International Journal on Vol.10 (2020) No. 4
H ISSN: 2088-5334

Advanced Science >5N: 2088-533

Engineering

Information Technology

Evaluation of Software Requirement Specification Based on IEEE 83(
Quality Properties

E. Stepheh’, E. Mit*?

®Faculty of Computer Science and Information Technology,Universiti Malaysia Sarawak (UNIMAS),94300, Sarawak, Malaysia.
E-mail: ellystephen@yahoo.com; 2edwin@unimas.my

Abstract— Software requirement specification (SRS) documented an essential requirement of software and its external interface.
Many studies found the quality of SRS, but lack of the informality organizing of document and representation of functional
requirement. This paper aims to evaluate the quality properties of the software requirement specification (SRS). There are four
quality properties to be assessed, which are completeness, correctness, preciseness, and consistency. Completeness quality is used to
evaluate the structure of the SRS document; meanwhile, the other three qualities used to evaluate the functional requirement. The
measurement for each quality properties has been proposed in the previous study. The evaluation process involves a few stages. In
short, the prototype would extract text through the provided document, do a calculation, and came out with theresult in the form of a
similarity percentage. The prototype designsin such waysit minimizesthe user interference. Those resulted in reducing human error.
Corpus contains libraries of term and topic ar e expected to increase the reliability of detection. The cor pus includes topics extracted
from |EEE 830 standard, vague word, terms represent Create, Read, Update, and Delete (CRUD) operation, and terms denote
possible datatype. The extracted functional requirement would be refined based on the Requirement Boilerplate (RB) template. RB
adopted in the study to ensure the consistency of functional refinement requirements. The percentage of similarity is determined
based on comparison with |EEE 830 standard. The rate of the result of each quality properties reflects the quality of the software
requirement specification.

Keywords— quality properties; quantitative approach; requirement engineering; softwarerequirement specification.

Boilerplate has been introduced in the SRS to overcome the
I. INTRODUCTION complexity. Requirement Boilerplate provides the

Software Requirement Specification (SRS) document has unlfor_mlty for _the functional requirement. By _the
become crucial for development. It acts as a guideline andRequirement Boilerplate, the capturing or understanding of

medium of agreement between the client and the developerthe_ function_al requir_ement could increase. The _Re_qui_rement
It also used to validate the requirement with the stakeholderBOIIerpIate is also mtroqluced due_ to the ambiguity in the

[1]. Due to heterogeneous software domains, this studynatural Iang_uag_e [5]._Th|s paper discusses the output of the
focuses on the general properties that must be fulfilled by SYSEM. which is built to cater to the heterogeneous SRS

the domain. The general properties would reflect the quality _(lj_ct)]maln: FIOl(er types IOf quality properties were measured.d
of the SRS document itself. It is important to consider that | "€S€ Include completeness, consistency, correctness, an

software developer meet the quality properties as thepreciseness [6]. The assessment target is used to measure the

document tend to be shared among different level of thestruqtural component gf tkt\e SRhS and its functlonalld
organization [2]. Two criteria need to be considered in requirements. As stated above, the measurement wou

writing the SRS [3]. First, the SRS must be readable. In brief,focus_ on four quality properties. These_ include completeness,
the structure of the document must be organized, which leacfONSistency, correctness, and preciseness, Completene.ss
the reviewer to view the context at ease. Second, the SRguahty properties was targeted on the structural of the SRS;

must list a processable requirement with a degree of qualitymeanwhlle, the other three proposed quality properties focus

for each functional requirement are stated clearly. The SRSON the functional requirement. The framework of the

should be correct, complete, consistent, unambiguous,ProPosed measurementis shown in the study before [6].
verifiable, modifiable, and traceable [4]. A Sructural

Nowadays, requirement engineering (RE) value
increasingly important due to the complexity of capturing th
the requirement proposed by the client. Requirement

