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DANH MUC THUAT NGU

Viét tit Tén day di Chu giai
Grid Computing Tinh toan ludi
Globus Toolkit B6 cong cu middleware hd trg tinh toan ludi, cung cép
mot s dich vu dé trinh cong viéc, quan ly tai nguyén, ha
té‘mg bao mat, ciing nhu hd tro viée xdy dung cac dich vu
ludi. ..
Web Service Dich vu web — mot kién triic phat trién boi W3C nham
cung cép céc chirc ning cho ngudi dung tir xa
API Application Programming | Giao di¢n lap trinh ting dung, thuong 1a mét tap cac ham
Interface giup lap trinh vién dé dang twong tac véi dich vu hodc
hé théng.
CAS Community Dich vu ching thuc cong dong. Mot dich vu bao mat
Authorization Service trong moi truong ludi cho phép dung hoa gitta chinh
sach str dung tai nguyén cua cong déng ngudi dung véi
chinh sach sir dung tai nguyén cta nhirng nha cung cip
DPSS Distributed Parallel Heé théng luu trit song song phan tan: k§ thudt to chuc
Storage System mdt tp céc dia cimg ndm trén céc server két ndi véi
nhau qua mang dién rong, cung cap kha ning truy cap
mtrc d¢ khdi logic dén nhiing bg dit ligu 16n.
DTP Data Transfer Process Tién trinh quan 1y viéc truy cap dir liéu thyc sy va
truyén qua kénh dit liéu trong kién tric GridFTP
GRAM Grid Resource Allocation | Dich vy quan ly va dinh vi tai nguyén ludi
and Management Service
GTCP | Grid Telecontrol Protocol | Giao thitc diéu khién lusi tir xa
FTP File Transfer Protocol Giao thirc truyén tép ndi tiéng qua mang
Globus Globus eXtensible Giao dién vao ra mirc thip trong kién trac Globus
XIO Input/Ouput
GMA Grid Monitoring Hg¢ thong gian sat ludi
Architecture
GridFTP | Grid File Transfer GridFTP 1a mo rong cua giao thuc FTP, tich hop kha
Protocol nang bao mat ludi, truyén dir liéu t6t hon so voi FTP
GSI Grid Security Co so ha tang bao mét luéi trong kién triic cia Globus,
Infrastructure hd trg gidy chimg nhén theo chuin X509 va dung hé ma
cong khai.
HPSS High Performance Heé théng quan 1y hidu qua hang trim terabyte t6i
Storage System petabyte dugc luu trén 6 climg hodc bang ti, liéu thuong
xuyén dugc st dung s€ dugc luu trén dia cling, con dir
lidu c6 tin suét sir dung it hon s& dwoc lru trén bang tir.
HTTP Hypertext Transfer Giao thure truyén siéu vin ban, duoc sir dung dé truyén
Protocol thong tin tir cac may phuc vu www dén céc trinh duyét.
LDAP Lightweight Directory Giao thuc dic ta cac ki thudt dinh danh déi tugng, mé
Access Protocol hinh dit liéu, tim kiém va ghi cac khoan muc dir liéu.
LFN Logical File Name Tén logic ciia mdt thuc thé dir ligu trong ludi dir ligu,
ham chira ndi dung cua thuc thé dir lidu do.
LRC Local Replica Catalogue | Catalog dinh vi ban sao dia phuong, luu trit tdp cac anh
xa bao gdm hai trudng: {tén logic cia thyc thé dit lidu,
vi tri vat 1y cu thé cua thuc thé do}

Nguyén Thi Kim Tuyén — Lép Cao hoc CNTT —Khod 2004-2006 - Pai hoc BKHN

Trang 6




Ludn van thac st khoa hoc

Nghién ciru tong quan vé tinh todn hedi va cdi dit mé hinh thir nghiém

MCS Metadata Catalog Service | Dich vu siéu dir liéu cua kién trtc ludi dit liéu Globus,
cho phép gén cac dbi tugng dir licu véi mot s6 thude
tinh mo ta.
MDS Monitoring and Dich vu theo doi va dinh vi tai nguyén
Discovery Service

MPI Message Passing Giao dién truyén théng diép, cach thuc trao dbi thong tin
Interface giita cac tién trinh.

OGSA Open Grid Service Kién trac dich vu ludi, dinh nghia cac giao dién chuin
Architecture va co ché hoat dong cua dich vu lu6i

OGSI Open Grid Service Ha tang dich vu lu6i m&
Infrastructure

PBS Protable Batch System La hé théng phan tai va quan Iy tai nguyén rat manh.
Puoc sir dung phd bién trong cac hé thdng tinh toan
song song. Cung cép kha ning khéi tao va lap lich cho
viée thue thi va sip x8p cac cong viée trén may tram.

PI Protocol Interperter B¢ thong dich giao thirc, 6 nhi€ém vu quan ly cac kénh
didu khién trong kién triic GridFTP.

RFT Reliable File Transfer Dich vu truyén file tin cay

Service

RLI Replica Location Index Luu céc thong tin chi muc cho dich vu dinh vi ban sao,
mdi ban ghi bao gdm {LFN, va con tr6 t&i LRC twong
ung}

RLS Replica Location Service | Dich vu dinh vi ban sao trong kién truc Iudi dir liéu
Globus, cho phép xac dinh vi tri ctia cac ban sao cua
thuc thé dit ligu trong ludi.

RMI Remote Method Goi phuong thirc tir xa, s dung trong Java khi chay

Invocation RMI, céc di twong trong Java cé thé goi cac phuwong
thirc ciia cac dbi twong & xa dang chay trén mot may ao
khac.
RSL Resource Specification Ngon ngir dac ta tai nguyén
Language

SMTP Simple Mail Transfer Giao thure tir may phuc vu dén may phuc vu hd trg phan
Protocol tan thu dién tir

SOA Service Oriented Kién trac huéng dich vy
Architecture

SOAP Simple Object Access Giao thurc truy cép ddi twgng tir xa don gian, ding trong
Protocol xay dung cac dich vu web, 1ap tinh phan tan.

SDK Software Development Tép cong cu hd trg phat trién phan mém
Kit

SRB Storage Resource Broker | B mdi gidi tai nguyén luu trir: thuc hién viéc méi gidi
giita cic tmg dung va céc chu tai nguyén lwu trit, dé xac
dinh tai nguyén phii hop nhat cho img dung.

SSL Secure Socket Layer Giao thirc bdo mat ludi

UHE User Host Environment MOoi trudng ngudi dung

VO Virtual Organizations Céc tb chirc 40

WSDD/ | Web Service Deployment | Ngon ngitr dac ta dich vu web

WSDL Descriptor

WSRF Web Service Protocol Framework dwa ra béi GT4 hd tro kién tric lap trinh
moi.

XML Extensible Markup La mdt cach thuc linh dong dé tao ra cac dinh dang

Language thong tin va chia sé ca dinh dang va dir liéu trén web
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LOI NOI BAU

Trong nhitng nim gan ddy rat nhiéu thiét bj phan cimg manh phuc vu cho
yéu cdu tinh toan hiéu ning cao da dugc tao ra. Nhung, do nhu cau ciia con nguoi 1a
khong gi6i han nén ho ludn thay 14 chua di, vi thé tinh toan ludi da ra doi nham dap
mg nhu cu nay. Tuy nhién diém chinh yéu cta ludi khong phai 14 sitc manh tinh
toan ma 14 tinh thyc tién, tinh thyc tién nay thé hién & chd cac ludi tinh toan thuong
duoc tao ra dya trén viéc tdn dung cac nguén tai nguyén binh thudng, san c6 ma
khong cin phai mua hodc tao ra mot ha tang phan ctiing méi. Do do, tinh toan ludi
n6i 1én nhu mot phuong tién tip hop tai nguyén tinh toan chi phi thip dé giai quyét
nhiing bai toan 1on.

0 Viét Nam, cong ngh¢ ludi con kha méi, chi dugce trién khai & mot s it cac
trung tam tinh toan tai vién nghién ctru hoac cac truong dai hoc chuyén nganh 1on.
Vi thé, luan vin di duoc viét véi myc dich nhdm nghién ctru 1y thuyét vé tinh toan
ludi, ha tﬁng can thiét cho ludi, xay dung mdt moéi trudng tinh todn ludi phuc vu
cho nhu cau nghién ctru cac linh vuc chuyén sau vé luéi sau nay. Luan vin duogc
chia 1am 5 chwong véi ndi dung cu thé nhu sau:

Chuong 1. Tong quan vé tinh toan hréi, trinh bay nhitng vin dé chung nhat
v& tinh toan lugi nhu dinh nghia, kién trtc, cac thanh phﬁn chinh ...

Chuong 2. Tong quan vé Globus, trinh bay chi tiét vé thanh phan nén tang
cua tinh toan ludi 1a b cong cu Globus Toolkit.

Chuong 3. Cac k¥ thuat lwéi hién dang dwoc trién khai ¢ nuwée ta, trinh
bay cac ky thuat luéi dang duge mot sé trung tim tinh toan ¢ nudc ta trién khai nhu
Desktop Grid, Cluster Grid va Két ndi mét Cluster vao mot Grid thong qua PBS.

Chuong 4. Xdy dung lréi thir nghiém, trinh bay cac budc co ban dé thiét
ké mot ludi. Cai dit thir nghiém mot ludi dong thoi thuc hién két ndi mot cluster
vao ludi.

Phan Két luén, trinh bay tom tit két qua dat dwgc va hudng phat trién tiép

theo cua ludn van.
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CHUONG 1. TINH TOAN LUOI

1.1 Tong quan vé Tinh toan luéi

1.1.1 Tinh toan lwéi la gi?

» Dinh nghia

Tur trude dén nay, moi to chic, ca nhan tuy theo cach quan niém va thyc té

xay dung h¢ thong ciia minh ma dua ra nhiing dinh nghia khac nhau vé ludi.

Dudi quan diém ca nhan cua I.Foster va cdac dong nghiép thi "Mot ludi 1a

mot hé thdng ¢ cac dic trung nhu tai nguyén dugc diéu phdi mot cach phi tap

trung; sit dung cac giao thirc chuin, md va da ning; cung cap chat lwong dich vu

khong tam thuong" - I. Foster‘s Three-Point Checklist (HPCWIRE - 22.07.2002)

Con dudi quan diém cia mot s6 cong ty va lién minh phat trién ludi uy tin

trén thé gidi thi tinh toan ludi dugc dinh nghia nhu sau [2]:

Pinh nghia ciia Oracle: tinh toan ludi 1a viéc lién két nhidu may chi va thiét
bi lvu trit thanh mét si€u may tinh nham tdi wu hoa duge tinh wu viét cua cac
hé théng may chu ciing nhu hé thong tng dung, nhd d6 giam thiéu dén muc
thap nhat chi phi.

Dinh nghia cua IBM: tinh toan ludi la mdt moi truong tinh toan do. Moi
truong nay cho phép bé tri song song, linh hoat, chia sé, tuyén lua, tap hop
cac ngudn tai nguyén hdn hop vé mit dia 1y, tiy theo muc d6 sin sang, hiéu
suét, chi phi clia cac tai nguyén tinh toan va yéu cAu vé chat luong dich vu
cua ngudi st dung.

Dinh nghia cua lién minh dién toan luci: moéi truong tinh toan ludi dugce hiéu
nhu mét ha tﬁng két ndi hé théng may tinh, h¢ théng mang, hé théng co s&
dir liéu duoc s¢ hitu va quan 1y boi nhiéu t6 chirc, ci nhan nham cung cip
mdi trudng tinh toan 4o duy nhét v6i hiéu ning cao cho nguoi sir dung.

bé c6 cai nhin toan dién ve tinh toan ludi, ludn van xin phép khong dua ra

mot dinh nghia cu thé nao, thay vao d6 chung ta s€ xem xét khai niém tinh toan luédi

theo mét s6 dac di€ém chung sau:
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= Kich thuéc I6n: theo s6 lugng tai nguyén va khoang cach dia 1y giira chung

= Phdn tan: c6 40 tré dang ké trong truyén dir liéu, tai nguyén trai dai trén cac
vung dia ly khac nhau

= Pdng: cac tai nguyén co thé thay dbi khi ing dung dang duogc thuc hién

= Hon tap: kién tric va tinh chit cia cac nut ludi co thé 1a hoan toan khac
nhau. Tai nguyén ludi co thé 1a cac may don hodc mang con khac nhau

= Vot qua pham vi mot t6 chirc: ¢6 nhiéu tram va cac chinh sach truy nhap co
thé khac nhau trén cac tram, téng thé ludi sé tao ra mot td chuc 4o théng nhét

= Co ché va chinh sach an toan bao mat phtrc tap. Co ché quan 1y tai nguyén
da dang, phtrc tap

» Lich sir ra doi

Qua trinh ra doi cda tinh toan ludi c¢é thé tom tat nhu sau:

Computing:
Cnmlrﬂlcﬁnr;e: I'_Il_::-dur The Grid
) nlemel ek
Hetwaorking: the &-mail era
TP
-

Tima evolution
Hinh 1-1 Sw phiit trién tir Networking dén Grid Computing

Co s& ha ting truyén thong cia tinh toan ludi 14 mang Internet. Sau nay
WWW ra doi cudi nhitng nim 80 da tao ra mot cudc cach mang trong qua trinh tinh
toan va chia sé thong tin trén mang. Giao thitc HTTP cung vdi trinh duyét ngén ngit
HTML da cung cip mét co ché cho phép lién két cac vin ban va truy cép cac thong
tin truc tuyén, dé dang va ¢ bat ky dau. Cong nghé XML duoc ra doi vao nhiing
niam 1994, day 1a mot chuin méi cho qua trinh trao d6i thong tin trén mang.

Cong nghé quang hoc da cung cap cac dich vy va kha nang két ndi nhanh,
rong voi chi phi hop 1y. Tdc d6 mang giita nhitng nim 1990 di 1én dén 2.4Bbps.
Thong luong 16n 13 nhéan t6 chinh thuc dy hinh thanh cong nghé tinh toan ludi.

Vao nhitng ndm 1990, khi cic may tinh, may tram va mang toc d6 cao clng
v6i cac thiét bi hién dai khac ra doi lam nay sinh nhu cdu gop nhom cac may tinh

thanh céc cluster dung cho cong viéc tinh toan toc do cao. Su xuat hién cua cluster
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chinh 14 mam méng cia hé thdng tinh toan ngang hang va cac luéi tinh toan sau
nay.

Ludi dit liéu duge bt diu nam 1999 véi Globus Tookit 2.0+. Giai doan tiép
theo vé6i sy ra doi cua kién trac dich vu ludi mo rong (OGSA) vao nam 2001 va san
phém Globus Tookit 3.0. Giai doan hién tai tinh tir nhitng nam 2003 dén nay, duoc
danh gia boi cac ¢d gang chuan hoa cong nghé va giao thirc tinh toan.

