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Toém tat - Bai bao nay chiing tdi nghién ctu cac vén dé vé tbi wu
cac chire nang tién ich cla dién toan dam may, tuy thuéc vao
nguon tai nguyén gi¢i han tai tang tai nguyén laaS. Tbi wu cung
cap tai nguyén tai l6p ha tang la van dé co the dwoc chia ra thanh
ba bai toan: Thir nhat, d6 la bai toan cung cAp tai nguyén dién toan
dam may: Thi hai, la vn dé t6i wu vé thoi gian cho viéc phan bb
lai cac may chl do & tai cac trung tam di liéu khac nhau, va cubi
cung la st dung téi da dwoc chat lwong cung cap dich vu QoS.
Thuat toan dé xuét da phan tich dwoc cac van dé tong quat vé
cung cap tai nguyén cho may chd do tai I&p ha tAng. Céac thi
nghiém duwoc tién hanh dé kiém tra hiéu qua cla thuat toan voi
viéc thay ddi nhiéu théng sb tir méi trwong nghién ciru thuc
nghiém. C4c thi nghiém ciing so sanh hiéu suat ctia phwong phap
d& xuét v6i cac thuat toan lién quan khac.

Tir khéa - dién toan dam may; hé phan tan; tai nguyén; Iép ha tang
dich vuy; hé théng may chi ao.

1. Pit van dé

Vao nhitng ndm 50 cua thé ki XX nhiéu nha khoa hoc
d3 nd lyc dé tim ra cac giai phap cho van dé “cung cip tai
nguyén” va ciing tir do cac hé thong may tinh mainframe
bat dau chinh thirc dugce ding dé chia sé tai nguyén cho
nhidu ngudi sir dung. Phuong phap cap phat tai nguyén
dién toan 1a mot trong nhitng vin de thuc té kinh dién nhat
trong khoa hoc may tinh va d co rat nhiéu nghién ctru dé
dua ra giai phap t6i wu nhat. Trong cong trinh nghién ctru
ctia Vouk [5], tic gia da phén loai cac hé thong dién toan
dam may va phan tich vi¢c thuc hién quan ly tai nguyén
dién toan ddm may. Téac gia Srikantaiah va cong su cua
minh da nghién ctru vén dé 1ap ké hoach yéu ciu nhiéu tang
ung dung web trong cac hé thong khong ddng nhét 4o hoa
de giam th1eu tiéu thy nang luong trong khi dap tmg yéu
cau hiéu suit. Ho dé xudt mot heuristic cho van dé dong
g6i da chiéu nhu mot thuat toan giai quyét khdi lwong 16n
cong viée va sau d6 1a hop nhit khdi lugng cong viée do
lai [6]. Trong khi d6 nhom nghién ctru cua tac gia Garg da
dé xuat cac chinh sach 1ap ké hoach gan téi wu dé khai thac
su khong déng nhit cia nhiéu trung tam dit liéu cho mot
nha cung céap dién toan dam may [7]. Ho cling xem xét mot
s6 yéu to hiéu qua vé nang lugng (chang han nhu chi phi
nang lugng, ty 1& khi thai carbon, khdi lwong cong viéc va
su khai thac hiéu qua ning luong ciia CPU), ma su thay d6i
qua lai gitra cac trung tdm dir liéu khac nhau khéng phu
thudc vao vi tri ctia ho. Nhom cua tac gia Warneke cling dd
thao luén vé nhitng thach thirc va co hdi cho hiéu qua xir Iy
dit liéu song song trong cac moi truong dién toan dam may
va dua ra khung xtr 1y dir liéu dé khai thac dy phong tai
nguyén dong duoc cung cp boi laaS dam may [9]. Nhom
nghién ctru cua tac gia Wu va cong su ctia minh da dé xuét
mot thuat toan phan b0 tai nguyén cho cac nha cung cap
Saa$ -nhing ngurdi mudn giam thiéu chi phi co s& ha ting
[10]. Trong thuat toan dé xuit cua ho, nhd viée xem xét cac
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nha cung cép dich vu SaaS quan Iy su thay d6i ning dong
ctia khach hang, nhom tac gia da 1ap duge mot biéu dd cac
yéu cau cta khach hang vdi cac théng sd phu thude vao tuy
mirc do cua co sé ha ting va xir 1y sy khong dong nhit ciia
cac may do. Cac bai bao ma nhom nghién ctru chung t6i da
cong bd trude day tai cac hoi nghi va tap chi khoa hoc
[1,2,3], c6 nhitng van dé vé giai phap cung cp tai nguyén
hiéu qua dya trén co s¢ cua cdc thuat toan phat hién, ngan
chin va tranh duoc nhing bé tic tai nguyén trong cung cap
tai hé thong may chu 4o. Qua viéc tiép can nghién ctru,
phan tich so sanh va danh gia, ching t6i nhan thy rang cac
thudt toan phat hién bé tic dua trén nén tang ctia cac thuat
toan phat hién bé tic trong cung cp tai nguyén & trong hé
phan tan van con nguyén ven tinh thoi sy ctia n6. Va hudng
tiép can nghién ctu cai tién dua trén nén cac thuét toan cua
c4c tac gia nghién ctru trude ddy van mang lai mot sb két
qua déng tin cay. Trong bai bao ndy chung t6i dé xut thuat
toan cung cAp tai nguyén phan tan hiéu qua cho cic may
chu o tai 16p ha ting IaaS.

