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DEVELOPING AN AUTOMATED SOFTWARE DEFECT MANAGEMENT
SYSTEM AND EFFECTS OF SYSTEM ON SOFTWARE DEVELOPMENT
PROCESS

ABSTRACT

There has always been major interest in the aresoftivare development is
“quality”. Today, all kinds of software companiesida some departments of
universities develop new software’s. This produmtsy be very successful and meet
all of customer’s satisfaction. Across to this,réhes impossible to develop software
without error practically. Therefore, number of s and defects can help us to

identify software quality.

While defects affect software quality, they must dmntrolled and managed.
Otherwise, we cannot find the exact problems thase a defect or an error. If we
analyze the real problems on our software, we &eldp a project more reliable
with fewer errors and we can improve our projedjsality to better quality

standards.

In this approach, a new defect management systenctiled UHISYS was
developed for software development team of a compahe main purpose of this
defect management system is controlling the eremrd defects on development
period. After enough data that has information altbe real problem, collected, an
analyzing period that includes all parts of sof@varoduction lifecycle starts. New
solutions find on software or new software methodas practice by development
team according to these analyzes. This thesissiilv us how a defect management
system affects the overall product performance pmdiuct quality of a software

development company.

Keywords: Defect, fault, management, quality, software



HATA YONET iM SISTEMI GELISTIRIMI VE BU SISTEMIN YAZILIM
GELISTIRME SURECINE ETKILERIT

Oz

Yazilim gelstirme sektorindeki en 6énemli unsurlardan biri yazuh kalitesidir.
Gunumuzde farkh amaclar ve uygulamalar Gzerindakumak icin Universiteler ve
0zel yazilm firmalari tarafindan yazilim gaiilmektedir. Yazilimlarin gercek
amacl méterilerin yazilimdan beklentilerini kgitayabilmektir. Ancak bunu her
zaman bgarabilmek mumkin degldir. Clnku bir yazilimi hatasiz bigekilde
uretebilmek mumkun dgldir. Bu nedenledir ki, var olan bir yazilimin Kaisini

olcmek icin yazilimda ortaya c¢ikan hata sayisitiekabiliriz.

Hatalar, yazilimin kalitesine etki gditne gore yazilim geftirme siresince iyi
takip edilmeli ve yonetiimelidir. Bu sayede gglilen yazilimda hata olgmasina
neden olan gercek sebepler bulunabilir ve bu hatalalusmasini engelleyecek
sistemler Uzerinde caima yapilabilir. Dolayisiyla ¢ok daha tutarl bir zylam
gelistirilerek kalite konusunda ilerlemeler elde edilebi

Bu yaklgimla, UHISYS adinda yeni bir hata yonetim sisteeliggjrildi. Bu hata
yonetim sisteminin oncelikli amaci, uygulama Uzeenmeydana gelen hatalarin
kontrolli bir bicimde yonetiimesini gmaktir. Sistem Uzerinde yeterli veri
toplandiktan sonra, bu verilerin analizinden yolé&agak yazilim geftirme
sureclerindeki aksayan noktalari tespit ederek, rmktalara yeni c¢dzumler
Uretilmesini sglamak UHISYS hata yonetim sisteminingdr amaclari arasindadir.
Bu argtirma, bir hata yonetim sistemini kullanan yazilirketinde, kullanilan bu
sistemin, geltirilen yazilimin kalitesine ve performansina okkilerini gormemizi

sglayacak.

Anahtar so6zcuikler: Hata, yonetim, kalite, yazilim
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CHAPTER ONE

INTRODUCTION

1.1 Introduction

"Quality is related with the characteristics ofraguct or service that bear on its
ability to satisfy stated or implied needs.” Theaee some different quality
definitions such as “Quality means fitness for ubg”’Joseph Juran and “Quality
means conformance to requirements” for Philip Cyodbut generally quality is
related with product characteristics. We all knoswhimportant “quality” is during
our life for different areas.

The most important area of life’s is informatiorchaology. In fact, the overall
technology is getting better and faster day by tfdg.use computers, mobile phones
and computers, some mechanical products in ourtptds daily operations. Most of
them use some operation specific software. Thezefee can say “Software’s are
everywhere in our life.” According to this factetlguality of the software affects our

life directly.

There are some different things that identify safevquality. One of them is
called “error” or “defect”. If software cannot measer’'s requirements because of
errors and cannot fix as soon as possible, thevaodts quality is under quality
standards. Furthermore, fixing software errorssisnaportant as preventing errors.
At this point, a new kind of software that calledéefect Management System” is

getting necessary.

Defect management systems are developed for seftwesduction teams to
manage errors or defects in software developmtaayltle. We will see advantages
or disadvantages of these systems on developmeoess of a software company

and how it is affect related software quality.



CHAPTER TWO

QUALITY AND QUALITY MANAGEMENT

Every part of life, human beings want to have letiténgs that all they need.
Actually, the whole people have an interesting r@ethat is reaching perfect one.
History and evolution of quality will be explain@dnext section.

2.1 History of Quality

There is no common definition of quality for evemgo Quality has multi
dimensional architecture according to related aAeaording to this fact quality has
many meanings. These are; “Ranging from luxury aretit to excellence, good
value for money or convenience and even practjcdlitis often defined simply as
fitness for purpose’. Quality is a multi-facetedncept; different dimensions of

guality will be important to different users.”

People started to interest quality at archaic timeth their conditions and
properties. But, modern quality approach is seetihcentury with United States of
America. The first quality control charts can bersén 1920’s. After 1930’s, some
guality control standards were prepared accordmghe statistical techniques to
identify quality of the product. Then, United Swat& America introduces the “War
Standards” to world as a quality standards guidé941l. After the quality guide

produced, new quality standards were started tdysedustry.

Japanese people were interested in quality after 2 World War. They
understood the importance of the quality contrall ggot some conferences from
quality professionals. We meet a new concept thatity of production process in

those conferences.

After that, total quality control techniques thatlude both quality of product and

production process are developed. Total qualityrobtechniques were used widely

10
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by companies. An idea that “no errors on productigas rose in 1960’s. Japanese
were successful while integrating the quality cohtircles to management system.

Therefore, the idea of quality management was born.

Quality management techniques were used by lotsoafipanies and after a
practice period it served two alternative produttgirategies to managers. These
strategies are “Low Cost” and “High Quality”. Despment period of the quality
management were continued in 1970’s till de begigrof the 1980’s. These years
were called rivalry years because of companies’agament strategies. In addition
to this, standardization was getting importantdweery industrial sector. At last, we
introduced to International Organization for Stawization (ISO).

A lot of countries in the world are member of thosganization. Series of
standards were identified by I1SO. The first sewésstandards called 1SO-9000.
These standards guarantee quality assurance fdugiron sectors. New product or
production standards are adding these series aflatds or some standards are

updated if it necessary according to the technolgmprovements.

In short, United States of America and Japan arg wmeportant on evolution of
quality and quality based techniques. There aedbiquality standards and quality
management techniques for each sector due to suemicessful researches and

practices.

2.2 Quality Measurement

As everyone knows, there are quality standardsnedfiby national and
international organizations. Production processesl @roducts are classified
according to the related standards. Therefore, avesay quality is a measurable
quantity. If it is measurable quantity, there avene questions to ask such as “What

are dimensions of quality?” and “What is qualitymagement?”
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2.21 What are dimensions of Quality?

Quality is measurable quantity on some dimensidrtere are six different

dimensions quality measurement lies on. These difops are;

* Relevance

* Accuracy

* Timeliness

* Accessibility

* Comparability

+ Coherence

All of these dimensions are used to identify praguguality. Product supplies all
of customer’s requirements and needs to be relelfahtioes not satisfy customer’s

expectation, the product’s quality is bad on refeeadimensions.

