TAP CHf KHOA HQOC DAI HOC VAN LANG Buii Minh Phung va tgk

MOT CACH TIEP CAN VIEC CAP PHAT
TAI NGUYEN MAY CHU AO THEO THOI KHOA BIEU
TAI TRUONG PAI HQC

AN APPROACH TO ALLOCATING VIRTUAL SERVER RESOURCES BASED ON A
TIMETABLE FOR UNIVERSITIES

BUI MINH PHUNG® va BUI XUAN AN

TOM TAT: Tai cdc truong dai hoc ngay nay, nhu cdu sir dung tai nguyén tinh todn dé hd
tro cho viéc day, hoc va nghién ciu dang dan tré nén phé bién. Tuy nhién, qud trinh cdp
phat tai nguyén cho mdy chii do dang phdi lam thii cong va viéc cdp phat tai nguyén CPU,
RAM, NETWORK cho tirng mdy chii do chwa dwoc toi wu vé s6 heong mdy chii vt Iy t6i
thiéu can ding. Ciing dd c¢6 mot s6 thudt toan nham t6i wu viéc cdp phdt tai nguyén nhuw
Vector Bin Packing, FFD, Heuristic nhing chwa ddp ing dwoc viéc cdp phat tai nguyén
cho mét s6 t6 chirc nhuw truong dai hoc, can cd'p phat - thu hoi mdy chu do linh dong va
lién tuc dua theo mét thoi khéa biéu. Bai viét dé xudt mét thudt todn két hop voi thudt toan
Heuristic Norm-based Greedy (L2) dé cap phdt tai nguyén cho mdy chii do mét cach tir
dong dwa trén mot thoi khoa biéu dwgc dwa vao theo ting thoi diém.

Tir khéa: may chii do, toi wu cdp phdt tai nguyén, cap phdt tai nguyén theo lich biéu.

ABSTRACTS: Today in universities, the need to use computational resources to support
teaching, learning and studying is gradually becoming widespread. However, the process
of allocating virtual machine resources has to be done manually, and allocating CPU,
RAM, NETWORK resources for each virtual server has not been optimized for the
minimum number of physical servers required. There are several algorithms for for
optimizing the allocation of resources such as Vector Bin Packing, FFD, Heuristic, but
they do not meet the requirement of universities that the virtual server resource allocation
is flexible based on a timetable. The article proposes an algorithm that combines the
Heuristic Norm-based Greedy (L2) algorithm to automatically allocate resources to a
virtual server based on a timetable that is inserted from time to time.

Key words: virtual Server, optimization of resource allocation, resource allocation based
on timetable.
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1. PAT VAN DE

bién todn ddm may 1a mot xu hudng
phat trién ciia Cong nghé Thong tin ngiy
nay boi nhitng loi ich cho cac t6 chirc rat
16n nhu: giam chi phi dau tu hé théng, chi
phi quan tri; tai nguyén cap phat linh dong,
co gian theo nhu cAu, tn dung dugc tdi da
tai nguyén da dau tu; kha ning cap/phat thu
hoi tai nguyén nhanh chéng theo thoi diém,
tuy muyc dich st dung [1]. Mt trong nhitng
hoat dong quan trong nhat cua dién toan
dam may 1a tao, quan 1y, thu hdi cac may
chu ao.

Véi cac co quan c6 sd lugng nguoi sir
dung tai nguyén lén nhu cac truong dai
hoc, viéc cdp phat tai nguyén may chu ao
cho sinh vién thuc hanh, lam d6 4an kha
phuc tap va kho khén cho ngudi quan tri h¢
théng. Voi xu hudng tng dung cong nghé
thong tin trong giang day, sé luong may
chu 4o ting, yéu cau ngudi quan tri hé
thong phai co giai phap dé quan 1y hiéu
qua, dé c6 thé tong hop cac thong tin quan
tri trong thoi gian ngin, giai phap 1a cap
phap may chu 4o. Vi viy, dé tan dung va
tiét kiém tai nguyén ciing nhu quan 1y hé
théng mot cach hiéu qua, viéc cap phat -
thu hoi may chu ao can dugc trién khai dua
trén thoi khod biéu.

C6 nhitng phan mém ngudén mé cho
phép tao hé théng dam may dung riéng cho
td chtrc hodc dung dé tao dich vu cung cép
dich vu dam may cho khach hang. Mac du
nhitng phin mém nay kha linh dong, dugc
cong dong ngudén mo dong hd trg, nhung
ching van c6 nhitng nhuoc diém riéng [2],
viéc tao va cAp phat tai nguyén cho may
cht 40 van 14 ¢6 dinh va thao tac thil cong.
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Téi wu trong qua trinh cip phat may
cha 4o 1a véi sé lwong may vat 1y (n), ta
cip phat tai nguyén cho (m) may chu 4o
gdbm RAM, CPU, NETWORK sao cho sb
may vt 1y (n) 1a nho nhat.

