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Abstract— Software requirement is something which is required or we can say that it is something 
wanted or needed from the software. In Webster’s dictionary requirements are basically, that is 
difference between needed and wanted, are called requirements? Software requirement defects are 
those which an inspector found in any aspect of the software during the inspection. There are many 
different types of defect detection techniques some are based on reading, some on the language used 
for requirement specifications and some are experimental replication, etc. When we talk about reading-
based techniques then we found that Perspective Based Reading (PBR) is one of the best techniques 
for software inspection and to find defects and errors in it. PBR has been anticipated to advance the 
efficiency of software requirement inspection. This paper starts discussion from, the very beginning 
concept, what are defects to the concept of inspection and its importance. It also elaborates software 
defects, types, and reasons with its main focus on the PBR technique and how it improves the 
effectiveness of the software. In the end, I try to add a test case that shows the practical implementation 
of PBR and ad hoc techniques and try to prove my argument that PBR is one of the best. 
Keyword—  DBR, PBR, glimpse of an eye, Requirements 

摘要——软件需求是需要的东西，或者我们可以说它是软件想要或需要的东西。在韦伯斯特

的字典中，需求基本上是需要和想要的区别，被称为需求？软件需求缺陷是检查员在检查过

程中在软件的任何方面发现的缺陷。有许多不同类型的缺陷检测技术，㇐些基于阅读，㇐些

基于用于需求规范的语言，㇐些是实验复制等。当我们谈论基于阅读的技术时，我们发现基
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于透视的阅读（PBR）是软件检查和查找缺陷和错误的最佳技术之㇐。预计 PBR 将提高软件

需求检查的效率。本文从最开始的概念开始讨论，检验概念的缺陷及其重要性。它还详细阐

述了软件缺陷、类型和原因，主要关注 PBR 技术以及它如何提高软件的有效性。最后，我尝

试添加㇐个测试用例，展示 PBR 和临时技术的实际实现，并尝试证明我的论点，即 PBR 是

最好的之一。 

关键词——DBR、PBR、一瞥、需求 

 
1. I. INTRODUCTION 
This paper starts with the review of the software 
requirements, their importance in software 
development, and the review of the defects 
usually found in the software requirements. It 
also deals with the inspection processes[4]. The 
main concern of the paper is about the 
description of non-systematic and systematic 
requirement reading techniques. It also describes 
the pro and cons of these techniques. 
 
1.1 Software requirements: 
It is a document that has a condition or capability 
that must be met or possessed by a system to 
satisfy a contract, standard, specification, or 
others. 
 
1.1.1: Source of requirements 
Stakeholders (requirements described by the 
stockholders at different stages of the detail)[5]. 
Documents 
Domain or business area 
• Existing system 
 
1.1.2: Kinds of software requirements: 
There are the following types of software 
requirements. 
• Nonfunctional requirements 
• Functional requirements 
• Inverse requirement 

• Domain requirements design and 
implementation constraints 
 
1.1.2.1: Functional requirements: 
Basically, Functional requirement describes the 
functionality of the software. It not only 
describes what the system does but also explains 
the services which are provided by the software. 
For example reaction to particular input and 
behavior in particular situations. 
 
1.1.2.2: nonfunctional requirements: 
These requirements relate to the system as a 
whole. For example, constraints on timing, 
performance, reliability, security, 
maintainability, accuracy, the development 
process, standards, etc. nonfunctional 
requirements sometimes become more critical 
than functional requirements[6]. Most of the 
nonfunctional requirements describe the quality 
attributes of the software product. 
 
1.1.2.3: Domain requirements 
Domain requirements can be functional and non-
functional. Domain requirements are sometimes 
not explicitly mentioned, but domain experts find 
it. These requirements are difficult to convey but 
the absence of domain requirements can cause 
significant dissatisfaction. These are 
requirements that come from the application 
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domain and reflect fundamental characteristics 
of the application domain. 
 
1.1.2.4: Inverse Requirement 
This type of requirement is also very important. 
These tell the designer or software engineer what 
the system or software does not do. 
 
