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Chwong 1 : GIOI THIEU

1.1.  Pinh nghia Grid Economics

< Economic- Kinh té: 13 san xuat, phan phdi, tiéu thu va chuyén giao tai san (zr
dién OXFORD).

% Grid Economics - Kinh té trén hréi: 1a mot hé thong két ndi cac tai nguyén
tinh toan 0. Cac tai nguyén nay duoc dit ¢ nhitng trung tim dir liéu trén thé
gi61 hodc ¢6 do phan tan cao.

% Grid economics bao gém cac thanh phan sau:

o Ung dung c4c nguyén tac kinh té vao Grid computing.

e Co s& ha tang Grid hd trg cho viéc kinh doanh va cac hoat dong thuong
mai trén Grid.

e Céc diéu khoan rang budc gitra céc thanh phén tham gia vao Grid (tuc la
gitra nha cung cap va nguoi st dung).

e Viéc dinh gia cho tai nguyén, dich vu va viéc lap ké hoach cho kha ning

dap ung cua tai nguyén.
e Céc mé hinh thuong mai cho Grid.
1.2.  Bdi canh Grid Economics

Hién nay c6 kha nhiéu cac du &n nghién ctu vé Grid economics, va thyuc té
Grid economics hién tai cing mai chi dirng & muc d6 nghién cau la chinh, viéc (ng
dung con rat han ché. Cac du an GridEcon, BEInGRID, Gridbus...ctia chau Au; chau
M§ c6 TeraGrid hay GT4; chau A c6 K*Grid (Han Quédc), NAREGI (Nhat Ban) hay
CNGrid (Trung Quéc)...; & Australia ciing tham gia nghién ctu Gridbus cuing véi chau

~

Au.
1.2.1. Vién canh Grid Economics

Nghién cttu cua GridEcon dua ra mot bdi canh chung cho Grid economics, dé
la Grid chira mot thanh phan cdt 18i goi 12 “thi truong mé” (“open). Thanh phan nay

cho phép céc bén tham gia thi trudng ¢ thé mua dich vu va ban dich vu di duoc ting
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cudng tai cing mot thoi diém. Hai dbi twong tham gia chinh caa thanh phan nay la
Grid Service Provider (GSPs — d6ng vai tro la nha cung cap dich vu) va Grid Resource

Broker (GRBs — dong vai tro la hd trg ngudi st dung dich vu).

1.2.2. Kién trac téng quan Grid Economics

(2

Consumer|
/ Economic —Enhancc‘f\
Service Provider (e.g. Broker)
N I

N |
N |
7’ Software Information Hardware Resource

Service Provider Service Provider Service Provider

Hinh1.1.  Kién tric téng quan Grid Economics

« Nguoi dung (consumer).

« Nha cung cip (provider) economic-enhanced service. Economic-enhanced
service ¢6 vai trd cung cap cac coéng cu cho viéc kinh doanh, buégc trung

gian su dung Cc4c tai nguyén.

« Nha cung c4p (provider) cung cp cac tai nguyén co ban.
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Chwong 2 : MO HINH KINH TE

Trong phan nay, ta s& ban vé viéc st dung mot s6 mo hinh kinh té cho viéc
turong tac giira cac thanh phan trén luéi dé xac dinh gia tri cho tai nguyén dich vu.
Viéc thuong luong, dam phén trong cac mé hinh duoc thyc hién theo nhiéu giao thirc
khac nhau. Do d6 ching ta d& xuat mét kién trdc chung tong quat cho moi md hinh.
Trong md hinh tong quét nay, vai trd caa ngudi mdi gidi 1a duoc thué dé thiét 1ap gia

tri dich vu phu thudc vao cac yéu cau, doi hoi cua cac khach hang caa ho.

Céc nha cung cip dich vu dua cac dich vu cua ho théng qua cho Grid (GMD).
Ho st dung cac khudn mau trao doi dich vu Grid riéng dé dinh nghia gia tri va cac
muc tiéu nhu gid tri truy xuat cua cac khach hang khéac nhau trong nhitng khoang thoi
gian khéac nhau. Server mua ban Grid (GTS) c6 thé st dung cac mo hinh kinh té khac

nhau cho viéc cung cap cac dich vu.

