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Abstract

Web Applications play a very important role in daily life and business, which has become an inseparable
part. Web Application development can use a variety of programming languages, especially Go and Typescript, which
are new languages that have gained popularity due to their modern features. This research study aims to compare the
response speed of Web Applications developed in these two languages, especially to compare the response speed of
Web Applications developed in GO and Typescript in database management (Select, Insert, Update, Delete). The
experiment was conducted by installing Web Applications developed in Go and Typescript on a server. Then, the
client machine will collect data on database management performance using Select, Insert, Update, and Delete
commands with data sizes ranging from 10 to 100,000 rows. Through the experiment, it was found that Web
Applications developed in Go tend to have better processing efficiency and can handle concurrency more easily than
Typescript without having to rely on Worker Threads which can be more complicated. This result indicates that Go is
more suitable for systems that require high performance and good concurrency management. The results of this study
can be used as decision-making information for developers to choose the right technology for their projects. For
projects that focus on processing efficiency and concurrency management, Go may be a better choice.

Key words: GO, Typescript, processing performance, web applications, performance comparison
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S13unuInnI dependencies

- ;JUZ'JU%nmumuéuu MySQL: Version 10.4.17-
MariaDB (mariadb.org binary dlstrlbutlon)

- XAMPP: ?l’l;]UTI’IURHjﬁuwﬂUE[OOQSUEZEOU\SjﬂU

sudi 1: Wsunsw Visual Studio Code. €g)32yuaIn

https://webcatalog.io/en/apps/vs-code

3.3 deirurgyy

SRudTndiaeiua g lumudivgyucdy
Uranduniwiinasifiofio?y (8yduamnandeug
4 U (First Name, Last Name, Birth Date, E-mail,

Phone) EJZUSJJTU Web application €% Jouaada
namcnommsgnw Select, Insert, Update, Delete

Inaawmcsﬂeymm SBnwdocnn cdocHutdlu
w1g Excel. 8313010127138 (1),(2) a0t Tuniu
Jzuovutiuzeig2yu 1nuantacdy (ms).

% Code U8y 3wournotifiegnu:

<div class="space-y-2">
<label for="bulkCount" class="block text-sm
font-semibold text-gray-700">
<i class="fas fa-hashtag mr-2 text-purple-
5oo"></i>’31°maucmmﬁc"193mU *
</label>
<input type="number"
id="bulkCount"
min="1"
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max="100000"

value="100"

class="w-full px-4 py-3
border border-gray-300 rounded-xI focus:ring-2
focus:ring-purple-500 focus:border-transparent
transition-all duration-200 placeholder-gray-400"

placeholder="£§1J: 100">
</div>
% Code YU INSERT, SELECT, UPDATE,
DELETE:

<div class="space-y-3 pt-4">
<button type="button"
id="bulkInsertBtn"
class="w-full bg-gradient-
to-r from-green-500 to-emerald-500 hover:from-
green-600 hover:to-emerald-600 text-white font-
semibold py-2 px-4 rounded-xI transition-all
duration-200 transform hover:scale-105
hover:shadow-1g">
. <iclass="fas fa-plus mr-
2"></i>INSERT (cilw)
</button>
<button type="button"
id="bulkSelectBtn"
class="w-full bg-gradient-
to-r from-blue-500 to-cyan-500 hover:from-blue-600
hover:to-cyan-600 text-white font-semibold py-2 px-
4 rounded-xI transition-all duration-200 transform
hover:scale-105 hover:shadow-1g">
<i class="fas fa-search mr-
2"></i>SELECT (91u)
</button>
<button type="button"
id="bulkUpdateBtn"
class="w-full bg-gradient-
to-r from-orange-500 to-amber-500 hover:from-
orange-600 hover:to-amber-600 text-white font-
semibold py-2 px-4 rounded-xI transition-all
duration-200 transform hover:scale-105
hover:shadow-1g">
<i class="fas fa-edit mr-
2"></i>UPDATE (Sutqn)

