back
22 else

Figure 6.4: Redirect method usage with the field value

The usage of back field is identical toBack button in the browser which goes back to the

previous visited page.

In Ruby on Rails connection between the applicatiod database is handled through the

guery interfacé\ctiveRecord.

First, to create the database tables in Ruby codeeeds to generateodel by given

command. For example, as féroducts model:
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rails generate model product
Model: app/model/product.rb
Test: test/unit/product_test.rb
Fixtures: test/fixtures/products.yml

Migration: db/migrate/001_create_product.rb

Here, in the directory db/migrate the 081 create product.rb is generated automatically in

which the database table fields are gonna be cteate

1k1ass CreateProducts = ActiveRecord::Migration L
2 def self.up

3 create_table :products do |t

4 t.string :name, :null => false
5 t.text :description

6 t.text :product_keywords

7 t.integer itax_category_id

8 t.integer :product_type_1id, :null == false
9 t.integer :prototype_1id

16 t.integer :shipping_category_id, :null == false
11 t.integer :tax_status_id, :null => false
12 t.string :permalink, :null == false
13 t.datetime :available_at

14 t.datetime :deleted_at

15 t.string :meta_keywords

16 t.string :meta_description

17 t.boolean :featured, :default == false
18 #t.integer :count_on_hand

19 t.timestamps

Figure 6.5: Product table i®01 create product.rb file
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Class namé&reateProducts is automatically inherited from ActiveRecord quénterface. In
order to update the database with a new data nfedelMySQL, sqlite3 or PostgreSQL); the
commandrake db:migrate is run from the command-line. If there is somestake
occurred by the developer and it needs to be cliarthen firstrake db:rollback
command must be executed in order to roll back rthetaken changes and re-run the

commandrake db:migrate to apply the new changes

Designing database tables in the level of the diagffor example, using class diagrams for
specifying the fields and attributes) are populathnod by putting and linking the tables with
the lines and specifying the corresponding fieldd functionalities. Ruby on Rails provides
some designing of database tables during the rentiitn goes with the attributes like
has_many, has_one and has_and_belongs_to_many expressing how many

related objects belong to the particular object emigkrary, where does that particular object

belong to.
For example, after generating model for a obj&hipping_category , Ruby
automatically created a fihipping_category.rb in /app/modelsdirectory.

1klass ShippingCategory = ActiveRecord::Base
2 #belongs_to :product

3 has_many :products

4 has_many :shipping_rates

5

6

T

validates :name, :presence => true, :lengt
{ :maximum => 255 }
7 end

1l
W

Figure 6.6 Shipping category dependency with other objects

In above figure, it shows that tt&hipping_category may contain manyroducts and

Shipping_rates . In the contrary, Shipping_rates belongs to a single
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Shipping_category and other objects. Another term of linkage asSbipping_rates

object is:
17 class ShippingRate < ActiveRecord: :Base
18 1include ActionView::Helpers::NumberHelper
19
20 belongs_to :shipping_method
21 belongs_to :shipping_rate_type
22
23 belongs to :shipping category
24 has_many :products
25
26 validates :rate, Ipresence =»
true, :numericality == true
27
28 wvalidates :shipping _method id, :presence => true
29 validates :shipping rate type id, :presence => true
30 wvalidates :shiopina cateaorv id. Ipresence => frye

Figure 6.7: Shipping_rates belongs to several objects at a time

From the figure we seshipping_rates belongs to several objects which have identical
properties. At the same time the it ensures theabtiects it linked to should have values to be
presented in the database table. It indicateghioae objects are required to have a valid data

to be stored in the database.

The term convention over configuration is the ofeéh@ main features of Ruby on Rails
framework. It means that by default any model nasmenapped to a table with the same

name. It allows the developers to choose the ndrtfeeanodel and database table they want.

