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ABSTRACT

Moodle Quiz is a module of Moodle - a learning management system.
Moodle Quiz can help a teacher implement assessments of student
learning outcomes in the form of online objective tests easily, quickly, and
economically. The functionalities of the Moodle Quiz are stable and have
no errors. However, when the number of exam participants is large, the
Moodle Quiz often falls into overload. This situation prevents the exam
participants from accomplishing their tests and makes examinations fail.
This paper will present the result of our research on finding the relation
between the workload imposed on Moodle corresponding to a number of
users concurrently participating in Moodle Quiz. This result of the
research can be used to determine the hardware infrastructure needed for
a Moodle system to safely serve a number of users that concurrently
participates in the tests on Moodle Quiz.

TOM TAT

Moodle Quiz la mgt modun cua hé thdng quan Iy hoc tdp truc tuyén ma
nguon mé Moodle. Moodle Quiz c6 thé gitip nhitng nguoi giang day trién
khai hoat dong danh gia két qua hoc tdp cua nguoi hoc bang hinh thirc
tric nghiém khdach quan tric tuyén mét cach dé dang, nhanh chong, hiéu
qua va tiét kiém. Cdc chirc ning ciia Moodle Quiz hau nhir hoat dong on
dinh khong phat sinh 16i. Tuy nhién khi s6 lwong nguoi tham gia thi dong
thoi I6m, hé thong trién khai Moodle Quiz thuong dé roi vdo tinh trang qud
tai, nguwoi tham gia thi khéong thé thuc hién diege bai thi ciia minh, dnh
hwong nghiém trong dén ky thi. Bai bdo nay trinh bay két qua nghién ciru
vé viéc xdc dinh moi quan hé gitta tai sinh ra twong vng véi mot s6 heong
nguwoi ding tham gia thi triec tuyén trén Moodle. Két qua cua nghién ciru
nay la co sé cho viéc xdc dinh ha tang phan cimg can cung cap cho
Moodle dii @é déap img mét lwong nguwoi dimg thi truec tuyén dong thoi cia
mét ky thi nao dé nham dam bao ky thi dwoc dién ra an toan.

1 GIOI THIEU

thirc kiém tra tu ludn, kiém tra bang hinh thirc tric
nghiém khach quan to ra kha ton kém vi no doi hoi