» Lgiich ciia Tinh toan luoi
Céc loi ich ma tinh toan ludi mang lai [2] bao gdom:
» Kha niing khai thac cac tai nguyén nhan rdi
= Cung cip kha ning xu 1y song song
= Giup hop tac giira cac to chirc
= Giup truy nhap tai nguyén khac nhu dudng truyén va cac phan mém dat tién
= Gidp cin bang trong st dung tai nguyén
= Mang lai d0 tin cdy cao
» Pham vi ing dung

Tinh toan ludi thuong duoc sir dung dé giai quyét cac bai toan khoa hoc doi
hoi kha ning tinh toan va thong luong cao nhu mé phong, thiét ké vi mach, chia sé
ndi dung, truy nhap/thué cac phan mém/dich vu tir xa. Hodc cac bai toan doi hoi dir
liéu 16n, thoi gian thyc, phuc vy theo yéu cdu va cac bai toan tinh toan cdng tac nhu

thiét ké cong tac, khai pha di liéu, gido duc dién tur. ..
1.1.2 So sanh v6i cac mé hinh, cong nghé khac

Khi so véi cluster, nguoi ta thdy ting trung gian cua ca hai déu dua ra co ché
truyén thong diép cho cac ng dung song song. Nhu vdy, vé ban chat kién tric mirc
cao ciia mdt cluster 1 tuong ty nhu ciia mot ludi. Tuy nhién giira chung van co
nhitng diém khac biét quan trong nhu:

= V& mit pham vi, Clusters dugc dit trong mot phong hodc mot toa nha con
Grids lai c6 thé duoc dat phan tan trén trén cac vung dia 1y khac nhau
= Clusters ¢c6 mdt hé quan tri duy nhét, nguoc lai Grids c6 cac bién quan tri

kéo dai
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= Clusters chi chi tim dén cac bai toan chuyén vé tinh toan hiéu ning. Con
Grids giai quyét cac bai toan tinh todn phan tdn va chia sé tai nguyén
= Clusters thudng bao gdm cac hé thong con dong nhit con Grids lai 1a sy két
hop ciia nhiéu dang hé thong con khac nhau
= Clusters thudng c6 luong tai nguyén cd dinh nhung tai nguyén trén Grids
thay doi theo yéu cau thyc té va kha ning dung duogc cia tai nguyén
Tuy c6 diém khac biét nhung van co thé coi tinh toan phan cum nhu mot
truong hop dac biét cua tinh toan Iudi. Trén thuc té Grid khong phai la mdt cude
cach mang méi ma thyc chit n6 1a bude tién trong cong nghé dién toan phan tan.
Gidng nhu Web, tinh toan ludi giam bét do phirc tap khi nhidu ngudi cung khai thac
mot nén hoat dong théng nhét n6 chi khac & su hd tro lién lac. Khi so véi mang
ngang hang (P2P) thi tinh toan ludi ciing cho phép nguoi st dung chia sé file va
nhiéu loai tai nguyén khac nira. Néi chung, v6i cac cong nghé ao khéc, grid giéng &
chd cho phép ao hoa cac ngudn nhan lyc CNTT nhung khéc biét 1a grid cho phép a0

héa nhirng ngudn tai nguyén tan mat va vo cing rong 16n.
1.1.3 Phan loai mang luéi

Ludi thuong dugc cai dat & nhiéu dang khac theo trng dung cu thé hodc theo
cdu tric cua to chic 4o tham gia ludi hodc theo tinh chat cua tai nguyén duoc chia
sé. Sau day 1a mot sé dang ludi [3]:

» Departmental Grids
- Cluster Grids: gdbm mot hodc nhiéu hé thong két hop lai nham cung cip mot
diém truy xuit don cho ngudi dung. N6 phu hop cho cac Gng dung yéu cau
hi€u nang tinh toan va bang thong 16n
- Infra Grids: do IBM d& xu4t nham dinh nghia mot luéi toi wu viée sir dung
tai nguyén trong mot xi nghi¢p
> Enterprise Grids
- Enterprise Grids: dugc trién khai trong cac cong ty 16n ¢ chi nhanh & nhiéu

noi trén the gidgi c6 nhu cau chia s€ tai nguyén
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- Intra Grids: tai nguyén chia sé trong cac nhom khac nhau ctia mot xi nghi¢p
tao thanh mdt intra grid
- Campus Grids: cho phép nhiéu dy an hodc nhiéu bo phan chia sé tai nguyén
tinh toan theo hudng cong tac.
» Extraprise Grids
- Extra Grids: cho phép chia sé tai nguyén véi cac di tac bén ngoai. Lién két
gilia cac t churc nay duogc thiét lap b'fmg cac dich vu tin cay.
- Partner Grids: 1a cac mang ludi giita cac to chirc, cong ty, xi nghiép trong
cung linh vuc ma c¢6 nhu cau cong tac nhiam thuc hién du 4n chung
» Global Grids
- Global Grids: cho phép nguoi dung khai thac cac tai nguyén bén ngoai. No
cung cap sirc manh cua cac tai nguyén phan tan trén khap thé gisi.
- Inter Grids: cung cap kha nang chia sé tai nguyén va luu trit théng qua Web
» Compute Grids
Compute grids dugc thanh 14p nham muc tiéu chia sé tai nguyén tinh toan.
- Desktop Grids: day la mang ludi tap hgp suc manh tinh todn cuia cac may
tinh dé ban. Cac mang ludi thudc dang nay chu yéu chay trén nén Windows
- Server Grids: mdt sé tap doan 16n thuong co cac tai nguyén may cha duoc
quan ly boi bd phan IT nam tai nhiéu dia diém khac nhau. Ho muén tao
Server Grids dé chia sé nhirng tai nguyén dét gia nay
- High-Performance/Cluster Grids: mang lu6i gdbm cac hé thong danh riéng
cho tinh toan nhu cac si€u may tinh hodc nhom may tinh hi€u nang cao
» Data Grids
Tai nguyén chu yéu dugc chia sé trong mang ludi nay 1a dir lieu. N6 duoc
xay dung nham tdi uu cac thao tic hudng dir liéu nhu Iuu trit, truy xuat, trao doi.
» Utility Grids
Utility grids 12 mang ludi bao gém céc tai nguyén tinh toan thuong mai ma

duogc duy tri, quan 1y boi cac nha cung cap dich vu.
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- Service Grids: cung cap truy xuat toi cac tai nguyén ma cé thé duoc mua boi
mot t6 chirc
1.2 Kién tric va thanh phan chinh ciia h¢ thong luwéi
1.2.1 Tong quan Kién tric hréi
Ludi duge xdy dung trén nén tang kién tric mé va phan ting. Trong mdi
tang cia ludi, cac thanh phan chia s¢ nhimg thudc tinh chung va dugc bd sung
nhing tinh ning m&i ma khong lam anh huong dén cac tang khac [4]. Ta co thé

tong hop kién tric ludi thanh 5 tang nhu sau:

‘ Application ‘ Application

‘ Resource ‘

Transport

Internet

'

‘ Connectivity ‘

‘ Fabric ‘ Link

Hinh 1-2 Kién triic phén ting lwgi
> T éng ché tac (Fabric layer)
Bao gém cac tai nguyé€n cuc bd phan tan trén mang, chiing bi rang budc boi
Co ché quan Iy tai nguyén va Co ché tham tra. Ngudi ta phan tai nguyén cua ting
nay thanh cac nhom chinh sau:
- Tai nguyén tinh todn: cho phép kiém soat, diéu khién viéc thuc thi cong viéc
- Tai nguyén luu triv: dung dé 14y vé/tai 1én céc tap tin, cho phép doc mét phan
tap tin hodc chon loc dit li¢u tir tap tin & xa
- Tai nguyén mang: 1a méi truong mang truyén thong
- Cdc kho md nguon: 1 noi quan 1y tat ca cac loai tai nguyén va cac phién ban
clia ma ngudn

> Ting két noi (Connectivity layer)
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Tang nay dong vai tro rat quan trong, nd6 gom cac giao thirc xac thuc va

truyén thong. Truyén théng bao gdm viée truyén thong tin, dinh tuyén va dat tén.

Nhiing giao thirc nay tuwong tu cac giao thuc IP, TCP, UDP trong bd giao thtc
TCP/IP va cac giao thirc ting tmg dung nhu DNS, OSPF, RSVP...Vin dé bdo mit

dugc giai quyét bang giai phap xac thuc nhu:

Co ché dang nhdp mét lan (Single Sign On): cho phép ngudi dung chi can
dang nhdp vao mang ludi mot lan duy nhét cho tit ca cac truy cap cac tai
nguyén duoc phép trong tang ché tac cho dén khi két thiic ding nhap

Co ché ity quyén (Delegation, Proxy): ngudi ding co thé iy quyén truy cp
tai nguyén hop phap lai cho mot chuong trinh trong mot khoang thoi gian
xac dinh. Chuong trinh nay ciing ¢6 thé ity quyén co6 diéu kién mot phan cac
tap quyén ciia nd cho chuong trinh con khac

Co ché tich hop da gidi phdp bdo mdt dia phicong (Integration with various
local security solutions): co ché bao mat mang ludi phai co kha niang giao
tiép trong v6i cac co ché bao mat dia phuong ma khong yéu ciu thay thé
toan bd cac giai phap bao mat hién c6, nhung can ¢6 co ché anh xa bao mat
trong cac moi trudng cuc bd khac nhau

Co ché quan hé tin twong dwa trén ngwoi ding (User-based Trust
Relationships): ngudi dung c6 thé sir dung cac loai tai nguyén c6 dugc tir sy

két hop ctia nhiéu nha cung cip khac nhau

> Tang tai nguyén (Resource layer)

Tang nay duoc xdy dung trén nén tang sin c6 cua tang két ndi. Nhing giao

thirc trong tang tai ndy s& goi cac chirc ning trong ting ché tac dé truy cap va s

dung cac loai tai nguyén cuc bd. N6 c6 hai loai giao thirc chinh:

Giao thirc théng tin (Information protocol): cho phép ldy cac thong tin vé
cdu truc, tinh trang cia mot loai tai nguyén nao d6 trong mang ludi
Giao thirc quan 1y (Management protocol): ding dé sap xép quan 1y thir tu

cac truy cdp dén cac tai nguyén duoc chia sé

> Tang két hop (Collective layer)
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Trong khi tang tai nguyén chi cho phép truy cap dén mét loai tai nguyén don

thi tang két hop lai chira cac giao thirc va dich vu cho phép giao tiép giira cac tai

nguyén trong mang ludi. Tang nay bao gdm cac dich vu chinh nhu sau:

Cdc dich vu thuw muc (Directory Services): cho phép tim hiéu su ton tai ciing
nhu thudc tinh cta cac nguyén nhu loai tai nguyén, tinh kha dung ...

Cdc dich vu cdp phdt chung, ldp lich, méi gi6i (Co-allocation, Scheduling &
Broker Services): cho phép giri yéu cau dén mot hay nhidu may cha cho muc
dich cap phat, 1ap lich va méi gi6i tai nguyén tuong tng

Cac dich vu giam sat va dy bao (Monitoring and Diagnostic Services): cho
phép hé thdng hd tro kiém soat tai nguyén trong ludi

Cac dich vu nhan ban dir liéu (Data Replication Services): hd tro viée quan
1y luu trit tai nguyén, giup viéc truy cap tai nguyén ludi tré nén dé dang hon
Cdc hé hé thong tro lap trinh luéi (Grid-enable Programming Systems): gom
cac thu vién 1ap trinh

Hé thong quan Iy tdi va méi truong cong tac (Workload Management System
& Collaboration Framework): cung cip cac dic ta, quan ly tinh dong bo, da
ludng, da thanh phan. .. trong céc tién trinh tinh toan

Dich vu tim kién phan mém (Software Discovery Service): hd trg tim kiém va

lya chon phan mém cai dat va lam nén tang cho mang ludi

> Ting itng dung (Application layer)

Tang nay bao gdm cac tmg dung dugc phat trién trén moi truong ludi nhur:

cac irng dung sinh hoc, vay ly, thién van, tai chinh... Vé nguyén tc, nguoi st dung

c6 thé twong tac v6i ludi thong qua tang tmg dung mot cach trong sudt ma khong

nhan bi€t dugc sy cd mit cla cac tang khac trong ludi.
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1.2.2 Cac thanh phén theo mé hinh chirc niing

Virtual Computing | Management
Reszourca

Hinh 1-3 Cdc thanh phén theo mé hinh chirc ning

Nhin tir hinh trén ta thdy vé mit chirc ning thi ludi gdm céac thanh phan sau:

1. Cong twong tic (Grid portal): 1 mot giao dién cho phép nguoi ding sir
dung céac tmg dung ludi, do d6 ludi tré nén trong sudt véi ngudi dung.

2. Thanh phan bao mdt (Security): 1 co ché dam bao cac hoat dong nhu xac
thue, cép quyén, bao mat-toan ven dit liéu va tinh sin sang cua dir lidu.

3. Chirc nang an ninh nut (Node Security Function): chic nang nay chiu
tranh nhiém xac thuc va bao mat cho ting nut trong qué trinh giao tiép gitta n6 va
cac thanh phén khac bén trong mang ludi. N6 phu thudc vao hé diéu hanh va céac hé
thdng ludi cu thé, thudng thiy 1a co ché cap ching chi quyén truy cap.

4. B¢ Idp lich (Scheduler): 1a phan phdi hop qua trinh thuc thi cia nhiéu
cong viée song song. Pon gian, nguoi sir dung c6 thé chon nit thich hop dé chay
tac vu, sau d6 chi viéc kich hoat 1énh dé dinh tuyén cong viéc do tdi nat da chon.

5. Thanh phan méi giéi (Broker): sau khi ngudi diung duge xac nhan quyén
gia nhap vao mang ludi boi thanh phan an ninh nut, thanh phan nay s& chi rd tmg
dung cuia nguoi dung dugc sir dung tai nguyén nao va dam bdo tai nguyén duoc sian
sang sir dung theo tham s truyén vao.

6. Quan Iy, phdn bé tai nguyén (grid resource allocation manager, GRAM):
cung cép dich vu dé kich hoat timg cong viéc trén ting tai nguyén cu thé; kiém tra
trang thai cong viéc; doc két qua khi cong vi¢c do két thiic. Céc thong tin cua thanh

phﬁn nay sau do s€ duoc bd 1ap lich st dung.
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7. Tai nguyén (Resource): tai nguyén ludi bao gdbm bo xir 1y, bo luu trix, cac
g dung va cac thanh phan.

8. Quan 1y dir liéu (Data management): dit lidu co thé nim & tai nguyén,
hodc 1a két qua thuc thi ciia mdt tac vu nao d6. Thanh phan quan 1y dir liéu phai
dam bao an toan va 6n dinh trong qua trinh di chuyén dit liéu gitra cac ludi.

9. Giao thirc (Protocol): 1a thanh phan dam bao lién két cac thanh phan chiic

ning ké trén dé c6 thé hoat dong va tuong tac dugc véi nhau trong mang ludi.
1.2.3 Céc thanh phén theo mé hinh vat Iy

Dura trén tai liéu [3], cac thanh phan cta ludi theo mé hinh vét 1y bao gdm:

1. Thanh phan mang (Networks): mang dong vai tro 1a co so ha tang dé
truyén s lidu va cac thong tin giam sat cong viéce giita cac diém trong mang ludi.
Bing thong mang 1a mot thudc tinh rt quan trong lién quan dén hiéu suét ludi.

2. Thanh phan tinh toin (Computation): dugc cung cip boi cac bo xir 1y
trong ludi, ching da dang vé tdc d, kién tric, nén tang phan mém va luu trit.

3. Thanh phan luu triv (Storage): dit liéu c6 thé duoc luu trir phan tan trén
nhiéu thiét bo xir 1y hodc mot mang SAN. Mdi bo xir Iy thudng cung cép mot dung
luong luu trir nhat dinh. Hé thdng file thuong duoc dung 1a NFS, DFS hoic GPFS

4. Phan mém va ban quyén (Software and License): vé phuong dién phan
mém trong moi trudng tinh toan ludi thi mirc do 6n dinh cua ing dung phan mém
va ban quyén phan mém 14 hai vat dé can dugc quan tAm nhat.

5. Cdc thiét bi ddc biét: mot vai nut trén ludi c6 thé co nhitng thiét bi dic

biét, chang han céc thiét bi quan su, y té, hay cac thiét bi chuyén dung khac.

