Journal of Science and Teacher Education (JLSTE), 1(2), 484-496

MuUunJuULdnGiuiuazmd1y Microservices €a¢ Monolithic
Tuniinnzuiazly IT Helpdesk (ou ASP: Razldnadiwnoiuto way drdndiww Tunwii
18&uwzansy

99U DUV, I0F2IU (Wi, eI YUy, S0uen? 8305w 3y,
EUETIEOSTIRU) USTNTNEEN LIS 0, ) %0

Dosinme

ﬂ’lU?\Uﬂﬁ’lfz]jﬁﬁ'@ﬂUté‘ljcwéS 1) U5unjudzdnfiwwasnanen Il nnsazNIgeuauy Microservices (R
Monolithic TuniuBinnzu1azlu IT Helpdesk (o8w1g1 ASP. nudjunjutdguls 3 Gugng: 1. aowtoluniy
nauzoug) (Response Time) 2. MU 1ESuwrzansuoiounaIual (RAM) 3.mutlESuwzainsuoioudzuouiiu
n13 (CPU) tnanmdacnndutifinaau iy 4 siwoingingejasdui: 81938338008, niunsuid3asiaos, Sudua
noud3adinosg, nusrannsi. GHuaditi&aziu IT Helpdesk Suurgelcuy: cuutiitEgrnIUanzus i
Monolithic az 8ngedutyté Microservices. aNiiy, tGthinufingsulnuniuaiaeiniuin 8w udsdumeoui
wenasfiy (100, 1,000, 50,000 €Az 100,000 requests) €Ay (Hufmeynuzdnfiwwtioutdio)d Resource Monitor. &
JURERNDWISamaRHEy tay Junjunatueandil. Sunwfiuadibuot Grunoiwto (Response Time) ST
Jonzuzn1 Monolithic Jao1utaluniunsugzoue)tondl Microservices TUNINILGNRSY, L0UKLIRUCND TOND1
Ui 58%. GuniulgZuuzansy (RAM «az CPU) gxnidonzuzn1 Microservices ﬁmuﬁﬁé RAM ¢ CPU
ajnm Monolithic 380091 tnugL@u 8 RAM grend 84% way CPU miund1 70% hejamnierioniumnisds
fHconaniiv. (§901 Monolithic avJurdnfiwnutiwaoiuto war mulssuwromeuiano luardugzmnisum
Uaung, «é Microservices B&ATudwna1wdndy, nweznurwazdu (Scalability) €2z nwdI3Eng1dtiwndty
tQeze0.

ey luluaein, Lulaigsg, aenionzesi, (oaload, (adai

Facdodiv: &9y duus ol L0020 52457714, Scwo: khaamchanh@gmail.com

484



Phommary, Thepphakan, Bounnady and Kheovongphachanh, 2025

A Comparative Analysis of Microservices and Monolithic Architectures
in the Development of an IT Helpdesk System Using ASP: A Case Study on Performance
Speed and Resource Utilization

Khamchanh PHOMMARY*, Atsawin THEPPHAKAN, Khampheth BOUNNADY and
Vimontha KHIEOVONGPHACHANH

