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ABSTRACT

The congestion problem happens when there is a crowd accessing online
has become more frequent. There have been several different solutions to
solve this problem, such as upgrading equipments which have capable of
faster processing, or using cloud computing with simultaneous virtual
server number increasing with the number of online instant crowd.
Another aspect of the congestion problem is to forecast itself for having
time to prepare response measures, especially for dealing with DDoS
attacks by hackers. Based on the queuing network model for a system
serving online crowd, we have modeled congestion threshold survey. The
application presents results of the survey and the predicted congestion
thresholds of online course registration system at Can Tho University.
These results allow to propose a new online course registration system
based on cloud computing with reasonable configuration.

TOM TAT

Bai toan tdc nghén khi cé dam dong truy cdp triec tuyen ngay cang tro
nén thuong xuyén. ba co nhleu giai phap khdc nhau dé giai quyét van de
nay, chdang han nhw ndng cdp thiét bi c6 kha nang xit Iy nhanh hon nhiéu
lan, hodc sir dung dién todn dam mady véi sé lwong mdy chii do xvr Iy dong
thoi ting theo sé6 heong dam dong truc tuyén. Mot khia canh khéc ciia bai
todn tic nghén dé la dir bdo né dé cé thoi gian chudn bi cdc gidi phdp
ing phé, dic biét khi doi phé véi cac dot tan cong DDoS ciia tin tic. Dya
trén mé hinh mang cac hang cho cho mét hé thong phuc vu dam dong
truc tuyén, bai bdo da mé hinh héa Phuwong phdp khdo sat nguong tic
nghen. Phan img dung trinh bay két qud khao sat va du bao cac nguong
tdc nghén ciia hé thong ding ky hoc phan triec tuyen tai Trieong Bai hoc
Can Tho. Két qua nay cho phép dé xuat mot hé thong méi dang ky hoc
phan dwa trén nén Tinh todn dam may véi cdu hinh hop Iy,

1 GIOI THIEU

Ngay nay viéc tmg dung mét dich vu tryc tuyén
trén Internet da trd nén thong dung va gan nhu
khong thé thiéu doi vai cac dich vu cé uy tin. Mac

du vay cac dich vu truc tuyén nay luén phai dbi
mat v&i hai thach thirc co ban:

— Nhu cdu tham gia truc tuyén tang nhanh
tao ra dam dong khach hang c6 thé 1am tac nghén
dich vu.
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— Canh tranh khong lanh manh dan dén viéc
sir dung tin tic tin cong dudi dang dam dong “ao
lam mét uy tin ddi phuong, ching han nhu tin
cong DoS hay DDoS.

DPé vuot qua cac thach thic nay nguoi ta
thuong hudng téi cac cong nghé méi vé thiét ké va
Xt ly cac hé thong xu 1y song song hay ning cap
cac thiét bi phan cimg c6 cau hinh cao hon nhiéu
lan. Cac giai phap nay rat thy dong vi khong xac
dinh dwoc ban chit cua hién tugng tic nghén va
dan dén hau qua 1a mat tién ma van khong giai
quyét duogc tic nghén.

Tir khi c6 Internet va hién twong tic nghén
ngdy cang tré nén thuong xuyén hon va giy ra
nhiéu hau qua vé chit luong phuc vu (QoS), nhiéu
nha nghién ciu dd tip trung phat trién cac giai
phap chéng tic nghén dya trén mé hinh mang cac
hang cho.

S. Athuraliya ef al. (2001) di dé xuit mo hinh
Quan tri hang cho chi dong (AQM, Active Queue
Management) dé tinh cac do dai hang cho twong
tmg vo6i hién twong tic nghén. Trén co s& nay
nhiéu giai phap khac nhau dugc xdy dung nhim
chu dong cat bo cac goi tin khi do dai hang cho da
dat t6i mot do dai quy dinh, chang han nhu: RED
(Random Early Detection) cua S. Floyd et al.
(2001), DRED (Dynamic Random Early Drop) cta
nhom J. Aweya et al. (2001), Discret Time DRED
cua AJ Hussein ef al. (2007). Co s¢ tinh toan cta
cac giai phap dua trén AQM la st dung bd dém cac
goi tin truy cap tai router dé quan tri cac hang cho.
Nhu vay muén ung dung AQM mét cach twong tu
cho céac hé thdng truc tuyén trén Internet can phai
cai dat bo dém cac goi tin.

Vian d& hién nay 1a rat nhiéu hé thong xir 1y truc
tuyén khong co cac bo dém thoi gian thuc cac truy
cap hé théng nén khong thé sir dung cac mé hinh
AQM. Bai b4o nay van tiép cdn mo hinh mang cac
hang cho dé xay dung mot giai phap don gian
nhiam du bao hién tuong tic nghén ddi voi cac hé
thong phuc vu dam dong. Két qua du bao ¢ thé hd
trg tot cho cac giai phap phong ngira tic nghén.

Phuong phap nay dugc ung dung vao khao sat
H¢ thong dang ky hoc phéan truc tuyén tai Truong
Dai hoc Can Tho. Két qua khao sat nay duoc g
dung tiép dé khao sat hé thong mai dua trén nén
Tinh toan dam may voi kha ning tiét kiém tai
nguyén cao.

