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ABSTRACT
AN IMPLEMENTATION OF
HELPDESK MANAGEMET SYSTEM
FOR BOTAŞ AS A COMPONENT OF E-BUSINESS
Dündar, Oğuz
M.S., Computer Engineering Department
Supervisor: Prof. Dr. İbrahim Akman
June 2005, 86 pages

This study reviews the e-Business technologies in Turkey and the world and
examines the e-Business models used on the applications in both public enterprises
and private sector. It also inspects the steps for building an e-Business for
organizations.
The study also provides detailed information about the development of a software
of Helpdesk Management System (HMS) as an application of B2B for BOTAŞ
Petroleum Pipeline Corporation. HMS application has been developed by
considering the procedures of total quality HMS of BOTAŞ. This application, which
is for all of the end users of BOTAŞ, has become a Web-based application developed
by the architecture of Visual Studio .NET on the platform of Microsoft Windows
DNA.
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ÖZ

E-İŞ BİLEŞENİ OLARAK BOTAŞ İÇİN
GELİŞTİRİLEN KULLANICI YARDIM MASASI
YÖNETİM SİSTEMİ UYGULAMASI
Dündar, Oğuz
Yüksek Lisans, Bilgisayar Mühendisliği Bölümü
Tez Yöneticisi: Prof. Dr. İbrahim Akman
Haziran 2005, 86 sayfa

Bu çalışmada Türkiye ve dünyadaki e-İş teknolojileri incelendi. Kamuda ve özel
sektördeki uygulamalarda kullanılan e-İş modelleri ele alındı. Ayrıca
organizasyonlarda bir e-İş yapılanmasının aşamaları hakkında bilgi verild i.
Ayrıca bu çalışma, BOTAŞ kurumunda kullanılmak üzere bir B2B uygulaması olan
Helpdesk Management System yazılımının geliştirilmesi hakkında detaylı bilgi
vermektedir. KYM uygulaması BOTAŞ’ın yayınlamış olduğu KYM toplam kalite
prosedürleri dikkate alınarak geliştirild i. Tüm son kullanıcılara yönelik olan bu
uygulama Microsoft Windows DNA platformu üzerinde Visual Studio .NET
mimarisi kullanılarak geliştirilen bir Web Tabanlı uygulama oldu.

Anahtar Kelimeler: e-İş, Yönetim Sistemi, Kullanıcı Yardım Masası
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CHAPTER 1

INTRODUCTION

1.1. Basic Terminology
An information system (IS) can, technically, be defined as a set of interrelated
components, which collect, process, store, and distribute information to support
decision-making and control in an organization. An information system contains
information about an organization and its surrounding environment [1]. According to
O’Brian, IS is a system that accepts data resources as input and processes them into
information products as output [2].
Information systems are comprised of some resources and products such as
People, hardware, software, data, network resources and information products. This
concept has expanded significantly over the years. It began as ‘Data Processing’ in
1950s, then continued with ‘Management Reporting, Decision Support, Strategic and
End User Supports’.

Today Information System Products are generally realized

through Electronic Business and Commerce. An IS is discussed at four main levels.
These are: Strategic-Level, Management-Level, Knowledge-Level and OperationalLevel [3].
Making decisions is the basic function of a management process. Those in the
business of management are to choose the best one by using quantitative measures to
determine which one of the decisions carries the least amount of risk. Feedback on
the results constantly presents management with more decisions on whether to
modify the alternative chosen or accept the course of events, which are developing
[3].
Management Iinformation Ssystems (MIS) combine the theoretical work of
computer science, management science, and operations research with a practical
orientation toward building systems and applications [1]. MIS, since including
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operational systems and transaction processing systems, are only used indirectly by
managers. It is believed that the term Business Information Systems (BIS) to
describe all types of IS used in business, including decision support systems and
operational information systems is more appropriate than the use of the term, MIS
[4].
MIS serves the management level of the organization, providing managers with
reports and, in some cases, with on-line access to the organization’s current
performance and historical records. Typically, these systems are oriented almost
exclusively to internal, not environmental or external, events. MIS primarily serve
functions of planning, controlling, and decision making at the management level.
The basis for MIS is a sort of technology that is changing extremely rapidly
nowadays. The trends in MIS bring advantages, but also create problems for those
who must manage and use technology. One such change is the increase in the power
and usefulness of microcomputers. For most of the history of information systems,
the MIS department has held near-exclusive control over all computing resources.
MIS is the development and use of effective information systems in organizations. A
large organization, such as IBM or General Motors, includes literally thousands of
information systems of all kinds [5].
As it is clear, management still performs basic functions. However, the
communication network for information has increased enomously. Today the scope
of MIS covers all organization level activities, as well as integrated networks of
organizations [6].
There is no universally accepted definition for e-Business. Yet, the essential
characteristics of e-Business are those that deal with two parties: business and
consumer.
When we turn our gaze into past, we see that e-Business was defined as doing
business on the Internet not only by shopping, but also giving service to the
customers and collaborating with business partners.
During the time of the research, e-Business used to be defined as the use of
Internet technology to share business information, maintain business relationships,
and/or conduct business transactions. As a definition, e-Business also includes both
communicating and conducting transactions with stakeholders through the use of an
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organization’s Internet, intranet, and/or extranet [7].
Businesses are becoming e-Business enterprises. The Internet and Internet-like
networks –inside the enterprise (intranets), and between an enterprise and its trading
partners (extranets)– have become the primary information technology infrastructure
that supports the business operations of many companies. E-Business enterprises rely
on such technologies to (1) reengineer and revitalize internal business processes, (2)
imp lement electronic commerce systems among businesses and their customers and
suppliers, and (3) promote enterprise collaboration among business teams and
workgroups. Figure 1.1 illustrates how an e-Business enterprise depends on the
Internet, intranets, extranets, and other information technologies to implement and
manage e-Business operations and electronic commerce and collaboration. We can
define e-Business as the use of Internet technologies to Internet work and empower
business processes, electronic commerce, and enterprise communication and
collaboration within a company and with its customers, suppliers, and other business
stakeholders.

Figure 1.1 E-Business Enterprise Dependencies [2]
The other term, Enterprise Collaboration Systems, involves the use of groupware
tools to support communication, coordination, and collaboration among the members
of networked teams and workgroups. An e-Business enterprise depends on intranets,
3

the Internet, extranets, and other networks to implement such systems. For example,
employees and external consultants may form a virtual team that uses a corporate
intranet and an extranet for electronic mail, videoconferencing, electronic discussion
groups, and Web pages of work-in-progress information to collaborate on business
projects [2].
E-Business gains strength, using MIS together. MIS provide extra benefits to
improve of e-Business applications as well. For example;


MIS support structured decisions at the operational and management control
levels



MIS are generally reporting and control oriented.



MIS rely on existing corporate data and data flows



MIS have little analytical capability



MIS generally aid in decision making using previous and current data



MIS are relatively inflexible



MIS have an internal rather than an external orientation [1]

When we focus on the changes, which are a part of the MIS, we can see that rapid
developments are occurring: MIS are based on a rapidly changing technology. The
change is fast, and it is getting faster every month. Due to the technology boom, not
only computers have become incredibly powerful but also their price is falling. High
tech computers can be bought at a small price now.
That’s why; MIS personnel need to be constantly re-trained on new technologies.
Some people cannot find themselves ready for new technologies, methods, and
procedures, and therefore they may become redundant in their organizations. The
problems faced are as follows: Undeveloped products are introduced to the market
that cause incredible disruption and stress until their oddities are removed or
understood well enough to be overcome, handled or avoided. These problems are
especially troublesome to MIS departments because MIS personnel constantly have
to learn new techniques. Then, as soon as one problem is solved, another one pops
up. With growth in the end users’ confidence, simplifications of development due to
changes in technology, and emergence of system integrators, end users have begun to
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take more responsibility for development and use of their own information systems.
This phenomenon is sometimes called line MIS [5]. Now, let’s focus on the
subcategories of the topic and go into further detail.
1.2. Literature Survey
Trends about e-Business often started slowly but spread like wildfire as consumers
and companies boost their demands. As mentioned earlier, trends may evolve
dramatically in the near future. Consumers are changing their buying habits and
embracing e-Commerce faster than anyone’s prediction. It started slowly in 1989 in a
remote lab in Switzerland, but with the advent of the Mosaic browser, the Web burst
onto the mass market, taking everyone by surprise [9].

Table 1.1 Major Trends Driving e-Business [8]
What are the main trends in e-Business that have dominated the market? Trend
spotting is not just for entrepreneurs looking to start new companies or for marketers
attempting to sell old products in new packages. It is useful for identifying new
business opportunities as well. Consider the growing emphasis on well-being. This
trend encompasses several mini-trends: a yearning for stress relief, a desire for
greater balance in one’s life, a revitalized interest in family and home, and a new
focus on the environment.
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What is the business response, in this case? For instance; grocery stores now stock
natural and organic foods, medicinal herbs, and ready-to-eat meals. Insurance
companies are beginning to cover alternative medicine. Travel agencies increasingly
sell spiritual-vacation packages [8]. An investigation by VeriSign estimated that
online shopping grew up by 24% in 2004 all over the World [9].
However, in the meantime, the smart manager stands at the forefront of trends,
such as the wireless, before they become mainstream. Because it takes years to steer
large organizations in new directions, company captains must be aware of what lies
ahead, or their companies will sink as quickly as the Titanic. Trend spotting has fast
become “plan or be planned for” [8]. This is the other side of the coin in the rapidly
developing e-Business market.
If we come to the subject of what kind of measurable benefits are provided to the
companies by a successful e-Business Management Model, what we can do are
mentioned below:


You can decrease your operational costs with 20%



You can move 30% of total sales to cheaper channels (internet, call centers)



You can save 20% from your expenses.



You can increase 2 folded your management profits [10].

Now we turn to the applications of the e-Business in practical life, we are faced
with the new terminologies below:
First of all, a company’s business model is the way in which it conducts business
in order to generate revenue. In the new economy, companies are creating new
business models and reinventing old models. Although there are many different ways
to categorize e-Business models, they can be broadly categorized as business-toconsumer (B2C), business-to-business (B2B), business-to-government (B2G),
consumer-to-consumer (C2C), and consumer-to-business (C2B). Within these broad
categories, there are a number of variations in the way the models are implemented
[11]. Let’s go over them one by one in order:
Business-to-consumer (B2C). Consumers are increasingly making use of the
Internet for shopping and purchase products, arrange financing, arrange shipment or
take delivery of digital products such as software, and get service after the sale. B2C
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e-Business includes retail sales, often called e-retail (or e-tail), and other online
purchases such as airline tickets, entertainment venue tickets, hotel rooms, and shares
of stock, the most well-known of which are such as amazon.com [12], Ebi [13],
Interflora[14], Toys’r’Us[15], BMW[16] are the examples of B2C.
Business-to-business (B2B). Although B2C is the most familiar form of eBusiness, transactions between and within businesses account for a large share of
commercial activity. Business activities within a company are increasingly transacted
online via the company intranet. An intranet uses Internet technology to allow
employees to view and use internal Web sites that are not accessible to the outside
world. Garanti Alışveriş [17], TürkTicaret [18] are the examples of such systems.
These sites work on foreground like B2C application but in the background its runs
B2B applications. Also “Arena Bilgisayar” [19] connects consumer-to-business but
also connect vendor-to-business. We can say internet/intranet oriented ERP and
CRM applications are called in this category.
Business-to-government (B2G). Another business model similar to the B2B
model is the business-to-government, or B2G, procurement model. B2G eBusinesses such as eFederal.com and Gov.com are hoping to tap into the $18 billion
per year market for government procurements that do not require an ID. Not only do
businesses sell directly to consumers and other businesses online, but also consumers
now interact with each other to buy, sell, or trade products, personal services, or
information. “T.C. Devlet Malzeme Ofisi” [20] is a good example from Turkey.
DMO purchases products from companies and sells goods to the government. Also
public companies can order anything from that site.
Consumer-to-consumer (C2C). With the C2C e-Business model, consumers sell
directly to other consumers via online classified ads and auctions, or by selling
personal services or expertise online. Examples of consumers selling directly to
consumers are “eBay” [21] (auction) and “Perfect Corp.” [22] from the global market
and “ SiGates Interactive” [23], “Doğan Online” [24] from Turkey.
Consumer-to-business (C2B). The C2B model, also called a “reverse auction” or
“demand collection model” enables buyers to name their own price, often biding, for
a specific good or service generating demand. The Web site collects the “demand
bids” and then offers the bids to participating sellers. “Efficient Auction LLC” [25]

