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TOM TAT

Trong nghién clru nay, chung t6i thwe hién so sanh hiéu nang cla hai framework tiéu biéu trong nhém céac
framework tap trung x( ly phia may chi trén nén tdng web véi cong nghé Java la ZK va JSF huéng dén mot lya
chon s dung. Bang phwong phap kiém thir hiéu néng dwa trén céc tiéu chi thdi gian phan hdi va dung lwong bd
nhé s dung, nghién clru cach mé phéng, cu hinh théng sé trén cac cong cu Jmeter, VisualVM va may ao Java,
cac két qua dwa ra phan anh khach quan hiéu nang cua hai (rng dung duwoc xay dwng béi méi framework. Qua két
qua kiém thr hiéu ndng, chiing t6i da chon ZK 1a framework c6 hiéu nang tét hon JSF. ZK framework d& dwoc ching
tdi ap dung vao thuc tién, xay dwng cac (rng dung da dwoc dwa vao sir dung & Hoc vién Nong nghiép Viét Nam.

Tw khoa: ZK, JSF, PrimeFaces, framework, server-centric, hi€u nang.
Comparing Performances of Server-Centric Java Web Frameworks and Applying at Vhua

ABSTRACT

In this study, we compared the performances of two typical frameworks in the server-centric java web framework
group, ZK and JSF, towards a usage option. Using a performance test method based on the response time and
memory usage criteria, studying simulations, parameter configurations on Jmeter, VisualVM and Java virtual
machines were made. The results revealed objective reflection on the performance of the two applications built by
each framework. Through the performance test results, we chose ZK, which had a better performance framework
than JSF. ZK framework was the applied in practice, building applications that have been put into use at Vietham
National University of Agriculture.

Keywords: ZK, JSF, PrimeFaces, framework, server-centric, Jmeter, VisualVM, performance.

1. DAT VAN DE

Trong 20 nim tré lai day, ngdén ngii lap
trinh Java luén 1a lua chon hang dau dé xay
dung cac phan mém ting dung, trong nhiéu nim
Java thuong xép thi nhat ho#c nhi trong bang
xép hang cac ngdn ngii lap trinh dude st dung
nhiéu nhat (Bang 1).

Cac framework lap trinh tng dung Web véi
cong nghé Java dugc chia thanh 2 nhém, nhém
client-centric phan tan nhiéu céng viéc xt 1y vé
phia may khach, nhém server-centric tap trung
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da phan xt 1y 6 phia may chu (1&1 IONOS Inc,
2017). Nhém cac client-centric framework doi
héi 1ap trinh vién cdn am hiéu vé cic ngon ngi
HTML, Javascript. Do dic thu ctia nhiing ngén
ngili nay, chuong trinh thudéng phtc tap hon va
ton nhiéu thoi gian cong stic dé phat trién hon.
Nhoém cac server-centric framework da xAay
dung sin nhiéu thu vién dé don gian hoa viéc
lap trinh ctia ngudi st dung nén thuong dé phat
trién hon, thoi gian xay dung ngén hon va do
tap trung phan lén cong viéc xu 1y 6 phia server
nén tinh bao mat ciing cao hon, day 1a mot tiéu
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chi quan trong trong lya chon ctia nhiéu doanh
nghiép. T6éc do6 xU 1y ctia cac client-centric
framework thuong nhanh hon cac server-centric
framework, tuy nhién cin nhéc trén nhiéu yéu
td, trong nhiéu trudong hdp, server-centric
framework 12 mot lua chon tét.

