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Proposing a Comprehensive Software Metrics for
Process Efficiency

Dr. Latika Kharb

Abstract— For an effective test measurement, a software tester requires a testing metrics that could measure the quality and productivity
of software development process along with increasing its reusability, correctness and maintainability. In order to ensure that we produce
better quality code; what we need is development of efficient testing measurement techniques that could assist in the creation of high
quality software within limited time and resources along with user satisfaction. Efficient test process measurement is essential for managing
and evaluating efficiency of final software product. In addition, there is increasing demand for enhancement of operational capabilities of a
software product so as to be able to get more and more output with a reduced investment plan. Effective usage of our proposed metrics
can serve as an important landmark for identifying efficiency and effectiveness of a software testing process and then on the basis of its
analysis, it would help us to identify the areas of improvement and guide us to devise subsequent plans. Keeping this demand in mind, in
this paper, we've proposed three metrics for software process quality testing; which could be used as one of the approaches for further
guidance in software process quality testing. The intention behind our proposed set of metrics is to inculcate a complete improvement in

overall software testing life cycle.

Index Terms— Efficiency, Effectiveness, Maintainability, Process, Productivity, Quality, Reusability, Test Measurement

1 INTRODUCTION

VER the recent years, the enhanced discipline of software

quality engineering has got the flavor of a scientific dis-

cipline with introduction of various aspects of testing
metrics. Delivering a high quality reliable product is the main
focus in any software development. The basic quality measure
is the defects in the product. Defects found in the later phases
of the product development are mainly because of faulty de-
sigh and code and poor reviewing capability [1]. Software
metrics serve valuable information to enable important deci-
sions over the entire software development lifecycle and also
helps in effective risk assessment and reduction of errors.
Software quality based testing metrics are developer-oriented
and developers could use them to estimate quality at a very
early stage in the software development process [2].

Over time, due to increased product functionalities, software
projects have become more and more complex and along with
increasing work completion pressures, the software projects are
required to be accomplished in lesser amount of time but with
fewer people. So, the increasing complexity included with time
and budget constraints, has declined the product quality. Sup-
pose if we are able to measure something, it can be analyzed it
in a better way as soon as we know more about it, and finally
fetch a way to improvise it.

Metric is the cornerstone in assessment and foundation for
any business improvement. It is a Measurement Based Tech-
nique which is applied to processes, products and services to
supply engineering and management information and working
on the information supplied to improve processes, products and
services, if required [3].

Metrics help gauging not only the progress and quality but
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also highlights future of a software testing effort. Metrics can
also be leveraged to evaluate past performance, present status
and foresee future trends. Effective and efficient metrics are not
only simple and objective but are also measureable, meaningful
and have easily accessible underlying data. A promising soft-
ware metrics suite is one that encompasses relevant, effective
and efficient and simpler metrics that covers different aspects of
software development; thereby enabling managers in making
judgments during the software life-cycle. This paper illustrates
the importance of metrics in the whole software testing process
and provides an insight in to some new proposed process met-
rics contributing towards effective risk assessment and reduc-
tion of errors through their relevancy, effectiveness and efficien-

cy.
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Fig. 1. Software Metrics.

The benetfits of having good metrics:

* Helps to predict the future scope for an organization

* Provides a basis for estimation for closure of the perfor-
mance gap.

* Identifies risk areas that require more testing.

* Quickly identifies and helps to resolve potential problems
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and identifies areas of improvement.

* Test metrics provide an objective measure of the effective-
ness and efficiency of testing.

2 VARIOUS DIMENSIONS OF TEST METRICS

The core of software test engineering is to examine the rela-
tionships among various in-process metrics, project character-
istics and product quality. Further, based on the findings, it
aims to instill improvements in both the testing process and
product quality. Developers could save both time and money
and get a better product if they make the right decision [4].
Software testing metrics are a subset of overall software met-
rics umbrella that focus primarily on the quality facets of pro-
cess and the product. Software testing metrics can be further
classified into Process Quality Metrics and Product Quality
Metrics. In this research paper, our stress will be on Process
Quality Metrics only. In this paper, we discuss three metrics
falling under Process quality metrics and for each metric;
we've discussed its purpose with the method of interpretation.

3 PROPOSED METRICS FOR PROCESS EFFICIENCY

Organizations today are striving to deliver more and more
with less. Achieving this objective is highly dependent upon,
how efficient the various processes running in these organiza-
tions are.

Software development activities require more time for best
software quality [5]. Software developers are the one who deal
with practical implementation of data and so they have to
check each and every metric very minutely as even 1% error
rate could be critical if it belongs to real life software devel-
opment viz. aeronautical systems [6]. Until now, the under-
standing of measuring software quality is not yet sophisticat-
ed enough and is still far away from being standardized and
in order to assess the software quality, an appropriate set of
software metrics needs to be identified that could express
these quality attributes. Our proposed process efficiency met-
rics depict the ability of a process to produce desired outcome
with optimum utilization of resources. As software testing is
the key process behind a high-quality deliverable / end prod-
uct; it has become the prime focus for efficiency improvement
efforts. And for this, metrics serve as a useful guide to ensure
that all the improvement efforts are applied in the right direc-
tion and enables one to measure various efficiency aspects of
software testing process.

