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Kiém soatdau vaodé lap lich cho cac yéu au
ngwoi dung trén tinh toan dam may dwra vao
rang buoc QoS

Admission Control to Schedule for User Requirements
Based on QoS Constraints in Cloud Computing

Nguyén Hoang Ha, Lé \an Son, Nguyén Mau Han

Abstract: The problem of admission control todung Hét mot gio thi hp ciing phai tra chi phi cho toan
schedule for user requirements is NP-complete fil] ibo mot gio dugc thué.Diéu nay thaaddy nhu éu tim
cloud computing environment. To solve this probitemkiém mot dinh vi hiéu qua vé chi phi cho 4p cac yéu
is usually to put building heuristic algorithms frm  cau cia khach hang.

a simple algorithm with complex polynomial. In this Tinh toAndam may coi pin mém (SaaS) vacsy
paper, we propose an algorithm of admission contrdia ting (laaS) nt 1 cac dch w. Muc tiéu chinh aa
and a scheduling algorithm for user requirementaha cung ép SaaS (Software as a Service}iém hi
based on the use of ACO algorithm (Ant Colonli nhuin I6n nhit cho b bing cach thué cac tai
Optimization) and take advantage of validity perioshguyén i chi phi tdip tr nha cung &p laaS
between the requirements so that the total coshef (Infrastructure as a Service)urig Van dam bao rang
system is minimal but still satisfying QoS (Quatify budc QoS cho khach han®é dat dwoc muc tiéu @a
Service) constraints for the requirements. Twoha cung ép SaaS, bai bao nag¢ xuat thuat toan vra
algorithms are set up and run a complete test dkém soatdau vao wra lap lich ACACO va that toan
CloudSim. The experimental results show tHép lich MProfit. Thidit toan ACACO & dung ACO
effectiveness and superiority of the propose@nt Colony Optimization) [6,8]dé tim kiém tai
algorithm in comparing with sequential and EDFnguyén trén cac trung tamirdiéu voi chi phi thip
(Earliest Deadline First) algorithms. nhung Van thoa man rang bic QoS, sauld ra quyt
dinh cHip nhan hay fr chdi yéu ciu aia khach hang.

Keyword:  Admission  Control,  Scheduling * " = " ) s
Algorithms, QoS Constraint, Resource Allocation.  NéU yéu au dugc chap nkén thi yéu au nay § duoc

anh x vao tai nguyén ¢p ly. Thuat toan MProfit tép
l. GIOI THIEU tuc 14p lich cho cac yéuio duoc chip nhin dé tan
Tinh toandam may 1a s phat trén cia tinh toan dung khaing thdi gian sr dung chra Hét trong giy
phan tan, tinh todn song song va tinh taén. ITai  dugc thué @a cac yéu au nhhm dem hi chi phi nko
nguyén trong méi tryng ndyduoc cung ép boi nhidu  nhat cho nha cungip Saas.
nha cung &p dich w nhr, Microsoft Azure [2], IBM Bai toan kém soatdau vao va ap lich cho céc yéu
[3], Amazon EC2 [4] v.v.. CAc nha cungpcndy cung Cau V6i cac tham & nhu thoi gian dén, deadline, ngan
cAp cac dch wi cho ngroi diing bing cach cho ngyi séach, kidi lugng cong Wc, ti 1é phat, v.v. 1a ndt bai
dung thué tai nguyén (ph crng, phn mém, tai toan NPday du [1]. Do do, dé dua ra nt giai phap bi
nguyén {ru trit, v.v..) thdng qua Internet. Ngi dung  wu thuang phii tim kiém vét @n khi d6 do phic tap £
co thé thué cac tai nguyén khac nharadrén yéu au |a ham ni, nén cach nay khéngdkiugc ap ding. bé
cua hp va tr chi phi khi ko st dung. Thyi gian thué tai  khic phic nhrgc diém nay, ngoi ta throng dung cac
nguyéndugc tinh theo gi, néu ngrdi diing khdng 8 phuong phap heuristidé dua ra ndt giai phap gn ti
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wu nhr pheong phéap éi vu hdadan kién (ACO) [6, 8],
ky thuat tdi vu héadan ong ny [9], phuong phap tham
lam EDF [10,11], v.v..

Trong mdi toong tinh toAndam may, ngoi sir
dung thué cacidh w théng qua Internet vaatphi khi
s dung. Dodd, céac that toan &p lich dra vao rang
busc QoS throng dugc Sr dung. Trong teong hop
nay, cac thamdscua ngroi dung nhr thoi gian, phi
dich w cho ngroi sir dung, phi dch wu cho nha cung
cap, do tin cy, v.v.,dugc uu tién xem xét khidp lich.
Jzau-Sheng Lin va catong nghép [12] dua ra mo
hinh kp lich cho cac yéuaa trén méi teong tinh toan
dadm may vi muc tiéudem hi loi nhudn cao nit cho
nha cung &p dich w nheng chi xem xétién hai tham
s6 ngan sach va deadlinéaccac yéu au.

