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~ KHAO SAT VA PANH GIA ’
HE THONG PHUC VU PAM PONG TRUC TUYEN

LE QUYET THANG'

TOM TAT

Bai bao nay sir dung phirong phap Mo hinh hdéa mgt hé thdng phuc vu dam dong truc
tuyén duwci dang mang cac hang cho (Queueing Network) dé khdo sat cac tham sé dac
trung. Két qua c6 thé hé tror cac quyet dinh vé di bao so lwong khéch hang triec tuyén
hiréng téi cac giai phap phong ngera tac nghén. Phan iing dung trinh bay két qua khao sat
hé thong Béng ki hoc phan tryc tuyén cia Truong Pai hoc Can Tho.

Tir khoa: thoi gian phuc vy, thoi gian luu tra, chi s6 sir dung, chi s6 tic nghén, hé sb
kinh nghiém

ABSTRACT
Investigation and evaluation for an online crowd serving system

This paper uses the method of modeling online crowd serving system as an queuing
network to survey and evaluate some characterized parameters. The results can support
the decisions on forecasts of customers online in an optimal way toward solutions to
prevent congestion. The application of method presents some results of the survey on
online course registration system at Can Tho University.

Keywords: service time, residence time, utilisation, congestion, expert coefficient.

1. Giéithi¢u

Ngay nay viéc ang dung mot dich vu truc tuyén trén Internet da tré nén thdng
dung va gan nhu khong thé thiéu doi vai cac dich vu ¢ uy tin. Mac du vay cac dich vu
truc tuyén nay ludn phai doi mat vai hai thach thire co ban:

- Nhu cau tham gia truc tuyén tiang nhanh tao ra dam déng khach hang c6 thé lam
tac nghén dich vu;

- Canh tranh khong lanh manh dan dén viéc sir dung tin tic tin cong duéi dang
dam dong “a0” lam mat uy tin d6i phuong.

Pé vuot qua cac thach thirc nay nguoi ta tap trung nghién ciu céc cdng nghé maéi
veé thiét ke va xur i cac hé thong xur li song song va dac biét thuong chi y nang cap cac
thiét bi phan cung c6 cau hinh cao hon nhiéu lan. Viéc lugng hda bai toan dé danh gia
va toi ru héa nhitng hé thong nhu vay van chua duoc quan tdm nén co rat it két qua
lién quan dén van de nay.

" TS, Trwong Dai hoc Can Tho
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Denning [4] d4 dé cap dén phuong phéap nay nhung & giai doan d6 nguoi ta quan
tam chii yéu dén t6i uu hoa ning lyc tinh toan cua mot hé thdng may tinh. Sau d6 mot
loat céc cong trinh dugc cdng bd lién quan dén cac bai toan t6i wu hoa mang vién thong.

Vian d& di voi bai toan xu Ii dam dong duoc dat ra 12 hé thdng véi mot thiét ké
cho truéc c6 kha nang xir Ii tdi da bao nhiéu khach hang? Khi ¢dam dong xay ra lam sao
xac dinh dugc thanh phan nao trong hé théng gay ra tic nghén? Lam sao du bao dugc
kha nang tic nghén hé théng khi bit dau c6 dam dong truy cap va khdng ngimg ting
Ién? Phuong phap md hinh hda hé théng nhu vay dudi dang mang céc hang cho va
khao sét cac tham sb dic trung caa md hinh cho phép tra loi mot phan cac yéu cau trén.

S. Athuraliya [2] da dé xuat mé hinh Quan tri hang chd cha dong (AQM, Active
Queue Management) dé tinh cac do dai hang cho twong wng véi hién tugng tic nghén.
Trén co s& ndy nhiéu giai phap khac nhau dwoc xay dyng nhiam chu dong cit bo cac
goi tin khi d6 dai hang cho d4 dat téi mot do dai quy dinh, chang han nhu RED
(Random Early Detection) cua S. Floyd [5], DRED (Dynamic Random Early Drop) cua
nhom J. Aweya [3], Discret Time DRED cua AJ Hussein [6]. Co so tinh toan cua cac
giai phap dua trén AQM la sir dung bo dém céc g6i tin truy cap tai router dé quan tri
céc hang cho. Nhu vay, muén tng dung AQM moét cach twong tu cho cac hé thong truc
tuyén trén Internet can phai cai dat bo dém céc goi tin.

Van dé hién nay 1a rat nhiéu hé thong xu Ii truc tuyén khdng ¢ céc bo dém thoi
gian thuc cac truy cap hé théng nén khong thé sir dung cac md hinh AQM. Bai béo nay
van tiép can md hinh mang céc hang cho dé xay dung mét giai phap don gian nham du
bao hién twong tic nghén ddi véi cac hé théng phuc vu dam dong. Két qua du béo c6
thé hd tro tot cho cac giai phap phong ngtra tic nghén.

