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Ao A= AI®} Vibe CodingS A% 3F Spec—Driven Development(SDD) Hr
25 AHsto] gal-HS oA

= [e]

o] ATEL
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£ FIE A A3} star, 7] SDLCoA
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3.2 A+ Az
3.2.1 SDLC ©AE Al &F & dF

T EAReE A AT 22 ES O] A AW FTIl AEE = Al Ve R
&, st=glo] =59 AL F A AL 29 2HA| Q) e A WA A
ottt E3F AL E o] Tt o7k WA o] 718 @Al EE I A grh
9] 72 ateste] 202058 20250 7b4] 9] F2 5d3F A3 A

S Ao zAeta, Fao] et A o] A4 8E ¥

=@ aZel A= IEEE, ACM 5 =4 &= Ho]H# o]~ = RISS, DBpia &
o gk dloEulo] 2olA i =S FR-EA S AR B4 A=
GitHub, Microsoft, AWS, Meta 5 A%Z7]ge Al &
2 9E 7FHE3S) =3 Gartner, McKinsey, Forrester 5 2]41 %] 7|39 B34
£ Fl Ay A3 2 g AW HolHE o] &5t Heksgit

3.2.2 SDLC &4 &4 24

3.2.2.1 SDLC @A¥H Al =7 &8 ZTE 44

1) $9#} 712 AKX (Demographics)

Al BAT Y HERAPIAE AFAIA~TFE)S 1F0E 4He B
) %

R, B ATE 2TE 0] Aele] 5L welstel Al BEHE %
Ego] J1EA SRS Aga

T $A9 W A FHERFS PA) 7% SFe awskd Ad9
A BN A E A y s o)

)
oA § 319 T oF AT A=A ATSQR) 7 387 472 A %53}
ek ¥

T E o] A
BAY AR Frshs Ao AW WYL wgstel AR FUL AT
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i

d) 24, ITSQFe] JMM aﬂﬂﬂoﬂ Al ZeAE 2% 9 o)k
Sze] PlA/ARHISY o4 T Relat

[H 3-2] 42 A IT 20F 85 XA J|&

F5 A¥ 77 Al
Zu71E 3wt AL S9/71AF AR A5A T1E
TH71ER 3 ol T 7d wj
LH7)ER 73 ol T 12wt
Sa7le 124 o4 ~ 18 ] ut
H AL 2 | 189 o) AZEF ] Ve Tl flE e
A ARITAS RZEA I A0S SWEA T /IS e E A7t

2) 2ZEH ] A %Ok T8 A5
X E o] 7]E2te] AR 1T7]187h ITAEHE, 455417 vlolH 4]
7F IT PM, ITo|HE, U/UX 718 7idA}, U/UX tately, 58 SWoHEA}
A ERISWEAY, G HA| A8, JREIPEET 5 1742 728 5 39

[# 3-3] A& &AL IT 20F £ AF J|&E

TE Rk i
aadB ) | e 2 29 wel Adus sy e | DLENOL
a1 DD R E Ay e T
oJZe Aol A | 30 24 FE, APL AW ¥ UNUX 78 ki, Frontend
£ ve) L O2E | UAE Aols A4, 9F A4FS L FQ 24 | QA Tester, SDET
Az &9 | WME dolTael P Az 44 % fAng | OooPs SKE

=4 f&%i%ﬂ%&_ﬁ.\;?]cﬂ* A8 3](2025)9] SW7|&EAF A7 E/FE SDLC ©A 7IEL
2 ATA} ATA.
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a8 o] AT E SDLC 9IS 7|02 Adgsia 9orng LgAE
e F 718, Ax" A7 9 gy, of g Aol i, £ #E F HAAE,

