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[Abstract]

Blockchain technology has been extensively studied both domestically and internationally, with its various components
systematically categorized and managed within the industry. Although several trends and case studies have been reported, analysis
based on a systematic computing classification system is lacking. This study focuses on analyzing the index terms in papers
presented at the ICBCT and ICBTA conferences over the past five years, based on the ACM computing classification system. By
examining these index terms, we identified recent research trends presented at these conferences and compared the index terms
used. Irrespective of the differing purposes and topics between the two conferences, there was a notable similarity in the
proportion of key technologies discussed. The findings from this study are expected to serve as valuable reference materialsfor
blockchain technology research and development, as well as for policy planning and related areas.
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Table 1. Definition of evolutions of blockchain

Terminologies Meaning

Blockchain | The use of blockchain for “currency” (i.e., in

1.0 finance)
Bloczk%haln The use of blockchain for “smart contract”
Blockchain | Running blockchain in a decentralized P2P
3.0 network to ensure transparency
Blockchain | Making blockchain a real life application in
4.0 operations
Blockchain | Using machine intelligence and data analytics to
5.0 automate processes for smart applications
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Fig. 1. Search results for the keyword ‘Blockchain’ (Korean
citation index)
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Table 2. Blockchain classification system (SPRi)

Categories (Code) Subcategories (Code)
Blockchain platform (7101)
Software (71)
Blockchain applications (7102)
IT Service (7201)
Service (72)
Business service (7202)
Server (7301)
Hardware (73)
Storage (7302)
Network/Security (74) Blockchain security (7401)
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Table 3. Classification for the blockchain industry in the
Korean standard industrial classification (KSIC)
(J582, J62, J63)

KSIC Code

Sxolailel BF (KSIC)
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Classification name

Blockchain—based wired online game software

J58211-1 development and supply industry

Blockchain—based mobile game software
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Blockchain—based system software
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Blockchain—based application software

5822271 | Jevelopment and supply industry

Blockchain—based computer programming

J62010-1 . )
services industry

Blockchain—based computer system
J62021-1 |integration consulting and construction

J62 services industry

Other information technology and computer
J62090-1 | operation services related to blockchain
technology

Hosting services related to blockchain

J63112-1 technology

Cryptocurrency trading and brokerage based

J63 | J63999-1 on blockchain technology

Other information services related to

J63999-2 1| s ckehain technology
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Table 4. Sessions and index terms in ICBCT'19

Session
(Number of Index terms (excluding duplicates)
papers)
Access control; Cryptography; Database
management system engines; Distributed
Blockchain algorithms; E—government; Information

fundamentals accountability and usage control; IT

(7) governance; Network protocols, Probability
and statistics, Process control systems
(10)

Database management system engines;
Distributed architectures; Distributed
Blockchain for computing melth(_)dologiesg Djstribut_ed
finance systems.securlty, Economic impact;
(5) Electronic data interchange; Embedded
systems; Massively parallel algorithms;
Network economics; Network reliability;
(10)

Blockchain for
medicine and
health care

(2

E-commerce infrastructure; Life and medical
sciences; Model verification and validation;
(3)
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Table 5. Sessions and index terms in ICBCT'20

Session
(Number of Index terms (excluding duplicates)
papers)
Applied computing; Computer systems
organization; Computing methodologies;
Database and storage security; Database
management system engines; Distributed
algorithms; Distributed architectures;
Distributed computing methodologies;
Blockchain Distributed systems security; Electronic data

fundamentals

(8)

interchange; General and reference;
Information integration; Information systems;
Network performance analysis; Networks;
Privacy protections; Security and privacy;
Software security engineering; Surveillance
mechanisms; Surveys and overviews; Theory
of computation;

(21)

Blockchain for
internet of things
(5)

Computing methodologies; Distributed
algorithms; Distributed computing
methodologies; Distributed programming
languages; Distributed systems security;
Information systems; Mobile information
processing systems; Security and privacy;
Software and its engineering; Software design
engineering; Theory of computation;

(11)

Blockchain for
finance

(5)