Cac nghién ¢u [13,14] hi tap trung vao 4p lich
trén cac yéuau dé tiét kiém dién ning trén cac trung
tam dr ligu. Cac nghiénieu gin day aia Ramkumar N
[15] d& Kp lich trén cac yéuawo thyi gian thrc, sr
dung hangdoi wu tién dé anh x yéu du vao tai
nguyén nlxng ch tap trung hp lich dé giai quyét céng
viéc mot cach nhanh rift thoa man deadlineva yéu

ciu ma khéng quan tamién chi phi va ngan sach.

Swarupa Irugurala [16jua ra thidt toan hp lich Wi
muc tiéudem hi loi nhuan cao nlt cho nha cungap
SaaS nting chH xem xét gira hai lai chi phi: chi phi
khoi tao mayao va chi phi 8 dung mayao da codé
chon tai nguyén.

Trong bai b4do nay, chang téira ra thidt toan Ap
lich cho cac yéuaw Vi cac rang béic QoS nlx chi
phi, deadline, ngan sach,dtuong, 1 1¢ 13i suit phat,
kich @ file dau vao vadiu ra. S dung cac mayo da
c6 trén cac trung tAmidiéu dé anh x vao cac yéu
cdu nhim muc tiéu lam cho chi phita k¢ théng la

nho nhit nheng Van thoa man deadline va ngan sac

clia CAC yéu au.

Phan con hi cua bai bao baodmn: PHin Il xay
dung md hinh B théng, Phan 1Il xay dyng bai toan va
dua ra hai thét toan ACACO va MProfit, sadé mod
phong vadanh gia gka cac that toan va Pin IV 1a
két luan.

h
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Il. MO HINH HE THONG

CA4c thanh pin adia k¢ théng bao gm: ngroi dung,
nha cung é&p SaaS, PaaS (Platform as a Service) va
laaS. Ngoi dung gri cac yéu &u sr dung ptin mém
kém theo yéuau QoS @a hy 1én nha cungip SaasS.
Tai day, nha cungip PaaS & dung thanh phn kiém
soatdau vaodé phan tich cac thand QoS va ga vao
kha ning, tinh &n sang va giai@ mayao dé quyét
dinh cHip nhan haic tr chi cac yéu &u cia ngroi
dung. Nu yéu éu dugc chip nhan thi thanh pin lap
lich cHu trach nhm dé dinh Vi cac tai nguyén cho céac
yéu céu aia ngroi ding nlr mé hinh trinh bay Hinh
1. Md hinh nay baodgn bdn mé hinh thanh gim: mé
hinh ngroi dung, nha cungip SaaS, laaS va PaaS.
Bai bao naydp trung vao md hinhi@ nha cung ap
PaaS.

Ngwai dung
Yéu ciu dich w I Péapung yéu au

Nha cung dp SaaS
Cacting ding pHin mém

Nha cung dp PaaS

Yéu cﬁu

mMayio Lap Iich trén mayio

Nha cung dp laaS
Hinh 1. M6 hinh 6ng quét @a cac thanh piin trong tinh
toandam may.
[I.1. M6 hinh ngwdi dung
Nguoi dung gri N yéu du dich wi (tuty, ..., t}
dén nha cung 4&p SaaS, ®Bi yéu du t(a,d.b,
a;,W;,in;,out) bao aj)m cac thic tinh va cac rang lda
QoS nhr sau:
- g: Thoi giandén cia yéu au
- Thoi han d (deadline): Thi gian kn nhit nguoi
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dung @én dé doi két qua

- Ngan séach b(budget): Chi phidn nhit nguoi
dung § tra cho nha cungap dich wi

- Ti I¢ |40 stht phat (a;): Mot ty 1é boi thuong cho
nguodi dung réu nha cung 4p SaaS khoéng cundip
dang thyi han

- Khéi lugng cong véc w: Bao nhiéu MI (tréu chi
thi) duoc yéu éu dé thyc hién cho yéu au.

- Kich o file dau vao vadau ra @a yéu au: in; va
out

11.2. M6 hinh nha cung cip SaaS

4 V-1, $ 13 (33), thang 6/2015

cung dp nayduogc ky hiéu 1a R. Ching taap lich cho
N yéu d@u doc lap khéng theo th ty uu tién (non-
preemptive) trén Y nha cundif, cac yéu &u nay
dugc ky hiéu la npmtn. Mic dich aia chung ta la tim
ra chi phi thp nhit ¢¢ hoan thanhat ca cac yéu au
nhung Van thoa man thi han va ngan sachuae cac
yéu du, ngha la ta phi tim ra Gyu.. Vi vay mé hinh
ciia nha cungap Paas$ la R| npmtnjG

Goi Cix la chi phidé xu Iy y&u du i trén mayao |
ciia nha cungép tai nguyén x. Khité, chi phi Gx bao
gom céc lai chi phi:

- Chi phi »t Iy yéu du (CP;j,) phu thusc vao gia

Nha cung ép SaaS thué cac tai nguy@ndac nha Pix; toc do Sx trén mayao j cia nha cung ap tai

cung @p laaS va no cho thué jh mém nhr la cac

dich w cho ngroi dung. Muc tiéu @ia cac nha cung

cap Saa$S la gim thiéu chi phi & dung tai nguyénit
cac nha cungap laaSdé dem hi loi nhuan cao nlt
cho minh.