1.3: Defect detection: 
Defects are any error, weakness, leaving part, 
and forgotten material in the software 
requirements. Software errors are also known as 
software bugs. Effects of bugs are of different 
types some are minor and some are major. But 
sometimes these defects cause death as well. So 
based on the effect of the bugs, defects have been 
divided into 4 levels. The levels are as follows: 
• Level1: when the operation fails to work 
• Level2: when there a big mistake gives 
the wrong output 
• Level3:  when some segment doesn’t 
work properly 
• Level4: cosmetic issue 
 
The defects have been divided into the following 
four categories. 
• Error of commission (Are such type of 

error in which something is going to be 
wrong. Or software gives the wrong 
output.) 

• Error of omission (such type of error in 
which something is left out by accident. 
For example, omitting a parenthesis in 
nested expressions. 

• Error of ambiguity ( this is the main 
defect that causes big errors such as 
different interpretations of the same 
statement. Such kind of errors is common 
with all-natural language requirements 

and specification documents and user 
manuals. 

• Error of capacity (application works, but 
not fast enough) 
 
1.4: Software inspection 
Software inspection is one of the best 
attributes/tools to deliver quality software. 
During time software inspection/software 
inspection during development [10] of the 
software is one of the best ways to save software 
from defects or from bearing the repair cost. Here 
the question arises that what is software 
inspection? Software inspection is on the whole 
a planned process for the human confirmation of 
software documentation [4]. These documents 
also include requirements specification, source 
code, and design documents as well. If we give a 
deep eye to software inspection processes then 
we found that software inspection is carried out 
in four phases which are as follows; 
•  planning  
•  preparation   
•  meeting  
•  rework 
 
What is planning? 
In this phase, all relevant material is being sent to 
all members of the software inspection team for 
making a schedule from where it will be 
started[1]. 
 
What is preparation? 
During this phase, all team members individually 
inspect the data and try to find the defects. 
 
What is a meeting? 
In the meeting, all team members deliver their 
findings of defects, and then the collective 
review will be taken to find more defects. 
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What is rework? 
As rework word itself sound that a review of all 
the work done in previous steps to find more 
defects. 
If we are given a glimpse of an eye on Fagan’s 
and Bart et al inspection methods then we found 
that only time interval and cost of inspection 
reduce but it does not increase the efficiency of 
the software because they consider the density of 
the defects not the effectiveness of the software 
inspection[9]. 
 
II. RELATED WORK 
Defect detection and reading techniques. 
In software inspection, during the preparation 
phase document reading is only done by 
inspectors. Usually, the technique used for 
document reading is ad hoc based or a checklist. 
Both these techniques are nonsystematic [4]. The 
checklist contains different questions about the 
software and is based on previous work 
experience. Here the inspector/reader has to 
answer the question is yes or no during reading 
the document[11]. 
 
Another technique that is used for reading is 
scenario-based reading.  A scenario is a set of 
questions that are building blocks of a model in 
which an inspector can perform certain 
activities[3]. In this way, the reader will be able 
to write down the defects during building a 
model and writing the set of questions[7]. Each 
member of the team builds different scenarios to 
find defects. 
 
2.1: Families of Scenario-Based 
Reading(SBR): 
Two types of families of SBR can be classified 
for detecting defects in software requirement 
documents. 

• Defect-based document reading (DBR): 
it is basically used for detecting defects in 
requirement documents. While every 
DBR is based on different scenarios. 
Each scenario belongs to another type of 
requirements defect [12]. It requires 
building different models to answer 
specific questions. Peter et al and Votta 
apply this technique and found that this is 
more efficient than ad hoc. 

• A PBR: is also one of the families of the 
SBR technique. It improves the 
inspection efficiency by including the 
viewpoint and roles of the inspectors for 
requirement documents[2]. The main 
idea behind the PBR is that to provide 
some point of view through which a 
customer reads the document. PBR 
defines different roles for members 
within the software development process. 
For example  

• Analysis  
• Tester  
• User. 
• It provides the operational description for 
all sections which helps the reader.  
 
2.2: PBR operations: 
Basically, PBR is following three basic 
operations: 
1. It provides a way to read the document so 
it is systematic. 
2. In PBR A role is defined for a reader 

which he should find only those defects 
which are related to his role. So it is 
specific. 