St dung hinh thic trac nghiém khach quan dé
danh gia két qua nguoi hoc c6 nhimg wu diém nhu:
d6 bao phu ctia ndi dung kiém tra rong, c6 thé bao
phu toan bg noi dung da giang day, budc nguoi thi
phai suy ludn,... [1][2]. Tuy nhién, so v&i hinh
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nguoi giang day phai bo ra rat nhiéu thoi gian va
cong strc cho viéc bién soan cau hoi tric nghiém,
tao ra cac dé tron, dan trang, ciing nhu phai in an
mdt lwong 16n @&, ... P& giam bét cong sirc va chi
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phi khi trién khai hinh thirc thi tric nghiém khach
quan, nhidu phan mém [3] di dwoc xdy dung dé
giup giang vién thuyc hién cac thao tac nhu bién
soan cdu hoi, xdy dung ngan hang cau hoi, tao dé,
tron dé tu dong, cho nguoi hoc thi true tuyén bang
mdy tinh n6i mang va tw cham diém bai thi,... Bén
canh cac phan mém ké trén, Moodle [4] la mot hé
thong quan 1y hoc tap truc tuyén ngudn mé duge
sir dung phd bién nhat hién nay. Theo théng ké [5]
tinh dén ngay 21/1/2015 Moodle di duoc cai dat
tai 53073 website ctia 299 qudc gia trén thé gioi.
Riéng ¢ Viét Nam co dén 264 website cai dat
Moodle. Chirc ning thi tric nghiém khach quan
cua Moodle dugc cai dat béi modun Moodle Quiz.
Moodle Quiz cung cip hdu nhu ddy du céc chic
ning can c6 dé trién khai thi tric nghiém khach
quan tryc tuyén nhu: bién soan ciu hoi, quan ly
ngan hang cau hoi tric nghiém khach quan, tao dé
thi thu cong, tao dé thi tu dong, tron dé, cho thi
sinh nhan dé, thi sinh lam bai, tu tinh thoi gian, tu
thu bai khi hét gio, cham bai thi cac cau hoi dang
nhiéu chon lya, dién khuyét, théng ké phd diém
cua dot thi,... Moodle Quiz dd dugc dua vao su
dung tai Khoa Cong ngh¢ Thong tin & Truyén
thong cua anorng Pai hoc Can Tho tir nam 2004.
Hé thong ndy giup giang vién co6 thé to chirc mot
cach dé dang nhiéu dot danh gia cho mot hoc phan,
g6p phan ting chit luong giang day. Qué trinh sir
dung cho thiy cac chirc ning ciia Moodle Quiz
thuc thi rat 6n dinh, khong gap 16i chiic nang. Tuy
nhién v&i hé thdng hién tai khi s luong sinh vién
tham gia thi dong thoi 16n (khoang hon 120 sinh
vién) thi hé thng bi qué tai, sinh vién khong thé
truy cdp vao hé thong dé nhan bai thi va lam bai.
V6i mong mudn trién hé théng Moodle Quiz co thé
phuc vu dugc mét luong lon sinh vién, nhiéu cau
héi can phai dwoc tra 10i, ching han “Hé thng
Moodle Quiz dang trién khai c6 dam bao dugc N
thi sinh tham gia thi dong thoi hay khong 27, hodc
“Hé thdng Moodle hién tai cho phép t6i da bao
nhiéu thi sinh co thé tham gia thi dong thoi mot
cach an toan ?” Bai bao nay di x4c dinh mdi quan
hé giita tai sinh ra twong tng véi sé lugng nguoi
tham gia thi dong thoi trén Moodle Quiz dé 1am co
s& tra 101 cho cac cau hoi trén. Trong phan ké tiép
chung t6i s& noi vé tai ciia img dung va cach do tai
cua Ung dung. Trong phéan thit ba, chung t3i s€ noi
vé t1ep can dugc dung trong bai bao dé xac dinh
mdi quan hé gilra tai va sO lugng ngudi dung tham
gia thi trye tuyén trén Moodle Quiz. M6 hinh thyuc
nghiém s& dugc trinh bay trong phan thir tu. Két
qua thue nghiém xac dinh m6i quan hé gitra tai va
sO lugng ngudi dung thi truc tuyén trén Moodle
Quiz trong trudong hgp ngudi dung that va nguoi
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dung gia 1ap s€ dugce thao luén trong phan thr 5 va
6. Cuoi cung la ket luan va hudng phat trién tiep
cta bai bao.
2 TAI VA UOC LUQNG TAI UNG DUNG
2.1 Tai

Theo [7] tai (Workload hay load) cua mot hé
thong/ung dung dugc xac dinh boi sO lugng va ban
chit cua cac yéu cau gui dén heé thong/u‘ng dung.
Sb lwong yéu cau giri dén mot hé théng trong mot
don vi thoi gian duoc goi la mdt do tai (Intensity of
load). Khi mat d¢ tai tang, hi€u nang cua hé théng
¢6 xu huéng giam. Hiéu ning cta hé thong con
phu thugc vao bdn chdt cia yéu cau (nature of
request). Nhitng yéu ciu nhu chi ldy mét trang web
thi thuong it 1am anh hudéng dén hiéu ning cia hé
thong so véi mot yéu cau nhu truy cap dit liéu hay
mot yéu cau c6 tinh toan phirc tap.