Products must supply right outputs according toitipeits. If they cannot supply

any output or wrong output, accuracy dimensiorhaf product quality is bad.

Products must be delivered to customers on timé skcheduled before. In
generally, the timeliness dimension of quality &ated with producers’ process

quality.

If a customer cannot reach the product when nepessaditions provided, the
guality on accessibility dimension is bad.

The product can be comparable with other produftg. cannot compare to

others, it may not demand on customers.
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At last, a product must be consistent in everyddaomn. If products’ output
changes with same inputs, system cannot be comsistderefore, coherence

dimension of the product quality is evaluated id bay.

2.2.2 What is quality management?

“Quality management is a method for ensuring thiatha activities necessary to
design, develop and implement a product or serareeeffective and efficient with

respect to the system and its performance.”

Quality management concept can be defined aspatdluct or service quality. It
includes quality control mechanisms. Therefore imgor purpose of the quality
management is to offer the goods and services dbatpatible with customer
requirements. The main objectives of the qualitynagement can be summarized

with three items.

e Offer the products and services that will satidfg requirements of the

customer

* Provide higher profitability for the company witheasures that improve

working procedures, less errors, lower costs,defgs and better orders

* Helping the employees fully use their potentialsréach the company
goals; to encourage the spread of the company ypoéind volunteer

activities.

These objectives are very important. If your prdducservice satisfies all of the
customers’ requirements, you and your company cam gonfidence of the

customers.
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It is obvious that to do these objectives, comparust have an effective leader
that possesses the necessary capabilities. Thdsrlés responsible to control their

products on all of quality dimensions.

As a result, quality management is method of supglproducts or services that
satisfies customers’ requirements. The main purpdgée quality management is

achieving customer satisfaction.



CHAPTER THREE

SOFTWARE QUALITY

3.1What is Software Quality

Importance of the software quality is getting higheots of applications are used
in the world on different systems and different qgges. Some of them are more
important and critical than others such as airplaystems or traffic control
applications. A defect can cause death or injUoepeople. Therefore, the software
guality is a big problem according to the relatggblecations. Across to this, the
software community has been slow to use data tesuneasoftware quality. “There
are four reasons why the software community has lsb@wv to use numbers for

software quality.”

* There is no generally recognized definition forlgyaneasures.
* Even when we know what numbers to use, the datacdreasy to gather.
« Even with data, it is not obvious how to interpaiatl use the numbers.

* People are reluctant to measure the quality of fieisonal work.

Actually, there are not any generalized definititdasmeasure software quality.
There are many different cases on different softwabjects. Therefore, the quality
of the software projects must be defined by last.udowever, their quality concept
may be different from other software’s quality cepts, there are some basic
measures to that affect software quality such zs sime and defects. For example;
unpredictable costs for software according to sempistakes, after software being

used can be evaluated as a quality metric.
There is another approach to software quality mddig into two different parts.
These parts are internal software quality and eatesoftware quality. External

software quality can be seen as general softwaabtygdor last users view. Internal

15



16

software quality is related with development toot®ding standards and all
processes in development lifecycle. We will leabowt these measures and their

effects to software quality.

3.2What affects software quality?

There is no common software quality definition teasure software quality. Cost,
schedule and functionality are the most importaatrits and these are effects that
software product quality for customer perspectietually, these three metrics

affects the software quality in different ways.

Some developers do not care about their qualitgooies to do deliver on time.
This approach can cause defects after the prodiieteded last user. In addition to
this, it is more difficult and more cost to fix @éet after product delivered. Across to
this, there are proven ways to solve these probldines first step is adopting and

demanding that vendors follow these six princigliesoftware quality:

» If a customer does not demand a quality producrhghe will probably
not get one.

* To consistently produce quality products, the degpets must manage the
quality of their work.

* To manage product quality, the developers must aneagiality.

» The quality of a product is determined by the duaif the process used to
develop it.

» Since a test removes only a fraction of a produttfects, to get a quality
product out of test you must put a quality prodot test.

e Quality products are only produced by motivatedfggsionals who take

pride in their work.
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These principles are experienced by many orgaoizati with Software
Engineering Institute’s Team Software Process. dfoee they are not any

theoretical principles.

In generally, software quality means that supptielivers the product on time,
cost that was defined cost, and performs theifuaittions without defects. At this
point every development team’s performance is Jemportant. All of the big
software projects are actually combination of sergtirojects. If each of the smaller
projects is developed with high quality, the oviepbject is developed with high

quality, too.

Quality of processes on development lifecycle a#fe¢otal quality of software
product, too. Therefore it is very important to amge processes and organizational
structure of the development team. Managers of db#ware companies are
responsible for planning and organizing their depeient processes. If a software
company has quality on development processes,jtis¢yneed developers that can
manage their work’s quality. Furthermore, all oé tthevelopment team’s personals

affect the whole quality of software product difect



CHAPTER FOUR

SOFTWARE QUALITY STANDARD

Software project management is getting necessary cumrent software
development process. All software companies wandeweelop their products and
services faster. Most of companies use high tedgyoenvironments and tools to
develop more successful and quality products. Hewesoftware projects still have
production and organizational problems. Capabiltaturity Model Integration

(CMMI) is the most known software quality standair$he software committee.

4.1CMMI

Capability maturity models (CMM) deal with improgn processes in
organizations. They supply effective processesrdaug to one or more disciplines.
Capability Maturity models are developed for lofsdesciplines. Some of the most
important include models for systems engineerinftware engineering, workforce
management and development, and integrated praghdattprocess development
(IPPD).

The SEI (Software Engineering Institute) created fiist CMM design for
software organizations in a book. The book thde tifThe Capability Maturity
Model: Guidelines for improving the software process’ is published in 1995.

The CMMI (Capability Maturity Model Integration) gyect is raised in 2000 for
using multiple CMMs simultaneously. The major madatle;

* The Capability Maturity Model for Software (SW-CMM)

* The System Engineering Capability Model (SECM)

* The Integrated Product Development Capability MatuModel (IPD-
CMM)

18
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After we introduced The CMMI version 1.0, CMMI ves 1.1 published in 2002
and also CMMI for development version 1.2 publishred006.

The CMMI versions are improved by The CMMI Proddaam according to

received feedbacks from user community

CMMI models can be reference model that covers deselopment and
maintenance processes applied to both productsemites. Therefore the CMMI
models can be used for many organizations on difteindustries such as banking,
defense, automobile manufacturing and telecommtiarcaThere are two different

approaches while representing the CMMI on projects.

These approaches are;

» Continuous Representation

» Staged Representation

Each representation has some advantages to otberallk some organizations

use both representations for specific needs at deselopment process sometimes.

4.1.1 Continuous Representation

The major property of Continuous representation sigpplying maximum
flexibility when using a CMMI model for process ingvement. An organization
may choose to improve the performance of a singlegss-related trouble spot, or it
can work on several areas that are closely aligoethe organization’s business
objectives. But there are some limitations on aganization’s choice because of

dependencies among the some process areas.
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As a result, if you know about processes that rteebe improved and if you
understand the dependencies among process ar@addef CMMI, you can choose

continuous representation.

4.1.2 Staged Representation

The stage representation is structured way to ingprocess management. The
staged representation prescribes an order for mmgaiéing process areas according
to maturity levels, which define the improvementhpfor an organization from the

initial level to the optimizing level.

In short, if you do not know where to start and ethprocesses to choose to

improve, staged representation is a good choicgdor

4.2 CMMI Levels

All CMMI models reflect maturity levels in their dign and content. A maturity
level consists of related specific and generic tpras for a predefined set of process

areas that improve the organization’s overall penénce.

There are five maturity levels in the CMMI to deber an evolutionary path
recommended for an organization that wants to ingprdevelopment processes.