2. P& xuit thuat toan cung cp tai nguyén cho h¢ théng
ha tang may chi 4o

Hién nay, cung cap tai nguyén cho may chu ao VS dua
vao tai nguyén ciia may chu vat 1y tai thoi diém cu thé 1a
van dé con kha méi mé. Pé xac dinh duoc trung tam dir
liéu nao c6 kha nang phan ph01 tai nguyén cho may chu do
VS dya trén thong tin yéu cau cua mot hop ddng (lease),
thi thuat toan d& xuét s& tién hanh theo cac budc sau:

Thuit toan: Cung cip may cha 4o VS; bat ky tir hop
ddng (lease) trong mdi trudng cuc bo.

Input: Ky hi¢u P 1a tap hop cac tién trinh yéu cau tai
nguyén phan cling gdm: PP piitam)* piHbD) ¢4 16p ha
tang laaS.

Output: tai nguyén dugc cung cip mot cach hidu qua
rjcpu rjram erDD
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Bdng 1. Bang cdc ki hiéu su dung trong thudt todn

STT| Kihiéu Y nghia cac ki hi¢u
1 W@ |CPU yéu ciu dé tao mdy 4o VS; tir
' IaaS cung cép j
2 i (ram)’ RAM yéu céu’dé tao may ao VS;
' tr TaaS cung cap j
3 witooy  [HDD yéu cau dé tao may ao VS; tir
' laaS cung cap j
4 C]?P“ ,ijam , |Kha nang tbi da cua
CHoD C’PU,RAM,HDD lop TaaS cung
! cap j
5 e, Gia tri tai nguyén méi cia laaS
HOD cung cap j
i

Cac budc thuc hién thuat toan nhu sau:

Budée 1: Tinh toan hiéu qua cung cdp tai nguyén cho
may chil tiy theo nhu cau ctia khach hang.

X CPW*  xiram)* 5. i(HDD) = Max{Uas};

Budre 2: Tinh toan lai gia tri tai nguyén tai thoi diém t

If

cpu j(cpu) ram z Jj(ram) :
Cj ZZXi ’ C] 2> X 1Y ioD)
i i i

// Kiém tra kha ning tai nguyén tai c4c trung tam cung
cap tai nguyén co6 16n hon nhu cau cta khach hang tai thoi
A e cpu ram HDD 1A 2 = e A r
diém t. Vi C™,C™",C;™ la kha nang tai nguyén lon
nhat cia 16p ha tang.

Then

cpu™d cpu® j(cpu) cpuy | .
rf _max{e,rj +77(in -C™) b
1

// Kiém tra tai nguyén hiéu qua cung’cép cho phén cirng
CPU. Trong d6 &€, 1 1a nhiing hang so.

rjram(m) — max {glrjram(") i 77(2 Xij(ram) _ eram )} :
i
//Kiém tra tai nguyén hiéu qua cung cp cho phan cing RAM.

hdd ™D _ hdd @ j(hdd) hddy | .
r _max{g,rj +77(in —-CM* b
1

//Kiém tra tai nguyén hiéu qué cung cap cho phan cimg HDD.
_Buéce 3: Return gia tri tai nguyén cho thué méi tai thoi
diém t cho tat ca cac hgp dong.
r cpu (n+1) ram(") hdd (™D
j SRS

Else Return vé ciu 1énh lién k& cau 1énh goi;

Vidu 1: Khi ¢6 mot hop ddng thué tai nguyén dé tao
may ao véi yéu cau tai nguyén CPU; RAM va 6 cung HDD.