D6i voi mdi md hinh kinh té, dau tién ta xem xét Ii thuyét cia mé hinh, cac
tham s6 va cac anh hudong duoc ban dén, sau d6 mot giai phéap thich hop duoc dua ra
cho méi truong Grid hién tai va cach ma chiing duoc két ndi téi cac cong cu va kién

tric Grid dang ton tai hay nhitng diéu can dugc mé rong.

Trong ly thuyét kinh té c6 dién c6 nhitng mé hinh khéc nhau cho cac tinh hudng
va cac ap dung tinh toan trong mai trudng cu thé. Tiép theo ching ta s& trinh bay cac
md hinh kinh té Grid dang duoc nghién ciu hién nay.

2.1. M0 hinh hang héa thi trueong

Trong md hinh hang hoa thi truong, cac nha so hiru tai nguyén dinh gia dich vu
cta ho va ho thu phi nguoi dung dua vao lugng tai nguyén ma nguoi dung sir dung.
Chinh sach vé gia ca co thé dugc thiét lap tir rat nhiéu tham sé khac nhau, va ching c6
thé cb dinh hay bién doi tuy thudc vao luong cung cau. Vé tong quat cac dich vu duoc
dinh gia phai duy tri dugc su can bang giira cung va cau.

Trong md hinh gi& ca ¢ dinh, gia ca duoc dua ra trong mot thoi gian ma can
khong quan tdm dén chit lwong dich vu ctia n6. V& co ban, khi lugng cau ting hay

cung giam thi gia ca s& ting cho dén khi trang thai can bang xay ra. Gia ca trong mo
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hinh hang hoa thi treong c6 thé dua trén céc tiéu chi:
e chi phi ¢b dinh
e thoi gian sir dung
e suthay thé
e dua trén cung cau

Céac nha s¢ hiru tai nguyén dua ra gia ca thong qua mot dich vu thi truong Grid
(GMD). Piéu nay duogc thyc hién bang cach dinh gia mot cach ré rang ma tir d6 server
budn ban Grid (GTS) c6 thé str dung dé cong bd gia ca truy cap dich vu tai danh muc

thi truong. Mot su Xac dinh gid ca don gian ¢ thé gom céac tham so sau nhu trong vi

du sau:
e consumer_id /1 n6 giéng nhu Grid 1D
e peak time_price // gio hanh chanh 9am-6pm
e lunch_time_price /I 12h30-2pm
e offpeak time_price // 6pm-9am

e discount_when_lightly loaded // néu viéc tai it hon 50% tai moi ltc

e raise_price_hight_demand // tang gia néu tai trung binh hon 50%

e price_holiday_time // trong qué trinh nghi 18 hodc cudi tuan
Gia trj tai nguyén c6 thé dugc tinh nhu sau:

e Gia #ri tai nguyén = Ham (B9 manh cua tai nguyén, Gid tri ctia Cac tai nguyén
vat li, Tap phi dich vu, Nhu cau, Gia tri nhan duoc boi nguoi dung, Mac do wa
thich...).
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Grid Market Grid Info.
Directory (GMD) Service

4 A'FF" ... "register me as GSP”

"Give me list of GSPs & price?

o
"Solve this in Resource (Grid Service Provider)
Shrs for $20” Broker
‘& (RB selects GSPs) s ; E
(GSP)
Gi= %
GTS (GTS - Grid
Trade Server)

Hinh 2.1. M6 hinh hang hoa thi truong

Nguoi ding co thé bi tinh phi cho cac truy cap vao céc tai nguyén khac nhau
bao gom chu trinh CPU, khong gian luu trir, phan mém va mang. Ngudi ding Soan
thao cac ng dung cia ho bang ngdbn ngit 1ap trinh Grid cao cap dugc cung cap san.
Céac nha mdi gigi tai nguyén (thay mit cho cac ngudi ding) cé thé thuc hién cac budc

sau dé thuc thi cac ung dung:
e Ngudi mdi gidi xac dinh cac nha cung cap dich vu.

e Xac dinh cac tai nguyén thich hop va thiét 1ap gia ca (bang cach tuong tac véi

muc thi truong Grid va server budn ban)
e NO lya chon nhitng tai nguyén ma né thoa man nhitng muc tiéu dé ra (gia
thip va thoa man cac yéu cau veé thoi han sir dung).