Xuét phat tir mot dac diém rat dang luu y 14 cac tham sé 6n dinh cua hé thdng
nhu: x4c sudt phét sinh mot khach hang va thoi gian xir If mot khach hang rat khé dugc
xac dinh trén céc hé thdng hién c6. Vi vay bai bao dé xuat mot khai niém duoc goi 12
Hé sb kinh nghiém. Hé sé nay lwong hda cac nhan xét theo kinh nghiém cua cac nha
Quan tri hé théng vé “tinh cham chap” cia no khi c6 dong khach hang phat sinh. Tir
cach lwong hoa Hé sé kinh nghiém, bai bao dua ra phuong phap khao sat céc tham sb
dic trung cho chi sb tac nghén. Két qua khao sat co thé tinh dwgc cac ngudng kiém soat
s6 luong dam dong va thoi gian hoan tit mot yéu cau cua khach hang. Kha nang kiém
Soat nay c6 thé hd tro cac phuong phap ra quyét dinh vé phong ngira tic nghén ciing
nhu loc ra cac khach hang c6 thoi gian hoan tat xir Ii bat thuong.

Phuong phap dwoc tng dung vao khao sat Hé théng ding ki hoc phan truc tuyén
tai Truong Pai hoc Can Tho va dua ra mot 56 két luan ban dau.

2. MO0 hinh Mang céac hang cho
2.1. Cac khai ni¢gm co ban

Mang cac hang cho (Queueing Network) la mot phuong phap md hinh hda mét
hé thong noi mang céac hang cho [7]. Kién trdc tong quat cia mot mang cac hang cho
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gom cac thanh phan co ban: Trung tdm Phuc vu, Trung tam Tri hodn va Ludng khach
hang.

Trung tdm Phuc vu (Service Center) la mét dich vu trong hé théng xu li mot yéu
cau cu thé cua khach hang va tao ra mot hang cho. M6 hinh xép hang véi ki phép
Kendall: A/B/s/m/N/Z c6 thé ap dung dé tinh todn cac tham sé tai mdi trung tdm phuc
vu nhu vay. Mot trung tam Phuc vu dugc biéu dién béi khoi co ban trong hinh 1.

— O~

Hinh 1. Khéi co ban biéu dién mét trung tdm Phuc vu
Trung tém‘Tri hoédn (Delay Center) Ia mot khu vuc danh riéng cho khach hang da
dang nhap va can suy nghi trudc khi quyét dinh tham gia mét dich vu ctaa hé thong.
Khéi co ban biéu dién mot trung tdm Tri hodn dugc trinh bay trong hinh 2.

Hinh 2. Khéi co ban cia mét trung tam Tri hodn chiza N khach hang

Ludng khach hang la ludng ndi mang cac hang chd véi mot luu lugng nao do.
Céc trung tdm Phuc vu hoac Tri hodn dugc két noi vai nhau boi cac luong khach hang
tao thanh Mang céc hang cho.

Ludng khach hang thuong dwoc phan loai theo Luu lugng Giao dich (Transaction
Workload) hoic theo Luu luong L& (Batch Workload). Néu ludng khach hang 14 luu
lwong giao dich thi Trung tdm Phuc vu s& phuc vu timg khach hang mét. Con néu
luong khach hang 1a luu lugng 16 thi Trung tdm Phuc vu sé€ phuc vu tieng 16 khach hang
mot.

Céac mang hang cho co ban gém: mang Péng (Close Queueing Network), mang
Mo (Open Queueing Network) va mang tong quat (General Queueing Network).

Mang DPong: khach hang di vao mang va dugc xép vao mét trung tam Tri hodn
sau d6 di t¢i mot hodc nhiéu trung tdm phuc vu roi lai quay vé Trung tdm Tri hodn noi
ma né xuat phat. Mang Bong dugc minh hoa trong hinh 3.
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Hinh 3. Mang déng biéu dién md hinh hda m¢ét may chu quan Ii N
khach hang truy cdp dong thoi Internet qua Modem

Mang M¢: khach hang di thang t6i mot hoac nhiéu trung tam phuc vy, sau dé
thoat khoi mang. Hinh 4 mé ta so d6 mé hinh héa mét hé thong may tinh c6 2 dia luu
trie dix liéu.
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Hinh 4. Mang mé doi véi mét may tinh ¢6 2 dia di liéu

Mang hang cho (tong quét): md hinh chung cé thé c6 mét trong cac dang: mang
bong, mang M va mang vira bong vira Mé
2.2. Khdo sat Ham chi sé tic nghén mang
2.2.1. Chi s6 tdc nghén

M6 hinh xép hang &p dung cho mdi trung tdm phuc vu trong trudng hop xir li
dam dong c6 thé xap xi bai mé hinh M/M/1. Gia thiét nay la hop i.

Thir nhét, nhitng khach hang c6 nhu cau khac dam dong s& c6 mat d thap hon rét
nhiéu, do do ti 18 chia sé thoi gian xu i cho nhém khéach hang nay s& khong déng ké.
Nhu vay cé thé sir dung moét 16p khach hang co cung nhu cau va tao ra dam déng can
duoc xu li. Khi d6 mo hinh xép hang tai mdi trung tdm phuc vu la M/M/s.

