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ABSTRACT 
Developing Information Systems (IS) using computer-aided tools (CATs) yields immense benefits realized by following a set 
of activities and techniques. Apart from revolutionizing IS development, another key benefit of computer-aided approach 
remains the improvement of the overall IS development process. While integrated CATs could be used throughout the phases 
of IS development life-cycle, others are only meant serve specific phases. The present paper provides a short review on the 
concepts in IS Development using CATs. Furthermore, the paper highlights the most prominent CATs that are widely used 
and how these tools fit into different phases of IS development. It also describes how using CATs paved the way to the recent 
trends in user-centred and end-user IS development approaches. 

Keywords: Information systems, Information systems development, Methodologies, Computer-aided tools. 

 
1. INTRODUCTION 

Developing Information Systems (IS) might be 
considered using a number of tools, approaches, and 
techniques. Options include structured programming, 
computer-aided tools (CATs), object-oriented 
implementation, cross-platform development, 
integrated development environments, and structured 
walkthroughs [1]. Just like any other option, when 
using computer-aided tools, set of activities are needed 
to develop the required IS solution [2] and basically, 
the solution could be constructed internally using the 
traditional or alternative methodologies or externally 
acquired as a pre-set solution that would be configured 
to fit required specifications [3]. As there is no unique 
methodology that would suit all IS development 
projects, any computer-aided methodology to be 
employed must specify the set of roles that CATs 
would play in that specific context [2]. 
Computer-aided tools are software products used in 
automating specific tasks involved in IS development. 
They are software support for the methodologies 
employed in designing a wide spectrum of IS. When 
integrated, computer-aided tools function beyond a 
mere software production, they support enterprise 
strategic planning, IS strategic planning, project 
planning, systems development, documentation and 
maintenance [4]. Upon classifying computer-aided 
tool(s) based on the activities of IS development 

lifecycle they supported, there will be tools used in the 
conceptual phases of IS development (Planning, 
Analysis, and Design), those used in the construction 
phases (Development, Implementation, Testing, and 
Maintenance), and integrated computer-aided tools 
that could serve the entire IS development phases [5]–
[7].  
The overall aim of developing an information system 
using computer-aided tools is to improve the 
productivity and quality of the resulting systems by 
assisting the developer throughout the different phases 
of the development. These phases range from 
gathering functional and non-functional requirements 
to the design and implementation of the information 
system by considering all the relevant technical and 
operational features [4]. It worth noting that, advances 
in computer-aided tools simplify the user-centred 
approach to IS development and enables end-user IS 
development [8]. This paper studied the concepts of IS 
development and highlights prominent computer-
aided tools used and best practices on how they are 
used. The paper is structured into four sections 
including the introductory section. Specifically, the 
second section highlights the related literature. Third 
section presents and discussed the prominent 
computer-aided tools used in IS development with 
future research directions. Lastly, the study is 
concluded in the fourth section. 
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2. RELATED LITERATURE SEARCH 

This section highlights literary contributions that will 
help in understanding the past, present, and future 
studies on computer-aided tools and IS development. 
The section begins with a chronological description of 
IS development methodologies. Furthermore, 
justifications on exemplary methodologies for 
computer-aided tools based on scholastic perspectives 
were provided. 
Aveson and Fitzgerald [9] made a historical overview 
of IS development methodologies from 1976 to 2006. 
The authors gave a clear insight into future trends and 
highlights on best practices in IS development using 
computer-aided tools. Prior to that, they described four 
chronological eras, which are pre-methodology, early 
methodology, methodology, and post methodology. 
Pre-methodology was characterized by crude 
development practices in which the dominant 
'methodology' was rule-of-thumb and solely based on 
the experience of the programmer. This led to poor 
control and management of projects. In the early 
methodology era (the early 1980s), there was a growing 
admiration for the role of system analysts and more 
integrated IS solutions [9]. These reflections led to the 
development of the waterfall model which faced 
serious drawbacks on the way it was used [10]. In the 
methodology era, to curtail the limitations of the 
traditional waterfall model, numerous techniques and 
tools exemplifying the traditional waterfall model 
were derived. Remarkable techniques include entity-
relationship modelling, normalization, data flow 
diagramming, structure diagrams, and entity life 
cycles. Tools include project management software, 
drawing tools, data dictionary software, systems 
repositories, and other computer-aided tools [11]. 
Current era is terms as the post-methodology era; a more 
stable environment than in any time since the early 
days of IS development methodologies, some IS 
practitioners are seeing computer-aided approaches as 
a panacea to the problems of traditional development 
approaches [9], [12]. This has led some people to the 
rejection of methodologies in general. With 
advancement in integrated computer-aided 
approaches, the main concern is on making 
distinctions between inadequate methodologies and 
poor application and use of methodologies in IS 
development [2]. Nowadays, integrated computer-
aided tools have streamlined the effort in the 
application of methodologies. Developers need to only 
understand their clients and went ahead with building 
systems that they feel, based on their skills and 
experience, are right. Thus, the emergent IS 
development approach is analogous to that of a pre-