These levels are;

* Performed Level

* Managed Level

* Defined Level

* Quantitatively Managed Level

* Optimized Level
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If an organization satisfies all of the necessarglg of the process area or set of
the process areas that are targeted, the orgamzatch next particular level.

421 Performed Leve

The organization usually does not provide a stapleironment to support the
processes that are usually ad hoc and chaotic.|@®went period is unpredictable
because of poor management and control. Therefbee drganization’s, on
performed level of CMMI, performance based on compee and heroics of
personal. There are no process areas defined fiormed level. There is no specific
work on processes, just requirements in and thduatoout. In addition to this, in
generally, performed level organizations exceed ttvedget and do not meet their

schedules.

4.2.2 Managed Level

Software project management processes are docuineard followed on
managed level of the CMMI. Project management aystein place so software
process is disciplined and controlled now. Orgaiona policies guide the project
management and expectations. At maturity secondl lethe status of the work
products and the delivery of services are visiblananagement at defined points
such as major milestones. The work products andicesr satisfy their specified
process descriptions, standards, and procedurestefbhe successful practices

developed on earlier projects can be repeated.
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4.2.3 Defined Level

Processes are well characterized and understoddarandescribed in standards,
procedures, tools, and methods. These standarcegzes are used to establish
consistency across the organization. Organizatiopparts the projects by
establishing (defined and documented processes):

« Common procedures, best practices, tailored presess
« Common measurements

e Training

If we compare defined level and managed level, néeffilevel processes are
described more strictly than Managed level. As wari before, managed level
organizations focuses on projects. Defined levgbleamsizes on organizations across
the managed level

4.2.4 Quantitatively Managed Level

The organization and projects establish quantgatbjectives for quality and
process performance and use them as criteria iragnag processes. Decisions that
related with project management or developmentnaade based on collected data
according to measurements. Therefore quantitativelgnaged level requires

measurements that have been defined and collegséshsatically.

Quality and process performance is understoodaiisstal terms and is managed
throughout the life of the processes. A criticatidiction between defined level and
guantitatively managed level is the predictabilaff process performance. The
performance of processes is controlled using $talsand other quantitative

techniques, and is quantitatively predictable angiatively managed level.
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4.25 Optimized Level

An organization continually improves its procesdesed on a quantitative
understanding of the common causes of poor periocenal he major property of the
optimizing level is improving process performandarotigh incremental and
innovative process and technological improvememhterefore everyone is involved

in continuous improvement of the software process.

The difference from quantitatively managed levetasmcerning with addressing
common causes of process and improve process menfiage, not specific causes of

process.

4.3Tools used to improve software quality

There are several management systems are useftWwargocompanies to improve

their process and also their product quality. Sofrtbese systems are;

* Requirement Management Systems
» Software Test Management Systems
» Software Performance Test Systems

* Defect Management Systems

All of these systems aim to do their objectiveddyednd more automatically. We

will learn about their general usage and purposeshy one.

4.3.1 Requirement Management Systems

Requirement management systems are the most impayatems on software

companies. As we told before, the product or seruigust satisfy customers’
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requirements. Therefore, if requirement managemgydtems do not work
successfully, it is impossible to create a softwaamuct that satisfies customers.

If requirements identified a bit difference fromstomers needs, there can be
extra costs to reorganize requirement. Also if thistake discover after software
delivered to the customer, cost that correct totakes getting higher. Therefore

requirement management tools developed to preveatrigudentified requirements.

Most of the requirement management systems prothed& users to some
checklists to identify the exact requirement. Usens define requirement’s priority,
schedule, risk probability, risk severity and riglel, cost, possible defects that

requirement can cause, eftc:

Requirement engineers of companies enter relatiedmation to these systems
and get an output. This output must be analyzeddwglopment team manager and

planned according to the requirement schedule.

Some requirement management tools provides alsaireegent monitoring
system to see last state of the requirements. ¥amgle, requirement engineers can

see who develops it, its tests is started.

However, there are many requirement managemengrsgstiots of companies
develop their own requirement system accordinghertproduct area and their

needs.

In conclusion, requirement management systemsharekey systems that must

work at software companies consistently.
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4.3.2 Software Test Management Systems

Software testing systems are getting more importéay¢ by day. Software
products must be tested detailed to find and cbwetects before it delivered to

customers.

There is a known fact that, using an independerd farty test tool is the most
affective test method. Programmers cannot idetiiéyr mistakes while testing their
parts of product. The other affective test metteoohdependent test department from
development department but this manual test camreespending when a standard
tests of a product. Therefore, software developneentpanies need software test

management systems to test their products witlerdifit test strategies.

There are many testing types defined for softwasérig. Some of them are;

e Unit Testing

* Alpha Testing

e Module Testing

e System Testing

*  White-box testing

* Black-box testing

Most of the software test management systems peogaimpanies to some of
these testing types to test their products. ltigaus that, it is impossible to find all
possible defects while testing the software bubtékcally 95 percent confidence on

product can provide by testing.

As a result, software testing systems are necésspart of the software
development. The software product that has minimoomber of defect is

guaranteed to be satisfying customers’ requirements



26

4.3.3 Software Performance Test Systems

Actually, performance test systems are test systeons But the main purpose of
the system is different from test management syst&arformance test systems aim

to understand project performance, not to find cisfeke test management systems.

Performance of software cannot measure with standaetrics. All of the
software applications work on different systems. t8a define performance testing

that is process of identifying effectiveness orespef software program or service.

There can be different metrics to measure a softywangrams performance. For
example; time interval between operations’ startl amd can be evaluated as
response time. We know that data density is vempyomant on software product’s
performance. Therefore it can be used as a perfarenmetric to measure software

performance.

Performance test systems provide some tests ongiod hese tests are;

* Load testing
e Stress Testing
* Soak testing
* Spike testing

* Pre-requisites for Performance Testing

All of these tests can be done by performanceniggtols according to specific
requirement of software application. For exampigpiplication supports multi user
environment, load testing must run when lots ofrusennected to system. In
addition to this, some of the performance testiggtesns provide automatic data
creation function to test software with densityadafter seeing the weak parts of the

application on this condition, you can improve thatts performance.
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In conclusion, performance test systems are ussefigtems for software
companies. It gives to chance to see software ptsdyperformance in worst

conditions.

4.3.4 Defect Management Systems

Defect management systems are mostly used toolsofiware companies to
improve their product’s quality. However, there ardependent defect management
systems, there are many project management systetheequirement management

systems include defect management part.

Actually, the other management systems provide atlefe request to defect
management systems. As we told, test managemetansg/saim to find defects
before software product delivered to customer. Afserformance test systems can
find out performance issues of the software praglué€ta requirement has developed
with mistakes, it will return a defect on produdterefore, defect management

systems are most commonly used systems for softveang@anies.

Next chapter, we will explain defect managementesys with analysis of defect

management systems.



CHAPTER FIVE

DEFECT MANAGEMENT SYSTEMS

The general purpose of the thesis, creating a tiefanagement system that really
affects the project performance and project qualids we learned, defect
management systems are tools those help to impotadesoftware quality.

At first, we have to define some concepts to urtdas general problems of

software products.

5.1What is Defect?

“The term defect refers to something that is wrenth a program. It could be a
misspelling, a punctuation mistake, or an incorgrogram statement.” Defects are
introduced into a software product during everygghaf software development. “A
major source of defects that is often overlookedraguirements generation.”
Therefore, we can see defects on every procedsedddftware development period

requirement analysis to documentation.

5.2What is Defect Management System?

Defect management systems are tools that can planitor and manage defects
of a software product. These systems are very usgfstems for software

development companies to manage defects that #vey fon development period.
After giving definitions of these concepts, we catart to analyze defect

management systems. At first, | will share progsrtand analysis of a defect

management system.

