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Executive Summary (English)

Schwab's presentation at the World Economic Forum (WEF or Davos Forum) in 2016 kicked off a
global conversation about the Fourth Industrial Revolution. Schwab's prediction of the impact of Industry
4.0 on the job market was very negative, and since then, there has been a lot of research on Industry 4.0
and jobs. However, most of these studies dealt with the overall impact on jobs and were conducted before

the advent of ChatGPT, which changed everything about the Fourth Industrial Revolution.

The main technologies of the Fourth Industrial Revolution can be summarized as ICBM (IoT, Cloud,
Big Data, Mobile) and Al (Artificial Intelligence). Currently, the emergence of Al, especially its core area,
Generative Al, is fundamentally changing the existing business and employment paradigm. This study aims
to investigate these impacts and draw implications. In particular, we analyze the current situation and
practices in the software development market, which is one of the first and most frequent users of generative
Al, to gain insights into the opportunities and challenges posed by the emergence of Al technologies. These
findings will help not only the software development market, but also policy makers, business leaders,
educational institutions, and individuals to understand the impact of the Fourth Industrial Revolution and

prepare and respond to employment plans.



Executive Summary (Korean)
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Fomy, 72 %

fLN

deol & AU AR S w57 e vk g5 vlolH 7 F astar, H A st
w-glojo] A o A Ak f 2 o] Ihebv| Bl (Parameter, | 7] ¥ 4=, 715 2] (Weight)2F L = 3F)E 7}
A 2L glo]oF 3t} OpenAl7} 7]2H3E ChatGPT-32] 7% QlEj Yo 4 =53 Sh58 4] I AE b
€17} oF 45TB, 54170 S 9] 4= oF 1,750 71(175,181,291,520 7))ol @&t} o] 2] &k
3k o] Hlol Bl S st A7) 7] YA a4 s GPUSI NVIDIAS] V1007 2l 2 &2 -4 ¥ DGX
|2=®lo] tjqf B2 ARE-H] vk del At

A AlE 7|2 0.8 A Fol Fol A= HE o9l ZEFZE(Prompt)E A Ao = 11 o o]
A Y& 71 gHE A o 2 A3l thofof S 7] g5 ek B (Model) W4-9] 7] 55 (Weight) ]
upeba] Al olol A s 2 FHrebal B o vk Ed A Rdlo] vhed] ] gk Thol-tho
Atolo] Ak Wk ol gl ol A 9l wof o} £ Alo] o] A o] whekaly] wjEel =
°] & & (Context)S -4 2 FA & = 2= Hold 82 555 24 H At

ChatGPT®} o] wi9- 2 215l A Al ol gk gl o] e Al e 85} s o)yt t g} e~
E o]3) o8 ufZoll, 3= e B wix] AbhA W A28 o) =5 A gt A setsts A =
A A7) % ShaL B AbgR 2 w118 S A A TS 7] wiel whA] A5 o] = AAE
= A7) gheh shAIRE o] = B ol B of darE]FS 7Nk e R Whg-S A S R, A A Afof

o] 2]t vl 7 &l ChatGPT7} 714]
A AR o] obd Y-85 kx| F-2 T A | digshe A2l &AWl o] A (Hallucination) ©] TF. A3
% Al 85 tlo]Elol] 7|¥telo] S-S
Aol s A= ek ol sfjshA] X 7HsAd o] 3
de A7) witel £ AAl ol = EA7F AT T W82 A AR o] of A JF 3 S

& @ /b5 o] rke Aol 18] WEe] LLMe] $8E A P Fo] e Al B a s,



T Folafof & RS vl AW EAlo|th, A4 W A} S U4 Fol whel e 34}

b A S Aok B AP Al FE
&3] 918l B ShEslol g R sz, o)W o) F 7 hiRi Fehg= Au 2ol A A3
3 9tk AP ALE AHEE] 913 /199 AALel EE 915wl Seloku shar, T A u

2 A 377} B 7Fs40] AT ol A AL o]l RES S AN Y AIZ RHH 0 AL

5 QA B AR GAF

MY ArEE9 4t =) Wk oty g} o] n#] G R E F Ao W
olEola A g e 4= 9l HWE] Y (Multi Modal) 7]'5S 2t Yrhar @1t} & ol v]=tol] Figurez}
T EE 2EHEYS 2RI LIMS 23sto] SR AAE WL giste & 5 e 2R 2 N