e S dung cac dich vu tai nguyén cho qué trinh 1am viéc va van dé chi tra

néu dong .
2.2. M@ hinh bao gia
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M®& hinh béo gia tuong tu nhu mo hinh hang hda thi truong, ngoai trir né6 quang ba

nhitng dé nghi dic biét dé thu hat nhitng khach hang (méi) nham thiét 14p su chia sé thi

truong va gilp nguoi dung su dung nhirng dich vu ré hon. Trong md hinh nay, cac nha

mdi gidi khong can dam phan véi cac nha cung cap dich vu vé gia ca. Nhimg 101 dé nghi

duoc bao gia s& di kém v6i mot sé diéu kién sir dung, du vay ching van thu hat duoc

nhiéu nguoi ding. Cac hoat dong co lién quan dén md hinh bdo gia ngoai nhimg hoat

dong da duoc trinh bay trong vao md hinh gia ca thi truong bao gom:

e Cac nha cung cép dich vu (GSPs) dua ra cac dé nghi dic biét va céc diéu

kién li€n quan trong muc thi traong Grid (GMD).

e Céc nha méi giéi nhin vao GMD dé xac nhan xem dich vu ndo kha dung va

lam phu hop véi yéu cau ciia no.

e Céc nha mdi gi6i tham tra viéc kha dung cua dich vu dugc dua ra.

e Sau d6 ho thuc hién cac budc tiép theo nhu trong md hinh gia ca thi truong.

"Solve this by
next day for $5”

Grid Market Grid Info.
Directory (GMD) Service
“Any SP2/T3E? offers; 4 * " "T3E, $9/hr, Sunday”
“Free or < $2/hr e e
clusters+matlab’?” [/ ! crs| N

[

Resource

(Grid Service Provider)
Broker

! ': "SMB fr

Hinh 2.2.

| s]s

~2hrs SP2, $5” (GSP)

o E[):@
(GTS - Grid
Trade Server)

“10% discbunt today” “Free!far Genome”

GTSF Gm.&

M6 hinh bao gia va mua ban tai nguyén

2.3. M6 hinh théa thuan mua ban

Trong mé hinh thoa thuan mua ban, cac nha mdi gidi thoa thuan véi cac nha
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cung cap tai nguyén dé duoc gia truy xuat thap hon va thoi gian sir dung l1au hon. Ca
nha mdi giéi va nha cung cap déu c6 ham muc tiéu riéng va ho tinh toan chi phi véi
nhau cho dén khi cac muc tiéu cia ho dugc thoa man. Nha méi gisi cd 1& s& bat dau
v6i mot gia thap, con nha cung cap thi bit dau véi gia cao hon. Ho tinh toan véi nhau
cho dén khi dat duoc mot sy dong thuan vé gia ca hay mot trong hai phia khong thé

thoa man thém duoc nira.

Viéc tinh ton nay phu thudc vao yéu cau cua nguoi ding, va nha méi gidi tinh
toan sao cho gia ca thip nhit c6 thé va co thé bo qua cac dich vu dit do. N6 co thé dan
dén viéc str dung thap hon niang suat cua tai nguyén, do d6 cac nha cung cap phai sin
sang ha gia thay vi dé lang phi tai nguyén. Mot cach tong quat, nha méi giéi va nha
cung cap thyuc thi md hinh nay khi thi truong cung cau va gia ca dich vu khdng duoc

thiét 1ap mot cach rd rang.

Grid Market Grid Irjfo.
Directory (GMD) Service
,-J-‘ AHW register me as GSP”

"Solve this in
Shrs for $20”

Resource
Broker

(RB negotiates for
the hest price)

(Grid Service Provider)

GTS ?I

(GSP)

=I5
GTS N GTS x (1S Giid
Trade Server)

Hinh 2.3. M6 hinh thoa thudn mua ban

-‘I.Il‘. \.. I.I"Ih | GTS EE
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2.4. MO hinh dau thiu

M6 hinh d4u thau 14 mét trong nhitng md hinh duoc st dung rong ri nhat cho
viéc tinh chi phi dich vu trong mot mdi trudng giai quyét van dé phan bd. N6 duge mo
hinh hoa dua trén ki thuat giao kéo dwogc st dung béi cac thuong nhan dé diéu chinh
su trao doi gitra hang hda va dich vu. N6 gitp tim ra nha cung cap dich vu thich hop

lam viéc trong cong viéc duoc dua ra.