11.3. M& hinh nha cung dp laaS

Trong mdi trong tinh toanddm may cdé Y nha

cap laaS cungap M mayao {vm;,vm,,...,vmy} cho
cac nha cungip SaaS va dh trdch nhim dé diéu
phi cAc mayao chay trén cac tai nguyénavly cia
ching. Mi may a0 vmj(tyx,Pix.Sx.dtpx dts,) caa nha
cung ép x bao gm cac thac tinh:

- Thoi gian khoi tao t,: Thoi gian @én thiét dé trién
khai mjt mayao.

- Gia pe Gia tinh theo gi ma nha cungap SaaS
phai tra cho nha cungéap laaS khi 8 dung mayao.

- S ToC dd xtt Iy ciia mayao tinh theo MIPS

- dtp.: Gia tinh theo dungubng truyn cia nha
cung ép SaaS pii tra dé chuyén dir liu tr nha cung
cap tai nguyéntén maydia phrong.

- dtge Téc @ chuyén di ligu, phu thusc vao
khoang cach va lu ning mang.

I.4. M6 hinh nha cung cip PaaS.

Tat ca cAc nha cungép tai nguyén laaS khong lién
quan i nhau va c6 ththuc hién song song. Cac nha

nguyén x va kbi lugng xr Iy cia yéu éu wi:
Wi
CPijx = Pjx * — €Y
Sjx
- Chi phi trugn i di liéu (CTD;j,) bao gm chi
phi gri dir liéu I&n va fy di liéu V@ tr nha cung &p
tai nguyén ph thudc vao kich & file ddu vao in va
kich & file ddu ra outcia yéu au i, thc do chuyén di
ligu Dts, va giddé chuyén dir ligu Dtp, tir mayao j
ciia nha cung 4p tai nguyén >dén may may yéu au
dich w:
in; + out;

CTDijx = Dtpjx * Dtij

2)

- Chi phi kioi tao mayao (Cl;j,) phu thusc vao
thoi gian khvi tao tx va gia g trén mayao j cia nha
cung dp tai nguyén x:

Clijx = tjx * Djx 3)

- Chi phi nha cungap SaaS pdi tra lai cho ngroi
néu khdng cung &p y8u @u dang thyi han (CR;jy),
phu thupc vao t 1& Iai suit phat (a;) va khading thyi
gian wrot thoi han B; j,:

CRijx = a; * Pijx (4)

Goi Tix & thoi giandé xir ly yéu du i trén mayao |
cia nha cung 4p tai nguyén x. Khidé Tj, bao gm
cac lai thoi gian:

T w; in; + out; bt +p )
ijx — ij DtS]-x ijx ijx

Trongdo:
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- =L Thoi gian Xt Iy yéu du
jx
- Ietouti, T gian truyén ti dir liu
Dtsjyx
- tjx : Thoi gian khoi tao mayao
- Bijx+ Khodng thoi gian wrot thoi han
Muc tiéu @a cac nha cungip SaaS lalem hi loi
nhuan cao nht. Do d6, ta phi tim chi phi nlb nhat
cua tit ca cac yéu au nhr cong thirc (6):

i z TN <2Y: i(bi - Ciix)> (6)

x=1j=1

Trongdo:

- Chi phi @a yéu @u i phii thoa man ngan sach

cua no trc la:
Cijx < b; ™
- Thoi gian xr ly yéu du i phii théa man rang
buoc:
Tijx < d; + Bijx 8)
Nhu vay, dé dat dugc muc tiéu dé ra (6) thi phi
théa man hai rang lée (7) va (8).

. XAY DUNG THUAT TOAN
Thuat toandan kén dua trén hanh viia dan kén

thuc dugc Marco Dorigo ghi thiéu vao ram 1996. N6
la mot thuat todn & dung heuristic va la gi phap cho
cac bai toandi wu héa & hop. Thuit toandan kién mo
phong hanh vi éa dan kén trong tr nhién nlim tim
kiém duong di ngin nhit gitra © kién va ngén thac

an dya trén nit do mui (pheromone) ma cac coréii
dé lai trén duong di. Khi mot con kén tim kiém thic

an, n6 § dé lai mot sb lugng mui trénduong di. Néu

mot con kén b ging dé di chuyén tir noi nay sang oi

khac, né & gap mot dau Vét truéc d6 da dat, kién co
thé phat hén cac du vét mui va nd qugt dinh chpn

duong di c6 mat d6 mui caodé di. Sau khidi qua con
kién nay dingdé lai mui tréndwong va mui nay &mat

din theo thi gian. Dodo, mui trén conduong ngin

hon s dugc ting I&én ndt cach nhanh chéngb3uong
mui trén ndi con duong € anh hrong dén kha nang
con kién khacdé lya chon duong di. Cudi cung, it ca
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nhitng con kén s chon conduong ngin nhit. Bé &p
dung thuit toAndan kén ngroi ta phii xac dinh duoc
cac théng tin: hamue tiéu F, thdng tin heuristigy,
cap nhit lai mui va xac xat P [6, 7).

l1l.1. Ham cwc tiéu F va thong tin heuristicy;.