7

and “Priceline Inc.” [26], “C2B Canada” [27] are examples of C2B e-Business
models. Also we can add Human Resources / Recruitment sites to this category such
as Kariyer Akademi A.Ş. [28].
1.3. Some Well Known Helpdesk Management System Softwares
Helpdesk is a source of technical support for hardware or software. Helpdesks are
staffed by people that can either solve the problem directly or forward the problem to
someone else. Helpdesk software provides the means to log in problems and track
them until solved. It also provides the management information regarding support
activities.
LBE Web Helpdesk
LBE Web Helpdesk is a helpdesk system designed for Internet and Intranet. It is
compatible with famous Web Server running on Microsoft Windows operating
systems. It doesn’t work on other operating systems. It is only helpdesk software and
has not such complex architecture (http://www.l
http://www.lbehelpdesk.com/).
Elementool
It is a web-based customer service software. Helpdesk module is a part of the
system. It has a flexible architecture, therefore it can run on any famous Web Server
software that runs on any operating system. It also runs as an independent Web
browser. Elementool software can generate more complex reports and has live
update

mechanism

that

can

be

downloaded

from

the

Internet

(http://www.elementool.com
http://www.elementool.com).
HelpMaster Pro
HelpMaster Pro is a helpdesk system software. It has more modules, such as Call
Center, Asset Management, Workflows, Contact Management, etc. It can be used as
a call center phone and can do automatic call escalation. This is indeed a nice feature.
Also program runs on the web (http://www.prd
http://www.prd-software.com.au/).
E11
It has been designed for IT departments’ helpdesk. It is related to our project, but
it looks more complex. It runs on any OS, any DBMS, and any other Web servers.
Also it has LDAP and AD integration. It supports phone based systems. And also it
supports multi location and security levels. It has some additional modules, such as
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Contact Management, Knowledge Management, Self Service, Automated FAQ,
Asset Management, Workflow (http://www.e11.online.com
http://www.e11.online.com).
Remedy
Remedy is most famous software all over the world. It is also a helpdesk system
software. It has several more modules, and they can be fully integrated into each
other. HelpDeskIQ is a web browser-based module. It can work on its own and does
not need other modules. It is independent of web browser, OS and DBMS. With this
module comes some features, like small business IT helpdesk operations, reports,
costs,

inventory

tracking,

self

service,

problem

management,

etc.

(http://www.remedy.com/
http://www.remedy.com/).
1.4. Purpose and Scope of the Study
Today, e-Business Management Model, which is considered as a revolution in
companies as a way of business-making, is based on the technology of the Internet,
the world wide communications network. Two basic elements of e-Business
Management can be described as:


How companies can use the internet technology in order to reach operational

efficiency, saving and profitability


New business opportunities based on internet technology

The business goals related to these two elements can be considered as companies,
which aim to increase of operational efficiency, profitability and to reach with
cheaper ways to the new market segments. Big or small, these targets come along
with the necessity of new approaches, process and technologies to all of the
corporations. The transition to e-Business Management Model is not to establish the
new technology, but to bring the power of business and the solutions of new
technology based on new approaches to processing of business together. If we define
e-Business Management, using this information, we will see the explanations below:
“E-Business Management is a considerate business management which runs a
chain of values made of customer, employee and the business-partners, more
efficient / profitable and real-time and at the same time, to manage the operations of
companies more productive.”
As may be understood from this definition, the real model of e-Business
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Management is an understanding of business-making, which can manage the
operations more efficiently, flexibly and cheaply than it was done before, using the
power of internet to the full. In this model, all the components of operations, which
are employees, managers, customers, citizens, the public enterprises, business
partner, suppliers, etc, are the users of real-time of the system and they share the
actual information instantly. Hence;


It is possible to see an organization from every aspect and to establish
powerful “decision support systems”.



“The customs, business partners and employees”, being a piece of the system,
provides the users to get the information from its source, “data integrity”,
consistency and appropriation; consequently to decrease the operational costs
and to increase efficiency and administration profits.



Making “real-time” operations with suppliers and business partners can
decrease the costs of purchase of goods and services and these profits of costs
are reflected directly in “the balance sheet” and “profit-loss statement” of the
company.

B2B applications have shifted bureaucracy from paper based documents to
paperless medium. Productivity will increase after moving of whole document flows
in procedural architecture to electronic medium.
Based on the discussion above, the purpose of this study is to develop a B2B
application, which focuses on Helpdesk Management System (HMS) for BOTAŞ.
Through this application, the followings can be conducted;


A strong communication between the users and Information Technologies
department will be ensured.



The business processes in written form will change into paperless e-Business
processes.



The coordination about users management in the department of Information
Technologies will be organized.



Help Desk Works will be measured.
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Content analytical reports for the managers of Information Technologies
Department will be produced.



“Knowledge base db” for the personnel of system support will be formed.

It is expected that the resulting system to increase the efficiency and satisfaction
pleasure of users. On the other hand there are several helpdesk management software
programs. The scope of these kinds of works is quite widened as a result of severe
competition. Many modules for a functional package of help desk software are to be
bought. With the system I developed BOTAŞ will not have to buy these sorts of
software packages, and thus it will not have to purchase a program in accord with
“Total Quality Procedure” which is mentioned in its structure. Besides, this work
will be a model for other organizations apart from BOTAŞ.
Besides, this study will be a source for those who plan to move e-Business
processes to the electronic medium, or for those who aim to build an e-Business
Management Model or conduct a research on this subject.
My objective is to make processes between IT-Support person and Users work
and also turn them into electronic and scaleable medium. My expectation is that
support persons’ productivity will be increased and user satisfaction from this
application will be realized. As a result, I will be able to build more extensive robust
reports to IS/IT Manager for future planning, for evaluation of the staff productivity,
and user productivity boost.
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CHAPTER 2

BUILDING AN E-BUSINESS

2.1. E-Business Applications
Any enterprise or a job is actually a business organization. When we talk about eBusiness, we confront that the term, enterprise, is often used to identify any
organization or an enterprise which uses computers and a network to communicate
and interact with employees, suppliers, and customers. Not only the amount of
information which an enterprise must store is tremendous, but also the information at
hand should be processed quickly. For example, a programmer may have to update
the product and pricing changes on a Web site often and as quickly as possible.
Programmers may also encounter problems related to inventories and shopping
complaints: Thus, there may also be a need for customers to verify that the product
he or she placed in a shopping cart is actually in the inventory. Vendors need to route
orders to complete the task quickly. Furthermore, several systems have been
developed to help e-Businesses store and process their information while they make
use of the power of the network to make information quickly available to employees,
strategic partners, and customers [11].
2.2. E-Business Architecture
As discussed before, an e-Business architecture is a blueprint that is used to guide
the delivery of applications and data related to an organization’s e-Business
activities. There are many different ways to express an e-Business architecture. Large
IT vendors, such as IBM, Microsoft, and Sun Microsystems, have developed their
own ways to illustrate such architecture. We take a relatively simple approach to
expressing what an architecture is by breaking it down into three layers: information,
application, and infrastructure. This view is shown graphically in Figure 2.1 [29].
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Figure 2.1 E-Business Architecture
The information layer consists of guidelines that direct information creation,
distribution, and access for an organization. Issues such as information modeling,
standardization, control, and ownership are included in this layer. While the
information layer is quite important, we concentrate most of our discussion on the
other layers. The applications layer describes the environment in which applications
will operate, as well as the applications that will implement the business logic
required by the organization. Web applications, such as Web servers and content
management systems, are also included in the applications layer. Now, I like to
subcategorize these layers as follows:
2.2.1. Information Layer
The most important layer to concentrate on is the information layer, and this layer,
in an e-Business architecture, represents the organization of the data used in eBusiness applications. Individual data models for each application area are included,
as are connections between these models. The rules for data-oriented business are
also specified in this layer. The information layer also contains specifications for
various data warehouses and data marts associated with e-Business. Information
discovery tools, such as data mining software, data retrieval software, and search
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technologies, are also specified in the information layer. Information security
specifications are also part of this layer [29].
Data Models
After exemplifying the layers, now it is time to explain data models. The first one
of the data models is ‘the Enterprise data warehouse’ (EDW) which is at the center of
processing. All data is stored here at one time or another, including four titles:
Granular data : This is the lowest level of detail. It can be shaped into different
forms and structures. Accounting can look at data one way; finance can look at same
data another way, sales can look at data in yet another way. But underlying it all is
one stable foundation of data.
Historical data : Up to five years worth of data can be stored. The data is available
for immediate analysis. A Wall Street analyst or a Washington legislator can call up
data immediately, in a manner never before imagined.
Integrated data : This is the data where the applications bias has been removed.
Application bias is where the definition is specific to one application but not
universal to the enterprise. There usually are multiple sources of data feeding the
enterprise data warehouse, but those sources have their data integrated before
entering the EDW. The corporation is able to get clear and consistent image of data
by going to the foundation. Another characteristic of data flowing into the data
warehouse is that it can be stored for as long as it is useful. The enterprise data
warehouse thus becomes a historical foundation as well as an integrated foundation.
Corporate data : This usually comprises large volumes of data that must be easy to
access and reshape for reconciliation [30].
After counting different sorts of data, now I would like to concentrate upon the
rules that are undeniable and crucial parts of the businesses and e-Businesses alike.
They can be studied under six different titles, all of which bear are of great
importance for those who want to run an e-Business.
Business Rules
Legal Issues : A startup e-Business should seek legal advice when dealing with
such issues as copyrights, trademarks, employee benefits and compensation,
retirement plans, and personnel policies. Understanding and solving marketplace
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issues such as taxation, content liability (terms of use), and information privacy may
also require advice of an experienced attorney.
Leasing Commercial Office Space : Many startup e-Businesses begin at an
entrepreneur’s kitchen table and quickly expand to temporary office space, often a
spare room converted into an office. Signs that an e-Business has outgrown its
temporary home office space include the need to add employees, a need for more
storage, insufficient electrical outlets, insufficient phone lines, a need to add telecom
services, and the need for more office equipment for which there is no space.
Hiring Employees : The key to success for any business –and an e-Business is no
exception– is its people. Additionally, knowing whom to hire first may be confusing
for a startup e-Business. Usually, each additional round of financing allows an eBusiness to increase its staff. While every e-Business startup is different, an eBusiness might consider its first key hire to be the chief information or technology
officer. Even if much of the technology is to be outsourced, it is critical to have a key
person with superior technology skills to help design and monitor the e-Business
systems development and operations. Next hires might be internal technology staff, if
needed, such as software engineers, Web developers, product managers, and network
administrators. After securing next round of financing, it may be time for an eBusiness to concentrate on hiring employees for marketing and customer support
teams.
Build Your Brand : Build ing a brand is more than just a URL and a logo. A brand
is a combination of name, logo, and design that identifies a business’s products or
services and differentiates the products and services from those of competitors. A
brand is the difference between a soda and a Coke, or between running shoes and
Nikes.
Domain Names : A domain name identifies a Web site on the Internet and allows
a

Web

browser

to

locate

that

site.

For

example,

the

domain

name

“www.
www.google.com” identifies the “ google.com” Web site located on a particular
Web server. The “ google” portion of the domain name identifies the organization or
entity associated with the domain name. The “www” identifies the server that
handles Internet requests. The “com” portion is called the top-level domain (TLD)
and identifies the general category in which the domain name is registered. For
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example, the top-level domain “com” indicates the commercial domain.

Selecting the Technology : An e-Business entrepreneur must make many
technology decisions for an e-Business. Software must be selected to handle all of
the aspects of the e-Business, including such important functions as sales
transactions, inventory monitoring, accounting, and internal record-keeping. The eBusiness’s principals must decide whether to hire and maintain the in-house
technology expertise needed to develop the e-Business’s internal computer systems
and Web site, or to outsource these functions. Table 2.1 summarizes several
technology software options.