2.2 Thuwéec do tai

Pé kiém soat duoc hiéu nang cua mot hé
thong/img dung thi cin thiét phai do dwoc lugng tai
ma hé thdng/img dung dang chiu dung. Diéu nay
dan dén phai xac dinh mdt thudc do tai (metric).
Thudce do tai 1a lugng co thé do duoc dé ghi nhan
chinh xac nhimg gi ching ta mubn do hé thong.
Thudc do tai 1a mot dai lugng rat téng quat, khong
¢6 dinh nghia cu thé. Ngudi ta c6 thé chia thude do
tai thanh 2 nhom: Thudce do tai xay dung dua trén
su trai nghiém cia nguoi dung va thudce do tai dua
trén muc do st dung tai nguyén ciia hé théng.
Thudc do tai xay dung dya trén sy trai nghiém cia
ngudi dung c6 thé ding cac dai luong nhu thong
lwong cua hé théng (throughput) (s6 luong tac vu
hoan thanh trong mét don vi thoi gian, $0 luong
nguoi dung da dugc phuc vu trong mdt don vi thoi
gian,...) hodc thoi gian dap tmg cho mot yéu cau
(response time),... Thudc do tai dua trén mirc d6 st
dung tai nguyén ctia hé théng chu yéu dya vao mirc
do str dung tai nguyén (computational resources),
vi du nhu mic d6 st dung CPU, RAM, bang thong
mang, sb lugng ndi két dén may chu,... Trong
truong hop nay, mét thude do co thé gdm mot bo
nhiéu gia tri. Mdi gia tri trong thudc do dwoc goi 1a
mdt dai luong woc lwong tdi.

2.3 Uérc lugng tai

Uéc luong tai nham dé xac dinh trang thdi tdi
ctia mot hé thong/img dung. Thong thudng mot hé
thong s& c6 nhiing trang thai tai nhu tai binh
thuong (normal), rinh r6i (idle) va qua tii
(overloaded) [8]. D& u6c luong tai cong viéc dau
tién 1a phai xac dinh thudc do tai cho hé thong, sau
d6 tién hanh do gia tri tai hién tai ciia hé thong/img
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dung. Hai gia tri ngudng thap va ngudng cao phai
duoc xac dinh dé biét dugce voi gia tri tai hién tai
thi hé thng dang & trang thai tai ndo. Nhu Hinh 1,
néu gia tri tai hién hanh dudi ngudng thp thi hé
théng dang & trang tai nhan rdi. Néu gia tri tai hién
hanh cia hé théng nam giita ngudong thip va
ngudng cao thi h¢ théng dang ¢ trang thai binh
thuong. Néu gia tri tai hién hanh cua hé théng nam
trén ngudng cao thi hé théng dang & trong tinh
trang qua tai.

_ Téi cao
Nguwdng cao
Trang tai tai

Tai binh thuréng 1allt
cla trng dung

Ngwéng thap Tai thép

Gia tri tai do dugc
Hinh 1: Uéc lrgng trang thAi tii ciia hé thong

3 TIEP CAN XAC PINH MOI QUAN HE_
GIUA TAI VA SO LUQNG NGUOI DUNG SU
DUNG HE THONG

Céc hanh dong cta nguoi dung, vi du nhap
chudt vao mdt nut, tai mot tap tin xuéng,... l1a
ngudn tao ra tai cho h¢ théng. Nhiéu ngudi st dung
hé théng s& tao ra nhiéu tai cho hé théng va hé
thdng c6 nguy co chuyén vé trang thai qua tai. Bén
canh do, tai cua hé thdng con phu thudc vao ha
tAng phan clng trlen khai hé théng/ing dung. Vi
du, xét hé thong gdm 100 ngudi st dung dong thoi,
mdi nguoi dung s& chiém IMbyte b nhé RAM.
Hé thong duoc trién khai trén hai may chu. May
chu thtr nhét ¢6 bo nhé RAM vé6i dung luong 200
Mbytes. May chu thtr hai ¢6 dung lugng RAM la
400 Mbytes. Trong truong hop nay, trang thai tai
theo RAM ctia may chii thir nhét 1a 50%, trang thai
may chu thu hai la 25%. Ta ndi may chu thr hai
dang nhe tai hon may chu thi nhat.

Nhu vay, dé tra 16i dwoc cau hoi “hé thong
Moodle Quiz dang trién khai ¢ thé dam bao dwoc
N thi sinh tham gia thi ddng thoi hay khong ?7,
hoac “Hé théng Moodle hién tai cho phép tdi da
bao nhiéu thi sinh c¢6 thé tham gia thi dong thoi
mot cach an toan ?” thudc do tai dugc chon sé€ la
mirc d6 stir dung tai nguyén cua hé thdng. Viéc xac
dinh mdi quan h¢ gilra tai va sO luong nguoi st
dung hé thong thuc chét 13 xac dinh muc do st
dung tai nguyén hé thong twong mg véi mot sb
luong ngudi ding hé théng dong thoi tai mot thoi
diém. Cac tai nguyén dugc xem xét trong hé thong
nay 1a Muc d6 st dung CPU, mirc d0 st dung
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RAM, muc d9 st dung bang thong, $6 lugng ndi
két dén dich vu web, sb lugng ndi két dén hé quan
tri co s& dir liéu.