2 CAC THAM SO PANH GIA MANG
CAC HANG CHO
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2.1 Céc tham s6 co bin

Mang céac hang cho (Queueing Network) 1a mét
phuong phap mé hinh héa mét hé théng ndi mang
cac hang chd (xem Edward D. Lazowska ef al.
(1984)). Klen trac tong quat cia mot mang cac
hang chd gdm cac thanh phan co ban: trung tim
Phuc vu (Service Center), trung tam Tri hoan
(Delay Center) va Ludng tai cong viéc (Workload
Flow). Trung tim Phuc vy tudn theo mé hinh xép
hang. Trung tam Tri hodn la mét mo hinh cla cac
thoi gian cham tré trén mang, nhu thoi gian truyén
dir liéu hodc suy nghi cua khach hang truge khi yéu
cau h¢ thong xur 1y. Ludng tai cong viée két ndi cac
trung tdm va tudn theo mot so luat trén mang céac
hang chd, nhu luat Ep ludng (Forced Flow Law) va
ludt can bing tai (Balanced Flow Law) (Lé Quyét
Théng va Pham Nguyén Khang, 2013).

Mb hinh xép hang ap dung cho mdi trung tam
phuc vu trong truong hop xu ly dam dong c6 thé
xap xi bdi mo6 hinh M/M/1. Gia thiét nay 1a hop 1y.

Thir nhét, nhitng khach hang ¢6 nhu cau khac
dam dong s& c6 mat do thap hon rat nhiéu, do do ty
1€ chia sé thoi gian xtr Iy cho nhém khach hang nay
s¢ khong dang ké. Nhu vay c6 thé sir dung mot 16p
khach hang c6 cing nhu ciu va tao ra dam dong
can dugc xir Iy. Khi d6 mé hinh xép hang tai mdi
trung tdm phuc vu 1a M/M/s.

Thér hai, hau hét cac hé thong ung dung truc
tuyén déu don gian hoa qua trinh phan tai. Co
nghia 12 mdi hé thong xtr 1y truc tuyén déu cai sin
module phan tai cho s may chu xt ly song song khi
c6 dam dong xay ra. Vai phuong phap phan tai nhu
vay, s may chu xt 1y song song s€ tao ra s trung
tam phuc vu song song. Khi d6 mé hinh xép hang
tai mdi trung tAm phuc vu s& tré thanh M/M/1.

Xét cac tham so trén mang cac hang cho va cac
cong thirc co ban:

N — S6 khach hang ding nhap hé thong va duoc
luu giit tai mot trung tdm tri hodn trudc khi tham
gia mot dich vu nao d6 coé trong hé thong.

p — Xac suit ¢& mot khach hang da dang nhép
di téi mot trung tdm phuc vy.

d — Mat do khach hang truy cép hé thong.

A — Luu lugng giao dich trung binh cta lu?)l}g
di t61 mot trung tdm phuc vy. Dudi mo hinh x&p
hang A con dl{qc hi€u 1a mat d¢ trung binh khach
hang c6 nhu cau dugc phuc vu. Tur y nghia ctia N,
p va A, ta c6 quan hé dau tién: A = pN.
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R — Thoi gian luu tra (Residence Time) trung
binh cua moi khéch'hélng tai mQt trung tdm phuc
vu. Duéi mo6 hinh x&p hang thi R con dugc g()i l1a
thoi gian dap tng (Response Time) mét yéu cau.

R* - Thoi gian trung binh hoan tat tt ca cac xu
1y tai tat ca cac trung tdm phuc vu cia mot khach
hang (xem Lazowska (1984)) va dugc tinh theo
cong thuc:

R*=Y R,>
phuc vu.

Q — Do dai hang (Queue Length) trung binh
trong mdt trung tdm phuc vu, hay con la so khach
hang trung binh dang luu tru tai trung tdm. Mat
khéc, theo luat Little (xem Lé Quyét Thang va
Pham Nguyén Khang (2013)), ta lai ¢6 quan hé: Q
=AR.

S — Thoi gian phuc vu (Service Time) trung
binh mét yéu cau cua khach hang tai mét trung tim
phuc vu.

¢ — Chi s6 sir dung (Utilisation) dich vu cta
mdt trung tdm phuc vy, hay con dugc hiéu 1a muc
tai cta trung tam.

i chay trén tit ca cac trung tim

Tir m6 hinh M/M/1 caa Ly thuyét xép hang ta
6 cong thire tinh chi sO str dung: @ = AS (xem Lé
Quyéet Thang va Pham Nguyén Khang (2013)).
Nhung A = pNS, nén ¢ =pNS.

2.2 Chi sb tic nghén

Diéu kién dé hé thong khong bi tic nghén (xem
Lé Quyét Thang va Pham Nguyén Khang (2013))
la: 0 < ¢ < 1. Nhung trong thyc té, déu hiéu tic
nghén xay ra khi ¢ > 0.7, do thoi gian luu tra R
trong mdt trung tdm phuc vu s& ting 1én rit nhanh
va hudng tdi vo cung.