Trong mot sd server-centric web framework
x4y dung trén nén tang ngdn ngii lap trinh Java
nhu JavaServer Faces (JSF), Wicket, Tapestry,
Vaadin, ZK, thi JSF dudc st dung nhiéu nhat
(Perforce Software Inc, 2020). JSF ra d6i nam
2001, 12 mot framework méa ngudén mé duge viét
bdi Sun Microsystems. JSF thuong phai st dung
kém v6i mot thu vién ho trg tao giao dién ngudsi
dung nhu PrimeFaces (PrimeTek Informatics,
2020) hay RichFaces (RedHat, 2020). Hién nay,
JSF dudc hd trg phat trién béi Oracle, tap doan
tiép quan cdng nghé Java tit Sun Microsystems,
JSF da duge Oracle dua thanh chuén Java cho
cac ting dung d6 hoa trén nén web (Scholtz &
cs., 2018), JSF thuong dugc dung két hgp véi
PrimeFaces nhiéu nhit, gid ctia thu vién GUI
(Graphic User Interface) nay ré bat ngs véi chi
19$-79% d6i véi cac layout riéng 18, hay chua
dén 200$ cho mot phién ban nhiéu ngudsi dung
(PrimeTek Informatics, 2020), day c¢6 1é 1a hai 1y
do chinh JSF dugc st dung nhiéu hon cac
framework khac, di n6é c6 mot s6 nhudge diém.
ZK dugc viét bdoi Potix Dai Loan nam 2005
(Potix, 2020), ZK bao goém hai phién ban, phién
ban thuong mai va phién ban ma ngudén md
danh mién phi cho cong dong. Du ra doi sau, ZK
da nhanh chéng phat trién va chi€m dudc su tin
tudng ctia nhiéu coéng ty, tap doan 16n trén thé
gidi nhu Samsung, Sony, Toyota, HTC, Airbus,
Barclays, Ebay, Bank of America, Deutsche
Bank, US Department of Defense.. va chinh
Oracle cling st dung ZK. Triét ly caa ZK la
“Ajax without Javascript”, né cho phép ngudi
dung xay dung tng dung web ma khong can
biét bat ky kién thtic ndo vé Ajax va Javascript.
ZK hd trg sd lugng 16n cac thanh phan giao dién
da dugc xay dung sin véi trén 200 thanh phan,
la framework diu tién hd trg bang tinh
(spreadsheet), m6 hinh MVVM (Model-View-
ViewModel) trén nén web. Theo phan héi tu
phia ngudi st dung, thoi gian x4y dung tng
dung véi ZK giam tir 4 dén 16 1lan. ZK bao vé cac
ting dung chéng lai cic hinh thiic tdn cong XSS,
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DoS va CSRF, ZK tang cuong hon niita xac thuc
va iy quyén véi cac khuon khd bao mat ctia bén
thi ba nhu Spring Security, hoan toan cung cap
bao vé tit cAp dd trang dén cic su kién Ajax, day
cing 1a 1y do quan trong dé cac doanh nghiép
16n lga chon ZK. Ngoai ra, ZK cho phép tich hgp
nhiéu cdng nghé khac nhu JSP, Struts, Spring,
EJB, Hibernate, CDI, JDBC, Bootstrap (Potix,
2020)... v6i tai litu huéng dan chi tiét, day la
mot yéu té rat quan trong khi cic ting dung 16n
cin két hgp nhiéu cong nghé khac nhau.

Vé mat tinh naéng, ZK c6 nhiéu uu diém
vugt trol so v6i JSF. Tuy nhién, cac tinh néng,
chiic ndng cta moét hé thong phan mém khong
phai méi quan tAm duy nhat, hiéu ning cia mot
phan mém ciing 1a mot yéu td dang chi y. Hiéu
néng bao gdom cac yéu td nhu thdi gian phan héi
(response time), dd tin cay (reliability), mic do
st dung tai nguyén (resource usage) vakha
ning md rong (scalability) (Bathia & cs., 2018),
cic yéu t0 nay anh hudng khéng nhé dén chat
lugng dich vu cung cdp cho ngudi dung, cling
nhu su tiéu tén tai nguyén phia nha cung cap
phai dap tng. Nghién cttu nay nhim so sanh
hiéu n#ng cua hai framework, va thuc nghiém
v6i hai framework tiéu biéu cta nhém céac
server-centric java web framework la JSF va
ZK, ti d6 lua chon ra mot framework t6t hon
cho x4y dung ting dung.

2. PHUONG PHAP NGHIEN CUU

C6 nhiéu loai kiém thit hiéu ning bao gém:
load test (kiém thié kha ning tai), stress test
(kiém tht xem hé théng hoat déng nhu thé nao
khi quéa tai va cach hé théng phuc héi khi xay
ra 18i), capacity test (kiém thit lugng giao dich
trén mot don vi thoi gian), endurance test
(kiém tht lugng tai 6n dinh trong mot khoang
thoi gian dai), spike test (kiém thi phan tng
ctia phan mém trude cac thay d6i 16n hodc dot
ngodt khi tai), volume test (kiém thi hiéu sudt
cua hé thong ting véi cac khoi lugng co s6 dit
liéu khac nhau), scalability test (kiém thia kha
nidng md réng tai ciia ing dung), reliability test
(kiém tht dj tin cAy cua hé théng, hay kha
ndng thuc hién mét hoat déng khéng cé 16i
trong mot khodang thoi gian nhat dinh)
(SoftwareTestingHelp, 2020).
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So sanh hiéu ndng cta cac framework tap trung xt Iy phia may chu trén nén tdng web v&i cong nghé Java va
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Bang 1. Tht hang ngén ngwt 1ap trinh Java qua 20 nam theo Tiobe

Programming Language 2020 2015 2010 2005 2000
Java 1 2 1 2 3
“Load test” 1a mot qua trinh thém nhu cau CPU: Intel(R) Core(TM) 15-3210M