Vi Moodle 14 mot phan mém dé cai dit sin cho
nén phuong phéap do s& dugc st dung dé udc luong
mirc d6 sir dung tai nguyén. Cong cu duoc dung dé
do tai trong truong hop nay 1a Nagios[9]. Ngoai ra
do Moodle 1a mot tmg dung phan tan nén co thé
trién khai Moodle trén mot hodc nhiéu may chu vat
Iy khac nhau. V&i muc tiéu hiéu o thanh phan nao
cia Moodle dé bi qua tai, Moodle s€ duoc trién
khai theo cdu hinh gdom 3 may chu: may chu tmg
dung thyc thi mi ngudn Moodle, may chu co so dir
liéu MySQL va may chu ching thyc LDAP.

Dir liéu vé tai dugc tao ra bang 02 phuong
phép: sir dung ngudi thi that va sir dung phan mém
Jmetter [10] dé gia 1ap nguoi thi. Dit li¢u tao ra tr
ngudi dung that s& dugc s dung dé diéu chinh
cac thong s ciia Jmetter sao cho tng xir ctia ngudi
ding gia 1ap gin v6i cach tmg xir cua ngudi
thi that.

4 MOI TRUONG THUC NGHIEM XAC
PINH MOI QUAN HE GIUA TAI VA SO
LUQNG NGUOI THAM GIA THI TRUC
TUYEN TREN MOODLE

Nhu dé trinh bay & phan trude, xac dinh mdi
quan hé giira tai va sd luong ngudi st dung hé
thng thuc chit 1a xac dinh muc do st dung tai
nguyén hé théng twong tmg véi mot sd luong
nguoi ding hé thong dong thoi tai mot thoi diém.
Chung t6i tién hanh thuc nghiém dé thu thap muc
do str dung tai nguyén cua Moodle quiz tuong ung
v6i cac dot thi ma sb luqng nguoi tham thi truc
tuyén ting dan 20 nguoi cho mbi dot. S lidu cua
cac dot s& dugc nghién clru dé rat ra quy luat vé
mdi quan h¢ gilra tai va s6 lugng nguoi tham gia
thi truc tuyén. Trong phan nay ching toi s€ trinh
bay moéi truong thuc nghiém, cac budc tién hanh
thuc nghiém.

Hé thdng Moodle ding dé thuc nghiém duoc
trién khai trén mot ha ting gom 03 may chu nhu
md ta & Hinh 2. Ngoai ra con ¢6 mot may chu dé
cai dat Nagios lam noi luu trir dir liéu vé tai thu
dugc tir cac may chu. Tét ca cac may déu sir dung
CPU G360 2x2.7 GHz. May chu tng dung va may
chu co s dit liéu c6 RAM dung lugng 4GB. May
chu chiing thuc va may chu Nagios ¢c6 RAM chi
2GB. Cac phén mém dugce cai dat trén ting server
c6 version nhu mo ta & Bang 1.
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OpenLDAP:
Authentication
Server

Linux Operating System

Bang 1: Phan mém sir dung cho thue nghiém

: | Moodle l
)