Table 2.1 Technology Software Options
Discovery Tools
Our primary focus has been on operation systems, which are the systems that
handle the day-to-day activities of an organization. However, it is important to
understand that the value of the data generated by these systems extends beyond dayto-day operations. Unfortunately, the structure of the data in operational systems is
not optimized for supporting decision-making. As a result, there has been
considerable work done in developing methods and technologies to structure data
and make it available for decision support.
Data warehousing : Data warehouse can be summarized in terms of the following
characteristics:


A data warehouse is a collection of databases that are designed for decision
support
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The databases are subject-oriented.



The data is integrated from a variety of sources.



The data is often transformed from its original format in the source databases.



The data is time-variant, which mean that there is a time dimension to each
item of data.



The data is nonvolatile. An item of data is put into a data warehouse, thus it is
never removed.

Tools for Data Retrieval, Formatting, and Analysis : This is perhaps the most
varied category of components. A wide variety of decision makers utilize the data in
a data warehouse. Query tools allow users to retrieve data from the data warehouse.
Report generators are an example of formatting tools. Analysis tools include
spreadsheet software (such as Excel), statistical analysis software (such as SPSS and
SAS), and multidimensional analysis software. Two emerging developments in the
analysis tool category are data mining and data visualization tools. Data mining tools
help users discover patterns in the data. With most analysis tools, users know what
questions they want to ask before using the tool. W ith data mining, users do not
necessarily need to know what questions to ask; software clarifies and reveals
patterns for the user. Data visualization tools allow users to “see” patterns in the data.
These tools allow users to build quite complex, three-dimensional representations of
the data.
Management Tools : Data warehouse management tools allow those responsible
for the operation of the data warehouse to perform their tasks more effectively. These
tasks include controlling access to the data in the data warehouse, performance
monitoring, and usage monitoring. Now that, you have an understanding of the
various components of a data warehousing environment, let us examine how it all fits
together.
After summarizing the business rules and discovery tools, now I would love to
elaborate on the rules – which are related to access to web and internet providers. We
can see servers, hosting companies integrators, and Internet providers under these
headings. Now let me explain these step by step:
Access Rules
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There are many different kinds of technology service providers available to a
startup e-Business. These different service providers offer a range of overlapping
services and are known by an array of confusing acronyms. The wide array of
technology services available includes access to the Internet, Web site hosting,
complete software and hardware outsourcing. Web development, Web strategy
consulting, and all conceivable combinations of these and other technology services.
Let’s start with one of the access rules, which is of great importance in the
beginning:
Internet Service Providers : Many e-Business prefer to outsource their Web site
operations because they do not have the in-house staff to monitor and maintain their
Web sites or guarantee 100 percent reliability of their servers. Many e-Businesses
also find that it is more cost-effective to outsource their Web site operations. EBusinesses can outsource their Web site operations to an ISP. ISPs, sometimes called
Internet Access Providers (IAPs), are the companies that provide connections to the
Internet. ISPs often offer Web hosting services, because they already have the
hardware, software, and Internet connection necessary to operate Web sites. An eBusiness that outsourcers its Web site operations to an ISP rents space on the ISP’s
servers located at the ISP’s facilities. Another way to outsource Web site operations
is to use a Web hosting company.
This feature is succeeded by an equally important access rule, which is web
hosting companies:
Web Hosting Companies : Using a Web hosting service provides an e-Business
with several advantages. An ISP or Web hosting service has a staff available 24
hours a day with the technical knowledge to keep the servers and network
connections running. Because the servers are located at the ISP’s or Web hosting
service’s facility, connectivity to the Web site is not limited by the bandwidth (data
transmission rate) between the customer and the host. An ISP or Web hosting
company can provide a level of redundancy that an e-Business may not be able to
provide for itself, including redundant hard drives on the servers, backup power from
generators, and redundant connections to the Internet.
Now let me move on to another important group of access rule. They are similar
to other services in many ways but this has some special characteristics as well:
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Application Service Providers : Many e-Business now outsource their technology
needs to application service providers. ASPs deliver and manage software
applications and other computer services for multiple customers from remote data
centers, using private networks or the Internet. Many large software and hardware
companies are jumping on ASP bandwagon. Microsoft, Oracle, SAP, Dell Computer,
IBM, AT&T, and Qwest Communications among others are now providing ASP
services. In August 2000, Gartner, the market research group, predicted that the
worldwide ASP market will grow to more than $25.3 billion by 2004. Different
ASPs offer a diverse menu of services [11].
However, ASPs typically provide IT infrastructure, software licenses, application
support, database administration, system administration, software upgrades, and
technical-problem resolution for their clients. Client companies, who access the
software applications remotely using leased communication lines or the Internet, may
pay a monthly fee for these services or may pay a per-transaction fee. One leading
ASP is US Internetworking, which partners with major companies such as
PeopleSoft (human resources and financial applications), Microsoft (e-Business,
exchange hosting, and messaging applications), and Seble Systems (customer
information applications) to provide a variety of packaged application software. US
Internetworking also provides and manages strategically located enterprise data
centers for hosting client operations.
After focusing on ASPs, and giving information about their structure, services and
some important firms working in this field, now let’s center on another service,
which is called ‘System Integrators’ or in other words ‘Web Integrators’.
System Integrators and Web Integrators : Sis oversee the implementation of
software applications. They also work with client businesses to configure specific
application functions and enhancements, as well as providing consulting and
technical support. Web integrators typically consult on Web strategies, Web
application development, and integration of Web applications with older computer
systems and ERP applications. Web integrators include iXL, Scient, Viant, and
Sapient. For example, when deregulation of the energy industry allowed the trading
of energy as a commodity, the principals at HoustonStreet Exchange saw an
opportunity to develop an online energy-trading portal. HoustonStreet Exchange
looked to a Web integrator, Sapient, to develop the necessary proprietary software
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and handle the project management needed in the development of the portal.
After having given information about different sorts of service providers, we have
to look at the other side of the coin. This is the comprehensive problem of security.
How is it achieved and what are the major characteristics of this important
component in the rapidly developing global e-Business world? As it is known, most
of the e-Business web sites are susceptible to hackers, the new pirates of the Internet
oceans! Therefore, security bears much importance for the owners of the web sites. It
is like being robbed by shoplifters in a quarter of a city. Now I like to clarify this
feature.
Information Security Specifications
Why does an e-Business need to worry about security? Any business, whether it is
a traditional brick-and-mortar business, a brick-and-click e-Business, or a pure-play
e-Business, needs to be concerned about network security. The Internet is a public
network consisting of thousands of private computer networks connected together.
This means that a private computer network system is exposed to potential threats
from anywhere on the public network. New methods of attacking networks and Web
sites and new network security holes are being discovered with disturbing frequency
[11]. By carefully planning its network and Web site security system, an e-Business
can protect itself against many known and as yet unknown threats. An e-Business
must always be prepared for network and Web site attacks, or risk loss of assets.
Another very important reason to protect an e-Business’s network and Web site is to
protect the e-Business’s relationships with its customers. Many Internet users
perceive that there is a large risk to their privacy and security when they buy
products and services or submit personal information online. Although the perception
of risk may be greater than the actual risk, it is still a cause for concern. An eBusiness must address customers’ perceived risks just as much as any actual risks.
We must make these threats clear in the eyes of both the web site owners and
providers as well as the users, which can be damaged on the net while shopping or
just surfing id ly! Now let’s look at e-Business security tasks and features:
E-Business Security : The best way for Network and Web Site Security to
recognize when a hacker is attempting unauthorized network access is to monitor
network performance. Other tools such as passwords, firewalls, intrusion detection
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systems, and virus scanning software should be used to protect an e-Business’s
network and Web site. Also system administrator should close all unused
communication ports and Up-to-date security patches for operating systems should
be installed as soon as the patches are available, to prevent hackers from exploiting
built-in system weaknesses. Transaction security and Data Protection, especially for
credit card transactions, and the protection of customer data are as important as Web
site and network security.
Now another important security characteristics after e-Business security is
security audits, which seems to bear equally important dynamism today:
Security audits can provide an overall assessment of an e-Business’s systems and
security issues by checking for vulnerabilities in those systems and providing
recommendations for fixing those vulnerabilities. Security consultants such as
DefendNet Solutions Inc., Internet Security Systems, and Pinkerton Systems
Integration offer security-auditing services. Following a full review or audit of
security issues, an e-Business should have comprehensive network penetration
testing done on a regular basis. Penetration testing uses real-world hacking tools to
test computer security. Regular penetration testing provides an opportunity to see
how an e-Business’s computer systems’ security stands up to the most current
hacking tools and techniques. Penetration testing can measure the effectiveness of
intrusion detection measures and response mechanisms. Penetration testing is often
used to supplement security audit findings.
After seeing the threats which can be faced in these highly dangerous waters of
the net surfing and e-Business sectors, let’s turn our gaze into another topic, which is
as important as the preceding two security services:
E-Business Security Providers : Unless an e-Business maintains an in-house
security expert –and few startup e-Businesses can afford to do that– it is important to
review security needs with an outside security consultant. There are a number of
security products available. For example, WatchGuardTechnologies’. LiveSecurity
System includes firewall software and other security features and combines them into
a device called the WatchGuard Firebox. The device, which has three ports, can be
connected to an Internet connection, LAN connection, and e-mail server. Other
companies that provide security products such as firewalls, intrusion detection
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software, and authentication and encryption products are Check Point Software
Technologies Inc [11]. More sophisticated firewall solutions use a multilayered
approach, whereby an external firewall is followed by a “demilitarized zone” (DMZ),
then a second firewall, which protects the internal network. A company would
typically put all servers that are needed for customer interaction, such as Web server,
FTP server and mail gateway, into the DMZ [31].
Now, having finished with security features, we can go on with application layers.
These are the different levels of application, which should be used by every eBusiness dealer, indeed. The most important traits of the application layers can be
seen below. The acronyms for these layers are SCM, CRM, ERP, EAI, and DBMS.
2.2.2. Application Layer
Today, e-Business application is a bright star that is rising so quickly. The
Application Framework for e-Business gives you a comprehensive foundation for
building, running, and managing e-Business applications: It prescribes tools,
application servers, and infrastructure, all linked by standards-based, commonarchitectural principles and technologies, so that you can use to build and deploy
state-of-the-art e-Business solutions. These solutions can help transform your
business and leverage the opportunities of the open-networked world [32].
Supply Chain Management (SCM)
Many companies are making SCM a top strategic objective of their e-Business
initiatives. It is an absolute requirement if they want to meet their e-commerce
customer value imperative: what the customer wants, when and where it’s wanted, at
the lowest possible cost. Companies are reengineering their supply chain processes,
aided by Internet technologies and supply chain management software. Major
functional processes of SCM systems: “Strategic Sourcing and Procurement”,
“Forecast and

