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Abstract: The importance of software testing, particularly performance testing for web applications, is growing with the
widespread use of e-commerce applications, where there are many commercial and free tools for conducting performance
testing, verifying application service quality standards, and each tool has different features that make it meet certain stages
of testing, so it was necessary to integrate these tools in order to reach a comprehensive framework that meets all stages and
types of required tests.

This research has built a framework that meets all stages and requirements of the testing process by identifying all types of
performance tests required, systematically searching for free tools capable of implementing them, and proposing
methodologies for work at each stage of the test.

The proposed framework PrefTester consists of a tool for managing the testing process PrefTester Manager and two testing
tools, GTmetrix & JMeter, in order to benefit from the features of each of them at a testing stage. The test results are more
accurate and comprehensive, which will serve as a reference for application developers to study and make possible

improvements in order to achieve user satisfaction, reach higher corporate productivity, and achieve more profits.
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First step
Get Information About Your Website
Enter Website Name
Delivaz
Normal Load (users) Expected Duration (Minutes)
100 15
Peak Load (users) Expected Duration (Minutes)
150 15
Future Load (users) Expected Duration (Minutes)
200 15

The longest expected time can be maintained on the load
continuously (Hours)

© 3 Hours 6 Hours 12 Hours 24 Hours
36 Hours 72 Hours
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N
oy Your Pages Delete All Pages

€ Home, R=(5)s Z=(0)s
Expected Response Time (R) For Page in Seconds Q Country, R=(5)s Z=(20)s
€ city, R=(5)s Z=(30)s

@ service, R=(5)s Z=(40)s
Think Time (Z) For Page In Second
€ Restaurant, R=(S)s Z=(60)s

) Food, R=(5)s Z=(50)s

@ shop, R=(5)s Z=(60)s

€ Product, R=(5)s 2=(50)s
) AnyThing, R=(S)s Z=(60)s
@ Login, R=(a)s Z=(40)s

) Register, R=(4)s Z=(40)s
Q Register Shop or Restaurant, R=(5)s Z=(60)s
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Second Step
Determine Navigation In Your Website

Restaurant
Pages Refer To This Page (In) This Page Refer To (Out)
Home Country City Service Restaurant Home Country City Service Restaurant
Food  Shop  Product  AnyThing  Login @ Food  Shop  Product AnyThing @ Login
Register Register Shop or Restaurant 2 Register €3 Register Shop or Restaurant

[ saved |

PrefTester Manager )5 (o palall dmdiny olidl dalidly s 10l dayl 91 (c.12) o3, JSCAI
b iy PrefTester Manager M5 ¢ pideiucll dadgie cilbliad (0655 (d12) @8, &I -5
S T 55130 lerms olblas JKadl 1ia JM5 oo Lasdl o ,Las¥l 31sf e clbLadll sda gadas
Slmaall P e 5B 63T alblis (0985 (39 Aol Axdimy @aby Lty Axially Leo

ARl Lozl 393 (3 LayS3 i 5,59
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Third Step
Generate Available Iterations
Start Node (Page) End Node (Page) Through This Nodes
=8 [ Foud - | Home ;
Country
city

2 Home - Country - City > Service - Restaurant -> Food
£ Home - Country - City - Restaurant - Food

Previous Step
PrefTester Manager )3 (w0 psdeiuel] dadgio SlblLid (29SS (d.12) o3, JSCaI
48| 4900 oy U3y PrefTester Manager M5 (o clb Ll olpaie wyiss (12) @8, A1 -2
e abdbll dasy Jley) Jaas § @S=dl) Pacing time du=iy cadseriadl Jud o LLa 51,85
2810 il s a3 LS L g I loladll cilpie AN s JM5 (e LasSlig «pull
Sudell claladtl

Fourth Step

Set Iterations Setting

Number Steps Pacing Time (Seconds) loop Count For User Action

1- Home
2- Country

3- Ci

4- Service
5- Restaurant
6- Food

1- Home
2- Country

4- Restaurant
5- Food

PrefTester Manager JM)5 (o clblLidl ol pdie ayizes (e.12) o3, JSCATI
Auenl e ely dalizll Jozdl cibgw a3s5 3 delud Page Rank 4 ylss duais mls (13) K&l -9
Slige O dea¥l ) IS e M5 e Lasdig pAall desdl z3g0d el JWlly cAmasall
FERT
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Home : Rank is 10