Agent / discrete models; Applied computing;
Computer systems organization; Computing
methodologies; Digital rights management;
Distributed architectures; Distributed systems
security; Economics; Electronic data
interchange; Hierarchical storage
management; Information systems; Security
and privacy;

(12)

Blockchain for
public service

(8)

Access control; Computer systems
organization; Database and storage security;
Design and analysis of algorithms; Distributed
architectures; Distributed systems security;
General and reference; General conference
proceedings; Governmental regulations;
Information storage systems; Information
systems; Security and privacy; Social and
professional topics; Software and its
engineering; Software design techniques;
Theory of computation;

(16)

Blockchain
technology

(4)

Applied computing; Distributed systems
security; Enterprise applications; Information
systems; Network management; Networks;
Security and privacy; Security protocols;
Service—oriented architectures; Social and
professional topics; Software selection and
adaptation; Trust frameworks;

(12)
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Table 6. Sessions and index terms in ICBCT'21

Session
(Number of
papers)

Index terms (excluding duplicates)

Blockchain and
digital economy

(6)

Architectures; Centralization /
decentralization; Complexity theory and logic;
Cryptographic protocols; Data management
systems; Database management system
engines; Digital cash; Distributed computing
methodologies; Distributed systems security;
Economics of Security and Privacy; Enterprise
information systems; Information systems;
Information systems applications; Network
services; Peer—to—peer architectures; Project
and people management; Secure online
transactions; Security and privacy; Software
organization and properties; Stream
management;

(20)

Blockchain and
information
security

(5)

Cryptography; Data anonymization and
sanitization; Database and storage security;
Digital rights management; Distributed
systems security; Key management;
Management and querying of encrypted data;
Network security; Security and privacy;
Security protocols; Systems security;

(11)

Blockchain and
internet of things
technology
(7)

Computer systems organization; Data
management systems; Database design and
models; Dependable and fault—tolerant
systems and networks; Enterprise information
systems; Human and societal aspects of
security and privacy; Information systems;
Information systems applications; Privacy
protections; Trust frameworks;

(10)

Blockchain theory
and key
technologies
(7)

Architectures; Data exchange; Data
management systems; Design and analysis of
algorithms; Distributed algorithms; Distributed
architectures; Distributed computing
methodologies; Enterprise information
systems; Information flow control; Information
integration; Information systems applications;
Peer—to—peer architectures; Security and
privacy; Systems security; Theory of
computation;

(15)

Data security and
privacy protection
(5)

Access control; Authentication; Database and
storage security; Distributed systems security;
Management and querying of encrypted data;
Privacy—preserving protocols; Security and
privacy; Security services; Systems security;
(9)

T 7€ [CBCT'229] A7} A S TAdah imie] Al

o
TES

0%

A8k

F33 Aoltl. models and

blockchain theory and key technologies, data security
and privacy protection Ao 2 FAE ] qlo], EEAQ]

http://dx.doi.org/10.9728/dcs.2024.25.7.1791
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management and application of blockchain in digital



currency,

blockchain in

structural
information management,

and model of
blockchain

framework

information authentication and security AAS2 G4 %]

o] 9lo], EZA)¢1
A= A ok ZF A2 4, 6, 9, 6719
o 9laL, 31719] Al &2 A E o] 9lom,

AEA, OAE s, 2 A B F
EROR T4
F2e AAT

Al 2671] AQlo|= T H T

E 7. ICBCT228 MM 2 CCS
Table 7. Sessions and index terms in ICBCT'22

Session

(Number of Index terms (excluding duplicates)
papers)

Models and Cryptography; Data management systems;

technologies of
blockchain in
economic
management

(4)

Dependable and fault-tolerant systems and
networks; Distributed systems security;
Fault-tolerant network topologies; Information
accountability and usage control;
Management and querying of encrypted data;

(7

Management and
application of
blockchain in

digital currency

(6)

Data exchange; Distributed algorithms;
Distributed architectures; Distributed systems
security; Enterprise applications; Mediators
and data integration; Privacy—preserving
protocols; Trust frameworks;

(8)