Demand Planning”, “Customer

Order

Fulfillment/Services”,

“Distribution Network and Warehouse Operations”, “Production Logistics”,
“Transportation and Shipment Management”.
Customer Relationship Management (CRM)
Businesses are turning to CRM as a major customer centric business strategy.
CRM uses information technology to create a cross-functional enterprise system that
integrates and automates many of the customer serving processes in sales, marketing,
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and product services that interact with a company’s customers. CRM systems also
create an IT framework that integrates all of these processes with the rest of a
company’s business operations. CRM systems consist of a family of software
modules that perform the business activities involved in such front office processes.
CRM software provides the tools that enable a business and its employees to provide
fast, convenient, dependable, and consistent service to its customers. Major
application components of CRM systems: “Sales”, “Marketing an Fulfillment”,
“Customer Service and Support”, and “Contact Management”.
Enterprise Resource Planning (ERP)
ERP is a cross-functional enterprise system that serves as a framework to integrate
and automate many of the business processes that must be accomplished within the
manufacturing, logistics, distribution, accounting, finance, and human resources
functions of a business. ERP software is a family of software modules that supports
the business activities involved in these vital back office processes. Major
application components of ERP systems: “Production Planning”, “Integrated
Logistics”, “Accounting and Finance”, “Human Resources”, “Sales-DistributionOrder Management” [2].
After talking about SCM, CRM, and ERP in detail with their functions, now it is
time to talk about other software programs related to similar applications. Let’s start
with the program called Middleware and then go on with the other programs, like
Groupware.
Middleware
Enterprise Application Integration (EAI) software is becoming available which
interconnects several e-Business (front-office and back-office) application clusters
like CRM and ERP. EAI software enables users to model the business processes
involved in the interactions that should occur between business applications. EAI
also provides middleware that performs data conversion and coordination,
application communication and messaging services, and access to the application
interfaces involved. Thus, EAI software can integrate a variety of enterprise
application clusters by letting them exchange data according to rules derived from
the business process models developed by users.
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Groupware
Groupware for enterprise collaboration can be simply defined as collaboration
software. That help teams and workgroups work together in a variety of way to
accomplish joint projects and group assignments. For example, groupware products
like Lotus Notes, Novell GroupWise, Microsoft Exchange, and Netscape
Communication support collaboration through E-mail, data and audio conferencing,
discussion forums, scheduling and calendaring, and so on. You should also be aware
that groupware is changing as developers attempt to tailor it for use over the Internet
or corporate intranets and extranets. In addition, application software suites like
Microsoft Office, Lotus SmartSuite, and Corel WordPerfect Office are adding
Internet/Intranet access, joint document creation and other collaborative capabilities
that provide users with some groupware features.
Groupware is designed to make communication and coordination of workgroup
activities and cooperation among end users significantly easier, no matter where the
members of a team are located. So though groupware packages provide a variety of
software tools that can accomplish many important jobs, the team and workgroup
cooperation and coordination they make possible are their key feature. Groupware
helps the members of a team collaborate on group projects, at the same or different
times, and at the same place, or at different locations. Figure 2.2 provides an
overview of some of the groupware tools.

Figure 2.2 Groupware Environment [2]
As it is seen clearly in the figure, groupware tools are quite applicable to different
environments and useful for e-Business tasks, too. Now the other traits related to
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databases should be taken into account, and they are DBMS and other web servers
and application servers. So, what is a DBMS?
DBMS
The database is where data is stored and managed. Database system is the core
component of any information system. The effectiveness of information system is
highly dependent on the quality of the database system and its design. The database
management system (DBMS) is a software application that manages the data within
the database. DBMS provides the means which data is transformed into information,
needed to support operations and decisions of the end users [33].
Microcomputer database management programs are like Microsoft Access, Lotus
Approach, and Corel Paradox. In mainframe and midrange computer systems, a
DBMS is considered an important system software package that controls the
development, use, and

maintenance

of

the

databases

of

computer-using

organizations. A DBMS program helps organizations use their integrated collections
of data records and files known as databases. It allows different user application
programs to easily access the same database. For example, a DBMS makes it easy
for an employee database to be accessed by payroll, employee benefits, and other
human resource programs. A DBMS also simplifies the process of retrieving
information from databases in the form of displays and reports. Instead of having to
write computer programs to extract information, end users can ask simple questions
in a query language. Thus, many DBMS packages provide fourth-generation
languages (4GLs) and other application development features. Examples of popular
mainframe and midrange packages are IBM’s DB2 Universal Database, Oracle 9i by
Oracle Corporation, and SQL Server 2000 by Microsoft Corporation [2].
Web Server
A Web server is a machine that runs a software package such as Microsoft’s PWS
(Personal Web Server), Microsoft’s IIS (Internet Information Server), iPlanet,
Apache or jigsaw [34].
Role of the Web server is to host Web pages. As with every other server, it must
have an operating system and applications specifically tailored to its role. One of the
key features to look for in a Web server is speed of processing. If business is going
online and numerous customers are going to try to access the company’s Web site at
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the same time, it is crucial that the connection speed of the system be able to handle
the volume of transactions. e-Business site must therefore be able to handle regular
traffic and peak demands. Web server, like every other server, is only as fast as its
slowest component. In an e-Business environment, Web site response time can make
difference between a user returning to site for more acquisitions and a user never
returning to the site [29].
Application Server
This is software that manages communication between Web browser client
software and the back-end applications and databases. It allows communication
between the Web-based front-end and back-end applications and databases.
Typically, application servers are associated with transaction-oriented applications.
Front-end systems are those processes with which a user interfaces, and over
which a customer can exert some control. For an e-Business, front-end systems are
the Web site processes that customers use to view information and purchase products
and services.
Back-end systems are those processes that are not directly accessed by customers.
For an e-Business, as well as for a traditional brick-and-mortar business, back-end
systems include the business’s ERP and CRM systems that handle the accounting
and budgeting, manufacturing, marketing, inventory management, distribution,
order-tracking, and customer support processes.
An e-Business’s front-end systems require much of the same data already stored
in its back-end systems, such as product availability and pricing. Additionally, new
data being gathered by front-end systems must be made available to back-end
systems for internal business processes such as accounting, billing, payment, and
order fulfillment. Integrating front-end and back-end systems not only provides an eBusiness with more useful information about its operations, but also reduces costs by
allowing common data to be shared across front-end and back-end applications.
Figure 4.11. illustrates the integration of an e-Business’s front-end and back-end
systems.
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Figure 2.3 Front-end and Back-end Systems
The process of integrating front-end and back-end systems begins with data
generated from online transactions [11]. What can be the other server applications?
There are tens of them in the market, but I will try to narrow the list down to a couple
of famous and most widely used ones.
Other Server Applications
There are many Server types on client/server technologies for e-Business. For
example, File Server, Backup Server, Print Server, Web Server, Database Server,
Communication Server, Mail Server, FTP Server, Chat Server, Fax Server, List
Server, Groupware Server, Multimedia Server, Proxy Server, etc.
Electronic mail server software is responsible for handling electronic mail-related
tasks on a network. Multimedia servers are used to distribute various types of digital
media files, such as digital audio, video, and still images. Groupware server software
handles tasks associated with the operation of groupware applications, such as Lotus
Notes and Microsoft Exchange. There are also a number of other types of server
software that might be part of the application layer, including chat and fax server
software [29].
2.2.3. Infrastructure Layer
Components included in the infrastructure layer provide foundation for other
elements of the e-Business architecture. Infrastructure includes components that can
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be placed in several categories, including hardware platforms, operating systems,
security services, and development tools.
As we have seen all sorts of layers concerned with e-Business applications, now
we can dwell on the mechanical side of the e-Business, which is as important as the
software applications. With a slow working PC terminal and low band Internet
access due to bad wiring and also owing to the old fashioned modems, it is difficult
to stay in business. So, it is time to focus more on the ‘hard’ part of the e-Business,
which is one of the assets of e-Business, including the machines, PCs, servers, hubs,
modems, cables, etc. Let’s start with computing hardware.
Computing Hardware
Computer hardware can be categorized into access devices and server hardware,
but of course, they have their own subcategories, which can be seen below:
Access Devices. Workstations consist of personal computers and other access
devices, such as terminals, personal digital assistants, network-enabled kiosks, and
mobile access devices. As new access technologies continue to evolve, organizations
must ensure that their architectures are flexible enough to accommodate newer
access devices.
Server Hardware. The server software described earlier must run on a computer
that is equipped to accommodate the operations of the server software. For smaller eBusiness systems, standard personal computers may be suitable for these tasks.
However, larger e-Business systems commonly require specialized computers to act
as servers. Often, these server computers can utilize multiple processors and are
expandable to incorporate large primary and secondary storage capacities.
Sometimes they do not look at all like normal personal computers; they may be rackmounted, and many do not include a display device, such as monitor. Today’s Web
servers typically use one of three types of processors: Intel Pentium, Alpha based, or
Sun Microsystems processors. Some of the popular brands include Compaq, Dell,
Hewlett-Packard, IBM, Sun, Gateway, Micron, and more. When selecting a server
for an e-Business environment, customer service and support, warranty, and
reliability of equipment should be prime considerations [29].
After talking about computer hardware with its own subcategories, like access
devices and server hardware with detail, now we can give more information about
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the other types of hardware, including that of network with the subcategories, LAN,
and WAN. There are new ones like Bluetooth and WiFies, but they are new in this
business yet and they are for short-range applications. Now let’s look at the network
hardware components one by one:
Network Hardware
A LAN is a network that connects local computers, servers, printers, and other
components. In fact, your network may be divided into several LANs. A Backbone is
a relatively fast LAN interconnecting other LANs. The layout of LAN is referred to
as its topology. Most hosts are connected to networks through either hubs or
switches. Hubs and switches do away with antiquated topologies that require you to
plug all your components into one main line of cabling. WANs are two LANs that
are connected across a great distance. Computers connected to a WAN are often
connected through public networks. They can also be connected through leased lines
or satellites. Depending on your needs, you can configure a WAN to wide range of
sizes and speeds. Figure 4.14 shows what you overall e-Business network is likely to
resemble. However, this figure shows, basically, how everything hooks together [35].

Figure 2.4 How the pieces of a network fit together
Just like software and hardware applications, operating systems bear great
significance. Because, the widespread use of operating systems, like Windows, bring
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more customers all over the world but at the same time they are more open to attacks
by the hackers. As you might know, some companies and state departments in
Germany and other European and Asian countries have decided to implement Linux.
On the other hand, some companies prefer to use MacOS, which is sometimes not
compatible with Windows applications properly. Consequently, operating systems
are of great signif icance. You might have to consider all the users having different
operating systems while marketing your products via the Internet.
Operating Systems
Operating systems provide the basic interfaces and software environment for
computing hardware platforms. In some cases, two different types of operating
systems are required, one for basic operations and one for the network. The latter is
called a network operating systems or NOS. Many operating systems, such as
Windows NT, Linux, and MacOS, have network operating system features included
as part of the basic operating system.
Different types of operating systems can be used on server hardware, such as
UNIX, Linux, Windows, Macintosh, and OS/2. What is important for e-Business
applications is that the server operating system selected is network capable. Most
operating systems today have this capability. Most people focus on the hardware
when they are evaluating possible choices for servers. However, selecting server
operating system is just as important as choosing the right hardware. All the
operating system that manages hardware. In addition, the operating system must be
able to run the applications needed for the e-Business, including running the Web
site if it’s a Web server, the database if it’s a database server, or the applications for
application servers.
A network operating systems (NOS) is a fairly complex program that can be used
to manage internal resources (like a server operating system), as well as resources on
a local area network. Some of the functions of network operating systems include
managing one or several servers, managing one or more printers on network,
managing the interconnection between the stations on the local are network,
managing users both locally and remotely, managing system security, supporting
applications, and managing client/server functions. Basically, the network operating
system coordinates and manages the resources and the sharing of those resources on
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the network.
Summary of Sever and Network Operating Systems. Selecting a network
operating system is a challenging task. Many criteria should be taken into
consideration in the evaluation of different options. For example, it is important to
investigate types of hardware and application programs supported, performance
requirements, stability of operating system, support provided, and TCP/IP
compatibility for Internet-based e-Business systems. Table 4.9 shows some of
relevant criteria and comparisons of operating systems. It is also important to realize
that companies often have to use more than one operating system internally, either
because of migrations, mergers, new application requirements, or just because of
change in IT management [29].

Table 2.2 Server and Network Operating System Comparison [36]
After talking about cons and pros of the operating systems, we can now focus on
the security systems and their important components, which make e-Business a weak
or a strong field of marketing.
Security Services
Security is a very important part of e-Business. Protecting data from unauthorized
access and accidental or intentional destruction or misuse is critical to a successful eBusiness environment. So, security services are an important component of an eBusiness architecture. Examples of security services include:
- Authorization - Cryptography

- Disaster Recovery

- Privacy

- Authentication - Digital Signatures

- Encryption

- Steganography

- Backup, etc.