The completeness quality properties are used to measure
e percentage of similarity between the standard structure
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stated in IEEE 830 with the provided SRS document [7]. Il. MATERIALS AND METHOD
Synonym topic library for the similarity between the The prototype is expected to come out with the

standard topic in the IEEE 830 table of content are build. o,5nvitative measurement of the quality properties. As stated
The translation matrix is used to solve the structural issue N, seaction I, the evaluation of the SRS would be based on
SRS document [2]. the general quality properties. The subcategorization of
B. Functional Requirement general quality properties between the functional

requirement and structure is shown in Fig. 1. Further

1) Consistency: The consistency quality properties were discussion on each quality properties assessment is in the
measured against any of the non-similarity of each definedfollowing sub-section.

functional requirement to assist by the presence of

stakeholders. Uniformity of the functional requirement —

sentence structure can achieve consistency quality [8], [9]. l

The requirement Boilerplate (RB) template is adopted as an | 1

effective way to minimize ambiguity due to the use of | Functional

natural language [5]Aside from that, RB also provides -

uniformity as well as consistency in deriving the functional l I 7 i T 1
requirement. Each of the functional requirements must be | e o R | |
unique from one another. RB can be divided into two | = - e [ e o

sections, which are stakeholder and capability segment. | | | | | |
Syntactic similarity measurement can be used to measure i

extracted text. Human interference would be needed if the
percentage of the measured similarity exceeds a certair
expectation [10]. Fig. 1 Quality properties assessment

Measurement

2) Correctness. The correctness quality properties is A, Prototype Background
measured against the presence of the validation process for

: i . Web-based programming has been used to build the
each of the functionEvaluation of the correctness quality

. oY prototype. There would be two-level of the user, which are
can be performed on the requirement phase [11]. This ide he developer and admin. The knowledge-based would be

algo supported by a f.eW cher researchers [12], [13]. A Te'St'updated regularly by the admin. Currently, the knowledge-
dr||\_/§n apg)rofach,_whlfh IS a use calse, has bgen chosen Based is localized. The developer would play an important
validate the functional requirement [14]est engineer uses role in controlling all of the activities aside from maintaining
their knowledge and experience to create a test case [15ho nowledge-based. The developer would need to come
TQe e_ffectlvene?s ﬁf it has beeg proven in mjmy créses. Theut with a complete SRS document for the assessment. The
efiectiveness Odt e gelnerate tiSt case depends I(I)n t3ssessment itself would involve the structure and functional
correctness and completeness [13jest cases usually o4 irements of SRS. The SRS to be assessed must be in the
prepared during thg requirement phase_. By develqpmg a ®Stym of .docx format as the prototype design would only
case for the requirements, the checking or testing of theaccept those formats. The prototype would automatically do

requirements is part of the IEEE 830 best practice or the measurement. The updated knowledge-based would be
management [16]. The requirement analyst should be able t nput during the pattern-matching process.

come out with the test case based on the defined functiona
requirement in the first place. If the requirement analyst is B. Prototype Assessment
unable to formulate the test case, then perhaps the functional The assessment would be divided into two namely the

requirement is ambiguous or lack of necessary information giyctural and the functional requirement. The assessment
needed to develop testing components or test case [17]. would be based on the quality properties to be measured.

