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SUMMARY

1. Title: A study on Policy Directions for Fostering Software Talent in
Response to Generative Al

2. Purpose and Necessity of the Research

With the advent of generative Al, technician groups such as SW developers have gained a
weapon to improve development productivity, but they are also facing challenges such as adapting
to changes in work styles and securing new competencies. Therefore, it is time to explore
changes in digital manpower training policies in response to these environmental changes. This
study aims to analyze the impact of generative Al on development work and suggest the direction
of digital human resource development policies accordingly.

3. Composition and Range
Chapter 1. Introduction

Chapter 2 Generative Al Technology Development and Domestic and International
Policy Direction

Chapter 3 Changes in development tasks due to changes in SW development
environment

Chapter 4 Digital Talent Training Plan in Response to the Generative Al Era

Chapter 5 Conclusion

4. Main Contents and Results

Generative Al, a technology that uses deep learning techniques and massive amounts of data in
the form of text, audio, images, or video to learn and generate new content, is driving major
changes in business, society, and education. In response, major countries are reorganizing their
formal education programs to expand digital literacy curricula and university degree programs to
cultivate digital talent. Major countries are emphasizing the development of Al talent in enterprises
and improving visa systems to secure global talent from overseas. In order to compete in the



global Al market, Korea announced the [Competitiveness Enhancement Strategy for Hyper-scale
Al] in April 2023, and will maintain existing policies to develop Al -SW talent, such as the
[ Comprehensive Plan to Nurture Digital Talent] and further develop global talent specializing in
the development and use of Generative Al

We analyzed the impact of generative Al technology on each stage of the SW development
process (requirements analysis, design, implementation, and testing) through literature studies,
interviews, and expert surveys.

The results of the literature analysis are as follows. The requirements analysis phase is not easy
to work with automation tools because it is important to understand and discuss features with
customers and software development groups. Generative Al is not widely used in the SW design
phase, as it is difficult to find literature. In the SW implementation phase, generative Al has
excellent performance in automatic code generation due to the technical characteristics of large
language models (LLMs), so it can be applied to code generation, code auto-completion, code
annotation, and reverse engineering. Based on the literature survey, the stage of SW testing is
predicted to be most affected by generative Al during requirements analysis, design,
implementation, and testing. It was found that generative Al can be used to prioritize test cases,
analyze error causes, and generate test cases.

Next, we investigated the usage and opinions of developers and experts in each stage of the
SW development process. In the implementation phase, developers use Integrated Development
Environment(IDE) with generative Al as s a primary tool for generating and verifying program
code and explaining program code. In the testing phase, developers said they can test single
features of a program, but not features that include business logic. In the requirements analysis
phase, experts noted that it is difficult to use generative Al to listen to customer requirements
and understand the context of customer requests. Intermediate developers were more productive
than beginner developers, which is likely because beginner developers have difficulty identifying
bad code due to the hallucinations of generative Al

Next, we examine the impact of generative Al technology by development related job tasks and
detailed work tasks (DWA), and analyze the impact of generative Al by the four stages of the SW
development process. Among SW development tasks, the DWAs with the highest impact of
generative Al were “Write computer programming code” , “Develop computer or online
applications” , “Test software performance” ,  “Develop testing routines or procedures” , and
“Prepare instruction manuals” . Among computer programmers, software developers, and web
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developers, computer programmers are the most likely to be impacted by generative Al

According to the results of the literature study, in-depth interviews with experts, and analysis of
ONET data, the stage of the SW development process that is most affected by generative Al
technology is the implementation stage, and what developers can do in the implementation stage
using generative Al is to generate code using “code already included in the literature or the
Internet” and to automatically complete the code when using functions provided by the integrated
development environment (IDE). It is analyzed that the utilization of generative Al is low in the
requirement analysis and design stages of SW development, and therefore it does not have much
impact on improving development productivity in SW development.

Based on the above, we propose a policy for fostering digital talents related to generative Al

First, expanding digital education and reorganizing digital education to efficiently utilize
generative Al technology should be established as the basic direction for securing digital
manpower.

Second, to create an educational environment for digital talents, a systematic education system
will be established, a digital talent certification system will be established, and a learning system
and evaluation system for digital education will be established.

Finally, to promote continuous and efficient talent acquisition, we propose improving the system
for global talent acquisition and activating digital talent networking.

— xii —
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Responses suggest that organizations are most often hiring software
engineers, data engineers, and Al data scientists.

Al-related roles that respondents’ organizations hired, past year, % of respondents’

Software engineers ‘
Data engineers |
Al data scientists |
Machine learning engineers |
Data architects |
Al product owners/managers |
Design specialists |
Data visualization specialists |
Translators |

None of the above | 14

'Only asked of respondents whose organizations have adopted Al in at least one function. For respondents at Al high performers, n = 51. For all other
respondents, n = 413.