Ham arc tiéu F va théng tin heuristig; dugc Sr
dung dé tim ra nha cungap laaS 6t nht, phy thuoc
vao chi phi tiec hién (Gy) trén mayao j cia nha cung
cip x nhr sau:

F=Max(Cjy),j=1.M,x =1..Y 9

1
n =—,i=1.N,j=1..Mx=1.Y
i G

(10)

St dung 1 dé tim ra mayao j cia nha cung ap x
c6dd uu tién cao nfi vi chi phi G« cang nld thi thong
tin n; cia yéu @u i cang cao. Hamye tiéu F dungdé
tinh x&c xédt cho yéu &u i chon mayao j cia nha
cung @p x.

[11.2. C ap nhat [ai mui

M3di con kién kit ddu ndiu nhién & mdt nha cung
cip tai nguyén laaS. aT mdi budc lap cac con Kin
tinh ham gc tiéu va @p nhit lai mui (pheromone) ni
sau:

Tijx = PTijx + ATjjx 11
Trongdo:

1—- N < - R 5
= F—p : R 1a ham ac tiéu cia con kén k,
k

F cang nk thi mat ¢6 mui dé lai cang cao.

- ATy

_ Tijx - Mat d6 mUi ala yéu du i trén mayso j cia
nha cung &p x

- At;jy - Dugc thém vao rit ¢6 mui

- p: Gia ti bay hi dugc xacdinh trong khéang
(0,1)
11.3. Tinh xac xut

Cac thudt toan kém soatdau vaodugc duy tri hai
tap yéu au. Mot tap cac yéu au dang r ly va #ip
khacdi dén va chra dugc xu ly. Thuit toanduoc bit
dau mot cach & dong khi Bip cac yéu &u da xx ly
xong vada chuyn vao thanh pin lap lich. Theo [17]
yéu du dau tiénduogc thyc hién va nd con nha cung
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cap mot cach ndu nhién. Yéu au ké tiép duoc thyc
hién va cton nha cung 4p tiép theo i xac sut [17]:

9. END FOR
10. Return S;
11. END FUNCTION

TijaNijx

Y M
x=1 Zj:l Tijxnijx

(12)

Pijx =

Trong do: nmjx: thdong tin heuristicri: mat do mui
dé lai khi di chuyén.

Pix 1a xac sét dé yéu @u i chon mayao j cia nha
cung @p tai nguyén x pin thusc vao s két hop aia
hai gia ti njx vatj dugc xacdinh:
(pfijx+117__:)'cpijx+ CTDij;+CIijx+CRijx

Ty oM ) 1
Zx=1 Zi=1(pTU"+ F )'CPijx+ CTDyjx+Clyjx+CRyjx

(13)

ijx

l1l.4. Thu at toan ACACO

Piu vao aia thuat toan:

- Khoi tao gia ti boc hoi cia mui (pheromone
evaporation) badau aiap la 0,05.

- Gia tii mui bandau (Pheromone deposit) la 0,01

- S5 kién (k) dwoc ar dung trong thét toandé xut
la 4.

- T={ty,t,..., t}: T4p cac yéu &u ngroi dung gii
dén, mbi yéu du t1a mot bo 7 <a,d,bi,ai,wi,in;, out>

- X={ X1, X2 ..., Xy LVM ={ VM1, VMyy, ..., VM }:
tap cac nha cungip laaS vap cac mayo aia mbi
nha cung &p, mdi may ao vm, la mot bo 5

FUNCTION Test(¢; € T,X,VM)

12. FOR EACH con kién thit k DO
13. FOR EACH nha cung dp x in X DO
14. Tinh théng tin heuristic cho yédwct trén cac
mayao vmy
1
7 ijx = CPyy + CTDyy + Clyjx + Ry
15. Tim ra gia tr cia mui hén tai: T,
Tinh thyi gian thrc hién cia § trén cac mayo
vm, nher cong thirc (5)
w; in; + out;
Tijx = S Tij-'_ tijx + Bijx
16. Cap nhit lai mui nhx céng thirc (11):
1-p
Tijx = PTijx T Fe
17. Tinh xac séit & yéu déu t anh » vao cac
mayao vmy, nhu cong thirc (13)
18. END FOR
19. END FOR
20. Tir X&c xuit tinh duoc trén cac méayo vy, tim ra

may 40 c6 xac xat I6n nhit, c6 chi phi nb hon
ngan sach jbva thyi gian thrc hién nhd hon haic
bang d; + Bij Néu tim thiy thi ta codugc phrong
an 6i uu s={t; -~ vm,}; return s. Nguoc lai, néu
khéng tim ty thi return {};

END FUNCTION

VM (tix, Pix, Sx, AtPx, dtSy).

Piu ra cia thuat toan: Mot lich trinh S cha tip
cac anh x cia cac yéu au da dugc chip nhin bsi nha
cung ép SaaS vao cac méyp cia cac nha cungip
laaS.

M6 ta thuéat toan:

FUNCTION ACACO()
S={};
FOR EACH t;in T DO

= Test(tX,VM,);

If(s=={} ‘
Théng bao cho ngi dung yéu éu da
bi tir chdi ;

Else

S=SH{g;

[11.5. Thu at toan lap lich MProfit

Sau khi thec hién thuit toan ACACO, ta catuoc
tap cac anh x cua cac yéu au dugc chip nhin vao
cac mayao. Mdi nha cung &p x co tit chip nhin
dugc nhiu yéu du, thiit toan &n dung khaing thi
gian con hgu lec trong vong rat gio dugc thué éa
cac yéu &u rim trong cung it nha cung &p dé dem
lai lgi nhuan cao nlt cho nha cungap Saas.