Structural . . .
Computer games; Computing platforms;
framework and S L
Database administration; Distributed systems
model of L . - . f
e security; Enterprise applications; Security
blockchain in B ; )
: ) protocols; Social aspects of security and
information ) . . .
privacy; Spatial-temporal systems;
management (8)
(9)

) m r games; D mining; Electroni
Blockchain Co pute ga es. ata ning; ectronic
h ) data interchange; Information lifecycle
information

authentication
and security

(6)

management; Pricing and resource allocation;
Social content sharing; Social network
analysis;

(7)
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Table 9. Sessions and index terms in ICBTA'19

Session
(Number of Index terms (excluding duplicates)
papers)
Database management system engines;
Denial-of—service attacks; Electronic funds
. transfer; Information system economics;
Blockchain

technology and
data security

(9)

Massively parallel and high—performance
simulations; Multimedia databases; Online
banking; Peer—to—peer architectures; Privacy
protections; Secure online transactions; Trust
frameworks;

(11)

Advanced
blockchain
technology and
application
(13)

Access control; Block / page strategies;
Cross—layer protocols; Data management
systems; Data path algorithms; Distributed
computing methodologies; Distributed
storage; Enterprise applications; Human and
societal aspects of security and privacy;
In—network processing; Mobile information
processing systems; Network services;
Peer—to—peer architectures; Peer—to—peer
networks; Pseudonymity, anonymity and
untraceability; Security requirements; Software
design engineering; Surveys and overviews;
Trust frameworks;

(19)

4-2 ICBTA 2H AL HIE A4

(e}
TES

o)

technology and intelligent applications Al
o] Qlof, EFAIR] oAl AE FAZ Al

3! Molo| £
E 82 ICBTA'182] A3} A FA8hH= =12 Aol
AAsF]  F&3  Aoltl.  blockchain
o7 FAF

A
Aol 33

o afd Al 579 =o' A E o] da, 6709 AQl

o= 5] lnk

¥ 8. ICBTA182| MM 3 CCS
Table 8. Sessions and index terms in ICBTA'18

Session
(Number of Index terms (excluding duplicates)
papers)
Blockchain Data centers; Enterprise resqurcg planning;
General conference proceedings;
technology and : ; ) ; .
) : Service—oriented architectures; Social aspects
intelligent ) . . .
e of security and privacy; Software design
applications

(5)

engineering;
(6)

1797

E 10. ICBTA202| MM 2 CCS
Table 10. Sessions and index terms in ICBTA'20

Session
(Number of Index terms (excluding duplicates)
papers)
Consumer products; Database activity
monitoring; Designing software; Distributed
Blockchain programming languages; Domain—specific
technology and | security and privacy architectures;
information E-commerce infrastructure; Economic
security impact; Peer—to—peer architectures; Software
(7) design engineering; Supply chain
management;
(10)
Design; Digital signatures; Distributed
Advanced architectures; Distributed systems organizing
blockchain and | principles; Enterprise information systems;
application Information System Applications; Social
technology aspects of security and privacy; Trust

(6)

frameworks;

(8)
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3 102> ICBTA'209] A3} AlAS g8k w=2o] A
ol F&ES AAS d¥ESF AHolok.  blockchain
technology and information security, advanced
blockchain and application technology AASZ 4%
o] Qlof, EZAIQI o EE Aol ¥} R KEES FA|= A o]
TAEAT 7 S 7, 6719 =R o= FAdE] i, A
A 1970] ARlejm g Ee] glow, FES AT A 18
7N Al = ATt

EZ 11. ICBTA212| MM 2 CCS
Table 11. Sessions and index terms in ICBTA'21

Session

information technology and blockchain AJACE FAE
o] glof, BEEAQ] Ashel o FEAlo) A} R RIS FA|=
Aol A=At ZF AAL 6, 7, 6, 6719 o 4
o] gz, AA 52749 AQlej® A Eo] glom, FES
AAZE AL 4070 A1) 2 A .