Faculty of Engineering, National University of Laos, Laos PDR
Abstract

This research aimed to compare the performance of microservices and monolithic software architectures in
developing an IT Helpdesk system using ASP. The comparison focused on three main aspects including response
time, memory (RAM) usage, and CPU usage. The evaluation covered four core system tasks: (a) creating a service
request, (b) responding to a service request, (c) confirming the service request response, and (d) displaying graphs.
Two versions of the IT Helpdesk system were developed: one using a monolithic architecture and the other using a
microservices architecture. Performance testing was conducted by simulating workloads with varying volumes of data
(100, 1,000, 50,000, and 100,000 requests). Resource usage was monitored using the Resource Monitor tool, and the
results were analyzed to calculate averages and compare differences. The study found that in terms of response time,
the monolithic architecture outperformed the microservices architecture in all tests, with response times approximately
58% faster on average. In terms of resource usage, the microservices architecture consumed significantly more
resources, using about 84% more RAM and 70% more CPU on average, largely due to the overhead of managing
multiple independent services. While the monolithic architecture demonstrated superior speed and resource efficiency
in small- to medium-sized systems, the microservices architecture offered greater flexibility, scalability, and ease of
maintenance, making it more suitable for long-term system growth.
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UI_user_C | UIIT_C Y Ul_user_Feedbacl Ul_user_Report 1
Request.aspx ‘ aspx Solution.aspx .aspx H
Classification service Ticket service Feedbackticket |1 oot service |
- -\ /A ——————— )
(" Database server 1 ) [ Database server 2 Database server 3 )
Spec: SQL Server Spec: SQL Server Spec: SQL Server
2019 2019 2019
Thesaurus database Ticket database Report database |

sutl 4 NMuBntiyxzdu IT Helpdesk mugznidons
£J£N1 Microservices

@

1. Windows server 1 finfigstinac83aSinogndiud
18911 Ul user CreateServiceRequest.aspx € 2
Classification service.

2. Windows server 2 Gaijolina3diniuefitacd
338nod1gunloylautedl ULIT_CreateSolut
ion.aspx £tz Ticket service.

3. Windows server 3 0fijoindgzuai3finiy
Juduainsuniuunit2c33a8noas1gu 18910

UI_user_FeedbackSolution.aspx Q< Feedback ticket
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service (A VINSW U0y Ul_user Report.aspx
tz Report service.
3.1.3 MUSaNu UL IS
J1u8tatcsuaniiulgniugrindazdu 1T
Helpdesk fdnnzur way sonuwuvwis WgznUong
1 Microservices B UufignuinlSEninaidugn
Huu1ts ednmonuizeyd3adinog tnuaziu IT
Helpdesk 2z Jf0udznauging souniragsnitv
goutelite uay (333 FouseInUELY (BIORATSOU
azSnwdonzudiconesnamiiv.
3.1.4 MmyoSnLULNI NG 1S

Tunzuouniuesnuuudznaudioy tiranudg
328003, 111230 1208338008 F1FTUNVDLJI
totl, mirgzenIdududinsunitag3gsinog nsy
0o 103N 1z nirgzenInswWinaIuIVE9 S
3800
3.1.5 Zowsditonazisos

Classification service (JUiSuBSgtiweludzney
GouitlsZy ClassificationCategory céchUMJéuﬁTé?u
MUINIUONTY28 38338100 Ynuiisguifnsinis
MNNLUZIIS0ITHUGTE 0.

Ticket service (HutducdSaiivensudouiiydy
CreateService (3978 Wi tunwbufingynee 838
oaE1unwsyy tnomuiBeudfivniitadSas
SBEERRIANESEIY Inycaoauazcsmﬂjmmaaa
classification service AR INIVAUNITVOOLY (Y
noupuiitutingsuze)dss.

Feedback ticket service (Jur8Satisousouiidy
Nyofiune tedumadigplinesjaztulnudznsutio
981 ServiceDetail, AcceptService, RejectService
(a CreateTicketSolution YnumiinaiicdntSudss
Jeluninadhichted3sdmos S3uniousted
waz nivdudunineuud s,

Analysis service (dut3ucd3aiivzneution
ReportPerformanceByResponseTime €« [ =
ReportTicketByCategory tnefijaditiossuaiionity
Uzuouiiu.

3.16 5’0U28jl771/§.411/

Tuazdu IT Helpdesk %cczlmméyussmﬁu 3
‘mlJé.L"JlJ T8un thesaurus database, ticket database,
report database 06T 1WSUU Thesaurus 9= J11012Q1]
TBL_MST_THESAURUS cﬁscﬁuéyuzajmﬁuéﬂ
iy war wWelswnwadjonsyesyd3e8nos 530
nutudguiiucdisWidaiiuaziu IT Helpdesk 0o
JUMUNz0z3a 1.