Thir hai, hau hét cac hé thdng ung dung truc tuyén déu don gian hoéa qué trinh
phan tai. C6 nghia 1a mdi hé thong xur Ii truc tuyén déu cai sin module phén tai cho s
may chu xt li song song khi c6 dam dong xay ra. Vi phuong phap phan tai nhu vay, s
may chu xir li song song sé tao ra s trung tdm phuc vu song song. Khi d6 mé hinh xép
hang tai méi trung tam phuc vu s& tré thanh M/M/1.

Xét cac tham s trén mang céc hang cho:

N — Tong sé khach hang dang nhap hé théng va duoc luu giit tai mot trung tam tri
hodn trugc khi tham gia mét dich vu nao d6 co trong hé thong.
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A — Luu luong giao dich trung binh cua ludng di téi mot trung tm phuc vu. Duéi
md hinh xép hang con duoc hiéu la mat d6 trung binh khach hang c¢6 nhu cau dugc
phuc vu .

p — X&c suat dé mot khach hang d& dang nhap di t6i mot trung tdm phuc vu. Xac
suat nay 6n dinh d6i véi bai toan xir Ii va khong phu thudc A. Quan hé dau tién duoc
xac dinh 1a: p = W/N.

S — Thai gian phuc vu (Service Time) trung binh mot yéu cau caa khach hang tai
mot trung tdm phuc vu. S cling 1&8 mot tham s6 6n dinh doi véi bai toan xu li va khong
phu thudc A.

R — Thoi gian lvu trii (Residence Time) trung binh caa moi khach hang tai mot
trung tdm phuc vu. Dudi md hinh xép hang thi R con duoc goi la thoi gian dap (ng
(Response Time) mot yéu cau cua Trung tam.

R* - Thoi gian trung binh hoan tét tat ca cac xu Ii tai tat ca cac trung tam phuc vu
cua mot khach hang va dugc tinh theo céng thirc: R* = ZRi , i chay trén tat ca cac

i

trung tdm phuc vu [7].

Q - B¢ dai hang (Queue Length) trung binh trong mét trung tdm phuc vy, hay
con la sb khach hang trung binh dang luu tra tai Trung tdm. Mt khéc, theo luat Little
[4], talai c6 quan hé: Q =AR.

¢ — Chi sb st dung (Utilisation) dich vu cua mét trung tdm phuc vy, hay con duoc
hiéu 1a mirc tai caa Trung tam.

Tir md hinh M/M/1 cua Ii thuyét xép hang [1], ta c6 cong thic tinh chi s6 st
dung: ¢ = AS = pNS.

Pé hé théng khdng bi tic nghén, vé mat Ii thuyét [1]: 0 < ¢ < 1. Nhung trong thuc
té, dau hiéu tic nghén xay ra khi ¢ > 0.7, do thoi gian Iuu tra R trong mot trung tam
phuc vu tang 1én rat nhanh huéng téi vo cling.

That vay, thoi gian luu tra tai mot trung tam phuc va véi md hinh M/M/1 ¢6 thé
dugc tinh theo chi s6 st dung [1] nhu sau:

Trude hét tir M/M/1 ta c6 cong thirc tinh Q = ¢/(1-¢). Do Q =AR va ¢ = AS, nén
R = S/(1-¢).

Nhu vay c6 thé xem cong thic tinh R 12 mot ham sb dang Hyperbol bién thién
theo ¢ va c6 van téc bién thién theo ¢ 1a dao ham bac 1 cia R, hay R’ = S/(1-9)>.

Néu khao st van toc tang R’ cua thoi gian luu tra theo ¢ c6 thé thdy cac dic
diém co ban:

- Khai dong ¢ = 0, thi van tc tang 13 S;
- Khi ¢ dat 0.5, thi van téc tang Ién: 4S;
- Cho ¢ tang Ién t&i 0.7 thi van tdc tang nhanh va vuot qua 10.5S;
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- Cho ¢ tang téi 0.8 van toc ting rat nhanh va vuot 25S;
- Cho ¢ vuot 0.9 van tdc tang hon 100S va hudng téi vo cing.

Két qua khao sat nhanh nay cho thay su cham chap cua hé théng s& xay ra khi co
mot trung tdm phuc vu trong hé thong cd ¢ > 0.7. Vi vay ¢ c6 thé dugc goi la chi so tac
nghén va “su cham chap” con co thé chap nhan dugc cua hé thong trugc khi bi tac
nghén hoan toan tuong ttng vaoi ¢ nam trong khoang [0.7, 0.8].

2.2. Cdc buwéc khdo sét chi sé tic nghén mang

Dé c6 thé khao sat dwgc mot hé théng xu I truc tuyén dudi md hinh mang cac
hang cho can thuc hién ting budc theo quy trinh sau:

1- Xay dyng mé hinh mang cac hang cho tir két qua phan tich chirc nang cua hé
thong xu li truc tuyen;

2- Tinh céc tham s 6n dinh khéng phu thudc luu lwong ludng, gdm: p va S;

3- Xay dung cac ham khao sat lién quan dén chi sé tic nghén mang;

4- Khao st cac ham lién quan dén chi s6 tic nghén mang.

Buéc 1: Xay dung mé hinh mang cac hang cho.

