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Abstract

One of the most important elements in software engineering is quality of software. Many standards and tools
have developed to improve software quality. Despite this fact, the software still has many quality issues. Until
recently used methods to improve the quality of software were test and review techniques. In some cases test
and review techniques are not overcome the problems that’s why a new solution which’s called as inspection
is suggested. Inspection is a more effective method than review in many aspects and improve quality of
software substantially. In this study we give a brief description of inspection in software engineering and
suggested a novel approach in software inspection lifecycle.
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1.  Introduction

Researchers have responded to problems, that is the complexity of the code, by studying methods
of formal correctness verification for programs. There are many approaches to solve this issues,
in this study a novel approach developed based on mathematical theorems which is very
practical. But we come across many problem while implementing our approach. This method is
not acceptable to software because software programs involve long complex expressions and
require patience, time, and effort developers do not think that they have [1]. Inspection methods
have more advantageous than informal reviews. Many companies support inspection to improve
projects they developed. The term "inspection™ can be assigned different meanings through
software process. According to us, software engineering process is partially ordered activities,
with associated roles, input artifacts, output artifacts, and supporting process assets, intended to
produce or enhance software products within a specified context.
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Figure 1. Traditional Inspection Flow

Inspection is the most effective method to locate errors in software to minimize nowadays. [4]
Generally, a process that is defined by the document as written form and checkpoint. Formal
inspection plays an important role in software quality. Inspection consist of planning, overview
meeting, preparation, inspection meeting, causal analysis, rework and follow-up phased .The
benefits of inspection process can be summarized as follows: to minimize error rate in the
project, time and budget saving [1]. As well as, according to our research showed two common
problem in analysis and design phases of the formal inspection. These can be listed as follows:
Absence of inspection in a process, especially Inspection meeting, decreases its reliability.
Personal who works in office is the important part in inspection process and their not being
capable causes inspection without quality.

2. The Proposed Model for Software Inspection

There are two important phases in an inspection - analysis and design - and make transition from
one phase to another. We know that SDLC (Software Development Life Cycle). [1] In the
traditional inspection has been detected errors and removed but they would not be recorded in
any way. We can use defect databases and knowledge databases in proposed model to achieve an
intelligent process. We can refer to scenario based model. This model have some abilities like
document based, organized, milestones and deliverables are defined in each phase, although has
some disadvantages. One of the most important disadvantages of the model is it requires more
budget and there is no way to return to the previous step in some cases. According to some
researchers, some defects can raise from one phase to the next. Researcher proposes that
improving final tests in each phase - especially validation and verification - that are method of
avoiding defects to raised process.

We can detect and remove a portion of defects and reduce defects increasing, by inserting
inspection to the SDLC model. The scenario based inspection model not only improve software
quality also detecting some possible defects. This is a great benefit for software project in risk
management.
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Figure 2. Scenario Based Model in Inspection
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2.1. Unique Characteristic of the Proposed Model

The proposed method adapted to SDLC methodology is based on the software development
phase. At the end of each of analysis and design phases, the proposed actions are not only
documents, deliverable and non-deliverable products but also inspect the software gradually and
indirectly. The most important characteristics of this method is that making inspection gradually
and step by step of each phases of software development. This inspection approach removes
some possible defects in each phase and avoids amplifying these defects in the next phases. This
model improves the quality of software during development process. Advantages of gradually
inspection are;

e Transition facilities

e Scheduling improvement
e Cause and effect paradigm
e Facilitate risk management

2.2. Proposed Model Steps

There are different activities and some working products in each of analysis and design phases of
SDLC besides that there are three steps in the proposed model.

Defect determination: The inspectors learning process starts with preparing the information to
possible defects in this step. The substantial action in this step is defect mapping that identifies
which defects with which properties are related to what section, location, component, document
or artifact. We use inductive and deductive methods to detect the defects. The prevalent methods
of gradually inspection artifacts but innovative methods to detect the defects use automated tools,
simulation etc.

Defect removal: The proposed model separates from other inspection methods and aim to detect
report and remove defects. Removal in this step by taking into account the previous step stored
information - which actions are done by whom with which skills and using which instruments
and resources in how many times and in which order to clear the defect.