</button>
<button type="button"
id="bulkDeleteBtn"
class="w-full bg-gradient-
to-r from-red-500 to-rose-500 hover:from-red-600
hover:to-rose-600 text-white font-semibold py-2 px-4
rounded-xI transition-all duration-200 transform
hover:scale-105 hover:shadow-1g">
<i class="fas fa-trash mr-2">
</i>DELETE (Jv)
</button>
</div>

% Code Bunwdaciug:

418

<!-- Results Display -->
<div id="bulkResults"
class="hidden">
<div class="bg-gradient-to-r
from-green-50 to-emerald-50 border border-green-
200 rounded-x1 p-4">
<div class="flex items-start">
<i class="fas fa-chart-bar
text-green-600 mr-3 mt-1"></i>
<div class="text-green-800
text-sm'>
<p class="font-semibold
mb-2">GUniuduiugau:</p>
<div
id="bulkResultContent" class="space-y-1">
<!-- Results will be
inserted here -->
</div>
</div>
</div>
</div>
</div>

= mudniduivmasargmu

© sisstivne:
iisyinassumudiiduu CRUD meaatamu
Swougisa: 100,000 Manmu

# Swovunouvidsimu *

100

+ INSERT (uiiu)
Q. SELECT (sw)

# UPDATE (Sutaaq)

| UG |‘

W DELETE (Su)

SUB 2: MUKLNIYUTsUIWOVLTD UL YU
INSERT, SELECT, UPDATE, DELETE.
gloutifiuad
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010279 1 @ Run2yudunivdinasjuigitdsensy

Go
. Go
F1UVATD Operation -
#1 #2 #3 =4 #s = A RAL])
SELECT 112.23 524.61 507.59 510.74 565.22 444.08
10 INSERT 8.23 8.02 10.93 10.01 10.37 9.51
UPDATE 1.42 1.13 1.23 1.20 1.00 1.20
DELETE 392.32 401.59 434.62 443.03 423.19 418.95
SELECT 563.32 597.41 633.56 629.28 611.01 606.92
100 INSERT 55.46 31.60 40.97 21.15 38.78 37.59
UPDATE 1.34 996.29 985.10 866.61 1.03 570.07
DELETE 357.87 381.64 385.84 359.18 360.99 369.10
SELECT 501.56 504.40 542.38 541.38 494.50 516.84
1.000 INSERT 192.63 80.31 75.25 76.35 65.45 98.00
UPDATE 1.23 1.37 987.18 1.05 996.63 397.49
DELETE 367.46 477.57 465.58 450.49 388.83 429.99
SELECT 558.54 540.06 533.41 543.56 573.83 549.88
10.000 INSERT 817.50 810.45 765.30 770.25 655.15 763.73
UPDATE 22.31 30.09 26.41 26.12 24.68 25.92
DELETE 749.13 820.45 589.13 498.10 703.17 672.00
SELECT 688.09 717.98 746.56 764.03 781.91 739.71
100.000 INSERT 5142.00 4950.00 4550.00 3900.00 3650.00 4438.40
UPDATE 191.67 193.72 194.64 187.80 192.52 192.07
DELETE 8.33 1.93 4.25 0.51 1.51 3.31
e 2 cﬁuﬁéguﬁumm’ﬁnaejwmﬁuscms.u
Typescript
FDVLND | Operation TypeScript .
#1 #2 #3 =4 #5 ALY
SELECT | 156.00 82.00 44.00 43.00 39.00 72.80
10 INSERT 33.00 14.00 21.00 14.00 14.00 19.20
UPDATE | 114.00 104.00 97.00 122.00 101.00 107.60
DELETE 13.41 11.26 1.03 937.00 963.00 385.14
SELECT | 142.00 44.00 46.00 46.00 48.00 65.20
100 INSERT 66.00 82.00 78.00 71.00 53.00 70.00
UPDATE 90.00 99.00 100.00 103.00 97.00 97.80
DELETE 1.06 978.00 906.00 1.04 973.00 571.82
SELECT 53.00 54.00 85.00 82.00 56.00 66.00
1.000 INSERT 298.00 240.00 202.00 260.00 330.00 266.00
UPDATE 209.00 190.00 164.00 176.00 186.00 185.00
DELETE 982.00 1.07 1.08 1.02 1.04 19724
SELECT 122.00 151.00 118.00 109.00 139.00 127 .80
10.000 INSERT 853.00 656.00 864.00 1.13 1.03 475.03
UPDATE 446.00 397.00 340.00 313.00 310.00 361.20
DELETE 1.31 1.19 1.14 1.06 1.30 1.20
SELECT 808.00 908.00 946.00 905.00 984.00 910.20
100.000 INSERT 4284.00 7848.00 8311.00 8417.00 8342.00 7440.40
UPDATE 617.00 219.35 235.65 242.35 256.32 314.13
DELETE 13.38 21.17 35.44 24.43 7.87 20.45