Every Rails application contains the configuratides with YML and RB extensions. The
core configuration files which define the applicatiand database settings apgplication.rb,

database.yml androutes.rb.
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3 development:

4 adapter: sqlite3

5 database: db/development.sglite3

6 wusername: root

¥ pool: 5

8 timeout: 5000

9

10 ## Warning: The database defined as "test" will
11 ## re-generated from yvour development database w

Figure 6.8 database.yml configuration file of e-commerceligpgion

Sqlite3 database engine is the default engine #olsRpplications. Other database engines
are MySQL and PostgreSQL allowed to work with Ragplication and configuration can be

in the file at the directory /app/config/databasd.y

£
3 resources :user_sessions, :only => [:new, :create, :destroy]
4
5 match 'admin' == 'admin/overviews#index'
6 match 'login’ => 'user_sessions#new'
7 match 'logout' => 'user_sessions#destroy’
8 match 'signup' => 'customer/registrations#new'
9 match 'admin/merchandise' == 'admin/merchandise/summary#index’
Figure 6.9: routes.rb configuration file
In the above figure parametessources :user_sessions creates seven different routes

in the application.
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HTTP Verb Path Action Used for

GET luser_sessions index Display a list of al
user sessions

GET luser_sessions new Return an HTML
form for creating ¢
new user session

POST luser_sessions create Create a new us
session

GET Juser_sessions/:id show Display a specifi
user session

GET luser_sessions:id/e edit Return an HTML

dit form for editing use

session

PUT luser_sessions/:id update Updee a specific use
session

DELETE luser_sessions/:id destroy Delete a specific us

session

Since the session of user does not need to bedaatiteshowed on the web page, therefore it

routes onlynew, create or destroy are allowed. Thenatch attribute asks the router to match

Table 6.1: Routes for user_session

the receiving GET request to a controller actiam.the Figure 6.9, mat ch “admin”

indicates thatadmin permalink always show the home page ifmex.html.erb) of the

/admin_overview controller.

64



6.2. Analysis of the Other Developed System

The e-commerce is very widespread term which has baplemented variety of people
and organizations. There are dozens of free andnssoial shopping cart systems are being
used present day. In this sub-cha@eencart shopping cart system was chosen to compare
to the currently developed e-commerce web apptinatDpencart system is PHP-based free

e-commerce application with the variety of featyvesvided.

opencart | ADMINISTRATION £ You are logged in as admin

Dashboard Catalog Extensions Sales System Reports elp Store Front

Hom

¢4 Dashboard

Total Sales: 50.00
Total Sales This Year 50.00
Total Orders: 0
No. of Customers: 0
Customers Awaiting Approval 0
Reviews Awaiting Approval [

0

0

Total Orders

s Total Customers

Affiliates Awaiting Approval

10
00 0102 03 04 05 0B 07 0809 10 11 12 13 1415 18 17 18 1820 212223

Latest 10 Orders

OrderiD Customer Status Date Added Total Action

N results!

Figure 6.1Q Administration dashboard of Opencart

Similar to the most of the modern web applicati@ggencart uses MVC (Model-View-
Controller) architecture.

Opencart database creation has the same proceabe ggocess of other PHP-based web
applications and is fully dependable from the AgaBhpMyAdmin working with 92 tables in
total. During the installation database name shbaldreated in PhpMyAdmin.
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phpliyAdmiln — 3 Server: localhost » (g Datab ce
74 7l 5 Structure . 2 SQL Search [EQuery #xExport [lmport Operations =3 Privileges [ Drop
Database - Table Action Records(® Type Collation Size Overhead
ecommerce (92) _'J [~ address = Jd % i X o MylSAM utf_bin 1.0 KiB =
[ affiliate = £l o MyISAM utf8_bin 1.0 KiB =
ecommerce (92) e

[~ affiliate_transaction E d % [ X o MylSAM  utf8_bin 1.0 ¥iB
I~ attribute B = | X 11 MyISAM utf3 bin 2.1 EiB =
[~ attribute_description i) B 3= [ X 11 MyISAM utfd_bin 2.2 EiB -
[ attribute_group B 3 [ X 4 MyISAM utf8_bin 2.0 RiB =

[~ attribute_group_description ¥ M| X 4 MylSAM utf8_bin 2.1 ®iB

I banner E B F= @ X 3 MylSAM  utf8_bin 2.1 RiB

[~ banner_image B = | X 2 MylSAM utf8_bin z.8 ®iB
[~ banner_image_description = [ X & MylSAM utfd_bin 2.2 RiB =

P! [T category E B == FE X 38 MyISAM  utf3_bin 3.3 ®iB
[~ category description # i X 38 MyISAM  wutf3_bin 8.1 KiB =
[~ category_to_layout E o FE W OX o MylSAM utf8_bin 1.0 ®iB =
[” category_to_store = EH 3 W X 38 My/SAM  utfd bin 2.3 RiB =