Dudi goc nhin ctia ngudi dung, qué trinh bao gom:

Nguoi ding cdng bd yéu ciu ciia ho va moi chao su quan tm cua céc nha

cung cap.

e Céc nha cung cap quan tdm dinh gia thdng céo trén va tra 1oi bang cach dé

trinh goi thau cua ho.
e Nha méi gioi dinh gia va lién lac voi nha cung cép thich hop nhat.

e Nha mdi gidi va nha cung cip trao d6i bi mat véi nhau va sir dung tai

nguyeén.

Duéi goc nhin ciia mot nha cung cap, qué trinh bao gom:

e Nhan duoc théng cao/quang cao moi thau.

e Dinh gia kha nang cta dich vu.

e Traloi vai goi thau.

e Phan phéi dich vu néu gi thau duoc chip nhan.

e Thong bao két qua va gia tri ma nguoi ding phai tra.

Thuan loi cia mé hinh trén 12 néu mét nha cung cip duoc lya chon khdng thé
phan phéi mot dich vu théa man thi nha méi gidi c6 thé tim kiém céac dich vu cua céc
nha cung cap khac. Giao thirc nay cé nhiing bat loi rd rang. Mot cong viée c6 thé duoc

thuc hién boi mot nha cung cap c6 niang lyc kém hon néu nha cung cip c6 niang lyc

cao hon ban vao luc do.
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Grid Market Grid Il_"lfo.
Directory (GMD) Service
A

« “Any Ads for service tenders”
1.,

“Post: call for tenders” . | L
s hE -1 cTs EE

Resource
Broker

"Solve this in
15hrs for $10"

(Grid Service Provider)

Eg. (GSPs bid) %
-:u 4 ] B (GSP)
-] d !
z| -. \

GTS 5: (GTS - Grid
Trade Server)

Hinh2.4. M@ hinh thau/giao kéo cho viéc budn ban tai nguyén.

2.5. M0 hinh dau gia

M6 hinh dau gia hd tro tir mot dén nhiéu su thuong luong, gitra mot nha cung
va nhiéu nguoi dung va thu gon sy thuong luong dén mot gia tri don gian (vi du nhu
gid ca). Nguoi diéu khién dau gia s& thiét 1ap cac luat 1& cua cudc dau gia va duge
chap nhan bsi ngudi ding va nha cung cap. Cudc déu gid mot cach co ban st dung
C4cC tac dong cua thi truong dé thuong lugng mot gia ca ro rang cho dich vu.

Trong mdi trudng Grid, cac nha cung cap c6 thé st dung giao thic dau gia dé
quyét dinh gia ca cua dich vu. Cac budc trong qua trinh dau gia bao gom:

e Nha cung cap cong b cac dich vu va moi goi cac 1oi dat hang.

e Céc nha moi gidi dat gia (va ho co thé thy cac 101 dat gia cia cac nguoi

ding khéac néu ho muédn, né phu thudc vao cudc dau gia dong hay mo).
e Budc thir hai duoc lap lai cho dén khi khong ai tra gia cao hon hay ngudi

dau gia dung lai néu muc gia thap nhat khéng dugc thoa man.

e Nha cung cap cung cap dich vu cho ngudi chién thang.
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e Nguoi dung sir dung dich vu.

Cudc dau gia c6 thé duoc diéu khién md hay dong tuy thudc vao chinh sach

ctia nha cung cép.

Grid Market Grid Info.
Auctioneer (GMA) Service

b . "Post: auction T3E service"

A el +-

y o vy,

[Grid Service Prowvider )

I 5

ek I'|'i'E_,. Spim-gam”™ [ GSP)

jEEL
h\ GTS 5: (GTS - Grid
Trade Server)

Hinh2.5. M6 hinh dédu gia c6 nguoi diéu khién ddu gia.

