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Abstract

Modern application development requires efficient data access, and
Object-Relational Mapping (ORM) tools simplify SQL operations by
enabling developers to interact with databases using object-oriented
paradigms. This study compares the performance of three widely used
ORMs Prisma, TypeORM, and Sequelize when used with PostgreSQL in a
Docker-based TypeScript environment. The experiments involved four
types of table relationships: Single Table, One-to-One, One-to-Many,
and Many-to-Many. Performance was evaluated based on response
time, memory usage, and CPU utilization. The findings suggest that no
single ORM outperforms the others in every aspect, as each tool has
distinct advantages and limitations depending on the use case. This
study aims to provide developers with insights into selecting the most
appropriate ORM for their projects, thereby enhancing the efficiency of
database management in modern application development.
Keywords: Object-Relational Mapping, Prisma, TypeORM, Sequelize,
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Tunnsidonld ORM Timangauduaudesnisvedlasanis uazyaoLii
Usgavsnmlumsdnnisgiudeyalunssuiunsiaueundinduadelv
AraAgy: Mswulidsingiugiudeyaidduiug, nieun, Indleensidy,
Farelad, n1yinUsednsamn

1. uni1 (Introduction)

n133nn133udeyalgaduius (Relational Database) iunumdrAglunisiauiweundiatuadsln
I@EJLa‘wwLﬁaﬁmﬂ%mmmmmmL%ﬁmq (Object-Oriented Programming: OOP) %dLLuﬁ%’]ﬂﬂ’]iL%’]ﬁﬂ‘ﬁ@%aLLUU
Fufusu SQL emadaugienidedosgualdnsiuiuinnluszeren feweil meluladnsuuuideingiu
grudoyaidadusius (Object-Relational Mapping: ORM) Fg nwmunduiii o1 eulesdayaningiudeyadu
Tassaadeingueslusunsuldlnenss awananududoulunmsifoudids SQL uaziiuanuasndivestoya
muuumm Type Safety (Prisma, n.d.) pgnslsfiniy w1 ORM ag ﬂmsf[,‘wuﬂwsummmimmmimumaualm
avantu wiudTeiiuan Wy ves Chen et al. (2016) Wu31 ORM fuunltiufiag Lﬂﬂmsmawauamﬁuau
(Redundant Data Access) SsdsransznusiaUszansnnvasseuulag iy wﬂumunaﬂumsmsmamaLLasmi
Tminens wu mieanusuay CPU wonani ORM uslazfafluuimnenisyiauuansnesu 1y isdans
WU Active Record %38 Data Mapper dsdssarewginssuasszuuiazanudeameulunndeoulusunsy

fefufearwdnduiiesdesaeligwaudilatedteidovomusas ORM wazannsndnduludenld
wieluladfusnzauiigalumsiauteuniadu Ssagiliandunuuasiindszavamlunsdidunuseniuy
szutluszozen dnsuindesdefidonundne léun Prisma, TypeORM war Sequelize iasaniduindosded
Iesuanuieugdlutagu

Tquu‘ié’aﬁﬁﬂﬁﬁmqﬂizaqﬁlﬁaL‘U%EJULﬁﬂwasﬁw%mwmaam%ﬂﬁa ORM (Object-Relational Mapping) #
Ix§uanadenluszuuiildniw TypeSaript léuA Prisma TypeORM wag Sequelize dsldsusmiugudeya
PostgreSQL meléanmiindes Docker IngnseunguamdNiusem1e 4 Ussian 1iun maaden (Single
Table) %1 95 @1 ¢ (One-to-One) Wil 46 8%a18 (One-to-Many) wagwaesanany (Many-to-Many) N1
Wisuileuasfinnsanandad fandn thud natlunsnouauss (Response Time) msldieamash (Memory
Usage) wagniieUszaiananand (Central Processing Unit: CPU) it aliiudedosiinves ORM wslazuszian
wagtunumidlunisidenld ORM Amnzaufudnuusvedlasims nslanglugaiimaiauiweundindusios
Tanudfyfuissansnmuazaun

2. ngUseaeAeIuIdY (Research Objectives)
W oTauazluSouisuussans nnn1svinaureaa3eeile ORM v19d1u Lewn Prisma, TypeORM Way
Sequelize