419
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3.4 muSenséyy

Stz ez NinoumuS YU IuLon
(812vdunguannuuintE2yndo i tiEuamnniy
finaeytu 2 sucvuwi B lunufinasiaziu, o
'ﬂuUﬂ.U’IOES]’IUmﬂE]’IRIUE;]U?Sj?UUZﬂ\EOESOﬂﬂUU’]C}QSj
fina: maaw‘fa?umuu voudugeidyy, N1y
miodwondeenufinasciy azEoniuiioas)
TnunIueIy code 813380 Eartony wigtusansy
Go ttaz wIRUSENs U Typescript; NS Wm
Server whuaed 2 809, 803w 5 5"'13 aouz‘ﬁguﬁncﬁu 10
&9. anBunifioasyluniuds nuduls andesd
8 Yoot snaniuiinasytounuufing yui
UINDUANEBY: arnorutotunulzuoubues)s
U g yuitunwsyy MySQL tnugzasieio
2 $09. grdivifundt3iminiouiiszenuinas
icthaznazd Amwow 5 Sydiiu.

7

¢ NWESWOLVINIRE(RL:

_ Yx
X = — 3.1
. @)
- x Lw'na'ﬂaaczdy

-Yx Lcunwuaouaegzuwmgwo GUUFIVOU
299841,
< NWEWDIVMINIEINANY (%):

DB (%) = (M) X 100 =
aazi9ulo
A-B
= 22 <100 2
Y D (%) £299009UE0NNAY.
-4 cuuead .
-B  guueai 2.

4. Bumufuai
4. 1 aowto unusuoviued) INSERT

Tunmudnsnowwtolunudzuoubiugsina
&9 INSERT az01d19w1s7 Go wag Typescript W Web
Application tAAATUNILANRSI TUAIVDVETD (rows)
Heanagfived 10 m1 100,000 xno 0stawo
Uz UoUE (response time) ﬁjmmzmj@uﬁ:

013 1. Dufinoaii 18&euandy INSERT

go ts
10 444.08 72.80
100 606.92 65.20
1,000 516.84 66.00
10,000 549.88 127.80
100,000 739.71 910.20

420

INOI0ER19819] Ghuadigruindaizty
nudzuoufugeinulsady INSERT (Gl el
ntliugzmngyuazdud (ducd 10-1,000 1o
Typescript mmnu uamm‘m‘tanm Go §13300?U
God3c3y: (Be INSERT 2yu41u0u 100 1o,
Typescript 180133 65.20 ms, € Go 181}3 606.92
ms, ‘chom:ﬁuezzmméuuaxﬁumj 10,000 T2 WA
Wsinsy Go 1z Typescript cauumu:mnmjnu iy
Go EQ.UU]OUURIOZHHHU yenwnicSeInudiugzon
eyuaunu?mueucw 100,000 €02 Go 18toazuou
w3y 739.71 ms, Wezuedi Typescript W3 910.20
ms

5jﬁu%jazugu‘cﬁm Go I scalability g9 (g
30N workload Te&itAa Guniudinagjgsiiouh
(81ud7: TypeScript cumanjmcan Az nwdsuou
BuiidBugen gou Go tziiugni Deuuswoug ey
)] c”wsajmuUzgmznwﬂugljUﬂjmcusj.