490

01021980 1 10381900219 TBL_MST_THE
SAURUS

Column Data description
type v subject, description
category Uriwn2ejouonlig 398
nuduamii Jnorunjogefusuon
keyword CoE
sy
Assign_group| tlouuiiSutingsumuonoiguiiueg

NIUS YV ticket database J 2 nznrai)
TBL_TXN_SERVICE_REQUEST TICKET &¢fiu
£yu29783981008 way TBL_TXN_SERVICE
REQUEST_SOLUTION tiie 8 iiuSfinaucsi tetiums
0o 2 nrnra1linowsduivdoumnu@anE3as
(008 (19755198 WMUINSLUAN 2 OLnLaLIROU
fiucoaazanigyutiusiing Sisud 5.

TBL_TXN_SERVICE_REQUEST_TICKET *
? ticket no S
( |

TBL_TXN_SERVICE_REQUEST_SOLUTION *
F===g ticket.no

closed_date

ticket_state

ticket_solution

impact_level

assignment_group
ticket_subject
ticket_desc

suti 5 ta3dnorusniiuesInuayy ticket database

unrngatjesy TBL _TXN_SERVICE_REQ
UEST_TICKET autfiuaouasugyuiingofivid3es
(008 FouiundBwdigsio WenmwisanS 39S
(0108 (ticket_no), 878310t n10E138398n0s
(created_by), SUHR19(8338(n0 (created_date),
FrNIWE2998338(003 (ticket_state), TUDNTYR9I(S
3281008 (category), AxHudunzdivgeg338n03
#iDhazdu (impact_level), shosmmtefitiidnusmon
o91uiiue)(assignment_group), Hiogze18398nos
(ticket_subject) €Ay A18r83N2998338(n08 (
ticket_desc) §0UNI0N£19299TBL_TXN_SERV
ICE_ REQUEST_SOLUTION azfiugyuiinyofiu
SN tedumiannigeiosu tefingein Wenoy
1ANE IS0 (ticket_no), Sutivhouutedinng
niueft2duma (closed_date), I211Ur299(8338
(008 (ticket_state) taz SHnIvunt2dum
(ticket_solution) 77 Ué.L"J U report database J 1 (1%
0ra1) 8 0xarayTBL_TXN_SERVICE REQUEST

_HISTORY 1lngdac81fjuesjnznea13 Ty ticket

database T8wn TBL_TXN_SERVICE_ REQUEST
TICKET U1aoufiunrnraty TBL_TX N_ SERVI
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CE_REQUEST_SOLUTION (d9%1121831U8x QU
(DMIUNSUILTNDINEIISO0R (AT LPIUILYU
Sunidsunjuamougsgd3asinog Waziu.

3.2 (6999.001 78 Lunmweiiuriduy

wmufinaeyieiva uutifinasge eI
2yudIFsficuwigs ASP 813030838 war SQL
Server (Junwgyy (ledudisySluniuiingeu
(Front End) Tng23juTucyuy Monolithic £ g
Microservices 299 IT HelpDesk ¢ (Back End) (taz
8a131WASPileSnno1utonnsugoues, 18
Resource Monitor(resmon.exe)  aNn1uU U1 T &
Suwzeansy RAM, CPU.

3.2.1 Resource Monitor (resmon.exe)

Wuiey it Durdnfuwgyidousds ufivaziu
JrAdaniu Windows. Jugoa1iid18g1untinniu
nuigSuwzainaugsIns Ll thnuuare3n way
Hud (real-time) (830 & yuHc3ncB8Inda Task
Manager.