- Firewall

- Viruses

- Digital Certificate
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Development Tools
Developing e-Business applications requires a number of different types of tools.
Infrastructure layer of an e-Business architecture should include the following
development tools.
- Application development tools include programming languages, software
development methodologies, code generators, component libraries, and form and
report generators.
- Multimedia development tools are used to create and edit various types of
multimedia files, such as digital audio, video and still images.
- Web page development tools help designers create and manage Web pages.
Common functions include hyperlink creation and management, page verification,
and page layout. In addition, some tools in this category provide components that
allow designers to quickly add advanced functions, such as site searching.
- Modeling tools has various models, such as entity relationship models, and
dataflow diagrams, may need to be created as part of the development of various eBusiness applications. Modeling tools help in this development.
- Document development tools, e-Business systems commonly include huge
volumes of many different kinds of documents. All of these documents must be
created and maintained. An e-Business architecture should include tools that help in
the development of these documents. One example of a tool in this category is Adobe
Acrobat.
- Testing environment tools, one often overlooked component of an e-Business
architecture is the testing environment. Thoroughly testing any system is a key to
delivering highly reliable systems. A testing environment should include testing
tools, and test case generation methods, as well as test executing, monitoring, and
reporting facilities.
I have tried to summarize the Application development tools, Multimedia
development tools, Web page development tools, Modeling tools, Document
development tools, and Testing environment tools. Now it is possible to go on with
the other components e-Business architecture.
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Other Components
There are many different ways to express an e-Business architecture. Regardless
of the components included in the architecture, or the format used to illustrate the
architecture, the point to remember is that the architecture provides a blueprint that
can be used to guide future e-Business-oriented decisions.
A related type of architecture is being discussed widely in the popular press.
Many technology vendors have developed network-services architectures. These
architectures are software-oriented, which differs from the e-Business architecture
presented in this section. The e-Business in Practice box provides a discussion of two
competing network services architectures [29].
We have summarized the theoretical aspects of the e-Business, now we can go on
with a practical side of this applications, which is, in our case, Botaş. And it will be
dealt with in detail in chapter 3.
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CHAPTER 3

BUSINESS ANALYSIS

3.1. About BOTAŞ
BOTAŞ, Petroleum Pipeline Corporation, was established as an affiliated
company of Turkish Petroleum Corporation (TPAO) on August 15, 1974 in order to
transport Iraqi crude oil to the Gulf of Iskenderun. In 1995, the company was
restructured as a State Owned Enterprise (SOE), constituting the company's task at
present and in future.
BOTAŞ's business in transportation of crude oil by pipelines has expanded to
cover the natural gas transportation and trade activities since 1987.
Hence, the company has gained a trade company identity. Monopoly rights of
BOTAŞ on natural gas import, distribution, sales and pricing under the Decree No.
397 have been abolished by the Natural Gas Market Law No 4646 that was enacted
in May 2000. This commences the liberalized natural gas market in Turkey and
BOTAS, having over twenty-seven years of experience in the business, steps further
and accelerates the studies on re-structuring natural gas market in the country.
3.2. About IS/IT Department
Department of BOTAŞ IS/IT is responsible for the needs of IS/IT of the general
and private districts managements of the General Directorate. As you can see from
the Figure 1 of the organization chart, IS/IT Department is made of Administrative
Bureau and a vice-chairman related to the Head of Department. There are three
directorates related to the vice-chairman.
I.

The Directorate of Software Development

This directorate is responsible for all development of the software needed for the
company. Depending upon the financial situation, special software can be
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outsourced, while generally IS/IT unit makes the programs. Besides, the purchase of
3rd parties software is also under the responsibility of the Directorate of Software.
II.

The Directorate of Infrastructure and Main Systems

This directorate is responsible for all of the network equipments of Local Area
Network (LAN) and for management, maintenance and continuity of the Wide Area
Network (WAN). Moreover, Back Office operations (server, backups, data security,
etc.) are also under the responsibility of this Directorate.
III.

The Directorate of Maintenance, Support and Inventory

This Directorate is responsible for the problems of all users’ hardware, software
and network related matters. Besides, it is also interested in the inventory related to
IS/IT which is used generally in every office of BOTAŞ.

Figure 3.1 – BOTAŞ IS/IT Organization Schema
3.3. Botaş IS/IT Architecture
Information Layer. Most of the business applications used in BOTAŞ are
independent mainframe applications on the DEC OpenVMS operating system and
are not integrated. These applications are written with RM-Cobol programming
language and data are saved in comma delimited text files. Some of these
applications are: Accountancy, Personnel, HR, Stock, Library, Restaurant, etc. These
applications are developed with the Decisions of Administration Board of BOTAŞ
and the specifications of programs, which are determined by mutual agreement of the
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unit of application and BOTAŞ Information System Personnel. Apart from the
application of this group, there are PDMS, Stock and NG-Invoice software programs,
which have been developed by using Microsoft Windows DNA. These are desktop
applications as well. PDMS is for Quality Management Software, Stock is Inventory
Pursuit Software, NG-Invoice is Natural Gas Selling Software. These applications
are built with Visual Studio.NET programming environment. And BOTAŞ also has a
SCADA System. It use Remote Management Software for pipeline operations. It has
been built by using C++ programming language and uses SyBase DBMS. It runs on
Unix Operating System. PDMS, Stock, NG-Invoice and SCADA Software, are
developed by 3rd parties firms.
The security of all the applications is provided by users logon accounts. There is
no authorization to the software from outside of BOTAŞ because all of it is worked
on the internal network. Data security is ensured by daily backups. These backup
cartridges are protected in cases made of steel.
Apart from these, there is an Information form working on the Internet page of
BOTAŞ. This form has been developed with classical ASP language and keeps data
on the MS-Sql Server 2000. Nonetheless, it is not an interactive application. Now
let’s look at the other applications used in BOTAŞ.
Application Layer. There are not the middleware applications like CRM, ERP in
BOTAŞ, which has been developed by using the actual technology. Consequently, a
real application server does not exist, indeed.
As the application of Groupware, we can mention MS-Outlook and e-mail use
under the heading of Electronic Communication Tools. Document Sharing provided
by Active Directory User Account / User Group Authentication under the heading of
Collaborative Work Management can be mentioned here. But all of these do not
meet the aims of Groupware.
At the same time, non-integrated and non-relational Database Servers used have
been developed for every special application. BOTAŞ has also a web server - which
has been developed for the presentation of the company and it is updated regularly.
Even if a company does not have an e-Business infrastructure, the analysis of all
servers at each step of the Infrastructure Layer has to be made so as to establish the
architecture of e-Business.
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Infrastructure Layer. Back Office of BOTAŞ has the software programs of
Domain Controller, File Server, Backup Server, Print Server, Web Server, Database
Server, Mail Server, IDS Server, AntiVirus Server, Firewall and Proxy Server.
MS-Windows 2000 Server, MS-Windows Server 2003, Linux and DEC
OpenVMS as server NOS are used now. As Client NOS, MS-Windows 2000 and
MS-Windows XP are used. As Database Server, there are MS-SQL Server 2000 and
Oracle 9i.
Authorization and Authentication are provided by Active Directory as Security
Services. There is Backup Management using MS-Windows Server 2003 Backup
applications. A Security Wall with Checkpoint Firewall software is provided. The
Virus Protection is provided by Symantec Antivirus. Security Services like Digital
Signature, Digital Certificate and Cryptography are not used in the company.
There are MS-Office, MS-Project, MS-Visio, AutoCAD, etc. for users in the
Front Office environment.
Printers, Servers, Clients and Security Equipments run over BOTAŞ LAN. They
communicate with each other using TCP/IP and DECNet protocols over Cat5
Ethernet. BOTAŞ Head Office and Branch Offices are connected with each other via
Frame Relay, and Radio Link technologies are used as a WAN.
In the company, there is Visual Studio software. NET application have not been
used until today and bought on a user license. Besides, RM-Cobol and MS-Access
are used for application development. Moreover, ASP, Html languages Macromedia
Dreamweaver are used for Web Page development. Multimedia development,
Modeling and Testing environment tools do not exist.
3.4. Application Overview
3.4.1. Environment
Botaş’s IS/IT infrastructure has been explained in the previous section. Microsoft
Products are predominant, and the combination of these products can work with each
other without almost any problem. This combination is called Microsoft Windows
DNA (See Figure 3.2).
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Figure 3.2 Windows DNA Architecture
There are some different security control structures on Windows DNA
architecture. In figure 3.2 access security process for Web-based application that
have been built using of ASP .NET are shown in detail.

Figure 3.3 Security Flow Diagram for IIS and ASP.NET on Windows DNA
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3.4.2. Helpdesk Management System for BOTAŞ
I have developed a web-based application together with this study, named as
Helpdesk Management System (HMS). I have planned this application within
BOTAŞ IS/IT Department authorities.
The current system contains a help desk phone and operator are used in this
application. When a call arrives, an application form is prepared, and then it is
forwarded to Helpdesk Support Specialist (HSS) staff by Helpdesk Support Operator
(HSO). This person in HSS group either helps the user either by telephone or by
going to the user’s computer room. After helping the user, the HSS writes the
operations to the application form and then call is over. In a place where
approximately 800 users work, these kind of bureaucratic procedures both take time
and producing periodical analysis report becomes difficult.
BOTAŞ has an ISO Quality Procedure and also has a desktop application. But this
application does not significantly meet ISO Quality Procedure needs. Therefore I
developed this application.
BOTAŞ Problem Management Procedure
PURPOSE
This procedure aims at defining the activities and principles of Problem
Management Process that takes Quality Management Standard (ISO 2001:2000)
Requirements into account.
SCOPE
The procedures prepared are comprised of the documentation and reports of
problems and solutions encountered by BOTAŞ Users. With this procedure, we aim
to


prevent frequently encountered problems



share documented solutions



decrease problem solution time



use resources more productively



improve user satisfaction
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HMS will be built as regards Problem Management. Problems that come from
users will be recorded by Helpdesk Support Operator (HSO) and assigned to
Helpdesk Support Specialist (HSS). HSS will document the solution after resolving
the problem and then solution will be forwarded to the users by HSS.
RESPONSIBILITY


Problems - coming from users and assigned to HSS - should be recorded.



Solutions should be documented and sent to users by HSS by using of
HMS.



These are administrated by “Department of Inventory and Problem Flow”

TARGET
The aim of these procedures is to succeed in the following subjects:


To record whole calls with following information
o Date and time
o User name/surname, job and department
o Explanation of the problem
o Other information



The user will be called back about the problem within two hours



Average solution time should be 3 days per month
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CHAPTER 4

SYSTEM ANALYSIS

4.1. Requirements and Needs
Meetings with the designers of the application have been held and their demands
have been taken into account.
The users would like to be sure about the result of their call after they have made
the telephone conversation, and to know about the person who will handle the
problem and the status of their call. Before this application, users did not have the
slightest idea of the call they made, and they used to receive information about the
status of the problematic objects - which would be repaired or of the new goods
order, by calling HSO. When their demands have been met, both the telephone traffic
of HSO would decrease and the user would be able to follow the status of his
problem on his own.
HSO would like to record quick data input during the telephone call. Before this
application, a HMS application prepared on MS-Access was not appropriate for
quick data input. In addition, some data losses were experienced after submitting
data input. This problem repeated so often that HSO unwillingly confessed; “I firstly
write the problems on the papers then I enter the data into the HMS application and I
check that.” Briefly, HSO would like to record quick and secure data input.
The HSS personnel would like to achieve detailed information about the user who
makes the call. For example, the location of the user, i.e. in which block, on which
floor, in which room, from which extension number, whose title, etc should be
recorded. Besides, they would like to save the problem solution information on a
database and when needed, they should be able to reach this information by
searching mechanism.
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The Director of the Unit would like to have information about the numbers of the
problems on the basis of Directorate, especially between certain dates. Moreover, he
would like to follow the actual situation of the Helpdesk personnel. And also he
would like to see the whole cases on HSS personnel.
So, after listening to the requirements, I have designed a scenario and designed a
workflow diagram, as shown below :
After the operator assigns the actual case to HSS, problem-solving
process starts. The date-time info of every step of this process is
recorded. The user will also be able to browse every step of process in
the HMS. Besides, the solutions of HSS may be registered as knowledge
base. And with help of this, users can solve their own problems (called
Self Service Help). In this way, both the bureaucracy made with printed
documents will disappear and the analysis reports from the managers
will be able to be prepared whenever they are needed.