Trudng hop thir nhit kha ning cua toi da cia 16p Iaa$ la:

C{™ =4GHz ,C{™ = 2048MB, C;™° = 40GB

CPU yéu cau dé tao may 4o 1a x)™ =1GHz ; v&i ram

la x/"™™ =512MB va HDD la x/™ —10GB .Véi j=5
thi ta ¢ Y x® =5GHz;Y X" =2560MB;

> PP = 50GB . Tong cia 5 yéu cau tao may 4o 1én hon
kha ning cua tai nguyén 16p IaaS cung cap cho j=5 khi c6
hop dong khac thi thong bao Null.

_ Truong hop thir 2 tang 1én gdp doi kha nang ciia 16p ha
tang laaS.

C =8GHz,C[™ = 4096MB , C!"™ =80GB

Ciing nhu trong truong hop thir nhat CPU yéu cau dé
tao méay 40 1a X =1GHz ; véiram la x/™*™" =512MB
va HDD la x/"™ —10GB. Vé&i j=5 thi ta co
> x®) =BGHz ; Y X = 2560MB ;

Z x*(H°?) = 50GB . Téng cia 5 yéu cau tao may o khong

16n hon kha ning cua tai nguyén 16p IaaS cung cap cho j=5
thi trong trudng hop nay gia tri tai nguyén méi c6 thé cho
thué tai thoi diém t 1a gia s g, = C™ —> %/ va
n=1tuong tu cho &, &pp -

ram( n+1)

Thi gia i ™" =3GHz."

=1536MB

rioe™ = 30GB

J
3. M6 phéng va ban luan két qua nghién ciru

Trong béo céo ndy, chung toi tién hanh thir nghiém
thuat toan voi 3 kich ban. Cac kich ban dugc thir nghiém
trén may tinh Intel Core™i3-2350M CPU(2.3 GHz, va
4GB Ram). Chung t6i st dung phan mém mo phong
CloudSim (Cloud Simulation) Toolkit for Modeling and
Simulation, phién ban 3.0.3 nam 2009 ctia truong Pai hoc
Melbourne, Australia dé thir nghiém danh gia. Trong cac
kich ban ctia minh cac may a0 VM dugc tao voi cAu hinh
nhu sau: CPU = 1Ghz; HDD = 10GB; RAM = 512MB;

DataCenter = —
C. -
(— i, Group i

Groupn

Hinh 1. M6 hinh mang mé phong mdy chii o Virtual Server trong
Cloud Computing trong ca thur nghiém trong maéi truong phan tan
Trong kich ban thir nghiém dau tién, chung t6i yéu cau
tao 4 may ao trén mot trung tam dit liéu vdi két qua thu
duoc nhu hinh bén dudi:
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QUTEUT

SIT  Cloudlet ID  STATOS  Dsta center ID0 WM ID  Time  Stert Time  Finish Time
i 3 TAE Cive : 4 65 0.1 7K
1 : TAE Cive : 3 8133 01 .41
: 1 TAE Cive : : 115 0.1 151
3 i TAE Cive : 1 PEl 0.1 501

Trong kich ban nay may o c6 VM ID 4 ¢6 tong thoi
gian hoan thanh 1a 62.5s, trong khi may 4o c6 VM ID 1 c6
téng thoi gian hoan thanh 1a 250s.

Kich ban thir nghiém thi 2, chung toi yéu cau tao 6 may
4o trén hai trung tam dir lidu voi két qua thu dugc nhu hinh
bén dudi:

OUTEUT

SIT  Cloudlet ID  8TATUS  Data cemter I WY ID Time  Start Time  Finish Time
i 4 THiNH CONG 3 5 50 i 50.2

1 3 THiNH CONG : 4 £2.5 0.2 .7

: H THENH CONG : 3 83.33 i £3.53
3 5 THENH CONG 3 § 83.33 i £3.53
4 1 THENH CONG : : 135 0.2 135.2

5 0 THENH CONG : 1 500 0.2 500.2

Kich ban nay may 4o c6 VM ID 5 c6 tong thoi gian
hoan thanh 1a 50 s, trong khi may a0 c6 VM ID 1 ¢6 tong
thoi gian hoan thanh 1a 500s.