~—9 8

Apache 2/ PHP

Moodle Database

MySQL Server

Linux Operating System

Linux Operating System

A

Magios Server

Hinh 2: So' d6 trién khai méi trwong thye nghiém véi Moodle

5 PHAN TiCH MOI QUAN HE GIUA TAI

Phan mém

Version sir dung

Linux Operating
System

Apache 2

PHP

MySql Server
Open LDAP
Moodle

Nagios Server
Nagios Plugin
Nagios Graph

Ubuntu Desktop 12.04
LTS

2.2

5.5

5.5

2.4

2.6

4.4

2

1.5

2.0 6
2.86
266
2.4 6
2.2 6
2.0 6
126
166
1.46
126
1Lec
0.8 6
0.8 G
0.4 G+

VOI NGUOI THAM GIA THI THAT

Thyuc nghiém dugc thuc hién vai 75 sinh vién
v6i dé thi gdbm 20 cau, thoi gian lam bai 1a 18
phut. Sinh vién tham gia thi dugc chia thanh 02
phong. Dé tao ra tai 16n trén hé thdng, cac sinh
vién di dugc dé nghi thyc hién song song cac thao
tac quan trong nhu: truy cap dén dé thi, nhap mat
khau vao d& thi, nop bai. Sau khi tién hanh thi
xong, dit lidu vé tai ciia ba may chu s& duoc luu lai
trong co s& dit liéu cua Nagios. St dung phan
mém Nagios Graph c6 thé xem lai cac gia tri tai
trong sudt thoi gian thi truc tuyén. Dudi day la
mot s6 hinh anh cac gia tri tai tao ra tur dot kiém
tra trén may chu tng dung Moodle.

13:45
O USED.data Max:

13:50

2,55G Avg: 679.78M Min: 412.33M Cur: 448.64H

13:55 14: 00

Hinh 3: Mirc d§ st dung RAM ciia may chi Moodle

e S S

o+
13: a5 13:50

O iowait.data Max: 3.54  Avg: 200.58m  Min: 0.00 cur:

M cPU System Max: 10.25  Ava: 3.98  Min: 1.76  Cur:

O cPU User Max:

92.74  Avg:

21.64  Min: 6.28  Cur:

13:55 14: @0

Hinh 4: Mirc do sit dung CPU ctia may chi Moodle
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13:50
2.6%9k 2.57k
9. 76k
191.00
29.33

2.41k
7. 76k
7.32
1.00
1l.00
2.00

Cur:
ey
Cur:
Cur:
Cur:
Cur:

Min:
Min:
Min:
Min:
Min:
Min:

Max:
Max:
Max:
Max:
Max:
Max:

O bytes_preq,data
B bytes_psec,data
O cpu_Load. data

B req_psec,data

O warkers_busy. data
B workers_idle.data

Aug:
Avg:
Avg:
Avg:
Avg:
Avg:

8,92k
32.96

3.24
66.67
51.83

5.94
12.66

2.52k
8,55k
45.98
2.67
4.67
31.83

13:55 14: 00

Hinh 5: S6 bytes yéu cAu giri dén Apache ciia may chii Moodle

Céc biéu d6 ¢ cac Hinh 3, 4 va 5 cho thdy rang
cac dai luong nhu Lugng RAM duoc su dung,
Mtrc d6 st dung CPU va Muc d6 st dung duong
truyén mang trén may chu Moodle c6 su bién thién
lon khi nguoi dung thuc hién cac tac vu thi truc
tuyén. Tai ctia hé thong ting 1én ¢ nhiing thao tac
nhu ngudi ding Dang nhap vao hé thong Moodle,
ngudi dung nhap mat khau dé mo dé thi va khi hét
thoi gian 1am bai nguoi dung dong loat np bai thi
hodc hé thdng tu dong thu bai.

Dbi v6i may cha co s dit liéu, thuc nghiém
cho thay rang mirc d6 sir dung RAM trén may chii
co s dir liéu khong thay doi khi c6 sy tham gia
ngudi dung thi tryc tuyén. Ngugc lai mirc do sir
dung CPU, murc d6 sir dung dudng truyén va sb
lwong ndi két co su thay ddi manh khi ngudi ding
tham gia thi truc tuyén. Cac dai lugng nay s& ting
1én & nhitng thao tdc nhu nguoi dung Pang nhap
vao hé théng Moodle, nguoi dung nhiap mat khéu
dé mo dé thi va khi hét thoi gian lam bai ngudi
dung déng loat ndp bai thi hodc hé théng tu dong
thu bai. Pbi v6i may chu LDAP, mirc d6 st dung
CPU, RAM hau nhu khong thay dbi chi c6 bing
thong tao ra tir LDAP thay d6i khi ¢6 ngudi ding
tham gia thi truc tuyén, cac dai lugng tai khac hau
nhu khong thay doi.