A= : QuantumBlack By McKinsey(2022) The state of Al in 2022—and a half decade in review pl4
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Felten et al.,(2023)47, Eloundou et al.(2023)48)-& ChatGPT &A] o]% 7]|& A7}

DX N R orfe rr
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)

A
Qo VA G B ATE SRS BAF AlY] FA LIMO] ofe 28
wZEE 24T 1 9 Yol WE A BAES EEHAT Al 932 vt
Hgow Felen20)e Wit A4e BAslel ¢RE SUss AR,
Eloundou(2029)& ¥, 4%, HExA 50| ¥& 529 ddoj3] 592 a7shs 4

S A4Y Al GE B2 RO dSYT

Al 53 A4Y Als B9 Hgel MAE G ok BUT 5 ek AR ATl
ool A7) D&Y BY AR 189 A B AN Mg Ao A

18 F7bt B & ek Al Fgol 7ol LEANA LTS Gt 18R
o YT GFE F otk LEASE AR o8] THH O Aelsa el

s Qo] Aal7] 9% Ful7h Bad Aolk

44) AR AAN 2T 5 Ao Ikl FFH ZRA 2ol o7 A} A §BA
A AL FHFEE FoH ALY Woi% LEHE 29

45) Felten, E., Raj, M., & Seamans, R., Occupational, industry, and geographic exposure to artificial
intelligence: A novel dataset and its potential uses

46) 7<= ©]3l(oral comprehension), 7?4 FE(inductive reasoning) S{(O*NET d|o]€)

47) Felten, E., Raj, M., & Seamans, R., How will Language Modelers like ChatGPT Affect
Occupations and Industries?. arXiv preprint arXiv:2303.01157.

48) Eloundou, T., Manning, S., Mishkin, P., & Rock, D., Gpts are gpts: An early look at the

labor market impact potential of large language models. arXiv preprint arXiv:2303.10130.
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Copilot 52 LIM #d =75 7o) &8st Qi
Georgieff(202249= A} F7P7HA] A& T2 FH, Hold UxdE 7&
st AEslE7] o FIAE AESe Al AEvte AMEE 52 T
gt olo] AXES O s A S 3, 2ZES Y A A
o EAS BAsta, AZEY 0] T FHM LZEYY T il HAF

Al 3-8 AA5AS B8 B P,

ALE SW A Z2AA 2 AXEY Y AEa 2HA(TASK)

L SW /e ZT2AA

AZESo= el 2 ¥Ye AAsks BEANT volE e ol &
o) &

ZEYo] RS g 2 o2 /R0 YrEAA] ALHA
ZE o= AFHAA =g ol(hardware)s &3t 54 A& sk A9}
T2, #h AA T& Ve BEAFY, F 2RI [T ol AHostar 9
ool Zeag /i =7 NS AZESOE AR, AS, FASEH At
= 822 e LZEHojoltt
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49) Alexandre Georgieff(2022), Artificial Intelligence and employment : New Cross-Country

Evicence
50) Y7193 A Ee](2023.7.19. F=F)
51) AREAZJAA TTA(023.7.19. =)
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ol=g}t [ Mainframe H PC H Web ]‘ Mobile M Cloud N XR J
#= ( Mainframe { Client-Server [ Network/ Internet ] Grid N Cloud ”'UPCP
s Computing J Computing J Computing {Compuﬁng Computing J
& ) & =/ 27X
dolgl | CEETE | wmmooe | MELEN [ x2 o
= [ 16 Il 26 H 36 J[ 46 ][ 56 M 6G
(0s &) ERP 5) eb E2I2X 4 s Data £4& Al S

-1 AT ES o

. HBM, 3= B 378+3), NIA, STEP,I [EEE Access, MDPI, IMIS Presssearch A5 ¥ 3

ALES 0|

At dejshr] A &

T 2 BEE AAFE A

=
Tse) W9le e} gol Aelsln AUk )

&3} KA(Knowledge Area)

Software Requirements

Software Engineering Models and
Methods

Software Design

Software Quality

Software Construction

Software Engineering Professional

Practice

Software Testing

Software Engineering Economics

Software Maintenance

Computing Foundations

Software Configuration Management

Mathematical Foundations

Software Engineering Management

Engineering Foundations

Software Engineering Process

A5 : TEEE(2014) Guide to Software Engineering Body of Knowledge V3.0

52) ISO/IEC/IEEE std 24765:2010(E) 2010. Systems and software engineering - Vocabulary
53) IEEE(2014) Guide to Software Engineering Body of Knowledge V3.0



B GAKAE A 2ZEYS] A, +Y(Software Maintenance)¥} ©]E 93 A
Agoz Ytk £ZEY S M YL AXTEYO Q7 EX(Software Requirements
Analysis), AXEo] AA(Software Design), AZEL o] &H(Software Construction,
Implementation) % AZE|o] A& (Software Testing) 5¢ ZEAAE FEHTH

(07 3-2] &AZE ] MY ZE2A 2

4

IMPLEMENTATION

THE
SOFTWARE
DEVELOPMENT S
CYCLE A

<] . Thanh (Bruce) Pham(2019.10.16.), 6 Stages for Software Development Procedure You Need to
Know, https://saigontechnology.com/blog/6-stages-for-software-development-procedure-you-need-to-know
2024.1.11. %3]
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https://saigontechnology.com/blog/6-stages-for-software-development-procedure-you-need-to-know

SE A4S A daelE Adol dasole v, YuYBe Moz Zz
8% QoJE ol gl AmESY TP SR F2 g T2 Ao
= shslo), 2xEdo] olFlElA, 2zEso] Aulze Fee] ne WFHL, @
A} gol A8 I ZEd Qof C/CH, Al stoldl Fol itk