That vay, thoi gian luu trd tai mot trung tam
phuc vu véi moé hinh M/M/1 ¢é thé duoc tinh theo
chi s6 sir dung (xem Lé Quyét Thing va Pham
Nguyén Khang (2013)) nhu sau:

Trudc hét tir M/M/1 ta c¢6 cong thic tinh
Q=0/(1-9). Do Q =AR va ¢ = AS, nén:

R = S/(1-¢) (1

Nhu vay c6 thé xem cong thirc tinh R 1a mot
ham s dang Hyperbol bién thién theo ¢ va c6 van
tdc bién thién 1a dao ham béc 1 cua R theo ¢, hay
R’ =S/(1-9)%.

Néu khao sat van téc ting R’ cia thoi gian luu
tra theo ¢ ¢6 thé thdy cac dic diém co ban:

— Khoi dong ¢ =0, thi van tdc ting 14 S.
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— Khi ¢ dat 0.5, thi van tbc tang lén: 4S.

— Cho ¢ ting lén toi 0.7 thi van tdc ting
nhanh va vuot qué 10.5S.

— Cho ¢ tang t&i 0.8 vén tdc ting rat nhanh va
vuot 258S.

— Cho ¢ vuot 0.9 van toc ting hon 100S va
hudng téi vo cung.

Két qua khao sat nhanh nay cho thiy sy chim
chap cua hé théng s& xay ra khi c6 mot trung tim
phuc vu trong hé thong c6d @ >0.7. Viviy ¢ co thé
dugc goi la chi so tac nghén va "sy cham chap"

con co thé chap nhan dugc tuong tmg véi ¢ nam
trong khoang [0.7, 0.8].

3 KHAO SAT HE THONG PANG KY
HOQC PHAN TRUC TUYEN TAI TRUONG
DPAI HQC CAN THO

3.1 Xay dung mé hinh mang cic hang chd

3.1.1 Mo ta tinh huong

Trong chuong trinh dao tao theo tin chi tai
Truong Pai hoc Can Tho, sinh vién phai dang ky
moén hoc truc tuyén trén mot hé thong thong tin
theo quy trinh sau:

— Tatca sinh vién qdéu phai m¢ tai khoan cua
minh trong hé thong dé ¢ thé dang ky mén hoc
truc tuyeén.

— Khi dang ky mén hoc, mdi sinh vién déu
phai dang nhap. Dé hé théng co thé chip nhan sb
luong N sinh vién dang ky mén hoc truc tuyén
dong thoi dii 16n, nguoi ta b tri hai may chu Pang
ky hoc phan va mot may chi Phan tai. May cha
Phén tai c¢6 nhiém vu can béng tai cho hai may chu
Ding ky hoc phan, do d6 no sé& kiém soat va diéu
huéng cic dang nhap sang may chi nao co sb
lwong ding ky truc tuyén it hon.

— Khi thyc hién ding ky hoc phan, mdi sinh
vién phai suy nghi va dién vao mﬁu dang ky hoc
phan (true tuyén). Sau khi hoan tat mau, sinh vién
giri két qua cho may chi Diang ky hoc phan May
chu Pang ky hoc phan xtr Iy miu va chuyén keét
quéa xt 1y cho may chi Co s dit liéu (CSDL) dé
luu lai cac dang ky moi cua sinh vién.

— Sau mdi lan ding ky thanh cong sinh vién
c6 thé xem lai két qua va thoat khoi hé thong.

3.1.2  Phan tich cac trung tdm tri hoan va

trung tam phuc vu

May chu dang nhdp xu 1y cac dang nhap cua
sinh vién sau d6 phan tai tao thanh trung tdm phuc
vu diu tién ¢ mirc 0. Ta goi trung tdm nay 1a trung
tdm 0 (Pang nhap va Phan tai).
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Sinh vién déng nhap thanh cong va dugc phan
tai sang may chu Pang ky 1 hodc 2. Trudc khi
dang ky sinh vién phai can thoi gian suy nghi va
dién ddy du mau dang ky hoc phan truc tuyén. Nhu
vy, May chi Dang ky hoc phan 1 hodc 2 phai tao
ra ving nhé riéng dé luu lai cac sinh vién ding
nhap va can thoi gian suy nghi. Cac ving nhé nay
tao thanh cac trung tim Tri hoan. Tét ca sinh vién
dang nhap thanh céng déu dwoc xép vao mot trong
hai trung tdm Tri hodin & muc 1 dé chuén bi ding
ky hoc phan. Méy chu Ping ky 1 tao ra trung tim
Tri hoén 1.1, con may chi Pang ky 2 tao ra trung
tam Tri hodn 1.2.

Sau khi hoan thanh mau dang ky hoc phan, sinh
vién yéu cau dwoc ding ky chinh thirc. May chu
bang ky hoc phan s& thyc hién cong doan xur 1y
mau ding ky va chuyén cho may chu CSDL cap
nhat: thém, sira hodc xo6a cac ding ky hoc phan cia
sinh vién. V6i chirc nang nay, cac may chu Pang
ky hoc phin s& tao ra cac trung tdm phuc vu & mirc
2. Ta goi trung tam Phuc vu tuong ung v6i May
chu Pang ky 1 1a trung tdm Phuc vu 2.1 (Pang ky
hoc phan 1), con trung tim tuong Gng véi May chu
dang ky 2 1a trung tdm Phuc vu 2.2 (Pang ky hoc
phan 2).

