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Grid Resource Management GV: TS. Pham Trén Vi

1 Grid Resource Management

Sy phat trién ngdy cang phd bién cua Internet, ciing v6i ning luc tinh toan ciia may tinh
ngdy cang manh va mang toc do cao ciing nhu céac thiét bi c6 chi phi ngdy cang thap dang
thay d6i cach tinh toan va sir dung may tinh. Cac tai nguyén trong Grid, thudng duoc phan bd
theo vi tri dia 1y khac nhau, cin duoc lién két v6i nhau dé giai quyét cac bai toan quy mé 16n
(large-scale problems) va can phai c6 mot chién luge dé quan 1i chiing mot cach hiéu qua.

Quan 1y tai nguyén trong Grid 14 kha ning tim kiém, dam phan va cép phat viéc str dung
cac tai nguyén dugc chia sé trong moi trudng mang. Tai nguyén & ddy khong chi dugc hiéu
theo nghia hep nhu mét thyc thé vat ly, chéng han: may tinh, mang hodc h¢ théng luu tri,. ..
ma 14 tat ca cac thanh phan c6 thé duoc chia sé va khai thac trong mdi truong mang, bao gdm
cac thuc thé noi trén va cac thanh phﬁn khac nhu phﬁn mém, dich vu, con nguoi, tri thue,...

@ Grid Information Server(s)

!

Grid Resource Broker
(Resource discovery and scheduling)

Applications

Vidu mot co sé ha tﬁng Grid

Vay quan 1y tai nguyén trong Grid c6 nhirng diém gi khac v6i quan 1y tai nguyén trong cac
hé thong truyén thdng? Trong cac hé théng truyén thdng, cac tai nguyén dugc phan bd cuc b,
ta co toan quyén kiém soat chung, vi vy cac co ché va chinh sach dé sir dung hiéu qua céc tai
nguyén 1a do ta quyét dinh. Tuy nhién tai nguyén trong Grid dugc phan tan va duge quan 1y
boi cac t6 chie khac nhau, ¢ cac chinh sach quan 1y khac nhau, vi vay c6 nhiéu van dé phirc
tap phat sinh trong viéc lién két cac tai nguyén nay. Dudi day 1a mot sé tinh hudng quan 1y tai
nguyén da dang co thé xay ra:

= Task submission: tai nguyén nhan thuc hi¢én mot tac vu cu thé, vi duy, thuc thi mgt chuong
trinh, di chuyén mot tap tin, hodc thyuc hi¢n mot truy van co so dit lidu . bay 1a loai thoa
thuan quan 1y tai nguyén don gian nhét, trong d6 nha cung cép chi cam két thyc hién tac
vu ma khong nhat thiét phai cam két khi no tac vu s& bat dau va két thiic, bao nhiéu tac
vu ma tai nguyén co thé chép nhén tai thoi diém d6, bao nhiéu tac vu c6 thé thém vao
trong tuong lai, ...
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*  Workload management: tht tu thuc hién céc tac vu trong task submission c6 thé duge
mo rong béng cach thém vao dich vu gén tac vu véi mire do kha nang (level of capacity),
chang han nhu bd vi xir Iy trén mot mdy tinh, cic ludn xir Iy hay b nhé trong mot may
chii, bang thong mang, hay khong gian dia trén hé thong luu trit. Workload management
cho phép khach hang khong chi kiém soat nhitng cong viéc s& duoc thuc hién ma con theo
ddi viée chung dugce thuc hién nhu thé nao. Mtrc do kha nang co thé xac dinh thong qua
thoi gian quay vong tac vu tdi da, thoi gian quay vong trung binh, thong luong tac vu ...

= On-demand access: kha nang tai nguyén luén co san tai mot thoi diém xac dinh, hoac
trong mot khoang thoi gian xac dinh. Loai quan ly tai nguyén nay dac biét quan trong cho
cac tmg dung truc tuyén, ching han nhu teleoperation trong NEESgrid.

= Coscheduling: tip hop cic tai nguyén c6 sin dong thoi bang cach phdi hop cac thoa
thuan theo yéu cau giira cic tai nguyén can thiét. Sir dung loai quan 1y nay cho cac dich vu
truyén dit liéu (cac hé théng luu trit dau cudi phai phdi hop cing véi bang thong mang),
hodc phan phdi cac tinh toan song song (nhiéu tai nguyén tinh toan c6 sin & cing thoi
diém).

= Resource brokering: mot dich vu mdi gii hoat ddng nhu thanh phéan trung gian dén tap
cac tai nguyén va anh xa cac tac vu vao cac tai nguyén thich hop dua trén cac chinh sach
mbi gidi cu thé. Mot trong nhitng chinh sach nay 1a toi da hod sé tac vu duoc thyc thi.

Tom lai, quan ly tai nguyén Grid khong chi ddm bao viéc thuc thi tdc vu ma con dam bao
chit lwong cia viéc thyc thi ndy (quality of service). Hé thong quan li tai nguyén Grid khong
thé dam bao chét lugng dich vu ma khong c6 su hop tac giita cic tai nguyén dang duoc quan
Iy. Nguyén nhan 13 cac tai nguyén thudng khong chi thude vé mot to chirc 40 ma dugc chia sé
gitta nhidu to chirc 40 voi nhau hodc 14 giita nguoi ding trong Grid va nguoi dung khong
thudc Grid.