At £ F 57) AR PR3] QBT

3.2.2.2 SDLC @A¥E Al =7 &8 AF 44

1) 874 4 dAle] &8 wFeF 8 529

SDLC®] 874} 4 dAlolA 2 &85+ A = Ul 7 PR
T g ok A A, 88 WEkY LLM Z=Ttelvh. ChatGPT, Claude,
Gemini 5©] °]el 3j W, T2 QAN xokS AAFAY BHEJdAET
2 oofolrjo] =& Ao &8 = vk F A, 39 B S A AL =
olt}, &= u}-E (Clova Note), Otter.ai, MS Copilot 5] tj3x A o]w,6 w7 2
ol TAAete] WE =& HolHE 7|Wro g A4 T AEE FEokaL aofs)
= ol AR Al HA, AT A d 24 R ool we] EFE otk Notion Al
Atlassian Intelligence (JIRA, Confluence) 5 7]& €% =70 WHH AIE &=
s, QAR AolA A, ol B, "WAIA AWt fdFe] 2EdE =Y
th v WA, tlolojz® W AJZ}3E Al =o]t). Eraser.io, Mermaid Al,
Whimsical 5-©] aigat Z2A2 wg, shd AA|, F27 o] thojo]ig) 4
ANIAZZS AlZste] 483 o At

i ZR—’
o

H

SDLC &7AH &4 dAlCA AIE o] &3 8 avte= ol 7= Ao
T Joh A WA= aAR FAISE B xS 2] TIRE @S5 olt ofelrjo] B
g9l 2B AFE QAN 5 29 AA7HA A Ak A S g
O A aAMR 3 =g B B orE Aot gAE He) B
S BAAY Ao EA F2 A9 AolaE st 4 wEE FE AIE
T U Al A= FEsHE AEE A Aot 2 ALY HAIA, AREA
2, ool BAM T Al el 5t A e & dd
d A= =y s B ofAbE Jolth Bedh =y s 8 AR T
A7) olsl 7he @k 7w A Al qtAoIy dolE EdE e = ok gAl
WA= ols B AR 7 AAPAA B gho] A ofrt Aol A4S 2R E
Bl AlutEl e A o= st PM, JREAE 3 B e o vhof Bl AEs A

= 5 2~
s}k 4= )



2) Al=gl dAY] &8 = F8o
&mcﬂ*ﬂ}hﬂ%ﬂlﬁfﬁég%} Al == U 74 o=
w5tk A HAE W 33 LLMo|t}. o}71 84 sel v)u, APl 49
(OpenAPI, Swagger) 3 27 1 b G2 AA Sl A S k. giaEA R Al
T ChatGPT, Claude, Gemini 5] si@3tc}t. F ®al= Al 7|4k tho]oj 1
H/ A5t E=Folnh, OAE/FE 7|NE Al 2H G L AP A/ E Y 2 trolo] L
A 55 A G = A E A Al =+ Eraser.io, Mermaid Al
Draw.io Al 5o] g3t} A WA= Fe9= 2 el=xe} A7 E3} Al ojt},
Ze-E o E A 3 W ZRAAY AT HE AAC AREE vk gk
Aol Al =%+ Amazon Q, Google Cloud Gemini, JZA~EHA o= =
=(laC) Bz Al 50] siF3teh bl WA= doleHlo]~/ERD 53} Al E7-9]
q. DB xqﬁ@} 745 /\7]1:} UHIFA m o]uﬂ/\ /\47j|] Bz 1:_,% 6]— _[_ 9)\‘:]’. q]
¥4 Al =72+ Al A9 ERD &, SQLDBM, DataGrip Al o] a)33tt},
SDLC Al=®l AA @A A AIE o] &3 +8 ave ol 7Hx =2 A
T Atk A WAE 7] AA 2 AEE A AL dEolth API HAlA, DB
27)vk HYeEH o] E(V]E 7x) A R AA £A43 S5
Atk T HAE HAY o7 EA B 7] ot H
RDBMS ®+= NoSQL & &7AF el Age vl 98 2 7 =

fols
H

Oll

8 285
A QhE 4= Q) Al WA= ol ¥ & Al G323} Apsslolt), H3HsE H
22Uz ZAo|U Al AE HEUE JHe] Ao agg thololaflor S7F Wgke}
of 7MNAEE ST = vk vl /A= 2 AT B EQE W ARY Ao
o}, AA dAlo A @Y Aol A (Single Point Of Failure, SPOF), EWAA F=
7hsAd, HolH F 248 918 & AP AEE 5 ok oAl fAle A 25
S AwlA, ]‘3 B, I o] = A T