1.3. Céc chuan cho tinh toan lwéi

Luéi tinh toan thuong gdm mot tap cac tai nguyén khong dong nhat. Mot
g dung ludi thudng c6 nhiéu thanh phan, dich vu khac nhau. Pdng thoi cac dich
vu nay lai thuong xuyén twong tac véi nhau. Cang nhiéu dich vu thi s tuong tac
giita chuing cang ting va rat dé din dén tinh trang hdn loan. Néu mdi dich vu st

dung mdt cach riéng d¢ tuong tac voi cac dich vu khac thi van de giao tiép gilia cac
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dich vu ludi sé& rat phuc tap. Do do, can thiét 1a phai co chuéin dinh nghia giao dién

giao tiép chung cho cac dich vu nay.
1.3.1 OGSA/OGSI 1a gi?

OGSA va OGSI [2] duoc Global Grid Forum (GGF) phat trién cho muc tiéu
chuan hoa. GGF dinh nghia cac chuin mang ludi trong pham vi céc trinh tmg dung,
cac mo hinh 1dp trinh, quan tri dir 1i€u, bao mat, thyc thi, 1ap lich va quan ly tai
nguyén.

OGSA (Open Grid Services Architecture): dinh nghia mot chuan kién trac
mai cho cac ing dung chay trén ludi. OGSA dinh nghia dich vu Iudi 1a gi, ching c6
kha ning gi, va dua trén nén cong nghé nao. Nhung OGSA khong dua ra dic ta chi
tiét va ky thuat can dé trién khai mot dich vu ludi.

OGSI (Open Grid Services Infrastructure): nang vé dic ta ki thuat cho cac
khai ni€ém duoc dua ra trong OGSA. OGSI dinh nghia cac co ché tao méi, quan tri
va trao ddi thong tin gitta cac dich vy ludi. Mot dich vu ludi 1a dich vy web thich
tmg v6i tap hop cac quy udc vé giao dién va cach dap ung dé xac dinh cach mot
client trong tac voi mot ludi. Pac biét, OGSI con dinh nghia cac giao dién chuén va
qui tac cua dich vu ludi — xay dung trén co s& cac dich vu web.

Globus Toolkit 13 phan trién khai caa OGSI, né rét hitu dung trong viéc trién
khai nhiing gi dugc dac ta boi.

Grid Services 13 cac dich vu ludi dua trén nén tang Web Services va dugc

mé rong tu Web Services.
1.3.2 Chuén OGSI

OGSI gidi thi€u mdt moé hinh tuwong tac cho cac dich vu lugi. M6 hinh nay
cung cdp mot phuwong thirc ¢6 dinh bang cach dua ra cac giao dién ding trong phat
hién, quan ly vong doi, trang thai, tao-huy, thong bao sy kién va quan ly tham

chiéu.
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OGSA Architacted Services

OGEl—0Open Grid Sanvices Infrastructure
|Drac>t:wa'y|| Lifscycie ||Ste‘ngt| | gfm; | | Factory || N\:\dl‘lcxﬂc-n||l—lancllahlap|

Web sawvices

Hinh 1-4 Méi quan hé giiva OGSA va OGSI

1. Factory: 14 co ché (giao dién) cung cip cach tao cac dich vu ludi méi. Cac
Factory co thé tao ra nhiéu thé hién tam ctia mét chirc nang han ché, chéng han mot
bd 14p lich tao mét dich vu dé mo ta cach thuc hién mot cong viéc thong thuong;
hodac chung cé thé tao ra cac dich vu ton tai trong thoi gian dai nhu viéc nhan ban
cuc bo mét tap dir liéu dugce su dung lién tuc.

2. Life cycle: 1a co ché dung dé ngin cac dich vu ludi truy cap dén cac tai
nguyén khong duogc yéu cau. Cac dich vu ludi duge tao véi vong doi xac dinh.

3. State managemen: moi dich vu ludi déu c6 mot trang thai. OGSI xac dinh
mot khung dé biéu dién céc trang thai va mot co ché dé kiém duyét hodc sira d6i
chung. OGSI ciing quy dinh s6 cac trang thai tdi thiéu ma mdi dich vu ludi phai co.

4. Service groups: la tap cac dich vu ludi dugc chi dinh cho mét muc dich
riéng nao do.

5. Notification: cac dich vu tuong tac v6i nhau théng qua co ché trao dbi
thong di¢p trén céc 101 triéu goi dich vu. Thong tin trang thai dugc mod hinh cho cac
dich vu ludi sé thay doi khi hé thong chay.

6. Handle Map: dung cho cac van dé nhan dang. Khi cac factory dugc st
dung dé tao ra mot thé hién méi cua dich vu ludi, Factory tra vé dinh danh cua thé
hién méi nay. Pinh danh nay la sy Kkét hop cua Grid Service Handle (GSH) va mét
Grid Service Reference (GSR). GSH cung cip tham chiéu dén dinh danh cua dich
vu ludi con GSR c¢6 thé thay ddi theo thoi gian sdng ciia cac dich vu ludi.

» Cdc cai ddt ciia OGSI
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Pong vai tro 1a phén bt 16 cua kién trac dich vu lugi, OGSI can phai duoc
trién khai trén mot nén c6 hd trg cac dich vu Web. Thuong thi nha cung cép s€ cai
dat OGSI bang cach sir dung tryc tiép cic thanh phan thuc thi md md c¢6 sin cua
Globus va sau d6 tich hgp n6 véi platform cua riéng ho nhu Webspere, Weblogic...
> M0t so giao thivc chuin

SOAP (Simple Object Access Protocol): 1a co ché truyén thong doc lap voi
cau hinh nén va céc giao thirc khac. N6 dung XML dé trao d6i thong tin trong moi
truong phan tan. N6 hd tro nhiéu kiéu trao doi thong tin khac nhau bao nhu: mé
hinh trao d6i théng tin sau khi goi thii tuc tir xa hoic mé hinh trao doi thong tin
trong mot co ché huéng thong bao. SOAP thudng doc 1ap vé giao thuc, doc 1ap vé
ngon ngir, doc lap vé cAu hinh va hé diéu hanh, hd trg cac thong bao XML SOAP.

UDDI (Universal Description Discoverry and Intergation): kho chira phan
Ivu trlr cia cac dich vu Web. UDDI 1a phén dinh dang mo6 ta dich vu Web chuén.
Mot dang ky UDDI c6 thé chira siéu dit lidu cho bat ky kiéu dich vu ndo. UDDI cho
phép tim kiém va khai thac cac dich vu Web hiéu qua hon.

WSDL (Web Service Definition Language): ngén ngir dinh nghia céc dich vu
web. La ngdn ngit cung cip cach mo ta giao dién didc biét cua cac dich vu web va
cac APL. WSDL c6 thé duoc xem nhu 14 tai liéu duoc viét bang XML.

XML (eXtensible Markup Language): ngdén ngit danh diu mé rong. La mot
siéu ngodn ngit, st dung dé mo ta ngir nghia cua ddi twong va mé ta phan ciu trac
bén trong mot kiéu mo.

WSIL (WS-Inspection Language): tan dung dinh dang cia XML lam ting
kha nang khai thac va tap hgp nhiing mo ta cia dich vu web don gidn va mo rong

hon. WSIL 14 co ché don gian dé khai thac dich vu web, né 1a mét dinh dang XML.
1.3.3 Chuin OGSA

OGSA xac dinh pham vi cac dinh dang dich vu quan trong duoc yéu ciu dé
hd tro cho hé théng mang ludi va cac Gmg dung trong linh vyc thuong mai dién tur

va khoa hoc. N6 xac dinh tap cac dich vu nén tang thiét yéu cho cho rat nhiéu trinh
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g dung va cac hé théng; xac dinh cic chic ning dugc yéu cdu & mic cao dbi véi
mbi quan hé twong tac gilra cac dich vu I4i.

Muc tiéu cia OGSA 1a dinh nghia cac phwong thirc va co ché chuan cho van
dé co ban chung ciia cac hé théng ludi, ching han nhu cach giao tiép giita cac dich
vu, thiét 1ap dinh danh, dinh quyén truy cap, phat hién tai nguyén-dich vy, thong
bao 16i, va quan ly tap cac dich vu...
> Cdc thanh phan co bin ciia OGSA

C6 ba thanh phan chinh cia OGSA:

- Co s6 ha tang dich vu lwéi mé OGSI: xay dung trén cac k¥ thuat dich vu web
va ludi, OGSI dinh nghia co ché tao, quan 1y va chuyén doi thong tin gitra
cac dich vu ludi.

- Cde dich vu OGSA: xay dung trén cac co ché OGSI dé dinh nghia cac giao
dién va cac hanh vi két hop cho cac chuc nang khong duoc hd tro truc tiép
bai OGSI nhu phat hién dich vy, truy xuét dir lidu, tich hop dit liéu. ..

- Cdc mé hinh OGSA: hd tro cac dic ta giao dién béng cach dinh nghia cac mo
hinh cho cac tai nguyén chung va cac kiéu dich vu.

> Cdc djch vu nén (Platform services)

OGSA dung thuét ngit platform services d chi nhitng dich vu cung cip cac
chirc ning co ban. Platform services (i) cung cip cac chirc ning nén ding dé xay
dung cac dich vu lu6i khéc (ii) cung cép cac chirc ning chung ding trong mot sd
cac dich vu mirc cao (iii) cung cdp cac chirc ning duoc thiét ké dé dung cho cac
quan h¢ mo rong. Mot chirc nang dugce cung cép bdi mot dich vu nén s& duge mo ta
trong mot s6 cac dich vu mirc cao. Hién tai, tap cac dich vu nén ctia OGSA gf)m:

- OGSI: dinh nghia cac dich vu ludi va cac co ché nén dé tao, quan ly va trao
d6i thong tin gitra cac dich vu

- WS-Agreement: cung cAp mot tip giao dién hd trg viéc diéu chinh cac chinh
sach, cac thoa thuan muc dich vy, dat trudce ...

- CMM (Common Management Model): cung cip mot co s& ha ting c6 thé

quan ly dugc cho cac tai nguyén trong OGSA. CMM dinh nghia m6 hinh cu
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XUt co sO cho tit ca cac tai nguyén va cac bo quan 1y tai nguyén trong ludi,
cong thém chirc ning quan 1y cac mdi quan hé va quan 1y vong doi
OGSA Data Services (cac dich vu dit liéu OGSA): cung cap cac chirc ning

co ban dé quéan 1y di liéu trong mot méi truong ludi

» Cdc yéu cdu vé mat chirc ning

Yéu cau chire ning co ban: kham pha va moi gioi; do dac va tinh toan; chia
sé dit liéu; trién khai; t& chire do; giam sat; chinh sach

Yéu cau bao mdt: bao mat da ph::in; giai phap bao mat pham vi; xac thuc, uy
quyén va cip quyén; ma hoa; chimng thyc

Yéu cau vé quan 1y tai nguyén: dong nhat cach cung cép, a0 hoa tai nguyén,
t6i wu viée str dung, c6 kha nang 1ap lich va cung cdp bing thong dong, co
kha nang truy cap theo 16 va truy cap tuong tac, hd trg quan 1y va giam sat
viéc sir dung, 1ap lich dong cho cac tac vu, dam bao cac tai nguyén dugc str
dung nhu nhau, c6 kha niang dat trudc tai nguyén, co co ché ghi lai cac xur 1y,
va phai quan 1y duoc ludng cong viéc va phai dinh gia dugc viée sir dung tai
nguyén dé 1ap hoa don cho ngudi ding

Cdc yéu cau vé ddc tinh ciia hé thong: phai co kha nang chiu 13i, phat hién
duoc hiém hoa, ty "cham soc sttc khoe" cia tai nguyén, giam sat, theo doi su
tn cong, quiy riy, quan ly dugc cic ing dung ké thira, c6 thé "hé thong
hod" va "tu dong hoa" cac hoat dong chuén cho bd quan tri, c6 kha néng khoi
tao yéu cau tuong tac theo thoa thudn giita client va server va tao nhom/tap
cac dich vu, cho phép mdt s6 dich vu dugc ké thira va sir dung lai cac dich vu

da ton tai

1.4 Cac thanh phan chinh trong mé hinh chirc ning cia luéi

1.4.1 Bao mat

Béo mat ludn 1a mot thanh phan quan trong trong bat ki hé thng tinh toan

nao trong d6 c6 moi truong ludi. Khi nguoi st dung thuc hién cong viéc tir xa trén

hé théng khac, ho thudng quan tim t6i viée liéu hé théng do c6 dam bao duoc ring
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cong viée va dir liéu ciia ho khong bi truy cap trai phép. Con nha cung cap dich vu
thi lai phai ddm bdo ing dung ludi khong lam gidn doan cac ung dung dang chay

trén may ngudi dung hodc khong giao tiép, truy cap véi cac dit liéu ca nhan.
1.4.1.1 Co ché bao mit trong mdi truwong luéi

Céc thanh phan tham gia ludi lai chiu tac dong cia chinh sach cuc bd trong
pham vi ctia mdi thuc thé tham gia ludi. Dé giai quyét kho khin nay, co ché bao
mét ludi cho phép t6 chirc a0 ding chung mét phan chinh sach véi cac té chire thyc.
Giai phap tai chong cac chinh sach nhu trén bt budc bao mat ludi phai dam bao cac

chirc nang nhu: hd trg nhiéu co ché bao mat khac nhau; khoi tao dong cac dich vy;

thiét 1ap dong cac mién chirng thyc tin tudng. { Formatted: Bulets and Numbering )
L :

1.4.1.2 Cac chinh sach bio mat trong moi trwong lwdi

Sau day la cac chinh sach bao mat:

= Moi truong luéi bdo mdt da mién: tap trung diéu khién cac tuwong tac lién
mién, 4nh xa hoat dong 1ién mién véi cac chinh sach bao mat dia phuwong

»  Hoat dong ludi han ché trong don mién qudn tri: cac hoat dong da mién phai
tuan theo chinh sach bao mat dia phuong trén mién quan tri don

»  Cdc chii thé toan cuc va cuc bé déu ton tai: tai moi mién quan tri don déu ton
tai hai chu thé trén

»  Chitng thuc da phwong: hoat dong gitra cac thyc thé trong cac mién tin tuong
khac nhau doi hoi phai cé chirng thuc da phuong

 Moi déi tuwong toan cuc dwoc anh xg vao doi twong cuc bg duoc coi nhu
chung da qua chung thyc dia phuong trén dbi tugng cuc bd do

» T4t ca cac quyét dinh diéu khién dwoc dwa ra déu la cuc bo hay dua trén co
s& cua d6i tuong cuc b

= C6 thé ding chung tdp gidy chirg nhdn voi cac chuong trinh thay mat cho
cing mot tién trinh, chay trén ciing mot chu thé trong cling mot mién tin

tudng
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- { Formatted: Bullets and Numbering J
«-

1.4.1.3 Ha ting an ninh mang lwéi GSI (Grid Security Infrastructure)

GSI 1a co ché cho phép xac thuc va truyén théng an toan trén mang ludi. N6
cung cép mdt s6 dich vu nhu: kha nang xac thuc 14n nhau, co ché dang nhap mot
1an, co ché uy quyén. GSI dua trén cac cong nghé ma khoa cong khai (Public Key
Infrastructure hay PKI), Chimg thu X.509 (Certificate), Nghi thtc truyén thong bao
mat (Secure Socket Layer hay SSL).

Nhitng chuin cong nghiép vé bao mat trén dugc thém vao co ché ding nhép
mot 1an (SSO) va uy quyén (Proxy) tao nén nén tang bao mat virng chic ciia mang

ludi. Sau day 1a mot so dac diém cia GSI va cac cai dit ing dung cia no.