May chu CSDL cép nhét cac dir liéu dang ky
boi sinh vién va tao ra trung tdim Phyuc vy ¢ murc 3
va duoc goi la trung tam Phyc vu 3 (CSDL).

3.1.3 Phan tich luong

Do muc tiéu danh gia kha ning tic nghén trong
hé thong, nén ching ta chi quan tim dén cac ludng
16n nhu phan phan tich duéi day.

Lpéng sinh vién dang nhép di vao trung tdm 0
1a ludng khdi tao su hoat dong cia hé thong va cé
Ivu lugng 1a A.

Thoét khoi trung tdm 0 v6i ludng A khong d01

sinh vién duoc giri dén trung tim 1.1 Vi xac suat
1a q; hodc dén trung tAm 1.2 véi x4c suat tuong g

Hinh 1: M6 hinh Mang cic hang ch&

P ‘ )
cua Hé thong ding ky hoc phan truc —ZD—>

tuyén tai Truong Pai hoc Cin Tho

Trung tam 0
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1a qo. Do can bang tai nén q; = q2 = q =1/2.

Taivtrul‘lg tam 1.1 1}050 1.2, sinh vién c6 thé suy
ngNhT dé diéu chinh Igé hoach hoc tap, sau d6 dién
mau Pang ky hoc phan méi cia minh.

Tir trung tAm 1.1, mdi sinh vién duoc chuyén
dén trung tdm 2.1 v&i xac xudt p. Tuong tu, tir
trung tdm 1.2, sinh vién dugc chuyén dén trung
tam 2.2 v6i xdc suét p,. Do sinh vién ¢ kha nang
diéu chinh K& hoach hoc tap va dién mau Dang ky
hoc tdp nhu nhau nén h(_)‘ c6 cung xac suat di toi
trung tim Pang ky hoc phan, vay: p1 =p> =p.

Thoat khoi trung tim Pang ky hoc phan, mdi
sinh vién s€ c6 3 trang thai:

Trang thai 1: Dang ky méi tao ludng di t6i
trung tam CSDL,

. Trang thai 2: Két thiic cap nhat tao ludng quay
vé trung tam Tri hoan va

Trang thai 3: Hoan tat dang ky hoc phan tao
luong thoat khoi hé thong.

Do céc sinh vién déu thyc hién quy trinh dang
ky hoc phan tuong tu nhau nén moi sinh vién du
thoat khoi trung tdm 2.1 hay 2.2 déu c6 phan phoi
xac suat giong nhau theo 3 trang thai trén. Nhu vay
moi sinh vién khi thoat khoi trung tdm 2.1 hodc 2.2
d€u c6 phan phoi xac suat:

P(Trang thai 1) = h;, P(Trang thai 2) = h, va
P(Trang thai 3) = hs.

D& dang nh4n thiy, mdi sinh vién hoan thanh
dang ky hoc phan mdi, bat budc s€ cap nhat CSDL,
do do: hy =

O mirc 3, m‘(:)i sinh vién hoan thanh cép nhat
dang ky hoc phan cua minh s€ tao mot luu luong
tuong tng véi dau vao la 2p dé quay vé muc 2.

3.1.4 M6 hinh mang cdc hang cho

Két qua phén tich trung tim va ludng dugc téng
hop thanh mé hinh Mang céc hang chd cua hé
thong bang ky hoc phan tryc tuyén tai Truong Dai
hoc Can Tho va dugc minh hoa trong Hinh 1.

Trung tém 1.1

102,

Trung tém 2.2

ha

v

Trung tém 3
0;11’2 ura

e e O
Trung tam 2.2

a=1/2

ha
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3.2 Tinh cic tham s6 6n dinh khéng phu
thufc lwu lwgng luong

3.2.1 Hé s6 kinh nghiém

Do chi khéo sat chi s6 tai khi co dam déng ding
ky hoc phin nén ¢ ddy ta chi quan tim dén cac
tham sb 6n dinh lién quan dén cac trung tdm 2.1,
22va3.

Céc tham s6 on dinh dugc quan tam gom:

Xéc sudt p (xac suat dé mdi sinh vién hoan
thanh diéu chinh K& hoach hoc tap va dién miu
dang ky hoc phan dé di vao trung tim Ping ky
hoc phﬁn);

Thoi gian S xir Iy mot miu ding ky tai trung
tdm 2.1 hodc 2.2 va thoi gian Scspr cap nhat Dang
ky hoc phan tai trung tdm 3.

Déi voi hé théng diang ky hoc phan tai Trudng
Pai hoc Can Tho, chung t6i khao sat kinh nghiém
cua cac nha quan ly hé théng va chi nhan duoc 3
dit liéu trung binh sau:

— Mbi may chu Ping ky hoc phin chay
cham khi c6 khoang N1 = 400 sinh vién dang nhap
ddng thoi.