O budc dau tién nay ta can phai thuc hién mot sé phan tich dé c6 thé xay dung
dugc mod hinh mang céc hang cho:

- Phan tich xac dinh cac trung tdm tri hoén va trung tam phuc vu;
- Phan tich cac ludng két ndi cac trung tdm va luu luong cua cac ludng;
- Xay dung m6 hinh mang cac hang cho.

Buéc 2: Tinh cac tham sb 6n dinh khéng phu thudc vao luu lwong ludng.
Budc nay yéu cau phai thuc hién cac khao sat ban dau tir kinh nghiém chuyén gia hoac
Log File cac su kién. Két qua khao sat cho phép phén tich dé tinh dugc: p va S.

Bueéc 3: Xay dung ham lién quan dén chi s tic nghén.

Khao sét cac chi s6 tic nghén, tic 1a khao séat cac ham sb lién quan dén “sy cham
chap” cua h¢ thong khi xur Ii nhu cau cua mot dam dong.

Truée hét, quan hé giita N va ¢ duogc biéu dién boi cong thirc: ¢ = AS = pNS. Do
¢ thé hi¢n tinh cham chap cta mét trung tdm phuc vu trong khoang [0.7, 0.8] nén ta c6
thé xac dinh dugc vung bién thién tuong tng cua N qua khao sat quan hé ham:

N(p) = ¢/pS (1).

Két qua khao sat s& giup chiing ta xac dinh dwgc cac gia tri Nmin va Nmax tich
hop tir nhiéu trung tdm phuc vu.

Quan hé tiép theo 1a quan hé giita thoi gian luu tri R vi N.

Tir cac két quatinh Q va R [1], taco: Q = AR = 1L
-¢
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S
1— pSN
Do khoang bién dong cia N da dugc xac dinh tir khao st ham N(g), nén két qua
khao sat vung bién thién cua R theo N sé& cho thay mirc d6 “cham chap” caa mét trung
tam phuc vu.

Thay ¢ = AS = pNS, ta tinh dugc: R=R(N) =

Q).

Quan hé quan trong nhat 1a quan hé giita R* va N va dugc khao sat thdng qua
ham
R*(N) = Z R;(N), i chay trén tat ca cc trung tam phuc vu, (3).
i

Buéc 4: Khao sét cac ham lién quan dén chi s6 tic nghén va tong hop két qua.

Khao sat ham N(g) thiy dugc vang bién thién hop Ii cua N. Bac biét c6 thé tim
duoc cac gia tri Nmin va Nmax biéu dién su cham chap cua hé thong.

Khao sat R(N) va R*(N) s& chi ra su ting dot bién cua R va R* trong khoang
Nmin va Nmax. Két qua khao sat cling chi ra R va R* tang dén lon vo cung khi N vuot
qua Nmax va d6 ciing 1a minh chirng cho sy tac nghén hoan toan cua hé thong.

3. Khao sat hé théng Ping ki hoc phan truc tuyén tai Truong Pai hoc Can Tho
3.1. Xay dung md hinh mang cac hang che
3.1.1. M6 ta tinh huong

Trong chuong trinh dao tao theo tin chi tai Trudng Pai hoc Can Tho, sinh vién
phai dang ki mén hoc tryc tuyén trén mot hé thdng thong tin c6 ban quyén theo quy
trinh nhu sau:

- Tét ca sinh vién déu phai mo tai khoan ciia minh trong hé thong dé c6 thé dang ki
mon hoc truc tuyen.

- Khi dang ki mon hoc, mdi sinh vién déu phai ding nhap. Dé hé théng co thé chap
nhan so lugng N sinh vién dang ki mon hoc truc tuyén dong thoi du 16n, nguoi ta bo tri
hai may chu Bang ki hoc phan va mét may chu Phén tai. May chu Phéan tai c6 nhiém vy
can bang tai cho hai may chu Bang ki hoc phan, do d6 n6 sé€ kiém soat va diéu hudng
cac dang nhap sang may chu nao c6 so luong dang ki tryc tuyén it hon.

- Khi thyc hién ding ki hoc phan, mdi sinh vién phai suy nghi va dién vao mau
dang ki hoc phan (truc tuyén). Sau khi hoan tat mau, sinh vién giri két qua cho may chu
Ding ki hoc phan. May cha Dang ki hoc phan xur 1i mau va chuyén két qua xu Ii cho
may chu Co s¢ dir ligu (CSDL) dé luu lai cac dang ki mai caa sinh vién.

- Sau mdi lan ding ki thanh cong sinh vién c6 thé xem lai két qua va thoét khoi hé
thong.
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3.1.2. Phén tich cac trung tdm tri hodn va trung tam phuc vu

May chu dang nhap xur li cac dang nhap cua sinh vién sau d6 phén tai tao thanh
Trung tdm phuc dau tién & mic 0. Ta goi Trung tdm nay la Trung tdm 0 (Pang nhap va
Phan tai).

