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Abstract : Test case is a important factor in the testing. It is prefers in concept test driven development
(TDD). The main background of this concept were using/writing the test case,because many things are
taken into consideration while writing the test case.The aim of this paper is apply the test case principles
and its aspect properly. Otherwise it directly affects on testing and ultimately on project results. Test
case is playing an important role in the testing phase. Test case should be written in either manually or
automated. In the market there are ready made tools are available. Like test director. In the traditional
testing, test case is manually generated. The measure part of this paper are to discuss various test case
aspect, and its principles. A tipical test bed formate is also mention for reference.
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I. INTRODUCTION

Test case is important because through that developer can understand that how much your project is
efficient and to make more effective what precautions is to be taken, in testing and test case point of
view. Test case is work as a component which checks whether the input, function, and overall process of
the project is working properly or not. In short the test case is the mirror of the project development. So
it is an important phase in the software development life cycle (SDLC). In SDLC life cycle testing is having
more wattage. While talking the test case generation method, it is having following field, test case id,
unit to test, expected result, actual result, pass/fail, test data, executed test, and finally comment. Most
of the time test, test case name, test case number, design by, executed by, design date, executed date,
small description, step number, action, etc. is also mention in the field of test case. So these many filed
are necessary, and should cover maximum out of it, while test case are concern.

Another side of the test case is it is used for well known concept test driven development/design
(TDD) . In the test driven design(TDD) test case is the preferable task, and which is core part of TDD.
Because TDD process is based on test case and other related concept [1][2][3].

Test case/TDD is later used for model driven development (MDD). Test case and MDD generally used
for model transformation process. This process require different model and its related transformation
tools.

A] Dependencies for Test Case:

Test case is depends on various factor like, main function, actual flow of development, current position
of software project, etc. in test driven development test case is the prime issue. Because without
writing test case TDD process will not start. To successful execution of TDD, test case is playing an
important role in the TDD. To generate the test case there are advance tool are available in the market
of software engineering. So TDD process is depend on test cases, and test case is depends on, above
mention factor[4].Test can be derive in different specification or methods. The requirement base
specification method include various form called boundary value analysis (BVA) partition equivalence
(PE), state transition methodology,use case testing, etc. another method to derive the test case is the
structure of system or structure of code, to get into analysis of code, developer must check the coverage
of statement, path basis,and branch coverage, which helps to create the test case on proper formate.
And finally test case should be drawn on the basis of testers experience. So these are the few criteria
based specification to generate the test cases. on the basis of above discussion we can made a better
quality of test case. There are few more option to improve the quality of test case and overall testing
strategy [5][6].below are the principles which support the better quality of test case and testing.
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Il. PRINCIPLES OF TEST CASE

A] Boundary Value Analysis (BVA) : boundary value analysis is a testing technique, which define the
boundary value of code. The main focus is on word boundary. The extreme input of the domain value ,
are give the maximum error for specific code. More application error are generate at the boundary of
specific domain. So to identify and overcome the error of these system, boundary value analysis is play
an important role in the domain of testing. Boundary value analysis is the later stage of partition
equivalence. BVA technique is helpful in big scale as well as complicated project. So as the project will
develop, complication and maintenance will be overcome.

B] Partition Equivalence(PE) : The require domain data value are divided in to the same or
equivalence classes are called a partition equivalence(PE). One test value is select from a single class for
testing. So the total test case are reduce. This is one of the method to concise the test case formate.
Because number of test case is increased , maintenance of the test case are also increased. To maintain
the test case and its maintenance , boundary value analysis and partition equivalence , is the best
method of testing. Below figure 1,show the partition equivalence(PE), which show a main domain,which
categorize with three classes.

Class 1 Class 2 class3

Main

Domain

Fig 1: partition equivalence(PE)

C] State Transition Methodology : in state transition method, different state of case is initialized. The
output state are change depend on the input state. The flow of state is to be maintain according to the
flow of system. Some time state may be pass or fail, it is up to the current situation of the project. In this
method sequence of test case is play an important role in the overall project. If sequence is not follow
the result of the system is may affect. So state of test, its transition, its sequence, its result, and
input/output condition , all these factor must be traced properly while using state transition method.
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D] Use case testing : Use case is a component which execute the query step by step. In use case
testing every case is modify before or after the execution. According to the project flow the case may be
append . The structure or flow of the code may matter when the use case is written. Use case testing is
focus on end user. Based on the structure, behavior,view of the user, use case may vary. And based on
the same factor input output scenario is also change. So use case testing and its strategy is pointing out
the overall behavior of the system[10].

E] Test bed: is the platform on which the project or software will test on the specific environment. e.g.
which Operating system is require, what is the network platform,if necessary , detail of network
structure, which browser is most suitable, which software background is comfort, which hardware
background is needed, version of hardware and software, detail of hardware or total configuration of
computer, etc. this information is important to frame the test bed setup.

