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ABSTRACT

The technological advancements irf'2ta expand the field of software engineering lisoitucing new products
on daily basis. Depending upon the organizatioe,shftware developers are using different techricured methods for
software development. These development techniouess be unblemished in order to produce a highityuadoduct. To
achieve this goal, software engineers are usingraétools that are required during various sofendevelopment stages.
These tools vary from organizations depending enpttocess. In this paper the researcher will trgaeer tools used by

software engineers in different phases of softwigneelopment.
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INTRODUCTION

According to Roger Pressman, an application wheclkléveloped using a systematic procedure and fitpw
specified rules and regulations for its constructioperation and maintenance is termed as SoftEaggneering [1].
Every software goes through various stages duriagdevelopment. A software process comprises ofiireaent
elicitation, analysis, design, coding, testing ammintenance. There is a wide variety of tools #ératused by developers to
build softwares efficiently and effectively with mimum defects. Software developer select appraptal and evaluate

its performance to ascertain the scope to whiakeiet the specified requirements [2].
This paper focuses on a literature based survegfoivare development tools.

SOFTWARE PROCESS MODELS

Several methodologies have been proposed by részarand used by developers for software developriibis

portion identifies some of the software developnagyroaches which are:
* Linear Sequential Model
» Prototyping

* Incremental Model

e Spiral Model
« XP
e SCRUM
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These approaches have been categorized in the plagses of requirements gathering, requirementlysisa
design, coding, testing and maintenance. Each @&y @hase have some particular tools which toesotvers the defects

and produce a fruitful artifact [1]

TOOLS REQUIRED FOR DIFFERENT PHASES

Requirements Elicitation

The first phase of every software development nadlamy is requirements elicitation. It is a compfewcess for
acquiring, understanding, seeking, uncovering daldogating requirements. This section involves @nmgrs, stakeholders,
documentation and other existing system [3]

TOOLS FOR REQUIREMENTS ELICITATION

Doors (Dynamic Object-Oriented Requirement System)

This tool is developed by IBM Rational to facileastakeholders that can actively participate in roomication
and provides a requirement management environneennénaging change in requirements and accessiugreenents
databas¢?]
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Figure 1: IBM Rational DOORS Tool
Requisite Pro

Requisite Pro is developed by IBM Rational for ngeraent of requirements, its documentation and suren

requirements traceability and impact analysis amgdrmize changes that occur during requirementsgath[2]
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Figure 2: IBM Rational Requisite Pro
Groupware

Requirements gathering are done in a variety ofsw&evelopers may get requirements from stakehelder

directly having face to face communication, havidigcussion boards or through audio and video cent#ng.
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Groupware includes a large variety of tools that mquired for requirements gathering. These tfaaditate customers
through online group discussions using TeamWaveGodipSystem [3].

Enterprise Architect

Sparx Systems developed this UML tool covering sgivieghases of development from elicitation, analyg to

maintenance. It incorporates requirements managewiinother activities of software development [2]

Figure 3: Enterprise Architect (Sparx System)
CORE (Vitech)

Core Product suite was developed by Vitech whichage requirements, its modeling, validation andfieation

and provide documentation in an effective way. bhbkavior of the System and its flow control is asse through UML
activities and sequence diagram.

This tool provides traceability generating docuraéinh from database, presenting multiple modeliotations
and change impact analysis [2]

Figure 4: CORE (Vitech)

MKS Integrity

The integrity tool was developed by MKS and its mé&cus is on requirements validation. All changes
requirements are managed by this tool.
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Figure 5: MKS Integrity
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XPSwiki

It is an open source tool which acquires and sdeemguirements using web browser. This contentagament
system is very effective and popular among devekpgwiki enables the development team by defimipgt forms and
add structure to pages. Web is used for differesar wstories, task assignments, and any relevaat atad it can be

accessible from programmer’s workstations [4].
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Figure 6: GUI of XPSwiki

XP4IDE

It is an internet based tool use XPSwiki serverdonect. This tool is used for user stories, docuat®n of file,

work flow and time estimation during different phag4].
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Figure 7: The GUI of XP4IDE