3) Preciseness: The preciseness quality properties are 1) gryctural: First, the developer must create their own
described to measure the presence of the vague word anggjvidual login account. It is to ensure the security of each
term represent possible datatype for each functional gygiuated SRS document as each of the developers may
requirement. If the requirements do not reflect the needs ofolve in a different type of project. Each project would
wishe_s of .the clignt pre.cisely or if the requirements are payve its own SRS document. By using the prototype, the
described in an imprecise way; thus, allow for several yeyeloper can assess the quality of the document structure.
interpretations on the system, then, the result is often aas mentioned before, the assessed SRS document must be in
system that does not meet the expectations of the client Okhe qocx formatThe prototype would extract the text out
the users [18]. The presence of the vague word would causgsrm the provided document. Then the text would be
several different interpretations [19]-[22]. A list of the (jeansed. The cleanse text would undergo the pattern-
vague word is used to detect the presence of the ambiguou?natching process. The cleanse text would be matched
word in the form of assessed functional requirements [19]. against the topic in IEEE 830 standard. Twenty-three topics
The library contains a numerous number of possible vaguein standard IEEE 830 table of content would become a
word and datatype are built in order to increase the constant used to validate each of the provided SRS. The
reliability of detection. The presence of the datatype regyit of the similarity is presented in the form of Table and
increased the readability of the functional requirement, Graph. The reliability of the result increased by the
which eventually lead to the traceability of it. implementation of the corpus contain a synonym topie
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measurement of overall quality properties for completenessprototype is designed in such a way it would not be allowed
would be done automatically by the prototype itself. To multiple same functional requirements to be input within the
increase the percentage of completeness, the developer masame project. The developer needs to confirm each of the
need to replace or update the current SRS document, afunctional requirements before they proceed with the
suggested by the detection result produce by the prototypemeasurement. The unconfirmed functional requirement
The measurement is based on the similarity topic found inallows the developer to foresee any following possible
the SRS document. It is recommended that the developer uséunctions than the proposed system may have. To overcome
the topic retrieved from the standard IEEE 830 table of this issue, the developer needs to define stakeholder
content due to readability. involvement before adding any functional requirement. This
allows the prototype to run the similarity index to ensure the
defined stakeholder well presents each of the functional
requirements. Aside from that, it also promotes the degree of
uniformity of the use of stakeholders.

The use of natural language to define the functional
requirement may cause ambiguity. The functional
requirement should not contain any vague detail.

2) Functional Requirement: The developer needs to have
a separate document which only contains functional
requirements. Those documents must be in .docx format.
The prototype would extract the functional requirement from
the provided document. The extracted functional
requirement would undergo a cleansing process which

involves the singularization process. Then the cleanseR . . .
X ; ' . equirement Boilerplate has been adopted as it helps to
functional requirement would be refined into RB template. . :

} i rovide a semiformal structural template [9]. The developer
~ Each of the functional requirements would be assessediends to use informal language to write up the functional
individually. The assessment would include the possible requirement; it is prone to the ambiguous and inconsistent.
presence of the test case, vague word, term representhjs is due to the natural language is a free text, and no rule
possible datatype, stakeholder, and similarity check of applied. Corpus contains a list of vague words also adapted
functional requirement. The assessment itself is presented bynig the prototype to lower the ambiguity percentage for
the properties of the qualities that are assessed. Before thgach functional requirement. Aside from that, the corpus
functional requirement can be inputted, the stakeholderincludes a list of term represent the possible datatype also

element must be deﬁned first. SO, the identification of the adapted which heip in restricting the word used in describing
stakeholder element in each sentence can be made. This cafe functional requirement.

reduce the ambiguity of the functional requirement [9].

Each of the functional requirement may have more than I1l. RESULTS ANDDISCUSSION
one possible test case. The test case is one way to validate
the functional requirement. If the test case development is
parallel with the requirement development, the possible
number of errors can be detected easily [17]. The test case i
more challenge for the user compare to the user story.
However, the test case provides more organize information.
The example of technicality level of the user story and test
case can be seen in Table 1 below:

SRS from accounting domain had been selected as a case
study. The SRS in .docx format was inserted as input. The
prototype was scanned, extracted, and stored in the database.
Extracted text was undergone cleansing process to increase
the reliability of pattern-matching process. The prototype
was run through the pattern-matching to gather the possible
similar topic on the document. Number of similar topics
compared against IEEE 830 table of content was calculated.
TABLE | The developer can view the possible synonym topic. This
USERSTORY Vs, TESTCASE allow the developer to have the possibility to amend the SRS

User | As a user, | can click on the viewed picture so that | t0 comply with the standard. The prototype was used to
Story | can view picture info. generate the graph to show the number of data on the
« The user views the picture. number of topics complied with the standard, the number
Tet | The user clicks on the picture. synonym topic, and the possible number of topics after
Case | * The system searches the database based op the amendment. Based on the case study provided, the snapshot
pictureid. _ o _ result of identified topic is shown in Fig. 2 below. The list
« The system views the picture info in model-dialdg.  tgpjc jdentified similar to the IEEE 830 table of content is on

the left of the snapshot table, while the list identified

That information may contribute toward the quality of ossible synonym topic is on the right side of the snapshot
traceability as it also can be used for the next phase after thgyp|e.