3 12+ ICBTA'229] A3} AldS A8k vl A
Qe FES AlAstd #AS Zolth. models and
technologies of blockchain in economic management,
management and application of blockchain in digital
and model of
blockchain
information authentication and security 2.2 G4 %]

currency, structural framework

blockchain in information management,

(Number of
papers)

Index terms (excluding duplicates)

Blockchain and
information
security

(6)

Access control; Computing / technology
policy; Data management systems; Network
security; Networks; Peer—to—peer
architectures; Privacy—preserving protocols;
Security services; Software system models;
Systems security; Trust frameworks;

(11)

o 9]

,E5A

ofzelAloldat A s, AR we] 5

delAe] 24 Zed A, AR Q1S Heks FAI= Al

A

7

o] FAEATE 2t AL 4, 6, 9, 6719] =R T
o qlaL, M| 317Ke] A]lej= o} glom, T&e Al
gk A 267 AQloj= e

E 12. ICBTA22°| MM 2 CCS
Table 12. Sessions and index terms in ICBTA'22

Blockchain and
digital economy

(7

Applied computing; Cryptography; Data
management systems; Digital cash;
Economics; Economics of security and
privacy; Empirical studies in HCI; Enterprise
information systems; Information system
economics; Network protocol design;
Peer—to—peer architectures; Software security
engineering; Usability in security and privacy;
(13)

Blockchain theory
and application
(6)

Architectures; Authorization; Computing /
technology policy; Distributed systems
security; Formal methods and theory of
security; Human and societal aspects of
security and privacy; Networks; Security and
privacy; Social aspects of security and privacy;
Social networking sites; Software and
application security; Software design
engineering; Software development
techniques; Systems security;

(14)

Advanced
information
technology and
blockchain

(6)

Data management systems; Information
systems applications; Mobile information
processing systems; Models of learning;
Object oriented constructs; Semantics;
Storage management; Visual content—based
indexing and retrieval;

(8)

3 112 ICBTA'219] Al AlAE Fd8he w=ite] A
AojE FEHS AAste] ZAg Aol blockchain and

information security, blockchain and digital economy,

blockchain

theory  and

application,
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advanced

Session
(Number of Index terms (excluding duplicates)
papers)
Cryptography; Data management systems;
Models and vptograpny g v

technologies of
blockchain in
economic
management

(4)

Dependable and fault—tolerant systems and
networks; Distributed systems security;
Fault—tolerant network topologies; Information
accountability and usage control;
Management and querying of encrypted data;

7

Management and
application of
blockchain in

digital currency

(6)

Data exchange; Distributed algorithms;
Distributed architectures; Distributed systems
security; Enterprise applications; Mediators
and data integration; Privacy—preserving
protocols; Trust frameworks;

(8)

f Structul:al q Computer games; Computing platforms;
rar:wnivg/jzlr o?n Database administration; Distributed systems
blockehain in security; Enterprise applications; Security

lofc C atl' ! protocols; Social aspects of security and
rg;r?gg:rrg;t privacy; Spatial-temporal systems;

(9) (8)
) Computer games; Data mining; Electronic
iElf(c))?rl;C;t?(;rr]] data interchange; Information lifecycle

authentication
and security

(6)

management; Pricing and resource allocation;
Social content sharing; Social network
analysis;

(7)
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Distributed computing methodologies 2
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Fig. 6. Analysis results of frequency of index terms for
ICBCT'19 (Graph)
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Table 15. Analysis results of frequency of index terms for
ICBCT'21 (Table)
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Security and privacy 5 SE5AQ19] Hdo] a1 A= AT
Data management systems 4
E 16. ICBCT'22 Aolof dIE B 21} (F)
Distributed systems security 3 Table 16. Analysis results of frequency of index terms for
ol
Distributed computing methodologies 3 ICBCT'22 (Table)
L . Index terms Frequency
Enterprise information systems 3
) Distri m ri 4
Information systems 3 stributed systems security
Information systems applications 3 Enterprise applications 2
Security services 3 Computer games 2
Systems security 3 23 Index terms 1
Database and storage security 2 5 4
&
Management and querying of encrypted data 2 %
2
Architectures 2
1717111111181 1111111111111
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Fig. 8. Analysis results of frequency of index terms for
ICBCT'21 (Graph)
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¥ 17. ICBCT ZHzA Molo] Bz M A1t
Table 17. Analysis results of frequency of index terms for
ICBCT conference