3. miwummssmn‘siml,a:wqwﬁﬁlﬁm%'m (Literature Review)

Tunstannueundinduasislmininsldgudeyasunlvguasdudou madeniedosiolunisitriuas
Fannsteyaiududsdidy Tnslanizegradanislinadia Object-Relational Mapping (ORM) & aidunuavad
Prelvanusaidenlosdoyanngudeyadduiusidriunmnandsinglunwilsunsuldasninundedu uni
avthiauswnAnfiAdoauaramAfofiiiun Ssdinadensimunuumisesnuiseativl
3.1 l,l.u'aﬁml,azwqwﬁl,ﬁ'mﬁ'u Object-Relational Mapping (ORM)

Object-Relational Mapping (ORM) Ae nafiafileslesszninauunanvesgudoyaidedusius Relational
Database (Monster Connect, n.d.) kagn158ulusunsad«ing (Object-Oriented Programming: OOP) lng
ORM vimihiludasteyaanguiuuasdiamnsaldaulusunuuvesaaranardoutandluntwilusunsule
Tnemsa uwAniidisanniaideu SQL uwudaiy uasannsadnmsdeyaldiumdsiindefuldndeing wu ms
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14 method wag property uag ORM d3ataulunisananududeoureinisiwazduiinteya atuayuaiy
Uasnsdvestayanu Type Safety (Prisma, n.d.b) wazifinanusslunisiamn egrslsfinny ORM Afidedin
wiu Jayvin N+1 Query (Vaja & Rahevar, 2016) nslininennsas wazaruldinngulunisasns Query fidudou
3.2 eAdeiiiAeatas
Chen et al. (2016) Id@nwinagUseiiunansgnudouszans amnisvinuvesnisdfsiayadidou
(Redundant Data Access) dviuueundinduiinaunlngldnsounavhnudisnifalussuuiild ORM Tnewudn
HymitdwalFszuuinanuaduarlinsnernsiiuanusuiu wenani Vaja & Rahevar (2016) Iéauonislé
In-Memory Caching $2ffu ORM iiteifisszavBnin lnsansaannishsdeyaddeunngiudeya wavaniian
lunisidedaya Tnefl Marchuk et al. (2023) IavinsSeuiisumsidniiagiudoyariau ORM, REST AP, ua
GraphQL Tngmuin ORM wsfazagmnlumsiannusffalimineinsgsluusaniunisal lasanzlussuuii
NSYI9UKUY Real-time wazlusuidoves Guvercin & Avenoglu, 2022) laalas1zsiuse@nsninues ORM vu
NET 129949 6 Lagnud1 ORM uslagdafigauiuiiunndnaiu 1iu Entity Framework Core ¥a1ulddilu CRUD
Wlu widandle Query danududou aziiuiiwiasdadseitasziussdniaimass ORM 11t audus
drumnnuamsunanlosunienwiany 1wy NET vise Java snddeiisedunumdnidaluusunveanis
Wisuifisy ORM fildsmsmiu TypeScript uag PostgreSQL IngoenuuunsnaasadaIuiunsauaquyn
Usziamanuduiugansns wagldimdTaussavsnmmannvans 1 Response Time, Memory Usage wag CPU
Utilization
3.3 wialuladfiieados
Tutlagiiu ORM filsuanudenluszuuilliniw TypeScript ldun Prisma, TypeORM uay Sequelize 84

fignvasianzeail

1. Prisma (Prisma, n.d.b) 1Ju ORM iuimiﬁLﬁummﬂaamﬁwaaﬂaxmwﬁ”ay)a (Type Safety) &
Prisma Schema, Prisma Client wag Prisma Migrate L uia3 oadlondn uagimunziuszuuidosnisaiun
lassainadeynegraduein

2. TypeORM (TypeORM., n.d) & 135995 Usta Active Record wa Data Mapper Pattern 14 wuafin
Entity-based Modeling uaz3045Un13l4 Decorator $ufiu TypeScript Tu TypeORM wiiazmnsidlugiudoya a¢
gnunUidu Entity (Class) wiagaaduilugiudoya azgnimuniu Property a1 Class 14 Decorators luns
MUUALATIASS 1WU @Entity(), @Column(), @PrimaryGeneratedColumn()

