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Abstract

This study aims to 1) develop a prototype system integrating RDBMS and Blockchain
technology, and 2) evaluate the performance of the prototype system. The development
began with building the system using Flask for backend management and designing an
Application Programming Interface (API) to facilitate adding and retrieving blockchain data.
Data was stored in a MySQL database, with hash values recorded to ensure data integrity
and prevent tampering. The Angular Framework was employed to develop the user interface.
The system's performance was then evaluated by five information technology experts.

The results showed that the performance of the prototype system integrating RDBMS
and Blockchain technology, as assessed by the experts, achieved an overall average score of
"very good." The aspect with the highest average score was the ease of use of the prototype,
followed by system performance and data security, respectively. However, the aspect with
the lowest average score was the appropriateness of the system design.

Keywords: SHA-256, AES-256, RDBMS, Blockchain, Backend, Application Program Interface
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2. IgUILEIAYaINIIIY
2.1 WeNISWAILIAULUUSEUUNSHAUWALULaE RDBMS way Blockchain
2.2 1aNA@auUILaNSANALLUUTEUUNISHE1WMALLLaE RDBMS wag Blockchain
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1.1 Frontend: Angular Framework

Wandumesiagliaie Angular 1ieTu-detoyaluds Flask API

14 Reactive Forms lun15danisaunnvessy

« HTTP Client w89 Angular ddsoyalués Backend

WAAIHANISYIN WU nsiiiuudeniva vienisAsteyasin Blockchain

Y NGULAR

A 1 Angular Wuedeslefldlunswan Frontend
1.2 Backend: Flask Framework
o 14 Flask «Ju APl dwsusu-detoya
. im%’Uﬂm%amiagm%ga MySQL $78 mysgl.connector
o 14 CORs \fiolyi APl Wewsierfu Angular ¢t
o WaIU1 Endpoint d1msunns:
1. finuden (/add block)
2. feloyaudenivu (/get_chain)
3. ATINABUUADNALLEY (/get block by hash/<hash>)
q

wwaamm%amiagm%auﬂa (/test_db_connection)
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Flask

web development,
one drop at a time

AW 2 Python Flask m’%aaﬁamﬁa%ﬂa blockchain tag API
1.3 Blockchain Model
o a513luna Blockchain Ingltpana Block wag Blockchain:
e AANA Block I%ﬁmmﬁa;&aiumazuﬁaﬂ WU index, timestamp, previous_hash, hash
« Aana Blockchain Taanislguden (chain) waviiinudenin
Tidane3fiu SHA-256 dmSunsdnsadeyaluusiasuiion
1.4 grudaya RDBMS: MySQL
. Weussuardniiuteyaudenlugiuteya MysaL

1401579 thl_user dwsutuiinuayveaudan (p_hash, c_hash) Weuleariugly

Flask API tlszananauaziisdunsiaiudoyananidu 2 w fa
1. TayadAnaziuiinaslads blockchain
2. MySQL 2zsiufinamizdiusis hash nawnsiuag hash Uagsimiald

gmsumasanlidayaluasadalil
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dafanaan Angular Tuds ﬁ r
AN (s \
— . Id 0001

e o o user Blockuser0o1
Flask 'ﬂaunaumawmsuuﬂn’lﬂm

p_hash | 695fafe57cO43acial...09a

¢_hash 534aab1835020fate2 . 586

{
“data"

“200ly 160 RELEZ2XEXooieF 3CxyhChj4 18eRGwEIX QX SduyIQ1 XnCZqs PofxR UKDe Je[XH-r7 0564095t Pqw=="
"hash": "696fa%9ebTc943a01a8e1ad0929e 797 40bad 0BG 3 1d2dad Teboa100af2b8a00a",
"index": 1,
“previous_hash": "534aa51635020fa629364990c8b84 36 366cfae 89507 a2c60dc Taballbdb8s",
"timestamp®: 1732167332.8963149%