- [ Formatted: Bullets and Numbering J

» Co s6 ha ting khéa cong khai
Chimg thyc trong GSI 1a thao tac cung cap cho mdi thuc thé mot tén dinh
danh duy nhét bang cach dua ra khai niém gidy uy quyén ludi, né 1a mot cap gidy

ching nhén va khoéa ma hoa (khoéa bi méat). Trong moéi truong PKI, mdi thuc thé

phai trao quyén s¢ hitu khoa bi mat cua minh d€ bao dam su toan ven cua h¢ thong.
- [ Formatted: Bullets and Numbering J

» Bado mdt mirc thong diép va mirc giao vin
GSI cho phép thuc hién bao mat & muc giao van va muc thong diép. Néu
chung ta st dung bdo mét mirc giao van, toan bd truyén thong dugc ma hoa. Néu str

dung bao mat murc thdng di€p thi chi ndi dung cua thong diép SOAP dugc ma hoa.

i S0AP message - SOAP message ' Service
C| |er|t for service A; Encwpt - :g;if:f; Decrypt forservice A ——m
Irvike methed e Inveke method A
e ISII&{S;L'.'II t )
wilh para- R edd" wih para-
meter 10 ke meer 10
Hinh 1-5 Bdo mdt mirc giao vdn
Encrypled [
SOAP message SOAP messipe SAP messige Service
CI |ent for senice A: EI'ICI'}'FI —B forsenice A Decrypt forsemice &r  ——m
Invoke methad 56T 50, Ivoke method A
‘add" wih para- Al — “add" with para-
meder 10 E5cHG meder 10

Hinh 1-6 Bdo mdt mirc thong diép
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Ca hai mtc bao mat nay déu dya trén khoa cong khai, va do do co thé dam
bdo tinh toan ven, ri€éng tu va kha nang ching thuc. Thuong thi héi thoai an toan
phai dam bao t6i thiéu kha ning ching thyc. Toan ven thudng rit cin thiét, nhung

c6 thé bo qua. Mi héa c6 thé dugc kich hoat dé dam bao tinh riéng tu.

- [ Formatted: Bullets and Numbering }

> Gidy tiy nhi¢gm

Trong méi trudng ludi, ngudi sir dung can duoce chimg thyc nhiéu lan trong
khoang thoi gian trong dbi ngan. GSI giai quyét van dé nay voi khai niém gidy ty
nhiém. Mdi gidy uy nhiém s& hoat dong thay mit ngudi dung trong mot khoang thoi
gian Uy quyén ngin han. Gidy uy nhiém c6 gidy chimg nhan va khoa bi mét riéng

cua no, dugc tao ra bang cach ki 1én giay chirng nhan dai han cia nguoi dung.

“ - P - [ Formatted: Bullets and Numbering J
> Sw uy quyén

Céc tng dung ctia ngudi dung c6 thé thay mat ho trong méi trudng ludi. GSI

cho phép nguoi dimg ty quyén gidy ty nhiém ctia minh dé giao dich cic may tir xa.

- [ Formatted: Bullets and Numbering }

» Chirng thuc
GSI hd tro co ché cho phép chuyén cac tén dinh danh GSI cua nguoi ding
vao trong cac dinh danh dia phuong (tai khoan cia mot nguoi dung Unix cuc bg).
Viéc chung thuc cac dinh danh GSI s& chuyén vé ching thuc cac dinh danh
dia phuong, cung véi viéc do, cac chinh sach dua ra cling nam trong pham vi cuc bd

nhu: quyén truy nhap file, dung lugng dia, tc d6 CPU,...
1.4.2 Quan ly tai nguyén luwdi
1.4.2.1 Nhirng thach thirc trong quan ly tai nguyén lwéi

> Xudt phdt tiv diic trung ciia tai nguyén luéi

Ludi khong gitr quyén diéu khién tuyét ddi dbi véi tai nguyén, ta phai phat
trién phuong thirc quan 1y trén cac viing khac nhau va ngudn tai nguyén khong dong
nhit.

Cac tai nguyén ludi la sy khong dong nhit, cac to chirc khac nhau cé cac

chinh sach quan 1y tai nguyén khac nhau, va muc dich cua nguoi dung tai nguyén
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lai khac nhau hodc thim chi ¢ thé mau thudn nhau. Hau hét cac ung dung yéu ciu
str dung ddng thoi nhiéu tai nguyén & nhiéu noi khac nhau dé hoan thanh céng viéc.

Mot thach thie nita ddi v6i quan 1y tai nguyén 1a van dé bao mat tai nguyén.
Vi h¢ thong luéi 1a phan tin ca vé dia 1y va té chic. Céc to chirc khac nhau c6 cac
chinh sach vé bao mat khac. Mot ludi c6 da dang ngudn tai nguyén, mdi tai nguyén
lai yéu cAu cac murc bao mat khac nhau.

» Dinh vi tai nguyén luoi

Khi ¢ yéu cau cia ngudi dung, bd quan 1y tai nguyén s& tim tai nguyén tir
dich vu chi muc (Index Service) sau d6 dinh vi tai nguyén dén mot s6 nut cu thé nao
do6 trong ludi va tai cac nut nay thi tai nguyén sé duoc lap lich st dung. Khi mét
mg dung dang chay, bo quan 1y tai nguyén cin theo di trang thai tai nguyén va
thong bao trd lai cho bo 1ap lich va hé théng ké toan. Khi ¢6 2 yéu cau duogc dé trinh
dén ludi cung lac thi ca 2 s& cung duoc xir 1y theo quy woc hoat dong ciia hang doi:
khi mot Gmg dung yéu cau st dung tai nguyén ma hién tai tai nguyén d6 dang phuc
vu cho mdt tng dung khac thi n6 s& duoc xép vao hang doi cho dén khi tai nguyén
d6 duoc sir dung xong va san sang phuc vu.

Moi truong ludi phan tan vé dia 1y va tai nguyén ludi 1a khong dong nhat,
nén dé dinh vi ding tai nguyén, ta can phai thiét ké mot hé thong quan 1y tai nguyén
phit hop va phai chuyén sang hudng tiép can da ting va to chirc tai nguyén phi tap
trung.
> Vin dé thwong lwong tai nguyén lugi

Qua trinh thuong lugng tai nguyén ludi dya trén cac giao thirc hay cac luat
trong kinh doanh dé chuyén dbi cac 1énh budn ban giita ngudi sir dung tai nguyén
va céc nha cung cp tai nguyén. Hinh 1-7 minh hoa cac giao thirc thuong lugng ma
ca hai phia mua va ban can trong qua trinh mic ca.

Pau tién, phia khach hang két ndi v6i nha cung cdp. Sau khi nhan dugc gia
tai nguyén, ca hai bén ban va mua sé& tién hanh thuong lugng. Khi thuong luong

thanh cong, phia khach hang s& yéu cau ngimg két ndi va sir dung tai nguyén do.
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Trade Manager
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Confirm Deal(DT, Y/N)

A

DT - Deal TemEIate:

- resource requirements (TM) Cancel Deal(DT)

- resource profile (TS)

- price (any one can set)

- status Change Deal(DT)
- change the above values
- negotiation can continue
- accept/decline Get Disconnected
- validity period

A

F
3

Hinh 1-7 M6 hinh thwong lwong tai nguyén lwoi
1.4.2.2 H¢ quan tri tai nguyén GRAM

GRAM la dich vu dugc xay dung trén co ché bao mat GSI, nd doéng vai tro 1a
bd quan 1y, phan chia tai nguyén trong toan bo hé thong tinh toan ludi.
> Kién triic ciia GRAM
Kién tric bén ngoai:

Dé ¢ thé dé trinh mot cong viée 1én mot host, ngudi dung sé théng qua cac
API cia GRAM Client dé xéac lap cac thong tin vé tai nguyén ma cong viéc can ,
ddng thoi tao ra tién trinh méi. Nhitng thong tin ny s& duoc giri dén Gatekeeper
twong tmg. Gatekeeper nay s& xac thyc nhitng thong tin duoc giri dén dya vao co
ché bao mat GSI. Néu tit ca déu hop 1¢, Gatekeeper s€ tao ra mdt Jobmanager dé
phuc vu cho job. Job manager s€ phan tich kich ban RSL do nguoi st dung gui toi.
Nhiing két qua phan tich duoc ngay lap tirc duoc gui téi cac ngudn tai nguyén cuc
bo va tién hanh thyc thi cong viéc. Bén canh do, jobmanager ciing s€ tao ra cac tién
trinh 1am nhiém vu theo d&i va diéu khién cong viéc trong sudt qué trinh xir 1y.
Trong lac cong viée dang thyc thi hay da thyuc thi xong, cac ngudn tai nguyén cuc

b6 s& phai thuong xuyén cap nhat thong tin tai nguyén vé cho MDS. MDS sau d6 s&
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hién thi nhitng thong tin nay cho phép ngudi ding xem xét va lya chon ngudn tai
nguyén nao thich hop véi cong viée cua minh.
Kién triic bén trong:

Dé co thé thyc thi mdt cong viée tir xa, GRAM Gatekeeper phai dugc chay
trén mot remote computer, ling nghe & mot cong duoc quy dinh trude; cong viée sé
duogc thyc thi trén remote computer d6. Viéc thuc thi bat dau khi ung dung nguoi
dung chay trén may cuc bd guri job request dén remote computer. Request do s&
mang cac thong tin vé 1énh thuc thi, ludng vao, ludng xuit ciing nhu cac thong tin
vé tén va cbng giao tiép cua remote computer. Request job s& dugc xur 1y boi
GRAM Gatekeeper, tir d6 nd sé tao ra mot job manager tuong irng ma cong vi¢c
yéu cAu. Lac do, J obmanager s€ theo doi tinh trang thyuc thi job va chiu trach nhiém

thong bao thong tin cta job cho nguoi st dung.
1.4.3 Quan ly dir li¢u

Quan ly dit liéu 1a mot phan quan trong trong tinh toan ludi né cho phép truy
nhap tai nguyén trén ludi v6i khdi lwong 16n hang giga-bytes tham chi hang tera-
bytes dit liéu. Quan 1y dit liéu phai dam bao dugc tinh an toan va 6n dinh trong qua
trinh di chuyén dir liéu gita cac nut trong mang ludi dé hd tro qua trinh thyc thi cac

cong viéc trong hé thdng tinh toan ludi.
1.4.3.1 Giao thirc truyén tap tin mang lréi GridFTP

GridFTP la giao thirc truyén tap tin giébng nhu FTP [29] hay truyén dit liéu
nhu HTTP. Pay 1a giao thirc ¢6 hiéu ning cao, an toan va déng tin ciy nhit trén
mang Internet hién nay. GridFTP duoc cac nha chuyén mon danh gia cao vi né cung
cép cac tinh ning dic trung phi hop véi kién trac mang ludi nhu:

= Baio mit theo chuin GSI trén cac kénh didu khién va kénh truyén dit liéu

= Tao lap va quan 1y cac kénh truyén dir liéu song song, cho phép ting toc do
truyén dir lidu t6i muc ky luc.

» Trao ddi tung phﬁn tap tin dir li€u, dac biét hi¢u qua voi cac tap tin dir li¢u cod

dung luong cuc ky 16n.

Nguyé~n Thi Kim Tuyén — Lép Cao hoc CNTT —Khod 2004-2006 - Dai hoc BKHN Trang 30



Ludn van thac st khoa hoc Nghién citu t(fng quan Vvé tinh toan huedi va cai dit mé hinh thir nghiém

= Trao doi dir liéu v6i sy tham gia ctia phia thir ba. Day 1a nghi thirc cho phép
chuyén tap tin truc tiép tir may chi toéi may chu khi kénh diéu khién nam trén
may chu thtr ba
= Xéc thyc cac kénh truyén dit lidu
= Tai sir dung cac kénh truyén dit liéu va dan truyén cac 1énh diéu khién
» Mo rong tir FTP
GridFTP bao gdm mdt s6 chirc ning trong giao thirc FTP m¢ rong va da
duoc chuin hoa nhung it dwoc cai dat trong cac hé théng hién tai. Cac chitc ning
khac 1a cac chirc nang méi so véi FTP nhu:
- Co so ha ting bao mat ludi va hd tro Kerberos
- Diéu khién bai dbi téc thir ba
- Truyén dit lidu song song; phan doan va timg phan
- Tu dong thuong luong ving dém TCP
- Truyén dit liéu tin cdy va c6 kha nang khoi dong lai

> Kién tric ciia dich vu GridFTP

N Y N

#-1-2-1-3-0-1-i-1-]

Client PI

" Control
Channels

Server PI

[ e T Ly ep——

Intemal IPC AP | | Intemal IPC API |

LY

IRFERREE W
)
_|
T
O
_|
0

Hinh 1-8 Kién triic ciia Grid FTP
B9 thong dich giao thirc PI:
Server PI c6 nhiém vu quan 1y kénh diéu khién, trao doi thong tin véi may

khach qua kénh nay. Pé may khach lién lac dugc v6i may chi GridFTP, server PI
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phai chay nhu mét chuong trinh thuong trd, ludn ling nghe & cong nao d6. Hoic
mot dich vy khac cta hé thdng phai lang nghe trén cong nay, va khi nhan dugc yéu
cau thi s& chuyén 151 goi téi Server PI. Tiép d6, Client PI va Server PI “n6i chuyén”
v6i nhau qua giao thirc da dinh san.

Trong sudt qua trinh truyén thong, Server PI chi quan tdm t6i viée xay dung
md ta cho qua trinh truyén dit liéu. Thoi dién nay, né khong lién hé voi DTP hodc
DTP c6 thé chua chay. Khi nhan 1énh yéu cau hoat dong lién quan t6i DTP, Server
PI giri ban mé ta qué trinh truyén cho DTP. DTP tu thyuc hién truyén dwa vao ban
md ta nay. Khi ban mé ta dwoc giri di, Server PI chi dong vai tro 13 tang chuyén tiép
cac thong tin trang thai.
Tién trinh truyén dir liéu DTP:

Ban than DTP dugc cdu tao bai ba mddun két hop nhu sau:

M dun Ma dun Mo dun .
irvedn | ) xidly giac the ?;Tg u
dinien | diligu ﬁ kénh dif ligu :

Hinh 1-9 Puwong ong truyén dir ligu DTP

1. Mé-dun truy cdp dit liéu: chiu trach nhiém doc/ghi dit liéu t6i ngudn/dich.
Giao dién truy cap g6m cac 1énh gui, nhan, tao, xba, ddi tén, tinh téng, kiém tra.

2. M6-dun xir Iy dit liéu: xt 1y dit liéu phia may chu: nén, co din, ghép nbi
cac tép. Hién tai chuc nang xu Iy dit li€u duoc cai dat cuing mbédun truy cap dir li¢u.

3. Mé6-dun giao thuc kénh dir liéu: ddm nhiém viéc xu ly kénh dir liéu, g6m
cac thao tac nap/giri dit liéu. Mot may chu c6 thé hd trg nhiéu kénh truyén dir liéu.
» Bdo mit trong GridFTP

GridFTP cung cip viéc ching thuc an toan kénh diéu khién, dam bdo tinh
toan ven va bi mat cho kénh dir liéu. Co ché bao mat cua né xay dung trén nén GSI.

Phién lam viéc duoc thiét 1ap khi may khach khai tao két ndi TCP téi cong
ma may chii GridFTP server dang ling nghe. Pau tién dién ra qua trinh chimg thyc.