3. Sequelize (Renovate, 2025) 11 ORM iUy Node js soe3unanagiudeya fdnvarldau
118 wazdszuu Model Associations ﬁsm%’ummﬁuﬂ’uﬁ‘maﬁmﬂadwﬁﬂmw JavaScript #38 TypeScript
Model Tu Sequelize Wushunuyes n1313 (Table) lugudeyaistrslisausadansdeyalslaglsifeadou
saL Tneass uslldiusenves Sequelize unuwuIRavdnuas Sequelize Model Fatelsin1sdnnis

4. NIDUKUIANIIUIIEY (Conceptual Framework)
”Lumﬁaa‘”m’fa{qLﬁumim%a‘uLﬁwﬂis%m%mwmaqm%aqﬁa Object-Relational Mapping (ORM) #1441
afun1w TypeScript wazgudeya PostgreSQL Tnaidendnwianniaiesiiosenionanuuszian louA Prisma,
TypeORM wag Sequelize (Prisma, n.d.a; Renovate, 2025; TypeORM, n.d.) §uduias esflefildfuauiesly
MsiaueUnartumen1w TypeScript Saufiugiudeya PostgreSQL
mAseiiTnseumnAnlumdelagAnmesnuuuiioaswinuduTuEsEwIneiuUs & Figure 1.
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Independent Variable Dependent Variable

Response Time

Type of ORM ( )

) . Memory Usage
(Prisma, TypeORM, Sequelize) \ )

T CPU Utilization

Control Variables

1. Same version of PostgreSQL
2. Same Docker environment
3. Same size of dataset (100, 1,000, 5,000)
4. Table types testing including Single Table,
One-to-One, One-to-Many, Many-to-Many

Figure 1. Conceptual Framework.

910 Figure 1. oSuesteil
1. iU sAU (Independent Variable) Usznausig Uszianvas ORM tauA Prisma, TypeORM uag
Sequelize
2. fudsmu (Dependent Variables) Usgnausae Uszdnsninvesszuuludiumg q laun
1) nanlunsneuauss (Response Time)
2) MskmUIeAINg1 (Memory Usage)
3) MskmulgUszuIananas (CPU Utilization)
MIleTzdFuUsnu tneldnsiassiauuususiunaion (One-Way ANOVA) LiteRinsize
ANULANANTVBINAGNEINIADATENINNGY (ORM usiazUszun)
3. fuusAruAx (Control Variables) ld
1) 1¥g1udieya PostereSQL naftudenfiuluynnimaass
2) neaeuluanniindeu Docker gy
3) Tiyndayavunafieatiy (100, 1,000, 5,000)
4) ﬂ"’]Lﬁum‘mﬂaa‘uﬁugﬂLmummﬁuﬂ’uﬁ‘mmmswﬁﬂ a4 UszLamn taun Single Table, One-to-
One, One-to-Many Wag Many-to-Many

1Y v o

anesAUsznouruananaatilamnue aunfigiuvesnisiine Faussnoumedssnuddy 3 du A

o

1. 1A5849lD ORM wsiazUseinvadssanaussansnnvesseuuneanaeiuag1elvedny

o

2. Prisma @ 45835U Schema Uuu Declarative Uazil Type Safety §43v918ant ol Ana1AtTENI19NT

She

Wi
3. ORM #l4ifiu TypeScript fiunldunazgwlinsiannueundieduiusydnsnmunnniinisld SOL nss

5. 35a U1 (Research Methodology)
Tunsfinuiisld Docker WundnlunsdnwSeuanmuwindeunaaeu Wisliaunsaniuau Version a4
gevlduiiazmInalnegawiug sudaeanugdudeulunsinfiwazinnunan PostereSQL Wag ORM LAz
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1¥un Prisma, TypeORM waz Sequelize nMssaA1@nmuIng euazsnuiunissiu Docker Compose @sgaele
AusadansAsUULDIANEMlaazaIn InsanmniindeuazUsynauliunig

1. PostgreSQL 17 $uuu Docker

2. Node.js + TypeScript dmsusulan

3. Prisma, TypeORM, Sequelize nagoau CRUD Operations waztU3autiisun1svinaudiniunis
wUaadeya

5 Group £ Profile
123 id e
AZ name jp-bio
,‘ 123 userld
| £ User
[
pa 125 id
£ _UserGroups — £ Post
= - AZ name
123 A o= N 125 id
12358 A-Z email

@ Az title

AZ content
@ [] published
123 authorid

123 categoryld

EX Category
125 id

AZ name

Figure 2. ER table relationships used in testing.