[

(28 3-3] ==z dojo] Altid WX

JavaScript | D | Go

Prolog MATLAB

FLOW-MATIC

Plankalkil Autocode Pascal C++ Perl Groovy Rust Swift

‘ LISP ‘ ‘ BASIC ‘

| saL ‘ Python PHP ‘

LTI | F

! II|IIII|||||]|||| AT BN
L s e T 1t

PO U A
LR B R

A ‘ 24 4

|
i =
960 1970 1980 1990 2000 2010

‘ Objective-C Scratch

Dart

Kotlin

Java Closure

I Short Code

FORTRAN |

Ruby

l Smalltalk

Haskell Visual Basic Scala

<% : Pramodbablad(2019), History Of Programming Languages®¥

S oud sk Baste] olsh BAW ETES AGStl FRUh
A A F8F A F Sk =E A, AP 715 A4S B B BASt]

=
0 % 2F PBASS GE A FEE PES, WL AH3 5o A
=
=

HAE GA A= HAE A3 HAE Ao|AE A5, T HAAE
E, A% HZ2E, AHEA HZ2E F9 4H9 H2EE TPt THH2EE @9
A F=9 & AlzFle] SFFoR FAIRll
gAlolth, H2E B ZEES Agste] A&He OF FAHLS Fd

AZEYoE TR #4, A, 75 GAIE AA e AZEYYE F
A Ao A A b A WEst] i
S93tA "k

Savary-Leblanc(2021)%9)= tha-3 o] #H AZEYS] e Y =FE BR7E

b

4
O+
riot
o,
2
=
bRl
ol
K
B>
[l
It
1o
2
>
[~
fai)

54) https://javaconceptoftheday.com/history-of-programming-languages/ 2024.1.10. %3]

55) Maxime Savary-Leblanc, Lola Burgueno, Jordi Cabot, Xavier Le Pallec, Sebastien Gerard
(2022), Software assistants in software engineering: A systematic mapping study,
wileyonlinelibrary.com/journal/spe, DOI: 10.1002/spe.3170
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i)
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(<E 3-2> A2ZEo] M XY =F

eraol A QlEfm|o] A
OJE{ |0 i
7 QI E{ | o] A ok B Eclipse, Web UML, BPML,
odgy . browser S Papyrus
e
Eclipse, Intelli]
API/3 & It FX/AA, IDEA, Visual
7Nk / =R/ . Java, Python
A glolBajg] v Studio, Web
browser =
It &4, I& Eclipse, Visual
Jic e T p ) Java, JavaScript,
il . wA0] ot - Studio, Android
o =A ! ) ) Python, C#
= A3}, Refactoring Studio &
AlS S i, Ecl % S
FAE £AS i ot
S Skel3 S /atoluaal clipse, ,ib Java, JavaScript,
Ay _ ) browser & CSS, HTML
£Alg}, 28}
=R Eclipse, Visual
C S #2 A L Y Studio, Android | UML, Java, C#
- Studio &
A A WA/5E 2
Sk i ! 8/ Eclipse, GitHub £ All
2] (VCSH) FE F7

A5 : Savary-Leblanc et al.(2022), Software assistants in software engineering: A systematic mapping study

Table 6 A3
N GAE A
11.8%

LZE o
FEs1H, 20223 71+

2L AAVESE ERES 935k Al &89 5] e
Hiol 59%2 M 2 AR ARfeS AR}
A AreS AR itk ot
AZESo] I 9A F aFARY &4, A
+ Plan, 7+&-& Create, HIAE+= Verify2 &3t w35ty ot

FoA A 9ty AXESo] T8 T
Fto] 25%9

56) Version control system

S AJAS MS, Atlassian, IBM, GitHub, Broafcom ©]
Z7)ske] 186 ol o]Z2H5D E3] 56009 e 7Y
GitHube] A-fg&o

57) Laurie Wurster et al. (2023), Market Share: Application Development, Worldwide, 2022,

Gartner (2023.6.16.)



(19 34] AZEYo] T =7 AR

Application Development

“

= Application
Development PaaS
= Enterprise Agile
Planning Tools

= Build

Event-Driven Web
Agile Development

= Automated Testing
= Cloud Testing
= DevOps Application

Other AD

= Conversational User

Interfaces

= Gaming Tools

- Behavior-Driven Testing
; Fra'meworks Erenmiprsat = Quality Engineerin
* Reqguirements - Hypothesis-Driven ) g C
Definition and Development = Service-Oriented
Management - Mobile AD Architecture Testing
= Product
Roadmapping Tools & Pt Iﬂzsr:aDz;t; anit
s = Code g
= Conversational User
Interfaces - Java Platform AD
= Design Joas
Conti - Microsoft .NET
- E;’Se'sgggz Platform AD Tools
Event.Dri - Language-Oriented
= Even=umen Development
Programming Environments
Models B —
s - Dynamic Wel
- Mediated AP Application Tools
- API Economy - Intelligent Device
- Database Design Development Tools
- Object-Oriented - Public Web APIs
Analysis and - Reactive
Design Programming
- User Experience « Configure
Tools Aoplicati
= Other Application ) ngﬁlgi?;lon
Development Life Management

Cycle Management

» Post-Scrum
Methodologies

Gartner(2021), Market Share Analysis: Application Development Software, Worldwide, 2021