3. Each reader in a team has different roles 
so overall aping of defects found between 
readers with different roles remains 
minimum. So it is distinct. 
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III. ANALYSIS 
Question and hypothesis according to 
experimental point of view… 
If we want to take these systematic and 
nonsystematic techniques on an experiment to 
find which one is better based on improving the 
efficiency of the software inspection then one 
must take [8] following questions and hypothesis 
must be as follows: 
• Question 1: Is there any difference 

between ad hoc, checklist reading 
techniques, and PBR techniques. 

o Hypothesis: 
• Hypothesis 1: The team used the PBR 

technique to get the highest percentage of 
defects. 

• Hypothesis 2: Individual reviewing using 
PBR again got a high percentage of 
defects as compared to ad hoc and a 
checklist. 

• Question 2: is there any effectiveness in 
document reviewing by using PBR 
different scenarios. 

• Hypothesis 1: Can PBR find the same 
%age of defects as it is found in any other 
scenario. 

• Question3: Did defect detection have any 
effect when PBR assigns a unique role in 
an inspection team? 

• Hypothesis 1: Yes it will improve. 
 
4: TEST CASE: 
I have planned to conduct a case study among the 
students of GC University Faisalabad, but I could 
not do so now in this section I am not going to 
conduct any new experiment but I am planning 
to describe and explain the experiment which has 
been done by other researchers. I have an 
experiment that is designed to conduct a 

comparison between the efficiency of different 
detection methods.  
 
4.1 Variable: 
Four variables are under consideration for 
conducting this experiment.  
1. The detection method: it contains ad hoc, 

checklist, or scenario.  
2. Team composition should be assigned to 

each team. 
3. Inspection of specifications. 
4. Order of inspected specification.  
 
4.2  Design: 
This experiment used a partial factorial design. 
There may exist two types of validity threats. 
• Internal validity Threat: the main 

problem in any experiment is that there 
exist some factors which may affect the 
dependent variable without researchers' 
knowledge if we give a keen eye then we 
get the following three main threats to 
internal validity. 

1. Selection effects  
2. Effect maturation  
3. Effect instrumentation 

The selection effect and maturation effect 
can be reduced but instrumentation 
effects are caused due by differences in 
the specification documents. This is 
impossible to avoid.  

• External validity threat: external validity 
limits our ability to organize or 
summarize our experiment results. There 
are three threats to external validity. 

1. Reviewers may not be a software 
programmer  

2. Specification documents may not 
represent the real picture of programming 
problems.  
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3. Inspection processes may be unable to 
represent software development practice. 

 
The first and second threats are real but the third 
threat can be avoided if we desire inspection 
processes after the design process. 
 
4.3  Analysis Polices: 
Analysis policies have two steps.  
Step 1: find independent variables that are self-
explained about variation in the dependent 
variable.     
Step 2: evaluate the combined effects of the 
variable. 
This will help to find out defect magnitude and it 
will enable us to examine other data like co-
relation between different types of defects 
detection methods so that it can be confirmed or 
reject the causal relationship between each 
independent and dependent variable. 
 
4.4  Experiment Instrumentation:    
Several instruments were used for this 
experiment like… small software requirement 
specifications, instruction, and aids for each 
detection method and form in which data was 
found. 
 
4.4.1: software requirement specifications 
The SRS used in this experiment is a three-event-
driven processes control system. 
Above mentioned each type of event-driven 
processes control systems have the following 
four sub-stages. 
1.  an Overview 
2.  Specific function requirement 
3.  External interfaces 
4.  Glossary 
 
4.4.2 Defect detection method: 

In order to get a fair assessment of the three 
detection methods (ad hoc, checklist, and 
scenario). There must be the same number of 
defects. Defects are subdivided into two broad 
types. 
1: Omission…some information is left to 
understand and the following errors are included 
in omission. 
• Missing functionality 
• Missing performance 
• Missing interface 
• Missing environment 
2:  Commission…..some information that is 
irrelevant, ambiguous, or not correct. Following 
errors are included in the commission. 
• Ambiguous information 
• Inconsistent information 
• Incorrect or extra information 
• Wrong selection 
To evaluate the frequency of the error, defect 
report forms and reviewer defect report forms 
can be used. 
 