Resource
Broker

2.6. M0 hinh chia sé tai nguyén theo ti I¢ dat gia

M6 hinh chia sé tai nguyén theo ti 18 thi truong kha phd bién trong méi truong
giai quyét cac van dé cong tac. Trong moi truong ndy, phan trim cua tai nguyén chia
s¢ duoc cip cho cac ung dung ctia ngudi ding ti 16 voi gid tri dit gia so véi cac sy dat
gia cua nhiing nguoi khac. Nguoi ding duoc cip cac gdi ma ho c6 thé dung dé truy
xuat dén c4c tai nguyén. Gia tri cia cac goi phu thude vao nhu cau cua tai nguyén va

gid tri ma nhirng ngudi dung khac dat vao tai nguyén lac sur dung.
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“Solve this in Grid Market Grid Iljﬁ:r.
G hrs ‘-:}rJﬁ” Directory (GMD) Service

. . AR
"Give me list of GSPs= O “+"Post: auction T3E service”
i Pal
& Resource | o -ppsfgar | | SE

- Broker

(Grid Service Provider)

(REs bid) Nk .
Resource | i
Broker e ; B

' "SP2 timk, 9pm-Bam"(GSP)

BT
B\ ‘& =TS Gl

Trade Server)

Resource Share ?

Bid/ {sun al

Hinh 2.6. M6 hinh chia sé tai nguyén theo # [¢ thi truong.

Day c6 thé 1a mot cach tdt trong viéc quan I mot tai nguyén duoc chia sé 16n
trong mot t6 chirc hay mot ngudi so hitu tai nguyén. Ki thuat phan chia tai nguyén phu
thudc vao sy dau tu cua tirng ca nhan.

2.7. MO0 hinh hep tac xa

Mot md hinh trong d6 cac ca nhan chia sé tai nguyén cho nhau dé tao ra mot
moi truong hop tac x& dién tir. Cac ca nhan dong gop tai nguyén ciaa minh vao mot bé
chtra tai nguyén chung va co thé truy xuat vao bé chira ndy. Sir dung mot md hinh tinh
vi dé tinh toan sé lugng nguoi chia sé tai nguyén co thé c6. Hé théng Mojonation.net
sir dung md hinh nay dé chia sé luu trir. M6 hinh nay hoat dong khi nhitng nguoi tham

gia vao ludi phai vira 1a nguoi cung cap dich vu va vira 1a ngudi tiéu dung.
2.8. M0 hinh ddc quyén

Trong cac md hinh trude ching ta gia thuyét mot thi truong canh tranh trong doé
mot cac GSP, cac nha moi gisi va khach hang quyét dinh gia ca thi truong. Mic du

vay, van c0 truong hop chi mot GSP chiém linh toan b thi truong 13 1a mot nha cung
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cap duy nhat cho loai hinh dich vu ndo d6. Trong Iy thuyét kinh té day duoc goi 1a md
hinh doc quyén. Nguoi ding khéng c6 kha nang 1am anh huéng dén gia ca cua dich
vu va phai sir dung dich vu véi gia do nha cung cip quy dinh, khi d6, cac nha moi gidi
khong cd kha ning dé thoa thuan gia ca.

Thong thuong thi thi truong ciing 1a mot dang doc quyén, chi khac ¢ chd 13 mot

vai nha cung cip dich vu lién két véi nhau dé thong linh thi truong va dit ra gié ca.
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Chwong 3 : NIMROD-G
3.1 Giéithigu
Trong phan ndy ta s& giéi thidu so luge vé Nimrod-G, mét chuong trinh moi

.....

gidi tai nguyén trén Grid.

Nimrod-G duoc phat trién boi cac nha khoa hoc Rajkumar Buyya, David
Abramson, and Jonathan Giddy thudc cac truong dai hoc Monash University va

University of Queensland ¢ Uc.

Nimrod-G 1a mét kién tric hd tro viée quan Iy tai nguyén, tim kiém tai nguyén
va dinh thoi trén moi truong tinh toan ludi. N6 1a mot céng cu md hinh hoda tu dong va

thuc hién cac tng dung quét trén toan bo hé théng tinh toan luéi.

C6 thé xem Nimrod-G nhu mot ngdn ngit md hinh don gian ding dé thé hién
kinh nghiém trong viéc quan ly tai nguyén. Nhirng kinh nghiém nay dua trén céc ly

thuyét, md hinh kinh té va duoc mé ta boi cac thuat toan.
3.2.  Kién truc
Kién tric cuaa Nimrod-G bao gdm cac thanh phan chinh nhu sau:

e Client or User Station: dong vai trd nhu mot giao dién ngudi ding dé diéu

khién va gidm sat mot cudc thi nghiém nao d6 dang dugc xem xét.

e Parametric Engine: hoat dong nhu mot agent dé quan ly cong viéc va 1a mot
thanh phan trung tdm ma tir d6 toan bo cudc thi nghiém dugc quan 1 va duy tri.