requirement phase. As each of the projects may have a
different domain, the developer needs to have the deeg

IEEE Topic Specification

knowledge to understand each functional requirement of the === = =
system that need to be developed. It is also a challenge s reld
toward the developer as each of the functional requirement ** =
must have its flow. — p—
The prototype allows the developer to create more than ewsoscme specl
one test case as it may create differences in the possible ——
graphical user interface design. The prototype would run a osatuse
similarity index for each of the test cases to ensure the —
integrity of it. The similarity index includes the possible a
design and the involvement of the stakeholder. The Fig. 2 List of identified topics
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The identification of the IEEE topic is straight forward. amendment percentage of the completeness properties are
For the list of synonym topic, the system would suggest a26%.
possible similar meaning with the IEEE topic. The snapshot Meanwhile, assessment of the functional requirement
list of recommended related issues to the IEEE topic shownstarted with the functional requirement document, which

in Fig. 3. extracted manually from the assessed SRS. Those
documents must be in “.docx” format. The document then
Smonm Topie inputted into the prototype. The prototype extracted the

— = —— o functional requirement, and the cleansing process was done.
cope The final product would be a functional requirement that is
= ot refined into RB template. Before the text cleansing process
r— e started, the developer is required to define the possible

Spechk hegiremens stakeholder of the system. Proper define stakeholder ensures
— T — there is no conflict in defining its role. The developer should
Osabase LogolOntabase Requrements use a semi-formal template, as discussed in Section II, if

Design Design Constraints

needed to insert the functional requirement manually into the
prototype. This is due to the system are designed to achieve

Fig. 3 List of synonym topic with IEEE 830 Table of content similarity an accurate result based on the Requirement Boilerplate

template.

The list of similarities shows two possibilities. If the SRS~ The initial inserted functional requirement is in the
topic detects as part of the topic in the IEEE 830 table of unconfirmed phase. The unconfirmed functional requirement
content and if the user topic detected as a synonym topic andvould not affect the measurement. Once confirmed, the
the similar topic in the IEEE 830 table of content already confirmed functional requirement was undergone by
exist, then it would be treated as an additional topic. Else theautomated measurement. Each of the functional
system suggests the possible similarity to the IEEE 830 tablerequirements should have at least one test case. The
of content. prototype allows the developer to have created a test case

It is shown in Figure 2 that the topic of the “Introduction” more than once for each functional requirement. This allows
is already detected. As in Figure 3, the topic of “Addition,” the developer to choose which suitable test case that can be
it is similar to Introduction in the IEEE table of content, then implemented. The summarization of the quality properties of
are treaded as an additional topic. The list in Figure 3 showsthe functional requirement for the case study shown in
that there is the possibility of more than one topic define by Figure 5 below.
the assessed SRS are under a similar topic. This may help
the developer to consider either grouping it under the Total Fynction
suggested topic, as in Figure 3 or ignore it. If the proposed T
topic has not detected in Figure 2 under column IEEE topic, o) Dot :\ Total Test Case
then it is advisable to amend it as suggested in the similar i nk/\/
column in Fig. 3. n%\\’

<)
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Tost 13 >
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150 Topic

Fig. 4 Graph number of topics
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Total Valid Test Case