Mot dich vu quan trong ma hé théng quan 1i tai nguyén Grid can cung cép cho nguoi ding
14 dich vu dat chd tai nguyén: kha ning yéu cau tai nguyén trudc khi dwa tac vu vao thuc hién.

Dé str dung tai nguyén mot cach hiéu qua, hé thong quan li tai nguyén can quan tim dén
cac van dé sau: loi nhudn, tiét kiém ning lwong, chi phi quan li, tinh cong bang trong viéc cip
phat tai nguyén. Nhim giai quyét cac vin dé nay, hé théng can phai thuc hién cac cong viec
sau: 1ap ké hoach sir dung tai nguyén, trién khai, giam sat va danh gia hiéu qua sir dung tai
nguyeén.

Hién nay c6 nhiéu hudng tiép can khac nhau dé phat trién hé thong quan li tai nguyén
Grid. Viéc lya chon mo hinh kién tric quan 1y tai nguyén phu hop dong mot vai trod 16n dén
hiéu qua cta viéc sir dung céc tai nguyén. Dudi dy sé gidi thidu ba mo hinh kién trac khac
nhau cho viéc quan ly tai nguyén ludi: Hierarchical Model, Abstract Owner Model va
Computational Market/Economy Model
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Mo hinh Dac trung Cic hé thong
Mb hinh duoc ap dung pho bién trong cac hé thong hién tai.
) ) , , Globus, Legion,
Hierarchical | Quan 1y tai nguyén theo co ché phan cap va lap lich st dung Ninf, NetSolve
cac tai nguyén
Ap dung mé hinh yéu cau va chuyén giao (order and
Abstract delivery model) trong viéc chia sé tai nguyén hudng dén hiéu | Expected to
Owner qua vé chi phi, bé qua co s& ha ting hién c6 dé tap trung vao | emerge
muc tiéu dai han.
Ap dung md hinh kinh té trong viéc pht hién va lap ké
P e 8 VIEe PR ARRVERPEE | Nimrod/G, JaWs,
Economy/ | hoach str dung resource (resource discovery and scheduling). Mori
‘ . iposa,
Market Str dung ket hop ca hai mé hinh hierarchical va abstract yrip
JavaMarket

owner models.

Ba mo hinh cho Kién tric quan Iy tai nguyén Grid

2 Hierarchical Model

Mb hinh nay duoc dua ra trong cudc hop 1an 2 ciia Grid Forum vao thang 11 nim 1999.

Cac thanh phﬁn chinh cta kién trac nay dugc chia thanh hai loai: cac thanh phﬁn thu dong

(passive components) va cac thanh phan tich cuc (active component).

2.1 Cic thanh phin thu déng: bao gom

= Resources (Tai nguyén) 1a nhitng thir c6 thé dugc sir dung trong mot khoang thoi gian, va

6 thé hodc khong thé duoc gia han su dung, chu sé hitu tai nguyén co thé yéu cAu nguoi

st dung tra phi khi st dung tai nguyén. Tai nguyén c6 thé duoc chia s¢ hodc khong, ¢ thé
duogc dat tén rd rang, hodc dugc mo ta dang thong $6.

= Tasks (Tac vu) la dbi tugng truc tiép sir dung tai nguyén.

= Jobs (Cong viéc) la céac thuc thé ¢o thir bac, c6 thé co ciu trac dé quy. Mot cong viéc co

thé bao gdm nhiéu céng viéc con hodc céc tac vy, cac cong vi¢e con nay c6 thé gom nhi€u

cong viéc con khac. Cong viéc don gidn nhat 1a cong viéc chi bao gdom mot tac vu.

»  Schedules la nhitng anh xa cua cac task vao cac resource theo thoi gian.

[ Resources
)

( jobs

Schedules

Fesource 2

=3 (]
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Cac thanh phﬁn thu dong cua md hinh Hierarchical

2.2 Cic thanh phén tich cue: bao gdm
= Users (nguoi st dung) giri jobs dén Resource Management System.

= Job Control Agents chiu trach nhiém quan 1y mot job trong hé théng, c6 thé hoat dong
nhu 1a mot proxy cho user va nhu la mét diém kiém soat lién tuc cho job. Nhi€m vu cua
cac job control agent 13 phdi hop giita cac thanh phin khic nhau trong resource
management system, vi du nhu phdi hop gitta cac monitors va schedulers.

= Admission Control Agents xac dinh xem hé thong c6 thé phuc vu thém jobs, va ra quyét
dinh tir chdi hodc tri hodn jobs khi hé¢ thong dugc bdo hoa.

= Information Services hoat dong nhu co s dit liéu dé cung cip céac thong tin vé cac thanh
phin cin quan tim cua hé thong quan 1y tai nguyén nhu resources, jobs, schedulers,
agents, ...