3) AXE90]
ﬂECiiEﬂﬂ
Oi ?-Eﬁl o]

—Q_u‘ﬂ‘:f



224 dogs B 2= 24l BAl/Ee] W] ol &8 4 vk oAl
Al =% ChatGPT, Claude, Gemini &°] 3l -+ WA= IDE &% Ze
a9lolth 71 oluE WellA Axzter Axzmzy 4 58 AF ST
I Ao HEAQA Al =+ GitHub Copilot, JetBrains Al, Amazon Q & °]

sl gteh. Al WA= AL vlo]HHE otjEeo|th, T2 AE HA Hets o] ataL
U3 3d 9492 2= 74, AT = o gx4Ql Al =5+ Cursor,
Windsurf o] sl@steh vl WA= 53t 447 2 A& do]dEoelt}. Z&
ZTEWOR Ul AXVEY AA Ras A&AoE a8 & k. tix4d
Al =% v0.dev, bolt.new, Aider, Devin &©| 333}
SDLC &2ZEde] 8, 39 dAdA AlE o83 58 a3}

2 Jel@ 4 gk A WAL 8T U U ZE 4% 4ol 9 Bl

rir
o
5
N
N
X

= ) AREe S5 S vk oA B39 24 Y
A3 F FEE B Aot AFEAA, B A, 54 AT
dEE 5 UE 2o 3= Z4S Attt A WA= AL 2= §4 9
4 Absstoltt. BlRle] A YA 2 H 7€ =9 =S Thetetal 4
s, 4 2 AREE dE ¢ A I fAlE sE ks 3 3
Yol FRIE dF oy g el HEeto] 7|E A= T2 A
shet = Qieh oAl WAlE At V1E B 29 st Sl ) dEel)h o

APT AR Al AARE c Al e} 7hel = Al gk} Sh B A

4) AZES o] HAE, HF9 &8 =79 F8 a7
SDLC 2ZEdo] Hl2E, AZ dAolA F=2
FHEoR FEE 5 Ak 3 WA= W18 g3d LLMolth HAE Ay
Z A4 2 H2E doly AAd #8d 4 duh dlEdd Al
ChatGPT, Claude, Gemini %°] aj33tc}. & W P
LEgolth 7E ZE #A4S S8 3 HAE
Aol &g8 = gtk thEA S Al =5 Diffblue Cover, TestGen—LLM,

GitHub Copilot &©] Atk Al MAl= &% E2E B QA oo]dEo|th AHE
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~~

A Ay e 7)Rke] FH(E2E) 7 Hl2E 253t 9 Ul WAl dl-&-3)
st = o}t tfEAQ Al =+ mabl, Sauce Labs Al, Bling.io &

vl A= AL 719 A2 24 2 w2 @] eqto|th PR WAoo Abs
= g, Bel Hokd 3 wER] o AR ' A el AREE A disEAIQl
Al =7+ CodeRabbit, Qodo Merge, Snyk, SonarQube Al o] a@gHc},
SDLC &ZEdo] HAE, AZF dAolA ALE o] &3 F8 a3+ vil 7}

<3
=

Az A 5 vk A MAE HEE 7] g B dA] Aol o]
U oz 2Rty ojuw dle AR EXste] nAAY d9= Hasd
T Atk F HAE HAE AFHE A4 B §A RS V)3 @5t HAE
A= A S & B UL A A HAET Abs 4 5= A7 A4 7152
2 3 E aise g dvk Al WAs A% B4 AgE 3 3 A 49l
w4 Aot we W EEnte] ofyet 21 F45 F3f ol A A
I FA WS AN = Ak vl AR HAE Ay o] by 2 dd
4 gttt AA AHEAF A dES BARE R HAE AlveE] ok diE
o &4 dHolHE 84T & ok v WA= T -QA Y 284 R wx
A Foltt. A= g Absskel &3 = faw Ag =g AR o
3k ¢Hg Al wixE Add & Ad