[H

AXES T T2 AE st oA Y(Agile), 22T (Scrum), TDD(Test Driven
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Development) 2}
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flo

7HA Aol

Y

X R T AN GA S o B A ek A ol mhEbA 5] 2pol= AIRE AAl 8 RAL
3t 7 9](Requirements), 2](Analysis), 2 Al(Design), T3 (Code), H=E(Test), <3/ A E4
(Maintenance) = W7o & = Itk AZES o Ea7t AAZ 35 Z=E A Sl
T-&(Code) THAl o)™, AL E Qo] 7} ShebAIR] QAR A o] 9 A& drbt Qe Al 9
ofst=7tel el 7 Ze A E ] A7t Dol Juhal s = -2l 7} ok Ytk 8 ARE A e)v) W e
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]

F Q% Agjoleta & 4 qlr}

Define the problem. Identify scope of
problem and develop plan/strategy to
solve the problem.

Investigate problem to define
requirements necessary for solving it.
Define "what."

Design a solution based upon the
requirements. Define "how."

Implement (program) the design.
Test the program to ensure the
requirements have been satisfied.
Fix or improve applications based

upon use or changes in the
enviranment.

I 2. AZE o] A R E, ¥ 5 2 dl(Waterfall Model)

AIZE o] Jhdolgtal b UdWkA o' HFE EUHo| B =5 Y9 i AW S
st BEe WA HARE AAR 29 o s AZES ] /i 3 o] AR et
a8 9\;113} 1A 2 239 (Scrum)?qL 22 Iterative(7=7] BHE) 7] 9Ee] 7 Wbl E o A 7 7]

EA S G A0, =00 W 75 /”ﬂ%ﬂﬂ%Qﬂ%ﬂm“T@%mm@Wﬂﬁz
E910] B )l G o] FAME 10%E 1Y A AA QT AH§5a 90%E =
ol ALg-gut.

AT ES o] Jideolgtar shd At H o2 HFEH RUB | 533 =5 99 Fi AY S
St BES w2 HARE AAR Y S sk e A E-‘%]C’i 7k 3 o Kol &3t
ool & 4= ok A A 2 223 7 (Scrum) I 2 Tterative(5-7] WHE) 7]9H2] sk v 2o A sk 7]
e dS5357] sl NER7F A5k Al RS 1 Iteration(F-7] 25 Cycle) @9 2 270 HoFS o,
°F 10%= A2, oF 25%= LAl Aok AT B kA SF e Al U A 65%2] ARte s dreE
Joll AbgstAl Frk. el ar o] Y I AEE JF A ZFol A = of 25%= ZFE 3] 9], L=,
i

A3k Aol A1 51, = clo] e Ts06ete] 217} B2 N S Engiceting Work,
C500] B4 Gl sl ahic] o] FolAE 10%1= 2% 41 A 500 Aok 0%
ol Ahg- gk,
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1 TterationS 100% 7|+ 0.2 =1 AA 2 L2ZEY o] /27 AFEH =2 ZA 8= A7
S A R, AA R G A 7] 43.8% e gkal 3 4 T A E Qo] AR rE Ak A

H
Zke] Adnto] A qFE| = A Zkolth,

[teration

[
k

10% = 00% Codmg + 10 De_ﬂgn 25%
Planning Stabilization

I 25% (Meeting,Code |

Review documentation etc)

Developer Time

a3 3. AZ E o] 7 ZR}2] A7 o . Developer Time Estimation. scrum.org
Ao} Zol AZE o] AR AA 2 S FHF= vhdstal St AA HFE ZEE

Hli?ﬁ?%e‘zﬂfé%ﬁ = 24 o] 9] o) Azk H]go] T Fold WrtolUg F ok To Y o}
Atk AT ESo] /i T2 AE A AiEo] FA S Fol= tol s 2= A KB} 1 o] o

1?’_—_"_]’ = AN
t} o] Qo = N A 01]/\1 e Al A3 3= 4 24 3= 2]/, 2= 2] ¥ E 9 (Refactoring)
Wk opuet 7 A BA, A4F w4, 39 F A9 22 AT E AP AU RS =
A= Fgolgta E