1. mum?acwemnmu CPU (Central Processmg Umt)

Tuunu CPU, Resource Monitor ﬁucmjeuumamju
nswnwtg91u CPU 2ou: zunydiguniuigm
CPU Higpin o0y way daud)tuuzuiu 60 Suad.
- mué‘idscmsu (Processes): gzctanﬂU§28jwﬂ
Wsunsy way B3ndinSnsnong.
- nu?831 CPU 2ojudazldsunsy: S56ididiui

a

208 Juvendiunarlusunsunidyts CPU §3n
(egu. delmundn N8 Hrasudioctiga § §19, (81
uinEwadytbiivfiotusensulnniEgts CPU ol
nGndnnz ke Wuamngsjtum.

2. miuP1l8cefinniu RAM (Random Access
Memory) .
Tuanu Memory, Resource Monitor THi2yudigou s

B tanulsoiounotéasu:
* NSWKLUNIFENIUL29) RAM: ((Uol08001U7
ganugouniye:

- In Use (M13378310): RAM 8inn3s8int8tnslds
unsy, Azdy, war nse.

2
1

- Standby (J1]11£370): RAM éauﬁcﬁuaqm&‘ncﬁa

WBuotdBonmo. Hrlusunsutionueyuiiugn, Hu
A fndulBtatody. waf1itusansulobtiomy
RAM gouiindieufiasGnint BHus.

- Free (913): RAM S0t Hn 189m0,
* Hard Faults/sec: cﬁuéﬂzﬁéﬂﬁuzﬂw. Juoaucfy
Swoufiyd3utitiazbutisytudiuuainsinda
(Page File) cwaz S ynfiud tddu RAM. §aa15g1
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negeno, Jududuoiudnsuiiotiniizin RAM
war dugrnnndniintidiesa.

- e8lUsunsy way Ur3um RAM 678: gzxnild
tAudcazlusauns Ul RAM godiuto, g0a T
genmalUsuns Ui RAM grecfiututs.

(Creator): U0 tulasgou (Microsoft
Corporation).
* Resource MomtochUmsjﬁﬁﬁnmom vsulny

Microsoft k2 finasudruidugouiyeegazdy
Jriidaniy Windows tﬁufuﬁjctcﬁéu Windows Vista
(@0l0d 2007) Wufiuw cay JY Windows pndy
zﬁjmnﬁu (¢3u: Windows 7, 8, 10, «ag 11). 5j]ﬁlJ,
Busytuesdonzivesioddn Microsoft tnufi.

2

s G389

3.3 Souniursyy
3.3.1n1050299010801U L0 LUNIVNoUUE LY

(Response Time)
nuAnasINUHiuNI2YUSE1E38n0g N

]

e

D S\?ﬂt

a Qo

YU 100 (3338003 1000 (23350108 50,000 (3338
008 100,000 (8388008 mudrtiuéios Font End &
F198uudotanii té Wiuint3luninzatau Store
Procedure (Huméyulnofionosuii 1 uniuciun
cclucdu Second (S) c§jmm}‘m;1931gjccbu%c§nﬁu
(Juuou 5 éf'"’]j.

2 2
1

MUNNASINIWAUNIZYUNIUNUIEIISN0 2
YUI0u 100 noucg3g8008 1000 Noucg338
(0198 50,000 N9UE328n08 100,000 (19U (1UAIGY
tou Back End id38undotiaidita udufinslu
Q796 Store Procedure (Fiuiisyulnufionioy
A& WnucRiumc Uy Second (S) (BynuGinasi
LU wE03uuuou 5 ?13.
nufinagnucivigyudutuaneud3s8wmos
210108°63990788 @8S0u 100 &7 1000 &1
50,000 813 100,000 &9 cUAIBUGL Font End §i%79
1) wSomend tE WHLAN S wmnzaniunnd yuty
Store Procedure Y0eFiomiouils uniuchiuniciy
tdu Second (S) cé’jmmﬁngejﬁcmu 280U
(Juuou 5 éf'"’]j.
mm’ﬁn;}9jmucﬁUﬁﬂéyumnazcmjnswinaﬁﬂé
wuw 100 &3 1000 &9 50,000 §3 100,000 &9 (1WA
Gudion Back End $i8138u cdotméniité tuazunytoy
Fompoui 1 Luniuciiunicluy Second (S) (39
muzﬁn@ejﬁ cLuaEESnduuaIuou 5 53.
3.3.2 mMuGinagItwnivl IEmuoenoIu1£oa10
(RAM) aas 071]05/2/3.1/01/&71/]77} (CPU)
niwinaginudiviéyuddSasnog i
100 (2398008 1000 (3338008 50,000 ¢

