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Abstract

This research aimed to develop a web application with the objectives of (1) designing and developing
a system for recording and tracking the status of product shipments to address data-related issues,
enabling tracking and traceability within the process, and (2) evaluating the system’s performance
and limitations. Data collection involved identifying issues from a purposively selected sample group
based on relevance to the process and work experience. The system was developed following the
Software Development Life Cycle (SDLC) as a Single Page Application (SPA) with a serverless architecture.
Functional tests were conducted to verify system capabilities, while performance tests, including Load,
Capacity, Stress, and Availability tests, were carried out to assess system performance across three
metrics: Throughput (reg/sec), Response Time (ms), and Resource Usage. Performance was analyzed
under worst-case scenarios using the 90th and 95th percentiles. Results indicated that the system
met the expectations in all 15 evaluation criteria across 7 functions, achieving 100% compliance, and
demonstrated its effectiveness in resolving data management issues. The developed system reduced
data-related costs by over 36,521.22 baht annually and minimized shipment waiting time by 190.41
minutes per shipment, equivalent to a 5.98% reduction. Furthermore, the system exhibited efficient
performance under current loads, supporting scalability up to 800% before experiencing any performance

degradation, thereby enhancing the overall efficiency of the shipment process.
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afuvilideunaun1suudsla (5) flandudssiadaya
wags18au e Hadduivgliidmiiiannsansan
aoudoyadudilazgnuuddluusiazsounazisdoya
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T 9 nflsitunisiauildinisoonuuuamnso
undmindunnuningaiag (use case diagram) Lile
gdungANNdNTuSTEnIgldanuiuiendunisinany
vosszuuldmuiiuandunimn 5

2) prudonaszuuAnauanuzdudi el
syuvannIaRnnuanugdudildvislussdundes
AU szAuNLEndudT sEAudennIIHER uassyiu
souMsTuds Janszuaumsvhouislsisesiumaide
Juhnsesnuuugudeyalmidellassatswesgudoya
AININ 6
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¥
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| Wortu | | §utaya | | Teseasroszuy
l |
4.Development =~ ——————x |
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B-1 lot_history

B-2 lot_edited

D-1| packing_plan A1 main_lot

log_set_lot

D-2| packing_list A-2| main_product

B-3| pallet_history A-3[  main_pallet

C-2| log_set_pallet

—HC-3| log_report_set

B-4| pallet_edited

A-4| transport_plan

[————0H E-2| report_transport

A

B-5|transport_history

+ E-1 |sum_pallet_status

E-3| list_report_type [H—

A sayaudn B | dayasrwanisua C

sayasiuiu D

dayadwivan E adayaniidn

A 6 lAseasegIuleyasEuuAAMINan uE AU

NN 6 LA IUITALUIUTELNNVDIATT
wivdeyaluszuulidu 5 nquansa lawn (A) a919
v ] ° v A & Ao Y Y o v A
Tayandn iniiiunsiliidnfsteyadu q (8)
MsNteyaTIeazden vimiiiiudeyasieaziden
a1 v Y o A ' P
lipgrtesiudeyalusedudu 9 wu Teyanisudly
wazdoyatuiinuseda (O) medoyadiuiu vimii
Wuduuduiiegluusiazseiu mssudeyadiAty
TUN159999@UTIUIUFUANT ILENBBNULAULT LA
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Wialinesten153anas (D) mssteyadUivan Ao A131e
::4' @ £ 4:1' (Y] % % 2 1
Miuteyannanmssulvandhssuuangidonu laun
UBYAUNUNITUTIY WA ULATI8ALIBEANITUTT (E)

v A & = M Yo | a
msedeyaiivay A n13199abliladnegludnguusn
waras UL LD YAUTTAIRTNIUANAINAY 1Y #1919
MmAvsuswanuzvedluidaznanagald wiean
valunisrumdeyadielissuurianuldsinsitu
[ %
Wuau