»  Schedulers tinh todn mot hodc nhiéu schedules cho cac danh sach jobs dugc dua vao hé
théng, 1¢ thudc vao cac rang budc dugc quy dinh tai thoi gian chay. Chiing con dugc goi
1a metaschedulers hodc super schedulers, khong thé truc tiép cap phat tai nguyén.

=  Deployment Agents thuc thi schedules biang cach dam phan vé&i cac domain control
agents dé co duoc resource va bit dau thuc hién rask.

= Domain Control Agents co thé cap phép dé sir dung resource, ¢ thé goi 1a local resource
manager. Domain control agents c6 thé cung cp thong tin trang thai cia resource thong
qua viéc dua dén Information Service hodc tra 10i truy van truc tiép.Ngoai ra n6 con hd tro
thém chirc ning reservation. Mot s6 cac domain control agent thyc té co thé ké ra nhu
Maui Scheduler, Globus GRAM va Legion Host Object.

= Monitors theo ddi tién trinh thyc hién ctia job. Monitors 1ay thong tin trang thai ctia job tir
céac task thudc vé job d6 va tir Domain Control Agents noi cac task dang chay. Can cilr vao
cac théng tin nay, Monitor c6 thé thuc hién outcalls &én Job Control Agent va Schedulers
dé thyc hién anh xa lai job.

Viéc phan biét cac thanh phan trén trong hé thong chi mang tinh twong ddi, vi du trong
thuc té schedulers c6 thé ddng thoi thuc hién cic cong viée cua deployment agents hodc
monitors.

2.3 Tuong tac giira cic thanh phin:
Dudi day ta xem xét mot vi du vé sy tuong téc giita cac thanh phan néu trén:

User gtti job dén job control agent, va job control agent ké tiép goi admission agent.
Admission agent xem xét cac nhu ciu resource cia job d6 (lay thong tin cac resource tir grid
information system) va xac dinh hé thdng c6 an toan khi thém job vao khong gian lam viéc
hién tai cua hé thong hay khong. Néu théa min, Admission agent chuyén job dén mot
Scheduler, tai day sé& thuc hién resource discovery bang cach sir dung grid information system
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va sau do lién lac v&i cadc domain control agents dé¢ xac dinh trang thai hién tai va tinh san
sang cua cac resources.

Scheduler tinh toan mot tap hop cac anh xa cac task vao cac resource va gui nhirng anh xa
do6 cho deployment agent. Deployment agent thuong luong v6i domain control agents cho cac
resource ghi trong schedule, va dat trudc viéc st dung cac resources. Thong tin nay dugc
chuyén dén cac job control agents. Vio thdi diém thich hop, cac job control agents lam viéc
voi mot deployment agent khic va cac deployment agent phdi hop voi cac domain control
agents thich hop dé bt dau thuc hién task. Monitor theo ddi tién trinh thuc hién job va co thé
quyét dinh reschedule néu hiéu suét thip hon du kién.

Access/Admission

User i Control Agent
Globa Global Grid
i Scheduler cheduler nfermation
Persistent/ .//I el
Job Control
Agent )
Globa Globa Globa Monitor
Scheduler Scheduler Scheduler
Local
Scheduler eployment
Agent
- | D)
|
0BOa YT 0 Domal 800D
b \\ eirral Resource
ontro Manager or Control Agent
Resource w -Task Domain g 4

Mo hinh thtr bac cho quan ly tai nguyén ludi.

Vi dy trén 1a mot trong nhitng cach cic thanh phan cua hé thong hop tac voi nhau. Khi
trién khai, c6 thé cin cr vao tinh huéng cu thé ma c6 thé bo bot mot sb thanh phﬁn hodc két
hop nhiéu thanh phan thanh mét thanh phan chung.

3 Mo hinh Abstract Owner

Mo hinh Abstract Owner dugc dua ra nhu mdt mé hinh 1y tudng nhim triru twong hoa cac
tai nguyén trong Grid. Dé c6 thé hiéu ¥ tudng cua viéc dé xuat ra mo hinh AO, ta xem xét vi
du st dung dich vu internet ADSL danh cho ca nhan. Ai s& la nguoi s¢ hitu nhitng tai nguyén
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nhu dudng truyén, cap, router, ...? Thuc té ngudi dung khong can phai quan tdm dén viéc
nay. Diéu ho can biét 13 c6 mot ddi tuong nao do6 cung cép dich vu, va ho s€ thoa thuan véi
d6i tuong d6 dé sir dung dich vu.

Tré lai véi mo hinh AO, trong md hinh nay, mdi mot tai nguyén trong grid s& duoc dai
dién boi mot hodc nhiéu “sé hitu triru tuong — abstract owners”. Tai nguyén nay vé do 16n co
thé chi 1a mot b xir Iy hay 1a ca mot hé théng grid. Vi nhitng tai nguyén phirc hop, thi s¢
hitu triru tugng nay chinh xac s& lam cong viéc ctia mot moi gidi (broker) trong grid dé dam
phan tai nguyén véi nhitng s¢ hitu triru tugng khéc; nguoi sir dung tai nguyén (grid user) sé
chi can biét mot kénh giao tiép duy nhét 13 véi s hitu triru tuong cung cip tai nguyén ma ho
can ma khong can quan tam tai nguyén d6 dugc to chirc nhu thé nao.