7 Uy
2

(@h] S\?ﬂt

niey
a
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€108 100,000 (3398 cwdsiiutios Font End 6879
Suadotnaiité tuiuAntSunInza1901y Store
Procedure (fiungyuait iEuanniviinasjcluas
SouDEuli(%) gtjusyu CPU way ucinnzw
(MB) éﬂzﬁuéyu RAM wueiSnduidudmwou 5 gj.
nufinasynmuciumeyuniunsuidSasnog &
YUI0u 100 noucg3g8aog 1000 Noucg338
(0198 50,000 N9UE335(008 100,000 NoUE33S
(008 MUAuhoy Back End z‘fiénjéu adoteniid
WoninBwninza13e Store Procedure (Huiig
1"11J£'1’|m""rﬁ%U'mnmm’ﬁnasjccﬂnazﬁnt‘ﬂucﬁcéuﬁ (%)
gfugyu CPU way uclnnetu (MB) S1diugyu
RAM wJuaeiSnduduamwou 5 5”’13.
nfinagnucivigyudutuaneud3g8wmos

e

210108263990788 @8S0u 100 &9 1000 &1
50,000 &9 100,000 &3 M1UAIGY Gou Font End $1&13
By (HonaniitE Wiudintd wmnzandiunsyucy

Store Procedure (Fiuni2yu e tiSuamnNIuinas)

2
I3

couazanludidul(%) Saduayy CPU «z (Ju

2
1

tInnztu (MB) S1gjuzyy RAM cluazSnduduan
vou 5 3.
mm’ﬁn;}9jmucﬁUﬁﬂéyumnazcmjnswinaﬁﬂé
wuw 100 &3 1000 &3 50,000 §3 100,000 &9 (1WA
&iu oy Back End $18198u «Sotiaititéwaznng
(fiumayy aid tbEusmnivfinasjciuazdody
Dl (%) Fijudyu CPU wax ucdinngtu (MB)
&gy RAM wluazdndudiuimou 5 &.
3.4 WSS L9 UGS

2
1

mudarz 1z MudnolunolwesI2uuiinas)
(o Iuwonidrsdunguamnniuinlsg yndoyita
Suanniufinasy WouBuiilien Monolithic tay
Microservices ((2398(n08 , noug338(n09,
JuduNINeUE 328008, NUKFZENINSW) (ADMIT
gerduno1u o tununsuiivgyuifiontoudiu Sy
(S), nuiBmounoiuirBonio Jfonouducuny
tu (MB) way nwignvogdzuouiuniyifionloy
WUy (%).

(83917unwiinas) (832808 , noud398
(093, JuduHnsuEdasinog, NwlztaInsw) Ny
£u 100 S0 1000 a0 50,000 S 100,000
8008 MwATUDUIOY 5 53 299 Monolithic (g
Microservices 289 IT HelpDesk (32 U101161182(2¢)
(fiuiisusungulnuangzasdo tod usdndiuw
Gndwciuas Wazauudy 1 gou a1vz@ulnid
Urdofwwdmnadncouasdiazcuudy 0 ey
mujr tunuzguluneuiin.
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3.4.1 FONIWOVIENDIE)