Mac du, viéc st dung nguoi thit trong klem
thir tai cho hé thong thuong cho long tin cao vé
tinh chinh xac cua tai tao ra. Tuy nhién sir dung
ngudi that dé tao ra tai cho hé thong thuong gap
nhitng kho khan nhu: rat kho huy dong mot lwong
16n nguoi tham gia thir nghiém; kho dé tao ra cac
su kién ddng thoi cho tit ca nguoi tham gia thir
nghiém, vi du dang nhap hé thong, truy cap vao dé
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thi,... vi nhiing nguoi tham gia dwoc phan b
trong nhidu phong khac nhau; ton kém va kho thir
nghiém cho nhiéu kich ban khac nhau: sé luong
ngudi tham gia khac nhau, dé thi khac nhau, hodc
lap lai cung mot kich ban nhiéu lan dé 1ay gia tri
quéan binh,... Tl nhitng kho khin trén, phan mém
Jmetter da duqc sir dung dé gia 1ap nguoi dung thi
truc tuyén trén hé théng Moodle.

6 PHAN TiCH MOI QUAN HE GIUA TAI
VOI NGUOI DUNG GIA LAP BANG
JMETTER

Thuc nghiém da dugc tién hanh véi cac kich
ban ¢6 s luong nguoi dung gia 1ap bang Jmeter
tang dan mdi 1an 20 ngudi tir 20, 40,... cho dén khi
hé théng khong con kha ning dap tmg dugc. Cac
sO liéu vé tai cua hé thong trong timg kich ban s&
dugc 18n cac dd thi hai chiéu dé tim ra mdi quan hé
gita mot dai lugng wdc lugng tai voi sO lugng
ngudi dung tham gia thi trye tuyén nham rat ra
nhitng quy luat vé mdi quan hé gilta tai va sO
lwong ngudi dung tham gia thi. Phan nay s& trinh
bay cac mbi quan hé giita cac dai lugng wdc luong
tai c6 bién dong theo so lwong ngudi tham gia thi
tryc tuyén.

6.1 Mobi quan hé giira mirc dd sir dung
RAM va sb lrgng ngudi tham gia thi truce tuyén
trén may chu Moodle

Biéu db ¢ Hinh 6 cho thiy ring muc do sir
dung RAM trén may chit Moodle c6 quan hé tuyén
tinh voi s lwong sinh vién tham gia thi truc tuyén.
Trung binh ct mdi 20 user dung lwong Ram s&
ting khoang 700MB. Tirc mdi sinh vién tham gia
thi tryc tuyén thi can 35MB RAM.
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Ram-Moodle
4000
3578.34
3500 4
3000 2880-‘/
v
o / —e—20
= 2500 2169.39
4 / ——40
2000 o— 60
1480.8
1500 —e—80
1000 772.57 —e—100
4
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0
SL user 20 40 60 80 100

Hinh 6: Méi quan hé giita RAM va s6 lrgng ngudi thi truc tuyén trén may chia Moodle

6.2 Mobi quan hé giira mirc dd sir dung CPU
va sb lwgng ngwoi tham gia thi truc tuyen

Theo biéu dd & Hinh 7, muc do sir dung CPU
trén may chi Moodle va may chu co so dit li¢u co

quan hé tuyén tinh v6i s6 lugng sinh vién tham gia
thi tryc tuyén. Trung binh cir mdi 20 user mirc do
su dung CPU trén Moodle sé& tang 1én 4% va muc
d6 su dung CPU trén may chu co s& dir liéu s€ tang
1én 3.5%.
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100.24 .
100 R /
)
. +—CPU Moodle
56.27 59.58
60 a45.77 49 56 52.97 ot
e
40
20
0
SL user 20 a0 o - -

Hinh 7: Méi quan hé giira mirc dd sir dung CPU va s6 lwgng ngudi thi tryee tuyén trén may chi
Moodle va may chii co sé dir liéu