Céc phan tiép theo ctia muc niy s& miéu ta chi tiét hon vé s hitu triru tuong, tai nguyén,
phuong thirc ma ngudi sir dung tai nguyén s& dam phan voi so hitu triru tuong dé st dung tai
nguyén, cach thirc nguoi sir dung sir dung tai nguyén. Ké tir phin nay tré di, ngudi sir dung tai
nguyén s& dugc goi 1a client (c6 thé 1a mot chuong trinh mdy tinh sir dung tai nguyén hodc
ciing c6 thé 1a con nguoi). S6 hitu triru twong dugc goi 1a abstract owner (AO) dé tranh nhim
lan.

3.1 Céu tric tdng quat ciia md hinh AO :

Mo hinh cia mdt AO tuong ty nhu co cAu cua mot cura hang thic an nhanh: c6 mot dau
vao dé nhan dit hang ciia khach hang va mot dau ra dé tra két qua. Dé yéu cau sir dung mot
tai nguyén nao do, client st dung Order Window (ctra $6 dat hang) dé thuc hién viéc dam
phan véi AO.

Qué trinh ¢am phan nham xac dinh khoang thoi gian ma client ¢ thé sir dung dugc tai
nguyén, hay chi phi dé sir dung tai nguyén d6 ... Sau khi qua trinh dam phan két thuc, client
c6 thé thyc hién viéc “dat hang” tai nguyén hodc hity bo qua trinh dam phan do diéu kién ma
AO dua ra khong thoa médn véi yéu ciu cua client (VD: chi phi cao, khéng théa mén thoi
diém str dung tai nguyén).

Néu viéc “dat hang” dugc thuc hién thi sau do client c6 thé nhan tai nguyén tir AO thong
qua Pickup Window (ctra ) giao hang). Viéc nhan tai nguyén duogc thuc hién béng nhiing
giao thirc da dwoc thoa thuan trude giira client va AO — chang han nhu client c6 thé dén va
nhan tai nguyén vao mét thoi diém dinh truge, hoic AO phai phat thong di€p thong bao cho
client biét khi ma tai nguyén da sin sang. Cac giao thirc nay sé& duoc xac dinh trong qua trinh
dam phan.

Order Window Pickup Window

| !

Abstract Owner

External View of AC model
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Qua trinh dam phan giita client va AO dugc miéu ta qua lru d6 sau:

Clientsend
requestand
negotiateto AO

successful
negotiation?

Vv

Clientplace orderto
AO through Order CANCEL
Window

v

Client wait for
resource?

v Y
AOreturn resource
to Client through
Pickup Window

Quad trinh dam phéan va nhén tai nguyén

Nhu viy, cac cira s6 Order va Pickup 1a cac interface cia AO dé client ¢ thé access va
thyc hién cac budc “dat hang” ciing nhu nhan vé tai nguyén. Cac cira s6 nay phai hd tro
nhitng giao thirc chuan dé client c6 thé trao ddi thong tin. Cac ludng thong tin trao ddi gitra
client va AO thong thuong khong doi hoi luwong dit li¢u 1on, do do6 viée tdi wu hoa hiéu nang
truyén nhan khong that sy can thiét. O déy, ta c6 thé sir dung nhitng phuong thire diéu khién
tir xa nhu CORBA, RPC, RMYI, ... d¢ hién thuec.

Khai niém tai nguyén trong mé hinh nay s& dugc xem nhu 1a mot ddi tuong, véi cac thudce
tinh, cdc phuong thic va gia tri dé dinh danh ddi twong tai nguyén. Thudc tinh cua tai nguyén
cho phép client c6 thé tiy bién tai nguyén con phuong thirc clia tai nguyén duoc sir dung dé
khoi tao ciing nhu diéu khién tai nguyén d6. Thong thuong, cac thudc tinh cua tai nguyén sé
duogc gan trong qua trinh “dat hang” va s& dugc truy van (chi doc) sau khi tai nguyén di duoc
chuyén giao.

Nhin tir bén ngoai, mot AO s& cod cAu trac chinh 13 2 interface Order Window va Pickup
Window nhu da d& cap ¢ trén, du AO d6 1a tryc tiép didu khién tai nguyén hay 1a mot broker
sir dung nhitng ngudn tai nguyén khac. Tuy nhién, véi goc nhin tir bén trong, ciu tric ctia mot
AO s& c6 phan khéc biét tiry theo AO d6 truc tiép quan 1y tai nguyén hay 1a broker.

Néu AO tryc tiép quan 1y tai nguyén thi cau tric kha don gian, né cn c6 them mot bd
quan 1y tai nguyén (Resource Manager) c¢6 chirc ning dam phan voi client, didu phdi tai
nguyén va giao tai nguyén cho client str dung.