5) AT E ] MlE, FARSF

SDLC AXEo] wjE-FA B GAA =2 gl Al =4+ Ul 71HH
FEoR 2T 5 Atk A HAE A5y TF RUE®/AlOps EH & ot
AANZE AF A B o) A Aol AHEE & vk dHEAR] Al =
Datadog Bits, Dynatrace Davis, New Relic Al So] a|@3ch, T Hal= 21
A 2" Q14 53t Alovh. thZe] vl 21 vlole] dHY B o= I
Bl Ao A8 4= itk lEA Q) Al =7 Splunk Al Elastic Al Sumo
Logic 5 °] g3l Al A= QA E(Incident) -5 2 < B2 Alo|t}.
ok FdA &g gl FAF ol o] HA S AR = v o
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El
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IV. SDLC @AE Al && 4+

4.1 SDLC @A Al &7 &8 XA aF
4.1.1 SDLC 9AIE Al &&3 diFxZHQ Al &8 =+

41.1.1 2ZEo] QFAE 4 &4

2ZES ] @A B4 Bl oldl] gAY nlzy s @ FALES st
3, AT Eg L Fddor & V%A B u)7)5d @A WAske e 7Y

It} o &A= SDLCOA 71 T ostiME ei7h BAsh] A& dA=,

O

QAN @ FE A A2 W g2 o] AN AL E V) o R
<7t (Boehm & Basili, 2001). &4 o2 @AM} 412 @3] o] whda)
of L E o] At FEAL IF A ﬂ*} ot AT E] Y 23S A
o)t 2z FAle Fxo|t). 1ey} zkede] X2 (NLP)9F LLMS] o] &0 2

(e]

—
=

A A = Ale] &-8-o] 7Fsal # th. Guimaraes & Nascimento(2025)2]
Fol WEW LLMS 87AM) 33, R34 94, 8 7AR 384 24 FelA
T AAE B &AM A stedl= LLM AR&@th. ChatGPT,
Claude, Gemini®t 22 LLM =75 &-&3to] ofsf#AA AEH W&ot A
| 2EE Asow FxstE QA BAA = Skt Cannizzaro et
al.(2025)9] ATt w2 MITRERS NLP 7]¥WF RAAM(Requirements
Analysis using Al for Mapping) A|Z2~8lo] QA e A =2 A, F244]
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41.1.2 AZEY o AA &A

axEge] A7 BAE A HAAY BN v A28 ofye
A, AEIE P2, dolgulo]2 7|0}, AP B Aol 5 Golshz Fo]

th o] @Ale] A AAL o]F BE D SF 3 ARE] JFS v 1

o

il
Al AT ES o] A7 @Al A of7]81A] 3| 53, UML volo| 1] A%
A, AP A A3} Foll &82 5 vk Hymel(2024)°] AI-Native SDLC
AFeM= AlZF Hl=2Y2 &g op7|dlx AHAR AF W= "Mob
Construction" HHE Akt o, AWS(2024) )4+ Amazon Bedrocks
83k Al 719k o718l A AA XY AMul~E Algsta gl
Al 718F o}718lx] F3H AMu]2E ChatGPT, Claude So] Al&&ta Qlth
LLMel S7FA AloF 2218 Yty nlo] A2 AH]| 2, go]o]= o} 7| 8%
S A3t ol7IEA dEy 4 845 FHRS F v A WA= 1y
5 Tholojzzie] zAJo] Ha st} o|w Mermaid Al, PlantUML + LLM
gg3lo] 2pddo] Ao e RE UML 282 tholo]iel A]l@ 2 tholo]
, ER telolagi s Asom AT + it
2ol 9N dlo]EE Aty o] gshE AR
g olw &JF API o] & Al AHAAE Assd F Arh AlE &3t
OpenAPI(Swagger) WA E A5 AAIstaL, APl 434 HE5 9 £A438LE A5
slst 4= v}, T3 Sourcegraph Cody, GitHub Copilot Chat 52 283}