Pay 1a quéa trinh bét tay ba budc. May khach trinh mot gidy ty nhiém, gidy nay
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chira thong tin vé nguoi ding dai dién cho may khach gdm dinh danh, khoa cong
khai, tén nha thim quyén... May chu ciing phai dua ra mot gidy ching nhan riéng
dugc cdp boi nha thim quyén ma may khach tin twong. Néu qué trinh kiém tra
thong tin trén cic gidy ching nhan nay thit bai, lién két khong dugc thiét lap.
Nguoc lai, giai doan xac dinh thim quyén dién ra: xac dinh quyén han truy cap cia
may khach ddi voi dir liu trén may chu. biéu nay dugc thuc hién béng cach anh xa
may khach véi mot nguoi dung dia phuong trén may chii. Quyén truy cip ctia nguoi
dung dja phuong s& twong duong voi quyén truy nhap ciia may khach. Thong tin
anh xa duoc luu trén may chu trong mot tép grid-mapfile. Néu chua co thong tin
anh xa, tién trinh truyén dit liéu khong duoc hoan thanh. Mic dinh, kénh diéu khién
duoc ma hoa dé bao dam tinh toan ven.
» Cai dat dich vu GridFTP

Cai GridFTP trén nit ludi cung cip dich vu. Nut nay duoc goi 1a may chu
GridFTP. Cai GridFTP Client cai trén may khach, thuc hién giri yéu cau ti may
cha GridFTPdé truy xuét dit liéu. Dé thyuc hién chirc ning truyén tép diéu khién boi
dbi tac thur ba, hai nut luéi tham gia qua trinh truyén phai dwoc cai dat GridFTP

Server.
1.4.3.2 Dich vu dinh vi ban sao RLS

Muc dich tao ban sao 1a dé lam giam tr& truy cap, ting tinh dia phuong ciia
dir liéu, ting hiéu ning, kha ning mé rong, va tinh chiu 18i cla cac ing dung phan
tan. HE théng st dung ban sao can ¢6 k¥ thuat xac dinh vi tri ban sao.
> Yéu cau déi véi mot dich vu dinh vi bin sao
RLS phai théa mén cac yéu cau sau:

- Ban sao ¢6 tinh chi doc: RLS chi quan 1y tép khong thay doi hodc thay ddi
khong thudng xuyén, dugc dinh danh duy nhat dudi cac phién ban khac nhau
- Pham vi sir dung: hé thong phai c6 kha ning trai rong trén hang trim mién,

quan ly khoang 50 tri¢u tép logic va 500 tri€u ban sao vat ly
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- Hiéu nang: hé thong phai c6 kha nang hd trg khoang 1000 truy van va 200
lan cap nhat trén mot gidy. Thoi gian hoi dap trung binh phai it hon 10
miligidy, va thoi gian hdi dap truy van trung binh khong vuot qua 5 gidy
- Bdo mdt: RLS quan tdm nhiéu nhét t6i bao vé tinh riéng tu va toan ven cua
thong tin ton tai va vi tri dir liéu
- Tinh nhdt quén: RLS khong hd trg khung nhin nhit quan hoan toan ddi véi
tat ca ban sao
- Tinh tin cdy: 16i xay ra & mot mién khong lam anh huodng t6i toan bo hoat
dong cua hé thong
> Kién tric ciia dich vu dinh vi bin sao

Kién trac cua dich vu quan 1y ban sao phai dam bao duoc yéu cau thyc thi
trén moi trudong phan tan cao. Trong kién trac RLS, may chu dinh vi ban sao cuc bd
cho tirg mién dugc goi 1a LRC — Local Replica Catalog. May chu thyc hién nhiém
vu danh chi myc cac LRC. Giao dién truy xudt ctia ngudi sir dung dugc goi 1a RLI —
Replica Location Index. Thong qua RLI, ngudi st dung c6 thé tim dén cac LRC
mdt cach dé dang. LRC phuc vu nguoi dung cuc bd trong td chue, con RLI phuc vu
nguoi st dung trén pham vi toan bo ludi. Nhu vay, trén pham vi toan ludi di liéu,
dich vu RLS dugc trién khai dudi dang mot tap cac LRC phan tan tai site dia
phuong va mot s6 RLI danh chi muc cho cac LRC.
Kho dinh vi ban sao cuc by LRC

LRC luu gii thong tin vé cac ban sao cia mot td chire cu thé. LRC ¢6 mot sd
chuc nang nhu:

- Vé néi dung: luu trit anh xa gitra tén tép 16gic bat ky véi tén tép vat Iy

Vé truy van: dap tng dugc cac truy van: Cho moét LEN, tim tip cac PFN

twong ung véi LFN d6, Cho mdt PFN, tim tap LFN tuong tng v6i PFN dé

- Vé tinh toan ven cuc bg: quan ly tinh toan ven gitra ndi dung cua tén 16gic
v6i ndi dung thye su dugc luu trén cac hé théng luu trir

- Vé bdo mdt: thong tin trong LRC c6 thé lién quan dén diéu khién truy cép, vi

thé hd trg k¥ thuat chimg thuc va xac nhan khi xir 1y yéu cau tir xa
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- Vé su lan truyén trang thdi: LRC thuong xuyén giri thong tin trang thai -
thong tin vé su thay ddi céc anh xa téi RLI, béng cach str dung thuat toan lan
truyén trang thai

Chi muc dinh vi ban sao RLI:

LRC chi luu trir thong tin dinh vi ban sao tai cac td chuc, chi phuc vu ngudi
sir dung trong pham vi t6 chirc d6. N6 khong hd tro ngudi ding truy van nhiéu t6
chirc cung mot lac. Thong tin chi myc trong dich vy dinh vi ban sao dugc luu dudi
dang mot tap cac RLI, mdi RLI bao gdm tap ban ghi gdm hai trudng (LEN, con trd
t6i LRC). RLI ¢6 thé danh chi muc cho RLI khéc.

Dua trén ky thuat du thira, phan doan, va trang thai mém, co thé chi ra cac yéu cau
ddi v6i mot nat chi muc dinh vi ban sao toan cuc RLI nhu sau:

- Truy cdp tir xa an toan: RLI phai hd tro ching thyc, xac nhan, tinh toan ven,
tinh tin cdy, va phai trién khai quyén diéu khién truy cdp cuc bd trén thong
tin ma n6 quan ly

- Lan truyén trang thdi: RLI phai c6 kha ning nhan thong tin mé ta trang thai
do cac LRC giri dén dinh ky

- Truy vdn: RLI phai tra 15i truy van téi ban sao ctia mot LEN cu thé bang cach
tra vé vi tri vat 1y cuia LFN d6 hodc thong bao rang LFN khong nam trong chi
muc hién thoi, trong truong hop khong tim thay

- Trang thdi mém: RLI phai 4n dinh thoi gian hét han d6i voi thong tin luu trix
trong chi muc. Néu mot muc ga“in lién v6i mot LRC khong nhan dugc thong
tin trang thai cap nhat tir LRC trong khoang thoi gian 4n dinh, RLI phai loai
bdé muc do

- Phuc héi khi 16 xay ra: RLI khong dugc phép chira thong tin trang thai bén
vitng vé cac ban sao. N6 phai khoi phuc ndi dung sau su cb chi bang céach sir
dung cap nhat trang thai dong tir cac LRC

> Cdc tham sé dic trung ciia kién triic RLS
Pé dic ta mot pham vi rong 16n kién trac cua RLS, nguoi ta dung bo sau

tham s6 (G, Py, P, R, S, C). Bén tham s6 dau tién (G, Py, P, R) mo ta tinh phan
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tan cua thong tin ban sao. Hai tham s sau dinh nghia cach thong tin dugc giri tir

LRC dén RLI. Phan tiép theo phén tich y nghia timg tham s6:

G: S6 lugng RLI trong hé thng

P,. Dic trung cho kiéu phan nhom tén tép 16gic trong RLI

Pr: Pic trung cho kiéu phan nhom khong gian tén LRC

R: N6i dén murc do du thira trong viéc danh chi muc ddi véi mdi tén tép logic
LEN

S: Tan sudt va cach thirc cap nhat thong tin tir LRC dén RLI

C: Phuong phap nén thong tin trao ddi gitta LRC va RLI

1.4.4 Lap lich trong méi trwong luwoi

Sau khi xac dinh duoc tai nguyén can thiét ta phai 1ap lich trinh cac cong

viéc duoc thuc thi. Néu cac cong viéce 1a hoan toan ddc 1ap thi c6 thé khong can bo

1ap lich. Nhung thuong thi ing dung doi hoi cin phai du trit tai nguyén nao do,

hodc cac cong viéc can giao ti€p vdi nhau. Do do, can c6 bo 1ap lich dé phdi hgp cac

cong viéc.

Lap lich trong luéi bao gém 3 giai doan chinh [16]:
Kham phé tai nguyén va dua ra danh sach tai nguyén co thé sir dung duoc
Lua chon tai nguyén pht hop nhit di v6i yéu cau cong viée

Thuyec thi cong viéc

» Giai doan 1: khai phd tai nguyén

Xac dinh xem tai nguyén nao kha dung ddi voi ngudi dung hién tai.

Buoc 1: Tim cdc tai nguyén kha dung: xac dinh tap tai nguyén ma ngudi
ding c6 du tham quyén truy nhap téi

Bude 2: Xdc dinh yéu cau g dung: ngudi dung phai dinh ra mot tap cac
yéu cau tdi thiéu dé thuc hién cong viéc dé loc cac tai nguyén kha dung

Buée 3: Loai bo nhitng tai nguyén khéng dap vmg dwoc yéu cau t6i thiéu cia
céng viéc: can ¢t vao danh sach céc tai nguyén ma nguoi dung cé quyén sir
dung va cin ctr vao két qua phan tich yéu cau cong viéc & budc hai, ta loai bo

tat ca nhitng tai nguyén khong dap tmg dwoc nhimng yéu cau téi thiéu cia
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cong viéc. Pén cudi budc nay nguoi sir dung s€ co trong tay mdt tdp cac tai

nguyén c6 the dung dé trién khai cong viéc

» Giai doan 2: Lwa chon tai nguyén.

Tién hanh thu thap cac thong tin lién quan tdi cac yéu cau con lai cua cong

viée va lya chon ra tai nguyén thich hop nhit dé thyc thi cong viéc.

Bueée 1: thu thdp thong tin déng: xac dinh xem thong tin ndo san cd va nguoi
ding c6 thé truy nhap dén né nhu thé nao

Buéce 2: Lira chon tai nguyén: sau khi da c6 day du thong tin vé tai nguyén
ngudi dung s& lya chon nhimg tai nguyén phu hop nhét cho yéu cau va muc
dich cua ho. Budc nay thuong do bd 1dp lich va quén ly tai nguyén thay mat

ngudi ding dam nhén tr dong bang cach giai bai toan tbi wu

» Giai doan 3: Thuc thi cong viéc.

Tién hanh cac budc dé thuc thi cong viéc trén tai nguyén da chon, giam sat

trang thai cong viéc va guri két qua lai cho nguoi sir dung

Buéce 1: Bt triede tai nguyén (tity chon): dé co thé str dung tot nhat mot hé
théng nao do, mot phﬁn hodc toan b tai nguyén phai dugc dit trudc

Buoc 2: Dé trinh cong viéc: sau khi da chon dugc tai nguyén tng dung, cong
viéc can phai dugc d¢ trinh 1€n tai nguyén do dé thuc hién bé'lng cach chay
mot dong 1énh don hodc chay mot day cac kich ...

Buée 3: Cdc cong viéc chudn bi: trong budc niy phia ngudi dung s& lam céac
cong viée can thiét dé ung dung co thé chay duoc. Vi du: dung GridFTP dé
chuyén cac file dit liéu can thiét dén dia diém noi cong viéc s& chay

Buée 4: Theo doi tién dp: tuy thude vao tng dung va thoi gian chay ciia no
ma nguoi dung cé thé mudn theo ddi tién d6 va c6 thé sé thay ddi y dinh cia
ho vé viéc cong viéc s€ dugc thyc hién & dau va nhu thé nao

Bude 5: Hoan thanh céng viéc: khi cong viée két thiic thi can phai bao cho

ngudi sir dung bang mot hinh thirc nao do
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- Budoc 6: Don dep va két thiic: sau khi mot cong viéc da duoc thuc hién xong,
két qua cong viéc phai duoc guri lai cho nguoi dé trinh, dong thoi cac file tam
thoi ciing phai dugc xoa di
1.4.5 Grid Portal
Hé théng TTL chi cung cap cho ngudi st dung mét tap hop cac dich vu
chung va kha ning khai thac cic ngudn tai nguyén phan tan. N6 khong cung cip cac
thanh phan giao dién than thién phuc vu ngudi sir dung. Vi vy, doi hoi can phai co
mot cong cu cung cip cac thanh phan giao dién phuc vu ngudi sir dung. Trude thuc

té d6, mot cong giao tiép hé thong Gird véi tén goi Grid Portal ra doi.

Hinh 1-10 Cong di¢n tir GridPortal

Grid Portal 13 cong két ndi dich vu giita nguoi dung va nha cung cap dich
vy, dugc phat trién nhu mot phan mém trén mang Intenet dé cung cip cac chiic
nang can thiét theo huéng nguoi ding. Viée st dung cong nghé Portal cho phép tao
mdi trudng 1am viée riéng biét cho timg nguoi dung, dong thoi tach biét cac chirc
ning dich vu riéng biét tir phia may chu va tai sit dung cac thanh phan chirc ning
cua Web.

Grid Portal dugc hinh thanh tir hai khai niém cong (portal) khac nhau: Cong
chuyén cho tmg dung (Application Specific Portal) cung cip mot tip con cac thao
tac truy cap Grid chuyén biét tr bén trong mot ing dung, tir cac mién dic biét. Va
Cong chuyén cho nguoi dung (User Specific Portal) cung cép cac dich vu riéng lién

quan d¢ cac site phuc vu cho mét tac vu truyén thong nao .

Nguyé~n Thi Kim Tuyén — Lép Cao hoc CNTT —Khod 2004-2006 - Dai hoc BKHN Trang 38

Client

Grid Portal



Ludn van thac st khoa hoc Nghién citu t(fng quan Vvé tinh toan huedi va cai dit mé hinh thir nghiém

Pé trién khai cong nghé GridPortal, chung ta c6 thé sir dung cong cu phat
trién GPDK (Grid Poratl Development Kits) [30].

1.4.5.1 Céc yéu cau ddi véi Grid Portal

1. Cac yéu cau vé an toan bao mdt: hién tai, khi phat trién cac Grid Portal,
mdt sd yéu cau sau lién quan téi van dé biao mat nhu quan ly gidy uy nhiém luéi,
giao tiép véi co so ha ting bao méat GSI thong qua Portal:

- Nguoi dung phai c6 mot trinh duyét Web chuin dé tiép can cac Grid Portal

- Ngudi ding c6 thé truy nhap tai nhitng diém ma ho khong c6 san gidy ching
nhan Grid

- Ngudi dung c6 thé 1am bét ctr diéu gi thong qua Grid Portal trong pham vi
cho phép cua gidy tiy nhiém

2. Quan Iy cdc file tir xa: ngudi dung c6 thé truy cap cac dich vu thu muc va*
file & xa va co thé st dung cac cong cu phan loai, 1ap cac ban sao dir ligu.

3. Quan Iy cong viéc thiee hién tir xa: ngudi ding c6 thé thyc thi va quan sat
cac cong viéc thuc hién tir xa, déng thoi ¢ thé thuc thi cac cong viéc phtrc tap theo.

4. Truy cdp cdc dich vu théng tin luéi: ngudi dung ¢ thé tim kiém, truy van
céc yéu cau thong qua cac dich vy luu trit thong tin ciia toan bo hé thong ludi.

5. Giao dién g dung: cho phép an di nén tang phirc tap ctia co s ha ting

ludi. Nguoi dung tuong tac voi ludi thong qua mot giao dién than thién.
1.4.5.2 Chuyén tii cac Job trong Grid Portal

Mot ha ting bao mat GSI md rong tir phién ban ctia SSH ¢6 thé twong tac voi
cac jobs duoc tai 18n hé théng Grid. Tt ca cac jobs duoc tai 1én s& dwoc bd quan tri
GRAM giri dén cac Gatekeepers.