methodology era or even more extreme. This is because 
the whole IS development process could be shouldered 
by the programmers or even the end-users [8], [9], [13]. 
 

3. THE TOOLS 

Computer-aided tools for IS development are software 
components supporting a specific task in the 
development of an information system [5]. They 
simplify the IS development process, increase 
development speed, increase accuracy, and improve IS 
product quality. 

3.1 Benefits of Using Computer-Aided 
Tools 

Computer-aided tools are used in IS development 
because they are time-saving, they enrich graphical 
techniques and data flow, they allow optimum use of 
available information, they also provide enhanced 
creation and manipulation of documentation [14]. The 
most prevalent motives behind using computer-aided 
tools in IS development as gathered from [5], [14]–[19] 
are: 

• Computer-aided tools increase speed via automation 
by reducing the time to complete many tasks, 
especially those involving diagramming and 
associated specifications. 

• Computer-aided tools increase accuracy by providing 
an ongoing debugging and error checking which is 
vital in early defect removal and even when the system 
gets larger. 

• By automating and improving most of the tasks, the 
overall systems quality can be improved. Thus, 
reducing maintenance cost. 

• They enable comprehensive, concise and continues 
documentation. 

• They enable programming in the hands of non-
programmers particularly those that understand the 
logic of the program, object-oriented approaches, and 
client-server basics. 

• They also allow greater user participation, which can 
lead to better acceptance of the new system. 
However, using computer-aided tools can produce 
initial prototypes that are more expensive to build and 
maintain. Because these tools require a more extensive 
and accurate definition of user needs and requirements 
which are difficult to customize [13], [17]. 
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3.2 Classification of Computer-Aided 
Tools 

In most literary documents computer-aided tools are 
classified based on the phases of IS development 
lifecycle that a tool supports [14], [20] and the level of 
features integrated into the tool [8]. The most 
paramount feature found in integrated computer-
aided tools for IS development is the central repository 
which serves as a data dictionary. Apart from backup, 
recovery, and documentation capabilities that could be 
achieved, the central repository equally serves as a 
source of common, integrated, and consistent 
information [14]. 
In order not to overemphasize the scope of computer-
aided tools in IS development, Berdonosov and 
Redkolis [5] singled it out of computer-aided 
workbenches and computer-aided environments; 
computer-aided tools are software components 
supporting a specific task in the development of an 
information system. Non-integrated computer-aided 
tools served as either editing tools, programming tools, 

verification and validation tools, configuration 
management tools, and project management tools. In 
other words, non-integrated computer-aided tools are 
for either Analysis and Design, Coding support, Export 
and Import, Project Management and Prototyping, 
Configuration management and Modelling, Querying 
and report generation, or Information Security etc. [16], 
[19]–[21]. 