vao mot hé théng hoic thiét bi va do luong phan
ing ctia né. Load testing dugc thyc hién dé xac
dinh ting x cia hé théng trong cac diéu kién tai
binh thudng va cao hon diéu kién tai du kién
(Try QA, 2020). “Load test” c6 thé dudc st dung
dé so sanh hiéu ning cta cac tng dung. Vi du,
m¢t nghién cdu so sanh hiéu nang Ung dung
web trén hai nén tang.NET va Java EE
(Enterprise Edition) st dung phudng phap
“Load test” v6i céong cu Load Runner va
Webking dé do thoi gian phan héi va dung lugng
bd nhé st dung ting véi cac truong hop gia lap s6
ngudi dung khac nhau trén cuing mot ng dung
(Hamed & cs., 2009). Tai website trang chu cta
ZK framework, nghién ciiu cta tic gida James
Chu so sanh hiéu n#ng ctia phién ban ZK 7, ZK
8 dugc thuc hién trén mot may tinh ca nhén
thong thudng, st dung cong cu Apache Jmeter
dé gia lap nguoi dang va kiém thd thoi gian
phan hdi, cong cu Visual VM dé kiém thi dung
lugng bo nhé st dung Ging véi cac truong hop gia
lap s6 ngudi dung tidng dan ti 100, 200 t6i 1.500
trong thoi gian mot gidy, tng dung thi nghiém
c6 giao dién kha ning véi khoang 900 khéi div
va label (Potix, 2020).

DPé so sanh hiéu ning cta hai framework,
trong bai b4o nay ching tbi chon loai kiém thi
“load test” dé so sanh thoi gian phan héi
(response time), dung lugng b6 nhd st dung
(memory consumption) va phan tram st dung
CPU tuong ting. Cac budc kiém thi bao gdm:
xac dinh méi truong kiém thi, thiét k& trudng
hop kiém thi (testcase), cai diat moéi trudng
kiém tht va thuc hién kiém tht.

2.1. Xac dinh méi truong kiém thi

Vé phan ciing, ching tdi sti dung may cuc
b6 (localhost) déng vai trd lam webserver dé
chay hai tng dung tng v6i hai framework cb
ciu hinh:
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Processor @ 2.50GHz

B6 nhé: 8GB

Vé phan mém, ching téi st dung cac phan
mém sau:

ZK 9.0.0 CE: phién ban ZK framework mién
phi danh cho cong dong

JSF 2.1: stt dung két hgp véi PrimeFaces

PrimeFaces 8.0: st dung phién ban mién
phi danh cho cong dong

JDK 1.8.0_241: B cong cu phat trién Java,
bao gbm may ao Java

Apache Tomcat 9: Webserver

Eclipse IDE 2020-03: Méi trudng phat trién
tich hgp cho tng dung Java EE

Apache Jmeter 5.3 (The Apache Software
Foundation, 2020): Céng cu kiém thi hiéu nang
tng dung

Visual VM 1.4.2 (The Apache Software
Foundation, 2020): Cong cu kiém tht bé nhé st
dung cho cac tng dung Java

Véi ZK, vi khong c6 diéu kién st dung phién
ban mat phi nén ching t6i st dung phién ban
mién phi danh cho cong déng. Phién ban ZK,
JSF, PrimeFaces dugc chon 12 méi nhat tai thoi
diém tién hanh kiém thi, cic phién ban phan
mém con lai c6 thé tiy chon, sao cho dam bao su
tuong thich la dude.

Vé c4c thong s6 cdu hinh, dé dam bao viéc
so sanh dudc khach quan, ching t6i can cdu
hinh mét s6 théng s6 trong webserver sao cho co
ché quan 1y ctia webserver khong gay anh
hudng dén viéc so sanh. Cac théng s6 cidu hinh
Tomcat webserver bao gom:

Session timeout mic dinh: Thoi gian kiém
tht tng dung 14 ngin nén khéng cin c4u hinh
dic biét gi cho tham s6 nay

- Xms 2048MB: kich thudc bd nhé heap
khdi tao khi may 4o Java hoat dong



- Xmx 2048MB: kich thuéc bd nhé heap
to1 da

- XX: MetaspaceSize 1024MB: kich thuéde bo
nhé Metaspace khdi tao

- XX: MaxMetaspaceSize 1024MB: kich
thuée bd nhé Metaspace to1 da

maxThreads: 2000: s yéu ciu t6i da c6 thé
duge xt 1y déng thoi bdi webserver, mic dinh
gia tri nay trong tomcat la 200 (The Apache
Software Foundation, 2020)

acceptCount: 1024: D6 dai hang dgi t61 da
cho cac yéu cau két ndi d&n webserver. Moi yéu
cdu nhan dudce khi hang doi diy sé bi tu chéi.
Gia tri mac dinh 1a 100 (The Apache Software
Foundation, 2020). S6 lugng nguoi dung tdi da
trong thi nghiém 14 1000 nén gia tri nay dudgc
thist lap 1a 1024.

Bo nhé heap chtia cac d6i tugng (Object)
Java, cac bién tinh, cac bién toan cuc. Bé6 nhé
heap dudc don dep tu dong bdi bé don rac GC
(garbage collector), mac dinh kich thuéc bo nhé
heap t6i da 1a 64MB (Oracle, 2020). Mbi
framework st dung bé nhé Heap khac nhau, dé
viéc don dep bo nhé bsi bo GC ma ta khong doan
dinh dugc khong anh hudng chuong trinh, va
phong khi kiém thi s§ lugng ngudi dung truy
cap 16n c6 thé thi€u bd nhé, ching toi thist lap
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kich thuéc bdo nhé Heap khi khdi tao ciing nhu
t6i da bang nhau, déu 1a 2048MB.