Trong kich ban thir nghiém thir 3, chung t6i yéu ciu tao
7 may 4o trén bdn trung tam dit lidu voi két qua thu duoc
nhu hinh bén dudi:

chu 4o ¢ xa phat sinh van dé luu trir mot “gidi han an toan”
nhat dinh. Dleu do lai ngén can vi€c phat hién giai quyét bé
tac trong mot s truong hop do thiéu sy chic chin cac may
chu 4o & xa trung tadm dir licu.

Két qua nghién ciru nay c6 thé hinh thanh phuong phap
cap nhat dir liéu trong hé théng thong tin dung chung théng
qua mang cuc b trong pham vi hep. Tir d6 ta c6 thé phat
trién va ap dung cho mang Internet trong méi truong may
chu a0 DPTBM.

Hién nay trén thé gigi tai cac trung tam dit liéu sir dung
k¥ thuat may chi 40 ngay mot gia tang ca trong nghién cau
va trién khai tng dung dich vu Dién toan Bam may. Vi vay
viéc nghién cau va phat trién cac giai thuat cung cap tai
nguyén trong nén tang 40 hoa la mot trong van dé ndi com
Ién trén hét. Trong nhitng nghién ciu tiép theo chang toi s&
di sdu nghién ctru ting dung va chiing minh tinh chinh xac
cua thuat toan nay. Ngoai ra, ching t6i dé xuat thém cac
bién phap phong tranh va ngin chin bé tic xay ra.

TAI LIEU THAM KHAO

[1] Lé Van Son, Nguyén Ha Huy Cudng, “Giai phéap ki thuat cung chp
tai nguyén thong tin dung chung trong dién todn dim may”, Ky yéu
hoi thao mot s6 vn d& chon loc ciia Cong nghé théng tin va truyén
théng, 2012, page 587 — 605.

[2] Nguyén Ha Huy Cuong, Lé Vin Son, Nguyén Thanh Thay, < Ung
dung thuat toan Kshemkalyani — Singhal phat hién bé tic trong cung
cép tai nguyén phén tan cho hé théng may chit 40”, Ky yéu hoi thao
Fair VI, 2013, page 602 — 608.

[3] Nguyen Ha Huy Cuong, “Nghién ctru gidi phap ky thudt ngan chan
bé téc trong cung cip tai nguyén phan tan cho hé théng méay chu do0”
Tap chi khoa hoc va Cong nghé, Volume 50, Number 3E, 2012, page

CUTRUT
5TT  Cloudlet ID  STRTUS Datz center I VM ID  Time Stert Time Finish Time
4 THANH CONE 3 5 50 0.3 50.3
1 3 THANH CONe z 4 2.5 0.3 7
: : THANH CONE : 3 83.33 0.3 £3.62
3 5 THANH CONe 3 & 83.33 0.3 £3.63
4 & THANH CONE 4 7 83.33 0.3 83.63
5 1 THANH CONe z H 125 0.3 125.3
& 0 THANH CONE : 1 500 0.3 500.3

[4]

[5]
[6]

1324 — 1331.

D. P. Mitchell and M. J. Merritt, “A distributed algorithm for
deadlock detection and resolution,” in Proc. ACM Symposium on
Principles of Distributed Computing, 1984, pp. 282-284.

E.Knapp. (1987), Deadlock Detection in Distributed Database
Systems, ACM Computing Surveys, Vol.19, No. 4 pp.303-327.

