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Web Application Development
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o {lAIInaTNIILANRITULINKIWNIIVUIINEDS LT% Google Chrome, Safari
138 Mozilla Firefox

* Juuandimninazgnidawlanien JavaScript, Cascading Style Sheets Wag HTML5



Front—-end

* MSNAIBUIVLONNALAZHANIZHI99IN1TNBWT 1952 82H% (Short Development
Life-Cycle) ¥ lagfiNnmwI211mLan

® Front-end azgnwmwIaIen1sdanlusunsndslaaianws (Client-side

Programming)

* AMWINLFIWNT5L38% Front-end LA HTML, CSS Was JavaScript



Back-end

 nsidawlusunsnelaidniies (Server-side Programming) azialvinisiden
ldsunsuelolpatanarinewls wazas1e Script IbauwanSanldawls

® Y19ASILIILIYNFINIDINTISNWEN W1 Back-end
® N15LA8% Script 1N LARAEA1ELAW Ruby, Java WAz Python

* Script tna1aznanaluilin Interface Tugnnaszasgld dnuaniingldaslaivin
Source Code 284 Back-end

* pILIuLaNANITIANUTD YAl Idaya N92¥11H1% Back-end AIBLAWAY



Best Practice
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* AIBWNTTUIBNTNATEUTZUUTIRANNA AT w1989 HalNa UAULaNLUUD

* nMsnaAdauaInsUIUKanInazUsznaulusae Security, Performance (Load,
Stress), Accessibility, Usability, Quality Assurance, k8% HTML/CSS Validation
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* daubAIasianAnazlaluwn1swennlan Bootstrap, JQuery, Ruby on Rails, NodeJS

* Twunslomaiunensdnazgniuseurfisunu Native App 8351981811309 UNIRIA
Ineaniz BuwandadedSeuluwunrewenduidw GPS, Gyroscope, Camera



Performance Testing

® Performance Testing ADNISNAFAULIULANLAENITADIFAIWAITAINTT AR
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® Quantitative ABN153IMLAIUSNEULAW Response Time

* Qualitative ﬁams’i’m%o@mmmﬂ% mwﬁmmj% LHDYSAIN

* L{aWADY Performance ABEIBNINNNAZAATIAINNISUTWASN ToUdITAINIGINZ
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Benefit of Performance Testing

® Performace Testing #gssyUynifitinguiuiivwen nsuiladynimainuas
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Are e LdawiUszaun19aiNaa (User Experience)

* o ludaninanazlasuanunanlane Jeniraaan (Bottleneck) #3803
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* JwireaandnaziinaInnItianIslriazesdayalnedunabuazidniias s
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* AINEINISAIWANTIVISUNNS2EN8A (Scalability) Failndsdnlnnssinagey A
unuwUnnibaznelviiinTunI8waI8N1LEw Delays, Errors, Memory Leaks



Type of Performance Tests

® Load Test AN13.UAEUUAIZAY Response Time 310 Workload VLN L7101
INGIWINE L unsanns naneaasn1IadaubRagIIuLanangAnss
pe9lslwIa1Uns (AALANINAE R LTUNSaNABAA)

® Stress Test NAFDULUULALINWAU Load Test wan g laan1wn1sain launs
Whnangaein1madaubAaaINIVLOWETNIT05895UNITIIWINE LdWsa N AT
Tannvinlnsnannszuvazas
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® Load Test LLa2 Stress Test NNAZIINTLTIINAWNDNDIRIIBTIANTIAU Bottleneck
F9az AN NI 1wIng LF0wnIannlam e



More Tests

® Endurance Test ‘V]EﬂﬂE]‘Uﬂ’]i‘ﬁ’]\‘i']%?lﬁ]\‘iL%ULLE]WGLWizElzL’Ja’]%’]% Lﬁﬂﬁuﬂﬁlﬁﬁﬂﬁa
A13A3IVABU Memory Leak