— May cha CSDL chay cham khi ¢6 tong sinh
vién dang nhap dong thoi khoang N = 500.

— Thoi gian trung binh ma hé thong hoan tat
xir 1y va cap nhat mot miu dang ky hoc phan dao
dong tr 2 - 4 giay. Nhu vay thoi gian trung binh la
khoang 4 gidy khi toan by hé thong dat ngudng
dang nhap khoang N = 500 sinh vién.

Pé tinh cac tham sé 6n dinh p, S va Scspr, can
xdy dyng hé ba phwong trinh tim cac tham sé nay.
Mit khac nhu da khao sat & phﬁn trén: "su cham
chap" cta hé thng twong tmg v6i "sy cham chap"
tai mot trung tam phuc vu nao do6 va ¢ do s€ co chi
s6 su dung ¢ € [0.7, 0.8]. Nhung ta lai can mot hé
$6 twong Ung v6i sy chdm chap ma khong phu
thudc vao mot trung tdm phuc vu nao. Ta dat: k €
[0.7, 0.8] 1a mdt hé b chi "su cham chap" cta hé
théng. Nhu vay, néu xét "su chdm chap" xay ra tai
mot trung tim Dang ky hoc phan thi ¢ =k, con néu
xay ra tai trung tdm CSDL thi ¢cspL = k.

3.2.2 Xdy dung Phwong trinh 1

Gia st s6 sinh vién dang nhép déng thoi tai mot
may chu Pang ky hoc phan dat mirc tdi da: N, =
400 sinh vién va dan dén hau qua may chu Pang ky
hoc phan chay cham. Khi d6 chi sb tai twong tmg
v6i ddu hiéu cham chap tai may chu Pang ky nay
1a ¢ = k. Néu dat A, 1a Iuu luong sinh vién di t6i
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mdt trung tdm muc 2, khi d6 A; = pN;. Nhu vay
tai trung tdm 2.1 (hodc 2.2) chi sb tai: ¢ =MS=
pSN;= k. Ta nhén dugc phuong trinh thir nhat:
NipS=k
3.2.3  Xay dung Phuong trinh 2

2)

Twong ty d6i voi trung tim 3, ta s& xét trudng
hop ¢6 N = 500 dang ky hoc phan can cap nhat va
duoc phat sinh tir hai trung tam 2.1 va 2.2. Khi d6
¢6 N'1=250 sinh vién ding nhap dong thoi tai mbi
trung tam 2.1 va 2.2. Mat khac Ivu luong truy cap
CSDL xuit phat tir hai trung tim 2.1 va 2.2 va
duoc bao toan theo luat Ep luéng, do d6 Iuu lugng
nay bang: AcspL = pN'1 + pN'; = 2pN'; = pN.

Do: ¢csp = AcspLScspL = pNScspL va suy ra
phuong trinh thir 2:

NpScspL=k
3.2.4 Xdy dung Phuong trinh 3

)

Dé tinh R*, ta sir dung tong sb sinh vién ding
nhap 1a N = 500 két ndi cac trung tam 2.1, 2.2 va
3, khi d6 s& co sb N'y = 250 sinh vién ding
nhap dong thoi luu trii tai mdi trung tim Tri hodn
l.1val.z2.

Bay gioi st dung (2) cho trung tdm 2.1 (hodc
trung tdm 2.2) khi N'y = 250 va ¢ = S = pSN'|
dan dén:

_ S
1—- pSN',

S

,hay: p=— &
1-250pS

4)
Con ap dung cho trung tdm 3 v6i N = 500, ta
co tiep:

Scsor
1= pScspr N

Respr =  hay:
ScspL

&)

Respr =

Do:

R*=2R+R =4 (s)

CSDL
Nén tur (4) va (5) ta tinh duogc:

w25 . Scspr

= =4 (s).
1-250pS  1-500pS gy,

Ta nhén dugc phuong trinh tha 3:

28 ScspL A

= (6)
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3.2.5 Giai hé phuong trinh

Téng hop cac két qua ta c6 hé ba phwong trinh
(2), (3) va (6) voi N1=400 va N = 500. St dung
phuong phap thé dé giai hé phuong trinh nay va c6
két qua:

k
— 7
P = 4008 @
48
Scspr = 5 ®
_58-5k)1-k) o
28— 25k

Tuy truong hop cua k ma tinh duge S tur (9),
sau do tinh p va Scspr tur (7) va (8).

Néu k = 0.7, ta tinh dugc: S =
p=0.0027 va ScspL = 0.514 (s).

Con néu k = 0.8 thi: S = 0.5 (s), p = 0.004 va
SCSDL =04 (S)

Do hé s6 kinh nghiém k 12 mét chi sé twong ddi
nén cac tham s 6n dinh p, S va Scspiciing 13 twrong
d6i va dugc wée lugng trong cac khoang bién dong
hop ly. Nhu véy, néu k € [0.7, 0.8] thi p € [0.0027,
0.004], S € [0.5, 0.643] va ScspL € [0.4, 0.514].