Sinh vién dang nhap thanh cong va dugc phén tai sang may chu Pang ki 1 hoac 2.
Trude khi dang ki sinh vién phai can thoi gian suy nghi va dién day du mau ding ki
hoc phan tryc tuyén. Nhu vay, May chu Bang ki hoc phan 1 hoac 2 phai tao ra vung
nhé riéng dé luu lai cac sinh vién dang nhap va can thoi gian suy nghi. Cac vung nhé
nay tao thanh cac trung tdm Tri hodn. T4t ca sinh vién dang nhép thanh cong déu dugc
Xép vao mot trong hai trung tam Tri hodn ¢ muc 1 dé chuan bi dang ki hoc phan. May
chu Pang ki 1 tao ra Trung tdm Tri hodn 1.1, con may chu Pang ki 2 tao ra Trung tam
Tri hoan 1.2.

Sau khi hoan thanh mau dang ki hoc phan, sinh vién yéu cau duoc dang ki chinh
thirc. May chii Pang ki hoc phan s& thyuc hién cong doan xir I mau dang ki va chuyén
cho may chu CSDL cap nhat: thém, stra hoac x6a cac dang ki hoc phén cua sinh vién.
Véi chiic nang nay, cac may chu Pang ki hoc phan s tao ra cic trung tam phuc vu &
muc 2. Ta goi Trung tdm Phuc vu twong ting vai May chu Pang ki 1 1a Trung tdm Phuc
vu 2.1 (Pang ki hoc phan 1), con Trung tam tuong trng véi May chu dang ki 2 1a Trung
tdm Phuc vu 2.2 (Bang ki hoc phan 2).

May chu CSDL cap nhat cac dir liéu dang ki boi sinh vién va tao ra Trung tam
Phuc vu & mic 3 va duoc goi la Trung tam Phuc vu 3 (CSDL).

3.1.3. Phan tich luéng

Ludng sinh vién ding nhap di vao Trung tim 0 1a ludng khai tao su hoat dong cua
hé thong va c6 luu lugng la .

Thoat khoi Trung t&m 0 voi ludng A khong doi, sinh vién dugc giri dén Trung tam
1.1 véi x&c suat la g, hoac dén Trung tdm 1.2 véi xac suat tuong ung la g,. Do cén
bang tai nén g, = g, = q =1/2.

Céac mau dang ki hoc phan hoan chinh s& duoc chuyén dén Trung tdm Pang ki
hoc phan twong tng (2.1 hoac 2.2). Tir Trung tdm 1.1, mdi sinh vién duoc chuyén dén
Trung tdm 2.1 véi xac xuat p,. Néu dién mau & Trung tdm 1.2 thi sinh vién duoc
chuyén dén Trung tam 2.2 vé&i Xac suat p,. Do sinh vién c6 kha nang dién mau nhu
nhau nén ho ¢6 cling x4c suat di téi trung tam Pang ki hoc phan, vay: p; = p, = p.

Thoét khoi Trung tam Dang ki hoc phan, mdi sinh vién s& c6 3 trang thai:

- Trang théi 1: Dang ki méi tao ludng di téi Trung tam CSDL;
- Trang thai 2: Két thlic cap nhat tao ludng quay vé Trung tdm Tri hodn;
- Trang thai 3: Hoan tit dang ki hoc phan tao ludng thoéat khoi hé thong.

Do céc sinh vién déu thyc hién quy trinh dang ki hoc phan tuong ty nhau nén mai
sinh vién du thoat khoi Trung tdm 2.1 hay 2.2 déu cd phéan phoi xac suat giong nhau
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theo 3 trang thai trén. Nhu vay mdi sinh vién khi thoat khoi trung tam 2.1 hoac 2.2 déu
c6 phan phdi x4c suét:
P(Trang thai 1) = hy, P(Trang thai 2) = h, va P(Trang thai 3) = h.

D& dang nhan thay, mdi sinh vién hoan thanh ding ki hoc phan méi s& phai cap
nhat CSDL, do d6: hy =p.

O muc 3, mdi sinh vién hoan thanh cap nhat dang ki hoc phan cia minh s& tao
ludng véi Iuu luwgng twong tng & dau vao dé quay vé muc 2.

3.1.4. M6 hinh mgng cac hang cho

Két qua phan tich trung tdm va ludng duoc tong hop thanh mé hinh mang céc
hang cho cua hé thong Dang ki hoc phan truc tuyén tai Treong Pai hoc Can Tho va
dugc minh hoa trong hinh 5.

Trung tam 1.1

‘ _W
5 q=1/2 Trung tam 3
Trung tam 0 ‘ Trung tdm 2.1 g
e =0 O
_» _’

v

g=1/2

v

hs

Hinh 5. M6 hinh mang cac hang cho cia Hé thong ding ki hoc phan truc tuyén
tai Truong Pai hoc Can Tho
3.2. Tinh cac tham sé én dinh khong phu thudc luu Iwong luong
3.2.1. Hé s kinh nghiém
Do chi khao sat chi s6 tai khi co dam dong ding ki hoc phan nén & day ta chi
quan tam dén cac tham so on dinh lién quan dén cac trung tam 2.1, 2.2 va 3.
Céc tham sb 6n dinh dugc quan tam gom:
- X&c suét p (x&c suat dé madi sinh vién hoan thanh dién mau dang ki hoc phan va di
vao Trung tdm Pang ki hoc phan);
- Thoi gian S xtr i mot mau dang ki tai Trung tam 2.1 hozc 2.2 va Thoi gian Scepy
cap nhat Pang ki hoc phan tai Trung tam 3.
Binh thuong néu khéng c6 dir lidu Log ghi lai cac bién cb phét sinh tai cac trung
tam nguoi ta phai khao sat kinh nghiém cua cac nha quan Ii h¢ thong va chap nhan sai
s6 nao d6. PSi vai hé théng dang ki hoc phan tai Truong Pai hoc Can Tho, ching toi
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khao sat kinh nghiém cua cac nha quan li hé théng va chi nhan dugc 3 dir liéu trung
binh sau:

