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Abstract - Software Engineering is the basic methodology
which is used in the development of the software. Software
development is a long and time consuming process due to its
complexity and the critical analysis required in the creation of
the software. This paper surveys the application of Artificial
Intelligence (AI) approaches to the software engineering
processes. These approaches can accelerate the process,
resulting in saving time and resources. This will improve the
quality of software systems in general. The paper intends to
study the techniques developed in AI from the standpoint of
software engineering. This paper will highlight the advantages
and risks involved in AI based software systems.
Key Words: Artificial Intelligence Techniques, Artificial
Intelligence Design Assistance (AIDA), Natural Language,
Automated Software Engineering, Software Development

Software development process usually consists of some
traditional techniques and patterns. This includes conceptual
specifying, designing, testing the conceptual construct and
representation of problems that comprises the software and
testing reliability of a representation. The process phases are
requirements, design, design testing, coding, coding testing.
The basic problem of software engineering is the long delay
between the requirements specification and the delivery of a
product. This long development cycle causes requirements
to change before product arrival. This does not meet the
expectations of the clients and results in loss of time and
resources.

1. INTRODUCTION
Artificial Intelligence (AI) has progressed tremendously in
the last few decades but with the recent finding and
innovations, the field is undergoing explosive growth.
Results have come from large and more complex neural
networks, stacked with many layers. This domain specializes
in the field of computer usage which creates and constructs
computational mechanism for activities that are considered
to require intelligence when performed by humans. Artificial
intelligence focuses on creating machines that can engage in
behaviors that humans consider intelligent.

Here the focus will be on the major tasks of the development
process based on the standards and survey some of the AI
techniques used in supporting the tasks of this process. The
focus will revolve around the tasks related to requirements
analysis, architecture design, coding and testing.

1.1 Artificial Intelligence in Software Engineering

3. EXPERT SYSTEM DEVELOPMENT LIFE CYCLE

Software engineering is the formal introduction of
engineering principles. It deals with the development and
the creation of the software. Development of software is a
long and complex process which goes through various
phases and requires a feasible and executable code. Humans
have been developing code for the creation of the software
for a long time since no machine algorithm can do it better.
AI could bring in a significant amount of advancement in the
creation and development of this field.

Expert system use knowledge rather than data to control the
solution process. Knowledge engineers build systems by
eliciting knowledge from experts, coding, that knowledge in
an appropriate form, validating the knowledge, and
ultimately constructing a system using a variety of building
tools. There are nine phases of Expert System Development
Lifecycle (ESDL) namely:

Categories in which AI can have a great impact on the
software products:
a)
b)
c)
d)
e)

Ideation to code
Software Design
Intelligent Programming Assistants
Automated Code Refactoring
Strategic Decision Making
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Fig -1 Software Development Process

a)
b)
c)
d)
e)
f)
g)
h)
i)

Problem Identification Phase
Feasibility Study Phase
Project Planning Phase
Knowledge Acquisition Phase
Knowledge Representation Phase
Knowledge Implementation Phase
Verification and Validation Phase
Installation/Transition/Training
Operation/Evaluation/Maintenance
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4. SOFTWARE REQUIREMENTS

control coupling between components. The quality attribute
in the fitness function is related to the complexity and
modularity of the produced architecture.

4.1 Requirement Engineering
The requirements needed are initially expressed in natural
language. They are usually kept in document format which
usually is used for analyzing. The activities that mainly
carried in this phase are requirements elicitation, gathering
and analysis and their transformation into a less ambiguous
representation. Problems arising during this phase related to
requirements are:
a)
b)
c)
d)

They are ambiguous
Incomplete, vague and imprecise
Data is volatile
Requirements are conflicting

4.2 Knowledge Based Systems
Knowledge Based System were used to store design families,
upon the development of the requirements, input and
outputs of the system’s functionality. Ontology is used to
reuse, integrate, and merge data and to achieve
interoperability and communication among their software
systems.

Product Line Architectures, another AI technique, where
variation points are explicitly defined to enhance reusability
and modifiability of the code and architecture of the
software.

6. SOFTWARE CODING AND TESTING
6.1 Coding
Software engineers can apply AI techniques to automate the
programming process. These techniques can also assist the
engineers to create efficient code for the requirements made.
With the help of AI, an Expert System can be created to assist
the engineers for software development. This is known as
Programmer's Apprentice Project. This has the capability of
interacting with human programmers the same way the
humans would assist. This would in return increase
productivity. These systems can generate functions and data
structures needed for the entire program.

4.3 Natural Language Requirements
Natural language is used for writing system requirements
and is also used for deriving requirements for users. Since
they are more detail, natural language specifications are
sometimes hard to understand. The requirements are
usually over flexible. The requirements can be said in many
different ways and hence leads to the ambiguity of the
requirements. To use KBS at the maximum potential, you
may have to look at every requirement rather than a group
of requirements.
There are three main problem that often arise while writing
down the requirement such as:
a) Lack of clarity
b) Requirements confusion
c) Requirements amalgamation

Fig -2 Expert System Development

6.2 Testing
Testing is one of the most expensive tasks in the
development phase due to AI automation. These techniques
can play a huge role in solving various constraints faced
during the development and testing process. Mutation
testing, generic algorithms can be developed for automating
the process. Generic algorithms are now commonly used for
this purpose. Fuzzy logic, another AI technique can also be
used to expediate the process and to automate the process
completely.

5. SOFTWARE ARCHITECTURE DESIGN
Artificial Intelligence uses quality attributes to define a
function for an architecture. Some of the quality attributes
are mainly used for the design used in developing the
architecture for modularity, complexity, modifiability,
understandability and reusability. Modularity is usually
connected to the concept of coupling and cohesion.
Genetic Algorithms (GAs) can be used to search the space of
possible hierarchical decompositions of a system. A fitness
function can be used for capturing the data coupling and
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Fig -3 Evolutionary Architecture for Software
Development
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7. RISK MANAGEMENT
Risk Management is used for identifying the risk involved
while establishing methods. These methods are
implemented to avoiding those risks and reduce the impact
of those risks Process of risk management usually starts
during the analysis phase of the life cycle process. AI based
systems are free from risks due to the automated technique
used. Automatic Programming System (APS) is one of the
techniques used to avoid risks. Code generic programming is
another technique that allows to solve problem without
explicitly programming.
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8. CONCLUSION
Software engineering helps in building various software
products but due to software engineering principles, the
development process of the product delays. The quality of
the product can be increased by using AI techniques in the
software development lifecycle. By using AI based systems
with the help of automated programming tools, we can
eliminate the risk assessment phase, which in return saves
our time in software development and hence builds an
effective product. This paper demonstrated promising
research work in the field of Artificial Intelligence in terms of
Software Engineering and its practices.
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