e B0 dinh thoi (Scheduler): chiu trach nhiém cho viéc tim kiém tai nguyén, chon
lya tai nguyén va giao cong viéc.

e B0 diéu van (Dispatcher): chiu trach nhiém chinh trong viéc khéi tao viéc thuc
thi mot cong viéc nao do trén tai nguyén da duoc chon lya theo nhu hudng dan
cua bd dinh thoi (Scheduler)

e Job-Wrapper: chiu trach nhiém sap xép tng dung va dir liéu nhu 1a khéi dong

viéc trén mot tai nguyén, giri tra két qua vé cho Parametric Engine théng qua

bo diéu van (Dispatcher).
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3.3.

¥

Hinh3.1.  Kién truc Nimrod-G
Tham sé phu thudc
Hé thong dinh thoi cua Nimrod-G phy thudc rat nhiéu vao cac nhan t :
Céu hinh va kién tric ngudn tai nguyén
Kha ning cua ngudn tai nguyén (téc do, dung luong, ...)
Trang thai hién tai cua tai nguyén (toc do tai, b nhd, dung lrong tréng...)
Nhu cau vé ngudn tai nguyén ctia mot ing dung
Téc d6 truy xuat
Bang thong mang (téc do, do tré, ...)
Kha nang két nbi vai nguon tai nguyén
Kha nang chi tra ctia nguoi dung
Chi phi ngudn tai nguyén (nguoi cung cip quy dinh)

Sy chénh 1éch chi phi theo thoi gian (chi phi ban ngay c6 thé khac ban dém)
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e Thoi gian hoan thanh

Trong d6, cac tham sé tinh toan kinh té quan trong anh hudéng nhiéu dén viéc

dinh thoi (schedueling) ngudn tai nguyén gom :
e Chi phi (Cost) : gia ngudi cung cap dich vu dua ra
e Gia (Price) : gia nguoi dung chap nhan chi tra
e Thoi gian hoan thanh (Deadline)
3.4. Nimrod-G Broker
Khi nguoi ding mudn thyc hién mét ang dung nao dé gom N nhiém vu (cong
viéc) thi nguoi broker s€ thuc hién cac hoat dong :
1. Kham pha nguon tai nguyén : xac dinh nguon tai nguyén va thudc tinh cia no,
lya chon céc tai nguyén phi hop dé thuc thi cac cong viéc.
2. Trao d6i tai nguyén : thuong thao va dua ra chi phi truy xuat dich vy st dung
mét md hinh kinh té ph hop.

3. Pinh thoi : lya chon tai nguyén phi hop véi nhu cau cta khach hang, ding cac

giai thuat kinh nghiém dé két hop ching vai cac cong viéc.
Trién khai céng viéc trén ngudn tai nguyén (Dispatcher).

Tinh toan diéu khién va quan sat

Dinh hinh qué trinh nap cho st dung sau nay

N o g &

Khi cdng viéc thuc hién xong thi thu thap két qua, dwa vé cho ngudi ding

(dispatcher)

oo

Ghi lai qua trinh sir dung tai nguyén dé tinh chi phi
9. Lap lai cac budc 3-8 cho dén khi céc cong viéc déu duoc phan phdi thoa
man rang budc vé thoi gian va ngan sach.

10. Don dep (néu can thiét)
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Additional services used implicitly:
» G8I (authentication & authorization)
* Nexus (communication)

Resource
locatio

Resource
allocation

GRAM
server

File access

GASS
server

Root node Gatekeeper node Computational node

Hinh3.2.  Hoat dong trong Nimrod-G Broker
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Chwong 4 : CAC MO HINH TINH CHI PHI

4.1. M@ hinh tinh chi phi theo trong sé (Weighted cloud costing):

Day 1a phuong phap gian tiép phéan chia cac chi phi dich vu. Xem mdi don vi
kinh doanh nhu 1a mot phan cia toan cong ty. Pidu d6 c6 thé duoc xem xét tir
gbc d6 ngan sach, hodc né co thé dwa vao tai khoan nhan vién. Sau d6, phan
chia cac chi phi cho mdi don vi kinh doanh, dya trén ty 1€ trong $0. Day la cach

d& nhat va it chinh xac nhat dé phan chia chi phi.