0.643 (3),

V6i cac tham sb nay chung ta c6 thé khao sat
cac chi s6 tic nghén cua hé thong vat 1y dé dua ra
cac ngudng du bao hién twong tic nghén. Nhung
muc tiéu ctia bai bao 1a khao sat hé thong mai hop
1y hon trén nén Tinh toan dam mAay. Trong khi d6
chi c6 tham s p khong phy thudc véo kién tric cua
hé théng, do @6 chi c6 p dugc st dung dé khao sat
hé thong méi nay.

4 KHAO SAT HE THONG DANG KY
HOQC PHAN TRUC TUYEN TREN NEN TINH
TOAN PAM MAY

4.1 MO0 hinh Tinh toan dam may

Trong md hinh ctia hé thong Pang ky hoc phan
ngudi ta st dung 4 may chu vat ly, trong d6 co 2
may chi st dung riéng cho xu ly Pang ky hoc
phan cua sinh vién. Pay 1a cAu hinh dugc sir dung
khi chwa c6 ké hoach hop 1y, nhung khi di c6 ké
hoach hop 1y thi cdu hinh trén da to ra du thira tai
nguyén. M6 hinh méi dya trén nén Tinh toan ddm
may cho phép quy hoach tai nguyén hop 1y hon.

Quy hoach tai nguyén hop 1y nham vao quy
hoach may chu xtr Iy Pang ky hoc phan. Tuy vao
mat d¢ sinh vién ding ky hoc phan ma ta sir dung
s6 lugng méay chu ao Pang ky hoc phan tir 1 dén s6
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tdi da cho phép. Nhu \{ay néu mat do sinh vién truy
cap khong lon thi phan tai nguyén danh cho cac
may chu do khong dung téi c6 thé st dung cho cac
cong viéc khac.

4.1.1 Cau hinh may chii do

Do cong ngh¢ Tinh toan dam may chi c6 thé
cung cap cau hinh may chu 4o theo nhiing phuong
an xac dinh trudc, nén khi dua ra mé hinh xir ly
truc tuyén trén nén Tinh toan dam may ching ta
cling chi co thé xac dinh trudc mot s6 cAu hinh cho
may cha 40. Do cdu hinh may chu do phu thudc
vao may chu vat 1y, nén cu hinh may chu o chi
mang tinh twong doi.

Gia thiét ring cac may chu vat 1y danh riéng
cho hé théng bang ky hoc phan tryc tuyén cua
Truong Dai hoc Can Tho duoc sir dung dé cung
cap cac may chu do. Khi do ta co thé dé nghi cung
cAp ba muc ciu hinh: (1) CAu hinh Manh: may chu
vat Iy ¢6 thé sinh t6i da 4 may chu 4o, (2) Ciu hinh
Trung: ¢6 thé sinh tdi da 7 may chu 4o va (3) Céu
hinh Yéu: c6 thé sinh téi da 14 may chu ao.

a. Cau hinh Manh

Trong mo6 hinh mang cac hang cho cua hé
thong Pang ky hoc phan cac may chu Pang nhap
va CSDL duoc st dung chung cho mét hodc nhiéu
méay chu Pang ky hoc phan. Vi vay, ching ta co
thé sir dung cau hinh Manh cho May chu Ping
nhap va may chu CSDL.

Muc ti€u cua bai bao la khao sat kha nang quy
hoach tai nguyén cho may chii Pang ky hoc phan
nén cac thong sé cho may chii Pang nhap s& khong
ban t6i va chi xét mot may chi 4o v6i cau hinh
Manh cho méy chi Bang nhap.

Do céu hinh Manh ¢6 s6 t6i da duoc sinh ra 12 4
tr may chu vt 1y, nén néu st dung cAu hinh Manh
cho may chu a0 CSDL thi s6 truy cap CSDL dan
dén “sy cham chap” cua hé thong s& 1a N'cspr =
500/4 = 125. Truong hop st dung cdu hinh Manh
cho may chua 4o xur 1y Pang ky hoc phan, sb truy
cap dan dén “sy cham chap” s& 1a N'y = 400/4 =
100.

b.  Cdu hinh Trung

Céu hinh nay chi sir dung cho may chii ao xtr Iy
Ding ky hoc phan khi c6 mat do truy cip cua sinh
vién khong 16n.

Néu may chu vat ly sinh ti da 1a 7 may chu 4o
thi s6 lwong truy cap dan dén “sy cham chap” s&
khoang N"r = 55 (= 400/7).
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c.  Cdu hinh )féu )
Tuong tu nhu cau hinh Trung, ’néu may chu vat
Iy sinh t0i da la 14 may ao thi so0 lugng truy cap
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dan dén “sy cham chap” khoang N’y
400/14).

25 (=

Trung tam 1.1

May chd dang nhap

Trung tam 0

>

Ny

Trung tam 1.7

Trung tam 3

Trung tam 2.n

\ 4

133
hz

Hinh 2: M6 hinh Mang cac hang cho cua H¢ théng ding ky hoc phan truc tuyén
trén nén Tinh toan dam

4.1.2 MG hinh trén nén Tinh todn dam mdy

Tuong tu nhu phén tich cac trung tim va luong
dbi véi hé thong vat 1y, ching ta xay dung dugc
md hinh mang cac hang chd cho hé théng Pang ky
hoc phén truc tuyén trén nén Tinh toan ddm may
nhu trong Hinh 2.