AA AR 2T ZEE A AR 2ES A9 g 285 7] 9K Cloud-based) 4] H]
2olth BA7F HiE REe 25 ge A A B4V QAR 2 g s ms o] 24
71 =

Y A = A ;(]_)\]—(IP)O] AR s

FO{N

ChatGPTY Copilot?} 2> AU 22 YR EE dfof ghrh= ot} Heto] a8 A E|o] o
= On-Premise 71-Z=9] A H] 2 o]ofl = ARG = Q= 97 B2 o] 5ol = A& = glvh
o] &l A4 & AIE On-Premise 2] O 2 *}%6}71 A= 48 AP AIFTY Aot B s B
Fratal lofok sk, o] & AFE-8t7] fla A wlg- e gk st=glo] & Bfakal 9lof oF gkt

A e 2= AR 2 A F-G B

GitHub< 914=3F Microsoft”} OpenAlS} & & 5lo] #| &

Github Copilot . .
b Lopio https://github.com/features/copilot

OpenAIAF2] AJH| 2~

ChatGPT https://chat.openai.com
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i = Ay E o] =+
Claude Anthropic, OpenAl= 4! u?ﬂ =°] F4
https://claude.ai
. Amazon
Code Whisperer https://aws.amazon.com/ko/codewhisperer
A
Bard Google A 2}
https://bard.google.com
‘ SxYn s A, A 2 Sy
tabnine https://www.tabnine.com/
Meta, Open Source
Code Llama https://ai.meta.com/llama
. . Pair programmer, <=2} IDE
Replit (Ghostwriter) https://replit.com/a

2. HBAJAAFEH Z=S AT F A= AT AL EF

2024'd 3¢ W5 2] Q1F A5 ~EFE S Cognition A= Al Al # 2] Al W2} Devins H3E §)
T}, Cognition AIS< Devin©] Al Al 2 2 2 45 3he &2 E S of 7idabetar =43t “H & o
oA Devin B= 285 4 BHehe-A Aol 7 e 2 flol A a3 gon, 7 A 9+

= BE AudEel Ags

ol
= A7 FAFE E<59] IDE(Integrated Development Environment)<}
CLI(Command Line Interface) 374 o] 2t A At} 7H4 HA AFE-27F D8t A 2k o] F
AA ApA o] 2o = 3= E &2 S AP 1y
Belg] o)A & A et WEstar, E 8 gk gho| B e 2] 9} 9 7] A
s BES BoRt A Ao T3t @77 2Aeat 22
E Rl

952 7hA 5 oh) A s

=

ah
H

ful

iy ol
o 2

N
o My 2

14
rr

e
o

1o
rO
ol
=
=
N
—_
Lo L

SIRERCR S
1

o= oful i A Ego] s 37 o] B4 w7l o2 AT W AT E o] glo]H
H g 5ol 4&E 9 Fd(Dependency)S 7HA AL 1S WRF ofy g} Bl A ZHE T2 A2 G o]
Z = A3A T RS sh5Al 7]

al
Eot w1 s A5 o] o] FA AL gL7] Wiitoltt A AlE 2HE A7
=

i A3 A1 71 7] e = B dlelE ek 7 sk Aol ARk, B AT s e vH AL A

1 Cognition Al, Scott Wu. (12 March 2024). Introducing Devin, the first Al software
engineer.
https://www.cognition—labs.com/introducing—devin
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o) F 2 vl W G Eo] 92 7HsA ol Frh A H el ALNEA ST 0] o3 WA S gt
=8 2 o7} ek 2EE o] Aol ek o] g WET A 0% ek G ol 7]
wj ol A4 P A} 71 Eel 5@ RAS o FERoZE A2 AA S HA g o] =S
Y287 o b @A wolF e}

H2~E3}7] 9184, LLMeo] A& A A Al )+= Github
A 8<l38}=, SWE-bench H|~E & g g1 v - Zeh A7}
&l; A A oF o 9 d & 8] dEFe T Ade AEd uE
LLME BUHE o] $ & 4] 31282 1.0] H 0 Devin® 28 A 92 w4 1&gl 4 13.86%

AZE A E35HA & 4 =, Claude 22] 4.8%%} ChatGPT-42] 1.74%° B3] A &= T4 3l

i

Real World Software Engineering Performance (SWE-bench)