}
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AN 4 BEUNNBEAINITYINNUYDINSHETWNALULAE RDBMS way Blockchain
1.5 NMINAADUUSLEANTANUDINITHAILIAUBLUUTEUUNSHAUWmALULAE RDBMS way Blockchain
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4.1 wansWaMsRRLIRLLUUsTUUNSRENUMAlUlad RDBMS uaz Blockchain tians
Famsteyauuunszregud nuin andnwiuuimislumswaunduwuuszvuiinaumnalulad
RDBMS uag Blockchain titensdnnisdeyauvunszaneaud fiselddnuuasinnegidamuieadu
nsdansteyaluszuu RDBMS wag Blockchain Tnesisifunisoonuuussuuiianmnsaneuausdso
AR oIN1sTe IFuluduausings anudaends wazanuazaintunislde laenisiu
UTIMTUsERLUTEAVE NN nguATEeY

4.2 nanInaaeuUTEANEA A ULUUTTUUNSHAUWALUlaE RDBMS uag Blockchain lag
Aidvmasumalulaasauma uansdanmsned 1

M19197 1 wan1sUsEulsEanSamuesseuulae eI ey

s1en15UsELAU (X (s.D.) STAUANIN
1. ANUUNIEENUBIN1TBBALUUTEUU 4.40 0.22 flann
2. UsanSAImn1svIeIuYeessu 4.50 0.18 ANN
3. ANUEEAINTUNSIFUSEUUAULUY 4.60 0.15 AuIn
4. anuuaensivveteya 4.45 0.20 fann
AaAe 4.49 0.19 fun
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Audleannnsld Angular Saufy Flask AP Faansnsaldlunisdmivdeyaatluds blockchain uag
MysQL IdEnitsannsaideyandunildnuldnsmunmdosnisiuntsdisia SHA-256

n1snageuUsEANSAINAULUUTTUUNSHATWnAlulag RDBMS uag Blockchain #13130
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2) Tusunnu$uazauaiesvesyuy Savuuuade X = 4.50 uag S.D. = 0.18 Jeuang
Tiudsnsvhanuiisnglaeld Flask AP waznisileusowuy P2P

3) Anulaendevestaya ms1zdnisdiswanas SHA-256 wazn1sdaiudeyadiAgly
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mmzamaqmsaaﬂmezuuﬁﬁﬁwqmé’qfu Tumidelunditelumsasnvuuamnisesnuuy
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ToYaLUUNTEAUAUY

LONEI3819B4

[1] Blockchain Bridges Critical National Infrastructures: E-Healthcare Data Migration
Perspective, Received February 12, 2022, accepted February 23, 2022, date of
publication March 3, 2022

(2] aChain: A SQL-Empowered Analytical Blockchain as a Database, IEEE TRANSACTIONS
ON COMPUTERS, VOL. 72, NO. 11, NOVEMBER 2023

(3] Online Storage, Retrieval & Authentication of Healthcare Documents using Ethereum
Blockchain, 2022 IEEE International Conference on Blockchain and Distributed
Systems Security (ICBDS), Pune, India. Sep 16-18, 2022

4] BitSQL: A SQL-based Bitcoin Analysis System, 2022 IEEE International Conference on
Blockchain and Cryptocurrency (ICBC); 978-1-6654-9538-7/22/$31.00 ©2022 IEEE

NsANSTUIMS 9 | 046

anmuumsarAnu

Institute of Vocational Education Southern Region@ Journal

Apgiaman,



Uil 4 atiufl 2 nsngreu - SunaAu 2567

nsauKUUsEUUNISHENUNATUlaE RDBMS uag Blockchain a v
UneAinulivgy

Web3 for sensitive data, enterprise, government, private, and permissioned use, 2022
IEEE 1st Global Emerging Technology Blockchain Forum: Blockchain & Beyond
(iGETblockchain) | 978-1-6654-5198-7/22/$31.00 ©2022 IEEE

PeerDB: a P2P-based system for distributed data sharing, Proceedings of the 19th
International Conference on Data Engineering (ICDE’03) 1063-6382/03 $17.00 © 2003
IEEE

Implementation of Blockchain based Electronic Health Record System using Java
Eclipse and MongoDB, 2022 IEEE International Conference on Blockchain and

Distributed Systems Security (ICBDS), Pune, India. Sep 16-18, 2022

Institute of Vocational Education Southern Region@ Journal

NsANSTUIMS 9 | 0a7

anmuumsarAnu