Cac thanh phan chinh ciia céng cu GDPK dung dé chuyén tai cac job la
JobBean, JobSubmissionBean va JobInfoBean. Bén canh ba thanh phan chinh,
GDPK con cung cap hai thanh phdn bean phu khac c6 lién quan dén job la
JobMonitorBean va JobHistoryBean.
> Truyén tip tin (File Tranfer)
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Viéc di chuyén tip tin hién nay duoc cung cdp boi thanh phin

FileTranferBean. N6 c6 hai dang:

GSISCPTranferBean: dugc st dung dbi véi cac hé thong cé cai dat GSISSH
gitip di chuyén file thong qua co ché GSI duoc md rong tir “scp”
GSIFPTTranferBean: cai it GSI mo rong tir FTP thuan java va n6 c6 kha
nang di chuyén file gitra cc third-party khac nhau

Ca hai dang trén déu bao dam an toan cho viéc sao luu dit liéu tr may nguon

dén may dich thong qua co ché xac thuc user.

> Ho so ngwoi diing (User Profile)

User profile hoat dong dya trén ba thanh phan bean sau :

UserLoginBean: cung cép mot dich vu lua chon dé xac thuc user trong qua
trinh login vao Portal. N6 chi khoi tao username, password dua vao cac file
mat ma luu trir twong tng trén web server dé tao ra mot truy cap hop phap
UserAdminBean: cung cap kha ning sip xép viéc xur ly tudn tu cho
UserProfileBean va hgp thic hoéa cic user profile dugc bao vé bang
password

UserProfileBean: dung dé duy tri cac thong tin trudc day vé user nhu thong
tin xac thyc, tai nguyén tinh todn, cdc job da submit trong qua khu ...
UserProfileBean duoc khoi tao ciing luc véi session dé theo ddi trong sudt

qua trinh user thao tac trén portal

1.4.6 Giam sat luoi

Trong méi truong ludi, nhu cau giam sat cac tai nguyén la rat can thiét. Cac

tai nguyén cua luédi luén ¢ trang thai dong, ching c6 thé gia nhdp vao ludi roi sau

d6 rat ra khoi ludi vao bét ki thoi diém nao. Ngudi dung phai c¢6 kha ning tim kiém

nhiing tai nguyén mong muon va giam sat cac tai nguyén do. Ngoai vai tro cung cap

thong tin cho ngudi dung, hé thong giam sat ludi con dong vai trd quan trong trong

cac hoat dong lap lich, nhan ban di li¢u, phan tich hi€u nang, xay dung ung dung tu

diéu chinh,...
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1.4.6.1 Quy trinh giam sat

Quy trinh giam sat cac hé phén tan thudng bao gdm bdn budc nhu sau:

1. Sinh cdc sw kién: bd cam bién tién hanh do dac trén céac thuc thé va ma hoa
két qua thu duoc theo mot luoc dd cho trude.

2. X li cac sw kién: cac sy kién dugc xu i theo ting ting dung cu thé.

3. Phan phéi cac s kién: cac su kién duoc chuyén dén cac bén quan tam.

4. Trinh dién cdc si kién: cac su kién dugc xir li dé dat t6i muc triru twong
cao, du dé ngudi dung rut ra duoc két luan vé trang thai ctia hé¢ théng. Giai doan nay
thuong dugc thuc hién boi mot ing dung do hoa, hién thi dit liéu tirc thoi theo thoi

gian thyc hodc 1y dit liéu tir cac kho luu trit va hién thi.
1.4.6.2 Yéu cau dbi véi mot hé thong giam sat lwéi

Mot hé théng giam sat ludi phai thoa man dugc nhitng yéu cau sau day:

= Kha ndng mé réng: phai hoat dong tét khi sd lugng tai nguyén va nguoi ding
tang lén

» Pg tré xir Iy nho: trong ludi, cac su kién lién tuc dugce sinh ra voi tdc do cao
va sb lugng 1on, df”)ng thoi dé tranh tinh trang dir li€u bi lac hdu thi hé théng
giam sat phai c6 toc do xir li dit liéu cao nham dat dugc do tré nho nhat

= [t xdm pham dén cdc tai nguyén: thao tac do dac dién ra thuong xuyén sé tiéu
tén dang ké cac tai nguyén. Hé thong giam sat phai giit duge mirc tiéu thy tai
nguyén ctia minh & murc chip nhan duoc

» HG tro nhiéu mé hinh truyén dir liéu: thong tin giam sat bao gdbm cac su kién
tinh va cac sy kién dong nén no6 doi hdi cac chinh sach do dac khac nhau nhu
do dinh ki hay do mdi khi c6 yéu cau

= Kha chuyén: cic tai nguyén trong ludi 1a rat khong dong nhét, boi vay cac
thanh phan ciia hé thong giam sat phai co tinh kha chuyén cao

=  Bdo mdt: hé théng giam sat phai hd tro cac dich vu bao mat nhu diéu khién
truy nhép, ching thuc, van chuyén an toan cac thong tin giam sat

»  Kha nang dong by hoa cao: bén nhan can phai biet d0 mdi cua mot sy kién,
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do d6 hé thong giam sat phai co kha ning ddng bo hoa cao giita cac thanh

phan
1.4.6.3 Kién triic bd giam sat lwéi GMA (Grid Monitoring Architecture)

T chirc luéi toan cau GGF (Global Grid Forum), d3 dé xuit mét kién truc
chung cho cac hé théng giam sat ludi goi 1a kién traic GMA. Y tudng cia GMA 1a
tach biét thao tac tim kiém dit liéu véi thao tac tmyén dir liéu va xay dung cac thanh

phéan ¢6 kha ning hoat dong trong theo ciu tric phan cap.

event
publication
informatiol

)

events directory
service
avent
publication
producer information

Hinh 1-11 Cdc thanh phan ciia kién triic GMA

1. Dich vu thu muc (Directory Service): phuc vu viéc mo ta va kham pha cac
sy kién. NoO luu trir thong tin vé cac bd sinh va bo tiéu thu c6 kha nang tham gia
tuong tac. Bén chuc nang cua mot dich vu thu muc 1a: Thém, Cdp nhdt, Xoa mot
muc thong tir thu muc; Tim kiém céc b sinh hay b¢ tiéu thy dua trén mot sé tiéu
chi.

2. Bé sinh (Producer): 1a bat ki thanh phan nao st dung giao dién sinh dé giri
cac su kién téi mot bd ti€u thu. Mot bo sinh cung cép cac chirc nang co ban nhu:
Bdo tri ban dang ki; Chdp nhdn truy van; Chdp nhdn dang ki; Chdp nhdn ngirng
dang ki; Pinh vi bo tiéu thu; Thong bdo; Khaoi tao dang ki; Khoi tao ngung dang ki

3. B¢ tiéu thu (Consumer): bd tiéu thu 13 bat ki thanh phan nao cai dit giao
dién tiéu thu dé nhén cac sy kién tir mgt bg sinh. Mot bo ti€u thyu c6 cac chiic ning
co ban nhu: Dinh vi bo sinh; Khoi tao truy van; Khéi tao dang ki; Khaoi tao ngirng
dding ki; Bdo tri ban dang ki; Chdp nhédn thong bdo; Chdp nhdn déing ki; Chap nhdn

ngung dang ki; Pinh vi so do su kién.
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» Cdc twong tac voi dich vu thuw muc

Céc bo sinh cong bd sy ton tai ciia minh nho cac muc thong tin trong dich vu
thu muc. Nho d6, dich vu thu myuc dugc dung dé dinh vi céc bo sinh va bd tiéu thu.
Céc bo tidu thu st dung dich vu thu muc dé tim kiém cac bo sinh phu hop vé6i yéu
cAu cua minh, nguoc lai cac bd sinh cling dung dich vu thu muc dé tim kiém céac bod
tiéu thy phu hgp. Ca b sinh 14n bo tiéu thu déu co thé dong vai tro khoi tao tuong
tac khi da tim dwoc ddi tac phu hop, khi d6 cac thong bao didu khién va cac dir liéu
giam sat s& duogc truyén truc tiép giira noi sinh va noi nhan ma khong lién quan dén
dich vu thu muc nira.

» Cdc twong tdac giita By sinh va Bj tiéu thu

Kién trac GMA hd tro ba kiéu giao tiép gitta bg sinh va b tiéu thy. Do la:

1. Xudt ban/dang ki kiéu giao tiép nay gdm ba giai doan. Giai doan dau tién,
nut khoi tao (b sinh hodc bg ti€u thu) lién hé vai mot nit phuc vu va thdng bao cac
tap su kién ma n6 quan tam. O giai doan hai, bd sinh (nut khéi tao hodc nut phuc
vu) gt cac su kién cho bo ti€u thu. Giai doan cudi cung, bd sinh hodc bo tiéu thu
cham dut twong tac bang cac thong bao diéu khién.

2. Truy vdn/tra loi: trong kiéu twong tac nay, nut khdi tao bat budc phai la
mot bo ti€u thu. Giai doan mot 1a giai doan thiét lap twong tu nhu giai doan mot cia
twong tac xuat ban/dang ki. Tuy nhién trong giai doan hai, tit ca cac su kién duoc
truyén mot 1an duy nhét t6i bo tiéu thu ma khong co thong bao két thic.

3. Théng bdo: 1a kiéu tuong tac mot giai doan, niit khéi tao 1a mot bo sinh.

B0 sinh sé& truyén tat ca cac sy kién t6i bo tiéu thy trong mot thong bao duy nhat.
1.4.6.4 Phan loai cic hé thong giam sat luéi

Cac hé thong giam sat duoc chia thanh bén mirc nhu sau:

Mirc 0 (Level 0): cac su kién duoc chuyén truc tiép tir bd cam bién toi bo tiéu
thu theo mdt trong hai ché @6 online hodc offline. O ché do online, cac két qua do
dac thuong dugc truy nhap t6i thong qua mot giao dién web. O ché d6 offline, két
qua do dugc bd cam bién ghi vao kho luu trit va sau dé dugc b tiéu thu léy ra.

Muec 1 (Level 1): trong cac hé théng loai nay, cac bo cam bién duogc xay dung
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riéng va nam trén cing mot may véi cac bo sinh, hodc ching duge tich hop vao
trong cac bo sinh. Trong ca hai trudng hop, cac sy kién dugc truy nhap thong qua
cac API cua bd sinh.

Mikc 2 (Level 2): so v6i cac hé thong mirc 1, cac hé thong mirc 2 c¢6 thém cac
thanh phan trung gian. Cac chic ning dugc phan b trén ca bo sinh va thanh phan
trung gian (c6 thé nam trén may khac) thay vi chi ndm trén mét bo sinh duy nhat.

Micc 3 (Level 3): cic hé thong & mirc ndy c6 tinh linh hoat cao nhd cac thanh
phan trung gian dugc t6 chic theo ciu triic phan cip. M&i thanh phan trung gian thu
thap va xir li cic sy kién tir cac thanh phan trung gian hay bd sinh nim & muc thip
hon va sau d6 gui ching 1én cac thanh phan trung gian & muc cao hon. Cac hé
thdng mirc 3 rat thich hop cho méi trudng ludi. Mot hé thdng tiéu biéu thudc loai
nay la Globus MDS.

1.5 Két chwong

Chuong nay tim hiéu duoc cac khai niém, cAu trac, thanh phﬁn cua mot ludi
tinh toan. Pong thoi ciing gidi thidu vé cac chudn kién trac dugc dung trong tinh
toan ludi va cac dich vy chinh can cung cip trong mot ludi...Qua do ta thdy ring,
dé xay dung dugc mot ludi tinh toan chi dwa vao ha tang phan ctng la khong thé,
diém quan trong trong ludi la co s¢ ha tﬁng ph?m mém. Hién tai, d3 c6 nhiéu bd
cong cu phﬁn mém hd trg cho viéc trién khai mot ludi, trong d6 bd cong cu ndi
tiéng nhét va duoc st dung rong rai nhét hién nay la Globus Toolkit. Chi tiét vé bod

cong cu nay s€ dugc trinh bay & Chuong 2 cta luan van.
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CHUONG 2. TONG QUAN VE GLOBUS

Globus la mét ha tang cung cdp cdc cong cu phan mém dé xdy dung tinh
todn mang lwdi va cdc g dung khdc dia trén cong nghé Grid mét cach dé dang.
Cdc c¢ong cu nay dwoc goi chung la Globus Toolkit (GT). N6 bao gom cdc module
céng cu, moi cong cu dinh nghia mot giao dién phuc vu cdp cao va cung cap nhiéu
todn tik cap thap c6 thé thiee hién dwoc trén nhitng méi triecong khdac nhau.

Chuwong nay gidi thiéu chii yéu la vé phién ban 4 ciia GT (GT4), né chinh
thice dwoc ban hanh thang tw nam 2005 voi nhiéu chirc nang moi cua dich vu Web
nhw: cdc thanh phdn, tinh twong thich voi cac chuan, tinh tién loi, va chat luong tai
liéu.

2.1 Tong quan kién triic chung cia GT
2.1.1 Cac chirc nang chinh ciaa GT

Vi GT duoc coi 1a cong cu nén ding dé xay dung ludi tinh toan, vi vy ta s&
nghién ctru kién trac cia GT bang cach 4nh xa twong tng cac thanh phan chitc ning
chinh ctia ludi sang cac thanh phan chirc ning chinh ciia GT [6] bao gdom:

= Pinh vi va cdp phdt tai nguyén: cung cp ki thuat ding cho cac tng dung doi
hdi tai nguyén ngay lap tirc hodc tai nguyén dugc dat trude. Pay la chic
ning bat budc phai co vi tng dung khong thé xac dinh dung vi tri cua tai
nguyén can thiét nhat 1a khi cac tai nguyén c6 sin bi thay d6i

= Truyén théng: cung cap ki thuét truyén thong co ban, cho phép thyc thi higu
qua viéc truyén dat thong tin trén dién rong bao gdm viéc truyén thong diép,
giri tha tuc, phan phdi bd nhd...véi do tin cdy cao trén mot bang thong rong

» Théng nhdt théng tin phuc vu: cung cp ky thuat dong bo thong tin vé cu
trac va trang thai thuc ciia hé thong metasystem. Ngoai ra, nd phai c6 thanh
phan cung cép théng tin va hd trg viéc didu khién yéu cau, truy cép thong tin

*  Giao dién xdc thire: cung cap nhimg k¥ thuat co ban vé xac thuc dung dé xac

nhén tinh hop 1€ cia nguoi dung va tai nguyén
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»  Tao tién trinh hoat dong: dugc st dung dé thuc hién tinh toan trén tai nguyén
da duoc dinh vi va phan phat. N6 bao gdm: thyc thi sy diéu chinh, tao ra méi
truong thuc thi, chuyén dbi sd, két hop véi tién trinh méi vao, quan 1y su két
thiic va tién trinh shutdown

= Truy xudt dir liéu: chiu trach nhiém truy xuét dit lidu & tdc do cao dé luu trit
dudi dang cac tép tin

2.1.2 Cac dac trung cia GT4
> Cic co ché va giao dién dwoc chuin hod

Trong méi trudng tinh toan ludi, cac thanh phan thuong twong tac véi nhau
qua mang. Do cach xdy dung hé thong phan tan 1a khong dong nhit nén can thiét
phai thy hién chuin hoa cac co ché xir Iy cong viée chung. Viéc chuan hoa trong
mdi trudng ludi nhim myc dich:

- D& dang xay dung va hiéu cac thanh phan riéng 1é

- Dé lién thong giita cac cai dat khac nhau ciia cing mdt giao dién

- D@ chia sé cac thanh phan va phat trién cac cong cu cho phép dung lai
GT4 chon co ché dich vu Web dé dinh nghia giao dién va cAu trac cac thanh

phan [6]. Cac dich vu Web nay cung cdp co ché mém déo, mg duwa trén XML dé
mo ta, phat hién, va thyc thi cac dich vy tr xa. Giao dién dich vu Web dugc GT4
dung cho hau hét cac thanh phan chinh, do d6 cho phép st dung céac co ché dich vu
Web chuan dé moé ta cac giao dién dich vu GT4.