28
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5.3 Analysis of a Defect Management System

The one of the most common used defect managerystens is BUGTrack. This
defect management systems professional editiaeésfor fourteen days trial usage.
| tried the defect management system after my tradiisn is approved. All of my
comments and thoughts related with the applicatiay call as user experience. | do
not know anything about implementation detailsto$ tdefect management system.
Furthermore, | will share most of information ab&uWGTrack and its systems from

its official web site.

5.3.1 BUGTrack

“BUGtrack is a comprehensive web-based project igament and issue tracking
system that helps to improve overall project orgambn, decrease bug resolution
time, promote cross-functional cooperation, as wadl plan and assess team

performance at all levels.”

However security is big problem, web based systanesstill more useful in
today’s technology. BUGTrack provides their useeximum security with highest
performance rate. Application security and physsedurity of your data is reliable
on their hardware and software systems. As a resediurity is not a problem for
BUGTrack as they said. Therefore, you can reachrafipdication and project’s data

from wherever you are on the internet.

If you register to use trial version, BUGTrack desaa user with an administrator
role. After log in, you can see statistics pane&l arenu. The menu includes list, new
entry, search, my stuff, filter, statistics, regompreferences and administrator panel
and we can see opening screen at Figure 5.1. Defsae or requests counts listed in
statistics grouped by projects. This statisticsgbamows us total works assigned to

related user.
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L) Sy
B“ﬂtraup user: Mustafa Ersahin Logout project: | —All projects — v [Subscribet| 14 DAYS REMAINING

Statistics List | New Entry | Search | My Stuff | Filter | Stats | Reports | Admin | Prefs | Go to #

2 Open records
0 Closed records

Open records: Fix for version:

Sample Project 1
Code 1

version

All Projects : Undecided 2

Test Project 1
Miscellaneous 1

Opened by: Assigned to:

user user
Mustafa Ergahin 2 Mustafa Ergahin 1

Programmerl 1

Figure 5.1 Statistics panel of BUGTrack

The most important panel for projects managersdisia panel. This panel
includes all definitions such as project definitiarser definition, group definition
and some other authority definitions. Figure 5.8veh us managers’ panel of users
that has an administrator authorization. “Managédimand “Administration” parts
are generally used for defining organizationalchfee.

The main approach of the BUGTrack defect managergpiication is dynamic
system control. Projects, users, groups, rolesm@ated by administrator or manager
dynamically. Actually, it must be dynamically acdong to the fact that, there is not
any standard project or organization plan that teegport for customers. Every

organization or company can use the BUGTrack managesystem.

The other parts of administrator panel are “Datarfaly”, “Import” and “Export”.
These parts are used for integration with companigginal system sources such as
databases or spreadsheets. In addition to this, B&a& application supplies a data
sharing system to customers. If you want to shamar yprojects with any other
company, you can do it by creating new share axahée.
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b =
Illll'itraulp user: Mustafa Ergahin Logout project: Subscribel] 13 DAYS REMAINING

Admin List | New Entry | Search | My Stuff | Filter | Stats | Reports | Admin | Prefs |Goto#| |
Management
Projects @ Versions
€8 users Types
& Roles Categories
3! priorities 43 Phases
i custom Fields
Administration
o Preferences 2 Manage Subscription
] Notifications (% send e-mail to users
@ Recycle Bin (% Send e-mail with License Setup URL to users
%3 Login History [ Get data backup
Data sharing
Share your project with other companies
Import Export
1 Configure e-mail interface 3 Create web-query to your database
&1 Create custom record entry form
48 Import records from spreadsheet

Figure 5.2 Administrator Panel of BUGTrack applioat

After the main definitions completed, administrator users can open new entry
and assign it to related user. Some informatioaroentry must be filled by opener
such as project, area, title, priority, type, catgg phase, detailed description and
screenshot if necessary. Also entry opener cam estinated response time. We can

see the new entry screen in Figure 5.3 below.

5 prrm— T
Bllﬂtranp user: Mustafa Ersahin Logout project: |— All project: ubscribe!| 6 DAYS REMAINING Help | Suppor
|
New Entry List | New Entry | Search ‘ My stnlf‘ Filter ‘ Stn!s‘ Reports ‘ Admin ‘ Prefs ‘ Goto#| ]
Project:  Test Project
Area:
Title:
Opened by: Mu
Assignto:  ©

Priority:

Fix for:

Type:

Category:

Phase:

File Upload:

|(Browse.. ]
Detail: asier itis

| [BIEIAY] ==

Estimates

Entes stimate
for this record:

H

Figure 5.3 New Entry screenshot of BUGTrack
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However, BUGTrack defect management system suggesstisnot to fill some
parts except development team such as “Fix foreréfore, there is information
above the area to warn user. The other panels dd'Blkck defect management
system are “Search”, “Filter” and “My stuff”. “Myt8ff” panel is used for listing
entries that assigned to each user. “Search” ailte'Fpanels are used for listing
entries according to the related search key aréiltSearch panel shown in Figure
5.4 and Filter screen in Figure 5.5. The main diffice between “Search” and
“Filter” is search key. Filter menu has no keydijst all entries according to related

filters such as project, entry type, entry statasegory etc.

B“EIPHI}K user: Mustafa Ersahin Logout project: |—All projects — % | [Subscribel| 6 DAYS REMAINING

Search List | New Entry | Search | My Stuff | Filter | Stats | Reports | Admin | Prefs | Go to #

Project: | — All projects — ¥

Enter a word or phrase to search record title/detail for:

Select your search criteria: Al Words v
[ Also search closed records

Show first: | 100 records (type 0 to list them all)

Figure 5.4 Search panel of BUGTrack system

“Prefs” panel is used for system and user prefa®ndser name, e-mail, location
and time zone properties can update from this pdnehdddition to this, users can
define and update three listing order such asipyjquroject, status, category, type or

newest entry.



33

L " ——
Bllﬂtranlp user: Mustafa Ergahin Logout project: |— All projects — v Subscribe!| 6 DAYS REMAINING

Filter List | New Entry | Search | My Stuff | Filter | Stats | Reports | Admin | Prefs | Go to # | |

Custom Filter Saved Filter List
Project: —AH E;J_ECIE = V-‘
Area: — All areas — 7;‘

Opened by: [—Anybosy — ¥
Assigned to: —Anybnﬁy— :‘

Status: [oPEN v
prioity: | g —
Fix for: ;_7A”VE!'EiiUﬂ57 _:‘
Type: — All types — ;
Category: E.—-,E\-I.\-ca-t.egom—es 2 i V_\
Phase: W ‘z‘
Estimate: T\T
Show first: 100 | records (type 0 to list them all)
Period: |Opened (|| — Any time — 77\'“1
from | Bl |8 (8/31/2008)
Sortby:  |Project ] then
=_Slatus _:: then
i.Frmmy :|

Save filter using this name:

1

Figure 5.5 Filter panel of BUGTrack system

The last panel of the BUGTrack system is “Repopaiiel. However reports can
be prepared dynamically, this panel includes somamdsrd reports and some
advanced reports seen in Figure 5.6. We analyze Bakk defect management
system on its general properties. This defect memagt system lies on dynamic

system architecture.



34

b T =
B“EU‘EGP user: Mustafa Ersahin Logout project: |— All projects — | 6 DAYS REMAINING

Reports List | New Entry | Search | My Stuff | Filter | Stats | Reports | Admin | Prefs | Go to #

Standard Reports

name access edit delete
Add Rate by Project, Weekly @
Average Resolution Time by Project (days) @
Closing Rate. Monthly @
Project Status @
Total Reported Records per Project, by Priority ﬁ

BEEBEEBEBEB
I e i I |

§J1Add Report

Advanced Reports

it delete

o
A
A
2
"
P
(=

name
PivotTable Reports
Projects Overview

Resolution Time Distribution

Gl |
BB
i i |

1 Add Report

Figure 5.6 Reports panel of BUGTrack system

We introduce BUGTrack defect management systemrgkyeThis system lies
on managing the defects or issues over developteants. If we want to summarize

this defect management system’s properties such as;

Web based management system with overall secwéyagtee.

