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A Framework for Software Completeness Evaluation Using
NLP-Based Requirement Extraction and Code Mapping
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Abstract

Disputes over Disputes over software completeness frequently arise in development contracts and
outsourced projects due to the ambiguity surrounding the implementation status of contractual
requirements. This paper proposes a novel framework to address this issue by introducing an objective
and automated approach to software completeness evaluation. The framework utilizes NLP techniques to
extract requirements from contract documents and matches them with implemented source code using
deep learning-based analysis. By quantitatively assessing the degree to which the implemented code
fulfills the specified requirements, the framework reduces reliance on the subjective judgments of human
evaluators. It supports both quantitative and qualitative evaluation criteria, offering improvements in
assessment reliability, cost-efficiency, and time-effectiveness. A case study is presented to validate the
framework’s effectiveness, demonstrate its applicability as a practical tool for appraisal, quality assurance,
and development monitoring.

IS 2ZEY S SAHE, A A, SFAN F&, Held 7|8 2584

keywords : sw completeness, NLP, requirement extraction, deep-learning based code analysis

-+ %

¢ ozt stal HuE ek A Ab 2025.05.10. AAFEE: 2025.05.17.
WA A= A7 (email: ykim.be@sopokmyung.ackr) Al A 2025.06.20.

_1_


http://dx.doi.org/10.29056/jsav.2025.06.01

NLP 7|8t @A F

M
i)
B
[>
A1
In
oH

1.ME

ZLEG ] A Aok EE 9)F ZRAEd
A 2T old ol sk A AnEe] G
& g4 2ol Wwe waskn oot A%
71k A mzAE A WAsh 72%8] #Aol
274K slaje) Aolol Al FIQIRHL. ol

Ekls
A MA s A dAelld SE AL T&
o

r_{

71EH g SAR 43 SR 7
Aell AR L7AE Ve, A
A7t g aTARE o A
A Vel AR oR Prlehe
o

o et aAge] 2

P

ol
o
=4
2

B
(K
[t

)

2L o2 of pf
ol
o
=
30,

2 & do N g
il
=
ol

fu

r |

)
o,
SRRt
o,
k)
oX,
rlo
N4
o
N
N
o,

O
:Oé
4
Og(:t"
[o 1
nE
M
o
%
b
AV

oX, ﬂ!lO
i

o r
%
ofy
ko

> 32 %
o oo
fw:ﬁlr

o

1

ol

N

=

X

o

e

2

N

=

%

X

=2

I

2

[e5

)
3
i
o4
_).,‘

LoHE o orlr Ay o e ot

—
)
=

olo] ¥ E=olAE Alo] 8FAMES
A8t 71s/m7e e TAstd
= Aesta, deld 7w m= 24 B
el AA Y AxFs wjEFFo RN

N EF oARE AE dushs T

92 olrlEA e ANast LFAG FF, And
= 24, 9HE B7h el ohal H e 4%
o @

NN AHHATFE T Aldd WHE
H4 & thE) wpR et g 5o A2 o
5 A U

o
v

tjo

el

Aol aAES FEAE dae H2 A
o] HZI(NLP) 7]& el m

Ha ok 53], A&

(SRE) ZokdllAle= QAo wWE, daAd,
F4 7bsds grs] S vekd Hone
Aet=] a1 dt}. Ghosh &2 #ke1o]
TAES A Ve ¥4 RdE
g9 9291 ARSENALS Aletatsitt o] Al
< QRS Y =Y R wEkste] ¢
T8 7HsASE AFor BAET £ QrE A
SHH3L. BOSCHO| Apsak E=m)l QA kS
FoE g AFelME Aol aAERS F
HAZ W#skE NLP  7|4b mlo]zgjel
Req2Specs sttt o] AlxglES 222709
QA F T1%E At PAstete AdE
HATH4]. Veizaga 52 Aol QA ] #4
A REA)E Ao ® A HAE 9
G T8t =79 Paska® /|eatoit).
g ZHd1e] 137 Al2=FlelA 2725
EAete] 89%9] A Ee AF