Defect learning: The most important and interesting point of this model is creating an intelligent
inspection model. Learning is fundamental factor for an intelligent model. A learning plan is
created and executed through which, according to founded results, inspection process is modified
and updated in this step. Three following actions of this step are done.

e Database updating: The relations and fields of defects databases are updated by finding
some defects.

e Knowledgebase updating: Defects logical rules are extracted and then inserted into the
knowledgebase and database updating.

e Training program enhancement: Inspectors training programs, that are preparation
programs or defects discovering and registering methods, will be improved.
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2.2.1 Defect learning
2.2.1.1. K-Means Algorithm

K-means is one of the simplest unsupervised learning algorithms to solve the clustering
problems. The algorithm follows a simple way to classify a given data set through a certain
number of clusters. The main objective of this algorithm is to define k centroids for each cluster.
These centroids should be located carefully because of different location entails different result.
Therefore, the better choice is to place centroids far away from each other possibly. The next step
is taking each point belonging to a given data set and associating it to the nearest centroid. When
there is no point that waiting to be placed, the first step is completed. At this juncture, we need to
re-calculate k new centroids as balance of the clusters resulting from the previous step. Then we
have these k new centroids, a new linking has to be done between the same data set points and
the nearest new centroids. A loop has been formed in this way. As a result of this loop, the k
centroids change their location step by step until no more changes to be done. In other words
centroids don’t move no longer. The aim of this algorithm to minimize an objective function.

The objective function

k

T-nz -

g1 dml

Where K=<l is a selected distance measure between a data point =" and the cluster centere:, is
a pointer of the distance of the n data points from their self-cluster centers. The algorithm is
formed of the following steps:

e Place K points in the space by the objects that are currently displayed cluster. These points
symbolize first group centroids.

e Assign each object in the group that has the closest focus.

e When all objects have been assigned, recomputed the positions of the focus point of K.

e Repeat Steps 2 and 3 until the focus no longer move. This outputs a separation of the
objects into groups from which the metric can be minimized, can be calculated.

Although it can be shown that the method always terminate, K-means algorithm does not
necessarily find the optimal configuration corresponding to the global minimum of the objective
function. The algorithm is also sensitive to the initial cluster centers randomly. K-means
algorithm may be executed multiple times in order to reduce this effect.

K-means has been adapted to many problem domains. It is a good candidate for expansion to
work with fuzzy feature vectors. We researched about k-means and these are what | got k-means
is one of the simplest algorithm which uses unsupervised learning method to solve known
clustering issues. It works really well with large datasets. However, there are also drawbacks of
K-Means which are:

Strong sensitivity to outliers and noise

Doesn't work well with non-circular cluster shape -- number of cluster and initial seed value need
to be specified beforehand

Low capability to pass the local optimum.
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Is there anything great about k-means, because it seems that the drawbacks are beyond the good
things about k-Means

3. Results

In this study we analyze 50 project life cycle inspection phase. In table 4.1 a part of database
listed.

Table 1 Database Sample

Errorin Error in Error in Excellent Good Normal Bad Poor
Design Analysis Deploy
Phase Phase phase
(#man/day) (#man/day) (#man/day)
1 51 71 119 X
2 46 64 122 X
3 65 77 101 x
4 93 89 98 x
5 166 101 143 x
6 45 67 88 x
7 98 68 80 X
8 66 60 84 X
9 47 89 65 x
10 92 56 130 x

4. Conclusion

The developed model give opinion about applying the inspection phase to the project or not. This
model based on K- Mean’s algorithm. Our model serve 5 classes. When a project passed the
design phase according the requirement of the project the model will be applied. According to the
result the company decide pursue the inspection phase or not. In our database we have analyzed
the 50 project. We have divided each project into two phase like design and analysis phase. After
that. We quantitate these phases. After that we applied clustering algorithms.
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Figure 3. Development Phase

As result the proposed model help the project manager to apply the inspection phase to project or
not. We notice that according to the result the project applied this model resulted with % 32
success.
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