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Abstract— Today it is very essential to ensure quality of service of software for meeting user and customer
requirements. Quality of service is analyzed by software metrices. Dynamic metrices give better results as compared to
static metrices and are used to calculate performance during run time behaviour of system. As the technology changes
there is the need for adding some new features to the system for competing with modern technology. when some new
features like reliability and testability are added into a software then these may be conflict with existing features like
performance ,installibility,documentation,maintainability,availiability.Genetic algorithm is used to overcome this
problem. Genetic algorithm gives the best population according to fitness function from the set of existing population.
It finds the optimal solution for the problem occurred by the conflict between new features and existing features
.optimal solution results increasing performance of the system and the quality of the end product.
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I. INTRODUCTION
1.1Quality
Quality is an important factor in market. In the past few years we have seen a significant change in the field of software
development. There is an increasing use of the object-oriented engineering for the software development. Introduction of
software metrics helps to know about different aspects of software, internal as well as external quality aspects. Software
metrics provides effective information about external aspects of software such as reliability, availability, performance
and also helps in effort estimation required to develop software and in testing. As the use of software metrics increase,
the needs of the customer also increase. Now days, the customers are ready to pay more money for the good quality
product. The quality of software increases with the removal of bugs. As early as the bugs are found, the quality of the
software can be improved.
1.2 Software Quality
Software Quality is the measure to which a process of method and components of a system meets the requirements that
are already specified. We can also say that in which it can meet customers or users requirements also. It follows two
types of criteria. Internal Criteria, in which it is not visible to the user and it is code-dependent and is for developer only.
Then we have external criteria which is an experience in operational mode by users when running the software.
1.3 Measuring a Software
There are number of reasons which motivate us to measure software. Measuring software helps us to.
 examine the cost and effort
 To improve production of software.
 To improve the quality of software and to increase reliability of the system.
 Reduce future Maintenance needs.
 To improve the development process so as to increase product quality.
 In order to satisfy the customer needs and expectations.
 We need measurement on software so that we can understand and agree on product quality.
 To make better estimation of cost, schedule, complexity and effort needed for software development process.
1.4 Software Quality Metrics
Software metrics explains the activities related with measurements in software engineering. The metrics are applied to
software development process and the product so as to get the meaningful information. Software metric is the
measurement of some properties of software. Software metrics can be classified into the three categories. First is the,
Product metrics which describes the characteristics of the product, these characteristics includes size of product,
complexity of the system, design aspects, performance as well as the quality level. Secondly we have Process metrics
that can be used to improve software development and maintenance. Lastly, third category is Project metrics which
describes the project characteristics and execution. The software metrics are more close to the product and process
metrics than the project metrics.
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a. Product quality metrics includes four types of metrics, mean time to failure, defect density, customer problems
and customer satisfaction. The metrics mean time to failure and defect density is the intrinsic product quality metrics.
These measure the number of “bugs” or in other words number of “defects” in software. Customer problem metrics
measures the number of problems that are faced by the user when he operates the software. The customer satisfaction
metric works on five point scale to know satisfaction level of the user, that is, whether a customer is very satisfied,
satisfied, neutral, dissatisfied or very dissatisfied and has weighing factors 100%, 75%, 50%, 25% and 0% respectively.
b. Process quality metrics, comprises of metrics as defect density during machine testing, defect arrival pattern during
machine testing, phase based defect removal pattern, defect removal effectiveness.
c. Software Maintenance metrics, focuses on fixing the defects quickly maintaining the quality. These metrics are fix
backlog and backlog management index, fix response time and responsiveness, percent delinquent fixes and fix quality.
II. DYNAMIC METRICS
Dynamic metrics helps to evaluate the dynamic behaviour of an application at run-time. The results of dynamic measures
are much more accurate than the static measures. The complexity of the dynamic behaviour of real-time applications
motivates a shift from static metrics to dynamic metrics. Dynamic metrics are those which perform analysis on the
executable or in other words running code. Dynamic metrics includes the reliability modelling along with complexity
measures. These metrics depends upon the input given to the system so as to make the system run. In order to know that
how many tests have failed, this can only be done dynamically, that is, when the program is running. Dynamic Metrics
are derivative from a study of code while it is executing. Thus, dynamic metrics can only be calculated on the software as
it is executing. For example: extent of class usage, Dynamic Coupling, and Dynamic Lack of Cohesion.
Dynamic metrics are separated according to following attributes:
a. Cohesion: It refers to how closely and strongly the modules relates to each other. It is expressed as high cohesion and
low cohesion. The modules that have high cohesion are preferred more over the modules with low cohesion.
b. Coupling: It shows the dependency of one program module on another module. It is expressed in the form of low
coupling and high coupling. Low coupling is correlated to high cohesion and vice-versa.
c. Inheritance: Inheritance metrics measure various aspects of inheritance such as depth and breadth in a hierarchy and
overriding complexity .The inheritance metrics give us information about the inheritance tree of the system. Inheritance
is a key feature of the OO paradigm. This mechanism supports the class hierarchy design and captures the IS-A
relationship between a super class and its subclass
d. Polymorphism: Polymorphism means using the similar function additional than once. Polymorphism is a software
characteristic that required to be measured dynamically. This metric was examined mainly in the context of software
reusability next to with the determining total quality of the system. Various metric are used for measuring polymorphism,
which provides an objective and precise mechanism to detect and quantify the dynamic polymorphism.
III. NEED FOR RELIABILITY AND TESTABILITY
Reliability and Testability are both required in Dynamic Metric. When Testability and Reliability are added in Dynamic
Metric, these help in calculating the overall performance of system. Testability Allows us to calculate how easily
software could be tested .Testing is done in isolation. Testing of code is performed by dividing the code into modules.
Each module is tested and if no error is found then integrated into other error free module. After that overall system is
tested. There is the probability of less errors when testability is performed in system.Testabily also increase
maintainability of product as testable products has less maintenance cost. Reliability means how long a system can run
without making a failure operation. Mean time between failures helps in calculated reliability of system. When any stem
is updated its reliability may affected as new changes may or may not compatible with existing system. So after every
update, system is verified and its defect are removed to make it extra realiable.After the amendment system is tested for
finding errors occurred by adding new features in system. So Reliability is a never ending process as system becomes
obsolete after some time and it needs updating to compete them with latest technology.
IV. GENETIC ALGORITHM
A Genetic Algorithm (GA) is a programming technique that mimics biological evolution as a
Problem-solving strategy. The process usually begins with randomly generated population of chromosomes, which
represent all possible solution of a problem that are considered candidate solutions
Working steps of Genetic Algorithm are:
1. [START] Generate random population of n chromosomes i.e. suitable for the problem.
2. [FITNESS] Evaluate the fitness f(x) of each chromosome x in the population.
3. [NEW POPULATION] Create a new population by repeating following steps until the new population is complete.
a) [SELECTION]: Reproduction (or selection) is an operator that makes more copies of better strings in a new population.
Reproduction is usually the first operator applied on a population.
b) [CROSSOVER]: A crossover operator is used to re-combine two strings/parents to get better new two strings/children.
It is important to note that no new strings are formed in the reproduction phase.
c) [MUTATION]: Mutation adds new information in a random way to the genetic search process. It is an operator that
introduces diversity in the population whenever the population tends to become homogeneous due to repeated use of
reproduction and crossover operators.
d) [ACCEPTING] place new offspring in the new population.
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4. [REPLACE] use new generated population for the further run of the algorithm.
5. [TEST] if the end condition is satisfied then stops and re-turns the best solution in current population.
6. [LOOP] Go to step 2.
Genetic algorithm has been used in many of the research works related to optimization of the test cases. The Genetic
algorithm has been proposed to use in software engineering because it solves the optimization problems. The results
provided are good enough and are optimal. Genetic algorithm is also known as heuristic search algorithm.