71E mEHo] 0] op AT B AN PFS AdRS 5k,

BN

|
m 02 oo ol

o

4.1.1.3 2ZEHo] T+d GA

A ESo] 3-8 @Al SDLCOIA Al 7] &
& 9l gt B2 <14 23t A|7te] 9

I A, 2= AN, HHEE, M1 F4 5 udsd 29 g6 A7}
EFE L o, 1 w3 H3 AT AFE Fi ASEHL Advh TFEUE

= [e)
2028 A7FA] AR Aukzle] 75%7F Al 7)¥F FY ErE 883 o7 A}
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] o]Z "Al-Augmented Development"®] Al oJdo=w FAHE I Jr}
=il

(Gartner, 2024). CIO Korea(2024)°] w2 20243 7|+ Al Y9 =42 7|
w A A A7E T1Rie) Hlgo] WAl F7ksha eleh,
[ 4-1] 2 A T X2 =7 448 51
=7 T8 7% A & =2
GitHub Copilot FE 294 AA 55% &&= SRAF Dohmke et al.(2023)

ChatGPT / Claude | Z= AA/2 96 g 35-45% / 20-30% &4 | McKinsey(2023)

Amazon Q Dev Hob AA me A | AWS 33 H3Z 3 AWS(2024)

Cursor IDE Al-native #3574 HE| g #HA 253t | Cursor(2024)

F P EE AYP AR 20 AYSR AT AE s 943

AZE o] A A AMEEE AZEYOE AFHRU A Pl
st a3tE < =AY} GitHub Copilot2 OpenAl®] Codex =9 7|Wto = =
= Asehd, g A, FAHAA 2= A 5 AdTh

Microsoft-GitHub 2% A7 (Peng et al., 2023)°l 4] Copilot AF-& 7&=}7}
T HAAE Ht 55% WEA fFskglom, 20241 =AM ARE-AFe] 88% 7}
A9 &£k e ARt 75% ool fJF WEHRE s Hasiiiv
Cursor®} Cursor IDE+= GPT—4 7|¥ke] Al 9 3t o2 AA mewol~E
olsfistar AE ¥ A, Huld W At 5 1w 7le= Alsk= Al-native
o el o]t}. Amazon CodeWhisperer®} Amazon Q Developeri= AWS %7 9
HA st 7= A =48 AWS SDK AHE =5 Abs AAdstal Hel F ok
S AAZto 2 g s}, AlH HL”Q] o] &S X ¥Ysli= ChatGPTe} Claudet
ek dargjs A, AA BE 2= A, 2= 2R 3 A, U8 A9
&-8-3th. McKinsey(2023)9] Oﬂ?oﬂﬁ A= FAE 45~50%, A= A4
35~45%, 21 HEH 20~30% B3 ol JAEAT. & SAll 9] AT &
g AFH o HAEe F49] "z A ¥ (Randomized Controlled Trial, RCT)
Aol AE Blaskd Fo Aot AAES & F vk o] A= Al =

A

(R



[E 4-2] =2 45 H7(RCT) 22t H|i

ATA | aTE | R | ALET 4 23} UE
Copilot A& “15°]
Peng et al. _ . = 55.8%
(2023) RCT n=95 | Copilot Y JAE o sv gy
W=7 R :
. 549 71 S
Paradis et al. Google Al Aol 4 Al B |

RCT n=96 _ =
(2020 e 3% A A4

A% we Aun

AE 2z
Bec(kzeongt) al. RCT =16 dCursor+Clau AAE dxAdoz ;};} ;o]
y 29} A% 57} °
84% 43 MA
Butler et al. RCT + : 4 | =5
=200+ i 66% Al W
(2024) a4 g7 | D 200 Copilot(MS) i; 66% A2 ws} (AE57)
o T

Z: Peng et al.(2023), Butler et al.(2024), Paradis et al.(2024), Becker et al.(2025)5 W}&2.
2 AFArt 23 E.