5: Experiment preparation: 
For experiment preparation trainees first have to 
go through the training phase and listen to many 
lectures about defect detection and SRS 
gathering. Within each team, all members were 
assigned randomly different positions like 
moderator, recorder, and reader. 
 
5.1: Experimental conduction 
Training phase: 
For experiment preparation trainees first have to 
go through the training phase and listen to many 
lectures about defect detection and SRS 
gathering [1]. After it, the team conducted an 
inspection supervision meeting and filled out a 
defect report form for the whole team. 
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1st Trial: 
(Contains characterization of ad hoc defects). 
Only two hours are allotted for defect detection 
and all bid defects must be reported on the defect 
report form. Then moderator of the team arranges 
the meeting of the team members and all 
documents are read out there. This meeting also 
has time constraints so the meeting can’t be more 
than two hours. This process remains continues 
for one week. 
 
2nd Trial: 
(Contains detail of detection methods) 
Following instruments are used for this phase. 
-Checklist    -three defect-based scenarios    -
defect report form. Teams that were doing work 
on CRUISE specification start work on and 
WLMS, similarly those who are doing work on 
WLMS start work on CRUISE. Each team used 
a different detection method like one team used 
a checklist; the other one used ad hoc and maybe 
the other used scenario-based detection. But in 
all types of detection collection of data and 
procedure of the experiment remains the same. 
After this phase, the whole gathered data and 
defect report forms are analyzed. 
 
5.2 Data and Analysis 
This experiment deals with two sets of data.  
• 1st set of data tell us about either team has 

collected a particular defect or not. Team 
meeting creates this data and is used to 
know about the effectiveness of each 
defect detection method. 

• 2nd set of data summaries is the defect 
report form filled by an individual during 
document reading. In this way, a log of 
defects has been found, and it becomes 
easy for every reviewer to assess whether 

procedures improve a reviewer’s ability 
to identify specific classes of defects. 

 
5.3 Analysis:  
I have tried to show analyses in a tabular form. 
 
Independe
nt 
variable 

S
T 

V
T 

V
R 

S
R 

(ST/VT
)(VR/S
R) 

Signi
fican
ce 
level 

Inspection
(maturati
on) 

.0
0
6 

1 1
4 

.3
1
2 

.40 .53 

Team 
selection 

.1
5
0 

7 8 .1
6
8 

1.1 .43 

Instrumen
t 
specificati
on 

.0
6
1 

1 1
4 

.2
4
0 

4.6 .04 

Detection 
method 

.1
7
6 

2 1
3 

.1
3
7 

8.7 .004 

This table shows the significance of the detection 
method and specification for explaining the 
variation in the dependent variable. 
 
TABLE 2: 
Instrument 
used 

Detection method used 
Ad hoc Checklist scenario 

WLMS .29, .50, 
.38, .48, 
.49 

.28 .55, .69 

average .42 .28 .62 
Cruise .38, .22, 

.27, .45, 

.25 

.18, .30 .50 

average .31 .24 .05 
This shows the defect detection rate for all the 
teams by using different detection methods. 
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From both these analyses, we conclude that the 
scenario detection method is most efficient while 
the checklist is the least effective. 
 At the same time analysis of the second set of 
data gives one explanation about why scenarios 
increase defect detection rates. 
   
IV. CONCLUSION: 
This term paper is actually about spreading light 
on different types of defects and defect detection 
techniques. In this term paper, an experiment has 
been discussed which shows the comparison 
between defect detection methods. It is a very 
flexible and economical way to find out different 
detection rates by using different methods. It 
allows the researcher to measure the effect of 
several internal validity threats. 
By using this experiment following points can be 
summarized and concluded. 
• Replication of the experiment so that size 

of our data set can increase. 
• Observation should be limited 
• While conclusion should be several 
• The single run of this experiment shows 

the probability of the defect. 
• Poorly designed scenarios risk poor 

inspection performance. 
• The checklist method was the poorest 

detection method. 
• While scenario which was constructed 

based on the checklist gives an incorrect 
explanation. 

• A valid and fundamental design is 
necessary to allow replication in other 
environments. 

Hence it is concluded that overall inspection 
performance can be much improved if individual 
reviewers use systematic procedures to reach a 
small set of specific issues 
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