AZEY 0] XY ZEAAE ZEAE I (Software Engineering Management), 4]
3}, /432 (Software Configuration Management), 2 X 3(Software Quality), 72|, &4
34 %Ol gdFoz FAHED

AFZ0 AZEY 0] e s A= 7 A (Software Engineering Economics), 7% &
7J(Computing Foundations), 48} *|4](Mathematical Foundations), &3} *]2)(Engineering
Foundations) &% 823}t

AZEYE ARHo R Pt FAETE] H3 o
Edo] s Eolg} gtk /i Ed e S5 —?451
Aom, Q7R A i Foll 223 WA o] ofH%
yA Hume S F e Bl Ut o|F Hest

DAY ATAGS AN, A BAS SHU
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3 WHECR ATE 101 7H HDev)3} IT +FOps)9] 2ds Tt A-s3hst
h3® HEF2 BHEES T Hsﬂ/ﬂh A& sdH AL wjZ(Cl/CD,
continuous integration (CI) and continuous delivery (CD))7} R A= ojok Slr}59) o] &
ol 2ZESS A AEA o] ofd wo] dEsA L, A TIRbe @5 ¢
ATH.60)

B A7 el AZEHY 38 1o/ 9 T AT do &k AZE
8772 (Software Requirements), AZESJo] AA|(Software Design), £ZE o F&
(Software Construction) % AZE o] A& (Software Testing) F-i-0]Tt.

58) https://en.wikipedia.org/wiki/DevOps#cite_note-CD_HJ-17 (2023.8 =3])

59) Sacolick, Isaac (2023.4.15.). “What is CI/CD? Continuous integration and continuous delivery
explained”. InfoWorld. (2023.8. %3])

https://www.infoworld.com/article/3271126/what-is-cicd-continuous-integration-and-continuous-deliv
ery-explained.html

60) https://en.wikipedia.org/wiki/CI/CD (2023.8 Z3])
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2. SWHE7} A5 2hd(task) B AlF- 4FDWA, O*NET 7]9h)

AZEYS] A 2 gd FHE HFAA= Ukl ITSQFD, vl=r2] O*NE
T62), =r2] SFIA63, EUS] ESCO8Y 5ol AHeFo] Q) o] F B AFRyA= vl=
o] O*NETES H1 g 3t AZEY o] HEVE AASIL AZEY o] 7 5o H

83 AYS Bogith B AFolA ONETY AFAAE &83 olf+ O*NETo
7

2 AR e ol tig FE ASE Bt Q7] Witk 7]&eds O*NET
I FFAJEFOOCH) | AAZE 2A &ren, O*NETe] 2A5E SOC A|A - st
o

T Qe EEAYEFY we golg 2% golsith ONETY A FEF
2

019) & Computer Occupations (15-12**, HFH AP o3 2.

< 3-3> O*NET SWHE7} 2 FA A

O*NET-SOC A
15-1211 Computer Systems Analysts
15-1212 Information Security Analysts
15-1221 Computer and Information Research Scientists
15-1231 Computer Network Support Specialists
15-1232 Computer User Support Specialists
15-1241 Computer Network Architects
15-1242 Database Administrators
15-1243 Database Architects
15-1244 Network and Computer Systems Administrators
15-1251 Computer Programmers
15-1252 Software Developers
15-1253 Software Quality Assurance Analysts and Testers
15-1254 Web Developers
15-1255 Web and Digital Interface Designers

61 ITEoFY #FA AITSQF Information Technology Sectoral Qualifications Framework) T4+ &%+
oA FE&EHE AFE EEstd ®HFESSHAL A YT a3 vES 7233 AY

62) O*NET(The Occupational Information Network) wm=F 2Zl4AFH(DOT The Dictionary of
Occupational Titles)®} w]=F ZF2]JEF(SOC Standard Occupational Classification)S 7]%+S.
2 7t Ao 8% 9dFS 28 52 AT A dolEuol Y

63) ARz ANE Y3 7l¢ =YY ASFIA Skills Framework for the Information Age) 71&
ok 27 AE7tEY ey 9%S #gsty] s gAE 2 ICT #d Ve =248 Y
< 53l ExFFeto B A

64) ESCO(European Skills Competences Qualifications and Occupations) EU =FA1% 2 a8
THY #HE AE AY 2 Ulss AW A 9 /6] A8 FEAL3 T Adg AA

65) Standard Occupational Classification & 2|4

o we

=
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O*NET-SOC A
15-1243 Database Architects
15-1251 Computer Programmers
15-1252 Software Developers
15-1253 Software Quality Assurance Analysts and Testers
15-1254 Web Developers
15-1255 Web and Digital Interface Designers
A= O*NET

1

H ARE HTaske} 7l& ARE AFsta, Ade 733t
= d g3 AR A% DWADetailed Work Activities)e AlFasta ok AF-
o S Fs] A FAAA JFE st glom,
5 TP A% AHdES Aesta Aok
o] & Zdo| ¥ Mt B Prl"i—% A= AFH 2239 1774, AZE
Ao ALA 1970, PALA 2970 5 F 6570 A(Task)& #EFste] st
th&e AFE ZZ g (Computer Programmers)e] 2+¢] uj&-o]th

<E 3-5 AFYH Z=2aYdH 7 £33 ZA(Task, 1171)

A (Task)