TESTING Analysis Performance

Figure 3. Flow chart of the overall testing process.

910 Figure 3. 3on159zuus oenilu 3 dundn o Ao

1. M3faAan mLandon Lagn13iuuAR A1 ORM uiazdulasiizuuuuauduiusueaniang
\Weatunugy Figure 2. uaznsmsananmuandosluguuuiionielilddeyafinsamniian waznindousto
Database 1938 u3oe

2. nsvuaumanaaoy: masidunsiugiulugiutosa (Create, Read, Update, Delete: CRUD) Tag
9iin31Weu Script test Mg Jest (Zaytsev, 2025) Fafio framework dwiunsnagaUves JavaScript/TypeScript
Feazagiiliaines tests/* §4a1n Figure 4. LknuUszLanues ORM astdsunnaeudeyadiuau 5,000 Joyauas
msiitudeyalunszuiunismaaeulasazld APl vesia NodeJS (Node s, n.d.) tieitrdsnisldaumisenimd
Memory Usage 4@z CPU Usage lagnusauuafidedn Process 18 Global Object ﬁiﬁﬁ?wﬁq‘ﬁagauaxmuqu
nszuIun1sUagtu (Current process) Mmeluaninuwinden NodeJs

3. ﬂwﬁmsWﬁLLavmmawﬁamaImsﬂsﬁaﬂ%ﬂcﬁ ‘runWithMetrics.ts” anifuagldwduadnseanuniy
'i‘ULL‘U‘U Json “Mﬁ]‘“UWIﬂL’Ja’] ‘queryTimeMs’, Mui&lm’mmﬂauua“%aﬂ (‘memoryUsed’), LLa‘“ CPU usage U9
LmaylWamaa‘uma 30 afwio 1 nedivndeuaniurssunsdeyamunuazdunadfduadeiiugiu o
HAEWS Gt

{
“testFile”: “tests/typeorm/singleTb.test.ts”,
“queryTimeMs”: 106727,
“memoryUsed”: “159.78 -> 122.92 MB”,
“cpulUsed”: “282.00 ms user / 46.00 ms system”,

}
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COMPARING-PERFORMANCE -ORM-TYPESCRIPT -WITH-POSTGRESQL/
F— sres

| b entitys

|— oneToOne.test.ts
|— oneToMany.test.ts
L— manyToMany.test.ts

— cpu.ts

}— docker-compose.yaml
L — README.md

Figure 4. Code and folders used for testing.

911 Figure 4. anansossuneusiavivawmes il
1. src/entity/
1.1 Trlawmsildiiu Entity vos TypeORM dadunaaiiuudfunisislu PosteresQL
1.2 uraylna W User.ts, Post.ts MUUARIMUENWUS U One-to-One %38 One-to-Many
2. src/models/

2.1 T wsuiiu Model 989 Sequelize

2.2 Tassad1endneiu entity walduuanig OOP U8s Sequelize

2.3 UserGroup.ts T0dmsumnuduiusuuy Many-to-Many ({11 Table)

3. src/data-source.ts
3.1 limuansidensegiutoyaues TypeORM
4. tests/

4.1 Tawesisuilwdnnaouiléiusouiiiou ORM a 3 dausazinawmesdos (prisma, typeorm,
sequelize) TYANAABULENATNAITUAUWUS LU oneToMany.test.ts, manyToMany.test.ts 115U 3n
Performance vodt#az ORM

5. utils/

5.1 sauisAtuin n1sly CPU (cpu.ts) maguningaugn (memory.ts) I sunageU
6. runWithMetrics.ts