Total Stakeholder Total Non-Similar Role

Fig. 5 Graph summarize quality properties for functional requirement

The graph in Fig. 4 above shows the number of topics For instance, based on the case study, the total number of
detected in the case study. The first column shows the123 fu_nctional requiremen_ts inputted into the system. As
number of topics detected based on the IEEE 830 table oftated in the previous section, the prototype only allows the
content. The second column shows the number of Synonymstakeholder to be inputted before the functional requirement

topic detected. The third column indicates the number of theCl€ansing process started. Four numbers of stakeholders
topic after the amendment. If the developer amends theWere inserted. A list of the stakeholder comprises a system,

detected synonym topic based on suggested in columnUSer. company, and debtor. The measurement of consistency
similarity in Fig. 3, the possible maximum number would properties focused on the total stakeholder and total non-

increase. Based on the case study, the number of [eggSimilar role. This is due to only 111 number of functional

topics detected is 6, the number of synonym topics detected€duirements identified has the stakeholder similar as stated
is 11. and the pc;ssible number of the topic after an for the case study. As for the similarity, there is none of the

amendment is 13. The measurement of the SRS structure i&inctional requirements had a similar role.
based on the number of the topic from the IEEE 830 table of
content detected. Based on the case study without any
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2 . _ This apply to account names, institution names, customer na -
A comment is a free text field for the user to write abstract comments. B Detection Center-.. — O X

This apply to email address and postal addresses. @ localhost:8080/Elly/Elly2/admin/projec...
This apply to any number that represent a currency The minimum length for variou number based field are specifi Possible design §

A comment is a free text field for the user to write abstract col Detected : number

Copy and paste functionality is described here Possible Datatype : Numeric

This apply to any number that represent a currency

Fig. 6 Sample snapshot identified stakeholder Copy and paste functionality is described here

This allow the user to import data from other software

Figure 6 above shows a sample snapshot of how the
stakeholder identified each functional requirement. From the
sample shown in Figure 6, only the first sample of the

functional requirement where the stakeholder had been The _ove_raII percentage for each gual_ity properties is
highlighted. As for the other, there is no stakeholder shown in Fig. 10. Based on the graph in Fig. 10, the overall

identified based on the inputted stakeholder. The percentage of the quality completeness properties is 26.1%,
_ > . 0 ;

measurement of correctness properties focused on the tot&he qual'ty correctness properties are 43'84)’ the _quahty
valid test case. Out of 153 number of functional consistency properties 72.5%, and the quality preciseness
requirements, only 135 number of test cases inserted. As th@roperties is 37'3%_' The ov_erall percentage measurement for
system run test on each of the inserted test case, only 6-;,he structural requirement is 26%. Meanwhile, the overall

. .y ! H . . 0
number of the test case are valid. The validity of the test casdneasurement for the functional requirement is 51%. To
is based on the presence of the actor in the actor segmerﬁondUde the overall measurement of the quality properties
and the similarity of the identified actor with the normal ©Of the case study, itis 45%.
flow in the normal flow segment. The sample of valid test
cases shown in Figure 7 below. The test case is considere
valid if the actor present and the normal flow is identified
with the presence of the similarity with the actor.

Fig. 9 Sample snapshot identified datatype

Completeness
100%

Test Case Action
UseCase:  Itwould be convenient for the user if the system provided spell checking functionality. l|=]a]
Actor user
Lo Preciseness Correctness
Normal Flow: 1. Misspelled words must be brought to the users attention and an alternative for that word must be provided.

2.4 provided by ths must be located in dictionary.
3. The application should have a custom user dictionary.
4, This dictionary should be in a format which can be edited by external tools.

Alternative Flow

Postcondition

END:  Itwould be convenient for the user if the system provided spell checking functionality.

Fig. 7 Sample valid test case

Consistency

. . . Fig. 10 Graph of I tage f h qualit ti
Meanwhile, for the measurement of preciseness properties, 9 raph ot overall percentage for each quallty properies

it is based on total vague word and total datatype found in
the functional requirement. Given that 62 number of
functional requirements have a vague word. Moreover, only

52 number of functional requirements have a possible - - : o X
datatype. The sample of the fﬂnctional requirementFc):ontainsqu"jIIItIes c_:ontnbute; up to 25%, and with four qualities, '.t
) resulted in a maximum of 100%. The measurement is

zzgﬂg :'Ivvg:gsvfohl%vggér'zgég t?]eelovrvégggn'gsesmgﬁﬁgoftr?éttigﬁ a1&ﬁvided into two categories, which were the structural and
9 P unctional requirements. The result from the case study

requirement. would be discussed further below in Table 2.