080 tammgzas Tuniuiinagizsnoiutoty
mumsuﬁuéyu (Response Time), N1U01T&mLoU
001U9180010 (RAM), nuiniSooudzuoudiuniy
(CPU) Qzmd19 Monolithic (¥ Microservices HEn
23N¢ TUFzWIWCONAS LNV LUITAN TANININEREY
muginaslngndgul:

080taMIIRLRY ¢ AV, = Zn—x

- AV, cOucnuidfiuanIgeiaees).
-Yx cmnﬁ‘iuuonzﬁjmﬁnes_’éqn.
-n ccimcr;znuciﬁﬁuﬁmaugjm"’z’ﬁnas_’].

furcuodod Sudsudas tuys, Toudnmw
Juinnwin1glng g10u10tau (Babylonians) (€
210n8nN (Greeks) TUNWANTANIINIRIFIN (L NIV
. i”mcz“J1JccUaﬁnzﬁiﬁnznzméumuﬁwzamcw&’emﬂ
"0In13" § "Gocuny” 2sj:ju§.gu.

$13899IN "ujnmumg’umuaspzﬁnam (ar 948

10 (Fundamental principle of mathematics and

statistics)".

3.4.2 FOEIVOUIIOD LI

gofintamnaiucnniytunuiinagI2ejnolu
totuniunsufiugyy (Response Time), N1UDA
BnUouno1U9180019 (RAM), niulaténloy
Jrwoudiunag (CPU) 3zma19 Monolithic K¢
Microservices SitSnognélugzwivionis Uiy
ay BntameszmumuiinasSngndgus:

0aoUIINDILLONMI AV, = A — B

- AV, chucnu thifiunoueana2yuniy

fomuoy.

nua: Hnnwduniueeidzuazinsln (Fundamental

Principle of Arithmetic)
n1wd1387: "INFnNnwantanazingndunau”.
- A ey taniunad 1

- B coucnudiiua 2

J0aWoUMInIILLONMTUSOUSSY
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aw=3"8 100 M1U18u (edndrdndiwiudunoiuto (Response
vy . y e a &a & &

(4 + B)/2 Time) CPU, Memory $19(8338tn08 tiJniucugy

. v i o . 29391U0Uc8338(008 2JUKOArTauzd1dniy

- AV, cluenu Thfiuniddunolueanan). . B

U3ucdjmiisugeawiyto.
- A coucnu Tinuad 1
MR 2 Buniwiinasjdzdndiwrwdiunaiuto

- B wlucnutdfivaan 2 _ . a0 a
(Response Time) 189S0

Ao utinzdngn § 9zH8 (Mathematics or oyffy | Microservices | Monolithic | 80
o book Sionoy (ms) | Hiomoy (ms) | Fomisoe (ms)
Statistics Textbooks) 1000 73 304 236
v o s . o 1,000 17.9 13.55 435
Mud8I: (SutgeeIFznIVUNIWEN, Wolfram 10.000 13.86 13.99 287
MathWorld & Khan Academy. 100.000 20.24 14.04 5.2
B - . 20U 74.3 54.62 19.68
. D oe Ly 18.56 13.66 4.90
INOINENNIWTNLTHUNIZLHUGIVAIFILUI0

(Huthowrdntiwiwtuniudzuoudumuilueyues)

Microservices (¢ Monolithic 299 IT HelpDesk.