Chang téi @i khoang thyi gian con h¢u lec trong
vong not gio duoc thué 1a thi gian ddi diu cia hai
yéu du. binh ngha tip T, bao @m cac yéu &u trong
cung ndt nha cung &p V6i yéu cu t va ¢i dau lén
yéu du t, cAc yéu &u nay c6 th chia ¢ cung not
MAayao:
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T, ={t)ld; = d; vaa;, < d;} (14)
Sau khi xaatinh dugc tp T;, tién hanh tinh khang
thoi gian ¢di dau 1én nhau. Tatinh ngha t, la thoi
gian con hiu lyc dé tinh toan cho yéuia t sau khida
thyc hién xong yéu &u t trén mayao j cia nha cung
cap x. Gia ti tyx phu thusc vao e do ciia cac mayio,
thoi gian dén, deadline va i lwvong cong véc cia ¢
va §. Ty dugc tinh nhr sau:
(min(D — Uy, d, — a,) Néua, — a; = —*

Sjx

tiljx: D_Uil Néual—ai<::_‘ivédl_aiZD (15)

(de = (@i + U Néual—ai<;”%védl—ai<D
jx

Trong d6, D la thyi gian thué nb nhit tinh theo
gio, Uy = :}'—; + max (a; — d;, 0), Sx 12 toc d6 cia may
40 dugc anh x vao yéu éu t,

Vi du: Gia st D=60, mayao v, cia nha cungip
1 ¢ e d6 ;=20 va yéu &u t, co thdi gian d&én: 0,
deadline: 30, kbi lugng: 500 tlrc hién trén mayao
vy Véi thoi gian: 25 phat. Yéua t, co thyi gian
dén: 30, deadline: 50, K luong: 1200, via; —
@;=30>2=25 nén ¢i vao tuong hyp dau tién ma

S]'x

4 V-1, $ 13 (33), thang 6/2015

1. Sap xép cac anh x trong UST theo nha cundig,
khi d6 cac anh x trong cung 1 nha cundye $ nim
trong ndt nhém.

FOR EACH nha cung dp x in UST DO

PUSH(Y); // t; 1a &nh % dau tién aia nha cung ép x

ST=ST+{t}; UST=UST-{t};

FOR EACH &nh xa t; trong nha cung dp x DO
t=POP();// Ldy &nh x t; tir Stack

N WS @

5 d =d;jvaa <d;
T|mTi:TL-={tl| L= Giva s }

va t; ndm cing mot nhém voi t;

8. Tinht;, cia cac anh xtrong T, nhr cong thirc
(15), tyyj, dugc tinh trén mayo j cia nha cung
cap x dwoc anh x boi t;.

9. Tinh max(§y), chon § c6 thyi gian ¢hi dau lon
nhit |am &nh x tiép theo.

10. Dua vao maxf) dé tinh ki w, va ép nhit lai
céac tang thai chot

11 PUSH(});

12 ST=ST+{{}; UST=UST-{t;};

13 END FOR

14. END FOR

15. Duwa vao STdé dua ra Ich trinh anh x cac yéu éu

vao cac tai nguyén

cbng thrc (15). Khi d6 U;=25+max(30-30,0)=25 ve

min(D — Uy, d; —a;) = min(60-25,50-30)=20, nh
vay thoi gian con hgu lyc cia mayao vmy; cho yéu
cau t, la 60-25=35 phit, nmg & chi si dung dugc
min(35,20)=20 phut. Haiwdng hyp con hi caa céng
thc (15) xét trong tr.

Thuat toan MProfit

Piu vao:

ST={}: chira tip anh % cia cac yéu au vao cac
MAyao cia cac nha cundip.

UST =S: trongdd S la Ich trinhduoc tao ra hbi
thuat toan ACACO. Mi phan tir trong S 1a it anh
Xa: t — vmy, dodo trong thidt toan nay chung toigg
anh x t, thay vi @i yéu du

Pau ra: Mat lich trinh i vu STdé anh x cac yéu
C4U VA0 CAC MAY0

M6 ta thuéat toan:

[11.6. C o s ly luan cia hai thuat toan.

- Thomas Stitzle, Marco Dorigo [@& chrng minh
tinh i tu caa thuit toan ACOdiéu naydam bao tinh
hoi tu caa thuit toan ACACOdé xuit.

- Thuat toan ACACO anh xyéu du i vao mayio
j cia nha cung4p x (vmy) dua vao xac sit P, nhu
cong thrc (13). Khi chi phi G cang bé thi hamuc
tiéu R va théng tin heuristig; cang én, diéu nay dn
dén mlidé lai va xac xudt chon mayao v, cang én.
Do d6, khi &nh % yéu éu vao mayao c6 chi phi thp
s3 lam cho éng chi phi éa toan b hé théng giam
xudng.