[© country & E i 233 MylSAM utfd_bin 1z.1 KiB

[~ coupon E B 3 E X 3 MylSAM  utfé_bin 2.2 RiB

B customer_tansaction [T coupon_history = J ¥ M X o MylSAM utf8_bin 1.0 ®iB
S [ coupen_preduct E wile =il o MyISAM  wifS_bin 1la ke =

B extension [~ currency E B 3= @ X 3 MylSAM  utf8_bin 2.1 ®iB
E s [~ customer 5 = = O X o MylSAM utfé bin 1.0 KiB =

Figure 6.11: Opencart database tables

Opencart application has built in using MVC arctiitee. The application has main modules
which areAdmin and Catalog. Each of the modules contains MVC modules which also
contains sub-modules. As for View, both of the nleduishare one common web interface

designing (including, images, styleshee css, thgamsied for all their sub-modules.

The sub-modules in Admin module are controllablly dry the Administrator. For example,
the administrator has a full permission to add,aipdar delete the catalog or corresponding

product which is contained as a sub-module in Admadule.
The sub-modules which have Controller within thevad module:

A catalog — Includes Products, Manufacturers, Prodattgory informations can be

modified by the administrator
A design — Banner and layout of the admin module
A localization — includes country, geo zone, languateck and tax status

A sale —includes information for coupon, order, fercand contact
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These

setting — Manipulates the global settings (languagerency and validation of the
information entries in the text field)

user — Controls the users and user permissions
payment — Controls item payment and checkout psoces

report — Shows the history information for saldsgging, sale coupon, sale tax, and
sale return etc.)

shipping — controls the shipping process (item Weidelivery object)
feed — Controls feeding of the web page

error — Shows the possible invalid access warnagep of the application (not found
pages, permission of the pages)

total — Shows the total informations for the couporedit, voucher, tax, order and
rewards of the user

sub-modules in the controller has the comidunctionalities. For example, User

controller in Admin module performs the followingaim functionalities:

HTTP verb Action Used for

GET index Shows the list of the object

POST Insert Adds a new user to the
database table

POST Update Edits the current user
information in the table

DELETE Delete Deletes the current user from
the table
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Table 6.2: Functionalities of the sub-modules in Admin module

15 public function insert() {

16 Sthis-»load->language( 'user/user');

17

18 Sthis->document-»>setTitle(Sthis->language->get('heading title'));

19

20 Sthis->load->model('user/user');

21

22 if ((Sthis-srequest-»server['REQUEST_METHOD'] == 'POST') && Sthis-svalidateForm()) {
23 Sthis->model_user_user-saddUser(Sthis-srequest->post);

24

25 Sthis->session->data['success'] = Sthis-»language->get('text_success');
206

27 surl = '';

28

29 if (isset(Sthis-=request-=get['sort'])) {

30 Surl .= '&sort=' . Sthis-»request-»get['sort'];

31 }

12

Figure 6.12:Insertion of a new user by administrator

In the above figure, it calls theddUser($this->request->post) function (at the line
23) to add a new user to the table. If we lookle Wser.php file in the directory

fadmin/model/:

1 <php
2 class ModelUserUser extends Model {
3 public function adduser(Sdata) {

4 Sthis->db->query("INSERT INTO ", DB PREFIX . "user' SET username = ", Sthis->db->escape($data
['usernane']) . "', password = "' 5th1s »(b- :escape(mdS(Sdata[ password'])) . "', firstnane = " . Sthis->db->escape($data
['firstnane' ]) "' lastnane = SthlS sdb-escape(Sdata[ lastname']) . "', email = ", Sthis->db-»escape($data
['email']) user group_id = " . (int)Sdata[ 'user group 1a'] . "', status = " . (int)Sdata[ 'status'] . "', date added
= NOW()");

g ]

Figure 6.13: Adding a new user to the table
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The functionAddUser executes the simple query statement (SQL commandsider to
insert the user information into the database tablee app/model directory has the
corresponding files for each sub-modules in Admiodaie. These model files contain the
functions executing the query statements (for edxempddUser , editUser and

editPassword  anddeleteUser ).

The configuration files in Opencart are categorized 2 parts. One is for Admin module and
another is for Catalog module configuration. Thesefiguration files allow to use the global
constant variables which could be attached in tleelule Admin, Catalog respectively.
Besides these configuration files it has one glaoalfiguration file callegphp.ini which

encircles the entire application.