9l RCT AT A7+ Al =79 5371 et vfg =4 9ds HolF
Peng et al.(2023)°] ®113t 55.8% &1 -2 Fald A el 4
o|™, Paradis et al.(2024)¢] A7+ AA 7| Y H3sk A A=
7t AgA A = deS AAFETE 53] Becker et al.(2025)9] HA A WA
3 e mE gy olFAS et WhH Butler et al.(2024)
Microsoft Copilotg ©]&3 A4 2009 oo dd /MEAE didez
84%7F 4% - MAE A ATe A= diarE A 489 7Hs S AL
Flas g

Al A =9 ARloll &= &+-akar, Bt 4
t}. Perry et al.(2023)¢] Stanford Oﬂ?oﬂ XM= Al A AHEE AFE81= 7R}
7F EAASE B B Het R =S AAdete B¢ E?ifl“ﬂ, o= 7N
wzlo] Al wjFEed 4 gtk EA 3T} Klemmer et al.(2024)¢
AHEe] Al Bz =] Hel AFdd da] & 2o low, Fel A%
(responsibility attribution)®] ®&.¢to] A7} @ 4= 32 #] 43It} Borg et
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41.1.4 2ZE o] HX2E ©F

HAE GAlE L2 Eole] AFS wrsta £48 Beste dgow, o
¢ "H2~E(Unit Test), =% H 2~ E(Integration Test), A2~ ]| ~E(System
Test), 154~ HIZ~E(Acceptance Test) 5 o2 722 4 AT} ATHS=Z H
Ex B2 ARE o] a4H = dAgloy, Al 7]E9 4808 Aest |
A7F A o=

Gartner(2024)9] BuAfe] w2 3d U] 7199 80%7F Al 574 HEE =
T5 AZEY ] dAYAY ZA| el EFE slom AdEy, o= 20234 7]
+ 15%°1A 343 S7hek F3] o]t} CloudQA(2025) ] HilAlo] w2¥ LLM
= 87 odlsle] HIAE Alo|AE Ao ® AAdstal, HAE HolE A
g, A3 BA7A A5 she

AxEY] HAE Rofe] Al =7% Bo] ¥4 Ut TestGen—LLM
MetadllA  70&¢s LLM 7|9+ @9 H2E 25 J1d A=gHo=g,
Instagram-Facebook E|2=E thilel] A8 Al 75%2] HAEZF FAF =¥,
57%7F &+ g4 o2 Taetalon, 28 Fe29 11.5%04 HAE AW A7t
S ATt 73%] WG Aol R Y Ml A= A TH(Schafer et al., 2024).
Cover—Agent(CodiumAD & Z= AWEAE Aoz BA5a vAHE I=
dEe 3t HAE Aloj s AE AAshE eF4as Al =l Diffblue
Coveri= AtH} =8 913 Al 7|0 &9] HIAE Abs A4 =72, 7]E A58
wAste] Ao 80%9] = AWMYAE G5t HAEE e o= A3
Selenium + LLME Z&3le] Ul HIAE 23 HEE oz 2AdshH LLMo]
Selenjium FE= W= W2l o 2 H] 7% HAHE 253 HAES 24 e
T UA gt

Al Copilot for Testinge Context—Based RAGE &-83}o] s=no]~ ]
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olEg}l W1 BXE 57|88 AEd HAE AndboR e Ao AX

Edo] H2"71A & o] xglS AFstth(Wang et al., 2025). Wang et
al.(2025) 5-9] Context—Based RAG HH2 7|& 3= A Al sHAIE
ZE 37 9l AetE AoR AAFTE AL I 54 AHUAEE 83}
of Hl=E Aol Ao Aees A7 FEAZ 4 Dong et al.(2025) 9]
LLM 7]% 2= A4 oo] A =e] 33t A AT A Al o o] AES} ¢ 2
E APE do] HE2E HAE AY(H2E Aolx AA, HAE Holy A4,
A3t 4F)HA AFCR FAY F Aee BATh 53 Al oo AEE A
TAle] WM H2E Ao A st v =wshs
o, CI/CD sholzetele] A58 558 27 ¥ & 9
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14 F2E P4 9