- Bdi véi thuat toan MProfit, & hinh thanh ga ip
UST chic chin ring ch c6 givi han vi tip UST nhan
cac yéu 8u tr thuit toan ACACO. That toan
ACACO tiép nhin cac yéu &u theo 16 va theo 1 chu
ky tuc 1a ta & dung hai fip yéu éu, ar tap yéu éu
nay dangduoc tiép nhin dé xir ly thi tip cac yéu au
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kia tiép tuc nhan yéu @éu va kru vao hangloi. Khi tap
cac yéu &u nay x ly xong thi & théng € xu ly cho
tap cac yéu au leu & hangdoi va qua trinh @ 13p lai.

- Bé dam bao cho bi ich aia nha cungip dich w
SaasS, thit toAan ACACO chp nhin haic tir chdi cac
yéu céu aia khach hang. Trong cac yéhuata chip
nhan thi co tkk c6 nhéu yéu éu thyc hién khong 1t
thoi gian thué. Dodd, thuit toAn MProfit n dung
khoang thyi gian gian con Kiu luc naydé thuc hién
cho yéu éu tiép the.biéu nay dn dén chi phi thrc
hién cho @ h¢ thing ghm xudng theoding muc tiéu
dat rao cong thirc (6).

[11.7. M6 ph éng vadanh gia thuat toan

Cac thit toandugc caidat mé ptong bing ngon
ngt Java (NetBean 7.1.1, JDK 6), géi cong
CloudSim 2.0 [5] vi cac thdng & sau: & dung 4
Datacenter, 10 hostawly, sO mayao thaydoi tir 100
dén 500, 4 PE va 512 RAM trénginmayao va $ yéu
cau thayddi tir 1000dén 5000.
111.7.1. Vé phia ngeoi dung

Ké thira 1én bp Cloudletdé tao ra cac yéu au
nguoi dung \6i cac thdng & thoi gian dén, khoi
lwong cbéng véc, ngan sach,itlé 1ai suit phat va
deadline. Cac théngdsnay duoc xacdinh nhr sau:
Thoi gian d&én duogc ldy ngiu nhién & 1 dén 500,
chiing ta phat sinh deadlineytrcach ndu nhién gira
(d,dy) phut va cac gia trkhac nhau dva d, cé givi
han tr 10 dén 1500, deadline phlsn hon thoi gian
dén. Khdi lugng céng véc duoc lay ngau nhién tr
8*10" Ml d¢én 10MI, cin or vao khi lugng dé woc
lwong ngan sach cho cac y&ugccac thongécon hi
duoc lay ngim dinh nhr trong CloudSim.
111.7.2. Vé phia ngeoi cung aip tai nguyén

Chung t6i mé pbng trén Ibn nha cung 4p tai
nguyén. Mi nha cung ép tai nguyén c6&may 4o,
chi phi va éc d6 khac nhau. Trong caiit, ching t6i
ké thira 1&n bp Vm cia CloudSim 2.Q#¢ tao ra cac
may a0 i cac théng & tdc do va chi phidugc xac
dinh nhr sau: 6c d6 dugc lay ngiu nhién tr 10° dén
5*10° MIPS trong tng Wi chi phi 1a $ thic duoc liy

c
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ngau nhién & 0.001dén 0.01, cac théngdskhac @a
may 40 nhr thoi gian khsi tao mayao, kang théng,
v.v., duoc ldy ngim dinh nhr trong CloudSim.

111.7.3. Két qua md phing

a) Phan tichdng chi phi tirc hién khi & dinh & yéu

A

cau

Hinh 2 chi ra Hng chi phi éa bbn thiat toan EDF,
ACACO, MProfit va tén tr khi st dung 100 mayao
va 1000 yéu au. Céc gia frtrong md pling 1a Kt qua
cia 5 Bn chay thir va By két qua trung binh.

0.5

0.45

0.4 1
0.35

o
a

0.25

Chiphi ($)

o
[

0.15 1

0.1 1

0.05

EDF ACACO Tuin tw Mprofit

Thujt toin
Hinh 2. Téng chi phi @a thuit toan EDF, ACACO, Tdn t
va MProfit khi @ dinh & lirong yéu éu.

Két qua mé pteng cho thy tng chi phi @a thuit
toan MProfit luén nh hon thuit toan EDF, ACACO
va tn tr. Boi vi thuat toan ACACO c6 niim wu
kiém soatdiu vao, chp nhin hay fr chi yéu du
nguoi dung. Neu yéu éu dugc chip nhan, né § anh
Xa VAo mayao c6 chi phi thp. Sau khi thét toan
ACACO thyc hién xong, chung ta céugc mot tap cac
yéu du dugc chip nhan wi chi phi tHip. Tap yéu éu
nay la dr liéu diu vao @a thuit toan MProfit, MProfit
tiép tuc tin dung khaing thyi thoi gian ¢hi dau cia cac
yéu du lén cAc tai nguyén trong cungtmha cung
cip laaSbiéu nay dn dén tdng chi phi thrc hién cia
thuat toan gam xudng. Thuit todn tan tr khéng xem
xét khaing thvi gian ¢i dau gita cac yéu au ch
dung that todn vét en & tim tai nguyén. Dalo, €
c6 nhéu truong hop cac yéu &u sr dung khong Kt
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khaoang thi gian dugc thué.biéu nay € lam cho chi
phi aia thuit toan tén tr ting 1én va rat mot khaang

thoi gian it 16n dé dua ra ich trinh. Con thit toan
EDF cH xem xétdén ti s5 sir dung: U = Z?’i1% <1

(trongdo G la thoi gian thrc hién va T, tuong ttng Wi

deadline) [15, 16}i¢ anh x cac yéu &u vao cac tai
nguyén. Dod6 thuat todn EDF chdam bao céc yéu
cau hoan thanh trsc deadline ¢a n6 chir khéng quan
tamdén ngan sach cho cac yéiuc

b) Phan tichdng & yéu @u ma nha cungdp SaaS
chiu phat.