Order Window Pickup Window

AQ is Resource Owner

AO true tiép sé hiru tai nguyén
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Trong trudng hop AO 1a mdt broker, nghia 14 AO can sir dung tai nguyén cta cac AO
khac dé cung cip thi ngoai thanh phan Manager, AO d6 can c¢6 thém 2 thanh phan nita:

= Sale Representative: Giao tiép v6i cac Order Window cila cac AO khac dé dam phan xin
su dung tai nguyén

= Delivery Representative: Giao tiép v6i cac Pickup Window cua cac AO khac dé nhan tai
nguyeén.

Order Window Pickup Window

[ e |
[ sueenen. | [ oetwerynen. |
V
[ |
[ sor

AO la mét broker

>
-

3.2 Tainguyén trong Grid :

Trong md hinh AO, cac ngudn tai nguyén duogc chia 1am 3 loai: Instrument, Channel va
Complex.

= Instrument: Tai nguyén instrument dugc dinh nghia 1a mot tai nguyén hi¢n hiru tai mot
vi tri hodc trong mét khoang thoi gian ma tai nguyén do tao ra, ti€u thu hodc chuyén tai dir
liéu, thong tin. Tai nguyén instrument dugc chia ra 1am 3 loai:

e Compute Instrument: bao gdm cac bd xir Iy don hodc da xtr 1y v6i bd nhé va cac co
ché luu trit twong tmg.

e Archival Instrument: bao gdm cac d6i twong luu trit thong tin ma don vi nho nhit 1
file.

e Personal Instrument: bao gém cac interface ma can c6 sy tham gia tryc tiép ciia con
nguoi
= Channel: Tai nguyén dang Channel 1 cic tai nguyén nhim phuc vu viéc truyén tai dir
liéu hodc thong tin giita hai hay nhiéu instrument giita nhitng dia diém khac nhau hay
cung mot dia diém ¢ nhirng thoi diém khac nhau. Mot Channel két ndi toi mot Instrument
thong qua khai niém cong (port) trén instrument.

= Complex: Tai nguyén dang Complex don thuan la tap hop nhiing tai nguyén Instrument
duoc két ndi v6i nhau bai cac Channel.

Trang 10
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3.3 DPam phan véi mot AO:

Khi thyce hién dam phan véi AO, client trudce tién sé tao ra mot dbi tuong tai nguyén mau
voi cAu tric thich hop va gan cho cac thudc tinh cua ddi tuong nay:
= Mot gid tri xac dinh.

»  Gia tri cho biét thudc tinh d6 khong can thiét (don’t care value).
= Gia tri dai dién boi tén bién. Cac gia tri dugc gan boi tén bién s& dugc tham chiéu boi
bang gia tri. Ngoai ra, client ciing co thé dit thém cac rang budc co ban 1én cac bién.

Gia tri xac dinh (constrant) dugc client gan vao thudc tinh dé gui dén AO khi client yéu
cau tai nguyén voi nhitng thudc tinh ¢ dinh. Gia tri “don’t care” dé chi nhirng thudc tinh ma
d6i v6i client 1a khong quan trong. Con nhitng gid tri bién 1a nhing gia tri ddm phan. AO sau
khi nhan duoc dbi tuong tai nguyén mau s& tra vé lai cho client véi nhirng thude tinh bién di
duoc gan gia tri, d6 1a nhitng gia tri ma AO c6 thé dap ung cho client. AO c6 thé gan cho
nhitng thudc tinh nay gia tri “cé thé dam phan” (negotiable), khi d6 AO s& cung cap mot tap
cac gia tri ma AO co thé dap ung cho thudc tinh d6. Can cr vao d6 client s& chon. Khi thudc
tinh da dugc chon gia tri thi n6 s€ tré thanh hﬁng sb.

Mot cach tong quat thi mot yéu ciu tir client giri dén AO dé sir dung tai nguyén s& bao
gom:
= Cac thudc tinh cua d6i tuong tai nguyén miu
= Céc rang budc trén céc thudc tinh
= Kiéu dam phan (Negotiation style), bao gdm:

o Immediate: AO cung cap tai nguyén cho client ngay lap tirc

e Pending: AO cin dam phan thém dé lay thong tin cho tai nguyén

e Confirmation: AO va client dd dam phan xong va sin sang cung cip tai nguyén theo
két qua phién dam phan

e Cancel: Hiy bo két qua ciia phién dam phan.

Phuong thirc nhén tai nguyén (Pickup Approach), nhu AO sé€ thong bao cho client khi tai
nguyén sian sang, hay client s& két ndi dén AO dé nhan tai nguyén vao mot thoi diém dinh
trudce.
= Ching thuc: dung dé ching thyc trong trudng hop yéu cau
= Chi phi chip nhan d¢ sir dung tai nguyén (Bid): chi phi cao nhat ma client co thé chap

nhan dé sir dung tai nguyén.
= Dinh danh ciia phién dam phan (Negotiation ID): sir dung nhu mot session ID dé xac dinh

khi tai nguyén sin sang. Khi client nhan tai nguyén tir AO, client s& phai cung cip dinh
danh ctia phién ¢am phan dé nhan tai nguyén.
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3.4 Job Shops
Trong mo hinh AO vura dugc dé cap o trén, mbdi AO thuong 1a mot dai di€n ctia mot tai
nguyén riéng ré&, do do so vdi cac mo hinh khac, AO chua c6 dugc chire ndng phan chia cong
viéc voi nhitng tac vu 1on. Khai niém Job Shop dugc dua ra dé giai quyét vin dé nay.