Céc trung tam 1.1 va 2.1 la may chu ao xu ly
hoc phén tha nhat khi mat do truy céap thép. Khi
mat do truy cip ting 1én thi s6 luong may chu ao
xir Iy Pang ky hoc phan ciing ting 1én cho phi hop
dé tranh tic nghén. Nhu vdy néu may chu 4o ting
dén s6 n thi ta c6 cac trung tim tuong tmg 1a trung
tdm 1.n va 2.n.

Céc trung tdm 0 (Pang nhap) va 3 (CSDL)
s€ tuy tinh huong ma ta su dung may chu vat ly
hay 4o.

4.2 Khio sat ngudng tic nghén cho mé
hinh trén nén Tinh toan dam may

Do ban chit clia xac suét p, xuat hién yéu cau
xu ly Pang ky hoc phﬁn ctia mot sinh vién, 1a 6n
dinh va chi phu thudc vao moi truong dao tao tai
Truong Pai hoc Can Tho, nén tiy hé sb kinh
nghiém k ma ta c6 cac gia tri p tuong tng da duogc
tinh va co thé udc luong trong khoang [0.0027,
0.004].

T Hinh 2 ta thdy toan bo ludng luu thong trén
h¢ thong tap trung vao trung tdm 0 va trung tam 3.
Do trung tdm 3 1a CSDL nén kha nang tac nghén
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16n nhit nim & ddy. Viéc quy hoach cac may chi
Ding ky hoc phin & cac trung tim 1.1, 2.1 dén 1.n
va 2.n s& phy thugc vao trang thai tic nghén hay
khong & trung tim 3. Vi viy, ta bit ddu tir viéc
xét cac ngudng tic nghén tai trung tim 3 sau do s&
suy ra s6 lwong n cac may chu Pang ky hoc phan
hop ly.
4.2.1 Nguong tic nghén doi voi trung tim 3

a. Truong hop may chu CSDL la may do voi

cdu hinh Manh: N = N'csp, = 125

T phuong trinh (3) vdi k = 0.7, ta tinh duoc
Min(S*cspL) = 1.4 (s). Con véi k = 0.8 ta tinh duoc:
Max(S"cspr) = 2.351 (s).

Str dung cong thire ¢ cspL = AS cspr va chi s6
tac nghén ¢’cspL= 0.7, ta tinh duoc ngudng du bao
mat d6 truy cap dan dén tac nghén tai CSDL:

Min(A) = 0.7/Max(S"cspr) = 0.298 (sv/s) va

Max(2) = 0.8/Min(S*cspr) = 0.571 (sv/s).

b.  Truong hop mdy chu CSDL la mdy chu

vdt ly voi N = 500
M0t cach tuong tu nhu trén ta lai tinh duoc:
Min(S*cspL) = 0.4 va Max(S"csp) = 0.514.
Min(A) = 0.7/Max(S cspr) = 1.361 va
Max(1) = 0.8/Min(S cspr) = 2.
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4.2.2 Nguéng tic nghén doi véi cac trung
tam 2.i
a. Truong hop trung tdm 3 va cdc trung tam
2.i déu la may chu do voi cau hinh Manh

Ngudng du béo tic nghén lac nay 1a Min(L)=
0.298 va Max(A) = 0.571, trong khi may chu ao
cua trung tAm 2.i ¢6 cau hinh Manh véi Ny, = 100.

Tt phuong trinh (2): NipS = k v6i k =0.7, suy
ra: Min(S") = 0.7/(100%0.004) = 1.75, con véi k =
0.8, ta lai tinh duoc Max(S™) = 0.8/(100*0.0027) =
2.963.

Néu n 14 s6 luong may chii 4o tai cac trung tAm
2.1, chi s0 ung dung tai mot trung tam sé la:

¢"1= (AM/n)S*. T diy suy ra cic ngudng cho
trung tam 2.1.

Khi A dat ngudng du béo tic nghén Min(X) va
¢"1 = 0.8 thi Min(n) = [Min(A)Max(S")/0.8] =1

Khi A dat ngudng tic nghén Max(L) va ¢" =
0.7 thi Max(n) = [Max(\)Max(S)/0.7] =2.

Vay néu st dung ‘may chi CSDL 1a may do voi
céu hinh Manh thi sé luong n may chu 4o véi cau
hinh Manh cho xir Iy Pang ky hoc phan dao dong
trong khoang tir 1 dén 2 va chi dap ung mat do
truy cap toi da Max(L) = 0.571.

b.  Truong hop trung tam 3 la mdy do c6 cdu
hinh Manh con cdc trung tam 2.i déu la
mdy chii o véi cau hinh Trung

Tuong tu nhu trén tor phuong trinh (2) voi
N*r = 55, ta tinh duge Max(S*) = 0.8/(55%0.0027) =
5.387 va Min(S") = 3.182.