110
100
90
80
70
60
50
40
30
20
10
0

Téng yéu céu bi phat

ACACO Tudn ty Mprafit
Thugt todn

Hinh 3. Téng 9 yéu @u by phgt cia thuit toan ACACO,
Tuan te va MProfit khi & dinh $ liong yéu éu

C4c yéu éu trong thdt toan EDF Au nhr khong
bi phat, vi thuit toan cln cac tai nguyénié hoan
thanh toéc deadline 6a cac yéu au. Con that toan
tuan tr, ACACO va MProfit xem xét éu adng thém
chi phi b phat ma \dn c6 bi cho nha cungip SaaS
thi yéu @u dé van dugc chip nhin. Hinh 3 trinh bay
tong $ yéu @u ma nha cungap bi phat khi s5 yéu
cau ¢ dinh la 1000.
¢) Phan tich dng chi phi vadng $ yéu @u ma nha
cung €p SaaS clu phit khi & dinh $ maydo va
thay doi so yéu @u.

PHin nay trinh bay & qua v& tng chi phi vadng
sb yéu du hi phat cia ba that toan khi thayddi sb
lwong yéu &u tir 1000 yéu au dén 5000 va & dinh &
may4o & 100 nkx thé hién & Hinh 4 va Hinh 5.
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Hinh 4. Téng yéu éu ki phat ciia thuit toan ACACO
MProfit khi thaydsi so liong yéu du.

va

.

1.50

Chiphi ($)

0.50

0,00 _J:i_‘ .

1000

2000 3000

Sovéun ciun

4000 5000

OEDF
BACACO
oOMprofit

Hinh 5. Téng chi phi @a thuit toan EDF, ACACO va
MProfit khi thaydsi so lirong yéu au.

Thuit todn tén tr st dung thuit toan vét en dé
tim tai nguyén. Khi&yéu du lon thi thyi giandé dua
ra lich trinh @a thuit todn tén tr 1a rt 16n vi d6 phac
tap I& ham m. Chinh vi gy, trong plin nay chdng toi
khong xétdén thuit toan tén tr. Khi sb yéu éu cang
l6n thi ©ng chi phi éa thut toan MProfit nid hon
thuat toan EDF va ACACO. Tuy nhién, trongotnsd
truong hop khi & yéu du bi phat 16n nhr trong
truong hyp 3000 yéu #u cia Hinh 4 thi chi phi pft
ma nha cungép phai tra I6n. Biéu nay dn dén tong
chi phi @a he thong € Ién nhr Hinh 5. Dodd, trong
cai diat ta so sanhéng chi phi éa hai thdt toan
ACACO va MProfitdé quyét dinh chon thiat toan nao
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dé toi uu.
d) Phan tichdng chi phi khi thaylsi s6 maydo.

Khi taing $ lugng mayao thi xac sét ¢ chon may
40 ¢ chi phi thp < cao Ién, dn dén tong chi phi éa
thuat toan MProfit § nho hon tong chi phi éa thuit
toan ACACO va EDF ninHinh 6.

0.60

Chiphi (§)

100 300

50 may do

400 300
OEDF
W ACACO

O Mprofit

Hinh 6. Tong chi phi @a thuit toAn EDF, ACACO va
MProfit khi thaydai so liong mayao.

IV. KETLUAN

Trong bai bdo nay, chdng téipt trung nghién eu
van dé kiém soéatdau vao va 4p lich cho cac yéuaa
ciia ngroi dung Wi cac rang béic QoS. Trongio, mbi
yéu du dugc xem xétdén cac $u o nhur nhu thoi
giandén, chi phi, deadline, ngan sachkhrong, 18
|&i suit phat, kich @& file diu vao vadau ra; mdi may
40 bao g¢m toc do va chi phi khac nhabé dem hi
loi nhuan cao nlt cho nha cungip dich w SaaS, bai
baodé xuét hai thuit toAn ACACO va MProfit. € hai
thudt todn nayduoc nghién éu dé tim kiém tai
nguyén c6 chi phi #p trong nha cungap dich w
laaSdé cung é@p cho cac yéuau ngroi dung. Thong
qua véc phan tichdanh gia cac & qua thuc nghém,
dbi sach trén cung &t bo miu va sr dung cung mt
cong @ mod plong CloudSim cho ty két qua cia
thuat toan ACACO va MProfit cowscai tién dang K
vé chi phi so i thuat toan tén tr va EDFdang s
dung.

TAI LI EU THAM KHAO

[1] P. BRUCKER, Scheduling AlgorithmsFifth Edition,
Springer Press, 2007.