= GCuMUAGNDL

s
r‘:l_:_ INSERT
G
I3
m 5,000
STUDU

a2nsMmu

S woa1.086

=3 Sunm,m
z 4604
= 2w/
Saon:, —
S,
=

sui 3: BunwOutug INSERT 24U

&3 fiu, Tun1w&13 Web Application ez Dnay
INSERT éuumuoumw (tBuax Uuumnnmamu
Big Data, §j batch processing), Go wOudocdendicoy
w8/ U uam.uammuu?umusmsumn‘lajmeu
onime cajauccngean?mg}uaucmjnjguu
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Time Usage of Operation

INSERT (ms)
8,000.00
6,000.00
4,000.00
2,000.00
Q
SR N
N \Qﬁ QQ'»
g0 ts

suth 4 (BugruniujunguERInIuE INSERT
4.2 aorwto unusuovive s SELECT

Tunmudnsnowwtolunudzuoubiugsina
glj SELECT aymmjwﬂm Go EEQU Typescript Q0N
finasjniuegzmingsieyuiicandniiv & 10, 100,

1,000, 10,000 z 100,000 «no. munmmn;}saj‘m

2re0 WnNE190ILU0:

n01a1] 2. Dufineaii te&nduandy SELECT

Rows go ts
10 444.08 72.80
100 606.92 65.20
1,000 516.84 66.00
10,000 549.88 127.80
100,000 739.71 910.20

IMN0INZAIIS190Ag t‘jé‘"‘maﬁ’nmmnﬁcmyﬁu
mu&uoumuaagmu?amaj SELECT d9% (Beld
nwtliugzmngyuardud (ducd 10-1,000 o
Typescript 100Uz LoUBUIATONdT Go H138ncaU
Goti13: 10 «nodutd Go WBroaluniuus uoudu
444.08 ms, (c61 Typescript 18c01TuN1WYzLOUEY

w33 72.80 ms waz (Detduidyy 100 ccnoéu‘tu Go

o lunmud=uouBiu 606.92 ms A Typescript 18
o1 uNIUEUoVBUWY] 65.20 ms; Tucoaduey
&y 10,000 0o, Typescript Sao1utond1 Go
198002y 0099: Go 140027 549.88 ms N
Typescript 18c0aw33 127.80 ms, Srdioudidiudl
Typescript H3810108uIfiug yugsmmndunigtéto
N7 Go.

421

SuNIUGItioL
I

=

’1."1_1_ SELECT
anis i) T

I

= 236.00
= T e
T=- LS3Swwnm,m
= 21186
= 2nsmus
Sacai, —
S
2riuriyrs

sui 5: BunwAuiug SELECT 24w

cccﬁcﬁscomcéﬁmouéquéu 100,000 N2
Go 110090 LD TAGNDT Typescript Go: 739.71
ms, TS: 910.20 ms. BuniwdjunjugzengWoicdiuoa
Typescriptczmwﬁuﬁumuﬁjéi;uazzmmﬁsu (e
UruouButdtonorlutassducaciomovs yuiiu
2y UzBofwiwze) Go s luHitoniiy wizgIwIn
nouguUNIUTEZuwzyIN8Y KL (21TAGNIA (33
glzcmjssn‘fuc%uaxcmj@uﬁ:

Time Usage of Operation

SELECT (ms)
1,000.00
800.00
600.00
400.00
200.00

_ 10 100 1,000 10,000
100,000
go ts

suth 6: (dugvinjungutoaniuls SELECT
4.3 aorwto tunws uoviued) UPDATE

Tunmudnsnowwtolunudzuoubiugsina
glj UPDATE 2:m999W89 Go EE;]U Typescript (00
nwiinasjniuermingsIgyuiicandiiu & 10,

100, 1,000, 10,000 «z 100,000 wn)2. Huniufinag]

thezen) Tunnz1963.u0:

00113 3. Dufinoaii té&nduandy UPDATE
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Rows go ts
10 1.20 107.60
100 570.07 97.80
1,000 397.49 185.00
10,000 25.92 361.20
100,000 192.07 314.13