Job Result

Job Shop
Estimator & Executor

Resource Desl T Resource

‘ AO for Grid

lobScheduling

Job Shob

Job Shop nhéan vao mot tac vu phirc hgp va nhi€ém vu cua nd 1a phan chia tac vy nay thanh
nhitng tac vu con nho hon va 1én lich dé thuc hién nhirng tic vu nay (Job Scheduling). Job
Shop c6 2 thanh phan chinh:

=  Estimator, c6 nhiém vu:

e Nhan tac vu tu client, xac dinh khodng thoi gian sém nhét tac vu c6 thé dugc hoan
thanh.

e Giao tiép voi cac AO dé yéu ciu tai nguyén

e Lén lich thuc hién cac tac vu nho khi ma tai nguyén da san sang tir cac AO.
= Executor, c6 nhiém vu:

e Nhan tai nguyén tir cac AO

e Chuén bi mdi trudng can thiét dé thuc hién cac tac vu nhod

e Khoi dong cac tac vu nho khi tai nguyén da sin sang va thu thap két qua

e Don dep va giai phong tai nguyén khi tac vu két thiic

e Tra ket qua cudi cung vé cho client.

3.5 Tom tit

M6 hinh dé nghi AO dugc trinh bay trong bai bdo chi & mirc d6 la mét mé hinh dé xuét,
n6 con rat nhiéu khiém khuyét can dugc khic phuc trude khi cé thé trd thanh mot mé hinh
Grid trén thyc té. Mot trong nhitng khiém khuyét nay 1a mo hinh chwa dua ra duoc cach thirc
dé mot client khi can sir dung tai nguyén co thé tim kiém ra ngudn tai nguyén d6 hién dang
dugc quan 1y béi AO nao.
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4 Mo hinh Computational Market/Economy

Tai nguyén trén moi truong tinh toan ludi ndm trén nhiéu ving dia 1y khac nhau, mdi
thanh phin c6 bd phan quan 1y tai nguyén riéng, cac quy dinh riéng cta no, va cé thé lay gia
khéc nhau cho cac nhu cdu khéac nhau tir thi truong tinh toan. Thyc té doi hoi phai c6 mdt mo
hinh hudng thi truong dé nhiing to chirc so hitu tai nguyén c6 thé tdi da hoa loi nhuan, dong
thoi gitip ngudi ding giam thiéu chi phi ma van dat dugc két qua nhu mong doi. M6 hinh nay
phai cé cac cong cu va dich vu giup ngudi ding dinh nghia ra chat lugng dich vu ho can; gitup
phia quan 1y tai nguyén c6 kha ning thich img cao v6i nhitng thay doi theo ting thoi diém.

Mb hinh dang nay mang ca hai mé hinh, phan cap va AO.

Grid Market | Information

. Services Server(s)
Sign-on : Health
Monitor
Info? | . \N
‘ Grid Explorer )A—“ Grid NodeY / ‘L £
Yob Secure | Y
Application | |, ! : :
pp < Control 4_>{ Schedule Advisor ‘ S ; Grid Node1 ..
Agent = | Qo | Pricing
et Trade Server Algorithms
'y i S Resource
‘ Deployment Agent }*_. : }
JobExec ‘"“% Resource Allocation ‘ I

Grid User Giidl Resvuice Broker Starage || [

Grid Middleware
Services Grid Service Providers

Mot so dd ¢6 thé thyc hién theo mo hinh huéng thi trudng

Nhitng thanh phan chinh:
= User Applications (sequential, parametric, parallel, or collaborative applications)
= Grid Resource Broker (moi gidi tai nguyén ludi - Super/Global/Meta Scheduler)
» Grid Middleware Services

= @Grid Service Providers
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4.1 Grid Resource Broker (Moi gioi tai nguyén mang luwoi - GRB)

Grid Explorer
Job I
Controll, | Scnedule Advisor
Agent I
Trade Manager
Deployment Agent
Grid Resource Broker

GRB d6ng vai trd nhu thanh phan trung gian gitra ngudi dung va céac tai nguyén ludi, dua

vao cac dich vu middleware. Chiu trach nhiém:

Phat hién tai nguyén, chon tai nguyén, két noi cac phan mém tng dung, dir liu va céc tai
nguyén phan cing

Khoi dong cac qué trinh tinh toan, phii hop theo sy thay doi tai nguyén trén mang ludi, va
trinh bay mang luéi v6i ngudi dunh nhu mot thé thong nhat.