Pé tdi uu qua trinh cip phat tai nguyén
cho may chu 4o, Rina Panigraphy va cac
cong sy da dua ra bai toan Vector Bin
Packing, trong do, tic gid so sanh thuat
toan First Fit Decreasing (FFD), Dot
Product va Norm-based Greedy (L2). Két
qua so sanh gitra 3 thudt toan, Norm-based
Greedy (L2) cho ra két qua tot nhat [3],
nghia 1a giai thuat Norm-based Greedy s&
cho ra céc thong sb tai nguyén cap phat tbi
wu nht.

Tuy nhién, cac thudt toan trén cling chi
tap trung vao viéc cip phat tai nguyén tdi
uu nhit, chua dé cap dén cach thic cap
phéat tai nguyén linh dong, phu hop véi
ting thoi diém. Cu thé 1a cap phat tai
nguyén linh dong theo thoi khoa biéu.

Mot sb thuat toan phan b tai nguyén
theo thoi khoa biéu nhu thuét toan First-Fit
[4] hay thuat toan Round-Robin [5] la céc
thuat toan thuong duogc sir dung dé cap phat
tai nguyén theo lich biéu. Pay 1a cac thuat
toan dang kinh dién, d& sir dung, d& hiéu
nhung c6 nhuoc diém 1a khong dugce ti wu
vé viéc cap phat tai nguyén.

Vi vay, lam sao dé c6 mot thuét toan
vira phan phdi tai nguyén cho may chi ao
theo lich biéu, vira t6i wu cic tai nguyén
phan phdi. Pay chinh 1a ndi dung ma bai
béo dé cap t6i, d6 1a xay dung mot thuét
toan c6 thé nhan biét dwoc cac lich biéu
dua vao va két hop voi mot sd thuat toan
t6i wu heuristic Norm-based Greedy (L2)
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dé c6 thé cdp phat tai nguyén cac may chi
do mot cach ty dong.
2. PE XUAT GIAI THUAT

Dit van dé 1a cac dir liéu dau vao gdbm:

Thoi khoa biéu sir dung cac may cha
40 gém cac thong tin: thoi gian bat dau,
thoi gian két thic, tai nguyén yéu cau cho
moi may chi 4o.

S6 may chu vat Iy va cdu hinh vé tai
nguyén cac may chu vat ly.

Két qua dau ra: sip xép cac may chu
40 vao cac mdy chu vat 1y sao cho sb may
chu vat 1y sir dung 1a it nhat.

Tuy nhién, trong khudn khé bai béo,
chung t6i thuc hién dya trén cac rang budc,
quy dinh nhu sau:

Xét may chu vat ly, may ao véi 3 loai tai
nguyén: sé6 CPU; dung luong RAM; bing
thong mang (NETWORK). Tai nguyén vé
dia cting (DISK) s€ duogc luu trir trén bd luu
trix tap trung nén sé khong xét ¢ day.

Cac may chu vat ly co tai nguyén
giong nhau.

Khéng c6 may 4o nao yéu cau tai
nguyén nhiéu hon tai nguyén may chii vat ly.

Pon vi tinh tai nguyén cua cac may cha
a0 la (%) — ty Ié gitra tai nguyén may chu ao
y8u cau vai tai nguyén caa may cha vat ly.

Thoi khoa biéu dwoc xay dung theo
dang bang véi dinh dang duoc quy udc
truéce (Hinh 1).

Hinh 1. Thoi khoa biéu sir dung may chu ao

T dé bai va rang budc trén, dua vao
thuat thuat toan Norm-based Greedy L2:

May vat 1y, may ao 1a mot hinh hop
chit nhat vo1 do 16n cua cac canh la do 16n
vé tai nguyén.

Gia tri Y;(I' —r(t);)? trong Norm-
based Greedy L2 tuong ting voi gia tri binh
phuong d6 16n duong chéo cua hinh hop
dai dién cho phan tai nguyén con lai (phan
tai nguyén chua duoc cip phat).

Viéc xép may 4o vao mdy vat 1y s& xét
duong chéo cia phan tai nguyén con lai
(Hinh 2,Hinh 3,Hinh 4): may vat ly duoc
chon 1a may c6 dudng chéo ciia phan tai
nguyén con lai 1a nho nhét sau khi xép may
ao vao (Hinh 4).