INOI0ER198190] GEuadimruindaizty
nudzUouBiuesiniugaid) UPDATE é’nﬁuéyuﬁﬂ
voulie (U 910U 10 €no wIR Go B0
1.20 ms téirdu 22Uz Typescript 151021 107.60 ms
geiiouldicdivaoutoficantgiiv (isucdy 10 i
Qoaudiugzoun 41wou 100 €no tar 1000 €10
Typescript o Joligund1 Go (100 = 97.80 ms vs
570.07 ms €z 1000 = 185.00 ms vs 397.49 ms) 910
tAn9Innau loading & batch update Hid&Uyy gouy
gronS uR Sy (10,000 €Az 100,000 €12) iy
168091 Go Jaorutonaa Typescript €13800:

10,000 rows: Go 25.92 ms vs TS 361.20 ms 100,000
rows: Go 192.07 ms vs TS 314.13 ms zlzugutﬁéﬂ wIga

Go wluguinUzuoududizy UPDATE tEtonds
Typescript TU2rnI024UYe.

GuUMMUAILiTL
Juss

=

nu

=

- == UPDATE
aOnuvuy

I

Lo 5,000

SIUDU
21 NMU
2SN

S oa1.382

Y =3 Sun,m
z 3618
= 2rsMmu/
Saon:_ =
S,
==

suB 7: Buniudacduli update 24U

Vg0 WcHVd1 Go Jaorutu1zdUugINIFuIy
backend $iig33nnwayuaouyiy d1ldzdndivy
330ugzrnIgen uRUILEN YU
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Time Usage of Operation
UPDATE (ms)
600.00
500.00
400.00
300.00
200.00
100.00

0.00

10 100 1,000 10,000 100,000

go ts

sufi 8: (dugraniUungueaMIuts UPDATE
4.4 aowto tunwsuovived) DELETE

Tunmudnsnowwtolunudzuoubiugsina
glj DELETE 2:0213Ws1 Go E[a.u Typescript 4al
nwiinasjniueringsIgyuiicandiiu & 10,

100, 1,000, 10,000 «xz 100,000 wn)2. Huniufinag]

thezen) Tunnz196.u0:

00113 4. Dufincoaii té&nSuandy DELETE

Rows go Ts
10 418.95 385.14
100 369.10 571.82
1,000 429.99 197.24
10,000 763.73 475.03
100,000 672.00 1,196.60

AMNOIEa1I81iy Ghuadigiuindais
no10to Uz Uoudiua1d) DELETE 299 Go tay
Typescript ?U'%°|uouccnoéyum"’cmnmjﬁu‘fﬁﬁjﬁ:
cﬁe’%’moucmoﬁsu (10 cnD):Typescript (385.14 ms)

°,cmfffzn:znmJ Sodwiwinal Go (418.95 ms) (3N
fisu. Pornavudion Overhead caumu293 Go §
£OILONATUNIWINNI Connection TIUEUL&IEU
nuaadugdieus. (e usoucnodiung (100
ano): Go (369.10 ms) (Aufivgzunivszdofiuwia
nda Typescript (571.82 ms). Jgzeaitdicdivode
Workload (B ugucniiey, Go g1uin30nwtddd
UrSnfwwgody.cSeswovanaciiududn 1,000
(no:Typescript (197.24 ms) DUzdnRiwiutinda Go
(429.99 ms) Uﬂjczﬁu‘cﬁén?mnﬁ.
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JeduBuniohdula «az 9100 INNIVIONIY
Transaction/Batching: Typescript 9103z InIusnnay

Batch DELETE #iJdsS0fiwwndidiluaiuoutnol,

§ ORM/Driver #1180n0ptimization Scwsz. N1
Juyg Driver/Runtime: V8 Engine 299 Node.js 9100
N Optimization =WIzIRFUNMUAATUIIU /O U3
Ustwnugoigyugsmand. (Bedrwouanogy
(10,000 «n2): Typescript (475.03 ms) 89830
UroRwiwdnai Go (763.73 ms). U8 icdiudnay
Optimization Cfﬂi]méx Typescript Jg33uU 1,000 EEI]O%JIJ
#9890804, § Go 9109xJ Overhead (BuUducHo91
uauc["qoc5ucw"’uéucmﬁjzﬂﬁmﬁj'gm‘fi Concurrency
eejﬁutnmﬁmﬁuzﬁ.'%manc:r]ozngm (100,000
«no): Go (672.00 ms) FiuwigzeniysSnfuwidianos
Typescript (1,196.60 ms) £1350c.