6.3 MObi quan hé giira bing thong va 50
lwong ngwoi tham gia thi truc tuyéeén

Méi quan h¢ gilta bang thong trén ca ba may
chu voi so luong nguoi dung thi truc tuyen dugc
mo ta nhu Hinh 8. Theo biéu do trén ta thiy rang
bang thong mang tao ra trén ba may chu c6 quan hé
tuyén tinh v6i s6 lwong sinh vién tham gia thi truc
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tuyen Trong d6, may chu Moodle chiém duong
truyén cao nhat, gan gip doi so v6i may chu co SO
dir liéu, riéng may chi LDAP chiém mot luong rat
nhé duodng truyén. Trung binh cr mdi 20 user thi
may chi Moodle tao ra thém 215Kb, may chu co
so dir liéu s€ tao ra thém 140Kb va may chu LDAP
chi tao ra 2,3Kb.
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Hinh 8: Méi quan hé giira bing thong va s6 lwong nguoi thi truc tuyén trén may chit Moodle va may
chii co sé dir liéu

6.4 MGdi quan hé giira s6 lwong noi két trén
may chi co sé dir li€éu va so lwogng ngwoi tham
gia thi tryc tuyen

Theo biéu dd & Hinh 9, s6 lugng ndi két
90

dén may chu co s¢ dir lidu va sb lugng sinh vién
tham gia thi tryc tuyén c6 quan hé tuyén tinh.
Trung binh, s6 ndi két s& ting 1én 17 ndi két trén
20 ngudi dung.
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Hinh 9: Méi quan hé giira s6 lwgng ndi két ctia may chii co s& dir liéu véi sé lwgng nguoi tham gia thi
truc tuyén

7 KET LUAN

Bai bdo nay da phan tich dir li€u thu duoc tur
thuc nghi€ém véi 75 nguoi that va dir liéu thu dugc
bing cach st dung phin mém Jmeter dé gia lap
nhitng dot thi v6i s6 luong nguoi ding ting dan 20
ngudi. Théng qua so sanh gia tri bién ddi tai trong
qué trinh thi thir cing nhu chay gia 1ap bang Jmeter
¢6 thé nhan théy duoc mure do tiéu thy tai nguyén
ciia 3 may chu theo sé lwong ngudi tham gia thi
tryc tuyén. May chu Moodle tiéu thu rat nhiéu
RAM, trung binh 35MB cho mdi nguoi dung. CPU
clia may chi LDAP hau nhu khong tiéu tén cho
qué trinh thi. M4y cha Moodle sir dung CPU xép xi
gap d6i so voi may chu co s dit liéu. Theo d6 khi
modun thi truc tuyén duoc kich hoat thi CPU cua
Moodle tiéu thu (trén 60%) nhiéu hon gan gép doi
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gié tri tiéu thu CPU cta may chii co s dit liéu (xdp
xi 30%), dong thoi voi mdi user thi may chu
Moodle tang khoang 0.4% CPU va may chu co so
dir liéu tang khoang 0.3% gia tri CPU. Bang thong
sir dung boi ca 3 may chu déu ting theo s lwong
user. Theo d6 cir mdi user ting Ién thi bang thong
may chu Moodle tang thém khoang 10.75Kb, may
chu co s¢ dir li€u ting thém 7Kb va may chu
LDAP ting 1én khoang 0.115Kb. Nhu véy, dé trién
khai may chu cho qua trinh thi tryc tuyén can dau
tu may chit Moodle nhiéu vé RAM ciing nhu kha
nang xtr Iy CPU phai gap d6i so v6i may chii co s&
dir liéu. May chit LDAP chi can thiét 1ap co ché an
toan bao mat cao ma khong can dau tu nhiéu vé
céu hinh. Véi cau hinh phan ctng ciing nhu phan
mém da dua ra thi hé thong c6 thé dap ting nhu cau
cho khoang 120 sinh vién thuc hién thi truc tuyén
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ma may chi van hoat dong vai dé thi thir nghiém 1a
20 cau. Do mot s6 diéu kién khach quan, nghién
ciru van chua thyc hién duge cac thuc nghiém trén
nhidu cdu hinh phan cting khic nhau ciing nhu
chua sir dung nhiéu loai d& thi khac nhau dé c6 cac
nhin nhan khich quan hon vé cic két qua ma
nghién ctu da thu dugc. Pay chinh 1a nhing
diém ma chung t6i sé& tiép tuc nghién ctru trong thoi
gian toi.
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