- M&di may chu Pang ki hoc phan chay cham khi c¢6 khoang 400 sinh vién ding
nhap dong thoi;

- May chu CSDL chay cham khi ¢6 khoang 500 sinh vién dang nhap dong thoi;

- Thoi gian trung binh ma hé théng hoan tat xu If va cap nhat mot mau dang ki hoc
phan dao dong tir 2 - 4 gidy. Nhu vay thoi gian trung binh 1a khoang 4 gidy khi toan bo
hé théng dat ngudng dang nhap tdi da N = 500 sinh vién.

Pé tinh cac tham sé 6n dinh p, S va ScspL can xay dung hé ba phwong trinh cho
céc tham s6 nay. Mit khac nhu d& khao sat & phan trén: “sy cham chap” cua hé théng
tuong wng vai “su cham chap” tai mot trung tdm phuc vu nao do va ¢ do sé co chi so
st dung @ € [0.7, 0.8]. Nhung ta lai can mot hé sé twong (ng Vi sy cham chap ma
khéng phu thuéc vao mot trung tdm phuc vu nao. Ta dat:

k € [0.7,0.8]
1a mot hé s6 chi “su cham chap” cua mot hé thdng va duogc goi 1a hé sé kinh nghiém.
Nhu vay, néu xét “su cham chap” xay ra tai mot trung tim Pang ki hoc phan thi ¢ = k.
Tuong ty, néu xay ra tai Trung tim CSDL thi ¢cspL = k.

3.2.2. Xay dung Phuong trinh 1

Gia st s6 sinh vién ding nhap dong thoi tai mot may cha diang ki hoc phan dat
muc tdi da: Ny = 400 sinh vién. Khi d6 chi s6 tai twong tng véi thoi gian xu Ii ¢6 dau
hiéu cham chap tai may chu Pang ki nay la ¢ = k. Céng thac (1) &p dung cho Trung
tam 2.1 (hoic 2.2) dan dén chi sé tai: ¢ = pSN; va nhan dugc phuong trinh thi nhat:

400pS = k (4).
3.2.3. Xay dung Phuong trinh 2

~ Tuong tu ddi véi Trung tam 3, ta s& xét truong hop co N =500 dang ki hoc phan
can cap nhat va dugc phat sinh tir hai trung tam 2.1 va 2.2. Khi d6 ¢6 N;=250 sinh vién
dang nhap dong thoi tai mdi trung tdm 2.1 va 2.2. Mit khac luu lwong truy cap CSDL
Xuat phét tir hai trung tam 2.1 va 2.2 va dugc bao toan theo luat Ep ludng (Forced Flow
Law) trén mang cac hang chd [4], do d6 Iuu lwong ndy bang: Acsp. = PNy + pN; =
2pN1 = pN.

Tir cdng thuc (1), ta ¢6 tiép: @cspL = AesoLScsor = PNScspL Va suy ra phuong trinh
thu 2:

500pScspL = k 5).
3.2.4. Xay dung Phuong trinh 3

Pé tinh R*, ta str dung tong s6 sinh vién dang nhap 1a N = 500 két néi céc trung
tam 2.1, 2.1 va 3, khi d6 s& c6 s6 N, = 250 sinh vién dang nhap dong thoi luu tra tai
moi trung tAm Tri hodn 1.1 va 1.2.
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Bay gioi sir dung cong thic (3) cho Trung tdm 2.1 (hoic 2.2) khi N; = 250 dan dén:

__ S hay: R = _ S (6).
1- pSN, 1-250pS
Con ap dung cho Trung tam 3 véi N = 500, ta c6 tiép:
S S
R _ CcsDL hav: R _ CsDL 7.
et PScspL N Y- Fesot 1-500pScsp. “
Suy ra:
Ta nhan dugc phuong trinh thir 3:
B, Sedl_y4 (8).