System architecture supplies dynamically designagenizations.

Advanced reporting and e-mail notifications to gser

Source control integration.

A lot of software development companies use BUGK eca defect management
system. Although BUGTrack is a successful defeabagament system, if software
development process of the company is wrong ooésdnot use a statistics of this
system, BUGTrack is not able to improve the quabfysoftware development

process.

This system and most of defect management systeengemerally form of data
collective systems. If you do not classify and gmalthe collected data, defect

management system works as a defect monitoringrsyst
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After general view of a defect management systeldGBrack, we will introduce
the new defect management system UHISYS and tfindloout difference between
BUGTrack defect management system and UHISYS defectagement system in

next chapter.



CHAPTER SIX

UHISYS

UNIVERA DEFECT MANAGEMENT SYSTEM

UHISYS is shortening of the Univera Defect and Resfunanagement system.
This system is combination of defect managementdafielct analyzing system. The
main purpose of this defect management systemab/zng the current software

development process and tries to find out currgstesn’s weak parts.

6.1Why developing new system?

There are some necessary reasons to develop neat dehnagement system to
use in company that called Univera Bilgisayar $mézi A.S. The most important

reasons are listed below;

* The defect management systems currently used dwasef development
companies do not have Turkish language support. eSpeople of
development team do not know English enough tcausestem in English.

* Most of them have huge cost to buy. Their systeamsbe licensed module
by module. Therefore the overall system is getthaye expensive.

* This defect management system can develop withmenéxperience and

can be a new product for sale.
Managers of the software development team decidedeivelop new defect

management system because of these reasons andositenereasons related in

companies development strategy.

36
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6.2 Differences from other systems

At first, UHISYS defect management system is dgwetblike company based
architecture. Most of the definitions are entereghuoally to database which overall
system data stored. This system is running on dértheocompany’s server that is
secured by IT (Information Technology) managerh&f tcompany. Across the local
server usage, this system supported with web ssntiechnology. Therefore users

can reach the system over internet.

There are three different steps on UHISYS defechagament system. These
steps are;
» Data Collection
* Analyzing the statistical results and think aboemvrstrategies
* Apply or perform new strategies to projects.

» Evaluate performance of the system or developers

After all steps passed, company will have informatabout performance and
quality ratio to understand project's improvemeotading to the usage of defect

management system.

6.3 System lifecycle

Every software development company has some difigsuor some problems to
manage software development period. The main pmolde software companies
about development and maintenance periods is hatrmgplous organizational

structure to divide overall development or maintex@aprocesses.
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There are three main departments in our organizaiibese departments are;

* Software development department
» Software testing department

« Customer support department

All of these departments have at least one mantgeontrol processes and
manage people who work on department. They assigs fo people and control

their department’s processes on software developliferycle.

In this organization, there are two different cgclaccording to development
process. One of these cycles includes softwarelal@vent and test departments.
This cycle runs on while developing and integrativeyv requirement to the project.
Programmer develops new requirement according @org¢lquirement analysis that
prepared by project consultants. After requirend®ueloped, test process starts by
testers. If testers find an error or errors, theystrsupply all the system properties,
detailed information of test conditions and datgtogrammer to solve the problem
quickly as possible. Therefore the first cycle besgw software developers and testers
are completed.

The other cycle is more complicated cycle. Thiseyontains all departments of
development team and it starts to run by a last ps#blem that received by call
center. Call center gives online help to custonae® response their questions and
problems. If there is an exactly problem on prqjettstomer support department
opens a new defect record and send this reposiodepartment to identify the
problem with all cases and conditions. After thiag first cycle runs again between

developers and testers until the defect corrected.

The development process contains these two cytlggfiware development team
on this approach. Therefore the main structurehef defect management system
must supply the organizational structure and aightton mechanism to manage the

whole system.
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6.3.1 Authorization

In generally, authorization mechanism of the prges related with number of
profiles that use the system. As UHISYS is a safewaroject, its authorization is

related with user roles of the software developnbeaun.

It is said before, three different departments @vaedlopment process life cycle.
While defining the function of the test departmantl software support department
we said they open defect records that they idestifiTherefore one of the user

profiles is “Test-Support” for both of these depaght’s users.

A user that has “Test-Support” privileges can operew defect record, modify an
existing defect definition, assign the record totaer user, cancel or close a defect
record.

One another user profile is for developers. Dewaigpcannot open any new
defect record or cannot modify any record’s defomit They can change defect state
to “In Coding” and after coding process finishedytlthange state to “Fixed”.

The last user profile is “Manager”. Manager profiles all access to system. They
can open, edit and cancel defect records, assigorteone. Actually, they are also

developers, too. Therefore, they can fix a defadt@ange its state to “Fixed”.

All of these three user profile can use all stat#dtreports, search and filters.

Every user can see another user’s stuff with génera.

It is time to introduce UHISYS user interface. Sdmes there will be

comparisons with the other defect management sytatranalyzed before.
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6.3.2 UHISYS User Interface

Developing web based systems is more difficult emhplex than windows based
systems. There are main problems such as secufitghe system, session
management, etc:

UHISYS defect management runs on one of compamgal Iservers. Users can
reach to login page of the system by using intelbon@ivser. The login screen shown

in Figure 6.1. After user logged in the system,t@n page opens as a pop-up page.
Therefore, there is no access to main page witlogut.

XuhiSYS

Kullamc

[  Giris || Yenisifre ]

Figure 6.1 Login page of UHISYS

The general information about user, user privilegyes system is top of the page.
Left side of the page includes operational linksaasee structure. There are three
different headers in this tree that shown in Figug

One of them is general operations such as viewidgfect record, the other one
for listing user’s stuff, one for listing all defexecords and the last one for opening
new defect record.
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The second part of the three includes some repadis as defect count group by

module, fixed defect count group by developer, Weaskatistics for defect reason

and weekly distribution of defects on projects.

The last part of the tree is software engineeriag.prhis part includes line of

code by projects, project improvement on linesaafecmetric.

All of these tree items can provide us company dadefect monitoring and

management system. There are some screenshot&JHd8Y S defect management

system to see and understand general view.

BizzBize
Yazihm

Oturumu Kapat Cikis

Tarih Versiyon
T - E

Grup Vi, Sunucusu
_ [IDH Ana Kayit Girigi/Dizenleme

El Genel

DH Ana Kayrt}

Islerim :
s Listesi IDH Tip Hata i

\ ] [ [ aydet. [x] vazgeg |
IDH No | | Durumu

Tleten Kisi Mustafa ERSAH ¥

Iletilme Tarihi  |9/7/2008

I0H Ana Kayit Liste o [ ok Acil ~|
Rapor | Liste =

Yazihm Mithendishigi b T i_ﬂEfi_R‘OU.t-:eﬁ\.us * | CallDesk No ]
vertabsmTipi | SQL Server2000 | teanno [ ]
e JTI iht.AnLDosva |
B - e I
Relesse e | Serap PARLAK
Modiil | Gek/Senet B v-
Menii No | Alinan Cek Tahsilati Durum Tipleri Siralama
Menii Text [
Kosul
Aciklama

Figure 6.2 The main page that defects or requess o

There are many areas to fill while opening a def€est or support department’s

user must fill these fields. These fields identiégords either a defect or a request.

After that they show priority, severity and theimclitions of the records.