In this section, a set of three process quality metrics have
been proposed that could help the developers and/or re-
searchers to measure a process from various dimensions and
the main focus is to make improvement while development of
a quality outcome within least time and cost and that is possi-
ble only if the process itself is effective as well as efficient in
working. As a single metric could only measure one aspect of
software test quality; therefore, it must not be applied or used
in isolation. So, we recommended metrics to measure test pro-
cess that may help to achieve the organizational goal of quali-

ty.

3.1. Test Progress over Time Metrics (TPOTM)

The main purpose behind our proposed Test Progress over
Time Metrics is to track the progress of testing. The proposed
metric depicts planned testing progress over time in terms of
number of test cases completed successfully compared with
the number of test cases attempted.

TPOTM = TTCA-TTCC * 100 (1)
TICA
where

TPOTM is the Test Progress over Time Metrics
TTCA is the total test cases attempted
TTCC is the total test cases completed

The objective of this metric is to track and compare testing
progress with the scheduled plan, hence enabling teams to
take early actions upon any indications that the testing activity
is lacking behind. Testing activity generally gets impacted the
most under pressurizing schedules. So, with a formal testing
progress metric deployed, it is better for the team to solve the
problem.

3.2. Test Execution Productivity Metrics (TEPM)

In order to measure test team’s efficiency is to check the
productivity at which the team carries out test execution. In
our metrics: Test Execution Productivity Metrics, the test exe-
cution productivity may be defined as the average no. of test
cases executed by the team per unit of time (where the unit
may be hour/ day/ week; but is generally taken as an hour or
a day). The objective of this metric is to help identify the prob-
lematic areas that have negative impact on team’s productivity
and thus guide the tester to take remedial actions, where ever
feasible.
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3.3. Defect Response Time Metrics (DRTM)

One of the key activities carried out by test teams is verifi-
cation of defects, which turns back to them after getting fixed
by development team. This activity generally needs close at-
tention by test teams especially for defects having higher pri-
orities. As an indicator of test team’s operational efficiency, the
proposed Defect Response Time Metrics depicts the average
time taken by the team for verification of these defects. The
proposed metric depicts the average verification/ turnaround
time taken by the team to verify defects of various levels of
priorities.
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DETM=DRT+TAT 3
Where

DETM is the Defect Response Time Metrics
DRT is the Defect Removal Time.
TAT is the Turnaround Time taken.

4 EFFECTIVENESS OF PROPOSED METRICS

Educating project managers, test managers, and development
managers as to what we are measuring, as well as what those
numbers mean is very important. This should be done for two
reasons. The first is to ensure that managers support and un-
derstand the value of the metrics. It is vital that they are inter-
ested in these metrics as much as we are in providing them.
The second reason is to educate them on what they can do to
affect each metric positively. This last reason is the most im-
portant, yet is also the most difficult to explain. Defects them-
selves pose an interesting problem when it comes to classifica-
tion.
Software metrics can provide useful information to project
managers and software developers by providing means of
measuring the complexity of a software product [7]. Research-
ers have put much effort into learning how to use metrics for
software process improvement and there have been many dis-
cussions in current years about the role of software metrics in
helping software organizations to improve productivity and
software quality. The essential step is establishing test metrics
is to identify the key software testing processes that can be
objectively measured [8].
Test metrics are key “facts” that project managers can use [9]:
e To understand their current position
e To prioritize their activities to reduce the risk of schedule
over-runs on software releases.
An effective measurement activity should be able to evaluate
the current process and provide guidelines to the manager for
future improvement. The metrics we proposed in our paper
could provide information that is helpful for improvising the
current test process. We expect by gathering real data and ana-
lyzing it, some useful results can be produced by using these
metrics [10].

5 CONCLUSION

Metrics is a measurement based technique which is applied to
processes, products and services to improve processes, products
and services, if required. It indicates level of customer satisfac-
tion, whenever required and act as monitor when the process is
going out-of-control. We can use testing to determine whether a
program component meets its requirements. To accomplish its
primary goal (finding errors) or any of its secondary purposes
(meeting requirements), software testing must be applied in a
systematic fashion. Testing involves operation of a system or
application under controlled conditions and evaluating the re-
sults. By using our proposed process testing metrics in a con-
sistent manner, software developers will see improvement in
the software process development. However, no single metric
works during all of the development phases; therefore, using
several metrics for one system helps to have a handy solution

that can be used during different aspects of the software process
lifecycle. The metrics covered in this paper are the following:
test progress over time metrics (TPOTM), test execution productivity
metrics (TEPM), and defect response time metrics (DRTM). This
paper presents a study and methods of implementation of dif-
ferent software process testing metrics. When used properly,
i.e, when a company uses the best software testing metric dur-
ing each development phase, the quality of the software will
dramatically increase. Therefore, we highly recommend using
our proposed software process testing metrics for the software
quality assessment, process efficiency and effectiveness.
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