M,Singhal.(1989), Deadlock detection in distributed systems. IEEE

Trong kich ban thir 3 niy may 4o c6 VM ID 5 c6 tong
thoi gian hoan thanh thap nhat 1a 50s, trong khi méay 4o c6
VM ID 1 ¢6 tong thoi gian hoan thanh cao nhét 1a 500s.
Qua céc kich ban thir nghiém ta thiy ring trung tam dit liéu
2 1a trung tam tao dugc 4 may 4o. Trong ca thir nghiém 2,
sau khi 4 may a0 dugc tao ra ¢ trung tam thtr 2, tiép t6i
trung tam thi 3 tao ra dugc 2 may ao. Trong ca thir nghiém
thir 3, trung tam 2 ciing tao duoc 4, sau d6 trung tam 3 tao
duoc 2, trung tam 4 tao duoc 1. Véi kha nang c6 han cua
méy laptop chiing t6i thir nghiém thi c6 thé tao tdi da dugc
8 may 4o vodi 4 trung tam dir ligu.

4. Két lujn

Qua két qua md phong va phan tich danh gia uu, khuyét
diém cua thuat toan dé xuét nay chung ta nhan thiy rang
hién tai van dé - nghién ctru chinh sach cung cap tai nguyén
hiéu qua tai moi trung tam dir licu can 6 mot thong tin vé
tai nguyén san c6, dé cung cap cho mdi hop dong thué tai
nguyén tao VS. Dong thoi dé cac nha méi gisi s& lya chon
dugc cac trung tam dit liéu phu hop voi yéu cau tai nguyén
tao ra may chu ao cho minh.

Thuét toan duoc néu & trén xuét phat tir co sé cung mot
nguyén li. B6 1a sy thiéu chic chin cua trang thai cac may

Computer, Vol.22, pp. 37-48.

[7] A.D.Kshemkalyani, and M.Singhal. (1999), A One-Phase
Algorithm to Detect Distributed Deadlocks in Replicated Databases,
IEEE Trans. Knowledge and Data Eng., vol. 11, No. 6, pp. 880-895.

[8] W. Voorsluys, S. Garg, and R. Buyya, “Provisioning spot market
cloud resources to create cost-effective virtual clusters,” in
Proceedings of the 11th International Conference on Algorithms and
Architectures for Parallel Processing (ICA3PP). Los Alamitos, CA,
USA: IEEE Comput. Soc., 2011.

[9]1 R. Buyya, R. Ranjan, and R. Calheiros, “Modeling and simulation of
scalable cloud computing environments and the cloudsim toolkit:
Challenges and opportunities,” inProceeding of the 7th International
Conference on High Performance Computing & Simulation (HPCS).
Los Alamitos, CA, USA: IEEE Comput. Soc., 2009, pp. 1-11.

[10] D. Feitelson, ‘“Parallel workloads archive,” http://www.cs.huji.ac.il/
labs/ parallel/workload.

[11] D. Tsafrir, Y. Etsion, and D. G. Feitelson, “Modeling User Runtime
Estimates,” in In Processing of the 11th Workshop on Job
Scheduling Strategies for Parallel Processing (JSSPP). Springer-
Verlag, 2005, pp.1-35.

[12] Binildas CA, Malhar Barai, Vincenzo Caselli, Service Oriented
Architecture with Java (Using SOA and Web Services to build
powefull Java applications), PACKT Publishing, 2008.

[13] lan Foster, Yong Zhao, loan Raicu, Shiyong Lu, Cloud Computing
and Grid Computing 360-Degree Compared, Grid Computing
Environments Workshop, 2008.

[14] Rajkumar Buyya, Chee Shin Yeo, and Srikumar Venugopal,



106

Nguyé&n Ha Huy Cudng, Lé Van Son

Market-Oriented Cloud Computing: Vision, Hype, and Reality for
Delivering IT Services as Computing Utilities, International
Conference on High Performance Computing, 2008.

[15] M. Andreolini, S. Casolari, M. Colajani, and M. Messori, “Dynamic
load management of virtual machines in a cloud architectures,” in
CLOUDCOMP, 2009.

[16] D. Prangchumpol, S. Sanguansintukul, and P. Tantasanaw,

“Analyzing User Behavior from Server Logs for Improved
Virtualization Management”,2009.

[17] M. Stillwell, D. Schanzenbach, F. Vivien, and H. Casanova,
“Resource allocation algorithms for virtualized service hosting
platforms,”, JPDC, vol. 70, no.9, pp. 962-974, 2010.

[18] A. Kshemkalyani, M. Singhak, “Deadlock Detection in Distributed
systems”, in Distributed Algorithms, 2010 — 2011.

(BBT nhdn bai: 24/03/2014, phan bién xong: 17/04/2014)