6.1 an3usndnTldsunmsnageuLiay ORM wionduiian/miheaus/CPU
7. docker-compose.yaml

7.1 19d 133U PostereSQL Ny Docker 1 815 n ORM LT eusiaf uguday Aoy
README.md

fadannsndnsuisisingienisldaulusandnioneiuienisiu nsinds waginguszasd uaz
anunsaaslaniuAld 7 GitHub Repository (Attala, 2025)
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6. Han13338 (Results)
6.1 nan1sInUsEANSMMWLAZIUTEUIBUNIY19IUYB9 ORMS UARzAQ

nsmagoUUsAVEAT ORM ¥4 3 duaziUFeuifieuteyalasazsusudeyaanmannasudsastinaus
Tas3ULuU CURD waganuduiusveanisns Tnsaziinisasudeyalunsveaeutaziuisuiiisuiinaasusunn
5,000 i@ ¢4 Table 1-3. uag Figure 5-7.

Table 1. Response Time Summary Table

Relationship Operation Prisma (ms)  TypeORM (ms)  Sequelize (ms)

Single Table Create 28247 46817 29464
Read 78 126 89

Update 29266 28825 29422
Delete 76 83 72

One-To-One Create 130379 58037 62647
Read 277 121 235

Update 47329 28791 42964
Delete 323 95 95

One-To-Many Create 70741 83378 95406
Read 199 181 557

Update 55661 59296 59669

Delete 2936 2820 3666

Many-To-Many Create 63739 69485 84870
Read 135 114 425

Update 84769 87757 78830
Delete 84 86 93

Response Time

150000
100000
ol I || il
o | .
] e 8 ] ] © 8 ] ] ge) 8 ] ] e 8 ]
®m 5 ®m T ® § B L B Fg ® L B Fg & B
© & g g ¢ & g g ¢ & B g & & B T
O 5 o o 5 o O 5 o o 5 o
Single Table One-To-One One-To-Many Many-To-Many
M Prisma(ms) M TypeORM(ms) Sequelize(ms)

Figure 5. Chart Response Time

9NN15NAEDU Response Time A1 Table 1. way Figure 5. @unsauuadu 4 nsdl@nwinan (Single
Table, One-To-One, One-To-Many, Many-To-Many) Tnedaiafldluwmay Operation (Create, Read, Update,
Delete) lngdimsasunmsiu Al
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1. Prisma taulun15a3ne (Create) wazdwinn (Update) ‘fl'aiiaLL‘U‘U Single Table, One-To-Many,
Many-To-Many (53171 TypeORM 6-18 %) uag LdewUseuriu TypeORM/Sequelize Tu One-To-One (41031~
40-70 %)

2. TypeORM taulun1561u (Read) %’ayjaﬁﬁmmﬁuﬁuﬂ%ﬁau (One-To-One, Many-To-Many) (152
191 Prisma 15-56 %) Wag 91111 Prisma 11nlusnu Create Wuu Single Table (47n31) wag One-To-Many/M-
to-M

3. Sequelize Uszansnmnas q laenmsiud1ndn Prisma way TypeORM lunatensdilaatauiiio
Un99aLau Update luMany-To-Many (:53n31 Prisma 7 %)

Table 2. Memory Usage Summary

Relationship Operation Prisma (MB) TypeORM (MB) Sequelize (MB)

Single Table Create 2391 10.35 16.16
Read 1.05 1.32 2.24

Update 24.71 5 10

Delete 0 0.05 0.1
One-To-One Create 24.64 16.16 22.32
Read 0.57 2.24 8.42
Update 3.08 8.35 8.98

Delete 0 0 0
One-To-Many Create 28.36 24.18 0.33
Read 4.15 2.66 1.28
Update 29.39 29.91 1.28

Delete 0.04 0.07 0
Many-To-Many Create 24.95 20.95 2.45
Read 0.61 0.87 1.72
Update 36.57 11.22 34.85
Delete 0 0 0.06

Memory Usage

a0

30

20

| | I

0 —_— I _m | | [ -
0] e] ] ] [ ge) [ ] ] © [ ] ] © ] ]
+— © +— 4+ +— S +— 4+ +— S +— +— +— © +— +—
® [} LS. © o] o9 o o] o Q@ I o] T 9
¢ o< T o ¢ ¢ § 9w ¢ £ § w ¢ & T w
O 5 o 0 S o O S o o 5 o
Single Table One-To-One One-To-Many Many-To-Many