4.2. M® hinh tinh chi phi phan tang (Tiered cloud costing):

Mot cach tiép can khac 1a phan tang cac don vi kinh doanh hodc cac tip doan
thanh cac 16p. Mdi tang doi hoi tai nguyén 16n hon so véi ting dudi nd. Ban
tinh ty 18 thdp hon cho cac don vi kinh doanh va cac tip doan st dung it tai
nguyén, thuc hién giam gia dua trén nhu cau. Sau d6 ban dua ra giam gia khac,

vi dy, nhitng nhom c6 thé cung cap hodc quan ly may chu cta riéng cta ho.

New Amazon EC2 Reserved
Instances Pricing as of August, 2009

Three Year Term

Instance Type | Instance Price | Hourly Charge | Effective Hourly Rate”
m1.xlarge $2800.00 0.24 50.347
ml.large $1400.00 30.12 30174
m1.small $350.00 $0.03 S0.043 ) =oi

floar
c1.xlarge $2800.00 50.24 50.347
c1.mediunm S¥00.00 $0.06 s0.087

One Year Term

Instance Type

Instance Price

Hourly Charge

Effective Hourly Rate*

m1.xlarge $1820.00 0.24 50.448
ml.large $910.00 s0.12 50.224
mi1.small $227.50 50.03 S0.056
c1.xlarge $1820.00 30.24 30.448
c1 . rmediunm $455.00 50.06 H0.112

Source: hoep:ffaws. typepad.com

From htrp:/febizg.net/blogs/enterprise

Hinh 4.2. M6 hinh tinh chi phi phén tang
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4.3. M4 hinh tinh chi phi dwa trén sy khic nhau vé dich vu va co sé ha
ting (Costing that differentiates service and infrastructure):
Pay 1a kiéu tinh chi phi cho co s& ha ting tach biét véi chi phi tng dung. Nhu
vay, chi phi dir liéu theo mot huéng khac. Diéu ndy c6 nghia raing ban van tinh
phi theo co s& ha tang, trong khi phuc hdi hodc 1a tinh theo timg cp hoidc dua

trén chi phi tiéu thu.

Microsoft Azure Cloud Computing
Price Model as of Mid-2009

on-demand

Windowsg 2t SOL Azure: NET Services:
SEBNpute @ 50.12 O Web Edition - Up O Messages @

/ nstance hour to | GB relational $0.15/ 100K message
e 0.5/ database @ %999 operations | including
GB / month stored (O Business Edition Service Bus

O Storage Upto 10 GB messages and Access

Transactions @ 50.01 relational database @  Control tokens

f 10K H90.99

Source: htep://blogs. msdn.com/windowsazure

From http://ebizg.net/blogs/enterprise

Hinh 4.3. M6 hinh tinh chi phi dica trén sy khdc nhau vé dich vu va CSHT

4.4, M6 hinh tinh chi phi dua trén mirc d§ sir dung (Consumption cloud
costing):
Duya trén mirc d6 sir dung 1a phuong phap tinh chi phi chinh x4c nhat. Phuong
phap nay dya vao thoi gian st dung dich vu thuc té ma tung don vi yéu clu va

tinh chi phi cho phu hop.
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Google App Engine
Pricing Model as of August, 2009

Billable Quota Unit Cost

The cost for computing resources is as follows:

Resource Unit Unit cost
Outgoing Bandwidth | gigabytes 5012

Incoming Bandwidth gigabytes $0.10

CPU Time CPU hours @ deE:E;;:m
Stored Data gigabytes per month $0.15

Recipients Emailed recipients $0.0001

Source: htep://code. google.com/appengine/docs/billing html

From http://ebizq.net/blogs/enterprise

Hinh 4.4. M6 hinh tinh chi phi dua trén mirc do sir dung
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Chwong 5 : KET LUAN

Céac m6 hinh tinh toan kinh té trong méi truong Grid giup cho viéc quan 1y va sir dung
tai nguyén theo cach ma ca ngudi mua va ngudi ban déu co loi.

C6 tiém ning d6i v6i cac doanh nghiép dic biét 1a cac doanh nghiép vira va nho,
nham giam chi phi va tir 6 ting kha ning canh tranh.

Tuy nhién, viéc c6 nhirng giai phap téng thé cho nhiing t6 chic tham gia vén khac
nhau vé mit dia Iy va vin héa ciing nhu céc chinh sach khac nhau s& la nhiing thach

thirc can duogc chl trong giai quyét.
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