3.2.3. Gidi hé phwong trinh
Téng hop cac két qua ta co hé ba phwong trinh (4), (5) va (8). Str dung phuong
phép thé dé giai hé phuong trinh nay.
k

Tu ph trinh (4) tatinh: p=—— 9).
irphuong trinh (4) tatinh: p = ©
Két hop (9), (5) va (8) nhan dugc phuong trinh tinh

5 105 L4 (10),

8-5k 5(1-k)
suy ra:
g - 2B-5K)A—k) (11).
28 — 25k

Sau khi tinh dugc S tur (11), ta s€ tinh p va Scsp tir cdc cong thic (9) va (10).
3.3. Xay duwng cdc ham lién quan d@én chi sé tic nghén bién thién theo N
Do vai tro cua N trong céc hé thie (1) va (2) xét tai Trung tdm 2.1 hoac 2.2 1a Ny, nén:

Ni(e) = ¢/pSva R(N;) = . Nhung téng s N = 2N, suy ra:

2S
2—pSN
Thay (9) vao céc hé thic trén, ta nhan duoc:

800
N@p) ==~

N(¢p) = 2¢/pS va R(N) =

(1%)
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800S

va R(N)=———— 2%
(N) 800 - kN 2%)
Ap dung tiép cac ham (1) va (2) cho Trung tam 3, ta c6 tiép:
0] . S
Nesor (@csoL) = % VaResp (N) = 1 pgsch;L N
Sau khi thay thé (9) va (10) vao céc hé thirc trén, ta c6 két qua:
500
Nesor (@csoL) = % (1*%)
. 400S
va R N)=—— 2*%*
csoL (N) =00—KN (2**)

Cudbi cung hé thirc (3) trong trudng hop nay c6 dang:

R*(N) = 2R(N) + Rcspi(N) (3%).
3.4. Khdo sét cdc ham lién quan dén chi sé tic nghén
3.4.1. Khao sat cac ham (1*) va (1**)

Muc tiéu caa bai toan khao sét ndy nham xac dinh khoang bién dong cua sé lwgng
sinh vién tham gia truc tuyén N tuong &tng véi chi s tic nghén ¢ € [0.7, 0.8].

Str dung céc ham N(o ) va Nespr (¢cspl) tir cac hé thire (1%) va (1*#*) dé vé hai d6
thi bién thién trén cung khoang (0, 1).

a. Truong hop k= 0.7

Trong db thi hinh 6, cac duong N va N_CSDL biéu dién twong tng cac ham N(o)
va Nespr(@cspl), €on cac diém Nmin_max biéu dién cac sé lwong sinh vién truc tuyén
turong tng voi khoang bién thién cua ¢ e [0.7, 0.8]. Cac gia tri Nmin_max c6 thé su
dung dé du bao nguy co tic nghén hé théng dudi gia thiét hé sé kinh nghiém k = 0.7.

Sé sinh vién tryc tuyén
1200

1000 //‘
800
/ N
600 L N_CSDL

// —sn Nmin_max
400 /‘/‘/ﬁ// 500 —
200

Chi s6 tic nghén

Hinh 6. Pé th; biéu dién sé sinh vién ding nhdp bién thién theo chi sé tac nghén
vdéi k=0.7
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Céc gia tri Nmin_max khong thé lay céc gia trj twong (mg trén duong N do cac s6
lwong nay l6n hon céc gia tri twong tmg trén dudng N_CSDL, do d6 chung c6 thé gay
tic nghén Trung thm CSDL dan dén tic ngh&n toan bo hé théng. Nhu vay cac gia tri
dang nhap toi da c6 thé dugc phép trong truong hop nay 1a N nam trong day gid tri tir
500 dén 571.

b. Trurong hop k= 0.75

S6 sinh vién trwc tuyén
1200

1000 - /
800
/ N
600 -—" = N_CSDL

/ _ e

533 Nmin_max
/‘/:/‘,/./././‘/./:/‘/40/
200

Chi sé tic nghén

Hinh 7. Do thj biéu dién sé sinh vién diang nhdp bién thién theo chi sé tic nghén véi
k=0.75

Két qua bién thién trén db thi cho thdy s N dang nhap tbi da c6 thé bién thién tur
467 dén 533.

C. Truong hop k =0.8

S sinh vién trwc tuyén
1000
900 -
800
700 /
600 e —a—N
500 - / g — = N_CSDL
400 = 2 Nmin_max
o= 438 =
300 /‘/A/’:/-/./.,
200 s
100 /
oteev%
R N S N R T R N
Chi sb tic nghén

Hinh 8. 6 th; biéu dién sé sinh vién ding nhdp bién thién theo chi sé tac nghén
voi k=0.8
Truong hop nay cho két qua N tdi da co thé cho phép truc tuyén bién thién trong
khoang tir 438 den 500.

Ba két qua trén cho thay c6 thé sir dung sb lwong dang ki truc tuyén téi da bién
thién tur 438 dén 571. Tuy toc do tang so lwgng khach hang tryc tuyén ma ching ta nén
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sir dung gia tri N ti da truc tuyén phd hop voi thoi gian chuan bi ddi phé véi truong
hop tac nghén. Chang han néu toc do khach hang tang so lwong nhicu nén sir dung gia
tri N = 438 t0i da cho phép truc tuyén, con néu toc do tang ¢ mirc trung binh nén lay N
=500 toi da cho phép truc tuyen.