M Prisma (MB) M TypeORM (MB) Sequelize (MB)

Figure 6. Chart Memory Usage
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1NNAFaU Memory Usage 91U Table 2. Lag Figure 6. aansauvadu 4 nsalAnwndn (Single Table,

One-To-One, One-To-Many, Many-To-Many) lagianslaniieniudl M¥lunsas Operation (Create, Read,
Update, Delete) Tagfinisagunmmsam deil

1. Prisma I{fwhﬂmmﬁﬁqﬁqmiumi CreatellazUpdate U89 Single Table, One-To-Many, Many-
To-Many lu One-To-One 3zt memory Waeningudsdniioy (fleifiauiu Sequelize) usl Read/Updatendu
Tdgandteenaunn

2. TypeORM fits memory tioenin Prisma lun1s Create ynnsal wagld memory g3an31 Prisma 170
e s1udeyaiBsdusiug (One-To-One, Many-To-Many)

3. Sequelize I memory spike qdqmﬁ'aaﬁu One-To-One kag 81U Many-To-Many #1911 3
Uszdnsnnlunisldniieanudiuinly One-To-Many (Create/Update anasnin 95%)

Table 3. Summary of CPU Utilization comparison

Relationship Operation Prisma (ms) TypeORM (ms)  Sequelize (ms)
Single Table Create 9500 15500 9203
Read ar 141 94
Update 10563 9891 8765
Delete 15 0 16
One-To-One Create 38421 20484 21735
Read 266 234 297
Update 17328 9469 16734
Delete 16 16 15
One-To-Many Create 19235 31532 34453
Read 218 203 594
Update 20578 19203 18515
Delete 16 31 0
Many-To-Many Create 19640 26328 30078
Read 94 110 500
Update 26735 34202 32140
Delete 0 0 0

CPU Utilization
50000
40000
30000

20000

“ | II |‘ || |
0

Create Read Update Delete Create Read Update Delete Create Read Update Delete|Create Read Update Delete

Single Table One-To-One One-To-Many Many-To-Many

M Prisma (ms) M TypeORM (ms) Sequelize (ms)

Figure 7. Chart CPU Utilization comparison
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INANTNNIMAAOUNNILY CPU Utilization #1u Table 3. uag Figure 7. anunsautafu 4 nsdlfnwinan
(Single Table, One-To-One, One-To-Many, Many-To-Many) lagSansld cPU #ildluusiaz Operation (Create,
Read, Update, Delete) Iﬂﬂﬁmiaqﬂmmw ot

1. Prisma Single Table 14 CPU m"’wquq Create/Update t# Read wag Delete ﬁaq'lu’am”uma’].
AudUTusFudeu (One-To-One / M-to-M): CPU 14g4dn 14U Create One-To-One (38,421) uaz Update M-
to-M (26,735)

2. TypeORM Create 19 CPU 9031 Prisma 1101w Single Table (+63.2 %) uag One-To-Many (+
63.9 %) 115 Read/Update: Aaudsauna wilaiisudy Prisma u1ensdienafiu CPU fesndn 1wy Update One-
To-Many -6.7%

3. Sequelize Read ANFUNUSTUSDUUIUUATY L¥U Read Many-To-Many +431.9 % Way Delete
U9nIalUIENEn CPU (194 One-To-Many Delete = 0)

6.2 namsFeuiisunszulaunisuuasdnds Object Wu sQL

mideilielidladdndmgAnssuves ORM Tunszuaumsvhaiuess Seldiuieudeulaseadnadds
SQL ﬁgﬂﬁ%’ﬂﬂmﬂ ORM heanu léur Prisma, TypeORM, wae Sequelize Inentiuiinsél One-to-One Relationship
Tumsvhauluy Create wadnsaslans Figure 8. 91N NazLiulen

1. Prisma fidnwauznnsadne SOL fiutstumeustnadaiau wu BEGIN, INSERT, uay COMMIT wieuifu
14 RETURNING 1l o3 usinfignasns 1o id. 9aLauves Prisma Aon1sauRugsnssu (Transaction) Ingdalusia
seysnsidauduiudiu Sselinisvhanulaeafouazananududeuveldnilaiaun