Trude phién ban Java 8, bd nhé PermGen
nam trong Heap dudc st dung khi ting dung
cin tai s& luong 1én cac 16p (class), do bi han
ché& bdi kich thudc b6 nhé Heap, nén tng dung
dé c6 kha nang bi 16i tran bo nhé (java.lang.
OutOfMemoryError: PermGen space). Tu
phién ban Java 8, b6 nhé PermGen dugc loai
bd, thay thé& bsi bo nhé Metaspace (Oracle,
2020). Metaspace khong phai mot phan caa bod
nhé Heap nhu PermGen, kich thuéc cua né
khong giéi han, tuy thuoc vao bd nhé duge hé
diéu hanh cd4p cho may 4o Java. Bo nhé
Metaspace tuy khong giéi han nhung ta nén
dat giéi han cho né dé tranh viéc ro ri bd nhé
(memory leak).

2.2. Thiét ké& kich ban kiém thi

Pé so sanh hiéu ning cta hai framework,
ching t6i kiém tra kha nang cta hai tng dung
dugce xay dung tit hai framework, thuc hién tai
trang web c6 chtia mot bang di liéu véi 9 cot va
2.000 dong, mé phong véi lan lugt 100, 200,..
1.000 ngudi dung dong thoi truy cap trong 1s va
ghi nhan thdi gian phan hoi, dung lugng bo nhé
st dung.

Bang 2. Miu testcase kiém thi so sanh hai framework

Ma M6 ta D@ liéu . ] N Thoi gian phdn hdi  Bo nhé st dung % CPU st dung
test test x . Cac buoc thue hién
estcase  leslcase  kiem thu JSF ZK JSF zK JSF ZK
XX Kiém thir Trangweb 1. M6 phéng N user déng
kha nang V@i bang thoi truy cap trong 1s trén ? ? 2 ? ? ?
tai N user dir lieu 9 Jmeter
dungdong  cdt, 2.000 5 pang thi theo dbi bd nhé
thoi truy dong st dung trén VisualVM
cap trong £ 1n A aa s
1s 3. Xuat tép csv két qua trén
hai cong cu khi ket thac
1] First Name Last Name SurName Year Country Address Class Faculty
0 Thien G C 1992 Viet Nam Quang Ninh B CNTT
1 Nhan H G 2000 Viet Nam Hai Phong F NH
2 Tam | B 1999 Viet Nam Thai Binh X KT-QTKD

Hinh 1. MAu di liéu kiém th minh hoa cho 2.000 ban ghi
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VIM arguments:

-Dcatalina.base="/media/tthieu/DOC/UBUNTU_SETUP/Workspace/.metadata/.plugins/org.eclipse.wst.server.core/tmp1"” -
Dcatalina.home="/media/tthieu/DOC/UBUNTU_SETUP/apache-tomcat=9.0.34" -Dwtp.deploy="/media/tthieu/DOC/UBUNTU_SETUR/
Workspace/.metadata/.plugins/org.eclipse.wst.server.core/tmp1/wtpwebapps" -Djava.endorsed.dirs="/media/tthieu/DOC/
UBUNTU_SETUP/apache-tomcat-9.0.34/endorsed" -Xms2048m -Xmx2048m -XX:MetaspaceSize=10p4m -XX:MaxMetaspaceSize=1024m

Hinh 2. Thiét 1ap théng s6 cho may ao Java trén Eclipse

2.3. Thiét 1ap méi truong kiém thi

Mbi truong kiém tht dude thuc hién trén
may cuc bo véi cadu hinh da khai bao. Cac phan
mém dudc cai diat theo thu tu: JDK, Jmeter,
VisualVM, Eclipse. Webserver Tomcat dugc cai
dat trong moéi trudng phat trién tich hgp
Eclipse.

Cac théng s6 cdu hinh cho may o Java
dude thuc hién tai ch& d6 chay cdu hinh tng
dung (Run configuration) trén Eclipse (Hinh 2).

Cac thong s6 cdu hinh cho webserver
Tomcat gbm maxThreads va acceptCount dudc
cdu hinh trong file server.xml nim trong thu
muc cai dat Tomcat:

<Connector
"HTTP/1.1"
redirectPort="8443"
maxThreads="2000"/>

port="8080"
connectionTimeout="20000"
acceptCount="1024"

protocol=

Hai project tng dung dugc xay dung trén
Eclipse va thuc hién chay trén webserver
Tomeat. Gia tri cac truong di liéu duge sinh
ngau nhién tu mot mang cac gia tri tuong tng.
Dii liéu cung c&p cho tAng xt 1y hién thi caa hai

&
user |
Apact
Jr Foton create r;
ViELE 4 |
Make copy of sanylers User 2

and runnihg them
separate thrtad

User n

L

framework dudc thiét ké& gidng nhau va dudc
sinh dong, mdi ban ghi dit liéu @ng véi mot doi
tugng dudc tao ra trong bo nhé nén né cling c6
tac dung lam ting yéu cau kiém thi kha nang
tai ciia webserver véi ting dung trén framework
tuong tng.