Devin

9 4. Al 7§22} Devin®] SWE-bench 2 3}, Cognition Al

t) 5L 7ol A Devino] 7S 2188l Yrbes 25 dlef -2\ x U o] 77 A8 Ab
&t golBY Y& Ve A E FolrH e & A3l 47}14 K& et A zbol 591
oh e 2= Al ol AAAE EebA Y AutoGPTEHE =771 W &5t} ChatGPTE ©] &
A 2xaw B 5 G4 s7] S8 Asstd Bgol wlg- A Al =A%

v = 3 5 g ol A R P 3l 28 @ ¥ Z Z-9-(StackOverflow) AFo] E o] A Fof A}gk3} ChatGPT
ol 77 o g S 2 teAd tig AFE AT A e ZE = A A Y] AZE
MR Eo] M2 HAES BV GRS ol A2 % An] 2~ ot F 5177HQ ZH QW&
29 b Aol e §¥E ChatGPT7F s Aol gRin v 2 a9tk

=S|
LS|
ChatGPT7} 34 7h & °F 52%7F A e A3 LFTF e WEE EE el

rE
1o

15 Cognition Al (15 March 2024). SWE-bench technical report.
https://www.cognition-labs.com/post/swe-bench-technical-report
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ChatGPT2] ©¥ 9] 77% % U &8st H7ke Ao A5 28 o &= B-58}3L ChatGPT7}
HE3 o] B2 AW 59 7] wid 39.34%<] 7o ChatGPTS] $H S o] A58
(ChatGPT 3.5 7]5)! o] A& &3l o}& A AV} AZES o 7 24 ol A&

TBH o] 1

fol
32
o

7=

o
F

&3
it

=

A Abgrel A e B asiths A Bl wth EE A Y Al WRH ol F ujiel o 47
AyR 2Eg Ae) A ALEsl 2 GEo] Bk olulolth o}4. & AA Y AL A T AT E
AEE A e e o F ek Folth A% Y W8-S & ok Ababololok, A4 & Al A4 3
SEJL A AFA AU BEo] Hsstth onjolth. o= $-27t 4P AIZT-E 7))

II1. AL 24

1. AIZ Q13 1 843} ¥ 3} A}g]

A ALR Q1% 3838 ek AbelEo] st B 4 e 9ok S8 A4 AEES B
[e]

3 oWl Zofell oW S o] FES WL A=A AAl At S 2ol &S Lokt

1) 3 &AL

20243 1€ H] =Y 2 QALo](Business Insider) = 72°] F AP AA o] 21 9&
fargtetar Bkl 7hl o] didto] @ Qo] thi-iE& I|Abel A 7 & F L A S Bdet
A ot 2 317 9 $(Large Customer Sales)® ©| 1t o] W] L M| F-8 that & o] & Aolzt
© awol Adslen, ol T ARGt sl A Y Al A B = o] = vER AlZF o] 55 i Al ek L
7] wtolgh= AolthY Z|Abel whEW ofn] 2 ghE F AL AH| 2] FRE EAT Y
S gt Qo o5 5 2tdo] A7t 7bs e AL ojn] u AL A v F Fa A
Foll thef A A aFaL glom, cH s e 2|50 A5 A AL Fag B aEe)
oln#] Fo] FiL Ak Axw A FEE Al 2Hlo] Yl A o|t) V]Eol = d Lol Abghe] QhjEl

16 Samia Kabir, David N. Udo-Imesh, Bonan Kou, Tianyi Zhang. (10 Aug. 2023). Who
Answers It Better? An In—-Depth Analysis of ChatGPT and Stack Overflow Answers to
Software Engineering Qestions.

7 Ars Technica, Ron Amadeo. (17 Jan. 2024). Google lays off “hundreds” more as ad
division switches to Al-powered sales.
https://arstechnica.com/google/2024/01/google-lays-off-hundreds-more—as—ad-
division—-switches—to-ai-powered-sales/
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3 & 817] Hoh AlE AbSohs AS argstar ks A9y
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18 Tech.co, Aaron Drapkin. (22 May 2023). 47% of Business Leaders Consider Using Al
Over New Hires.
https://tech.co/news/businesses—consider—ai-over—-new-hires
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IV. A4 AA
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AHE, &5 e Aol TH, A 9AHS FRHH R ugs] By Ha Gz bl = A4
HAF 2L E o] HEatE b s AT 2= (lvks A S & AT 2R AT E g0
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