Céc thanh phan khi ciia mot resource broker gdm:
Job Control Agent (JCA): i thianh phan trung tdm thong nhat, chiu trach nhiém :
e Luén chuyén job di qua cac thanh phan ctia hé thong,
e Trong coi qua trinh 1ap lich, la don vi thyc hién tao ra céc jobs,
e Theo doi tinh trang cia mdt job
e Giao tiép v6i khach hang/ngudi dung , scheduler adviser, dispatcher

Schedule Advisor (Scheduler): c6 trach nhiém phat hién tai nguyén (dwa vao grid
explorer), chon tai nguyén va phan task. Chirc nang chinh ctia n6 1a chon céc tai nguyén
khoi véi yéu cau ngudi ding nhu thoai min viée cho ra két qua dung thoi han va tdi thiéu
hoa chi phi tinh toan.

Grid Explorer: co trach nhiém phat hién ra cac tai nguyén bing cach giao tiép voi grid-
information server (mdy chu chira thong tin dich vu) va xac dinh danh sach cac may tinh
da dugc xac thuc, va theo doi thong tin tinh trang cua tai nguyén.

Trade manager (TM): 1am viéc theo hudng cta thudt toan chon tai nguyén dé xac dinh
chi phi sir dung tai nguyén. Giao tiép vdi trade server va thuong luong dé sir dung cac
dich vu véi gia thap. N6 ¢6 thé tim gia dich vu tir may chu thong tin dich vu néu cha s
hiru tai nguyén c6 dang.
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= Deployment Agent: trach nhiém cho viéc kich hoat cac task trén nhiing thanh phan tai
nguyén da dugc chon nhu chi thi cua Scheduler. N6 dinh thoi cdp nhédt tinh trang thuc
hién task té1 JCA

4.2 Grid Middleware Services (Dich vu trung gian tinh todan lwoi)

Sign-on

Info ?

Secure

QoS

Trading

JobExec

Storage

Grid Middleware
Services

Grid Middleware Service cung cip cac dich vu gitup cho qua trinh két ndi giira ngudi ding

.....

F RN R R NN EEENENERENENENENRENEEBENENENENENENENRENRNENENENENERENENNENNERNERNRGNEHSNHNEHEHEDH:]

trén grid. N6 cung cip cac dich vu 16i nhur quan 1y tién trinh tir xa, phan b tai nguyén, truy
cap dir li¢u, thong tin, dich vu an toan, ching thuc, va chét luong dich vu nhu dat trudce dich
vu dé dam bao su kha dung cua tai nguyén, va chao gia dé toi thi€u chi phi.

Céc thanh phan chinh cia Grid Middleware services 1a:

= Core services: bao gdm remote process management, cap phat tai nguyén, truy xuat dir
li€u, dich vy thong tin, bdo mat, dinh danh nguoi dung.

= Quality of Service (QoS): dam bao chat luong tdi thiéu cho céac dich vu
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4.3 Grid service providers (Dich vu cung cd’p tinh toan luwoi)

Grid Node N .

Pricing
Trade Server | Algorithms

}

Accounting
Resource
RESEFT“““ Misc. services
Resource Allocation

Grid Service Providers

Grid Service Provider dong vai tro cua cac nha cung cép dich vu tinh toan Iuéi vu (chu s&
hitu cua cac tai nguyén). Noi dé cac GRBs va cac GSPs thoa thuan chi phi cho viéc st dung
tai nguyén ma cac GSPs co la Grid Market Directory (GMD).

Céc thanh phan ctia mot GSP 1a:

= Local resource managers: Cac by quan ly tai nguyén ndi by cé trach nhiém quén ly va
1ap lich tinh toan trén tat ca céc tai nguyén ndi bd nhu may tram hodc cluster. Ching c6
thé 6 trach nhiém cung cép truy cap toi thiét b luu trit, co s& dit liéu, va cac thiét bi khoa
hoc, nhu kinh vién vong...

=  Trade server (TS) 1a mdt tdc nhan quan 1y tai nguyén, dam phan voi nguoi dung va ban
cac truy xuat toi tai nguyén, hudng toi viée viée xtr dung tbi da tai nguyén va loi nhudn
cho cac t& chuc so hitu (kiém nhiéu tién nhat c6 thé) N6 thim do cac thuat toan tinh gia
dinh nghia boi nguoi dung trong qua trinh dam phan. Va hudéng hé théng ké toan ghi lai
su sir dung tai nguyén

= Pricing algorithms/Methods: quyét dinh gia cho cac dich vu. N6 c6 thé theo mot sé quy
dinh khac nhau dé tdi da héa logi nhuan. Cho phép nhuoi ding thay d6i gia dich vu theo
thoi gian

= Accounting system: co trach nhi¢m ghi nhén lai viéc st dung tai nguyén va tinh chi phi
cho nguoi dung dya vao bo phan quan ly tai nguyén gitta ResourceBroker va trade server.
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4.4 Cac mé hinh mua ban resource
C6 nhiéu mo hinh thoa thuan mua ban resource, md phong theo thé gioi that:
=  Commodity Market Model (thi truong tu do)
= Posted Price Model (niém yét gia khuyén mai)
= Bargaining Model (thda thudn gia)
= Tendering/Contract-Net Model (d4u thau)
= Auction Model (dau gid)
= Bid-based Proportional Resource Sharing Model (chia theo ti 1¢ dat coc)
=  Community/Coalition/Bartering Model (c6 dong, gop von)
= Monopoly and Oligopoly (ddc quyén / chiém da sd)

Chi tiét vé cac mo hinh mua ban duoc trinh bay boi nhom thuyét trinh vé Grid Economy,
nén phan nay chi liét ké ngan gon céc y chinh.
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4.5 Danh sdch mét vai hé théng grid dp dung mé hinh Economy /

Market

load and historical info.