Jel, 29 9 reld A5 AYelt AFZS A=) tholoj 19 Fusn 2
=

o

e
AgEel P odAlT 4 UEE T FHS ST AL Y42 BAE 24
=

N, EAZS) G AP FH mE Fu A6 Z2age A6 $EEEA

LZESOE A¥ste] Uste ARE A=A HZE

dots At e s 22ads AA3] WAs e g Fsty of 4

AzE BA7 golstel ARE 2O A9 A BYRE BAS gos

al
29 BEEHE oG ARE 2T A sl A TP £

A A=AA 8 gE AgAe gyt A2 =R U

4% A48T ety A3 Aol Hrd e A4

Z2ad% 3 2238 39 uF 3 ARSAIAl Z2a e ARSI Zeel tiel ws

Z+5 : O*NET Tasks to DWAs &4



Al Z2 3 (Computer Programmer)< ZHrEH ofEFgAlolde A4 + 3
Fro} 2THEE AA, FA, HAEs= AYS T2 FYsith ol AZEY

o] 7H&AHSoftware Developers) B € 7H'#2HWeb Developers)7t 243k AAIAE v}
Bo® Z¢gith

28 A~z EY o] 7 EAKSoftware Developers)e] 2ty uj-g-o]t}.

(E 3-60 2ZE o] /MEA7E £33t= 2 (Task, 1271)

+
ol

HE dFste AZEOlE AA, MT F

AREARe] @ AR S A sk AIRbIE W89 Aok WA AAe B 2A

AXEQ o A2H HAE T AF Aa @ A4S ANEstAY A A

71E AZEYOE A QFE FAHSL, NESE dt=gojd @A =AHSAY, <lEH o)
25 gadel=sta A% A

AzE AL XU, TR e St delste] Axue HAs TR @A} 7|
B, A% 9T A% 8 Agsolzd tE Pu fS

tolel Ag] e Z=AE fAefatet golsto] Holy Ay ZzAEQ AR Aoy 7]l

Az" A% B AT BAL 98 HolHE A%, A4 B x4

Azdlo] Aol BAl AFeheA #Askr] el Aol 75e mUE

Z+& : O*NET Tasks to DWAs &4

AT EY o] 7zKSoftware Developers)s= FFE], AZEY 0] T+
ZEIRS A, A, pEEt AFE RS, 5 9 e 249 d
2 gato] ALgA QFAEES BAEI AZEY S £RAS Adein,

dlol dxYolel FHste st=do] 5 AxE 0} A2ElE FHITH



the-2 ¢ 7)dxKWeb Developers)e] #+¢] uj&-o|th.
<FE 3-7 ) M7 38t 2 (Task, 1271)

&Y (Task)

A4 w2398 o), FH= A% =7, B £7, AL FolE At 9 AelE
A =

£ Wriste] mEJ RAWA, AWeA Txese dEA, dA £EE F

A

st=A], B

j
A, AA B &9 AAd T8H=A &<
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2t Task= of2] 7§¢] DWAR e o, Zk DWAS] Aad o7 Task7} A
%E} o] T Fdo] ¥F9 /Mg B FES AAsH: AFE ZEIYH, LZEY]
of JiEA, SI7iEAe] SI7He] DWAE v 2t DWAE /it 23 #d Sl=
DWASH AAE Alo] gaFg = DWAS thal] A3del 7|&d 2HE =&317] 914
DWA @°F glo] A&7t AEg Fddrh A7l DWAS AN v d=2 A
HE A

CE 3-8 L 4T FASE AYelA FASHE DWA

DWA

Analyze data to identify or resolve operational problems.

Analyze data to identify trends or relationships among variables.

Analyze market or customer related data.

Analyze project data to determine specifications or requirements.

Apply mathematical principles or statistical approaches to solve problems in scientific or applied fields.

Assess database performance.

Assign duties or work schedules to employees.

Collaborate with others to determine design specifications or details.

Collaborate with others to develop or implement marketing strategies.

Collaborate with others to resolve information technology issues.

Communicate project information to others.

Compile technical information or documentation.

Conduct research to gain information about products or processes.

Configure computer networks.

Coordinate project activities with other personnel or departments.

Coordinate software or hardware installation.

Create databases to store electronic data.

Create electronic data backup to prevent loss of information.

Design computer modeling or simulation programs.

Design software applications.

Design websites or web applications.

Develop computer or information security policies or procedures.

Develop computer or online applications.

Develop database parameters or specifications.

Develop detailed project plans.

Develop diagrams or flow charts of system operation.

Develop guidelines for system implementation.

Develop models of information or communications systems.




Develop performance metrics or standards related to information technology.

Develop procedures for data management.

Develop specifications or procedures for website development or maintenance.

Develop testing routines or procedures.

Document design or development procedures.

Document network-related activities or tasks.

Document operational activities.

Document technical specifications or requirements.

Estimate time or monetary resources needed to complete projects.

Evaluate utility of software or hardware technologies.

Identify information technology project resource requirements.

Implement security measures for computer or information systems.

Install computer hardware.

Install computer software.

Manage documentation to ensure organization or accuracy.

Manage information technology projects or system activities.

Modify software programs to improve performance.

Monitor computer system performance to ensure proper operation.

Monitor the security of digital information.

Prepare data for analysis.

Prepare instruction manuals.

Provide customer service to clients or users.

Provide recommendations to others about computer hardware.

Provide technical support for computer network issues.

Provide technical support for software maintenance or use.