Typical Test Bed :

0sS : windows/ linux.
Browser : IE/firefox/chrome.
Network : Server- apache,
Cable —cat 5,
Topology — star/mesh/bus,
Device — AP/Router/Switchs.
Software : JAVA/.NET
Version : 6.1 JAVA
Hardware : HD- 500GB,
RAM -4 GB,
processor —i3/i5.

Above example are clear the idea of whole software project, and its requirement. test bed gives us a
detail of how and what kind of environment is frame for the experimental setup of given project.
According to test bed set up,and given input data,developer may predict the expected result of the
project. In support with test cases strategy of test driven development(TDD), and test bed analysis,
developer /tester can make the project on the highest level of success. Above information is also
important for finalizing the deadline of the project.
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Before writing the test case few point take into consideration. To make a test effective it should be
written in a proper formate.

Knowledge of the subject : at the time of framing the test case, developer should have a deep
knowledge of specific subject. Developer or tester having a enough experience to creating test case. This
experience is very much helpful for writing the test case. While writing the test case, supporting factor
should be take into consider. Because if you have a sufficient knowledge of required subject it will help
to make your test case more realistic and useful . Collect information as per your requirement. While
writing the current test case be aware about the previous test case and also keep the plan of next test
case. So by analyzing the both the case current situation or behavior will be handle.

writing language : while writing the test case keep tour language as simple as possible. Because as your
language is simple the execution of the test case is also very fast and accurate. For getting the more
accurate and concise test case, language of test case is formal and decent. Simple language save the
time of execution, and give the result more correct. These and many more factors are directly affecting
on the quality of test[7]. One more precaution should be taken while framing the test case, is delete the
repeated data , and new form of information should be generate. Another side of coin is, merge the
equivalent information, and get it correct immediately.

While writing the test case considers the supporting factor like plan of project, designing aspect, blue
print, SRS, etc. Software requirement specification (SRS) plays an important role in the design of test
case. SRS gives us more information related to the project, and its design. Be careful while writing the
test case and follow the test case standard protocol, so that written test case is more effective and
efficient.

F] Format Of Test Case : while talking about the format of the test case, initial paragraph of this
document we comment on the format and field/ factor of test case. Following are the Few field : test
case id, unit to test, expected result, actual result, pass/fail, test data, executed test, and comment. In
the market few tools are available for automatic generation of test case. Few test case are generated on
model driven basis , and few are based on STB like tools. Automatic generation is a common strategy in
the world software development [8][9].

1] Test case id : give or generate the proper id of test case, because id is helpful for tracing the test case
count. Through the id we can find the require test randomly, and also trace the sequence of test case.
Further it is important for generating the final report.

2] Test case name : every time provide the title of the test case. So that developer can easily identify,
which test is executed. Along with the id, name of test is equally important. It directly show a what kind
of test be executed in the process of testing.
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3] Unit to test : this field focus, to which specific portion of the code is tested, and what is the resultant
factor of that specific unit code.

4] Expected result : In this field , write predicted result after the execution of test case .this field may
use for comparison of the expected and original result. After the comparison you will find out gap
between two result and developer cultivate the programming factor according to the original result. So
it is important for move the software development in proper direction.

5] Actual result : actual result show a original output of the program. This field tell us that where you
are actually? ,whether your development is going in right direction or not. How much improvement is
necessary for achieving a final goal? Other factor is also supporting to verify the original result. So this
field is very important.

6] Pass/fail test case : by analyzing the current scenario of development, few test case are fail and few
test case are pass. According to the status of pass/ fail, developer derives the test case data, and
refactors the code accordingly. Refactoring code is one of the most important steps in the agile
development.

7] Test data : test data indicate that which data is provided as a input data. Some time input data may
change on the basis of programming structure. So input data may vary on current situation of software.

8] Comment/conclusion: this is the tab which give a overall summery of the test case. By filling the
above all option we developer gives a comment on test case and its behavior. Which test is executed
successfully, which test fails, what is the reason for passing or failing the test, all these information
must be filled properly. So that by reading summery we reached some concrete conclusion. Which is
helpful for the final report writing. this information provides a detail idea of test case, as well as overall
idea of project.

lll. ASPECTS OF TEST CASE DESIGN

A] Test plan : test plan is a important step in the whole testing process. test plan is also have some
criteria to frame. While preparing the test plan few perspectives should be taken into account. Software
risk issue, strategy for the testing, requirement analysis, approach for testing, criteria of pass/fail,
supporting tools, responsibility, shipping criteria, test case, report generation, provide guidance, these
are few of them. Figure 2 indicate common steps of Test plan. This is standard steps but according to
project and test design it is slightly update. Test plan provide us a good platform for project. A good test
plan save the time of overall project. And it will helpful for prepare the future plan of project. Most of
the time tester or developer itself unaware of bug available in the software. But after successful
execution of test plan will get the detail idea of defect and its solution. Without test plan it is highly
impossible to manage the project time, quality, and beget. One more important point is model analysis.
Because in test plan we are thinking of test condition, test case, its solution and many more point, so to
become a project condition more concrete, analysis of domain and its detail study are necessary [11].
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Fig 2: Common steps of Test plan

B] Software risk issue: software risk is major issue in the development process. While handling the risk
in the project, first find out that which module of the project will test, how to test the specific part,
which method will apply for testing, how much amount of time will require, and many more issue will be
consider. So project team should solve the different risk factor very tactfully, and with concrete
planning.