41.1.5 2ZEo] v 9 FA B T
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of et HAE AF 9L chfdeh FARS SANA BFEA T Y
S A ATL A% AT 5 ek AV E W ARS BA5)
of Az B, APL B4, W ol8e 4B Al fAnS BAS T

4.1.2 SDLC Al &¢] &3 ¥ Fof 22l

4.1.2.1 34 &3 B4

A ES S A A Al Al V]S o] &8t AlAElS FEYS Wl &
1= F3shd v 2k EPAM Systems(2024)-2 2028
ATE B3 "ol 3= A =77 AREske " 10% FHHET e
25~30%°] A s AT Ao R Aslglth o= Al =78 5
Aol 3hato] AL-g-3k= ARG QA o] ksl F3tH3)

S-S v g

r
X
2
w2
g
—
@)
2L
[-411
=2

[E 4-3] ATEQO et A

oA FQ Al EF =34 2y tolg &4
QA8 B4 | LLM(ChatGPT, Claude) | S-A1A17 oF 40-60% g | Cuimaraes &
Nascimento(2025)
A7 Al o}7]8lA] 3 AA o F 30% A AWS (2024)
T GitHub Copilot Y &5 ok 5595 kA Peng et al.(2023)
_ Alshahwan et
HAE _ 7 2] ok 0/ TEAN
1 TestGen-LLM Mg A oF 25% A AL (2024)
W44 HS | AlOps =+ MTTR ¢F 50% @ Gartner (2024)
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ABSTRACT

AI Utilization Strategies across the Phases of the Software Development

Life Cycle (SDLC)

Yang, Byoung—Hun
Major in Smart Convergence Consulting

Dept. of Smart Convergence Consulting

Graduate School of Knowledge Service

Consulting

Hansung University

Since OpenAl released ChatGPT, a large language model (LLM)-
based service, in November 2022, generative artificial intelligence has been
rapidly adopted in the workplace. In its early stages, limitations such as
the training—data cutoff and the phenomenon of hallucination led many
to expect that considerable time would pass before the technology could
be used in practice. However, as new models were released in succession,
both the user base and the scope of application expanded. Software
development has been no exception: developers who use generative Al for
writing source code and documentation are now a common sight. Yet
empirical research on how this technology is used at each stage of
development and how it affects productivity in the field remains

insufficient.
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This study analyzes the actual use and productivity effects of generative
Al across the entire Software Development Life Cycle (SDLC), from
requirements analysis to deployment and maintenance. First, a literature
review was conducted to organize the relationship between the level of Al
use and productivity at each stage. Next, a survey of 200 practicing
developers who use generative Al in real projects was carried out to
measure and compare the level of use and the perceived productivity
improvement at each stage. Finally, three field experts at the
project—manager (PM) level or above reviewed the survey results, thereby
cross—validating (triangulating) the quantitative analysis with practitioners'
interpretations of the field.

The analysis found that, across all SDLC stages, the perceived
productivity improvement reported by developers consistently exceeded the
level of tool use. The size of this gap, however, varied by stage. In the
requirements analysis stage, although the level of use was relatively low,
the gap between the two indicators was the largest at 0.37 points,
indicating that a substantial effect was perceived from use alone. By
contrast, the implementation and testing stages showed the narrowest
gaps, at 0.13 and 0.09 points respectively, which is presumably because
the cost of verifying and correcting Al—generated code offsetting the
benefits. Among the barriers to adoption, technical uncertainty arising
from hallucination (33.0%) and the opacity of return on investment
(27.0%) were most frequently cited, while concerns about the erosion of
professional expertise and over—reliance on tools were prominent at the
job—competency level.

This study is significant in that it divides the SDLC into stages and
compares the level of use and the productivity effects of generative Al
across them. It is hoped that these findings will serve as a reference for

practitioners who commission, perform, and supervise projects in
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managing them on the basis of generative Al.

[Keywords] ~Software Development Life Cycle (SDLC), Generative Al, Development Productivity,
Barriers to AI Adoption, LLM Coding Tools
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