The major fields are priority, product type, datsdéype, project, version, release,

module and menu key. If type of the record is defax comes from last user, the

call desk number must be filled by customer suppegpartment. If the tester or
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support user can identify exact condition that eaauslefect it should write condition
clearly. In addition to this, if they have an id@anecessary information about the

defect, they can write related information to exjpl#on part.

There are five priority levels on our system. These low, medium, high,
immediate, high immediate. All of the priority ldgehave different color while
listing such as red for immediate, orange for hyghow for low etc. Therefore, all
users of the system can know defects or requestitgrbefore read detailed when
they see on the list. For example; all of the disf@ciorities are very immediate on

my list that seen in Figure 6.3.

== I [ | |
.@uhiSYS -:_tm ] fovs somens
CEETIN [ 1OH s Kayitlar - Liste

Bl Genel IDHDetay | Kodlamada | Tamamia | Teste | Kapatma | DelegeEt | islemiptali | Tarhce |  Excel

1DH Ana Kapt
i Kayit Sayisi -4

15 Listesi
1IDH Ana Kayt Liste
[ Rapor \ Liste

[ vazihm Mishendisligi

‘ >

DOKIMAN (883 Rapor intiyac Analizi (Bekieyen Stok 35097
ow[[Fote Rapore) b
|1 Bekleyen Stok Raporu.doc e
leye P - .
Bekicyen Stok Raporu
|Test
|Onerisi

L]

Figure 6.3 Example list of a developer’s stuff

Developers and testers use this stuff list oftemeylcan see details of defect
records; they can change records state to “In @ddihn Test’. After that they
delegate related user or manager. Developer hashdaage record state to “In
Coding” when he/she starts and then change stdtexed” after checked in related
files to the project. There is a difference betwéesters and developers after they

completed their work on a defect. Developers makdcs an important property that
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called defect reason classification to identifyl reeoblems that causes defects on
system. This property of UHISYS will be explainader with more detailed.

It is said before; all of the users can reach thelesrecords. A defect occurs with
same error message with a defect that fixed beldrerefore, it is easy to fixed new
defect according to fixed defect’s informationnlimber of records getting higher it
is difficult to find to related record. This menncludes very detailed filter to find

exact results. In Figure 6.4, you can see thafdilte find a defect.

rarih Versi
I®uhasys .m,..., T

[Vt Sunucusu

Grup
T (10H 15 Kayitiari-Kriter

El Genel " Listele
IDH Ana Kayit: 3
e Ana Kayit Kriterleri I Kayd Kriterleri
ronme 7
IDH Ana Kayit Liste
[ Rrapor \ Liste
Yazihm Mihendishigi IDH Tipi Hepsi

Oturumu Kapat Cikas ﬂ,?n':l“;

t1qit s [ Mustara ergAHIN >

et Hepsi [t5 Hareket Tips [Hepsi ~|

Beklemede [Testte [l cevap verildi
[ Kodlamada [Ckapandi [iptal Edildi

i |15 Hareket Durumu
ncelik | Hepsi

<<= =

Paket Tipi | Hepsi

Proje Hepsi -

Versiyon | Hepsi v lislem Tarihi

Modil Hepsi E

|Agikiama

Figure 6.4 Defect transaction research for users

At this point, the master record and operatiomaiords of a defect is keeping
different physical tables. All users have accesse®only defect transaction records.
Defect master records can be reachable for usath#lve manager privileges. This
master defect records can be planned by manage¥scal say defect or request

management can be done from this menu context shmwigure 6.5.
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Figure 6.5 Master defect record list

Real operation part of the defect management systasnintroduced up to now.
One of the other parts of the UHISYS defect managemsystem is reports. There
are some statistical reports according to the ctate data before. These reports are

lies on defect numbers on module, user and project.

Figure 6.6 shows us the module based defect angeseqecords in overall
system. We can use filters to list exact record®m@tng to the packet type, module

and version criteria.
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Figure 6.6 Module based defect and request report

The other report is used based defect and reqaeestds. This report shows us
average personal performance in Figure 6.7. Tipsrtecan be filtered by packet
type, version and user profile.

There is a different kind of report here to finddefect that has the most
transaction over the defects. It can be seen iar€i§.8. This report provides some
important information. Maybe communication problenth test user and developer
causes these transactions. It is a known fact évatyy transaction on developer or
test user has a cost because of related time talspéerefore we can find a defect
that has more transactions by using packet typsjoreand state filters to identify
the defect that has more cost for development team.
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Figure 6.8 Defect that has most transaction oregyst
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The last two reports are more statistical repddise of them is weekly defect
distribution on projects and their states. Thisoreghows managers general view of

the development team’s density on projects by weiekFigure 6.9.
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YAZILIMDA DELEGE 33

Figure 6.9 Distribution of defects over projects &neir last conditions.

This report also has some other information suclmeag opened defect count,
total number of defects that has transactions atadl humbers of transactions on the
system. The information can be used as a metriealuating development team’s

performance and project quality.

The last report is maybe the most important refuortlefect management system
that defect analysis report. This report runs oekleas a default but it can be run
with any time interval criteria. It shows us defegbups and number of defects
belong that group detailed according to relatec timterval. We can see the report in
Figure 6.10. The real advantages of reports caseba after evaluated by managers
detailed.
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Figure 6.10 Defect analysis report

Report part of the UHISYS defect management sysimibe very useful for with
these reports that are introduced. The last patie@tystem is software engineering
part. The first item of this part is source codalgsis part. Line analysis of the all
code files physically linked to project that ises#kd on criteria. UHISYS needs to
another small project to identify projects for lia@alysis. Actually, some of the
projects are developing different development platls and versions. This small
project searches all of the files detailed accardm their platform and version. It

returns some important information.

* Line of executable code

* Function count

* Event count

» Public variable count

* Comment line count

e Empty line count

e Code Region count

* Public enumeration count

+ Total line of code
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These values returned from that project and ligteligure 6.11 and we can see

the different version’s results on source code baatd on Figure 6.12.
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Figure 6.12 Source code dashboard with comparabléts
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This report serve us selected projects informadiioout their source code analysis
with different tables. Therefore we can compard leysion of the project to
previous versions. The most important parts of thsults are colored such as

executable line of code, comment line and emp#y. lin

Executable line of code shows us code functionalitye other important fields
are unnecessary code lines that cause projectsrpenice getting worse. The last
one of the software engineering part of the syssesmows us the difference between

project fields with graphical interface like FiguBel 3.
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Figure 6.13 Source code difference graphic

We introduced graphical user interface of all operal and reporting services of
UHISYS defect management system. Working stratefyUBlISYS and data

collection process will be explained next parthad article.
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6.3.4 How System Works and Collects Data?

Before UHISYS, communication between departmentsasdablished with mail
messages and excel worksheets that includes reemmisnecessary information

about records.

This way is not an optimal choice for communicatitinis difficult to reach actual
document that last updated. If the manager of thedepartment reaches common
excel worksheet that is last updated, he/she misi apdate his/her own
department’'s worksheet. These operations are comnilee consuming and creates

very important network traffics on servers.

UHISYS provides more powerful communication betwdepartments and users.
If a defect record delegated by user to anothehowit changing defect’'s state to
fixed or canceled, all of the transactions are atgssage between users. Users can
delete their mail messages but they cannot delefecd or request transaction

records. Therefore, it is impossible to lost infatian about a defect on system.

At first, UHISYS defect management system was atiato use with default
configuration. There was no valuable informationwaticarried on records of defects
or requests. Actually, it was just defect and reguaonitoring system. The first
purpose of the system is providing better commuiuna between departments,
reduce complexity of process and time to spend getlzese processes. In addition
to this, e-mail notification about a new record ¢e¢o related managers and related

user automatically to inform him/her.