Read documents to gather technical information.

Recommend changes to improve computer or information systems.

Report maintenance or equipment problems to appropriate personnel.

Resolve computer software problems.

Supervise information technology personnel.

Teach others to use computer equipment or hardware.

Test computer system operations to ensure proper functioning.

Test software performance.

Train others in computer interface or software use.

Troubleshoot issues with computer applications or systems.

Update knowledge about emerging industry or technology trends.

Update website content.

Write computer programming code.




A2 SW el LLM &8 A%

AR Al =771 Yoo Aok AjkAo)7|= AT, AlE o] &ste] /i ZEd
ek ARE FAY, Z=F JiAE Fa guAed &8 -’F A= 59 AZES

= TTsol EAsten, ‘[ 3-4] Edo] A =7 A
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35% CADP

O

iPaaS
25%

20% MXDP

o
2
8

CAGR 2021-2026

Other Low-Code
10% Development RPA

BPA Technologies
5% ‘

5% 10% 15% 20% 25% 30% 35% 40%
Growth 2022

<% : Varsha Mehta et al.(2022), Forecast Analysis: Low-Code Development Technologies, Worldwide,
Gartner, 2022.10.27.
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69) Swinhoe. GitHub CEO: The Future of Coding is No Coding at All. (2017.10.13.)

https://www.idgconnect.com/article/3578431/github-ceo-the-future-of-coding-is-no-coding-at-all.ht
ml (2022.11.3. Z3])

70) Varsha Mehta et al.(2022), Forecast Analysis: Low-Code Development Technologies,
Worldwide, Gartner, 2022.10.27.
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71) Fahim Sufi(2023), Algorithms in Low-Code-No-Code for Research Applications: A

Practical Review, Algorithms 2023, 16, 108. https://doi.org/10.3390/a16020108

72) LUCA TRAINI et al.(2021), How Software Refactoring Impacts Execution Time, ACM
Transactions on Software Engineering and Methodology, vol 31, no 2.
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[28 3-6] IT #oFd Deep Learning 71& &

Systems programming & robotics
Database architecture

Database administration

DevOps

User interface

Applications & networks

Source code management

Data management

Software Category

Enterprise services
Web development
Testing & quality
Digital security

Data processing

(0] 2I0 4}O éIO Bb
Deep learning demand
A5 : OECD.Al(data source : www.adzuna.co.uk), Al skill demand by IT category, 2023.9.1. %3]k
Ag25 HFsFe] ChatGPT 4.0 Advanced Data Analysis 7]5S ©]83le] 3 wlxlE A 4(2023.9.1,
322 Unicode 7% dlE 2 FA <)

Stackoverflow®] 7H&=} th A&oll oJshd XA SHAS] 77%7F Al 7 =74

73) stackoverflow(2023), 2023 Developer Survey
https://survey.stackoverflow.co/2023/#sentiment-and-usage-ai-select, 185=7} 9%+™ o] 7§
2 AE, AR NEA 75%

74) OECD.Al(data source : www.adzuna.co.uk), Al skill demand by IT category,

https://oecd.ai/en/data?selectedArea=ai-jobs-and-skills&selectedVisualization=ai-skill-demand-by-it-c

ategory, 2023.9.1. %3]



https://survey.stackoverflow.co/2023/#sentiment-and-usage-ai-select
https://oecd.ai/en/data?selectedArea=ai-jobs-and-skills&selectedVisualization=ai-skill-demand-by-it-category
https://oecd.ai/en/data?selectedArea=ai-jobs-and-skills&selectedVisualization=ai-skill-demand-by-it-category

thell zojHolAY wl- ool om, MEWdAs 4%, A9 Wee AHEES
55%7F AH&= st AT olv] ARgEAU, AR Alflo] Q= NEAE 69%3A
tE.7) StackOverFlow(2023)2 AIE 7 DAR=Z 7 Bol AHgshke Fie I=s
Agstal, guAsta, 2208 #d £A4E AAshs Zlolgka TR0

ml

(28 371 202340e] AAA 0.2 LA Ee] AIE 74 Bl ALgske A B

Writing code 82.55%

Debugging and getting help
Documenting code

Learning about a codebase
Testing code

Project planning

Committing and reviewing code

Deployment and monitoring

Collaborating with teammates

Z ] : Most popular uses of Al in the development workflow among developers worldwide as of 2023,
StackOverFlow, 2023

AP AlY E3o] AZEd o] /P Zg2A| 20 E dFS & Aolgke 7o &
sstal Stk IDCe 2023 3d “ml 7|9 548 2 AE d22A SBRAES
e 1871 el AE AVF 9Fe v Bobell disf AlF e, 1A o, v
"R, 9 5 718k HlzU s ZokE AR £ZES S i fARlE AdEEkid
o AEEA SEARS] 60% o]/do] 2023 SHEARe] 22lM AAE Al Z1ed A4
Q4%)3tAY 3 7€) AHE AHIGTRE EAYSkAL tkal T3

75) https://survey.stackoverflow.co/2023/#sentiment-and-usage-ai-sel-prof
76) AIZ AF&3+= 37,726 NEAF A FAF, 2023.5.8. ~ 5.19.
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Software development and design
Product development/design
Customer engagement
Marketing/PR

Sales

Supply Chain

HR

Finance

Manufacturing

R&D

Worldwide
[ e
I 2%
I 1%
| BED
N 5%
I 6%
B 3%
B 13%

12%

9%

[eXxe]

North America WE
I - I 2/
I >4 I 0%
I 20% I 0%
I 0% 2%
I 5% | A
B 3% | B

14% B 5%

13% D 14%
6% 18%
6% 7%

Qe VA 0w diEs W22 9

[ex]
=

|

I >
N 30%
I 22%
I 22%
D 1%
21%
17%
12%
15%

14%

<% : IDC(2023), Thinking about the organization in which you work, in which two business areas do
you think generative Al could make the most impact in the next 18 months?, Future Enterprise Resiliency &
Spending Survey Wave 2(2023.3. ZA}), 2023.5.