Login : Rank is 10
Register : Rank is 10
Register Shop or Restaurant : Rank is 3.438
Country : Rank is 2.815
City : Rank is 1.361
Restaurant : Rank is 1.042
Shop : Rank is 1.042
Service : Rank is 1.035
AnyThing : Rank is 1.035
Food : Rank is 1

Product : Rank is 1

Page Rank 4w ))lgs duais il (13) ol JSCad!
AW JSCAHL Amsge LNl Aale 3,00) 1ol dawlgy sLasy ! das oLy 46l AL e
PrefTester Manager JMs (o 8ausll Lo das Jlxsy bua (a.14) @8, S -

Fifth step

Get Performance Plane

Testing Plane For Simulate User Experience

Test ID 16440728723227559409%
Website Delivaz
Develop Performance test Plan for the Delivaz website to ensure if the current system architecture is optimal for handling increased
Objective
traffic on the website and also, to figure out if there are any upgrades that need to be done.
the user 1. without a specific load.
2 the user witha Normal load (Load Testing).
3 the user 1 witha Peak load (Peak Load Testing).
Scope 4 the user witha Future load (Capacity Testing).
3 the user i with aUn load (Spike Testing).
6 the user witha load During a Long Time (Endurance Testing).
7-Propose suggestions

PrefTester Manager JM5 (o 3auzl! jLas¥| das Jlrag bua (a.14) o, JSCAI
PrefTester Manager JM5 (o 8aasll 5Las¥| daug clgal (b.14) oy S o

1-Functional or accuracy testing of the Delivaz website.

Out of Scope

2-Any other testing types not included in the Scope section.
Hardware Load Generator, Ex: (Dell Intel Core i7 -3.40 GHz., 16GB RAM).
Software Operating System, EX: (Windows Or Linux Or Mac)
Performance 1-GTmetrix.
Testing Tool 2-Apache-JMeter-5.4.1.

1-Java (JRE) is to run JMeter.
Environment

2-A good internet connection is Confirmed.

The load JMeter applying is not the only load for the web site. Also, at the same time, there will be a website getting requests from the
Risks

outside world. So, the report analysis might be not very correct. The Best Time To Execute This Plane After 11 PM.

PrefTester Manager M3 ¢pe 8ausel! jLas¥| &gy algal (b.14) o3, JSad!
sobudl of Lasdlig PrefTester Manager M5 (o 8sax=ll 5Las¥l Slags,luw (c14) @8, S -z
Shgud 2a3lol1) Josedl HLasy G sbually cdos Lgus 3l Oguy oY) 5Last Jal e Jo¥
2l snbaadly (Bl doo wbgaud 2adlsll) Joo (adl Lasy el gybawd) (anbll Joxll
el Jamdl i LY sl soliadly (Aeliatadl Jdasdl Slsad 2a815L0) Rl SLasY

) il 3] JofAY Jao i (71) VRIS
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Scenarios are explained in:

1-Scenario 1 For One User.

2-Scenario 2 For Load Testing.

Performance Test
3-Scenario 3 For Peak Load Testing.
Scenarios
4-Scenario 4 For CapacityTesting.
5-Scenario 5 For Spike Testing.
6-Scenario 6 For Endurance Testing.
Entry Criteria Functionally stable application.
Exit Criteria: All the Performance objectives are met.

PrefTester Manager JMs (e 8ausel! jLas¥ ! Slaglivw (c.14) o, JSCa1
ziags (&lly PrefTester Manager M e 8aazl) Jg¥l 5Las¥) ooyl cilonza (d.14) @8, KA -5
oo Aadeall milidly duaiall Ameing (GTmetrix (29 §yliell 8131 dhulgy Lole Jhaxs &I ulall
ol e

Scenario 1 Test user Experience with out load

Validate Response Time For All Pages in Delivaz By measuring:
1-First Contentful Paint.
2-Time to Interactive.
Objective 3-Speed Index.
4-Total Blocking Time.
S-Largest Contentful Paint.
6-Cumulative Layout Shift.