Figure 4.1 HMS Scenario

Figure 4.2 HMS Workflow Diagram
4.2. Development Environment
A software development environment consists of three layers: Process, methods
and automated tools (Charette, 1986; Taylor and Urban, 1994). The process consists
of activities required to build the software system. The second layer of software
development environment contains the methods that will be applied to produce
software product. The third layer of the development environment contains the
development tools that are to automate the development task. Traditionally, software
development tools referred to programming support tools are used to enable
programmers code, modify, and execute programs [37].
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4.2.1. Process
HMS will be a web based help desk system to be used in BOTAŞ by IT
department’s help desk and users. This feature tracks down problems and their
solutions, prioritizes tasks, and analyzes technicians’ efficiency. It also allows
helpdesk personnel to build a database of user histories and historical fixes to
problems, enabling technicians to benefit from the shared knowledge and
experiences. HMS will help us to:


increase customer satisfaction



reduce customer downtime



reduce support call numbers



give faster and more accurate responses to users



solve new problems by finding past solutions



ensure everyone knows what is going on



identify problem areas in IT services



performance evaluation

In HMS’s workflow:


user call helpdesk



helpdesk support operator creates a new case and assigns it to available
support specialist



system generates and sends an e-mail to user and helpdesk support specialist



support specialist changes assigned case status to open and deals with it



support specialist adds feedbacks to the user’s problem case and closes the
case status after giving support



if the problem is not to be solved immediately, case status will be changed to
pending position with an explanation after support



the system generates and sends an e-mail again to the user after changing the
case status to ‘close’ position
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HMS


is compatible with Windows XP, 2000, 2003, ME, 98 and 95



does not require installment



is user-friendly. It can be learned with minimum training



is accessible globally. It is a web application and runs on a web browser

4.2.2. Methods
Let me explain the methods implemented in this process step by step and then
move on to tools and object-oriented architecture afterwards.
Dos Santos explains the first step in the prototyping model. It is to produce a
rapid prototype and to let future users interact and experiment with this rapid
prototype. Once the client is satisfied with the prototype the developer stops. The
four phases of the traditional life cycle model (process modeling, analysis,
embedding and execution with monitoring) are combined in this model into one
phase and repeated several times [37]. According to Schach :
“An important aspect of the rapid prototyping model is embodied in
the word rapid. ……The purpose of the rapid prototype is to enable
the client and the developers to agree as quickly as possible on what
the product is to do. A second aspect … … is that the rapid prototype
must be built for change. If the first version of the rapid prototype is
not what the client nodes, then the prototype must be transformed
rapidly into a second version that, it is hoped, will better satisfy the
client’s requirements.” [38].
I worked with HMS service personnel during the development. I first discussed
with Helpdesk Service personnel about scenario and workflow diagram (see Figure
4.1 and Figure 4.2). And then when “Yeni Çağrı” page design was finished, then I
showed it to HSO and got some feedback. Also I showed “Çağrı Aktif” page to HSS
personnel.
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4.2.3. Tools
Software development tools reduce development time, improve productivity and
reduce cost, according to Thadhani (1984). Productivity improvement is a major
factor motivating the use of software development tools in software applications
development.
Programming Languages : HTML, ASP.NET, Visual Basic, Java Script
Programming Platform

: MS- Visual Studio .NET 2003

Application Platform

: MS-Windows Server 2003, MS-Exchange Server
2000, MS-Sql Server 2000, MS-IIS 6, MS-Internet
Explorer 6.0

4.3. Object-Oriented Architecture
When we focus on the object oriented architecture, we see different ideas on
these. And according to Al Hindi (1996):
There are two ways of looking at every structured software product.
One way is to consider just the data, including local and global
variables, parameters, dynamic data structures, files, and so on.
Another way of viewing a product is to consider just the actions
performed on the data, that is, the procedures and the functions. ……
Action-oriented techniques primarily consider the actions of the
product. ……Conversely, data-oriented techniques stress the data of
the product; the actions are examined only within the framework of the
data [37].
HMS is a sort of workflow software. Therefore, with action-oriented technique, it
is easier to understand how system works. There are currently over 50 different
techniques for performing Object-oriented analysis. Un ified Modeling Language
(UML) is used for representing both the object-oriented analysis and the objectoriented design. In this step I use Use-case modeling for determining of how the
various results are computed by the HMS software. A use case describes the
functionality of the product to be constructed.
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CHAPTER 5

SYSTEM DESIGN

5.1. System Architecture
The HMS is a B2B model e-Business application. It is built on 3-tier architecture
(see Figure 5.1). Now, let’s go over them one by one:
Tier 1: Presentation Layer
This part will be generated by HTML and Java script. This part provide the user a
browser which present the system “HMS”
Tier 2: Business Layer
This part provides a web server of the system “HMS”. This tier displays the
requested information in HTML to the end user; it also interprets the users selections
and makes invocations to the application server tier (business logic tier)’s enterprise
beans.
Tier 3: Data Layer
This part is where the permanent data stores reside. The databases aggregate all
persistent information related to the e-Business site. I used Microsoft SQL Server for
the database server for this project.
I will use VS.NET is used for development tool, thus networked objects that know
how to interact will a user on a specific protocol.
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Figure 5.1 Architectural (high-level) Design for HMS
5.2. System Security
HMS program has been established on MS-Windows server 2003 operating
system. The management of user is realized by Active Directory configuration on the
system. All of the access controls in the pages of HMS have been made possible by
using “User Accounts” defined.

Figure 5.2 Sequence Diagram for eSistem Security Control
Firstly, the user is being connected to the page of eSistem. The page perceives
automatically AD-User account of the first user during the opening and crossexamines this information in the personnel records which has been added earlier to
the database of SQL. If it doesn’t find this record, system logon screen made of two
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lines including user’s name and password, is being displayed. If the user can pass the
first step of the security wall, he can make access to the eSistem page. Secondly, the
page research the used applications of the user in the system. This information is
controlled in three different tables. Here are the steps:


User Login



Authentication



Authorization

In the table of _loginUser, it is examined whether the user has a registration for
using certain applications. If not, the system gives a warning message to the user. If
the record is founded, it picks up the sentences from the same table, which will make
the controls of Authentication and Authorization belonging to that user. In these
sentences coming out here, the codes, separated with commas, are being transformed
to meaningful information with the help of Relational Database.
Finally, eSistem module brings together the lists of applications, which give
authentication and authorizations to the user that enters to the system. Afterwards, in
the redirection of this information, it builds a dynamic menu special to that user only
in that specific moment. There are the JScript codes in code behind of the menu.
These codes are made automatically by the eSistem during the entrance of the user to
the system and are saved with a file name randomly made on the server. And this
JScript file takes its place automatically in the page when this page is being loaded.
After the dynamic menu is built, the user picks up the HMS application from this
menu and the system redirects the user to the page of HMS with the authorizations
defined special for him.
For example, ‘020’ authentication code for the application of HMS and ‘002’
authorization code are related for the operator user. The user which is connected to
the HMS page with such an authorization from the eSistem, the page can pass the
security control on itself with the knowledge of HMS and operator and redirects the
user automatically to the operator page. These redirected URL addresses have been
displayed on the address bar of Internet Explorer. If the user is not being redirected
to eSistem but tries to enter manually to the address bar of Internet Explorer with a
URL like http://HMS/admin, HMS system
syste makes a security control of the user. If the
knowledge of admin and HMS related to the user is founded on database, the user
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may reach to the page. Otherwise, the user is being redirected to the main page of
eSistem.
Now user reached to the authorized HMS page. In the program of HMS software,
there are four main authorization types: HSO, HSS, Manager and User.
HSO

: HSO can assign a new case to HSS with using cagriYeni module.

HSS

: HSS can update status of cases with detailed information, that has
been assigned as HSS specific only. And also HSS can add important
solution information to Knowledgebase database with using cagriAktif.
Also HSS can get information about user using infoUser module that is
included in the cagriAktif module.

Manager: Manager can get report between selected ranges of dates, using
cagriRapor module.
User

: User can follow status of cases that are assigned as User specific only.

In addition, every authorized person can use cagriTecrube module for
Knowledgebase researches. Figure 5.2 describes the relation of front-office (client)
with back-office (server). It shows all the authorized user activities on the HMS
system after eSistem authentication.

Figure 5.3 Modular (low-level) design for HMS
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5.3. Process Flow
Operator assigns the cases coming by telephone to HSS together with user
information. The operator is also authorized to reassign the answered calls. After the
information about the case on the page is submitted, the user of the case and assigned
HSS are also informed by email.
HSS, with this information, reaches to the case opened by being connected to the
page special for HSS’s on HMS. After it opens any status of the case, the solving
process starts. HSS deals with the user’s problem and realizes the task, entering the
page of HMS. After the case is closed, an informative email is sent s automatically to
the user by the system. Besides, when HSS gets a call, if it thinks necessary, the
knowledge of solution to the table of knowledge base on the database can be added.
The closed calls are also saved on database with a different code of status.
Manager is authorized to get analysis reports about all of the calls whenever he
wishes, or to have the report of HSS performance and to follow the calls on HSS.
The user is authorized only to know the state of the call he has made. In addition,
Knowledge Base page is open for everyone who conducts a research and who is
approved by eSistem (See Figure 5.4).
5.4. Data Flow
HSO creates a case with a new case info. It has a user, problem, assigned HSS,
time and date information. During the case creation phase, the system recalls user
information from eSistem Database, and adds to new case data and inserts this
information into eKym Database. Then the system sends an email to the user and
HSS. User and HSS get case information with case status, solution info. If case status
changes to close, then system generates an information message and sends email to
the user. Manager selects a dates range and gets detailed report that generates using
closed cases between selected range of dates. And everyone can research requested
information in Knowledgebase recorded by eKym (See Figure 5.5).
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CHAPTER 6

SYSTEM IMPLEMENTATION

Microsoft products have been used during the development of HMS software.
HMS has been developed on Microsoft Windows XP operating system. MS IIS 5.1
was used as the web server and MS-SQL Server 2000 Developer Edition as DBMS.
As an email server, Microsoft Exchange Server 2003 has used. I have developed the
program by using ASP.NET technology and Visual Basic programming language in
the platform of Microsoft Visual Studio .Net 2003 Enterprise Architect application
development. As a web browser, I have used the Microsoft Internet Explorer 6.0.
As for me, there is not any special reason for using of Windows DNA architecture
with Visual Studio. But these products are licensed to Botaş and this application will
be used by Helpdesk Unit of IS/IT department. Therefore, HMS application must run
under this environment.
Process starts with a new case input prepared by HSO. Some fields are shown
automatically on HSO screen. These are:
- CaseID

: Displays calculation of Last recorded CaseID + 1

- Date & Time: A result of SQL query, that call getdate() function on SQL-Server
HSS lists are added to the related Dropdown List controls for errorless and quick
data entries. HSO selects “Case Owner” and “HSS” from this Dropdown List
control, which is built during the page init phase of the module of “Yeni Çağrı”.
“Case Owner” list comes from eSistem.dbo.vTumKullaniciListe view. It is built
with the addition of personelAdi and personelSoyad fields. This query has only one
criterion, which is durumID = 1. This criterion eliminates non-workers, which means
retired or redundant personnel.
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“HSS” list comes from eSistem.dbo._loginUser table. The selection criterion is
authentication=020 and authorization=004. Selected field is loginName, which is
joined to personelLogin field of eSistem.dbo.vTumKullaniciListe view and query
result will return to the addition of personelAdi and personelSoyad fields values. The
value of 020 is an authentication code for eKym application and the value of 004 is
an authorization code for HSS. These codes have gained a meaningful expression by
using related fields on eSistem.dbo.levelApps and eSistem.dbo.levelUser tables.
HSO selects the available HSS for assignment of a case, after the selection of
“Çağrı Sahibi”. Then it selects “Problem Type” from Dropdown List control of
“Sorun Türü”. These controls are also defined dynamically, which is built by SQL
query results. And then HSO enters problem definition manually and submits the
form (Figure 6.1).