3) 15951958 UURAAINAD UL AUAT (system
structure) MNMNSN 2 kazANS14 3 WadN AL
YossruUngniau e ldnulunsEuIunMNEnlzdos
fanudunsgs fie Weldlavesssuvdumandiudu
rotlilasunanseny aunsaUdsululdgudeyauuy
AR baLUaLIAR Uszananalasinsiluvasluswnsy
e sessumsUssananatoyaduIuin dwloyald
faszuuduld uagldruyumsiaulias anderimun
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UM 19 atu? 2 Uszduiiou weun1au-gemaw 2568 v A < B
i s g atuinermansuazinalulad

fanandudenanrtnenssuvesszuuidunu Single
Page Application: SPA feandesnisannisznis
Ussananavasladsnnesuwasinatlunsussananas
uenanigsliFunuuaznalunsiauiliganniin
Tuilsvesdsrnedidonaartinenssuwuu Serverless
Architecture Wiauendiuvesnisusyaianasandy
drutoy mndladrundslunisuszananaduian
s¢lsinsenurenisUssinanavesduBy yona Nt
annsansdeululigudeyastuurandlilueunan 3
anunsaagUlasaainevosszuuldfnm 7 uenani
syuuiinnsdnnisananisid (access control) Ay
unumuaznthivesfldnudsauiedessemineld
wasilasdusinim 5 Inensiadeudnsneunaninauy
iy Client-side ﬁﬂﬁﬁﬁﬁﬁmawwﬁqﬁsﬁuﬁLﬁ'm&z’faa
warannsoldaulawindu venaind szuuld ssi
Protocol LﬁlaLsﬁﬁﬁasﬁ'aga (encryption) uag JWT
dnSuiudiusnu (authentication) wasmsIvaeuans
N1319183 (authorization) 521379 Client-side uag
Server-side Litetlasfunisanilstoyanaznisvasy
#udu Client-side Fsanunsaasunistosiuangll
NIIALAAIAIN 8

Sunoufi 4 msiaening (development)
Fndunisiaunsruute 7 ferdunuununieled
Tnssasrsvesszuuiionnuuuls ielwszuurieuls
DYNATUNIULATADUAUDINDAIUABINIT A




Sumeudl 5 MsveaouuazthlUldny (testing
& integration) Tusuidelavinnisnaasuilsndu
(functional test) \iansraaauinszuuraulan
N150BNLUU LaENIINAFBUUILENTNN (performance
test) Wions19d0UIN STUVAIISaTLlFaged
Uszansnnlunizang 9 fifnun

1) MsAgeUHendy NnN1SRTI9E0UTEUU
FmuntulaeIouiisufureulnauaunsai
szuumsvhldifiouddagmiindld Tnegannsaud
WINUINUIBIIUNINITATIVEDUNIUIIENITATIVEDY
(checklist)

2) nmsnageuUseandan lasinisvageu
UszAvBamuesszuu (performance test) melditouly
#1499 A Load test iiteauszansnmuasszuuly
anuniseifiavla Capacity test ietnuseaniam
vos5zuunelddoulanisliauads Stress test Lite
vYngeanfiszuvassavnauldogeiiussansam
NOUTTUUAULMAT Lay Availability test nagaunIu
Anundlunisldnsnensuazuszaninmiiessuy
Wasewdies (Patil, 2012) TnewdlewFeuifisuindes
floflineaauszuuiifuiifeuldun jMeter waz K6
WUI1 K6 Huszansamlaesiu anudnglunisidau
warlinsnennsueunii jMeter (Chandrasekhar,

a v

2021) Fudenldin3adio K6 vhnsnageu | Numpy
1aus13 Pandas lausn3 waz matplotlib lausis Tu
n1ATIgikaziansnanisnaaauluguuuuns
desndwedesienidusyansamlunisinses
Toyauaziindeaiiovaslunisduiudeyadeinese
sl wazidesnuaznaaeuliinismageuuy
gUnsoiilanupnimsnaUnueadiaes Ssoainig
AMNUAFAINLINRBUNIINAGBU (test environment)
#28 Docker imszfiuniosiefiannsafmuanisa
Aeing 9 Tadesulng yml iedwdiier ey
wisaddlefldnsindclsunsuundsnedasdudusoly
JuununzaulunslgvinnisituadnIniIna oNns
Naa UL UAUANINIIAADLATI 81989970 dlun
Y9uTsWINBIATY Aiw CPU 8 core 8 tread RAM 16 GB
LAz memory 100 GB Faanunsaasuinieaiiofldly
nsneaeulszansnnlaninin 9 lnensnaasulu
urazanIunITalazUseLiuUsEansaw 3 anu laun
Throughput (req/sec) wiiasuiufvefiszuvamisn
navauadld Response time (ms) Mioanfisosening
WINesUsEIana Resource Usage 3ansneng
fiszuuldlunsuszananaldun CPU (%) uaz RAM
(MB) (Jugo, 2014) 3slgdinisTameanvesdusingd
90 uay 95 iomnsdiiareftaniiinduls