3.4.1. Khao sat cac ham (2*), (2**) va (3*)

Muc tiéu cia bai toan khao sat cac ham R(N), Resp (N) va R*(N) nham chi ra xu
hudng tién toi vO cung cua cac thoi gian xu Ii tai tieng trung tdm phuc vy va thoi gian
hoan tat xur li cua toan bo hé thong twong ung véi s6 lugng N khach hang truc tuyen.
Tir day c6 thé thay rd hon viéc st dung céc gia tri N ti da cho truc tuyén tir két qua
khao sat (1*) va (1**) la hop Ii.

a. Truong hop k= 0.7

Trong d6 thi hinh 9, cac duong R, R_CSDL va R* biéu dién cac ham sé tuong
ung R(N) Resou(N) va R*(N). Céc gié tri danh dau trén duong R* twong tng vai cac
s6 s6 lugng N khach hang diang nhap truc tuyén chay tir 500 dén 571.

Két qua khao st thoi glan xur li trong truong hop k = 0.7 cho théy thoi gian R*
hoan tit mot diang ki hoc phan tuong tng véi cac sb luong dang nhap t01 da bién dong
tu 4 glay dén 5.13 glay Quan st cac gia tri nay cho thay chiing dang nam & cung uén
chuyén sang ting gip den vO cung cua duong Hyperbol Hinh anh twong ty cua
R_CSDL cho thdng tin vé ndt tic nghén caa hé théng nam ¢ Trung tm CSDL. Trong
truong hop nay viée xac dinh N téi da trong khoang 500-571 1a hop Ii.

Théi gian xai 1

‘9"94‘3(\ f@w'b"”\am"wl\e@ébé\a\

56 sinh viéen dang nhap

Hinh 9. Pé th; biéu dién Thei gian xi 1i bién thién theo sé sinh vién dang nhdp
voik=0.7
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b. Truong hop k = 0.75

Két qua duoc biéu dién trong hinh 10 cho thay thoi gian trung binh R* ma hé
thdng hoan tat xir If mot dang ki hoc phan nam trong khodng tir 3.58 gidy dén 4.52 giay
tung (ng voi s6 lwong N ding nhap tdi da cho phep trong khoang 467-533. Trén duong
R* khoang thoi gian nay ciing nam trén cung uén theo xu hudng tién dén v cing cua
duong Hyperbol.

Thaot gian xr li

——R
—=R_CSDL

.,a—r'“x- / ==

L L = N - B N B o ) NS R« « I Vu
"
I
i k4
7 ] Ml
Ea
7
7 ]
|-

s SIS o D
B oPnJ“'\ ¥ @“,,99,5@,;\ RN S A

86 sinh vién dang nhap

Hinh 10. Pé th; biéu dién Thoi gian xaz Ii bién thién theo sé sinh vién ding nhdp
véi k =0.75
c. Truong hop k =0.8

Truong hop nay cho két qua R* bién dong tir 3.14 gidy dén 4 gidy twong Gng Vi
so sinh vién N dang nhap toi da trong khoang [438, 500].

Thé1 gian x li
25

20

—s—R_CSDL

—— R

2 L TP T IR B, GQQ 2D A
AL P P S Sl R
S

6 sinh vien dang nhap

Hinh 11. Bé thj biéu dién Thoi gian xz Ii bién thién theo sé sinh vién ding nhdp
véik=0.8
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Két qua khao sat ca ba truong hop cho thiy sé luong N sinh vién cho phép ding
nhap téi da cang cao thi thoi gian R* hoan tit ¢ cac ngudng tic nghén ciing cao theo.
Ngudng thoi gian trude khi tic nghén cao nhét 1a Max(R*) = 5.13 gidy va thap nhat 1a
Min(R*) = 3.14 giay.

Két qua nay ciing co6 thé hd trg Nha Quan tri hé thdng quan tam xem xét sy khdng
binh thuong cua cac khach hang co thoi gian xir Ii vurgt quéa 5 gidy.

4.  Kétluan

Céc két qua khao sét cho thay sy hitu hiéu cia phuong phap khao sat cac tham sé
dac trung cho mot hé thong xur li truc tuyén. Bac biét, phuong phap nay da su dung
thdng tin kinh nghiém tir nguoi quan tri va lwong héa ching thanh hé sé kinh nghiém k
truot trong khoang [0.7, 0.8].

Quy trinh sir dung phuong phép can phai trai qua bon budc:

1. Xay dung chinh x4c md hinh mang cac hang cho tir két qua phan tich chuc
ning cua hé thdng xu Ii truc tuyén.

2. Tinh cac tham s 6n dinh khdng phu thudc luu lwong ludng, gom: p va S.

3. Xay dung cac ham khao sat lién quan dén chi s6 tic nghén mang.

4. Khao sét cac ham lién quan dén chi s6 tic nghén mang.

Céc budc nay da duoc xir Ii chi tiét tir cac giai phép Ii thuyét dén thuc nghiém
trén Hé thong Diang ki hoc phan truc tuyén cia Truong Pai hoc Can Tho.

Giai phap nay c6 thé ung dung dé khao sat tat ca cac hé thng truc tuyén hién nay.
Két qua khao séat cd thé hd tro tim ra cAc giai phap ngan chin ¢ hiéu qua cac tinh
hubng tic nghén, t6i uu héa cac thiét ké mang va dic biét co thé hd tro cac giai phép
phan tich va phong ngira cac cudc tin cong DDoS cua tin tic.
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