Performance
GTmetrix
Testing Tool o
A & and 1-Select Any Browser.
Execution 2-Go To https://gtmetrix.com/
Strategy 3-Enter URL For Target Page.
Results Report For Every Page Contain ResponseTime Details.

PrefTester Manager JM)5 (e 8suzll Jgi(lJLg.&Ylg.qu.w Sladzs (d.14) @3, JSCaTI
PrefTester Manager M5 (0 sausell Gl 5L go)liuw clausa (14) @3, K& -2

Scenario 2 Test user Experience with Expected Normal Load

Objectit Valid: P Time For Every Page in Delivaz
Performance

Testing Tool Apache-JMeter-5.4.1

Duration Ramp-Up period: 900 seconds

Approach and

Execution Apply Workload modelling For Load testing On JMeter
Strategy

Results Report Contain Throughput and Response Time For Every Page.

PrefTester Manager JMs (o 8adzel| LI HLasdl goslidu Slaue (e.14) o3, JsCad!
PrefTester Manager JM5 (o 8ozl Sl SLas g luw clouxs (f.14) @3, &I -5
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Scenario 3 Test user Experience with Expected Peak Load

Objective Validate Response Time For Every Page in Delivaz
Performance

T Tool Apache-JMeter-5.4.1

Duration Ramp-Up period: 900 seconds

Approach and

Execution Apply Workload modelling For Peak testing On JMeter
Strategy

Results Report Contain Throughput and Response Time For Every Page.

PrefTester Manager JM3 (o 8adsell SJUI Lasdl gosliw Slsuz=s (£.14) o8, S
PrefTester Manager JM5 (w0 aal 31 5Ll o5l cilauss (g.14) o8, a1 -5

Scenario 4 Test user Experience with Expected Future Load

Objective Validate Response Time For Every Page in Delivaz
Performance

Testing Tool Apache-JMeter-5.4.1

Duration Ramp-Up period: 900 seconds

Approach and

Execution Apply Workload modelling For Capacity testing On JMeter
Strategy

Results Report Contain Throughput and Response Time For Every Page.

PrefTester Manager JM5 (o0 aal 31 HLas ¥l guslitw ilsums (g.14) o8, JSCAI
PrefTester Manager M5 (o sazell i HLasl o)l lousa (h14) @3y K& -~

Scenario 5 Test user Experience in Spike Testing
Resp Time For Every Page in Delivaz And Server Resource Monitoring
Apache-JMeter-5.4.1
Testing Tool
Duration Ramp-Up period: 100 seconds
Approach and
Execution Apply Workload modelling For Load testing On JMeter
Strategy
Results Report Contain Throughput and Response Time For Every Page.

PrefTester Manager )5 (po susell uelsedl jLas¥| gu)licw Silauza (h.14) o8, S
PrefTester Manager JM5 (o sazell esldl HLas¥ guylin loazxs (i14) @8, S -b

Scenario 6 Test user Experience with Expected Normal Load With Long Duration
Objective Validate Response Time For Every Page in Delivaz And Server Resource Monitoring
Pexformance
Apache-JMeter-5.4.1
Testing Tool 2 g
Duration Ramp-Up period: 10800 seconds
Approach and
Execution Apply Workload delling For End testing On JMeter
Strategy
Results Report Contain Throughput and Response Time For Every Page.

PrefTester Manager JM5 (o Susell (ualud! jLas¥l ooyl cilaums (i.14) o8, JSCad|
5 Lo 395 Lebus 3 @l zall dadl 73505 @ Sy S oLt Slsima (215) o3y JSAN -
Sl ge Sleglas penisy pAall LY e o1 SLas) Luaas Alee 3 Lisle 583
) 2zl L) lagslie @ bLATH i adsill pediiall suey JbLall) Gags Slmiial

(o sl il g LAY Jas (73) 2ana g
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Workload modelling