Requirements Analysis

In requirements analysis phase, all the requiresnehich are gathered during requirements elicitagibase are
analyzed. All the behavioral details of the systés,performance and problem domain are analyzedotiyhly by a

software analyst in order to build software [1]

TOOLS REQUIRED FOR ANALYSIS

Requirements Analysis Tool (Rat)

The syntactic and semantic analysis of a requirésndacument is done through user-defined glossaies

semantic web technologies. RAT uses two interfazeescribe its analysis process [5]

Requirements Checker It is an interactive interface like MS Word uded spelling and grammar checking.
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Figure 8: Interactive Requirements Checker

Requirements Tagger: Using this tool the entire document is analyzed. tAé requirements and action are

highlighted through its corresponding glossaries.

Figure 9: Comments Generated Using Requirements Tagr
QARCC (Quality Attribute Risk and Conflict Consulta nt)

The analysis tool QARCC is based on WINWIN proamsslel. It is a knowledge based tool used to idgratifd
analyze the conflicts in early development cycteemphasizes on the quality attributes to be egploafter which it

suggests possible solutions [6]

i - Quality-otribute
) Stoksholder Primary 4 Detailed Steotegy- -t
B R e e e W
intarests tiribuates affributes relations. Pt
Directy-concemns Cantrbules-ta Positively/nagorively influences

Figure 10: QARCC Knowledge-Based Structure
QUARS (Quality Analyzer for Requirement Specificatons)

This tool allows an analyst to determine ambigpityblems in natural language and identify the liatic defects
to analyze the requirements to be more consistethtcancise to a certain topic. The effectivenesQoARS analysis

depends on the completeness, precision and adetpraomain of the dictionaries [7]
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Figure 11: QUARS GUI for the Defect Identification Functionality
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Design & Development

Designing is an important phase in software devalapt life cycle. It comprises of four main attribstof a
program: data structure, software architectureriate representation, and procedural details [1].

TOOLS REQUIRED FOR DESIGN & DEVELOPMENT
IBM Rational Rose

It is a UML based development of applications. ®afe developers, designers, architects and anahastage
their requirements and communications with the hafipdifferent models using this software. Ratiofse family
comprises of many different product editions forafmand enterprise level business modeling. It asmpports
development of UNIX and Linux based applicationfs [8

01 Basic Use Case Elements
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Figure 12: IBM Rational Rose

IBM Rational Software Modeler

It is a UML based tool for designing and it allowsormation to be communicated from all aspects of
development project [2].
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Figure 13: IBM Rational Software Modeler

Microsoft Visio

A tool by Microsoft which is used for diagrammatapresentation of models using flow charts, netvebagrams
and work flow diagrams [2].
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Figure 14: Microsoft Visio

IBM Rational Rhapsody

It is a visual environment based on UML used faapipical notations to understand requirements irerotd

generate code and speed up the process of devalbfithe

Figure 15:1BM Rational Rhapsody

IBM Rational Software Architect

This tool is used for developing and designing #ecture for different programming languages aggtians like

C++ and java [2]

Figure 16: IBM Rational Software Architect

ENTERPRISE ARCHITECT (Sparx Systems)

IT systems and business modeling uses a UML desigh analysis tool. It facilitates built-in repodirand

documentation. Sparx systems support traceabibiy fanalysis to design, coding, testing and maarea [2].
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Figure 17: Enterprise Architect (Sparx Systems)
The Reload Learning Design Editor (LDE)

It is a user friendly interface using Eclipse pdath. It supports various suitable user roles and desjproaches

[9]
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Figure 18 Reload Learning Design Editor (LDE)
MSC: Message Sequence Chart

This tool supports consistent and automated chgcifrmessage exchanges as machine readaiéznfann,
et.al (1997)
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Figure 19: Message Sequence Chart
POGA pictures of graph algorithms

It is a graphical tool for constructing and anatggdirected label graphgd¢lzmann, et.al (1997)
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Code Generation

In code generation phase the design made by s@&ftemgineer must be translated in machine undeiatéad

format. Coding depends on the designing of thenso#.