After UHISYS started to use, the managers of tltkgmartments can see the last
states of the related defects or request recoftselis not possible to create a defect
or request record without managers’ knowledge.Heurmhore they can plan jobs in

order and assign to people to do it.
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Two months later, a new idea was rose such as wimgdJHISYS to get new
benefits to increase its advantages. This decisiakes an important milestone on

defect prevention or reducing number of defectprajects.

Developers noted general information about defsath as real condition of the
defects, why this defect occur, how defect fix @ndgestion to prevent this defect.
These are very important and valuable information quality of development
process. Project technical managers collect atirmétion from each developer to
analyze. They categorize the reasons that causetdednd also what developers

may control while coding the projects.

Actually, a checklist was generated according te thanagers’ analysis for
developer to control some coding routines befotegrating a request to the project.
These can be called “coding procedures” or “codetgndards”. This standard
includes some coding habits in development in compand general standards of
software development. There is software developecklist as coding standards in
Figure 6.14. If the developer codes the requirenaecbrding to these standards,
he/she provides more performed and reusable syst#imminimum number of
defects. It is also provides more understandabtke dor other developers. As we
know, software development sector force developadsprogrammers to catch new

technology and learn better coding techniquesttaaé better performance.

Some of the important standards and checklist thast be controlled by a

developer while both defect clearing and integrptirrequirement is listed below.

» Conform coding standards and according to techmdéalstructure.

» Using standard libraries and common functions.

* Checking database operations results and be stineiotorrectness.
» Checking transaction management.

e Exception management code (Try Catch)

* Check variables across to be null or nothing.

» Check integration with other projects.



» Check performance test with a data that has huogeds.
e Check resource files to support multi language

* Check authorization of user access.

A - Web Page Dialog

EERa——

|01

Univera Yazihm Uzmam Test/Kontrol Listesi

Teknik altyapiya ve isimlendirme standartiarina uygun kodlama yapildi.
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|02

ve i kullamldi,

gu kontrol edildi (Insert/Delete/Update/Select)

Sabit kontrol edildi (| i bakildi, Row/Column Index kullammlanna dikkat edildi, genel amach constant)

Basit algoritmik ve mantiksal kantroller yapild: (Degisken set etme, If, For, while, I1F, Select/Case, optional parametreli fonksiyonlar...)

|03
|04
|05
|06
|07

DML islemleri sonucu olusan veritaban tablolan, kayit degerleri ve refential integrity kontrol edildi (Default deger, NULL degerler].

Eklenen/degistirilen veritabani nesnesi DBUpdate's eklendi.

L3

Eklenen/degistirilen veril inis olan (bilgi bilgi isleme, ticari paket RFCheck

=
edildi. Test edilemedigi kosulda testciye iletildi.

aktanmi) test

[Veari arigim bilesanlerinin kullanimas: kontrol edildi {datasat, dstareader, adaptar, connaction)

Transaction yénetimi kontrol edildi

|00
10
11

Hata yéinetimi kantrol adildi (Try Catch)

12

Uzunluk ve tip i yapildu, (| i ohjeler, degi: we veril iligkisi)

13

karakter 1 yapildi

14

Pasif, yetkisel ve islem tipine bagh kayitlann gisterilip gasterilmeyecedi kontrol edildi

15

weya bilesen bos olabilme ve yanls deger alabilme senaryolan test edildi

16

Tip déniisiimi ve andalik ayrag lama, Formatlama k lleri yapildi (String: ble, String->Integer, String -»Datetime vb.)

17

Dogru data (proje kodu vh.) ile gelistirme ve test yapildi. Diger durumlar ve proje kodlanina gare kontrol yapildi

18

gisiklik yapilan tim dosyalarin Check-in kontrolii yapild:

19

Coklu dil destegi icin resource girisleri yapild:

20

Devir igin gerakli diizenleme,/ekleme yapild:

21

icin gerekli dik /ekleme yapildi (Menii vb.]

22

Farkli el terminalinde test yapildi. Test edilemedigi kosulda testciye ilatildi

23

tiim kriterle ihtiyag olan dogru sonuclan iiretmesi kontrol edildi

i)

Rannr tacan m dncuscinda narabeir badlama T enl rii ilelari wh | i nacnalari fda raheld

Figure 6.14 Developer coding standards and chécklis

The other part of the defect preventing milestasedefect reason classification.

Defect reason classification is very important ldeveloper checklist. There can be

many defects on projects before developers stasb&y checklist rules. It is known

fact, all of developers and programmers are hunengs and we cannot prevent
them not to do any mistake. Therefore, a defectb@anccurs after start to use this

checklist. This classification helps us to categdefects every time.

In software development process, all software congsacan face to defects all

the time but the main purpose of the system mustdse defect density on projects.

The main purpose of defect monitoring and prevegnsystems is to get fewer

defects on projects. Now, this defect classificasgstem on UHISYS supplies us to

analyze actual reasons that cause a defect.
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In generally, if you know the real sources of pewb$ of the current system, you
can manage the developing process to eliminate thesblems before they cause a
defect. These problems can be anything such asngsalof technical infrastructure,
coding habits, developers’ technical skills and twafe development tool’s
performance. Developers have very important rolelémtify the actual problem of
the related defect that fixed. Developers mustcsededefect reason in Figure 6.15
while delegating the defect record to test depantmaéth changing record’s state to
“Fixed”.

Cnceki versiyon ile kiyaslandiinda eksik kalan ézellikler

Analiz hatasi (Miisteriden yanhs bilgi alinmasi, yanlis/eksik analiz yapilmasi)

Tki raporun birbirini tutmamasi

Raporun calisma mantigi ile ilgili analiz hatasi

Uyarlama Hatasi

Mevcut altyapi ve bilesenlerin hatal kullanilmasi

Veritabani islemlerinin dodrulugunun kontrol edilmemesi (Insert/Delete/Update/Select).

Sabit kullammlar kontrol edilmemesi (Enumeration, row/column Index, genel amach constant)

Basit algoritmik ve mantiksal kontrollerin yapilmamasi (Degisken set etme, If, For, while, IIF, Select/Case, O}
DML islemleri sonucu olusan veritabani tablolan, kayit degerleri ve refential integrity kontrollerinin yapilmamz
Eklenen/degistirilen veritabani nesnesinin DBUpdate’e eklenmemesi.

Eklenen/degistirilen veritabani nesnesinin diger paketlerle olan entegrasyonu (bilgi hazirlama, bilgi isleme, tic
Veri erisim bilesenlerinin kullaniimasi kontrol edilmemesi (dataset, datareader, adapter, connection)
Transaction ydnetimi kontrol edilmemesi.

Hata yonetim kontroliiniin edilmemesi (Try Catch).

Uzunluk ve tip kontrollerinin yapilmamasi. (Ekrandaki objeler, degiskenler ve veritabani iligkisi)

Sakincall karakter kontrollerinin yapilmamas.

Pasif, yetkisel ve islem tipine bagl kayrtlanin gdsterilip gdsterilmeyecedi kontrol edilmemesi.

Dedgisken veya bilesen kullanimlarinda, bos olabilme ve yanhs deder alabilme senaryolarinin yaziima tarafinc
Tip dénisimi ve ondalik ayrag/seperator, yuvarlama, formatlama kontrollerinin yapilmamasi (String-=Doubl
Dogru data (proje kodu vb.) ile koedlama/gelistirme ve yaziima testinin yapilmamasi. Diger durumlar ve proje
Deqgisiklik yapilan tiim dosyalarin Check-in kontroldniin yapilmamasi.

Coklu dil destedi icin resource giriglerinin yapilmamasi.

Devir igin gerekli diizenleme/ekleme yapilmamas.

Yetkilendirme icin gerekli dizenleme/ekleme yapilmamasi (Meni vb.).

Farkli el terminalleri ile test yapilmamasi.

Raporun, tim kriterle denenerek, ihtiyag olan dogru sonuglan tretmesi kontroliiniin yapilmamas.