Figure 6.1 A sample screen of “Yeni Çağrı” module
The main SQL Server Connections is defined in web.config file that is placed on
application root. Codes are shown in Figure 6.2.
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<appSettings>
<add key="connStringSistem" value="Data Source=.;
Database=eSistem uid=tempAcc; pwd=abcd1234;"/>
<add key="connStringKym" value="Data Source=.;
Database=eKym; uid=tempAcc; pwd=abcd1234;"/>
</appSettings>

Figure 6.2 A part of web.config file contains Sql Server Connection definition
All the data are inserted into the eKym.dbo._cagri table after submitting of “Yeni
Çağrı” form. Sample insertion is shown in Figure 6.3.

Figure 6.3 A sample inserted data into _cagri table
And then the system selects e-mail information of the “Case Owner” and “HSS”
from eSistem.dbo._vTumKullaniciListe view and send. Mail sending process is
established by using of SMTP Server configuration, which is defined in web.config
file shown in Figure 6.4.

<appSettings>
<add key="SmtpServer" value="smtp.botas.dom"/>
</appSettings>

Figure 6.4 Mail Server definition in web.config file
The mailGonder function is used for sending e-mail. It has _to, _from, _subject
and _body attributes. The attribute of _subject is statically defined in the program.
Other attributes are dynamically generated during the run-time and then mailGonder
function is called. The codes of this function are shown in Figure 6.5.
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Private Sub mailGonder(ByVal _from As String,
ByVal _to As String, ByVal _subject As String,
ByVal _body As String, ByVal _attach As String)
Dim objMailMsg As New Mesaj
objMailMsg.mailFrom = _from
objMailMsg.mailTo = _to
objMailMsg.mailSubject = _subject
objMailMsg.mailBody = _body
objMailMsg.mailSend()
End Sub

Figure 6.5 The codes of mailGonder Function
A Sample of e-mails that are sent to “Case Owner” and “HSS” are shown in
Figure 6.6 and Figure 6.7.

Figure 6.6 Sample e-mail that is sent to “Case Owner”

Figure 6.7 Sample e-mail that sent to “HSS”
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After this procedures all the controls that were placed on the screen of “Yeni
Çağrı” module are re-initialized and the page is refreshed to make it ready for
entering new information by HSO.
“Case Owner” can learn which HSS deals with the problem from the e-mail can
also follow the problem status by clicking the link that is inserted into the body of email message. This link is case specific-generated and is inserted into message body
during run-time. It is also secure. Only “Case Owner” can open this link, not the
others. A sample “Çağrı Görüntüleme” screen is shown in Figure 6.8.

Figure 6.8 A sample “Çağrı Görüntüleme” screen
When an e-mail arrives HSS, HSS understands that there is a new assigned case
and hence connects to an eKym page. Figure 6.9 shows “Aktif Çağrılar” module that
is displayed after connecting to an eKym screen. All the HSS actions can be realized,
using this module.
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Figure 6.9 A sample screen of “Aktif Çağrılar” module
The selected case information is placed at the top of the page. These information’s
are read and entered only by HSO. Some controls are placed in the middle of the
page and these are related to case solution information and might be entered by HSO.
The case lists are placed at bottom of the page. There is also a “?” button by the
Textbox that has “Case Owner” information at the top of the page. When HSS clicks
on this button, a new pop-up window is opened that contains detailed information
about “Case Owner”. It is shown in Figure 6.10.
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Figure 6.10

A sample Pop-up Window screen contains detailed “Case Owner"

HSS can get information about all cases from multifunctional Data Grid that is
placed at the bottom of the page. HSS can get and edit all the information about cases
on the eKym system by using default selected function on this Data Grid. By using
the other functions of this Data Grid, users can get ‘read only’ since these are closed
by itself, closed by every HSS and are assigned to every HSS.
Case solution process will start after changing the selected case status to “open”.
“Case Owner” can display all information on this page that are entered by HSS. HSS
should change case status to “pending” when problem cannot be solved or in the
cases when waiting for something to solve that problem at that time is considered. If
problem is solved, then HSS should change case status to “close” with the solution
information. If the solution information contains special explanation that should be
added to KB-Database, then HSS is to check the “Tecrübe veri tabanına kaydet”
checkbox before the form is submitted. Solution is saved with “Submitted by
xxxxxx” information in KB-Database and every authenticated user can reach these.
Therefore solution information must contain consistent data.
KB-Search module is authenticated to every user-accounts that is defined in AD.
It has a very simple search mechanism. The SQL Query string of that mechanism is
shown in Figure 6.11.
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select tID,tSorunTur,tSorunTanim,tCozum,tDestekUzmani,tTarih
from eKym.dbo._tecrube
where tSorunTur like '%" & _sorgu.Text & "%'
or tSorunTanim like '%" & _sorgu.Text & "%'
or tCozum like '%" & _sorgu.Text & "%'
or tDestekUzmani like '%" & _sorgu.Text & "%'
or tTarih like '%" & _sorgu.Text & "%'

Figure 6.11

KB-Search SQL Query String

User enters keyword(s) about the research topic into the Textbox named as
“Sorgu” on the page of KB-Search Module and clicks on the “Ara” button. A SQL
Query string is executed into “onclick” event of this button that is shown in Figure
6.11. SQL Query Results are inserted into a Data Grid that is placed at the bottom of
the KB-Search page. When user selects an article from this list, details are displayed
in the middle of the page. A sample screen of KB-Search module is shown in Figure
6.12.

Figure 6.12

A sample screen of KB-Search module

The “Rapor” module is displayed in Managers pages.
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Manager can get the reports between requested range of dates that search all the
transaction of cases and total number of records per Department are displayed. Using
this module is very simple. Manager selects start date and end date at the top of the
page, then clicks “ Tamam” button. Then requested report is generated and displayed
by the system. A simple screen of “Rapor” module is shown in Figure 6.13 and
Figure 6.14.

Figure 6.13

A sample screen of “Rapor” module
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Figure 6.14

A sample screen of “Rapor” module
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CHAPTER 7

CONCLUSION AND SUGGESTIONS

The aim of this thesis is to introduce e-Business related to Management Business
Information Systems, examine the models of e-Business applications, give
information about building e-Business step by step, develop an e-Business
application for BOTAŞ Corporation within the framework of the prepared
information and finally transfer experiences during the application development and
application, itself.
7.1. Conclusion
The aim of this thesis is to build an e-Business. E-Business is a subject studied
under the heading of Information Systems. As management is a part of e-Business, as
well as being a component of Information Systems, information about Management
Information Systems has been given.
Information about widely-accepted e-Business models has been given after the
tendencies in e-Business in the computer terminology have been searched.

Many

approaches related to e-Business models have been come across. As the field is
incredibly vast, the terms, (e-Trade, e-Commerce, etc.) began to be replaced with
models, (B2B, B2C, etc.) and new names started to emerge with innovative models.
It seems that this trend will be on increase. In an article published in MIT’s
(Massachusetts Institute of Technology) web page, a research titled as “Place-ToSpace” conducted by Harvard Business School Press is mentioned. In this research it
has been claimed that there are more than fifty e-Business models. It is quite likely
that the e-Business models mentioned in this study will have died out in the near
future.
In this study, information about e-Business architecture has been given and the
necessary steps have been made clear to build an e-Business. Considering the
explanations, an B2B application has been developed.
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The previously used HMS applications did not meet the needs.


For instance, information about a user could not be screened or they were not

up to date. In order to reach a user, a couple of persons had to called, a few phone
calls had to be made.


Monthly operation reports were done manually, which was taking too much
time.



From time to time, run-time errors could be encountered, which used to
influence the performance of HSO and HSS in a negative way.



Though they can track all the calls through this program, all the transactions
used to be followed on the paper due to some deficiencies.

HMS application has been developed on a Windows DNA platform using 3-tier
architecture. There are different terminologies for the tiers in the 3-tier architecture
though they have been used for the same purposes. Different terminologies
imp lemented are follows:


Presentation Layer / Business Layer / Data Layer (Literature Resources)



User Interface Layer / Business Logic Layer / Database Layer (Microsoft)



Presentation Tier / Logical Tier / Data Tier (Oracle)



Front end / Middleware / Backend (IBM)



Presentation Tier / Application Tier / Database Tier (Sun)

As a result, the terminology used in Literature Resources has been preferred to be
used.
While HMS application is being carried out, business analysis for BOTAŞ has
been performed. In this analysis, the infrastructure of data processing, the platform
on which the program will be based, and the unit where the program is to be used,
have been determined for quality procedure in HMS.
Afterwards, a system analysis has been conducted. Flow of work with
requirements and needs has been determined through system analysis. The
environment in which application will be implemented has been analyzed in three
steps: Process, Tools, and Methods. Moreover, as the application will be based on an
object-oriented architecture, analysis diagrams have been prepared. While these
diagrams are being prepared, an ‘Action-Oriented’ method has been put into effect.
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In System Design stage, 3-tier structure has been designed and afterwards system
security structure has been created. Since HMS is a role-based application as a
process, the definition of its role has to be clarified. Therefore, in this application, the
model of “Role-Based Forms Authentication” has been implemented.
In System Implementation stage, however, the information gathered began to be
imp lemented and the application started to be developed. First of all, databases have
been formed; information has been registered and stored. As there has never been
such an application in BOTAŞ before, all the data have been entered into database
for the first time. Moreover, since being the first application in the company, eSistem
application prior to HMS has been conducted.
As Prototyping application development method has been used in HMS
application, users feedbacks have been evaluated in every stage, and necessary
changes have been made immediately. Though this is a difficult method to apply,
user’s satisfaction is very high in the end. Moreover, as the HMS application has
been devised in a simple and flexible way, both the application and completion of
this program has taken a very short period of time.
7.2.

Suggestions

In order to develop a web-based B2B application, it should be started with a
simple and flexible structure. During the implementation process, unexpected
developments might occur. Though the application is whether 2-Tier or 3-Tier,
priority is given to the security in order for the smallest application to work.
Access to the applications should be made possible only after certain
‘Authentication and Authorization’ mechanisms have been authorized. Furthermore,
since HMS is a web application, access can be made over links. Some users try to
access the system not through the entry page, but also direct application page. So as
to prevent this, a security control has to be implemented also for the access to the
application.
Application codes, especially the parts (like; DBMS connection statements,
authentication, authorization) likely to threaten security, should necessarily be server
site.
After database analysis and design, registries gain importance. For example, in the
HMS application developed by the effect of this study, by using the location of the
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personnel (room, floor, block, etc), the phone number and other information, a ‘case’
is opened for the users. Support personnel supply the users with this information.
Therefore, for the program to work properly, it is very important that all the
information should be entered into database correctly. If the information has not been
entered, it may be required to prepare an interface since the manual entry of the
information would be difficult in an environment where the inter-relational database
is used.
Before a B2B application has been developed, basically a core layer has to be
formed. Other applications and modules, which will be developed later on, are
integrated on this system. For instance, during this study, it has been determined that
there has not been a B2B application used in BOTAŞ before. This has been an
unexpected situation. Before the development of HMS program, a core layer, which
is made up of a basic database and applications under the title of eSistem, has been
built. During this process, the following steps have been completed:


The analysis and design of eSistem database has been completed.



The database designed with all its details has been formed.



Data needed have been collected from different resources and sorted out.



An application for data entry has been prepared.



The information classified has then been entered into eSistem database piece
by piece.

This core layer is comprised of two groups, called application and database.
Under the heading of Application, there are applications, such as authentication,
authorization controls, framework, template controls, scripts and css. Under
Database, we see basic tables including primarily information about the organization,
user defined functions and views. For example; personnel table or chart, department
table, table of titles, etc can be seen here.
It will be useful that a proper tree structure has to be formed for the design of
eSistem. Therefore, new applications and modules which will be implemented in
future would not cause any trouble. Since the application is web-based, there are
several types of files; for example, html, scripts, images, css, code-behinds. To form
a regular structure, repetitive components, have to be avoided as modules
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applications. For this reason, it is useful to combine application specific components
under one application module, and system specific components should be collected
under the title of framework.
Such a structure not only helps gain time in the development of program, but also
enables flexibility for general changes. A hierarchical folder tree structure can be
formed by establishing folders under the names of scripts, in which general scripts
are stored, images folder for images, and styles for style-sheets. Of course, security
should not be jeopardized while all these are being set up. For example it would be a
serious mistake to keep a text file – in which a syntax related to a database takes
place – accessible to everyone.
With the new HMS Application,


a database integrated with an e-system was made. For instance, a chande
made in the database of the personnel (like room number, phone number,
etc)is reflected into HMS application. Therefore, HSS users have become
avaliable in a shorter period of time.