7FEU & AIE &XE o] g8l 2-8(Al-Augmented Software Engineering)dt= A
2 2l 59 ol E438tE Aolgta oSk 20273714 dEZefo|z AXE

o} A=Yy oie] 50%71 ™Az g (ML)

Software Bill

(1% 3-9]

of Materials

Prompt Engineering
Open-Source Program Office
Al Coding Assistants
Event-Driven APls

Value Stream Management Platforms
Software Engineering

Intelligence Platforms
Observability-Driven Development
Innersource

Cloud Development
Environments

EXPECTATIONS

DesignOps
AlEngineering

Al-Augmented Software Engineering
atform Engineering
Responsible Al

Design Systems

Internal Developer Portal

Softwa

—

~

re Supply Chain Security
Performance Engineering
AFAugmented Testing
— Continuous Quality

— Observability

) DevOps Test Data Management

Site Reliability Engineering
APl Security Testing

N 29 SFE S Aolekn Ak

LZESo] F8 2023 3to] = Mol F

Citizen Developers

)
DevSecOps

Product-Centric
Digital Immune System /" Delivery Model

( Behavior-Driven
Development

Green Software 1 Secure Coding Training
Engineering Feature Management
GitOps
- As of August 2023
Innovation Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
TIME
Plateau will be reached: (O <2yrs. O 2-5yrs. @ 5-10yrs. A >10yrs.  ® Obsolete before plateau

<3| . Dave Micko (2023), Hype Cycle for Software Engineering,

7FEY, 2023.8.1
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Software quality and testing

Security testing and vulnerability management

18.0%

Writing code
User interface design I ©.0%
Prototyping I S.5%
Deploying code I S.5%
Monitoring I 7.5%
Requirements, user stories, value streams | 4.5%
Other (Please describe)  0.0%

0% 5% 10% 15% 20% 25%
(% of respondents)

Z*] : Melinda-Carol Ballou(2023), Generative Al Offers Greatest Expected Developer Benefits to
Software Quality and Testing Followed by App Security Testing, IDC

3% Al 29 o] F AGY AIE ARgstd AR a7 AREE Aofshal, AFEA
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78)

77) Frances Karamouzis et al[2024], TechWave Podcast: Al-Infused Future of Software
Developers and Synthetic Cohorts, Gartner, 2024.1.10

78) Begum Karaci Deniz et al.(2023), Unleashing developer productivity with generative Al,
Unleashing developer productivity with generative Al, Mckinsey(2023.6.27.)

https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/unleashing-developer-productivit
y-with-generative-ai 2024.1.11.%3]
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Gartner(2023)= /W ZT2AM 2~ GAEE /A AAAE =o)7] Y8 AAAE AV}
g 4 At de Ted 2ol Azasg.
(28 3-111 71 AIRF 955 93 A8 Al =79 7%

« Generate code

« Generate unit tests - Generate acceptance tests from user stories

« Guide code structure « Generate acceptance tests from APl documentation
« Enable effective code reviews « Detail user stories and prioritize backlog

« Optimize code comments

e

Sungy, ’uoO

Agile

« Detect and fix code errors

« Document test plan from stories

« Generate integration tests

« Identify and fix vulnerability errors
« Identify reliability bottlenecks

<2 : Keith Mann, Frank O'Connor(2023), How to Use Generative Al to Boost Developer Productivity,
Gartner, 2023.12.15
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80) J. Lin, Y. Liu, Q. Zeng, M. Jiang and J. Cleland-Huang, “Traceability transformed:
Generating more accurate links with pre-trained BERT models”, Proc. IEEE/ACM 43rd Int.
Conf. Softw. Eng. (ICSE), pp. 324-335, 2021.
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81) K. Lano et al.,, Model Transformation Development Using Automated Requirements Analysis,
Metamodel Matching, and Transformation by Example, ACM Transactions on Software
Engineering and Methodology Vol. 31, No. 2, 2021.11.17.

82) Brent Stewart et al.(2022) Quick Answer: What is Design-to-Code?
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83) Christof Ebert and Panos Louridas(2023),Generative Al for Software Practitioners, IEEE Software
Volume: 40 Issue: 4, 2023.7. - 8.