3.3 Exemplary Computer-Aided Tools 

By categorising computer-aided tool(s) based on the 
activities of IS development lifecycle they support; we 
have those that support the conceptual phases 
(Planning, Analysis, and Design), those that support 
the construction phases (Development, 
Implementation, Testing, and Maintenance), and the 
integrated computer-aided tools that usually support 
the entire IS development phases [5]. Table 1 
highlighted categories of computer-aided tools used in 
IS development as gathered from [2], [19]–[21] and 
vendors’ websites:

 
TABLE 1 

 Exemplary computer-aided tools 

Category Description Few Examples 

Diagramming tools 

Diagram tools are used to represent components of the 
information system, a graphical representation of the 

structure, data and control flow among various system 
components. 

Dia, LibreOffice Draw, Diagram 
Designer, PlantUML, Draw.io, Flow 

Chart Maker and other tools for 
diagramming creative modern 

flowcharts. 

Tools for Process 
Modelling 

Process Modelling tools serve in creating models of the 
software process. The deliverables of these tools are used 

by managers in modifying models in line with the 
predefined software requirement or choosing the right 

process model. 

EPF Composer, Tina and Snoopy for 
Petri nets 

Tools for Project 
Management 

Project planning, costing as well as effort estimation, 
resource planning, and project scheduling are supported 
by Project Management Tools. They also help in real-time 

cross-platform sharing and the storing of project 
information. 

Microsoft Project, Creative Pro Office, 
Basecamp, Trac Project 

Tools for 
Documentation 

Documentation tools are used before, during, and after IS 
development project. They assist in generating training 
manual, system manual, installation manuals, reference 

manual etc. for both end-users and technical users. 

Adobe RoboHelp, GitHub Pages, 
DrExplain and Doxygen for 

documentation 

Tools for Analysis 

These tools are used to automatically check for any 
inconsistency, gathering requirements, spotting data 

redundancies or erroneous omissions, and also an 
inaccuracy in the diagrams. 

Accompa, Visible Analyst for total 
analysis, CaseComplete for requirement 

analysis, Accept 360 

Tools for Design 

These tools serve in designing the system modules base 
on the system’s block structure. They also offer detail on 

interconnections between modules and within each 
module. 

ArgoUML, Eclipse UML2 Tools, 
Animated Software Design 

Tools for Configuration 
Management 

These tools are used in version control, revision 
management, change control management, and baseline 

configuration management. They enable automatic 
version management, tracking, and release management 

Rudder, Fossil, Accu REV, Git, Vagrant, 
SmartFrog, Juju 

Tools for Programming 
Programming tools involve programming environments 
such as the Integrated Development Environment (IDE), 
simulation tools, and inbuilt modules library. These tools 

Netbeans IDE, Cscope to search code in 
C, Eclipse 
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help with a comprehensive way of building software 
product and comprises features for simulation and 

testing. 

Tools for Prototyping 
A simulated version of a system could be created using 

these tools that provide preliminary look as well as feel of 
the actual/final product and simulates a few aspects of it. 

Mockup Builder, Serena prototype 
composer 

Tools for Web 
Development 

Web design tools assist in designing web pages with all 
component elements such as forms, script, text, graphics 
and so on. They provide a live preview of the system as 

well. 

Dreamweaver, Fontello, Foundation 3, 
Adobe Edge Inspect, Brackets 

Tools for Quality 
Assurance 

These tools serve in monitoring the product engineering 
process and adopted methods to create the software 

product so as to ensure conformity with the 
organization’s quality standards. They consist of tools for 
change control tools, configuration, and software testing 

tools. 

SoapTest, TestingWhiz, AppsWatch, 
Selenium, JMeter, TestComplete, Watir, 

Ranorex 

Tools for Maintenance 

Tools for modifying and maintaining the deployed 
software. Automatic error reporting mechanism and 

logging, automatic error ticket generation as well as root 
cause Analysis are among common computer-aided tools 
used by software organizations in order to maintain the 

phases of the IS development lifecycle 

HP Quality Centre, Bugzilla for defect 
tracking, 

 
 
 