NL: Number of Users in Load testing

NP: Number of Users in Peak Load testing

NC: Number of Users in Capacity testing

ND: Number of Users in Endurance testing

Z: Page Think Time (seconds)

P: Pacing (seconds)

L: Loop Count

TT: Time To End Iteration By One User (seconds)

Step NL NP

- Home Z=0

- Country Z=20
City Z=30
Service Z=40

- Restaurant Z= 60
Food Z=50

L

Home 2Z=0

Country Z=20

City Z=30 3 5
Restaurant Z= 60

- Food Z=50

woewN
PR

NC ND
6 37
7 41

LAl oLpY adgal

L T
2 290
2 245

Cﬁl‘ el Zi9ed ‘3 ‘;SUJb Jo¥ oLl olsuss (a.15) o) Js<adi
CJ\..E_U L,La_'zj\ CJ}.@.’ ‘3 o—u.a\_’zjb b")‘”ﬁ L b ladl olousa (b.15) ﬁé‘) M\

1- Home 2Z=0

2- Country Z=20

3- City Z=30 3 s
4- Service Z=40

5- Shop Z=60

6- Product Z=50

1- Home Z=0

2- Country Z=20

3- City Z=30 3 5
4- Shop Z=60

5- Product Z=50

1- Home 2Z=0

2- Country Z=20 4 6
3- City Z=30

4- AnyThing Z=60

6 37
7 41
8 48

2 290
2 245
3 190

AL Szl z3gai § puelielly malylly Sl cloladill cilsazma (b.15) o3, JSadI
é).&.r- ééL‘be ).fol.a.‘b an‘j ‘_}Am‘j b’LAVJ‘j waLle abladl alaass (C"]S) ﬁ.é) M\

1- Home Z=0
- Country Z=20 8 12
- Register Z=40

w N

1- Home Z=0
- Login Z=40 1n 16
- Register Z=40

w N

1- Home Z=0
- Register Z=40

N

1- Home 2Z=0

2- Country Z=20 8 12
3- Login Z=40
1- H Z=0

o n 16
2- Login Z=40

1- Home 2Z=0
- Register Z=40 1 16
3- Login Z=40

N

16 97
21 127
21 127
16 97
21 127
21 127

ARl Jesll 3503

1 134
1 153
1 109
1 134
1 109
1 153

zig0s @ e g3ldly yalally aulidly celidly muludly (wslud! Slbladd) Slsasa (€.15) o8, JSCa!

c,\;nj\ QG:\-}EQ G\Ji JL,CAY JAG Jl.h\

ALl Lol
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1- Home Z=0

2- Country Z=20

3- City Z=30

4- Service Z=40 3 5 7 42 60 1 300
5- Restaurant Z=60

6- Register Shop or

Restaurant Z= 60

1- Home Z=0

2- Country Z=20
3- City Z=30

4- Restaurant Z=60
5- Register Shop or
Restaurant Z= 60

1- Home Z=0

2- Login Z=40

3- Register Z=40 9 13 18 106 60 1 218
4- Register Shop or

Restaurant Z= 60

1- Home Z=0

2- Register Z=40
3- Register Shop or
Restaurant Z= 60

Jonll zgas § s pualinlly ydie malylly e Sy e S claladll clsime (d.15) ody JSCAII
zAall
AR LY i Ll 0,83 @3 Lo 389 o o¥1 clylas | duaisy dmays dalylg 28N Al Al @3 o

¥
83
& 47 Flow Control Action
=} {0} Iteration2
# : Home
'z Country
.
:
:

+ Food
3 #* Flow Control Action

= 4O) Iteration3
g tiome Detai Add Add from Clpboard Delete wn
#- = Country 2

{ (541) loadTestScenario jmx (G:\jmeterPlane\demod\loadTestScenario.jmx) - Apache JMeter - m] X
File Edit Search Run Options Tools Help
W o S | | a= :00: :®
SaH X D0 +=>>Pr @0 | ddet i o0:00:00 A\ 0 o &) &
- TestPlan Al
. o 4 HTTP Header HTTP Request
2% HTTP Cache Manager Name: Jen/Ukraine [Odessa/Service Name
4 Data Set For Services et
/% Data Set For Restaurants =
/% Data Set For Shops Basic  Advanced
- Data Set For Products
% Data Set For Food Web Server
=} 4O Tterationl Protocol (http]:  https Server Name or IP: | www.delvaz.com Port Number: 443
#- 3 Home HTTP Request =
# z Country GET v | Path: [en/Ukraine/Odessa/${service)} Content encoding:
: G
Pa Se:ace [[] Redrect Avtomatically [/ Follow Redrects 7] Use KespAlve [ Use da []8 headers
+ /” fen /Ukraine fOdessa/Service Name Parameters Body Data Files Upload
! SJ Cmﬁfﬂ‘ T Send Parameters With the Request:
+ Restauan!
i od Name: | Value URL Encode? Content-Type Incude Equals? |

gl Q&...\._tkﬁ s lal JLEAY Jes Jl.h!

JMeter dawlgs sLis¥| guylitw (16) o3, JSCAI
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Home
Load Testing

Response Time (Sec) Average  Standard Deviation Error Ratio Throughput
Min Median 90thpct 95thpct 99thpct Max Deviation  From Expected (transaction/sec)
1360 2540 8394 9.585 9.663 9664 687 3.86 437 0.00% on

Home

Peak Load Testing

Response Time (Sec) Average  Standard Deviation Error Ratio Throughput
Min Median  90th pct 95th pct 99th pct Max Deviation From Expected (transaction/sec)
1366 4549 9307 10.826 15.705 23215 1083 785 10.12 0.00% 024

Sy G gl IS Aads ) Al sl milis (a.17) oy JSC2
waliedly Al golivadl Apas)l A nll lasl mlis (b17) o8, AN o

Home
Capacity Testing

Response Time (Sec) Average Standard Deviation Error Ratio Throughput
Min Median 90th pct 95th pct 99th pct Max Deviation From Expected (transaction/sec)
1361 2461 7.366 8.696 1.226 27.014 969 9.28 10.6 0.00% 035

Home

Spike Testing
Response Time (Sec) Average  Standard Deviation Error Ratio Throughput
Min Median 90th pct 95th pct 99th pct Max Deviation From Expected (transaction/sec)
1377 2978 10.109 10.748 10.918 10945 785 443 5.42 0.00% 031

aliedly aaly I gyl s ) Al sLasl milis (b.17) pdy JSCaI

Home
Endurance Testing

Response Time (Sec) Average  Standard Deviation Error Ratio  Throughput
Min Median 90thpct 95thpct 99thpct Max Deviation  From Expected (transaction/sec)
1353 2740 8.517 9.041 10.357 20.098 868 6.67 179 0.00% 016

ool gyl Ayl Amdgall s | s (c17) pdy JSal!
1ol o zisss (@ly el Cwmtd LU Slosilly Jo¥ gosliadl Hlas| milu (d17) @, S -»
Atate Jadl 2l Jased Sl Gany Mlias 73% Aoty Laclss <93% Aoty Hlies cus)l Amiso
i Lesd
wegadl bis @
ozl Juosd AS4d plusinl @

(o sl il g LAY Jas (76) 2ana g
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css Jl olale pany @
.javaScrriptJ! clile psyas ®

Home
Main Performance Metrics

First Contentful Paint 11s Time to Interactive 1.2s Speed Index 13s
OK, but consider improvement Good - nothing 1o do here Good - nothing to do here
Total Blocking Time 2ms Largest Contentful Paint 1.4s Cumulative Layout Shift 0.02
Good - nothing to do here OK, but consider improvement Good - nothing to do here
[ Performance 93% [ Structure 73%
l Page Improvements

+ Enable text compression

v Use a Content Delivery Network (CDN)
v Minify CSS

+ Minify JavaScript

21281 Crnmid Ao Sl gl Jo¥1 goyliand | HLas| slis (d.17) o,y JSCAd

e JMeter dawlgy laduais @3 @y oldl Gy G Slagsliadl e S 3 @l of dus
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Lwgie Jmag (4.37) 2egd Gl slball (e ol 50 Jaw Zpapball Jomdl gls § Lt (10.12)
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