AN 7 1AS9a51958UUARMINEn UL AUAT (system structure)
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i H Client-side : SSL protocol :  Server-side :
User : 5 : :

- Data———> whsWaraya ———HTTPs—>| “"'&::raﬂ i

Log-in

o UROURROM L | 0140 JWT feiHTTPs—+ a$10 JWT
T andnsange | : ;

JWT Faiu JWT

& Reg—— AsIAdaL wr

i«-Token wunane—; JWT

? e ;

Process | : i : | [ esnamau | |
; | dayarwt [T HTTP 5 JWT ;

b dszanawa
HTTPs——— @) Req 1av
' User

[

A 8 MsiinsiadeyanazdninansnisidauvessruuinaanIuEn1SVUEENAY

Test Tools Docker create Test Env.
request :
Test case——> sruudaaNAnIULIUAT
< Tesponse-
Virtual User
raw data
Analyze data :
NziNumPy il pandas :
[ : &
Test result H
' docker
|yﬁ<—. matpl: tlib
graph

AW 9 N15NAARUUTEANSNIN (performance test)
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1. wan1snedeuilsidu (functional test)  switAsidossimfugiamunszuy Wy msUsudiu
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ATadeudnnuannsaveIszuLinaviafussuy @evanuzvesdudilunszuaunisld” 91nam 10
Fadlsfmsiann eeudamsUszdiusonidu 2 sUiuy ?fwizi’asuaﬂ%uﬁ']&gqngﬂﬁmmun’hiwu 9NUIIY
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flastuiinluusiozady iilelinaauaniuzvesdudn
Tunszuiunsldasauazdedonisnsiaaeuiiunves
duAn Fegnuseidulaeiimidauaidu “su” n1s
Uszifluanugnéesaziinouiduvihanugnyiedin
vhmsveaeulngladunniivililinadnsgniosdiuoy
3 afs uarlddunaivhlinadniind oy 3 adudie
ATIEBUHARNS Wy MsUssliuilendutuiintoya
uss9audn Tuhide “amafududilinsaiuden
wAnuazudaieuldgndos”ainanine 6 duansler
Wi szuvanunsansIeduaudiligndennisun
#gndosnads Teussdiudu s dousuduis
7 flaridu saustanan 15 ¥ade nudh szuuiiiamiu
anunsavinuldnuteiuniomn 15 wado Feda
Ju 100% Tneseazidennisnagouilanduuanas
M3 7

2. NaN1INAFRUUTEANSAIN (performance
test) lavinsvaaeunatsuszian lawn Load test
Capacity test Stress test wag Availability test wag
Tausziliuuszansniw 3 au lawn Throughput (req/
sec) Response time (ms) kag Resource Usage R
525401519 CPU (%) wag RAM (MB) (Jugo, 2014)
I§nanisnaaeu feil

1) dlevnaauienisvi Load Test muaade
fignldauaiadunan 10 uifl wamsmeaouuansi
A 11 deszuuiilvangsgn 12 req/sec 91nNTIH
1 wu31 Throughput (avg.) 3A1 10.93 reg/sec 91A
51971 2 Response Time P(95) fifn 31.18 ms uaz
Resource Usage s 3 14 cpU (avg.) Tuns
Uszananail 2.97% waz 9100519 4 19 RAM (avg.)
7l 44.30 MB

© Plan
12/9/2567 13:12:49 amug: inplan User ID: 0003
0 Packing
o
2/12/2567 23:34:31 a@nue: packed User ID: 0000 sau: 1 3 (4a): 0
O Finish
o
2/12/2567 23:34:31 anue: packed User ID: 0000 sau: 1 AU (%a): 0
O  Edited
o
13/9/2567 14:32:37 anmuy: editedReq User ID: 0000 sou: 1 A (4a): 0
[+]
13/9/2567 14:32:50 anuy: editedReq User ID: 0000 sau: 2
o
13/9/2567 14:46:38 anue: editedApprove User ID: 0000 sau: 1 AU (4a): 0
o
13/9/2567 14:46:40 aenuy: editedApprove User ID: 0000 sau: 2
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AN 11 NanN1INAdeU Load testﬁ 100% 94 Peak load tJutian 10 w1