C] Strategy for the testing: before testing the software developer should decide the how to test the
product, which method is apply for the testing. So decide the strategy behind the testing, and also find
out the supporting tools , and raw material require for the testing. strategy of testing is play an
important role for efficient and early testing. If strategy become powerful then final result also become
a more correct and successful[10].

D] Requirement analysis: requirement analysis is initial and important step in every testing process.
Requirements of project, create a base of software project. Which make them very strong and perfect
towards the goal. Because of requirement and its proper analysis, project team frame a background out
of it and it will helpful for further development of software. weak requirement analysis is becomes a
time consuming process.

In the TDD, test case is a important requirement of TDD development. TDD require detail knowledge of
test case and test generation. So all this analysis and overall test case concept are important for
TDD[13][14].
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E] Approach for testing:be very careful when finalize the testing approach. Because in testing world
there are multiple methods are available. To select best one is a challenging task for tester/ developer. If
developer select a wrong choice it become a hectic for further process. So decide a good testing
approach, while testing. Even redeemed tool are available in the market, to select a proper tool,
according to project requirement and be focus for smooth testing process. One more thing while
selecting the testing approach is, do a proper study of project and testing method, find out the prose
and cons to each and every methods, and then finalize the proper approach.

F] Criteria of pass/fail: most of the test case has based on the criteria pass and fail. Mainly in test driven
development(TDD) flow of the testing is on, whether the test is fail or pass, depend upon the pass and
fail result, direction of testing is finalize. So for correct direction decide the criteria of pass and fail. If
developer decide the wrong criteria, the flow of the project may change. And finally it become a time
consuming. This criteria may relevant to the final result of project. So deciding the criteria, consider the
client suggestion,goal of the project, and many other perspective.

G] Supporting tools: in the world of testing, there are many more testing tols are available. Few tools
are support very well. Most of the developer are taking support of this tools. Before using these tool
make sure that which tool is most preferable, which tool is easy to use, which tools gives a more correct
output, etc. these tools make testing process more efficient and effective. So select the tools which
gives a more benefit, as concern to a successful project, and which having free or available in low cost.

H] Responsibility : responsibility in terms of project testing, responsibility in terms of shipping project,
responsibility in terms of client feedback, and many more responsibility concern to project are take into
consideration. While facing each and every responsibility, project team should be take care of all relative
point of concern field. All this field, testing team having its won responsibility. Because in testing phase
developer gown through a different steps. Each and every step is responsible for successful execution
of every next phase. So developer/tester will be careful when the process is going on.

While handling all these responsibility a touch of extreme programming is also necessary, it teaches a lot
of things regarding the responsibility,planning,and related process[12].

1] Shipping criteria : Team has to decide the shipping criteria, like when to deliver the product, how to
deliver, what cases should be consider while delivering the product. Consideration of customer
suggestion, how to deal with customer, what point should be discuss with customer, these and many
more point should be take into consideration while shipping the project to the customer.

J] Test case: Basically a test case is an input data which help to develop the further code. Test case is
the back bone of the testing. Test case predicts the expected output, and guide according to that. Test
case should be a good quality. Good quality in the sense, it clear the meaning of case, it is that much
transparent to develop the code very easily. Test case provides proper information towards the project.
It should have a limited step. It may direct the flow of projects.
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K] Report generation: report generation is a final step of the testing. This report should in a proper
format; report should clear the idea of testing. It clears what has been tested. How it is tested , how
much percent it find the bugs, what procedure is apply for the testing, resultant output is correct or not,
if not what should be the next step, which method is integrated for testing, etc. Report gives an overall
summery of the whole process. Use a proper format of report, which clear the idea of previous as well
as future plan of project. Based on the report, developer can frame the future plan of the project, so this
is very important aspect in testing and as well as overall development process.

This report generation process direct or indirect related to model transformation. Model transformation
is a big process which include the multiple sub process. And combining them all, we get a stable
transformation process[15].

IV. CONCLUSION

This paper is projects the different view of test case. And much more information related to test case.
Along with this it show the basic principles & Different aspects of test case design. This paper is also
focus on how to generate the test case with different specification. Paper starts from introduction of
test case and ends with different aspect of test case design along with report generation. Maximum
points are try to involve as a package of test case. Formate of test case is also mention with the support
of strategical issue. while writing any test case what field are important as far as your/project
requirement that are put up with example. Example of test bed setup is given in specified formate. All
these stuff are important for efficient working of TDD, MDD, model transformation, and related
concepts of software engineering.
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