£ dumudibuu:

¥ nududuyw: DELETE

[ Swovarwmu:5,000 memu

O vaiild:  375.00 H35nG

4 som: 13333 awnw/3nk

sUf 9: Bunawdidugu DELETE &y

Ucdudiniarncditigiudy (wivelds
Workload Tne)21, no1u1010293 Go TunIuInnIy

Concurrency (€3¢ Memory Efficiency a¢niacdudo
taii&18u. Typescript 9109xUzutiuma Blocking
Event Loop &} Memory Overhead (Jstzuoufiunty
Sugyuimounome Byliugzanisen udugzuns
ﬁc"ﬁémagj:
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Time Usage of Operation
DELETE (ms)

1,400.00
1,200.00
1,000.00
800.00
600.00
400.00
200.00

10 100 1,000 10,000

100,000

go ts

suth 10: (dugzaniUyunguoaniuts DELETE
5. ordivwBu

SGuniwiinaglzuny1ddiuor Go Jnow
toaciuludau “aorwtolundsuoudy” way “nw
Sonéyucuugsufiy (concurrent)” 8311UD03 R
299 119U Lee & Lim (2022) 1z 11U Rodriguez et al.
(2022) Hc8931 Go cowizdufiuniuDalsly
Microservices. Tu2s Ui Typescript 910: 0 todiy
Go uadaoiutotuniuiinnzu 1ar Qualziuihiew
Mmudn3tageg N1 Feigenbaum (2021) € N1y
Thompson & Davis (2023). ysnaInNiu My
Ardiansyah & Fatwanto (2022) £31g091 Go (Solou
021U9109UNd7 Javascript. E‘mmmﬁnasﬁ?zﬁcﬁno’ﬂ
Go tOtUTun1g native thread execution %’j:nzzﬁu?zﬁ
(Roaoiuto i Typescript t0178 Node.js T
Quc’ﬂum‘g’umu SutnteagadivhniudeniBwigaty
naudinngur Web Application. (11381370 N010
Typescript ﬁé”JjLMﬂzﬁu?uaxnﬂuznﬂuﬁﬁsjnﬂu
oz rapid prototyping & WALTINGanzL &
ﬁmg‘umu JavaScript §icd0 céjé‘mammm}‘masj (g~ H
D03ta8ua3on: Hadiutgnorwto war nuuzuouBy
(CUU concurrent request Go CLUTVIZTUND €A1
minciulgaorutounuesulan war sucuunuls
JuQuaarducuudiie) Typescript ciubUzdndiuiw
aOnon.

6. FcUBY
k4

Tuniudsungunou to lunudz uouBuady
SQL 2zmd1) wg1 Go T Wi Typescript, HUnIy
$inagjBud cORrwIRIJINNR) €AY INSSVHCONA1]
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bl m.uazzmmeejéqu €ay Uziwneeghidy. s
INSERT Qv DELETE, w181 Typescript 1010
Uruoudutdtononlugyniitiou way 2xmmnny wa
cﬁsazuumeejéymﬁ]uéu w181 Go L3 UFLNY
Urdnfiwwiitnoiysacay. $outudady SELECT
(2 UPDATE, w121 Go 110Uz uouiutdtonas
Typescript ‘Eumnezzmmesjé.uu. mnt’ﬁumuzﬁnasjﬁ
UINIEPULHD WIR1 Go w1z ugiSuniuls i
oz UouS U iounY tazéisIniunolutogy W
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Gonzuiidensggto. Gibiu nudentEwiziloaou
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oz,
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WNIWAnReY way (SNHUNIIS T F1UINEI
1691 w11 Go Jaouconizdu mudzuoubuiiles
g waz Jusdofiwwdwaoiutogigie Tunw

9. (aNWH1I8)

Sonwgyuiwounis Yootz o SELECT,
UPDATE, 2z DELETE %W batch Tme). S3diuecusin
UWnstu 8 wazlu backend Hardudeniuaoiuto
(T NOIUFTJUeeINUUzUOUEY. 13U Typescript
couchutuniudonzuito § syuiisy LA,
INSERT taz DELETE #i08uutinie, sauindzuou
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