4-4ICBTA 2HTAA0| A LIEHF Molo] Hi= B4 Zi}

4-40) M= ICBTA 3 #2ol 2HEE Aelofof] thak v

index terms Freaueney =4 2418 FalA A, E¥usd 542 BAaslt
Distributed systems security 13 ICBTA'189)= 57¢] =Fo] HRE ¥, ool 3l wim
B AyE 3 (o= P Kot 2]
Distributed architectures 7 A A 3 180 Hdstaiv L 10).
Distributed computing methodologies 6 E 18. ICBTAS A4ol0] HIZ= 2A 243} (E)
Database management system engines 5 Table 18. Analysis results of frequency of index terms for
ICBTA'18 (Table)
Distributed algorithms 5
Index terms Frequency
Data management systems 5
Software design engineering 1
Security and privacy 5
Social aspects of security and privacy 1
Electronic data interchange 4
. Data centers 1
Database and storage security 4
Access control 3 Enterprise resource planning 1
Cryptography 3 General conference proceedings 1
Enterprise applications 3 Service—oriented architectures 1
Enterprise information systems 3
Information systems 3 > 1 1 1 1 1 1
=
(]
Information systems applications 3 2
()
Management and querying of encrypted data 3 =,
Security protocols 3
Security services 3
Systems security 3
Trust frameworks 3
Data centers Enterprise General Servi:t_e-cr\'ented Social a.spects Scftw.are dgsign
Information accountability and usage control 2 ;T:i:‘:; ;:,’f;:"’:; aichitactires (of siiﬁl?ﬁge;"%geﬁ%’g]
Architectures 2 O3 10. ICBTA8 Aolof Bz 24 A1} (J2f=)
Fig. 10. Analysis results of frequency of index terms for
Computer games 2 ICBTA'18 (Graph)
Data anonymization and sanitization 2
5 A ) ICBTA'199] 227l =& 4% A3}, mlxa7) 2 o
ata exchange - . .
o] AJoloji= peer—to—peer architectures, enterprise
Dependable and fault-tolerant systems and networks 2 applications, trust frameworks© 2 3helEn] 1}m#] 28
Design and analysis of algorithms 2 7he] AMelojeo] Hlea== 1o|tH3E 19, 23 11).
o ICBTA'1901A4] 3l 2271 s=tollA] yehd 2le] &
Digital rights management 2 N . .
W=7} 32 peer—to—peer architectures A<lo| S ¥ 3t
Information integration 2 6‘}7‘:« %%% 7&55& ﬁej”]', ‘S‘%iﬂ?lgl Jé_% iftﬂolioﬂ EH@'
Peer—to—peer architectures 2 FA ook daEE[40], AEstE ESAIQIY Al9t[41],
=9 o] B HE. o =0 B Z 300 %] )5 (=]
Privacy protections 2 a8 E]’a‘/] T J Uﬂﬂ‘/] =2 = _'Xﬂ J——i d‘?]_'o]'7] H
o HFA42], E2AA Jne) g9 P4 e EFA
Privacy—preserving protocols 2 — — - -
yTpresene [43], At T3 A 2wle] ZREERO) e 7]%ska 3
Software design techniques 2 [44]. B=A)Q1 7|4 P2P (peer to peer) 7|&S &7ko
=] =] = =) -
Software organization and properties 2 231 T, 55 Ado]x ojof duEE, 591 7]uke]
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T 19. ICBTA9 Molof HIE 24 At (F)
Table 19. Analysis results of frequency of index terms for
ICBTA'19 (Table)

Index terms Frequency
Peer—to—peer architectures 5
Enterprise applications 3
Trust frameworks 2
28 Index terms 1
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Fig. 11. Analysis results of frequency of index terms for
ICBTA'19 (Graph)
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H 20. ICBTA'20 Aolof HIg 24 1} (F)
Table 20. Analysis results of frequency of index terms for
ICBTA'20 (Table)