SYSTEM NAME ECONOMY MODEL PLATFORM REMARKS
Mariposa [§] ?1dd1‘ng I(\"Tl'ends:l.]lg.«‘ bosed T It‘sllp]??l'ts bugget -‘ba sed query
(UC Berkeley) ontractNet). Pricing based on database. processing and storage

management.

Mungi [17]
(University of New
South Wales)

Commodity market (renting
storage space that increases as
available storage runs low,
forcing users to release
unneeded storage.)

StOfﬁgE SeIrvers.

It supports storage objects based
on bank accounts from which rent
is collected for the storage
occupied by objects. .

Nimrod-G [1][2]
(Monash University)

It supports economy models
such as commodity market,
spot market, and contract-net
for price establishment.

A Gnid of
distributed
computers (PCs,
WS, and clusters)

It supports deadline and budget
constrained scheduling algorithms
for executing task-farming
applications on large scale
distributed systems depending on
their cost, power, and availability
and users quality of service
requirements.

Popcorn [21]
(Hebrew University)

Auction. (Highest bidder gets
access to resource and it
transfers credits from buyer to
the seller account.)

Web browsers.
(Popcorn parallel
code runs within a
browser of CPU
cycles seller.)

Popcorn API-based parallel
applications need to specifya
budget for processing each of its
modules.

Java Market [18]
(John Hopkins
University)

QoS based computational
market. (The resource owner
receives f(j, t) award for
completing f in time t.)

Web browsers.
(JavaMarket runs
standard Java
Applets within a
browser).

One can sell CPU cycles by
pointing Java-enabled browser to
Portal & allow execution of
Applets.

Enhanced MOSIX [19]
(Hebrew Uni.. Israel)

Commodity market (resource
cost of each node is known)

Clusters of
computers (Linux
PCs)

It supports process migration such
that overall cost of job execution
is kept low.

JaWs [30]
(University of Crete)

Bidding (Tendering)

Web browsers

It is similar to Popcorn.

Xenoservers [31]
(University of
Cambridge)

Bidding (Proportional
resource sharing)

Single computer

Accounted execution of untrusted
code.

D’ Agents [32]
(Dartmouth College)

Bidding (Proportional
resource sharing)

Single computer
or Mobile Agents

Agents bid function is
proportional to benefit.

Rexec/Anemone [22]
(UC Berkeley)

Bidding/Auction (for
proportional resource sharing)

Clusters

(A market-based
Cluster Batch
Queue System)

Users assign utility value to their
application and system allocates
resources proportionally.

Mojo Nation [24]

(Autonomous Zone
Industries, CA)

A Credit-based partnership
and/or bartering model.
(Contributors earn credits by
sharing storage and spend
them when required)

Network storage.

It is a content-sharing community
network. It combines marketplace
and bartering approach for
file/resource sharing.

Spawn [20]
(Xerox PARC)

Second-price Auction (uses
sponsorship model for funding
money to each task depending
on some requirements)

Network on
workstations.
Each WS
executes a single
task per time slice

It supports execution of
concurrent program expressed in
the form of hierarchy of processes
that expand and shrink size
depending on the resource cost.

[33] (Conputing
Services for Academic
Research at the
University of
Manchester)

Supercomputing center

Commodity market and
priority-based model (they
charge for CPU, memory.
storage, and human support
services)

MPPs, Crays, and
Clusters. and
Storage servers.

Any application can use this
service and QoS is proportional to
user priority and scheduling
mechanisms.
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4.6 Mot so danh gia:

Céac dich vu cung cdp boi TradeServer co thé truy xudt tir hoic cung cdp boi cac
Information server. Trong truong hop ndy, mdt Trade Manager hodc Broker c6 thé truy xuét
tryc tiép vao Information server, Trade Manager c6 thé dung gia dugc niém yét hodc moi
nhitng biéu gia canh tranh hodc dau gia dé chon ra céc tai nguyén théa man nhu ciu nguoi
dung.

Tir cic thao luan trén, ¢ thé thdy c6 nhidu cach khac nhau dé xac dinh hodc biét chi phi
truy xuét. So dd vi du da cung cép l1a mot trong nhiing Iya chon c6 thé thuc hién cho mé hinh
hudng thi truong, va nd c¢6 thé khac nhau dia vao giao thirc trao doi thong tin nhu & thé gidi
thue.

Nhitng hé théng ludi khac nhau cé thé theo nhiéu dinh hudng khac nhau dé hoat dong, va
no s& rat hitu ich néu nhirng hé théng nay lién thong . S lién thong nay c6 thé duoc phat trién
tir cac cong dong ludi hodc cac to chirc chudn hoa nhu GF va eGrid.
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