4 V-1, $ 13 (33), thang 6/2015

[2] http://www.microsoft.com/window
[3] http://mwww.ibm.com/ibm/cloud/ibm_cloud/

[4] http://faws.amazon.com

[5] BUYYA, R., RANJAN, Modeling and Simulation of
Scalable Cloud Computing Environments and the Comd
Toolkit: Challenges and OpportunitieBroceedings of the
7th High Performance Computing and Simulation
Conference, Leipzig, Germany, 2009.

[6] MARCO DORIGO and THOMAS STYTZLE, Ant
Colony Optimization,A Bradford Book, The MIT Press
Cambridge, Massachusetts,London, England, 2004.

[7] THOMAS STYTZLE, MARCO DORIGO: A Short
Convergence Proof for a Class of Ant Colony Optitidn
Algorithms IEEE transactions on evolutionary computation,
Vol. 6, No. 4, August 2002.

[8] KUN LI, GAOCHAO XU, GUANGYU ZHAO,
YUSHUANG DONG, DAN WANG, Cloud Task
scheduling based on Load Balancing Ant Colony
Optimization Sixth Annual ChinaGrid Conference, 2011.

[9] JZAU-SHENG LIN and SHOU-HUNG WU, Fuzzy
Artificial Bee Colony System with Cooling Scheddite the
Segmentation of Medical Images by Using of Spatial
Information, Research Journal of Applied Sciences,
Engineering and Technology 4, 2973-2980, 2012

[10]A. BURNS, R.l. DAVIS, P. WANG and F.ZHANG,
Partitioned EDF Scheduling for Multiprocessors ugia
C=D SchemeDepartment of Computer Science, University
of York, UK.

[11] LUKASZ KRUK, JOHN LEHOCZKY, KAVITA

RAMANAN And STEVEN SHREVE, Heavy traffic
analysis for EDF queues with renegjnghe Annals of
Applied Probability. Vol. 21, No. 2, 484-545, 2011.

[12] JIANGUANG DENG, YUELONG ZHAO,
HUAQIANG YUAN, A Service Revenue-oriented Task
Scheduling Model of Cloud Computinglournal of
Information & Computational Science, July 1, 2013.

[13] MAO, MING and LI, JIE, Cloud auto-scaling with
deadline and budget constraints, Grid Computiid.th
IEEE/ACM International Conference , 2010.

[14] K. H. KIM et al, Power-aware provisioning of cloud
resources for real-time servicels International Workshop
on Middleware for Grids, Clouds and e-Science ggdly-6,

_24.



Ca4c cong trinh nghiénu, phat trén vaing cung CNTT-TT dmV-1, $ 13 (33), thang 6/2015

2009. Journal Of Engineering And Science (IJES), page24.6-

[15] RAMKUMAR N, NIVETHITHA S, Efficient Resource 2013:

Utilization Algorithm (ERUA) for Service Requesi{l7] KOUSALYA.K, BALASUBRAMANIE.P: An
Scheduling in CloudInternational Journal of Engineering Enhanced Ant Algorithm for Grid Scheduling Problem
and Technology (IJET), Vol 5 No 2 Apr-May 2013. IJCSNS International Journal of Computer Sciencd an
[16] SWARUPA IRUGURALA, DRK.SHAHU Network Security, VOL.8 No.4, April 2008.

CHATRAPATI, Various Scheduling Algorithms for
Resource Allocation In Cloud Computjrithe International Nhén bai ngay: 1/10/2014

SO LUQC VE TAC GIA

NGUYEN HOANG HA o
Sinh rém 1976 #i Thing Binh, NGUYENMAUHAN
Quang Nam

Nhan bing thac s Tin hoc,
chuyén nganh Khoaobh May
tinh @i Truong Pai hoc Khoa
hoc— Pai hoc Hué, mim 2005.
bang la NCSdi truong Pai hoc

Sinh rim 1957 4i Thua thién
Hué.

Nhan bing Tién § tai Vién
CNTT.

Hién la Phé Giao & giang
vien chinh 4i khoa CNTT,

Khoa hyc —Dai hoc HWE, chuyén . Truong Pai hoc Khoa hc, Pai
S nganh Khoa éc May tinh. hoc HUE.
Hién cong tacdi khoa CNTT, Twong bai hoc Khoa  Linh wec nghién ¢u: Xu ly song song va phan tan,
hoc, Dai hoc He. tinh toan réi va dién toandam may.

Linh wc nghién @u: X ly song song va phan tan,Email: nmhan2009@gmail.com
tinh toan di va tinh toAndam may.

bién thaai lién hé: 0914426033

Email: nhha7é@gmail.com

LE VAN SON

Sinh riim 1948 &i Dbién Ban,
Quang Nam.

Tét nghiép Pai hoc nim 1978,
bao v Tién § nam 1997 4i
truong DPai hoc Tong hop
Donesk, Ucraina, céng fah
PGS ram 2004.

, Hién cdng tac & Khoa Tin
hoc, Pai hoc Sr pham, Pai hoc Ba Ning

Linh wrc quan tam : Bldiéu hanh, nang may tinh, &
phan tan, tinh toadam may.

E-mail : levansupham2004@yahoo

_25.