84) o] = Akamas, CodeTb, Diffblue, Google, IBM watsonx Code Assistant, SeaLights, Sedai
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85) Swimm Team, Al Code Review: How It Works and 3 Tools You Should Know
https://swimm.io/learn/ai-tools-for-developers/ai-code-review-how-it-works-and-3-tools-you-sh
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87) A Mastropaolo et al.(2023), On the Robustness of Code Generation Techniques: An Empirical
Study on GitHub Copilot, arXiv:2302.00438v1

88) N Nguyen et al. (2022), An empirical evaluation of GitHub copilot’s code suggestions, 2022
[EEE/ACM 19th International Conference on Mining Software Repositories (MSR)
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Share of respondents
0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Rework, changes, unplanned work, unplanned problems 42.39%
Unclear direction

Inadequate technical knowledge or experience

Unrealistic deadlines

Inadequate of insufficient work tools

Difficult cooperation with other teams within the company
Management relations

Working as part of a remote or part-remote team

Team relations

Other
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40.97%

Share of respondents

| have a PhD | followed an online Other | followed a short-term | learnt at school (pre= I'm self-taught (free | went to university or
training course (MOOC) offline training program university) online and offline engineering school
(bootcamp, short resources: tutorials,
training course) Books, YouTube, etc)
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Aol A AZEo] AT GAA  AZEYY 8 7EA(Software
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-

L SW A Z2A2E A8Y AL A vAe 9% &4
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[
Improve customer/business o WSO o ToR3
satisfaction 23% 62% | m First Choice
Increase speed of delivery 23% 59%
|
Increase delivery cadence 8% 34%
Reduce development cost 33%
Improve developer engagement 8% 30%

Reduce friction or cognitive load

o,
faced by developers Bk 2%

0% 35% 70%

Z*] : Hema Nair et al.(2023), Quick Answer: How Can Generative Al Tools Speed Up Software
Delivery?, Gartner, 2023.6.8.
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<E 3-12> SW #H A Fo] 2% 5 /iy #HE DWA

aA DWA A
S5 Modify software programs to AT EQo] AL SFANS 95l AT E 0]
" | improve performance nZ = 2N
3 | Write computer programming code | ZAEE nz 7 It A
Create databases to store
A7 . diolHE A5tz At dlojEyolA A7
electronic data
Develop computer or online
23 Sop omp o =2)7o] 4l T
applications
a7 Develop diagrams or flow charts AT EQO] input, output, 2Xlof tfst
= of system operation SN eSS Aot T

HAE Develop testing routines or AT Eo] HIAE AU & AASHL

~ | procedures H|AE A]3Y
a7 Develop models of information or | ABU Al A|AE(AZ ELQ0])of Tfsh
= communications systems odl Jiek

HAE Resolve computer software AmE] AmEoo] DA F2A

problems
HAE | Test software performance ATEYo] M- HAE
ADEQo] Jjet T2HE HY(ZTZAE

312 ® | Communicate project information _ ) f h ° B
o | hors A BE, BY 58 O AFEAN
° AT (FRE 2y

A7 | Design software applications AT Eo] of=Zz|A o] A
A7 | Design websites or web applications | HUAO]EL} <l of=2]A o] A
: P - Y p

Qo Document technical specifications AT EQ0] 7|&A AtYo|L; Q JLARSE

or requirements A3}

3l Apply mathematical principles or upshAl Jo] 2ol ALY 28 ZoFollA Al
;HA statistical approaches to solve iZAst7] Yol 48R L2y EAA A
“ problems in scientific or applied fields | ¥ A&

sNcrod .

SiE ¥ | Document design or development rmEoo] AAe} Jjur Map 2As
ge procedures

4 Spn =] /\‘]

919l Hol DWAZL &k 8748 £4, 4
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—Con Q Lo vuo
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development procedures
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B} 24t

Prepare instruction manuals” = “<X& 3-12> SW #& 2 F9o] 2] F s &
© DWA” oA &l 4= Sl=tl, T3t 2329l #do] gl Aoz ZAFHNH
o] 570e] DWART= AAE Alo] F&=rt ARt A4 AlY dFe &
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Fd 7L IS Aolgta dFEAEel A YR s HaEd YAF AIE
s A= Qe Aoz Hol, AT AYL A5

2R A 4F HEEE w0l vdle A4¥ Al 289 3t aux

AFEH  ZEIa#o(Computer  Programmers), AZE o] JPEKSoftware
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https://www.samsungsds.com/kr/insights/prospective-of -generative-ai-technologies.html,  2024.1.19.
%3]
132) Shiva Aminian et al.(2023.11.10.), Timeline : Executive Order on Safe, Secure, and
Trustworthy Artificial Intelligence
133) The White House(2023.10.30.), FACT SHEET: President Biden Issues Executive Order on
Safe, Secure, and Trustworthy Artificial Intelligence
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134) NIST(2023.6.22.), Biden-Harris Administration Announces New NIST Public Working Group on
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blic-working-group-ai 2024.1.19. %3]

135) vlo]F F2k¢-= 2019 ABCIA 1% AAl, sF9lo] HCIA-AIRIZ, HCIP-Al EIEA}F /15 &

136) UK Department for Digital, Culture, Media & Sport(2022.10.4.), UK Digital Strategy
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: 58% | = 65%
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|
Online educational institutions (such as 46% | Online educational institutions (such as 65%
digital academtes and MOOCs) 1 digital academies and MOOCs)
Conferences and seminars 31% E} Conferences and seminars 46%
Traditional educational institutions i Traditional educational institutions
A i 26% : ; : 33%
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@ OpenAl !
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1995 2000 2005 2010 2015 2020 2025

<] : Visual Capitalist (Writerbuddy, Omdia, Coatue)
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