D& gia lap truy cap dong thdi ciia nhiéu
ngudi st dung vao mdt Ging dung ching toi si
dung coéng cu Jmeter. Jmeter thuc hién gia lap
mot nhém ngudi dung gui cic yéu cau téi mot
may chti, nhan va xt 1y cac phan héi tit may chu
va cung cip cac két qua bao cio hiéu sudt duéi
dang biéu @b truc quan, d& hiéu (Hinh 3).

Cac tham s6 cAn thiét 1ap trén Jmeter:

- Thread group:

Number of Thread (users): N

S6 nguoi dung dong thdi truy cap hé théng,
N dugc thay d6i trong mbi 14n kiém tht

Ramp-up period (seconds): 1

Khoang thdi gian ma N ngudi dung dong
thoi truy cap

Loop count: 1

S6 1an kiém thii 1ap lai

Sampler |

send request
—_—>

—
HTTP response

Sampler 2

send request
e —

-
HTTP response

Appﬂcaﬁon
under Test

Samplér n

send request
—_—

-
HTTP response

Hinh 3. Co ché& giai lap cua Jmeter (Guru99, 2020)
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Applications x
# Remote
[ VM Coredumps
Snapshots

v @ Local

[¥] VisualvM
# Eclipse (pid 398
& org.apache.jme

5]

Threads

ELive W Daemon

[
Start Page * | %& Tomcat (pid 13716) X LNEIEAN !
Overview @ Monitor E#
Threads Sampler & Profiler & Tracer &
C Tomcat (pid 13716)
Tracer [7] Probes @& Timeline [] Details
| D Start| MStop | & & & |48 W @2 B
Timeline x
Probes 11:17:00AM
100.0% =
Cpu&GC
W CPY-usédge WG activiEy 0.0%
~2,048 VB
e Heap
[ Size M Used 0MB

18
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File Edit Search Run Options Tools Help

Ddad DA+ - -

X TET Y

T g TestPlan Summary Report
¥ Q@ ZKtest
" HTTP Request Name: Summary Report
af Summary Report
Comments:
Write results to file / Read from file
Filename Browse... | Log/Display Only: ] E
Label | #Sa.. | Avera..| Min | Max |Std D...|Error% |
HTTP ... 900 34108 13630 69403 1528.. 0.00%
TOTAL 900 34108 13630 69403 1528.. 0.00%
[_J Include group name in label? | Save Table Data
< 7 L

Hinh 4. Cach b4 tri cta s6 hai ting dung kiém thit dé€ dam bao dong bo dit liéu

> & HTTP Request
> & HTTP Request
» & HTTP Request
> & HTTP Request
» & HTTP Reguest

> & HTTP Request
> & HTTP Request
> & HTTP Request
» & HTTP Request
> & HTTP Request
» & HTTP Reguest
> & HTTP Request
> & HTTP Request
> & HTTP Request
> & HTTP Request
» & HTTP Request
> & HTTP Request
» 1@ HTTP Request
> & HTTP Request

A
™

:J Response Bo

dyT Response headers ]

Find [| Case sensitive|

['zul.grid.Row',

['zul. grid.Row",

-

['zul.wgt.Label',
['zul.wgt.Label',
['zul.wgt.Label',
['zul.wgt.Label',
['zul.wgt.Label',
['zul.wgt.Label',
['zul.wgt.Label',
['zul.wgt.Label',
['zul.wgt.Label',

['zul.wgt.Label',
['zul.wgt.Label',
['zul.wgt.Label',
I'zul.wat.l abel'.

['zul.wgt.Label','u9BPsx1", {cssflextrue,value:'C'}, {3111,
['zul.wgt.Label','u9BPtx1", {cssflextrue,value:'D'} {111
['zul.wgt.Label','u9BPuxl', {cssflex:true value:'1996'}, {1,111,
['zul.wgt.Label','u9BPwl', {cssflex:true,value: Viet Nam'}, {}.[1].
['zul.wgt.Label', ' u9BPwx1', {cssflex:true,value: Thai Binh'}, {111,
['zul.wgt.Label','u9BPw1", {cssflextrue,value:'D'}, {3011,
['zul.wgt.Label','u9BPyx1", {cssflex:true,value: KT-QTKD'}, {}. 11111,

'u9BPzx1', {cssflex:itrue,_loadeditrue, _index:1}, {}.[
'W9BP_yl' {cssflextrue value:'1'}, {1,011,
'W9BPOYL', {cssflextruevalue:Xuan'y, {3,011,
'U9BP1yl', {cssflextrue,value:'D't {111,
'W9BP2y1", {cssflewtrue,value:'B'}, {3,111,
'W9BP3yl', {cssflextrue,value:'1999'F, {3111
'U9BP4yl', {cssflextrue,value: viet Nam'}, {}.[11.
'W9BPSyL', {cssflextrue,value:'Hung Yen'}, {3,111,
'W9BPEYL', {cssflewtrue,value:'D'}, {1,011,
'U9BP7y1', {cssflextrue,value:'KT'}, {3. 11111,
'u9BP8yl', {cssflextrue, _loaded:true, _index:2}, {3}.[
'W9BPOyY1', {cssflextrue,value:'2'y, {3,111,
'U9BPayl’, {cssflex:true,value:'Nhan'}, {}.[11.
'W9BPbyl', {cssflewtruevalue'E'}, {3111,

'WGRPev1 . {essflex:true value: 'R £1.111.

