Journal of The Korea Society of Computer and Information
Vol. 24 No. 7, pp. 19-29, July 2019

www.ksci.re.kr
https://doi.org/10.9708/jksci.2019.24.07.019

A Comparative Study between LS| and LDA in Constructing Traceability
between Functional and Non—-Functional Requirements

Sung-Hoon Byun®, Seok-Won Lee**

Abstract

Requirements traceability is regarded as one of the

important quality attributes in software

requirements engineering field. If requirements traceability is guaranteed then we can trace the

requirements’

life throughout all the phases, from the customers’ needs in the early stage of the

project to requirements specification, deployment, and maintenance phase. This includes not only

tracking the development artifacts that accompany the requirements, but also tracking backwards from

the development artifacts to the initial customer requirements associated with them. In this paper,

especially,

requirements.

we dealt with the traceability between functional

Among many Information Retrieval (IR) techniques,

requirements and non—functional

we decided to utilize Latent

Semantic Indexing (LSD and Latent Dirichlet Allocation (LDA) in our research. Ultimately, we

conducted an experiment on constructing traceability by using two techniques and analyzed the

experiment results. And then we provided a comparative study between two IR techniques in

constructing traceability between functional requirements and non—functional requirements.

» Keyword: Requirements Traceability, Requirements Engineering, Information Retrieval,

Indexing, Latent Dirichlet Allocation
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2. Information Search Method
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2.3 Research of Traceability using IR
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IV. Experiment about GPM
Requirement Specification

4.1 Experiment Environment and Method
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Table 1. Requirements Traceability Matrix
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Fig. 3. 897 X 97 Word—-Document Matrix
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4.2 Requirements Traceability Matrix

1 AoA= GPM 874K BAA 9] 75 SFAR) H] 7]
T QAR 1k A v ER 2| diste] AHataat gt
- A ofn] AT =] GPM LA Aol = 4443
g ARIt mE Aero] giA= o47] wiie] Hoigk A
Aoz sesto] Al 2etqich

otz <Table 1> & A 854K} 44 wjER 2~ & A%

Correctness I;gtce:l thk;illliltt; Interoperability | Maintainability | Performance RROekl)ljsbtlrl:;é/s Reusability Security Usability
1 1 1 2 1 2 2 1 1 3
2 1 1 2 1 2 2 1 1 3
3 1 1 2 1 2 2 1 1 3
4 1 1 2 1 2 2 1 1 3
5 1 1 2 1 2 2 1 1 3
6 2 1 1 1 3 3 1 3 1
7 3 1 1 1 1 2 1 3 1
8 3 1 1 1 1 3 1 3 2
9 3 1 1 1 2 2 1 1 3
10 3 1 1 1 1 1 1 3 1
11 3 1 1 1 1 3 1 1 1
12 1 1 2 1 2 1 1 1 3
13 2 1 2 1 3 2 1 2 3
14 2 1 2 1 3 2 1 2 3
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Table 2. Three Steps Level Similarity of LSI
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Table 3. Accuracy of LSI

ltem Value
Correctness 34%
Extensibility/Scalability 47%
Interoperability 66%
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Performance 26%
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Reusability 85%
Security 51%
Usability 27%
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Table 4. Three Steps Level Similarity of LDA

Correctness Eétce; :isiilliig Interoperability | Maintainability | Performance RRoekl;iL?:tirl:tei/s Reusability Security Usability
1 1 1 1 1 1 1 1 1 1
2 2 2 2 3 2 2 1 2 2
3 3 3 3 3 3 2 1 2 3
4 2 1 1 1 1 1 1 2 1
5 1 1 1 1 1 1 1 1 1
6 1 2 1 1 2 1 1 2 2
7 1 2 1 1 1 2 1 1 2
8 1 2 1 1 1 2 1 1 2
9 3 1 1 1 2 3 1 1 1
10 2 1 1 1 2 2 1 2 3
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$] <Table4>$} 2t} e §1 2 Hg o)A (mamtamabmty)O] FHAR =
S AYEZE Kol Fuk LSI 71W-& 84%, LDA 712 77%
ol olgelel 4.2 Mo @A A4 WEG 2L S o gam= 27 won
¥ LDA fAK=E Hlaal] Bkrh LSIF w7 & 97) 22t o] T 714 1715 QAN ANEA) B G4 B B SolAe
o W75 e AR AAE 2 s 3 A e s agala] vls) AdHos 94 Ee A8Es ug)
FARE WjEE 2 7ho] X8k HlES WM& = ofeff <Table o} 3 WA o] g T H7)% QAL BT A o2 A4e

5> o ®7|skGith LS vRRHAR 4] B B ol
(maintainability) % AAH8-4 (reusability)©] 3 BEHEE K
At} E3] AARAL 1SIF 1% 2fo]7) U= Ao e A
A5 Bt &% 2 A% (performance)S A9]dF T
L3k H7)|% @ FA}Ee] LSIHT o AT E B olF9)
A3 LSI 7193 vlszabAl 2 v7)s a7 ARe] fAE
% Az} 2214 uHEEV\Q]— Hlste] 483 dx|stia

H7lolE ofgE A% A3E no] Folu

o r]n

Table 5. Accuracy of LDA

ltem Value
Correctness 27%
Extensibility/Scalability 38%
Interoperability 50%
Maintainability 77%
Performance 43%
Reliability/Robustness 50%
Reusability 86%
Security 40%
Usability 19%

V. Discussion
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