Since the monthly operations, which took three or four days previously, are
generated automatically now.



There are no time losses any more originated from run-time errors.



As the HMS meet all the needs which are in the written documents, work
flow processes can be transferred into digital environment.



Since the new HMS establish e-mail contacts, the number of phone calls has
decreased.

Furthermore, cases can develop a system so as to assign into HSS automatically.
This system takes into account the parameters like, the number of cases on an HSS,
the expertise of HSS etc, and assigns the calls coming from HSO to HSS in an
optimum way.
A Mobile Access module can be added to HMS Application. When a case opens,
the HSS, who are not informed about the new cases, can solve their pronlems
without returning to their place. in their place. Therefore, they can contribute to the
increase in case/time performance.
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APPENDIX I

TERMS

Domain Server

: Holds the directory services database that identifies all
network users and resources

File Server

: A file-storage device on a local area network that is
accessible to all users on the network.

Backup Server

: A server that duplicate copy of a program, a disk, or data,
made either for archiving purposes or for safeguarding
valuable files from loss should the active copy be damaged
or destroyed.

Mail Server

: A server that exchange of text messages and computer
files over a communications network, such as a local area
network or the Internet, usually between computers or
terminals.

Web Server

: Server software that uses HTTP to serve up HTML
documents and any associated files and scripts when
requested by a client, such as a Web browser. The
connection between client and server is usually broken after
the requested document or file has been served.

Database Server

: A network node, or station, dedicated to storing and
providing access to a shared database.

IDS Server

: A Server for type of security management system for
computers and

networks

that

gathers

and

analyzes

information from various areas within a computer or a
network to identify possible security breaches, both inside
and outside the organization.
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Firewall & Proxy

: A firewall component that manages Internet traffic to and
from a local area network (LAN) and can provide other
features, such as document caching and access control. A
proxy server can improve performance by supplying
frequently requested data, such as a popular Web page, and
can filter and discard requests that the owner does not
consider appropriate, such as requests for unauthorized
access to proprietary files.

SMS Server

: A Microsoft BackOffice component that provides services
for centralized network management.

Print Server

: A workstation that is dedicated to managing printers on a
network. The print server can be any station on the network.

AntiVirus Server

: A server that responsible for licensing, deploying,
updating, upgrading, etc tasks to client site AntiVirus
applications. It is a computer program that scans a
computer’s memory and mass storage to identify, isolate,
and eliminate viruses, and that examines incoming files for
viruses as the computer receives them.

LAN

: A group of computers and other devices dispersed over a
relatively limited area and connected by a communications
link that enables any device to interact with any other on the
network.

WAN

: A geographically widespread network, one that relies on
communications capabilities to link the various network
segments. A WAN can be one large network, or it can
consist of a number of linked LANs.

System Analyst

: Responsible for Server Room. All operations about
management and maintenance of server and network
resources. For example servers hardware, server software,
daily

logs,

daily

availabilities.
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backups,

network

resources

and

System Operator

: Responsible for User related Server operations. New user
account, mailbox assignments, giving access rights to shared
network resources for needed users, etc.

Support Personnel

: Responsible for all operations about user related problems.
For example, printer problems, local software problems
(MS-Office, Outlook), local network problems (LAN cable,
network configurations), virus, etc.

Software Developer : Responsible

for

all

business

related

software

developments. For example developing new software,
updates, bug fixes, etc.
Manager

: Responsible for all IS/IT operations. They reports
something to their managers as periodically, they make some
decisions about IS/IT future, they follow their personnel
performance, they listen other departments requests, etc.

Manager

: Responsible for all IS/IT operations. They reports
something to their managers as periodically, they make some
decisions about IS/IT future, they follow their personnel
performance, they listen other departments requests, etc.

Visual Studio

: Microsoft’s suite of software development tools for rapid
development of business applications and components.

Visual Studio .NET : A development environment for creating Web applications
and XML Web services on the Microsoft .NET platform.
.NET

: The set of Microsoft technologies that provides tools for
connecting information, people, systems, and devices. The
technologies provide individuals and organizations with the
ability to build, host, deploy, and use XML Web service
connected solutions.

ASP

: A Web-oriented technology developed by Microsoft that
is designed to enable server-side (as opposed to client-side)
scripting. Active Server Pages are text files that can contain
not only text and HTML tags as in standard Web documents,

79

but also commands written in a scripting language (such as
VBScript or JavaScript) that can be carried out on the server.
ASP.NET

: A set of technologies in the Microsoft .NET Framework
for building Web applications and XML Web services.
ASP.NET pages execute on the server and generate markup
(such as HTML, WML, or XML) that is sent to a desktop or
mobile browser. ASP.NET pages use a compiled, eventdriven programming model that improves performance and
enables the separation of application logic and user interface.
ASP.NET pages and XML Web services files created using
ASP.NET contain server-side (rather that client-side) logic
written in Visual Basic .NET, C# .NET, or any .NETcompatible language.

.NET Framework

: A platform for building, deploying, and running XML
Web services and applications. It provides a highly
productive, standards-based, Multilanguage environment for
integrating existing investments with next generation
applications and services, as well as the agility to solve the
challenges of deployment and operation of Internet-scale
applications.

XML

: Acronym for Extensible Markup Language, a condensed
form of SGML. XML lets Web developers and designers
create customized tags that offer greater flexibility in
organizing and presenting information than is possible with
the older HTML document coding system.

HTML

: Acronym for Hypertext Markup Language. The markup
language used for documents on the World Wide Web. A
tag-based notation language used to format documents that
can then be interpreted and rendered by an Internet browser.

JavaScript

: A

scripting

language

developed

by

Netscape

Communications and Sun Microsystems that is loosely
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related to Java. JavaScript, however, is not a true objectoriented language. It is a object-based language.
Visual Basic

: A trademarked name owned by Microsoft Corporation for
a high-level, visual-programming version of Basic. Visual
Basic

was

designed

for

building

Windows-based

applications.
Authentication

: In a multi-user or network operating system, the process
by which the system validates a user’s logon information. A
user’s name and password are compared against an
authorized list, and if the system detects a match, access is
granted to the extent specified in the permission list for that
user.

Authorization

: In reference to computing, especially remote computers on
a network, the right granted an individual to use the system
and the data stored on it. Authorization is typically set up by
a system administrator and verified by the computer based
on some form of user identification, such as a code number
or password.

Windows-DNA

: Short for

Microsoft Windows Distributed interNet

Applications Architecture. A framework introduced in 1997
as a means of integrating client/server and Web technologies
in the creation of scalable, multi-tier applications delivered
over an enterprise network. Windows DNA is based on a
number of technologies, among them COM, ActiveX, and
dynamic HTML.
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APPENDIX II

TRANSLATIONS

Yeni Çağrı Modülü ..................................... : The module of New Case
Çağrı Görüntüleme Modülü ....................... : The module of Case Explorer
Aktif Çağrılar Modülü ................................. : The module of Actual Cases
Personel Bilgi Modülü ................................. : The module of User Information
Tecrübe Araştırma Modülü ....................... : The module of KB-Search
Rapor Modülü............................................... : The module of Report
Çağrı ............................................................. : Case
Çağrı Sahibi ............................................... : Case Owner
Çağrı No

....................................................: Case Number

Çağrı Durumu ............................................... : Case status
personelAdi

.......................................... : The name of personnel

personelSoyad............................................... : The surname of personnel
eKym (Kullanıcı Yardım Masası) ..............: Helpdesk
Tarih ............................................................. : Date
Saat ............................................................. : Time
Sorun Türü ....................................................: Problem type
Sorun Tanımı ............................................... : Problem definition
Sorun Çözümü

.......................................... : Problem solution

Destek Uzmanı .......................................... : Helpdesk Support Specialist (HSS)
Açılış Tarihi ............................................... : Case Open Date
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Son İşlem Tarihi .......................................... : Case Update Date
Durum Notu ............................................... : Status note
Tecrübe Veri Tabanına Kaydet .................. : Write to KB-Database
Aktif Çağrılarım .......................................... : My actual cases
Kapalı Çağrılarım

..................................... : My closed cases

Tüm Aktif Çağrılar ..................................... : Whole actual cases
Tüm Kapalı Çağrılar

................................. : Whole closed cases

Ara ............................................................. : Search
Sorgu

........................................................ : Query

Tecrübe No

............................................... : Knowledge Number

Başlangıç Tarihi .......................................... : Start Date
Bitiş Tarihi ....................................................: End Date
Tamam ........................................................ : OK
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APPENDIX III

DATABASE TABLE LIST

DATABASE

eSistem

VIEW

_vTumKullaniciListe

COLUMN

TABLE

FIELD TYPE

EXPLANATION

personelSicil

_botPersonel

varchar(5)

Employee Number

personelLogin

_botPersonel

varchar(30)

AD-User Account

mailAdres

_botPersonel

int(4)

e-Mail Address
suffix code

personelAdi

_botPersonel

varchar(20)

Personnel Name

personelSoyad

_botPersonel

varchar(20)

Personnel Surname

personelTel1

_botPersonel

varchar(15)

Phone 1

personelTel2

_botPersonel

varchar(15)

Phone 2

unvanAdi

_botUnvanlar

varchar(50)

Personel Title

mudurlukAdi

_botMudurlukler

varchar(50)

Directorate Name

baskanlikAdi

_botBaskanliklar

varchar(50)

Presidency Name

baskanlikKod

_botBaskanliklar

varchar(3)

Presidency Code

ofisAdi

_botOfisler

varchar(50)

Office Name

personelOdaNo

_botPersonel

varchar(15)

Room Number

personelBlokNo

_botPersonel

varchar(2)

Block Number

durumAdi

_botPersonelDurum varchar(20)
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Personnel Status

DATABASE

eSistem

VIEW

_vUygulamaKullaniciAdSoyad

COLUMN

TABLE

FIELD TYPE

EXPLANATION

loginName

_loginUser

varchar(20)

AD-User Account

authentications

_loginUser

nvarchar(50)

Authenticated
Applications

authorizations

_loginUser

nvarchar(50)

Authorizations for
Authenticated
Applications

personelAdi

_botPersonel

varchar(20)

Personel Name

personelSoyad

_botPersonel

varchar(20)

Personel Surname

personelSicil

_botPersonel

varchar(5)

Employee Number

DATABASE

eKym

TABLE

_cagri

COLUMN

FIELD TYPE

EXPLANATION

sID

int(4)

AD-User Account

sTarih

varchar(10)

Start Date

sSaat

varchar(9)

Start Time

skPID

int(4)

User Employee Number

sdPID

int(4)

HSS User Employee Number

sIcerik

text(16)

Case Contents

sTur

smallint(2)

Problem Type

sNot

text(16)

Notes About Case

sCozum

text(16)

Case Solution Information

sDurumAciklama

nvarchar(50)

Case Status Information

sTarih2

varchar(10)

Update Date of Case
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sSaat2

varchar(10)

Last Update Time of Case

DATABASE

eKym

TABLE

_sorundurumlari

COLUMN

FIELD TYPE

EXPLANATION

durumID

int(4)

Problem Status ID

durumAdi

nvarchar(50)

Problem Status Name

DATABASE

eKym

TABLE

_soruntuleri

COLUMN

FIELD TYPE

EXPLANATION

turID

int(4)

Problem Type ID

turAdi

nvarchar(50)

Problem Type Name

DATABASE

eKym

TABLE

_tecrube

COLUMN

FIELD TYPE

EXPLANATION

tID

int(4)

Knowledge ID

tSorunTuru

varchar(50)

Problem Type

tSorunTanimi

text(16)

Problem Definition

tCozum

text(16)

Problem Solution

tDestekUzmani

varchar(50)

Submitted HSS Name Surname

tTarih

varchar(50)

Submitted Date
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