-

Hinh 5. D@ liéu phan héi tit cac request trén Jmeter gui t6i ting dung ZK

- Http request:
Protocol: http
Giao thtc truy cap tng dung web

Server name or IP: localhost

Dia chi server tng dung
Port Number: 8080

~ ~ < A A
S6 cong lang nghe yéu cau ctia webserver

tomcat

Request: GET

Phuong thiic glii request t61 webserver

Path: http://localhost:8080/TestZKforArticle/

Duodng dan truy cap ting dung, thay duong
din tuong ting véi ting dung JSF

- Summary Report: Bio céo téng hgp cin
thém vao trén Thread group

- View results tree: Cay theo doi cac request
dugc gti va dit liéu phan héi tit server can thém
vao trén Thread group
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http://localhost:8080/

@ HTTP Reguest
@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Reguest
@ HTTP Request
@ HTTP Request
@ HTTP Reguest
@ HTTP Request
@ HTTP Request
@ HTTP Request

'y
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:_[ Response Body T Response headers ]

Find |_| Case sensitive|_| Regular exp.

uan=ftd=><td role="gridcell">I<ftd><td role="gridcell">G=/td><td role="gridcell">Viet Nam=/td=<td role=
"gridcell">Thai Binh<ftd><td role="gridcell">=X=</td><td role="gridcell">KT</td==<td role="gridcell"=1995<
d=<ftr>=<tr data-ri="1035" class="ui-widget-content ui-datatable-odd" role="row"><td role="gridcell">103
<ftd=><td role="gridcell">Hai</td><td role="gridcell">|</td><td role="gridcell">l<ftd==td role="gridcell"=
Viet Nam=/td=<td role="gridcell">Nghe An</td><td role="gridcell">B</td><td role="gridcell">NH=</td><{
d role="gridcell">2000=<ftd></tr><tr data-ri="1036" class="ui-widget-content ui-datatable-even" role="row
=<td role="gridcell">1036</td><td role="gridcell">=Chien</td=<td role="gridcell">|</td=><td role="gridce
">G=/td>=<td role="gridcell">Viet Nam=/td>=<td role="gridcell">Bac Ninh</td><td role="gridcell">H=/td>=
td role="gridcell"=TY</td=<td role="gridcell">1995<ftd=</tr=<tr data-ri="1037" class="ui-widget-content
ui-datatable-odd" role="row"=<=td role="gridcell"=1037=/td>=<td role="gridcell"=Tri</td=><td role="gridcell'>
=|</td=<td role="gridcell">C</td><td role="gridcell">\iet Nam=/td>=<td role="gridcell">=5on La</td><td
ole="gridcell">D<ftd==<td role="gridcell">CD</td><td role="gridcell">1 992</td=<(tr><tr data-ri="1038" ¢
ass="ui-widget-content ui-datatable-even” role="row"=><td role="gridcell">=1038</td><td role="gridcell">C
an=ftd=<td role="gridcell">=G=</td=><td role="gridcell"=]<ftd=<td role="gridcell"=Viet Nam=/td><td role="
gridcell"=Hai Duong<ftd=<td role="gridcell">=D=</td=><td role="gridcell">=CNSH=</td>=<td role="gridcell">=20
O=/td==ftr==<tr data-ri="1039" class="ui-widget-content ui-datatable-odd" role="row"==<td role="gridcell">
039<ftd><td role="gridcell">Duc</td><td role="gridcell">E<ftd><td role="gridcell">l<ftd=<td role="grid
ell"=Viet Nam=/td><td role="gridcell">Bac Ninh</td><td role="gridcell">B=/td><td role="gridcell"=CNSH+

& HTTP Request - ftd==<td role="gridcell"=2001 </td=</tr=<tr data-ri="1040" class="ui-widget-content ui-datatable-even" rol&
2 HTTP Request ¥ ="raw" ==t rale="aAridrall"=1N04N=fd=<td rale="Aridrall"=Nhanetd=<td rn|n="nrir1r*n||":-f"-zr1'r1:-ctW: ¥
[] scroll automatically? - -

Hinh 6. Dit liéu phan héi tit cac request trén Jmeter gii t6i ting dung JSF

Trén cong cu VisualVM can cai dit thém
plugin Tracer-Monitor dé c6 thé theo doi va
xuét di liéu ra dudi dang tép csv.