TOOLS REQUIRED FOR CODE GENERATION
Source Code Editor

A text editor which is used for editing the soucoele and performs syntax checking of code as tte owritten

Example: Microsoft Visual Studio [2]
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Figure 20: Source Code Editor
Compiler or Interpreter

Compiler is that computer program which produces®ecutable program by translating source codariget
code. Throughout the process of conversion of laggs it produces lexemes by lexical analysis, dsimg and

generating code.

An interpreter is that program which executes utdtons written in a programming language. It dmslation of

code line by line. Code is translated into interradrepresentation which is then executed immelyi§2]
Build Automation Tools

It involves scripting to automate the build procegasks that are performed are compilation of sawmade,
linkage of the object code and building the exduletaoftware; performing automated tests and rempresults; reporting

the build status; and generating release notes [2].
IBM Rational Purify Debugger

Software programs are tested and debugged usiagtdhbl. It identifies several breakpoints in thedecand

execution is carried out step by step [2].
Visual Source Safe (VSS)

VSS is a control management system for source aadebinary files developed by Microsoft Corporatitins
used by small software development organizationalldws multiple users to place their source cadd work products

under version control management [2].
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The PV Tracker Tool

This tool is used for requesting changes in compatiun and tracking issues. It allows the develspeiink the
affected source code files with issues and changs. the help of this tool, managers are allowedlétermine team

progress and to prioritize tasks [2].
The IBM Rational Clearcase

This IBM Clearcase tool allows software code arfteosoftware deliverables to be placed under versamtrol
management. It is an efficient tool for handlingga number of files and supports standard configamamanagement
tasks such as checking in and checking out of ¢ftevare assets as well as labeling and branchihjed®s are stored in

repositories called VOBs [2].

Clearquest Tools

Clearquest tool tracks the defects in source coutk alows the versions of source code modules were

changed to be linked to a defect number in Cleat@g
LDRA Testbed Tool (Liverpool Data Research Associates)

The complexity of source code is determined by LDRWI. It automatically generates reports of code

assessments including examined files and coverslahi¢y, maintainability and testability of cod2] [

Figure 21: LDRA Testbed tool

LDRA TBvision tool

The LDRA TBuvision tool is used to check the quabtiycode and investigate faults and avoidance measiihe

results are represented using various reports mmhigal notations [2]
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Figure 22: LDRA TBvision tool
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RATS Tools (Remote Administration Tools)

For static code analysis, an open-source tool R#@&DbSis used that provides multi-language suppartG, C++,
Perl, and PHP [2]

Fortify Tool

Security vulnerabilities in several languages sasiC, C++ and java are identified by developers softlvare

engineers using this tool [2]
Parasoft Tool

It helps developers to identify coding issues tleaid to security, reliability, performance and ntaimability
issues later [2].

Testing

The critical part of software development is tegtivhich starts when the coding phase comes to dnTesting
includes the assessment of each and every porfidheostatement to explore the issues, ambiguity @mors left in

program.

TOOLS REQUIRED FOR TESTING

Test Director

A web-based test management tool is developed bgwle This management tool comprises of seveftdreént
modules including requirements, test plan, test &yl defect management. These four modules pravidensistent

repeatable process for gathering requirementsnpigrand scheduling tests; analyzing results; aadaging defects.

The Test Director tool is now a part of Quality @zrdeveloped by HP [2].

Figure 23: HP Quality Center

Winrunner Tool

It was developed by Mercury. The major focus okttool is to enable defects in applications by wapg,

authenticating and replaying user interactionsaat@ally. Regression testing is major concern @ffdhner tool.

The Winrunner tool has been replaced by HP Unifiedctional Testing software which includes HP Quielst
Professional and HP Service Test [2]
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LoadRunner

Mercury developed the LoadRunner testing tool gllatwvs the software application to be tested withvy load

having hundreds of users using simultaneously [2]

CONCLUSIONS

The process of developing software is a tediouswbith is done by a software development team. fEaen

members are divided into different categories adiogrto their specialization in a particular stajeleveloping software.

These developers include elicitors, analysts, tesggand testers, each use specific tools for acgun the development

process.

This research covers some of the software developtoels in each and every phase that are usedffeyesht

developers.
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