1 magic_quotes_gpc = Off;

2 register_globals off;

3 default_charset = UTF-8;

4 memory_Llimit = 64M;

5 max_execution_time = 180008;
6 upload_max_filesize = 999M;
7 safe_mode = Off;

B mysql.connect_timeout = 20;
9 session.use_cookies = On;

10 session.use_trans_sid = Off;
11 session.gc_maxlifetime = 12000000;
12 allow_url_fopen = on;

13 ;display_errors = 1;

14 ;error_reporting = E_ALL;

Figure 6.13: Configuration file php.ini
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The file indicates the global settings for the aggilon setting providing various types of

values for whether it is allowed to use cookiesession or to define the memory size of the

application.

Ordering process in Opencart system is very saphtst issue. The lines of codes which

proceed the confirmation of the order checkout tiaind 400. If we take a look at the file

confirm.php  file in the directorycatalogy/controller/checkout , Which makes

the final confirmation process of the customer grttee defined steps are the following:

1.

2.

First it checks the validation whether shippingradd has been set
Checks the validation if the shipping method haanbset

Validates if the address of payment has been set

Validates if the method of payment has been set

Checks whether cart has the product and stock

Checks the minimum quantity of the products ordered

Sets all the information of the customer, paymdnpgng to thedata package

which will be sent as the argument between thepages.
Sets the gift voucher of the product to tfe#ga package.

Sets all the product information to tHata package.
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aar

118 if (Sthis->customer-»>isLogged()) {

119 Sdata[ 'customer _1d'] = Sthis->customer->getId();

120 Sdata[ 'customer _group 1d'] = Sthis->customer-2getCustomerGroupld();
121 Sdata[ 'firstname'] = Sthis->customer->getFirstName();

122 Sdata[ 'lastname'] = Sthis->customer->getLastName();

123 Sdata[ 'email'] = Sthis-»customer-sgetEmail();

124 Sdata[ 'telephone'] = Sthis->customer->getTelephone();

125 Sdata['fax'] = Sthis->customer->getFax();

126

127 Sthis->load->model( 'account/address'):

Figure 6.14 Sample lines of coding of the checkout confirmati

In the above figure, it shows thdata package argument which holds the all information
relevant to order checkout process and is beingtsethe next page as an argument of the

function.

6.3. Comparing the Systems On Behalf Of the Technology

As we seen in the previous chapter, analyses ftin ddferent frameworks show the
different perspectives in some ways. First an@rfwst is the complementary software to
form the development environment. To do web appboaand to run the completed one
under Ruby on Rails framework needed no externf@vace such as what we use for PHP
framework. Because we have to install the sevedtaireal programs such as local web server
(e.g. XAMP or WAMP) in order to execute PHP apgiica. But in the case of Ruby on Rails
no external web server needed install in the lamahputer. All we need is install the
packages in order where Ruby language goes ficstrean Gem (which handles packages and
is a standard library of Ruby installation sincebRwersion 1.9), finally Rails which deploys

a installable package of the framework.

The next important thing is, the number of linegodles is considered as extremely dissimilar
issues as for the developers. When a developersamrkthe application building with Ruby
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on Rails framework it takes from a developer fasldealing than it would take working on

PHP based framework. For example, User controlierthe same actions which amdex,

create (insert in PHP), update, delete for both frameworks.
e-commerce built in Ruby on Rails Opencart system built in PHP
87 500

(app/controller/admin/users_controller.rb) | (admin/controller/users/users.php)

Table 6.3:Lines of codes in both User controllers

Not only in controllers but also it differentiates views and model files. Especially model
files in Opencart contain huge number of SQL conusathat take hundreds of lines. In
contrast Ruby on Rails model files have relatidelys lines of codes due to the fact it does
not use SQL.

e-commerce built in Ruby on Rails Opencart system built in PHP
Direct mapping to the tables PhpMyAdmin tool
Sqlite3 (Default), MySQL, PostgreSQL MicrosoftSQUYSQL, PostgreSQL, Sqlite

Table 6.4: Database usage for both systems

Database migration process in Ruby on Rails igively flexible where developer can easily
modify database tables even during the run timepebddency between the tables also
identified in the files inapp/modelsdirectory when it uses the attributes suchhas one ,
has_many, belongs to etc. Opencart system is fully dependent on PhpMyAdtool
which handles the administration of MySQL. In camgrRuby on Rails database designing is
independent of SQL in the level of coding wherealet in Ruby on Rails framework maps

directly to a table in a database. And developsrsaiowed to choose whatever model name
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and table name. In the case of when a developdakeisly has some errors app/model

designing he is able to re-migrate the databaselbyg back the tables and migrating again.
This feature gives more privileges to a Ruby onlIRaleveloper to make changes
simultaneously rather than making the changes parsg¢e tool which is totally independent

from the ongoing web application.