Khi A dat ngudng du béo tic nghén Min(L) va
¢"1 = 0.8 thi Min(n) = [Min(A)Max(S")/0.8] =

Khi A dat ngudng tic nghén Max(L) va ¢* =
0.7 thi Max(n) = [Max(\)Max(S*)/0.7] = 4.

Vay néu sir dung ‘mday chu CSDL la mdy ao vdi
céu hinh Manh thi s lugng n may chi 4o véi cdu
hinh Trung cho xtr Iy Pang ky hoc phan dao dong
trong khoang tir 1 dén 4 va chi dap mg mat do
truy cap t6i da Max(A) = 0.571.

c.  Truong hop trung tam 3 la may do cé cau
hinh Manh con cdc trung tam 2.i déu la
mdy chii do véi cau hinh Yéu

Tuong tu cac két qua lan lugt 1a: Max(S) =
0.8/55*0.0027= 11.755 va Min(S") = 7. Suy ra
s lugng may chu 4o twong ung: Min(n) = 3,
Max(n) =9.
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Vay néu sir dung may chit CSDL 1a may o voi
céu hinh Manh thi s lugng n may chi 4o véi cdu
hinh Yéu cho xir Iy Pang ky hoc phan dao dong
trong khoang tir 1 dén 3 hodc 9 va chi dap tmg mat
d6 truy cap téi da Max(L) = 0.571.

a) Truong hop trung tam 3 la mdy chu
vat ly va cdac trung tam 2.i déu la may chi
do voi cau hinh Manh.

Ta ciing van c6 cac phép tinh twong ty va nhan
duogc: Min(n) = 3, Max(n) = 8.

Vay néu sir dung may chiit CSDL 14 may vat ly
thi s6 lugng n may chii 40 voi cau hinh Manh cho
xu Iy Bang ky hoc phan dao dong trong khoang tir
1 dén 3 hoic 8 va co thé dap tmg mat do truy cap
t6i da Max(A) = 2.

4.3 Quy hoach hé théng trén nén Tinh toin
dam may

Két qua xir 1y s6 liéu sinh vién Pang ky hoc
phan nam 2012 tai Truong Pai hoc Can Tho cho
thiy mat do sinh vién truy cap ding ky hoc phan
cao nhét 13 0.5 sv/s. Sau d6 phan 16n cac khoang
thoi gian khac mat do truy cap nhé hon 0.2.

Ta chia thoi gian hoat dong ciia hé thong Ping
ky hoc phan thanh ba giai doan: (1) Giai doan Cao
diém c6 mat do sinh vién truy cép tir dén 0.5 sv/s,
(2) Giai doan Trung diém c6 mat do sinh vién truy
cap dén 0.2 sv/s va (3) Giai doan Binh thudng c6
mat do sinh vién truy cap dén 0.1 svi/s.

Dua vao két qua tinh toan & muc 4.2 va mat do
truy cép thuc té cua sinh vién hién nay sau khi co
ké hoach DPing ky hoc phan theo khoa chuyén
nganh, toan bo hé théng Pang ky hoc phan truc
tuyén co thé dwa 1én dam may voi cau hinh tuy
thudc vao giai doan.

— Giai doan Cao diém: so dung cau hinh
Manh cho tat cac cac may chu.

— Giai doan Trung diém: sir dung ciu hinh
Manh cho Mdy chu Bang nhép va CSDL, con cau
hinh Trung danh cho may chi Pang ky hoc phan.

— Giai doan Thép diém: st dung cAu hir}h
Manh cl}o May chu Dang nhdp va CSDL, ch cau
hinh Thap danh cho may cht Pang ky hoc phan.

5 KET LUAN

Viéc nghién ciru md hinh mang céc hang cho
cho mot hé thong Umg dung truc tuyén cho phép
danh gia duoc ban chat cia hién tugng tac nghén
va do d6 ¢6 thé dua ra nhiéu mé hinh hidu qué theo
hai xu huéng:
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(1) Dy béo tic nghén theo mat do truy cap dé
tiép can cac giai phap chdng tic nghén kip thoi.
Pac biét hiéu qua khi dua ra cac mo6 hinh loc bdt
nhitng khach hang "khéng mong mudn" bi nghi
ngd tham gia tan cong DDoS.

(2) Xay dyng mo6 hinh Tinh toan ddm may cho
cung mdt hé théng nhung déc biét hi¢u qua cho tiét
kiém tai nguyén.

Két qua ctia bai bao di theo xu hudng thir hai va
{mg dung d& xu4t mé hinh Tinh to4n d4dm may cho
hé théng Pang ky hoc phan truc tuyén cua Truong
Pai hoc Can Tho hién nay.

Xu hudng thir hai con ¢ thé ung dung khao
sat nhimg hé théng truc tuyén dé xiy dung mé
hinh Tinh toan ddm may thay thé an toan hon va
tiét kiém hon duwa trén nén cong nghé phan cimg
phu hop.

LOI CAM TA

Nhom tac gid chén thanh cam on anh Lé Hitu
Binh, Quan trj vién Hé théng Dang ky hoc phan
Truong Pai hoc Can Tho, di tin tinh cung cip
thong tin cho bai bao nay.
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