Raporun, yogun data ile performans kontroliinden gegirilmemesi.

Uygun/uyumlu versiyona gare (Veritabani, .NET vb.) kodlamaftest yapilmamasi

Ekran standartlar ya da rapor dizayn standartlan (Rapor bashk, sayfa no vb.) ile ilgili kodlama eksikligi
Maddenin test departman tarafindan farkl sette, farkl veritabani versiyonunda, farkl proje kodunda, farkh z
Test departmani tarafindan entegre olan iki uygulamanin diger versiyonlardaki uyumlulugunun kontrol edilme
Test Uzmani kontrol eksikligi/yanhs yanlendirmesi

Veritaban! yapisinda altyapisal bozukluk

Yazilim gelistirme ortaminda/aracinda beklenmedik hatalann gérilmesi

Sahaya cikan yeni bir el bilgisayan modeli olmasi

Cevresel etkenler (Isletim sistemi, yetki ayarlan / kurulum eksikleri, donanim farkhhklarr)

Ticari Paket versiyonu farklihg

Uygulama bilai eksiklidi (testci veya yazilimer) =

Figure 6.15 Defect reason groups defined by teehmianagers
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Actually, some of these reasons are listed in agel coding standards and
checklist. Some of other reasons are related vagional settings of system that

application runs, development tool’s exceptions lagaiware exception.

After the upgraded system that has developers tbecknd defect reason
classification part, getting used, we can chanckntb out development processes’
weakness. There were many meetings set with temlhmianagers, project managers

and developers to find answers to questions likedh

* What can we do to decrease defect density?
* How can we improve overall system performance?

 How can we develop system with less effort?

There are many different answers to each questomording to the defect
classifications statistics from UHISYS. Actuallyhet effects of the defect
management system to software development progesselated with managers
encourage. If they cannot decide to do anythingsfgstem improvement, every
defect management system works for just defect tmong system and that only
supplies project statistics.

Managers have some very important decisions afiecudgsion about these

questions according to data that UHISYS collectéubse critical decisions are;

* To get Microsoft Certified Professional Course dLSServer 2005 for
developers.

» Force developers to code on server side to reatér iperformance

» Upgrade development tool the newest version(.NEJI3206 .NET 2008)

» Use pair programming methodologies on developegnation

» Designing new software development infrastructorenew projects

e Software Re-Engineering on projects that are ctigrersed
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All of these decisions are very important for atwafe company. Developing and
coding standards change on different ways stepteg. s Company will share

improvements on development processes and prodattygaccording to decisions.

6.3.5 Effectsof Practiced Decisions according to the Defect Management System
on Development Process and Quality of Product

Now, it is time to see the effects of defect managet systems on development
processes and total product quality. All of theseislons were practiced on some
parts of current projects that really need to imprand also completely used on new
projects on company. The main purposes of thesgides and effects are explained

one by one.

6.3.5.1 SQL Server 2005, MCP Certification Course

SQL Server 2005 course is very useful for all depets. Developers learned to
create queries that have optimum performance windg running. In addition to this,
operations that include lots of database connectiones from the application to
database server by using SQL Server's commands. nfdia purpose of these
changes is to increase application performance daodease system memory that
application used. All of the developers of the camppass the exam that organized
by Microsoft and get Microsoft Certified ProfessabitD.

6.3.5.2 Server Sde Coding Techniques

After this decisions accepted we practice sena sbding on some problematic
operation and reports. This approach provides ugroapnately 85 percent

performance gain and less system memory usage wekdeuting these operations.
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Therefore we just see the affects of analysis thas on data collected by defect

management systems.

6.3.5.3 Development Environment Upgrade

One of the other decisions is upgrading versiodedelopment tools. Microsoft
Visual Studio .NET 2008 has many advantages omgoidir developers. Coding on
new version is easier and quicker than previousieerof Microsoft Visual Studio

.NET development environment.

6.3.5.4 Pair Programming Technique

“Pair programming is programming done by a paipafgrammers. While one of
them is creating a software artifact (e.g. a UMagilam or C++ code) the other is
continuously assuring quality, i.e. he/she is wiaightrying to understand, asking
questions, looking for alternative approaches, ihglpto avoid defects. Two
programmers are given one computer and they haskeaie it. After some time they

are switching the roles: creator becomes qualsy@s and vice versa.”

We start to use pair programming methodology whiienting a new developer
to an existing project. Generally, newer develogerge very different sight to the
projects and they can suggest new ideas to implemeerations with different

approaches.

In addition to this, developing a requirement watt experienced developer has
many advantages for new developer such as to tgararal structure of the project
quickly, reduce adaptation period to developmeamt@nd developing request with

less defects.
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6.3.5.5 New Software Development Infrastructure

Developing new software development infrastructisethe most important
decision according to the analyzed data comes ttefeact management system. The
capabilities of software’s technical infrastructwan measure quality of the product
and developing processes. The previous technicattate cannot meet today’s
professional coding methodologies. Previous strectieveloped before software
development technology was introduced to effectimethodologies on software

development.

6.3.5.6 Software Re-Engineering on current projects

“Re-engineering is the examination, analysis ateration of an existing software
system to reconstitute it in a new form, and thieseguent implementation of the
new form. The process typically encompasses a amatibn of other processes such
as reverse engineering, re-documentation, restingtutranslation, and forward
engineering. The goal is to understand the exisitware (specification, design,
implementation) and then to re-implement it to ioy® the system's functionality,
performance or implementation. The objective is nmintain the existing

functionality and prepare for functionality to beéded later.”

The main purpose of the reengineering study is avipg overall system
performance. The scope of this study is workingcoding processes to get more
reusable and more understandable code that appticains on. Therefore, there are
no changes on specification and design on propety, implementations that really

need to improve, changed.

More effects can be seen on current projects #gegineering study has done.
These effects are; 21 percent less code than aligmde and 16 percent better
performance while operation running. In additionthes, memory that is used for

application reduced. Therefore, analysis of defeahagement system is right for
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product performance and quality and reengineerewysibn is very useful for current
project.

6.4 Future Works

UHISYS defect management system can grow somereliffeconcepts but a
couple of concepts will be more important. One loése ways is total software
project management system that includes test catemations and regression

analysis.

A requirement analysis can be effect a lot of ddfe part of the system
sometimes, actually in large software projectsddfeloper does not have enough
information about business, it cannot develop tremjuirement consistently. In
addition to this, a tester does not have enougbrnmdtion; too, it cannot test all
cases. Therefore, UHISYS defect management syséenmbe more powerful with

test case automation.

The other important way is using data mining tegbhas on collected data by
UHISYS. Classify defects according to their defons both using text mining and
classification algorithms. It is difficult to colté enough data to implement a data
mining algorithm to reach reliable knowledge buteifough data collected, these

algorithms produce valuable knowledge.
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CHAPTER SEVEN

CONCLUSION

7.1 Conclusion

Software development processes may be seen verglicated. Companies can
use the best development tools that the world’sctoppanies produced with today’s
technology. However, it is impossible to producdtveare without any defect
theoretically. Developers are human beings, so tbay mistake every time.

Therefore, defects are a part of our life whileeleping software.

Defect management systems are very important sgstieat help to manage this
part of the life. Basically, these systems usedrfanaging and monitoring the defect

lifecycle on development process.

In generally, standard defect management systefect dfie development process
just one way that is monitoring defects on oveddlvelopment system. Extra
properties of the UHISYS can provide managers ittktabout their systems in many
ways. If the manager of the software developnteain can decide to use new
techniques or approaches according to the colletd&lwith UHISYS, development
process of software can affected on positive wakierefore, it is necessary to have
an encouraged software manager that can analyz&Y&ildata and practice the

result that analyzed,
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