Trong mot vai nam trg lai dy, nhiéu phan mém da duoc phat trién dé hd tro
trién khai nhiéu thanh phan hé thdng phan tan c6 cai dat giao dién dich vu Web.
GT4 dung GT4 Web Services Containers dé trién khai va quan Iy cac dich vu GT4
dugc viét bang nhiéu ngdn ngit nhu C, Java. Tuy nhién, ta can chii y 1a dich vu Web
thuong khong chu trong vao hiéu niang cia hé thong.
> Co sé ha ting

Ung dung cua nguoi dung thudng yéu cau tang trung gian ciia GT4 phai
cung cip cac cong cu duy tri va quan 1y co s6 ha ting phan ctng cua Grid. Céc khai

niém hudng dich vu va cac co ché dich vu Web dugc dung dé truy xuit va quan Iy
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cac phan tir ha tang thong qua cac giao dién cua ching. GT4 cai dat cac giao dién
dich vu Web dé: quan 1y cac tai nguyén tinh toan va theo ddi qua trinh hoat dong
clia cac tai nguyén nay (GRAM); quan 1y thiét bi do dac (GTCP); va quan 1y viéc
truyén di liéu tin cdy (RFT). Ngoai ra, GT4 con cung cép dich vu GridFTP nhug
chua dugc dinh nghia giao dién dich vu Web.

» Phat hién va theo doi

Phat hién va theo ddi 1a 2 chirc nang quan trong trong ludi. Viéc phat hién tai
nguyén hodc dich vu phu hop véi yéu cau 1a can thiét, trong khi viéc theo ddi giup
duy tri hoat déng cua cac tai nguyén hodc dich vy trong hé thong.

Pau tién, GT4 cung cdp cac co ché chuin dé gin két cac thudc tinh tai
nguyén dua trén XML véi thuc thé mang va truy xuét cac thudc tinh nay bang co
ché kéo-ddy. Cac co ché nay la nhimng cai dat cia dic ta WSRF va WSNotification
duogc xay dung trong moi dich vu va container cia GT4. Tht hai, GT4 cung céip ba
dich vu két [6] nhdm thu thap thudc tinh trang thai tir cic ngudn thong tin da ding
ky. Ba dich vu nay cai dat mét ban dang ky (MDS-Index), mot bd luu trit (MDS-
Archive), va mét bg loc dit liéu hudng sy kién (MDSTrigger). Cudi cung, déi voi
chtrc nang phat hién va theo doi, GT4 con cung cép cac giao dién trinh duyét, cac
1€nh, va cac giao dién dich vu Web dé nguoi dung truy vAn va nhan thong tin.

» Bdo mdt

Bao mat 13 yéu t6 rit quan trong trong bat ctr hé thong nao, nhit 1a d6i véi hé
thong phan tan gdm nhiéu tai nguyén va ngudi sir dung nam rai rac nhiéu noi nhu
Grid. GT4 va céac cong cu lién quan cung cip nén tang bao mat hoan chinh khong
chi dbi véi truyén thong trén mang ma con dbi véi cac tai nguyén va ngudi dung.

» Dir liéu

Trong ludi, dit lidu thudong rat 16n va nam rai rac. Vi vdy chung can dugc
quén 1y, tich hop lai dé truy xuat nhanh chong. GT4 c6 rat nhiéu thanh phan hd trg
véan dé nay nhu GridFTP, RLS, DAI (cung cap kha nang truy xuat téi dir liéu XML
va cac co sé dit liéu quan hé) [6].

> Phéi hop
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GT4 ¢6 nhiéu cong cu phdi hop mirc cao nhue DAGman va MPICH-G2.

2.1.3 Tém lwge vé Kién tric cia GT4

Tém luoc kién tric cua GT4 [6] gdm:

Kién triic hwéng dich vu: gdbm nhiéu dich vu hoan chinh (di kém cac thu vién
chuin) twong tac voi nhau qua céac giao thirc chuan hoa

Dich vu ha tang: gdm céc dich vy truy xudt, theo ddi, quan Iy va diéu khién
cac phan tir ha ting

Dich vu Web: tuan theo cac giao thirc dich vu Web da dugc sir dung rong rai
va cac co ché dé mo ta, phat hién, truy xuét, xac thuc, phan quyén dich vu...
GT4 Containers: gdbm cac thanh phan dé tao nén GT4 container — noi chita
cac dich vu Web viét bﬁng Java, C va Python

Bdo mdt: cho phép thiét lap mét hé théng bao mat cao, mo, va uyén chuyén
nham bao vé thong tin, xac thuc va phian quyén nguoi dung, dai dién va ty
quyén

Chudn hod: duoc cai dat theo cac chuin da duogc chép nhén rong rii, hod trg
tao cac thanh phan mo, d& dang sir dung lai nho cac cong cu chuan

Céng cu lién quan: GT4 1a ting trung gian cung cdp nén tang tot nhat cho
cac ung dung ludi

Han ché: GT4 con nhiéu han ché vé hi¢u nang, tinh dé st dung, va strc manh

2.2 Kién tric hwéng dich vu

Phan nay s€ noi dén cac khai niém co ban vé dich vu Web va viéc st dung

cling nhu cai dat ching trong GT4, nhit 14 trong cac thanh phan 13i cia GT.

2.2.1 GT4, cac hé théng phan tan, cac dich vu Web

GT4 gém cac phén mém cai dat co ché dich vu Web dé xay dung cac hé

thong phéan tan, cac thong nay ludn phai doi dau vai cac van dé nhu do tré mang, su

cO cuc bd, tuong tranh. Ngoai ra, cac thanh phan hé thong c6 thé nam rai rac trén

cac vung dia 1y khac nhau va dugc quan tri riéng biét.
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Process (discovery, ...)
Description (WSDL)

- [Messaging (SOAP + extensions)

Transport (HTTP or SMTP or ...)

Anoeg

uswabeuelp

Hinh 2-1 Cdc thanh phén trong kién triic dich vu Web

Mot dich vu Web [27] 12 mot hé thdng phan mém duoc thiét ké dé hd tro
tuong tac gilta may voi may (machine-to-machine) trén mang, noi cach khac cho
phép cac phan mém d& dang tuwong tac v6i nhau theo mot chuan thong nhat. Mdi
dich vu c6 mot giao dién dugc mo ta theo khuén dang, ngdn ngir chuin (WSDL)
gitip ngudi 1ap trinh va cac phan mém hodc dich vu khac dé dang phan tich va hiéu
duogc dich vu d6 cung cip cai gi, nhu thé nao. Thong diép duoc dung dé trao ddi
gitlra cac dich vy tuan theo giao thirc SOAP.
2.2.2 Co sé ha ting va ing dung hwéng dich vu

Cac cong nghé dich vu Web-GT4 c6 thé ding dé xay dung ca co so ha ting
huéng dich vu va tng dung hudng dich vu. Cac tng dung hudng dich vu gdm nhiéu
dich vu giao dich v6i nhau. Co sé ha tﬁng huéng dich vu gém céc dich vu nén tang
cung cap cac co ché quan 1y tai nguyén phan cimg va phan mém phan tan.
» Cai dat dich vu Web

Pé xdy dung mot tmg dung hudng dich vu Web, ta cin phai cai dat 2 phan
1a: Méi truong chii (container): &m nhiém cac chtrc nang trao doi véi client bang
thong diép SOAP, xac dinh va goi dich vu dé xur ly thong di€p, quan ly, diéu hanh
cac dich vu Web. Cai ddt dich vu Web: viét doan ma dé xur ly thong diép gui t6i.

S
I

! HTTP engine/Web server

e

| SOAP | WS Container |

Request| ! | engine : |
= e Service |
“““““ dispatcher ||

Transport

_ - Precessing = | Web Service
‘ Administration & registry services ‘

Hinh 2-2 Cdc thanh phan chirc ning chinh trong cai ddt dich vu Web
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» Ddc ta dich vu Web

DPay la cac dac ta dich vu Web da dugc cai dat trong GT4 [6]:

XML dugc dung trong dich vu Web dé dinh dang dir ligu chuén, mém déo
va mo rong. GT4 cho phép XML xuat dir liéu dang text va nhi phan.

SOAP 1.2 cung cép co ché chuin, mé rong va hudng thanh phan dé dong goi
va trao d6i théng diép XML giita nha cung cip dich vu va khach hang. SOAP doc
1ap v6i nghi thirc truyén thong, tuy nhién théng thuong HTTP duoc dung nhu giao
thirc nén tang.

WSDL 1.1 12 mét tai liéu XML d& mo ta dich vu Web, bao gdm cac qui wéc
gan két chuan gitta SOAP véi céac giao thirc nén khac.

WS-Addressing dinh nghia co ché danh dia chi cho dich vu web va thong
diép. N6 dinh nghia cac phan tir XML dé xac dinh cac endpoint cta dich vu Web va
dé dam bao phan biét cac endpoint nay trong thong diép.

WS Resource Framework (WSRF) dinh nghia co cdu m& va téng quat cho
viéc md hinh héa va truy xuat cac tai nguyén.

WS-Notification dinh nghia nén cho phép phd bién thong tin giita cac dich vu
Web.

Ngoai ra GT4 con bao gdbm mét sb cai dat mo rong khac nhu: GridFTP 1a
mo rong ctua FTP; DAIS tuan theo dic ta OGSA-DAIS cua dién dan ludi toan cau
[6].

2.2.3 Kién tric hwéng dich vu (Service Oriented Architecture-SOA)

Kién triic huéng dich vu SOA 1a mdt form cua kién trac cac hé théng phan
tan c6 cac dic trung sau [6]:

1. Logical view: dich vu 1a mot cach nhin logic, triru tugng cua chuong trinh,
co s¢ dit liéu, quy trinh nghiép vu...

2. Message orientation: dich vy dugc dinh nghia theo thong diép trao doi
gilta nguoi cung cap va ngudi yéu cau chtr khong phai vé ban than cac dbi tac. Cau

trac bén trong cia ddi tac duoc triru twong hod trong kién trac SOA.
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3. Description orientation: dich vu dugc mo ta nhu si€u dit li€u nhung dé
dang dugc xir Iy bang may tinh. Cach thirc sir dung dich vu va ngir nghia cia no 1a
ndi dung chinh cdn mo ta.

4. Granularity: dich vu chi gdm mot s6 it cac thao tac Gmg véi cac thong diép
dai va phirc tap.

5. Network orientation: dich vu c6 xu huéng st dung mang may tinh.

6. Platform neutral: thong diép dwoc trao dbi trén mot nén ting trung lap,
dugc chuan hoa khuén dang va dugce phan phdi théng qua cac giao dién. XML 1a
lwa chon tot nhit dé thoa man diéu kién nay.

2.3 Kién triuc GT4

2.3.1 Kién tric téng quan

Hinh sau md ta kién tric cia GT4 bao gém cac dich vu dugc cai dat bén phia
chu va céc thu vién gin voi phia khach. GT4 cung cép cac thanh phan dich vu Web
(bén trai) va ca thanh phan khong 1a dich vu Web (bén phai) [6].

C Services using GT
Libraries and Handlers

|
| r — —
CLIENT Your Your Your | Your Your Your
Java C Python | Java c Pythan
Client Clisnt Clignt 1 Clignt Cilient Ciient
1
[ L/ Il . S
2 F 3 \ )
WS-Security ['ys | compliant B GSl | Various
authent_manon SOAP messaging \ authentication | protocols
with GSI A
L \
—
v
i
Your Your |1 =||®
Your =y o || O
| Vi 1 >
Java o Of o Fyihon c £ é =Bl =
Serh = |2 <o Service Service [N || 2| £[[E][5]] 2
Service =R E B2l €]|2]|2]|2
= (& pyGlobus cws 12| a 5 @b
O WS Core Core |1 & &
1
1
1
1

m Java Services in Apache Axis
Plus GT Libraries and Handlers

Hinh 2-3 Cdc thanh phan trong kién triic GT4
Céc hinh hop trang trong phan "Client" chi cac ung dung hodc cong cu truy
xuét dén dich vu GT4 hodc céc dich vu duoc phat trién trén GT4.

» Cdc dich vu GT4 duwgc dinh nghia truéc
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GT4 cung céip cac dich vu Web da c6 giao dién, d6 la: GRAM, RFT, uy
quyén, dich vu theo ddi va phat hién tai nguyén (MDS-Index, MDS-Trigger),
MDSArchive, dich vu phan quyén trong cong dong, dich vu tich hop va truy xuat
dir liéu (OGSA-DAI) va dich vu diéu khién thiét bj tir xa (GTCP - Grid TeleControl
Protocol) [6].

GRAM va MDS-Index tuy da 15i thoi nhung van duge cung cip trong GT4.
Ba dich vu GridFTP, RLS va MyProxy (kho uy nhiém thu tryc tuyén) tuy duoc cai
dat nhung chua c6 giao dién dich vu Web diy dii. Ngoai ra GT4 con cung cp cac
thu vién dé lién két voi cac co ché xac thyc va uy quyén khac nhu MD35, LDAP,
Kerberos, ciing nhu thu vién 10 mé rong (XIO) cho phép truy xuit nhiéu giao thirc
van chuyén co so. Ta c6 thé sit dung SimpleCA nhu 1a mét co ché cip ching thu
gon nhe.

» GT4 Containers

GT4 da cai dat cac dich vu Web quan trong cho trng dung luédi, mot sb trong
chung da dugc chuin hoa nhu WSRF, WS-Notification, va mdt sb chi co trong
Globus nhu GRAM, RFT. Cac dich vu nay cé thé két hop véi cac thanh phan khac
(méy phuc vu Web, may SOAP...) d tao ra nhiéu loai GT4 container khac nhau.

Mot GT4 container [6] 1a mét “thung dung” chira cac dich vu Web véi cac
dac trung sau:

- Cai dit giao thirc trao ddi thong diép SOAP trén nén HTTP ciing nhu co ché
bao mat mirc giao van va mirc thong diép WS-Sercurity cho qua trinh truyén
thong

- Cai dat cac dich vy WS-Addressing, WSRF, va WS-Notification

- HO trg ghi chép qua Log4j ma cai dit giao dién lap trinh Jakarta Commons
Logging API

- Dinh nghia tai nguyén dich vu Web (WS-Resources) voi cac thudc tinh cung
cép thong tin vé cac dich vu duoc trién khai trong container va cac thudc tinh

cua container nhu phién ban va thoi di€ém khdi dong
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vi thé mot GT4 container c6 thé chira cac dich vu ma giao dién cua chung dugc dinh
nghia theo ddc ta dich vu Web co ban va céc dich vu ma giao dién ctia chung theo
nén WSREF. Ngoai ra GT4 Java container con c¢é thé chira cac dich vu nang cép
cung cip b6i Globus nhu GRAM, MDS, va RFT.

Céc tng dung phia client c6 thé sir dung giao dién da ding ky trong GT4
container dén xac dinh dich vu nao hién hitu trong container, va truy xuét giao dién

quan tri GT4 container dé thue hién céc chirc nang quan tri co ban.

User Applications
I | ]

-

¥ ¥ ¥
e Custom GT4 5
2 Custom |WSRF Web |WSRF Web |2
=z Web Services | Services % 'g
8 | Serices | WS Addressing, WSRF, | £
= WS-Notification <
= WSDL, SOAP, WS-Security

Hinh 2-4 GT4 Container tich hop cdc dich vu va cong cu
GT4 hd tro 3 ngdn ngit dé cai dat dich vu Web 1a Java, C, va Python:

Tomcat or similar Simple Java container Simple C container Twisted container

Axis Axis libxmi2 Zolera SOAP Inf.