And the next thing is the gap of the configuratfdes in both systems in terms of number.
Opencart system has plenty numbers of configurdiies when two main categories Admin
and Catalog have the separate setting files wiherdéiles are almost identical. Ruby on Rails
has the some main configuration files with YML ex®mn which fully spans the entire
application. For exampldatabase.yml  andconfig.yml  files can be the total solutions
configuring the entire in our e-commerce applicatiwhere Opencart still has the different

types of configuration files in dispersed intontgain modules of Admin and Catalog.
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7. Experimental Results and Analysis

In this part it will briefly summarize the expermas which obtained during the
development of the web applications and consegsewomparing the features in two
separate platforms.

7.1. Gained Experiences

The e-commerce web application is fully functioapplication which provides the people
sell and trade the goods through online. By doihg tthesis it has obtained some
acknowledged know-hows and knowledge on puttingraroerce on the web programming
paradigm. Varieties of web development technologyehbeen established since the last few
decades. From those technologies it has chosen &ulRails to challenge my development
and being able to bring my skill to a new levelvBleping Ruby on Rails allows developer to
work in flexible environment using all-in-one metiso Data collection was the crucial stage
in the beginning of this thesis. Finding a propatadand variables for the web application is
important to keep the development up on the rigte.dt took much more time for gathering
the information and building the design of databts#es rather than implementation of
coding. Also it required to find the proper openss® platform which built in either PHP

based framework or Python based one.

After successfully assembled the data which is egddr the application it is required to
create the development environment. Creating thér@rment under Ruby on Rails
framework is considered as a deal to accomplisthortly which is an extended advantage

for Ruby developers. Because no third party sofwaquired (such as local web servers

As for the implementation part of the applicatidre tinitial thing was how to create the
database tables dynamically on the basis of linkdggween the tables that already done in
the design part.
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8. Conclusion and Future Work

In this thesis it has analyzed the usability of Rum Rails framework and made the
comparison of it based on the e-commerce web ajait with another identical application
built in PHP framework. Comparing to PHP based &emork the result showed that the Rails
developers obtain more productivity by writing lessle and getting a light environmental
settings of the development. A developer of RubyRails can be apart from writing the
complicated configuration files and is allowed tmo®thly handle the database table
designing during the runtime. In addition, a dassbanigration process of Ruby on Rails
showed that a developer can spare the time wheatirogethe database schema and switching
between the versions of database.

During the study and analyzes it has tried to pyteffort to emphasize the features and
advantage of Ruby on Rails framework over thosectygeatures of PHP base frameworks.
Electronic shopping applications based on PHP w@olgy has been popularized among the
web developers through the years. Almost many eir thatabase based on PhpMyAdmin
tools with consolidation of local web servers sashXAMP or WAMP. Opencart system is
free, reliable to use and considered as one oktebepping systems despite its open-source
designation. The system has built in using theclagi MVC architecture which indicates
objects in class has its controller, view and mod&ments. It also provides very
sophisticated procedures of electronic shoppintesysontrolling over 90 tables in database.
Considering analysis made in this thesis it has ecdm the conclusion that the web
applications with PHP framework including Opendartess handy and comfortable for the
developers comparing with e-commerce applicatiait buRuby on Rails. In addition Ruby
language’s dynamic, reflective and compositionhef different syntaxes make Ruby on Rails
framework much handy in terms of usability and offetemper proceeding for both the

coding and designing database table at the samge tim

Future analysis and investigations need to be dorevaluate Ruby on Rails deployment

performance and scalability. Also the debuggindwtégue in Ruby on Rails provides very
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detailed log information to the developer which desk to be considered to run the

development with prudent approaches.
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10. Appendix

10.3. Distribution of the Platforms in E-Commerce Websites
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Source: http://www.simonlilly.com

10.4. Usability of Various Web Application Platforms

Job Trends from Indeed.com
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Source http://articles.businessinsider.com

10.5. Lines of Codes in MVC Including Comments

e-commerce Opencart system  Opencart system
(Ruby on Rails) _
(Admin module) (Catalog module)
Controller | 4078 36769 16883
Model 4867 7310 6102
View 6792 22438 7049
Total 15737 96551

Source: own estimation
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11.

CD-ROM
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