30

20
0
100 1,000 10,000 100,000

®m MicroService Monolithic

SUN 7 1928001010 (Response Time) $19(8338
(00

- Ujunjudzdntiwiudunoiuto (Response Time)
Tununsug3a8inog

$0VOGCANATENEG ~u0om

SuU? 6 Response Time, CPU, Memory 8138388

(098293 Monolithic Q¥ Microservices - N N - o
102138 3 srguBunwdiunivdjungudzdniiuiy
4. Bunuduada 02O (Response Time)
favauno1to TWNWNsUTiUEHU (Response Time)
SomoudIuSudi (s)

4.1. Gumuauguiwaolto (Response Time)

- SR p . . [Monolithic| souany | Souc
unuusunjudsnRuwwdiuanorutodos Microservices |Meononthic| BOMMY |
o I SULUY Fomiios (ms) | TO0HY |fiomoy | flomioy
MUAnA9INIY F138338(008 , MUNSUIEIISO0 (ms) ms) | (%)
, Juduaineug328nog , NWKLEOINSIw NIUK 198328007 18.56 13.66 49 | 3042
5 oo T ! o XTI ADE | e o NEHIERER
aeydindacdu 5 &3 (do0INA ALK Kz m; 53.45 4900 | 436 | 850
IgouMisyunsumidedniiwiw uniwds UouEy .
L o Futuansud
ao1utatuniunsufiugyueel Monolithic € Setog 65.33 46.99 | 18.34 | 32.66
Microservices 08 JfiomuouIu3uIi (ms) €z NSy
fnswsreniBuni tiSucgldaeazejniygui: Ry 3.28 0.36 292 | 16044
o o P . woInsay
- Ujunjudzdntiwiudunoiuto (Response Time) ! :
QY 35.16 27.53 7.63 58.00

CPU, Memory $13t83g8cn0g, Jududinsucg
398008, NMUFLENINSIW

azeaunowtotunwigmiounoiusBonio (RAM)

Tuniucfivzyunuiinagimuiuidugyy 198 (MB)
32800, JuduNIN9uU8 3800, NIWILLNINSW Microservices| Monolithic | oty | ®010%)
£uu41u0u 100 &9 1,000 &9 10,000 &3 100,000 Fuivy | Blomioy | flomloy | fiomion | flomlou
’ b 319, 3199, (MB) MB) | MB) | (%)
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313832800 543.91 204.53 339.38 90.69
nUNsUg3S
412.66 176.03 236.63 80.39
(0103
Jutuninsug
o o 537.92 173.45 364.47 102.47
328003
Uy
U1ge 427.7 220.44 207.26 63.96
QInsw
e 480.55 193.61 286.94 84.38

anazvaunwiiiSnuosdsuondunig (CPU) Gomilou(%)

Microservice|Monolithic| J0ue3 | 0w
SULUY s fionloy | Fomiiow | Homios
fHomuay (%) (%) %) %)
&1918328008 0.46 0.16 0.3 96.77
nunsuig 338
0.30 0.15 0.15 66.67
(008
Juduansucg
P 0.24 0.12 0.12 66.67
3z8mog
MUY
0.33 0.19 0.14 53.85
wansw
SR 0.33 0.16 0.18 70.99

5. eviiUietiy

nowtolununsugzoue) (Response Time /
Performance) 8¢ 1000z 8 NICUYU Monolithic J
no1UtoTununeulzoe) (Response Time) (ond1
Microservices TUyININIUiingsy (813833981009,
N2ug3281008, HUTUNINSUISIASO0, NIWILLO]
nsa) Yougiautondwsuiu 58%. Suniududu
§§m:sﬁjﬁu a1t QuUUe3IR1 (2023) fDud
Microservices tond1 Monolithic tnogzwizcio Bt
1831w U0y (tond1 83-93%). uuoalonniu
Ueda, et al. (2016) §nginjofiu Workload
Characterization for Microservices Y@8uniueiuads
genaerfivfiudodiuadal) Hio1 Microservices (50141
Uvglnznunu (Throughput) mo;]j d19m09m78) (70-79%)
c.uemjuznu Monolithic. My Throughput moaj noy
1waorUdRriuseISuantbniioud) Tucoauiafiu,
(8999061997iUNIUH Response Time g}jéu?ui‘mﬁ‘m
3. DoSteze artw 3 Java, Spring Az Docker (8