The case study in the previous section yields up the
overall result of 45% when measured using the prototype.
Four quality properties are being assessed. Each of the

. TABLE I
This apply to any number that represent a currency CASE STUDY RESULT
Copy and paste functionality is described here Quality Properties Expected | Actual
Structural Completeness 25% 6.5%
This allow the user to import data from other software Correciness 25% 11%
Functional Consist 5504 18.250
Fig. 8 Sample snapshot identified vague word Requirement onsistency 0 -£970
Preciseness 25% 9.25%
The identified word in Figure 9 is highlighted and Overall Quality 45%

clickable shown the term represent the possible datatype.
The possible datatype design would be suggested once the rqr the structural, 26.1% resulted in the completeness
identified word clicked. properties. This is due to only 6 number of topics out of 23
were detected similar to the IEEE 830 table of content. 11
number of detected topics had possible similarity toward the
IEEE table of content. The result may increase up to 56.5%
if the developer is willing to amend the SRS document.

1400



Method to calculate the topic similarity with IEEE 830 topic Aside from that, the rules for each of the quality
is adopted in study [2]. However, this prototype automates properties have been well defined to fit the quality to be
the pattern-matching process which limit the human error.  assessed. However, the amendment of the correctness rules
Meanwhile, for the functional requirement, three quality has been done due to restrictions of client involvement. The
properties contribute toward it. 43.8% resulted in correctnesswork concluded where the prototype had been developed to
properties. This resulted from the missing stakeholder for prove the concept or the rules define for each of the quality
each defined functional requirement. It is also would reflect properties. Prototype built is designed where it can be used
on the defined test case. Weiger and Beatty [17] highlight onin a different domain. The quality properties to be assessed

the capability of the developer to come out with possible testare general and not specific toward certain domains.

case for each functional requirement. Those resulted in the
development of prototype component which validate the

present of test case for each functional requirement. The The authors would like to thank Universiti

validity of the test case depends on the presence of th
stakeholder in the actor segment and the normal flow ¢
segment.

The quality properties of consistency resulted in 72.5%.
The percentage is quite high due to no similar functional
requirement detected. 42 number of functional requirements
have no stakeholder as defined previously before thell]
functional requirement can be added to the prototype. The
identification of the stakeholder is important as the prototype
is meant to adopt the Requirement Boilerplate template [3], [2]
[5], [8].

Lastly, for the result of the quality properties of 3
preciseness, it is 37.3%. The low percentage has resulteé
from the detection of the possible vague word in the [4]
functional requirement. As the SRS is generated in natural
language, the ambiguity is an issue. The adoption of the[5]
semi-formal template as such as Requirement Boilerplate
can help reduce the possibility of vague word presence [3],
[18]. Aside from that, the detection of a possible datatype is
also low, which also resulted in a low percentage of g
preciseness in the case study. Method to identify the vague
word also adopted due to it is part of ambiguity [19], [20].
Requirement Boilerplate template stress on the restriction of
term usage in sentences. Pohl and Rupp [18], highlight ong
the information must be precise to serve as input in next
development phase. Those promote the identification of term
representing possible datatype. g

The case study is an SRS document that is available or{
the website. If the real case scenario provided, the prototype
is expected to evaluate the maturity of the SRS before
proceed to the next phase. The prototype reflects thel10]
importance of standard usage of the IEEE 830 table of
content structure and implementation of Requirement
Boilerplate. The prototype is intended to measure the generallll
quality properties that exist in the SRS so different SRS
domains can be evaluated using it.

[12]
IV. CONCLUSION

In this research, the usage of the web-based system tgi3]
define the library for each quality properties was a
significant challenge. Each of the libraries needs to be
updated periodically to increase the reliability of the
prototype. The separate table for each library needs to be
built in the database. The pattern-matching between thel15]
library and the inputted functional requirement, as well as
the SRS document, need to separate so that the redundangyg;
would not occur. The update function in the prototype gives
flexibility toward the developer for amendment.

(14]

(17]
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