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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

2.1 Latent Semantic Indexing

7 oJu] Mol (Latent Semantic Indexing)2 27| <n] £-41
(Latent Semantic Analysis)o]2}al® E& 3k}, LSIS WE 37t
Zleko 2 &, RE B4 Fgel :3 2~ (Corpus)We
o] Abgofl A&l T2 (Latent Structure) 7} Qvkal 7144
s R -t [20]. R A Tof ARg-e] ZAH
T% (Latent Structure)’} 23} olf-E w59 thelA
(Polysemy)¥} “5-21/d (Synonymy) o]t} thelde lie o} 7]
aftte] dolzt ‘Azl oF S5t o [d vhE ofe 7HA]
g A E EAolth T4 car 9F automobile o] TR
7ol dojge] FUg ouE 7= EAo|t. o]d 542
AR AN A oJe]e o2 ZL3Ir) [ SIS o]g]dt FAES SEE
14} &= el tH[20, 21]. AAAQ] FRE dekeithE A2,
2o 50 wigtolgta HAEE Fo] AUAE (Context) S Toksh

]
LA

e AR 2o o sty LS "olse 3
(Co—occurrence) #HAIE o443t} 37| IAIH oA A ===
8= gl o] 7= BAE vt o & S0 ‘23

A7F A obeRs B &2 Eo|an ‘i3t St Aan
itbehs 282 59 Eolt mebd st dvks 37] dAt

A, Btarsl k= 7] WAI7F {loh

Fig. 1. Singular Value Decomposition of t X d metrix

LSl thizk 5] £49] shel
Decomposition)& ©]&-3tc}, Eolgk l"&:ffﬁﬂ Ty
7he] dole} d 7He] #A7F gletar & x d MEAE e
H k& B3t xk ok k xk 28t Xd/‘ﬂ 7] wiEE] 20
woRE Fash= HAoletal & ¢ Qlth o] 13 oR xS
9] (Fig. D3 2t} 11ds] & ﬁH LSIE AA EAlSRE t ¢+ d 9
£k 2K ¥E g1k 2ate] JHfslste sidolth
k #k& Sk ﬁ% HT 03Ptk AA H2E dlold
T F0] 2k glolHA] SAldl 84 2 tHYE
22k ghs Aok gt Ak ghe B2
21 LSI wofellA] 588 E& tido|tH 20, 22]. Bradford®]
Aol 2J3hH 200 ollA] 500 Akele] k Fhe] 71 o)A erh23].
Yee Whye Teh®] d70ll4] o] kgts AFs 02 Fola+= Whjos
Hierarchical Dirichlet processes (HDP)E #|ots}3ith[24].

Eolgha) (Singular Value
Azl=t

7105 A HEA (Corrlation Analysis)
fi Ak FAEE
= 74]1— (Correlat1on
Coefﬁcient)i’ﬁ FA191 Tr/\P:7} Adubyg o 7 AlgHr},

[ &80 55 (Stop Words List)S AH&gt), &80
%iolﬂ in, between, of, am, are 9} & @oJHH UF &
& W%7} E7]e] A WellA] 7E17F glo] wol J3tellAl A
9¥]= dojge ol

2.2 Latent Dirichlet Allocation

24 delZw &9 (Latent Dirichlet Allocation)S =¥
295 (Topic Modeling)e]2halte Bt} zplojxjg] Lok
A LDA= ARl FFolzl sawj o) djste] s Y] 7F &
A7F ol| EFS THA JEAE FHIe SEH RY
(Probabilistic ModeD©]tH25]. LDA 2003l D. Blei, M.
Jordanell 9J3 A71% At

LDAS A% & =RY (Generative Probabilistic
Model)O] 71% sk AEA GE EddAE EA7F M F
A= o digt &5 £XE ¥a 7 BN UL 5 9]
= qoﬁ 4 SE BEE thY, o] &E os) WE ZEA|
2= (Random Process)& °|-83l @& sy 43| i
A5 A d = qdoka 7P gt olejgh 7HA st 2
27} 9o o] 8F EXES FA3l] TAEY EYES F
= "ol LDACJt. LDACA 9] B2 B3-S FA5h= dol
59 g% 2xga & 4

TS LDAS vzt 29 (Unsupervised Model)©]7| % e},
H7ks mdo]gt of = 4] Y] TojEo] FoRs wf, 1 "ol
o] &3 Bdo] ofil 70| QA RE& Aol nitE 25
(Unsupervised Classification)& s A< 9w|git},

LDAS] AR ZIA Folol|A F& wke o] f-= LDAO A=
o] M5 EFE 3 (Mixture of Topics)® 7}—r“5}5}
= A wFolt). dE Eof “aktd) gH-o o5 wids) 44,
oA} F3le] o ofofA|ut. gk TAZE I, o A
= AR OE Byl ‘oRehs EYo] weEt) s &
Ho e AA'ehs EYE 238 9las & & Arh 99
Aoz By Ha 755 wizithd o= 60%, A 40%=
i 4= & Flojth o]} o] LDAS BE FAEC] O st

i rulm
(]

[}

o] Egjo] 33hs= Zlo] ofz, of] 7pX| o] EXEo] 74 A
& 7HAHA EdE ] gtk 7Pgsks Aol 7 & 54l
LDAS =24 wdlw wddshd ofefl (Fig. 2) o Zrh

Fig. 2. Schematic model of LDA



22 Journal of The Korea Society of Computer and Information

Il
18

F

S 7ML e AHAEAE A H EY
7]’?‘]7}‘%J9§——%@Q"F°E} A F4E o o]&
55 oA, TAES Rk bl 719
Bel«l LDAS 7| #sh= d=tol maw, vl ¥
HE- 32 (Variational Inference)¥} 712
= o] ATH25]. Mei ATolME =EH
EHo] ’?‘/\% 4 u]ap=A] Abgo] 120}7] HEF s o=
¥ ¥ (labeling) S 3T A5 8 ACH26].

rum

— ol
Y2

£

A
9.
=3
=8
w
é
=8
oQ
@,

2.3 Research of Traceability using IR
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IV. Experiment about GPM
Requirement Specification
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Table 1. Requirements Traceability 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
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Performance 26%
Reliability/Robustness 42%
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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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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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