2. TypeORM 143UlUU SQL WUy explicit Tnedaai5u START TRANSACTION LLaz?;uqmﬁ COMMIT.
n15d9AHY parameter 19u $1, $2 vilifanansansavaouuazaIunu flow ldastdeaunn wmungiussuud
AosnsanudangunaznisnIundanlusedulan

3. Sequelize @314 SQL Minsedu wazdndanisganssuuuusalusi@ (implicit) Liuudszy manual
transaction Taenss Audmarsfladndentulumdaieon ilimngdmiunsidanuidesnisanmsiluns
Wanuazaadnsfns Ui

Prisma TypeORM Sequelize

Query: BEGIN , Params: [] , Duration: 1ms START TRANSACTION

Query: INSERT INTO "db_test”."User™ (“name","email

Query: COMMIT , Params: [] , Duration: 19ms

Figure 8. SQL Query Comparison Across Prisma, TypeORM, and Sequelize.
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7. @yUuazaiusnenan1sive (Conclusion and Discussion)

7.1 a5Unan13398 (Conclusion)
mﬁé"aﬁﬁi’mqﬂsxaqﬁtﬁaLﬂ%amﬁauUw%w%mwmaqm’%aqﬁa Object-Relational Mapping (ORM) leilin

Prisma, TypeORM wag Sequelize 3711 UN191 TypeScript Warg udeya PostgreSQL lagvinn1snaasuiu
EUqummﬁuﬁuéﬁuam75wqﬁwmﬂwaw lgiun Single Table, One-to-One, One-to-Many uag Many-to-Many
wiouuszifiunasn 3 fatsavan lun arlunsmeuaues (Response Time), nslduiaenanush (Memory
Usage) agn15kd CPU (CPU Utilization) annanisnaaesanansaasulad:

1. 1sifl ORM Tedifiuszavisnniaaluyneny uragfigauduaztediiavomues

2. TypeORM fmnuangasevinalsz@nsnmuaznsldndnenns iz dussuuifanudusiué
Fudou

3. Prisma Wisnzdmiunudidesnisansdasndsvesviadoyauazamiilunisiau Tnslaws
n3ell Single Table wag One-to-Many usldnsnensgend

4. Sequelize Tdmiuanusitios wanzdmsulasinsvunadnisnansiidesnsiaunss
NAN1TI839TwEUTUIN n1T1denld ORM AITANTNTNANBAZITULAZTDIINAUDITZUY WINNIIAMUTEULNES
GRRNER)

7.2 8AUT18NaN15338 (Discussion)
dofansumamanasesiuiuingUszasdnsidouasassunssufiisatos sswusall
1. TypeORM uanswadnsfiunaulalunsdnissuteyananudusiudidudou 1wy One-to-One
uag Many-to-Many FaonadadfuiuImaves Repository Pattern Wwag Query Builder #ilsinnudnnegulunis
2ONLUUAIEY SOL (@anAdasfiu Guvercin & Avenoslu (2022)
2. Prisma lsfaan§alunsdl Insert wag Update Ingianig Single Table 4 saanadosiiun aauda
Type Safety Wazs¥uU Transaction onludid vilimnz Auiinwaunadelv (Prisma, n.d.b)
3. Sequelize wifagdpnitdulszansawluunsd wifnzdulasansiiunsiauisuas
Fodrfinduninens 1y RAM s Jensafudeiausluauideves Marchuk et al. (2023)
maisuiisuluadsifedieiusudnatedn i orm Tadfianlunnid ui madndulamsbetudnume