Figure 1
In the figure, here there are two pools. In the first pool there are problems that are defined by the experts whereas in the
second pool the solutions are shown that are given by the expertise. In our methodology Genetic algorithm gives the best
possible solution for the problems that are occurred when new features are added in the existing system.
V.
RESULTS
In the following results we are comparing two dynamic metrices .One is using basic components and second is using
Genetic Algorithm. The platform used to evaluate the both Dynamic Metrices is MATLAB. The name MATLAB stands
for matrix laboratory. MATLAB is a numerical computing environment and fourth generation programming language.
MATLAB is a high performance language for technical computing. It integrates computation, visualization, and
programmings in an easy-to-use environment where problems and solutions are expressed in familiar mathematical
notation. The results of the metrices under the following parameters are implemented:
1. Performance: Performance is characterized by the amount of useful work accomplished by a system compared to the
time and resources used.
2. Installsability: It is the capability of software that how easily the software can be made understood to a layman about
its functions/purpose.
3. Maintainability: Propensity to facilitate updates to satisfy new requirements. Thus the software product that is
maintainable should be well-documented, should not be complex, and should have spare capacity for memory, storage
and processor utilization and other resources.
4. Documentation: Documentation is the information that describes the product to its users. It consists of the product
technical manuals and online information
5. Availability: Availability is expressed in qualitative terms, indicating the extent to which a system can continue to
work when a significant component or set of components goes down.
1. Along Testability
Comparison via Graph for both metrices

Figure showing quality increase when genetic algorithm is used in dynamic metric
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A. Quality of Service analysis of System along with Testability without Genetic algorithm

B. Quality of Service analysis of System along with Testability with Genetic algorithm

2. Along Reliability
Comparison via graph for both metrices

Figure showing quality increase when genetic algorithm is used
A. Quality of Service analysis of System along with Reliability without Genetic algorithm
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B. Quality of Service analysis of System along with Reliability with Genetic algorithm

V. CONCLUSION AND FUTURE SCOPE
In this paper we have evaluated the quality of service of both the dynamic matrices. After the detailed analysis of our
results we conclude that dynamic metric using genetic algorithm gives better quality analysis as compared to dynamic
metric using basic components in terms of performance, maintainability, install ability, documentation and availability.
Quality of system is enhanced when Reliability and Testability is included using genetic algorithm in a dynamic metric.
In future scope we intended to improve the performance of system using dynamic metric through other optimization
methods.
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