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Abstract

This paper presents a proposal for prioritizing test cases based on the functional specification of software requirements
of the project. Function is proposed for calculating the priority of test cases for software projects. Defined function is
based on seven indicators whose information can be obtained from the initial stages of the project. The same shall
include the results of application of the priority function of two real projects.
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Resumen

Este trabajo presenta una propuesta de asignacion de prioridades a casos de prueba funcionales partiendo de la
especificacion de requisitos del proyecto de software. Se propone una funcién para el calculo de la prioridad de los
casos de prueba de los proyectos de software. La funcion definida se basa en siete indicadores cuya informacién es
posible obtener desde las etapas iniciales del proyecto. De igual forma se incluyen los resultados de aplicacion de la
funcion de prioridad en dos proyectos reales.
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Introduction

Several authors agree on the magnitude of testing in software quality (Frankl et al., 1998; Ganesan et al., 2000; Everett
& McLeod, 2007; Williams, 2010; Myers et al., 2011). Some studies refer to the importance of estimating the effort
associated with testing to decide manual or automated execution in each case (Singh & Misra, 2008), as well as test
automation in specific environments (Yuan & Xie, 2006; Xie & Memon, 2007; Bouquet et al., 2008; Masood et al.,
2009; Galler et al., 2010; Ko & Myers, 2010).

There are a number of proposals that approach the subject of reducing test cases (Heimdahl & George, 2004; Polo et
al., 2007). These use algorithms where it is vital to have the time needed for testing stage, which is difficult to estimate
sometimes. New processes and methodologies have emerged for designing testing and process control (Gutiérrez et al.,
2007; Dias & Horta, 2008; Naslavsky et al., 2008; Nguyen et al., 2010; Myers et al., 2011).

As a starting point of this process are defined Test Cases, and it is necessary to determine in which order they will be
executed. In this context it is essential to address the topic of prioritization of test cases, with mechanisms to decide

what should be executed first.

There is a set of proposals to prioritize test cases (Elbaum et al., 2000; Kim & Porter, 2002; Elbaum et al., 2004; Jeffrey
& Gupta, 2006; Fraser & Wotawa, 2007; Polo et al., 2007), these are related mainly to the analysis of source statements,
loops and other elements of the application code, so it is necessary to have reached the stage of implementation for

these methods. On the other hand, functional test cases are closely related with system requirements to be tested.

The proposal presented in this paper is framed precisely in black box testing and part of the definition of software
project requirements. The main objective is to propose a function to evaluate the priority of a test case with respect to
another, star-ting from the description of the requirements. The following sections detail the indicators defined in the

evaluation function, the procedure for determining priorities and two case studies where the function is applied.

Methods

A function is been defined to obtain a value associated with the priority of each test case. Seven indicators are
considered, I; for a sub-domain 1 < i < 7, divided into two groups. The first group includes a set of indicators related
to project requirements. Associated to the project requirements is the Test Case to be evaluated.

The indicators of the first group are: the risk of the requirement (1), requirement stability (I,), priority requirement

within the project (I3) and the relevance of the requirement for the client (I,). The second group includes a set of
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indicators that define the characteristics of the test case, they are: the significance of the test procedure (I5), the relevance

of the input values (I,) and the relevance of the scenarios that cover the test case (I5).

The evaluation function to obtain the priority of the test case value j is f — (0, 1). Its first term includes the indicators

of the first group and the other terms include indicators of the second group.

f ((Wi 0 (X))?zl )?:1 = ((Wk i (y)) ‘1)+ |§2 Vl\\l/lai(i))

Where,

1)

1 is a value between 0 and 1 corresponding to the weight of the indicators related to the associated requirement,
meaning the indicators of the first group.

)
fr((W ’Hk (y))k=1 , is the function through which the indicators related to the requirement Y associated with the

test case x are evaluated.

W for 2<i<4. signifies the weight associated with the indicators Is, I € I, respectively.

o.(x

: ( ) is the function to get the value of the indicator i for the test case X.

The indicators associated directly with the requirement are evaluated using f,, = (0, 1).