a

voefeya AuFudeuvesszu uasnsnensidey Wundn

8. YolaudLUzIUIIY (Recommendation)
8.1 daiausuuzidaunaila (Technical Recommendation)
1. asfnwn1sldau ORM mugfumadianis Cache ilaiisdstavsnmnisidhdstoya
INNANIITNAABINUT1 ORM U967 (19U Sequelize) fimsldmhoanudi uiinaluniseudoya
aﬂumqﬂim IG]EJLQWW”I‘LJMWH;JWWLLUU Many-to-Many mum queryTimeMs Wag CPU Usage aqamwmwu
muu A15NA158 YUY In-Memory Cache 191 Redis %39 Node.js memory cache Lwamwamw
fimsi3engves annsmanangiuteyalnenss Faaztasan latency uazn1se CPU Iepgnaiiodfny :uide
484 Vaja & Rahevar (2016) louansliiliiudn Caching @mnsnan Redundant Data Access laognsiusz@nsam
2. mavinideatieyy N+1 Query #8n13 Optimize Query wield Query Builder agawsnzay
91nHanAaBy ORM flatfuayy Query Builder 8813 TypeORM wuindiuszansamasluniseudeya
fifianuduiusdudou eawnanunsasiu Query Ifieegadaveu and1uau Query Frdfou
sathuensle eager loading, join queries, %38 tools LU Prisma’s include, Sequelize’s include, #3®
TypeORM’s leftJoinAndSelect Wiosa Query LNUATT query Yiag entity
Tolausuuy i aanadostunan1si 38909 Chen et al. (2016) 7152171 ORM sTndtuualdaifin
Redundant Data Access mnlalladnn1s Query agnsiiuse@nsain
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8.2 YaidusuuziBIn1sUszendld (Practical Recommendation)

1L AWRIUILaZ0IANTAITNANTILEDNE NAE Y83 ORM T nuzaudulszsianaesssuy 1wy 1.
NUUAILTINE N (Eng: RAM — Random Access Memory) 194 Embedded #58 Serverless aasta onld
Sequelize Fanan1snaassuansinldmizeainusidesnitfidustaiveddnlunaensd 2. svuviifiany
FudoureItoyauaroinis Query huudnangu U s¥UU Dashboard %38 Back-office vwialng AIsLdeN
TypeORM f15895U Repository Pattern wag Query Builder l¢# 3.5vuufidaanisauuiiugives schema uay
Type Safety g4 19U szuuiiitiunaasnfovestoyaniofiuiamundly TypeScript agnadudiu msidon Prisma

2. msimsUssliuanudeinsressyuuludunineIns :nnsvmaasstandliliuin ORM uneiald CPU
aehdnilunsdifeatuunis 60% dedussdnsaisia Resource Budget 1ty CPU/memory limit vasszuuli
Faaunowden ORM islimunzauiusyuuas
8.3 Jawusuuza1sun19398luauInn (Recommendations for Future Research)

1. ArsvEneNan1sAnwlusa ORM 31 9 1y Kysely, Drizzle ORM, MikroORM %13 Objection.js viel¥
wiunualdunnsidsuuUasues performance anugaasis Tngianiz ORM asielvsifiidfu “type-safe query
builder” nu traditional ORM pattern

2. psvedsuTIuAUIudeyadyu 1Wu MySQL, MariaDB 1139 MongoDB ORM U1af1813il performance
Anafuegnsdnnuiioldiusauiu database u SaisiSsuitsudnusyuuiiienaulandsdily stack unnsnaiiu

3. Anw1 performance 994 ORM luan1wwand oy cloud-native L% W Kubernetes 150 Serverless
Architecture Lilssananmundemnaniddesiiaduninensuazanuamaildtos nsdila performance
pattern w83 ORM mgldidoulaiaziussleniognann

9. 29AAUFANIUARY (Contributions)

aATeitelddleffeunnseiuusyansamues ORM usazs (Prisma, TypeORM, Sequelize) I
Faautu ssluudnatlunisnouaues msldviieannus way CPU Tnsneadeutunsisidanuduiuseaniu
uazmvaufuUsedaduszuy uonani SlAlIEmsTnaniundnadd wu nmeieneiAieds uag One-
Way ANOVA ieliussusiteuldegnaiitodiy nuiidadudiuanmidderoun Fednilvgdlinsounqums
nAaoy ORM 32ufU TypeScript wag PostgreSQL Tusziuauduiusdayanatsguuuy qavesiuised
@usluzuuIn1ensidenld ORM TiinungAudnuasauass wu miniduanusuas type safety 81aiden
Prisma usid#een1s query Bnveguaisidon TypeORM tlusiu
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