Diagramming tools  ●   

Tools for Design  ●   

Tools for Maintenance   ●  

Tools for Process Modelling ● ●   

Tools for Analysis ● ●   

Tools for Configuration Management  ● ●  

Tools for Quality Assurance   ● ● 

Tools for Programming   ● ● 

Tools for Prototyping ●   ● 

Tools for Web Development  ● ● ● 

Tools for Project Management ● ● ● ● 

Tools for Documentation ● ● ● ● 

 

Specification Design Implementation Verification and 
Validation 
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Fig 1. Activity-based classification of CASE tools 

 
 
Despite the constant evolution of IS development 
approaches in the last few decades, the focus of 
computer-aided approach remains the improvement of 
the overall IS development process. As stated earlier, 
computer-aided tools are mainly utilized in order to 
reduce the duration and cost of development projects. 
The tools also improve the quality of the developed IS. 
Developers preferred computer-aided tools for their 
usability and enhanced productivity; making the 
system development task more enjoyable [5], [17]. 
Challenges include time spend on training the 
developer on how to work with the tools and selecting 
the most suitable tool for a particular context. Most of 
the tools are not free and need upgrades. Therefore, 
project budget if not for large-scale might not justify 
the expenditure [17]. 
3.4 Selecting the Most Suitable Computer-Aided 
Tool 
One of the most important organization-wide best 
practice involves the careful selection of tool suitable 
for a particular IS development. This is where a well-
documented development process will play a vital role 
when selecting a computer-aided tool, and providing 
documented training stages as a key factor in 
determining the scope and quality of training offered 
by the vendor. At the initial implementation phase, 
vendor support can be the most crucial activity in 
using a computer-aided tool [5], [21]. Some 
development projects might pose specific needs with 
the varying level of customization that might be critical 
or otherwise, especially if an off-the-shelf 
software/tool does not suit the needs of the 
development project. It is paramount to consider the 
compatibility of the deployed tool with existing 
components and interfacing with other important 
software components (e.g. operating system software). 
Delivering the value for money is the bottom line 
expected from any computer-aided tool deployed. 
Therefore, both qualitative and quantitative costs must 
be considered in order to assess the expected value of 
a tool [1]. However, despite recent advances in the 
application of CAT in other sciences [22], [23] and 
advances in IS development with artificial intelligence 
[24], [25], 

4. CONCLUSION  

Computer-aided tools used in IS development are 
software products that automate/support part of, or 
the entire IS development process. Using computer-
aided tools is an efficient way of supporting IS 

development with the focus of overall improvement of 
the development process. Ideally, an integrated 
computer-aided tool is a suite of assorted tools that 
enable efficient and accurate system development 
through all phases of the IS development. Fine-tuning 
of existing tools is one of the key factors for the 
increased user acceptability, due to the perceived 
usability issues. In this study we reviewed the key 
concepts in IS, and highlights the most prominent 
CATs that are widely used and how these tools fit into 
different phases of IS development. We also hinted the 
efficacy of CATs in user-centred and end-user IS 
development. Accordingly, the study findings have 
shown that future research directions on using 
computer-aided tools in IS development will likely pay 
attention to further automation of the early IS lifecycle 
phases; to elicit requirements by interpreting natural 
language used in writing requirement document. 
Language independent IS development is another 
trend that would play a vital role in the evolution of 
computer-aided tools. Another trend is on human-
centred computer-aided tool(s) development; to 
improve the usability of the current tools so as to fill 
the gap between user mental model of the integrated 
tools and the way it can be used.  Furthermore, future 
web-based computer-aided tools in alignment with the 
trends in cloud computing will as well face an 
enamours advancement. Nonetheless, as the usability 
of computer-aided tools in an organization solely 
depends on the proper use of the tools and selection of 
the right tool for the right job, future IS development 
team must first decide if the scale and/or needs of a 
project justify the costs associated with the computer-
aided tool(s) to be used and must then select the right 
tool from the hundreds available. Proper upskill, 
future IS development teams can utilize integrated 
computer-aided tool(s) in automating all the activities 
involved in the entire IS development phases, 
producing a quality IS that will require less 
maintenance. 
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