2.4. Thyc hién kiém thu

Dé tién hanh kiém thi cho mdi truong hop
N ngudi st dung truy cap vao tng dung, ta can
bat webserver, b6 tri hai ting dung Jmeter va
VisualVM song song trén ctia s6 man hinh.
Pong thoi khdéi dong kiém thi mé phéng trén
Jmeter, va kiém thd bé nhé st dung trén
VisualVM, khi viéc chay trén Jmeter két thic,
cling dong thoi nhan két thic chuong trinh chay
trén VisualVM. Viéc xuat két qua ra tép csv
trén hai tng dung dién ra sau d6. Sau moéi lan
nhu vay ta thu dude 2 tép csv két qua. Dé kiém
thit v6i mdi gia tri s6 ngudi st dung N khac
nhau, can thyc hién khdi dong lai webserver dé
dam bao tai nguyén st dung cho 1an kiém thi
truée duge giai phéng hoan toan

3. KET QUA VA THAO LUAN

Vé tinh dang tin ciy cua viéc gia lap trén
Jmeter, kiém tra noi dung request gli trén
“View Result Tree” trong Jmeter, ta thay noi
dung dii liéu phan héi tit webserver phan anh
ding m& nguén trang web tuong tng trén
trinh duyét véi bang dii liéu. Diéu nay cing c6
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thém tinh tin cay cta viéc gia 1ap trén Jmeter.
C6 nhiing framework nhu Vaadin ta rat khoé
thuc hién kiém tht trén Jmeter bsi dit lidu
phan hoi tu webserver c6 chtta ma dong
javascript, Jmeter chi c6 thé tai mot phan di
litu mong mudén din dén két qua kiém thu
khong chinh xac.

Thuc hién kiém tht theo miu testcase da
dé ra va phuong phap dua ra 6 muc 2.4, ta thu
dugc bang so liéu (Bang 3), tit d6 ta vé dudc cac
biéu d6 so sanh thdi gian phan héi (Hinh 7),
phan tram CPU st dung (Hinh 8) va bo nhé st
dung (Hinh 9).

Qua biéu d6 so sanh thdi gian phan hdi, ta
thay ca hai framework déu c6 thdi gian phan hoi
tang dan khi s6 ngudi dung truy cap tang dan.
Thdi gian phan héi cia ZK framework 14 nhanh
hon trong moi trudng hop kiém thi. Thoi gian
phan héi trung binh véi JSF framework la
59995,4 (ms), v61 ZK framework la 22607,6
(ms), tinh trung binh thdi gian phan héi ciia ZK
nhanh hon JSF 2,65 lan.

Biéu d6 so sanh phin trim st dung CPU
clla may ao Java cho thdy, JSF st dung CPU
nhiéu hon va it bién déng hon, trung binh JSF
st dung 1a 87,9%. ZK st dung CPU it hon JSF,
khi s6 nguoi dung truy cap tdng (ti 800 dén
1.000), ZK cho thay xu huéng gidm phan tram
CPU st dung, day la mot diém cong cua ZK.
Trung binh ZK st dung 72,5% CPU.



Tran Trung Hiéu, Pham Quang Diing, B8 Thi Nham

Bang 3. Bang két qua kiém thw

Ma Mo ta i 2 A . BO nhé st dung CPU
testcase testcase Thoi gian phan hoi trung binh(ms) (Byte) (%)
JSF ZK JSF ZK JSF ZK

01 100 users/1s 24614 9275 337379315,2 44832473477 80,38 61,35
02 200 users/1s 42534 14733 385484710,22 586512438,59 85,97 77,28
03 300 users/1s 46288 15550 412876526,96 722201673,33 86,86 85,04
04 400 users/1s 54741 19127 400760045,61 803781468,31 89,32 78,6
05 500 users/1s 62395 19286 396215852,92 828885223,38 91,13 77,35
06 600 users/1s 68553 20607 411764396,61 917078304,94 88,49 73,01
07 700 users/1s 64221 24934 396889074,54 959050239,79 88,95 76,42
08 800 users/1s 81624 27910 389539320,61 1039310375,83 89,71 78,9
09 900 users/1s 77185 34108 424241753,82 1195223791,89 89,54 67,03
10 1000 users/1s 77799 40546 438933267,6 1391515294,33 89,37 50,2

50.000

D?
80.000 4 o o]
70.000 8 y
o
=
40.000 & o
nm0 °
N 2 ® @
20.000 o} o] >
0 o]
10.000 o
0
100 200 300 400 500 700 800 500 1000
@—JSF —o—2ZK

Hinh 7. Biéu d6 so sanh thoi gian phan héi trung binh

Biéu d6 so sanh dung lugng bé nhé st dung
cho thay, JSF st dung it bd nhé hon ZK. Trong
khoang tit 100 d&n 1.000 ngudsi st dung truy
cap, bé nhé st dung cta JSF la it bién dong, ZK
st dung nhiéu bé nhé hon va c6 xu hudng ting
dan khi s6 lugng nguoi dung ting. Trung binh
JSF st dung 380,9 (MB), trung binh ZK st dung
848 (MB), trung binh b nhé ZK st dung nhiéu
gap 2,2 1an JSF.