0% (K

4
ox >
<

o 1> & (o

S A LTAG 3 wA 2 T2 AR F



2025\ 6% BRATEOAFYIISS =2K H21H X2%
AEH6]. Frattini & 274 A0lA 1t ofeld ArEd Adol® AdH 87t
WAE AR FEohs AxdS ARk o] As FEH 24 B AZESA AT A3
A AR 4457709 s wAete] of 125%9 o a&dy Ads P A7l b 7ledsta
A #A S Adstar, it 486%9] 1k vk EI KZEGO] AT s 8PARY
adzs A Adshs A ﬂ}%— AT I 22E e AAE Asteta, SE Pt
Necula &< 191'd-E] 2023 7kA1 ] NLP} £ A5t gk 7E Aol aAe] o
AEEC’M ST wee] B A AR i FREEAE Brtehs 9dE ARE Al
AT o] 5 NLPS} Al 7]%o] &7 Algta gom, ol ~xEde] ¥4 7o F
}su g _570 gk AEE Sol 7)ojdhaL 23 =72 43
glom, tharel Az, digtE o] RH(LLM)Y LZEY 5711017} *W% £

48, A%} £F ¥ Fol F 74
e ANHI 90

AA aTAFe] vkt wgsigle
!

B
e

A% WAGE AL FE 44 24 £TE o
§Ath mEo) P4, WA, MAS olF 5L B
Yatol g mes} FASHE 5 sekd
w4 B4 9 AP 5% RAHS Bi) m=
o =g AMsks Yol ASHT 8TAY-
AaZE R FA4 SRS A% AFe] B
O

¢

T2 [9lel A Altst
AL LSI(Latent  Semantic
FCA(Formal Concept Analysis)E &-83to] 7
A AZES oA QA AxsFE TH

o #H Py ATeR Hilda A
3}

s

AZ AAs A ZstslsE Al ~"el DCTracVis
g WEeisinh o] Al2EE AR A JHS
Z&ate] a7ARY A5 1) AR S EA %
tH10]. #H AFAME AAY Rds 283519
QA AsFE 3RO A (A5 5
o] AFEHALE dE 5o, 54 AFolA=
QAN =9 ouE AEE WEZ HY
gt 5, 0|5 7He] FARRD FAMEE AAbste &
A gag AAdste BAS Aska 1]

4 EAS AAY R BNt Hrlsk=d =
A F1 9lvt. Hovorushchenko: ISO/IEC
25010 ¥ we AZEY F45 Hrls)

8l FAske E2A BdE ekt of
ATE AZES ] 9&480 wﬂH(SRSH 3
B FwAE Wbk 4 97k A ?WE 2
AR S AQkekaL g EH 2. =9 [13]9]
Aol A= ISO/IEC 924110 55 7|wko s 4
ZEJ oo AT 715H RS Frhehe
HES Agkskaltt o] A= 7IE9] 7ls

F4le] Wbl A Holul, Al

3o H gt o 1L
2
I

Atd Ze A As FrHA Jisls #H4gte)



NLP 7|8t QPAIS 2537} AATE 0|E

A, 8ALERS] S5 o e AFIE e
W, QAR YARES Fo ARd 2AE AT
gozy 1A aedd AREE FAC FHs}
= Ao Exolt) B zydYars thsy e
stolmebele Zhmth ALgA £pAkdbel 4
H NLP 74k Q FAMEES: 5510, AAFE B
49 aTAg WBe FAHt Y= Bt
7158 ARy Uy, AZEY SAE H)
7} o]FojZt} AotH ZHYAES o] &3 A
ol e P i 2zEso] $RE W A
A= o 29 1% 2o

AHEXF 2 TAR

(RF10] M)

NP (TAREN Y| a2acEE

QA E5 s=5 24
U e B g
- LSTM7[gt ARHEl xR} of|
=T ) ) C
N ) 4 .
CaNzAZE D ( enEma 2TARE-
A2 E AAFE OfE
. aTAREE 3 T AEH (R « + GodeBERT 2H|E!

AE EA| F2/0/7H) . BRI QALE 7|8H

SMae m=y Hg oz

Hz Jsatiges | |

oL it
Fig. 1. Software completeness evaluation procedure
based on NLP
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view their orders.
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