2) ilenaaeudae Capacity Test Inarviun
Srunulnanlusedufidnstuainiesluiia peak load
Ingltnanlunisnageu 5 uiikesesu lanan1snagaau
Fanaw 12 lunsunu X Ao s1uaulnaniifindy
nddasldanndaus 25% 50% 75% way 100% V84
peak load Wagunu Y As dausyiunaazaiu 10
AT 1 Wag 2 WU SEUUANTONEUALBIAIUE
voufldnuldviunaniovaniuiu lasd response
time asfianAnUosiiusing 95 Tunsnd 2 wuan
response time d@ulua) laitAu 30.3¢ ms wagan
37 3 uag 4 §inslY CPU geanil 3.2% uay RAM
Wes 121.7 MB

3) \levinaousae Stress Test 71 100% 125%
150% 200% 400% 800% iz 1000% ¥a4 peak
load laglgtanlunisnageu 5 uifineseau lananis
VAFBURINN 13 99nn5IT 1 way 2 wuin leuiy
Usunalvan ssuvaglaindnenslunisussaianaunn
Fulunsshu response time kAt usanns i
2 3 uay 4 wuin dielnamfintuds 800% vas peak
load sruUazliaunsadne response time l¥insdi
1§ desniindwennsldifismeluuisdianan dau
wiiszuvarBuinaglisunansenufuUszansam
fiefl 800% v84 peak load Tagtu wie 1Wuduau
96 reg/sec

4) dlevinausng Availability Test w38 Strength
Test 9NNSINT 1 wae 2 wuh ndsnszuuiausonios
Junan 120 und 7 peak load szuvanunsasnw

Throughput uaz Response time Tasfild waivn
37 3 wee 4 uandlidiud Snsifistuvednens
AFlunsuszananadntios Tneld CPU WiinTufnu
¥aeaz 0.06 AounTiuay RAM vduandutesas 0.12
fowndt a1nnsvieulnd ddlalnsznunisiaulag
suvesszuUisnnlunisyauaieeglivinenud
peak load nasaian fefiuandlunin 14
3. Han1stussuLisuUsEaNSAINN1SInNIg
FuAlUNTTUIUNITIUES TEWINTEUULALLALTEUY
Tnsl Igvnanusadnn1snszuIun1svudslaegnedl
Usgandnn auﬁﬂﬁlUiSf\;Lﬁ%ﬁ]éjuﬁwﬁnmiamwuﬁﬂ
g ﬁUﬁ]’]ﬂ‘U'i’if\;Lﬁ%ﬁ]?:uf\]uﬁﬁgﬂ%uﬁﬂiﬂﬁﬂﬁdauﬁﬂ Bs
Isvihnsiiuteyasseznaniiduisenisuuds S1uou
100 S19A"59NTeEBSEUY ANt unasaduns
szslandn (bell curve) WisUSouifioussezanads
LAENIINITAYMTBLIATENSVUAULAAE 18NS
ginesruunLazseuulrdlananIn 15 wuldn ns
yuaslussuuiAnaudiussgadaazdeasenisuud
Junaady 3186.68 wifl wse 2.21 Su usludau
asansvudsluszuulndiinaedefiauaisesuds
07l 2996.27 Uil 3o 2.08 Yu Fedufniinarnisse
YUAIANAIINTTUULAY 190.41 Uil vSeAmduSos
az 5.98 winW3Bunsnszaefvesafildazny
Jszuuiy Seaenisnszanefafinineninszuuing
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1. syuuRamuanuynsuuddudfieanuuy
wagimundulugluuuivueundindu Inedenld
anUnenssuuy Single Page Application: SPA Tunns
sanuuulaenInTn wazidenldanidnenssuiuy
Serverless Tuniseanuuuiivueundndudiunis
Uszanana ansnsavianldmunrmnianisuynded
NAEBU 914U 15 Wide Wy n13nsIaaeunauduiin
Poyabuilantuiuiintoyanisussdumvisenistudin
UszTRnsiasuutassondudnaontianssuaunis
Tuynilsitudsanmnsafenumsudludasunlasmes
dudnldnasanszuiunis Wus tilviszuvanse
aaunnsgrunstuiindeya dnszideuteya Anny
anuzAUAT d0UEN1IHEN wazanunsVUdla by
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