Trong cic bidu d6 két qua ching toi thu
duge, d6 thi biéu dién s6 libu tng v6i hai
framework 1a tach biét hoan toan, vi vay trong
nhan xét danh gia, ching t6i thiy cling khong

can thiét phai st dung thém cic mé hinh kiém
nghiém. Cac thong s6 két qua ma chiing t6i thu
duge trong phép kiém tht kha ning tai trén
moi trudng may cuc bd, nhu thdi gian phan hoi,
chénh léch nhidu so véi khoang chap nhan
duge trén méi trudng trién khai thuc, d6 1a do
dac thu ctia phép kiém thi truy cap déng thoi
trong thoi gian ngén, lugng dit liéu can tai lén,
viéc khdéi dong lai webserver khién mot s& doi
tudng chiic ning phai khdi tao lai va ning luc
han ché ctia may c4 nhan duge dung lam
webserver. Tuy nhién, cac thong s d6 1a c6 gia
tri giup chang to1 dat dude muc dich so sanh
hiéu ning ctia hai framework.
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Hinh 8. Biéu d6 so sanh phan tram CPU s& dung
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Hinh 9. Biéu d6 so sanh dung lugng bd nhé stt dung

4. UNG DUNG

Sau khi tién hanh khao sat, so sanh cac
framework cua Java, ching t6i quyét dinh st
dung ZK framework dé x4y dung website dat
com tai nha hang H+ Green VNUA cua Hoc vién
Néng nghiép Viét Nam. Website ndm trong
chuong trinh ctia Hoc vién hd trg mot phan tién
&n trua cho can bd Hoc vién, phdi hgp véi nha
hang H+ Green Vnua cho phép cac can bé hoc
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vién c6 thé ding ky sudt &n trua truc tuyén,
quét thé xac nhan dung com va thong ké, xuit
bao cao danh sach cac can b da dung com theo
mot khoang thoi gian nh4t dinh.

Nho c¢6 nhiing vu diém cua ZK framework,
ching t6i c6 thé trién khai x4y dung website
trong thoi gian ngin, website c6 giao dién dep, t6i
uu héa trai nghiém ngudi dung nhd cac thanh
phan giao dién ho tr¢ manh béi ZK framework.
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Hinh 10. Hinh anh giao dién website dit com vnua

Website phuc vu cho hon 10.00 can bd cua
Hoc vién d#ng ky &n trua va quét thé xac nhan
hang ngay, viéc xuit bao cio theo thang vdi file
excel c¢d 16n chia ti 3.000 dén 4.500 ban ghi di
liéu. Website van hoat déng tét ké tir khi trién
khai thang 9/2019 dén nay (thang 6/2020).
Trong thoi gian x4y dung website, chiing toi gap
rat it 161 phai stta va trong thdi gian tit khi trién
khai, ciing c6 rat it 16i phai bao tri, diéu nay c6
dugc ciing nhd mot phan 6 tinh vu viét ctia cong
nghé ZK framework. Website c6 thé truy cap
vao tit dia chi: http://datcom.vnua.edu.vn/.

Hién ching t6i dang tiép tuc van dung céng
nghé ZK framework vao mot dé tai cap Hoc vién
dé phat trién website cho khoa Céng nghé thong
tin. D& tai sé hoan thanh vao thang 12/2020

5. KET LUAN

Trong bai bao nay, ching téi da dua ra dude
phuong phap so sanh hiéu n#ng cta hai
framework tiéu biéu trong nhém céac server-
centric java web framework huéng dén mot lua
chon st dung. Cac két qua dua ra phan anh

khach quan hiéu ning cta hai ting dung dudgc
x4y dung bdi mdi framework.

Qua két qua kiém thi hiéu ning, ching toi
thay duge ZK framework t6i uu hon vé mat thoi
gian phan héi va phan trim st dung CPU.
Diém trit caa ZK framework so véi JSF
framework 14 ¢ dung lugng bd nhé st dung, ZK
framework st dung dung lugng bd nhé nhiéu
hon nhung diém nay hoan toan c6 thé chép
nhan dugc khi thuc té& s6 lugng ngusi dung 16n
cung truy cip vao tng dung trong 1 gidy la it
x4y ra va bd nhd cia may chi thuong 16n tu
32GB dén 2TB. Hon niia, néu ngudi dung cb
diéu kién st dung cac phién ban thuong mai caa
ZK framework, toc d6 phan héi va dung lugng
bd nhé stt dung con dudce cai thién nhiéu.

Cudi cung, tong hop tit ca céc so sanh uu
nhudce diém, ching t6i quyét dinh lua chon ZK
framework cho x4y dung {ing dung ctia nhém.
Ung dung da x4y dung thanh cong gidm thiéu
cong stic va thoi gian, ing dung hién dang hoat
dong t6t, 6n dinh, dap tGng nhanh, phuc vu cho
cong viéc thuc t& cia can bo Hoc vién.
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LOI CAM ON

P& hoan thanh bai bao trén, cac tac gia xin
bay t6 16i cam on dén Hoc vién Noéng nghiép
Viét Nam da phé duyét dé tai cAp Hoc vién, ma
s6 T2020-10-44.
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