. 4 w6 (y)
fr ((Wk ’ ek (y))kzl) - kélh/:Tl(g) (2)

Where,

i for 1< <4 , is a value between 0 and 1 corresponding to the weight associated with the indicators I;, I,, Is € I,

respectively.

4 (y) is the function to get the value of the indicator i for the requirement y associated to the test case X.
In order to determine the priority of a test case this function has to be inserted in a method for obtaining each of the

values of the indicators, analyzing the information stored in the project.
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Results and Discusion

The validation of the function was implemented from two perspectives, the first in which a group of experts was
surveyed and a second where the function was applied to prioritize the test cases into two concrete projects, as case

studies.

For validation through expert judgment nine specialists were selected, due to their expertise in these areas of research.
Two rounds of surveys were applied with the intention of identify indicators and their significance in the process of

prioritizing test cases.

The first round of a survey consisted of selecting from 10 factors found in the literature, those which could have a major
significance on the priority of the test cases therefore, should be considered in the function for calculating priority. From
the results of this analysis, a group of indicators that had agreement among experts were selected. The experts refined
and added other indicators that were not in the original proposal. The second round permitted for the validation of the

result. Seven indicators were included in the proposed function as a result of the application of this method.

The application of the two case studies involved the project team who executed the procedure shown in Figure 1.
Involved in this process are the test analyst and the tester. This latter will obtain as a result the set of test cases, ordered
by priority. However to run these activities it was necessary to fulfill a prerequisites group in each of the pilot projects,

they are:

1. The designer of test cases prepared and delivered a list of test cases and identified equivalence classes for the
attributes of the entities of the system.

2. The project architect was responsible to guarantee that project requirements were properly prioritized. In the

case of two pilot projects fuzzy values were used. To indicators I, I,, I5 e I, the values assigned were "High",

"Medium" or "Low", which for priority calculation function represent 1, 0.5 y 0 respectively. On the other hand,

to indicators Is, I e I, numerical values were assigned.
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Figure 1. Activity diagram describing the priority assignment process

The two pilot projects have between 20 and 45 requirements. The first (P1) is a project that was in development. As a
result of the execution and enforcement of the priority assignment function four blocks of ordered test cases were

obtained.

The second project is a new version of an application that is currently delivered to the users. The new version consists
of 16 modules or subsystems. The study was performed for one of the modules of the previous version in order to
compare the results obtained by using the priority function and the prioritization process that was taken before, during

its development.
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Fifty-two test cases were obtained in the process of generating test cases. These test cases were sorted into five groups.
From detailed analysis of the test cases in the groups, significant differences were detected with the priorities set out by

the project team without using priority function. The results are shown in Figure 2.

Group § 19
=
12
Gronl) 3_—..

2 -
Group 1 '—5_.7
5 i) s
O Total test cases @ Coincident in the group

Figure 2. Location of test cases into priority groups as a result of applying the function f — (0, 1)
Based on these results a survey was applied to the team to determine whether or not the differences represented an

improvement in the prioritization, and how these differences were assessed.

Respondents agree that the test cases that were prioritized by the function, in its initial estimation had been relegated
because the following priority criteria were not taken into account: requirement stability, the relevance of the input
values and the relevance of the scenarios that cover the test case. Figure 3 shows the distribution of the 28 test cases

that are in a different group because originally they were not considered indicators or assigned a different weight.

Figure 3. Influence of the indicator in the change of priority of test cases

Editorial “Ediciones Futuro” 66
Universidad de las Ciencias Informaticas. La Habana, Cuba
rcci@uci.cu


http://rcci.uci.cu/
mailto:rcci@uci.cu

Revista Cubana de Ciencias Informaticas
Vol. 10, No. Especial Informatica 2016, 2016
ISSN: 2227-1899 | RNPS: 2301

http://rcci.uci.cu
Pag. 61-69
Conclusions

During the development of this research a function for calculating priority of functional test cases of software was
defined. With the purpose of reach this achievement a set of indicators that can be considered from the early stages of

the project have been identified.

The priority function is defined in such a way that allows for the addition of new indicators. To add a new indicator, a

new term should be included and the weights for each member of the function, adjusted.

The pilot test on two real projects has provided an initial approach to the prioritization of test cases, which can be

enhanced through their application in other projects.
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