RAM (%)

NETWORK (%)

CPU (%)

Hinh 2. Budng chéo khdi con tréng cua méy cha
vat ly (dai)

RAM (%)

NETWORK (%)

CPU (%)

Hinh 3. Buong chéo khéi con trong ciia méay chi
vat ly (dai)
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Hinh 4. Budng chéo khdi con tréng cua méy cha
vat 1y (ngan)

Ching t6i dé xuat thuat toan Best Fit
by Diagonal (BFD) nhu sau:

Thuét toan. Xép may 40 vao may vat Iy véi BFD

1:  GETHOST(PMiis,, VM)
2: min_distance < 1000;
3: while PMzis: + @ do
4: RemainResource <« PM;. RemainResource —
VM Resource,
5- if RemainResource < 0 then
6: S]\'IP
7: end if
8: distance < get instance_diagnal line
(RemainResource);
9: if distance < min distance then
10: min_distance « distance
113 templD « i,
12: end if
13: end while
14: PMiempip. RemainResource «
PMiempip. RemainResource - VM Resource;
15: Return PMienpip.ID;
16: end
17: BEST FIT BY DIAGNAL(PM;is, FILE)
18: VMiiss — READTIMETABLE(FILE);
19: SORT VMS BY STARTTIME(VMyiis);
20:  while VML # @ do
21: if VM. StopTime < now then
22: while PMzi: = 0 do
23: if PM;.ID = VM, SelectedHost then
24: PM;. RemainResource «
PM;. RemainResource +
VM:. Resource;
25; end if
26: end while
27 else
28: VM, SelectedHost «
GETHOST(PMiis, VM),
29: end if
30: end while
31: End
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Ham GETHOST ding dé tim ra may
chu vat 1y vira nhat dé tao may chii 4o sau
khi duyét qua tit ca may chu vat Iy. Gom 2
tham s truyén vao la:

PMiist: danh sach cac may chu vét 1y.

VM: may cha 40 can tao.

Dong (4): thir xép may 40 vao may vt
ly (i) bang céch ldy phan tai nguyén con lai
cua may vat ly (i) trir di tai nguyén cua may
40 yéu cau.

Dong (5): néu may vat ly khong chira
vira may ao.

Dong (6): thi bé qua may vat 1y (i) dé
xét tiép may vat Iy (i) +1.

Dong (8): tim dwong chéo cua hinh
hop tao ra béi phan tai nguyén con lai.

Dong (9): néu duong chéo cua hinh
hop nho hon duong chéo nho nhat hién tai
thi thyc hién Iénh (10), (11).

Dong (10): gan duong chéo nho nhat
bang dudng chéo hinh hop hién tai.

Dong (11): gan sb thtr ty may chi vat
1y dang duyét vao bién tam. Bién tempID
gitr thir tu caa may chu vat ly.

Dong (13): sau khi két thiic qua trinh
lap, ta xac dinh dugc may chu vat ly (PM)
thir (i) s€ chua may chu ao (VM).

Dong (14): trir phan tai nguyén may chu
vat Iy (PM;) da bi may chu a0 (VM) chiém.

Ham BEST_FIT_BY_DIAGNAL nhin
tham sd truyén vao 1a danh sach may chu
vat 1y (PMjist) va file chira thong tin thoi
khoa biéu (FILE).

Dong (18): doc thong tin thoi khoa
biéu tir file vao bo nhé.

Dong (19): sap xép cac may chu 4o
(VM) theo thoi gian bét dau.

Dong (20): duyét qua danh sach cac
may cha a0 (VM) trong 1 budi.
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Dong (21): néu may cha 4o da dimng, ...

Dong (22): duyét danh sdch may chu
vat 1y (PM) dé tim may chu chira may cha
ao (VM) da dung.

Dong (24): cong lai tai nguyén cua
may cha ao (VM;) da dung vao may chua
vat ly (PM).

Dong (28): goi dén ham tim may
chu vat ly (PM) chia may cha ao (VM)
vira nht.

3. KET LUAN

Bai bao dimg lai & dé xuit mot giai
phap cho viéc cdp phat tai nguyén
cho mdy chu 4o bang mot thudt toan cip
phat tai nguyén theo thoi khéa biéu dua
trén thuat toan tdi wu Norm-based Greedy

TAI LIEU THAM KHAO

L2 wva ching t61i dat tén Ia
BEST_FIT_BY_DIAGNAL (BFD). Su két
hop nay sé& gitip cho viéc thyc hién cip phat
tai nguyén cho may chu a0 mét cach tbi uu
va ty dong hoan toan dya theo dir li€u dua
vao 1a thoi khoa biéu kém theo cac thong
sd tai nguyén 1a CPU, RAM, NETWORK
va cac thong sb tai nguyén hién co cua cic
may chu vat ly.

Trong trong tuong lai, ching t6i s€ dua
thuat toan vao chay thyc té trén hé thong
Truong Pai hoc Van Lang dé danh gia cu
thé hon céc thong sd, ciing nhu so sanh véi
2 thuat toan théng dung la First Fit va
Round-Robin dé kiém tra mic do tdi wu
ctia thuat toan do ching t6i dé xuat.
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