Index terms Frequency
Peer-to—peer architectures 2
17 Index terms 1
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Fig. 12. Analysis results of frequency of index terms for
ICBTA'20 (Graph)
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Ql ARIo=
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peer—to—peer  architectures, data
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protocols, systems security® 2<1% a1, %] 3371 A
olojo] HI4== 1ot 21, 139 13).
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E 21. ICBTA21 Molof HIZ 24 A3} (F)
Table 21. Analysis results of frequency of index terms for
ICBTA21 (Table)

Index terms Frequency
Peer—to—peer architectures 4
Data management systems 4

Computing / technology policy 3
Network security 2
Networks 2
Privacy—preserving protocols 2
Systems security 2

33 Index terms 1
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Fig. 13. Analysis results of frequency of index terms for
ICBTA'20 (Graph)
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Ql ARlol=
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(% 22, 719 14).
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management systemss ¥ %= =2 HAES Ayl
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peer—to—peer  architectures, data

engines, systems  security, privacy

[56]. L 9] peer—-to—peer architectures A¢lo|& =
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E 22. ICBTA22 A{olof ElZ4: B4 ZH1} (F)
Table 22. Analysis results of frequency of index terms for
ICBTA'22 (Table)

Index terms Frequency
Peer—to—peer architectures 7
Data management systems 5
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Fig. 14. Analysis results of frequency of index terms for
ICBTA'20 (Graph)
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Table 23. Analysis results of frequency of index terms for
ICBTA conference
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Table 24. Analysis results of frequency of index terms for

ICBCT and ICBTA conferences

Index terms Frequency Index terms Frequency
Peer—-to—peer architectures 18 Database and storage security 20
Distributed systems organizing principles 16
Data management systems 10 4 9 9P P
Networks 15
Software design engineering 4 —
Designing software 9
Trust frameworks 4 Block / page strategies 8
Computing / technology policy 3 Digital cash 8
) Information integration 7
Database management system engines 3 9
Spatial-temporal systems 7
Distributed systems security 3 -
General conference proceedings 6
Enterprise applications 3 Network protocols 6
Privacy protections 3 Peer—to—peer architectures 5
) . ) Denial-of-service attacks 5
Social aspects of security and privacy 3
In-network processing 5
Access control 2 ) )
Security requirements 5
Data structures 2 Distributed algorithms 5
Database design and models 2 Life and medical sciences 5
Design 5 Software organization and properties 5
Architectures 4
Distributed architectures 2 — —
Empirical studies in HCI 4
Distributed computing methodologies 2 Software as a service orchestration system 4
Enterprise information systems 2 E-government 4
) . ) i 4
Human and societal aspects of security and privacy 2 Electronic commerce
Information systems 4
Information system economics 2 - - )
Software design engineering 3
Information systems applications 2 Data structures 3
Mobile information processing systems 2 Human and societal aspects of security and privacy 3
Network security 2 Authorization s
Multimedia databases 3
Networks 2 o
Network reliability 3
Privacy—preserving protocols 2 Secure online transactions 3
Security and privacy 2 Supply chain management 3
Social networking sites 2 Computing platforms 3
Information lifecycle management 3
Software security engineering 2
Key management 3
Systems security 2 Privacy—preserving protocols 3
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Table 25. Comparison of level 1 index terms in CCS

ICBCT ICBTA
CCS LEVEL1

Count | Ratio | Count | Ratio
Applied computing 8 9.9% 8 8.9%
Computer systems organization 6 5.5% 7 7.8%
Computing methodologies 3 4.4% 3 3.3%
General and reference 2 3.3% 2 2.2%
Hardware 0 1.1% 0 0.0%
Human—centered computing 2 1.1% 2 2.2%
Information systems 21 22.0% | 22 |24.4%
Mathematics of computing 1 0.0% 1 1.1%
Networks 8 12.1% 8 8.9%
Security and privacy 20 |25.3%| 21 |23.3%
Social and professional topics 6 4.4% 6 6.7%
Software and its engineering 4 8.8% 4 4.4%
Theory of computation 6 2.2% 6 6.7%
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