@

finsencuuuriiossidunuezmetuln (Scaling)
8. no10t0299 Microservices aztdivBusacancde
A:TuINulyng) (High Load) waz Aginiuermeiy
wdargouiudngsne. bonddtaortuniucnogn
ﬁumm‘ﬁﬁéuésu, Monolithic 910tondcwizd D
Overhead 91NN L& wdIUdoLe (Network API
calls) 8fiu Microservices. i tuazdulmeiins
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Jau0kin, Microservices 1010820 UL EnHwwiicole
natd.

gRudwniuinigSuwsainay (Resource
Utilization: RAM & CPU) sznadnnzasnacuy
Microservices 1§3uwzamaugInat J138acaw, 1ng
1% RAM gend18uae) 84% waz 18 CPU grandl
avtde 70%. Bunufiundiigsnaesiiv antw QuUUE
3931 (2023) c§jazym "Microservice 1§Zuwzenoy
2998uUr3y1N1 Monolithic". (Bunjofiufiu Ueda,
et al. (2016) $iluor Microservices Jnntaids
CPU g3nd1 Monolithic (3 3-3.05 téi1 & request. 1N
1113 ta8i81933 U1 W BuSuluRnnngoiiv. Udud
azguzﬁﬁﬁﬂcgsﬁ‘tﬁéﬂ Microservices J Overhead g3
N1 Monolithic. tBUINNE wAz Service AasSn
23N Process ermUESj, J Runtime Env1ronment
2998, way Snwdgwdy Network ($95igulnd
Soutnéiogniu RAM tay CPU @udy.

3udwdug (17847, nwdxIdng,
a01wdndu) tdiudat)y Monolithic 9z Jurdniiwiud
nd1, ©d Microservices J23&1un01udady
(Flexibility), n1ugzmeuraz U (Scalability) (s
muumgsnm (Maintenance) mjwnm?u‘f;}mma
cajasnasjnu Villamizar, et al. (2016) fDud
Microservices 31U10gnen 14910 Twazdu Cloud U,
c§jc‘z”JUt'ﬁu.uwmﬂowmum?umuzzmmaazﬁu
(Scalablllty) 1Ay Juzdniiu (2merusiwIzSow
fawdy). $13udnfuad1lufiod Leveraging

Microservices architecture by using Docker
technology §39:Buutl U UEND1 Docker 08141

Microservices Jao1uidudnzyy, jﬂaﬁnﬂucﬁeuéﬂa
(€ jwmmucsno;nsnmﬁuun Stigelodndiota
mcsn?mmuumjsnmjweu

Tudwdzdniwiudu (Raw Performance),
Monolithic azuzmjénc%?uﬁmﬁﬁnmﬁ Sunaudin
9330y WdiudgenIdnnzurncuy Monolithic
Jnowtolumunsuse sueg (Response Time) tond1
Microservices 108z 58% way 1§
Suwransy (RAM 1z CPU) oliound1éd13usmigiv.
cmnE‘Jmﬁnccims”Jeuaaﬂuéuésuﬁcﬁuéuzsj
Microservices. Tugzuzéi Monolithic dzuouBumn
g13wrsTulusunsunyo, Microservices 1990N11
é’21méwcﬁséwazméﬂjcccﬁazcé50 (API calls) (398
“Overhead” (wmuajnmcmumu) 2um (Snlbuga
39wy ‘Zaguwummumweucwsmmucmaucaonm
conaniy.cuolonniu JrdnRwwdcludinsugn
e, 80180y 1z NUdIPIENI T TRuzL1097EY
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Nd1. (113 JUD1 Monolithic 1 Microservices HERI
SFunarlutavseo, tnugswrdSuasduiioney
Agfiulntuszwifin. nuernuitazly (Scalability):
guIncdonesnuwgrwizdS0i 18 usintd, 413
7N Monolithic zﬁﬁsjazmsﬂuﬁjazﬁu. oUNIWdng)

@ as
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