* HI88 Memory Leak LAwb511U Subscribe Wari2ith SnapshotChanges 2484 Document T
Firestore WAAN Unsubscribe WaNZhibit NaAN198U Document 210 Component a1

® Spike Test A Stress Test NHNSINNLAZARA Workload daulUN1881997/157

® Scalability Test ASIAFDUNEANTINATNIHIBILIVLENLNE Workload Ao
WNAY NS LIS NEINSILIULINDIRIZULATILHNT 1IN Workload LYITLAN

® Volume Test NABUNITVINIWIDIIULONAUTDNATIWIBNAIATE
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Performance Metrics

* b8l NITIAAINNFINITO2DILIULANALU WEINEDIAITH DY AWBILLAGITINISE
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® Response Time ABSZEZLIANSEUINGNSE Request LAZANISSU Response

® Average Load Time ABANLRAYVD Response Time 2839 Request NANamD User

Experience

® Peak Response Time Aa Response Time ﬁmuﬁqﬂ BINATHIATNINNIT Average
Load Time WHRAIINIULENLSIHUYAN

® Wait Time Ma12a77 Request agl Queue NawnazgniszaIana
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More Metrics

® Requests per Second T1I% Request ﬁmmsaﬂszmamavlﬂ”ﬁia%mﬁ

* Memory Utilization USN1euvshgn1ns1filasanisUseniananis Request
* CPU Utilization 138191171%n15U52 N8N AR5 Request

® Error Rate 974434 Error ﬁiaﬁﬁ\‘i Request

® Concurrent Users 1%I%H b9 1%N3a N AT

® Throughput ﬂaﬂ'ﬁmmﬂaua (Kilobytes per second) # Bandwidth 1@ lwane?
NegauIsuuy L%E]\’i‘i]']ﬂ Thoughput LU%M?UG%GN??Q%”%QGL?ULLE]W ﬂ']'ﬁﬁ]\‘iﬁj"l‘ﬁﬂfl‘él
Throughput ‘\]GLU%ﬂ\?VILL'ﬁﬂWﬂTﬁ‘ﬂW
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Performance Testing Process

1. Avuafiwindaxngainiamasay wugldnnasldiiusensiiwgunsallatng
winzgUnsnilulaguuil Hardware azl3in9

2. pathwageesnIsnagay RansaitanianiseansulwAIAg 9 e
Thoughput, Response Time LLas Memory Utilization mmﬁmaaummoaﬂﬂ
HnNARLEAIILIULENIBNT NS NN 1RSI nsmaTnanefsLfwld
araazdonalrnnisldenadelaflulunafinianis lnameiiaanisaodirane
fgafinluanvezdinalviviosanldanelunnssnnsmanioes Tuuensos
araazldiionlaaaaSunaniiviemwlngimaenildle

13



Performance Testing Process (Cont.)

3. MURMLAZEENLUUNITVAEY L UKN191aa0ran1sasenA1a g ldazyin
Lnglusazingnissiazsiagssyalednaziivdayawuulnuing

4. 19 Performance Testing Tool MN1SAARIFILIAGINFIRSUNISNAFAU
5. NAFDUATNLEWNAING LT

6. FASITHUAANS WALINISNAFDU NAFAUBNASIAINAIMNANIZEN N3
Optimize VULANATNHAANSIzYININIsnAdaulnsaunntlUAZY WEADIHIN

Bottleneck tiAANEI CPU L3IAITNEANATBULAININTHUINITEWNTALENLIDS
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Performance Testing Tools

® KeyCDN Tools NAFAULARIWEAS %) 2INAITHAIW 14 WA

® Google Lighthouse 41 Open Source WAL URL 289L3ULDN AN1SIARILMEHEN
® Selenium L% Open Source Framework

® Loadstorm NAFAULIULANEIW Cloud Service

* WebLOAD nasauLiuLanawinasmnsa AR lFanaInnann

* LAZAW 7 ANNIANIY
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Optimization ABININBUNISANLNSALTWLIES
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