Java Web Java Web C Web Python Web
service service SErVIce service

Hinh 2-5 Bon ciu hinh GT4 container
2.3.2 Trién khai dich vu Web trén GT4
Trién khai mot dich vu Web bao gf”)m cac cong viéc cai dit va khai tao viéc
thuc thi mot dich vu Web trén mot may tinh cu thé hay ndi & hon trén mot
container. Bi vi mot container dich vu Web ¢6 thé duge ciu hinh cho mdt muc
dich cu thé, nén viéc trién khai dich vu Web c6 thé bao ham:
1. Trién khai dich vu Web vao trong mot GT4 container.
2. Tai cac thu vién bd sung (WSRF) vao mot non-GT4 container, sau do trién

khai dich vu Web vao container nay.
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3. Trién khai mot GT4 container méi, sau d6 méi trién khai dich vu Web hodc

4. Trién khai GT4 container va dich vu Web dong thoi.

Goi phan mém GT4 cung cdp cac cong cu dé d& dang thyuc hién cong viéc
ndy trong cic moi truong khac nhau. Chang han nhu, trién khai dich vy GT4
GRAM thi can:

1. Néu GT4 Java container di duoc cai dit, ta c6 thé trién khai dich vu GRAM
mdt cach truc tiép.

2. Néu may phuc vu dé cai dat Tomcat, nhung chua cai goi Globus nao thi ta
can trién khai cac dich vu WSRF, WS-Notification, va sau d6 1a GRAM.

3. Néu chua c6 gi thi ta nén cai dat géi GT4 hoan chinh gdbm GT4 Java
container va dich vu Web GRAM. Géi nay co thé cai dat, cAu hinh, va chay
dé dang.

2.4 Quan ly thuec thi trong GT4

Cac cong viée lién quan téi quan ly thyuc thi trong moéi truong phén tan [6]
thuong 1a: tao mot chuong trinh chay nhu mot dich vu mang; phan bo; chay mot
chuong trinh thuc thi tir xa; chay mdt chuong trinh song song trén cac may tinh
phan tan; va chay mot tap cac cong viéc khong thuong xuyén trao doi dir lidu véi
nhau.

Céac cong viée nay doi hoi phai can dén cac cong cu quan 1y thyc thi nhu:
khoi tao; theo doi; quan ly; 1ap lich va diéu phéi cac cong viéc tinh toan tir xa trong
moi trudong phan tan.

GT4 cung cap goi "Quan 1y va cap phat tai nguyén ludi - GRAM" dé quan Iy
thuc thi. Thong thudng GRAM duoc trién khai cling véi cac goi MyProxy va RFT
nham téng tinh bao mat, xac thuc va trao doi dit lidu.

Go6i GRAM gdm 3 thanh phéan chinh: Bg ldp lich GRAM cho cic cum may
trong mot mang cuc bo (Condor, OpenPBS, Torque, PBSPro, SGE, LSF). H¢ théng
cung cdp cdc giao dién cho cdc mdy tinh & xa (OpenSSH) hodc cai dit cac md hinh
lap trinh song song khac nhau trong méi truong ludi bang cach dung GRAM phan

bd cac cong viée tinh toan téi cac may tinh tir xa (Condor-G, DAGman, MPICH-
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G2, GriPhyN VDS, Nimrod-G). Cudi cung la B¢ siéu lap lich dé anh xa cong viéc
td1 cac nhém (CSF, Maui).
2.4.1 Tong quan vé GT4 GRAM

Dé ngudi dung & xa thyuc thi mot chwong trinh thong qua mot dich vu Web,
ta can phai dinh nghia va cai dat mot dich vu Web gém mot phuong thirc goi thuc
thi chuong trinh tir xa. Tuy nhién, dé cai dat duoc ta phai giai quyét cac van dé:

1. State: cong vi¢c tinh todn co thé thuc hién cac thao tac nhép/xuét trong khi
chay lam anh hudng t6i trang thai cua tai nguyén tinh toan hodc hé thong tap tin gin
véi cong viée nay.

2. User executables: ngudi dung cé thé cung cap chuong trinh cia riéng ho
dé guri thyc thi tir xa.

3. Staging of input and output: chuong trinh thuc thi, dir liéu vao/ra c6 thé
16n, ¢ xa, va/hoac dugc chia sé€ vdi cac 101 goi thuc thi khac. Vi thé, yéu clu b tri
dit liéu vao/ra la can thiét.

4. Streaming output: mot sd chwong trinh thyc thi cdn c6 kha ning cung cip
két qua kip thoi cho nguoi dung khi dang chay.

5. Control: ngudi ding d6i khi can ngung mot cong viéc dang thyc thi.

6. Scheduler: cic tai nguyén tinh toan 16n thuong chiu sy diéu khién cua mot
b6 lap lich dé cap phat tai nguyén theo cac chinh sach wu tién mot cach tdi wu vé
hiéu nang.

7. Monitoring: d6i voi mot s6 cong viée phtic tap can duge theo ddi qua trinh
thuc thi va céc thao tac can thiép kip thoi nhu pending, suspending, staging, ...

Hé théng GRAM két hop véi cac cong cu quan ly da co dugc phat trién
nhidm giai quyét cac yéu cau trén. GRAM cho phép: thyc thi mot chwong trinh bat
ky; hoan thanh cac thao tac tin cdy; thuc hié€n theo doi cac trang thai; quan ly uy
nhiém thur; bd tri tap tin; trong tic voi cac bd lap lich da co.

Mbi cong viéc khi duge dé trinh s& c6: mot thuc thé stateful 1a ManagedJob
duogc tao ra trén may chi tinh toan voi chu ky séng Gmg véi cong viée; mot handle

hay mot tham chiéu dia chi dich vu Web (WS-Addressing endpoint refrence). Client
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s& nhan dwoc handle nay va sir dung no dé truy van trang thai cua cong viéc, hiy
cong vi¢c, nhan "thong bao" khi cong viéc thay doi trang thai, va/hodc nhan Kkét qua
ra.

Dudi quan diém ctia ngudi quan tri hé thong, GRAM khéng phai 1a mot bo
1ap lich tai nguyén ma 1a mot phuong tién trung gian dé tuong tac voi cac bo 1ap
lich cuc bd khac thong qua mét khuon dang thong diép chuin. G6i GRAM cua
GT4 cho phép lién két véi cac bo lap lich nhu Condor, LSF, SGE, va PBS...

2.4.2 Lénh globusrun-ws

Lénh nay bao gdm céac chirc ning quan 1y coéng viéc thuc thi nhu: giri cong
viéc dé thuc thi, theo ddi qua trinh thyuc thi va quan Iy cic cong viéc va cac chirc
nang tinh vi khac nhu: truy xuit file, iy quyén, giri cong viéc chi mot 1an, timeout,
bao mat thong diép, va phan quyén.

» Chirc ning Basic Job submission
Lénh dé trinh thuc thi chwong trinh "/bin/touch" v&i tham sé vao

"touched it" dugc gb 1énh nhu sau:

)

% globusrun-ws -submit -job-command /bin/touch touched it

Néu dé trinh thanh cong, ta s€ nhan dugc thong tin trang thai cia chuwong
trinh nay khi n6 dang chay va khi két thic nhu sau (cac thong tin nay duogc hién thi
ngay dudi 1énh vira go):

Submitting job...Done.

Job ID: uuid:c51fe35a-4fa3-11d9-9cfc-000874404099

Termination time: 12/17/2004 20:47 GMT

Current job state: Active

Current job state: CleanUp

Current job state: Done

Destroying job...Done.
Néu khong thich g6 1énh, ta co thé mo ta cong viéc can dé trinh trong mét

file XML, va 1énh giri thyc thi cong viéc nay nhu sau:
% cat touch.xml

<job>

<executable>/bin/touch</executable>

<argument>touched it</arguments
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</job>

°

% globusrun-ws -submit -job-description-file touch.xml
Pé xac dinh noi chuong trinh s thyc thi, ta phai mé ta mot tham chiéu t¢i

diém cudi trong mot file.epr nhu:

)

% cat gram.epr
<factoryEndpoint
mlns:gram=http://www.globus.org/namespaces/2004/10/gram/job
xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/03/addressing">
<wsa:Address>
https://viz-
login.isi.edu:9000/wsrf/services/ManagedJobFactoryService
</wsa:Address>
<wsa:ReferenceProperties>
<gram:ResourceID>PBS</gram:ResourceID>
</wsa:ReferenceProperties>
</factoryEndpoint>
% globusrun-ws -submit -job-description-file touch.xml -
factory-epr-file gram.epr
Gia tri mac dinh cua -factory va -factory-type lan luot 13 "localhost" va
"fork". Trong vi du trén thi cong viéc s€ duoc thuc thi trén may hién tai bﬁng 161 goi
fork() ctia hé diéu hanh UNIX.

% globusrun-ws -submit -factory localhost -factory-type fork

_—

-job-command /bin/touch touched it
» Twong tdc vdi cong viéc da giri

C6 2 cach dé tuong tac v6i cong viée sau khi giri 1a: twong tic Online, nghia
1a tao va duy tri mot lién két lién tuc voi cong viéc da gui dé nhan duogc thong tin vé
trang thai cong viéc cling nhu ra 1énh ngung gilta chirng; twong tac Offline hodc
Batch mode, nghia 1a khong duy tri lién két lién tuc ma tra vé mot tham chiéu dén
diém cubi EPR cua cong viéc. Ngudi dung co thé yéu cau cho biét trang thai cong
viéc khi can. Dé 1am diéu nay, ta ding tily chon -job-epr-output-file tiép theo 1a file
s& chira EPR trong 1&énh d€ trinh cong viéc phia trén [6].

Pé nhan dugc trang thai hién tai cia cong viéc, ta go 1énh:
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)

% globusrun-ws -status -job-epr-file mj.epr
hodc chuyén sang ché d6 online:

% globusrun-ws -monitor -job-epr-file mj.epr
hoac ngung (kill) cong viéc:

% globusrun-ws -kill -job-epr-file mj.epr
> Trang thdi va chu ky song ciia cong vigc

Hinh sau mo ta so db dich chuyén trang thai trong chu ky séng ciia cong

viéc.

Suspended

- Acti
\\“Eaaggggll"" cllive
(Failed]

Hinh 2-6 Sw dich chuyén trang thdi

Unsubmitted

- Unsubmitted. Cong viéc chua dugc gui

- Stageln. Pang doi dé truy xuét file input

- Pending. B6 1ap lich cuc bd van chua lap lich cho cong viéc dé thuc thi

- Active. Cong viéc dang thyc thi

- Suspended. Tam ngung thyc thi cong viéc

- StageOut. Cong viéc da thyc thi xong, dang doi dé ghi két qua ra

- CleanUp. Da thyc thi xong, hoan thanh in Kkét qua, thuc hién don dep

- Done. Hoan thanh moi viéc

- Failed. Bi 16i
> B tri file vao, ra, 16i va cdc dic tinh khdc

Trong nhiéu truong hop, tap tin thuc thi va dir liéu vao can duoc dua dén

may dich va/hodc dit li€u ra phai dugc dua ra. Viéc bd tri tap tin nay dugc dic ta
bang céc chi thi chuyén tap tin trong file mé ta cong viéc. Nhiing chi thi nay tuan
theo cti phap RFT gdm dia chi URL ngudn va dich [6].

» Dai dién tin ciy
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muon:

Mot cong viée gui téi may chu GRAM nhiéu khi can c¢6 ay nhiém thu néu

Thuc hién cac thao tac tir xa, nhu giii cong viéc GRAM, hay goi cac dich vu
Web khac. Truong hop ndy can c6 iy nhiém thu cong viée — job credentials.
Ngudi dung s& cung cap uy nhiém thu kém véi yéu cau giri thuc hién cong
viéc. Uy nhiém s& hét tac dung ngay khi cong viéc két thiic

Thyec hién cac thao tac b tri sip xép dir liéu. Truong hop niy can ty quyén
bd tri — staging credentials. Nguoi dung s& gui ty nhiém thu cho dich vu
Delegation chay trén may chit GRAM, va ching c¢6 thé duoc dung cho nhiéu
yéu cau thyc thi cong viéc

GT4 cung cap cac cong cu sau dé ap dung 2 ché do uy quyén nay:

Céau I¢nh globus-credential-delegate cho phép tao ca 2 loai uy nhi¢ém thu téi
may chit GRAM va tra vé mot tham chiéu EPR t6i uy nhiém madi dugc tao.
(client c6 thé dung 1énh globus-credential-refresh dé lam moi lai uy nhiém
thu)

Sau khi di c6 uy nhiém thu bang cach trén, clien co thé sir dung uy nhiém
thu nay bang cach nhap tham chiéu EPR vao tap tin m ta cong viéc trong
cac phan tir jobCredential, stagingCredential, va/hodc transferCredential

Str dung cac tuy chon -job-delegate va -staging-delegate ctia 1énh gbusrun-ws

deé yéu cau tao iy nhiém thu di kém véi mot cong viée. Y nghia cia cac tuy chon

nay nhu sau:

-job-delegate: Néu trong tap tin md ta cong viéc khong chia phan tir
jobCredential, globusrun-ws s& tao uy nhiém thu va dua phan tir twong tmg
vao file mo ta cong viéc

staging-delegate: Néu trong file mo ta cong viéc c6 chira cac chi thi staging
hoic cleanup va khong co6 cic phin tir stagingCredential hodc
transferCredential, globusrun-ws s& tu dong tao phan tir trong ung va dua

vao trong file mo ta cong viéc
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2.4.3 Cach thirc hoat dong cia GT4 GRAM

Phan nay trinh bay cach thirc hoat dong cia GRAM dé hiéu rd hon vé co ché
hoat dong ctia n6 cling nhu cach thic phat trién dich vu dua trén WSRF [15].
> Kién tric GRAM

Kién triac cia GRAM duoc md ta nhu trén hinh 2.7 bao gdm:

Master Hosting Environment {MHE)

2
- Master Managed Job Factary
Service (Master)
1 actary
r—
13 Ervice
3 “irtual Host o Aggregator
Environmenit A ogregator
Redirectar
(Redirector) ‘ Aggregatar
—_—
4 5 \
—b‘ Starter LHE Launch UHE ‘
(gricmag) (setuicd)
12

8
7 6
[ Resource Infarmation

Provider Service (RIPS)

i L7
16 ey | [l 12

k.

Scheduling Host system
System

Managed
Job Service
MUZ)

14

File Stream Factory Fervice
(=tolout)
[GEED]

ili5

Service

(FS5)

User Hosting Environment (UHE}

Hinh 2-7 Kién triic GRAM
1. Virtual Host Environment Redirector: tiép nhan cac théng diép SOAP
(SOAP message) va guri chung dén cho méi truong nguoi ding .
2. Master Managed Job Factory Service — MMJFS: chiu trach nhiém cung

cap dich vu chay ung dung GRAM cho cic yéu ciu tir bén ngoai.
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3. Managed Job Factory Service — MJFS: chiu trach nhiém tao ra mét dich
vu quan 1y cong viéc MJS (Managed Job Service) mdi ngay khi nd nhan dugc mot
yéu ciu tao dich vu. MJFS ton tai tir khi khoi tao mdi truong nguoi dung (UHE)
cho dén khi phién lam viéc két thuc.

4. Managed Job Service — MJS: 1a mot dich vu OGSI cho phép cac dac ta
cong viéc co thé dé trinh cong viéc tdi hé théng 1ap lich dia phuong, theo doi tinh
trang va dua ra cac thong bao.

5. File Stream Factory Service — FSFS: dugc coi nhu 1a mot giao dién nhan
yéu cau, chiu trach nhiém cai dat mot dich vu vé file (File Stream Service) mai khi
n6 nhén dugc yéu cau tao dich vu.

6. File Stream Service — FSS: mot dich vu OGSI cho mot dia chi URL dich
s€ dua file dia phuong vira dugc tao dén dia chi URL dich.

7. Resource Information Provider Service — RIPS: 1a mot dich vu khai bao
cung cip thong tin vé hé thong 1ap lich tai nguyén, hé thong file, hé thong may chi,

8. Grid Resource Identity Mapper — GRIM: 1a thanh phan chiu trach nhiém
tao ra gidy chimg nhan cho nguoi ding sau khi da kiém tra grid-mapfile.

» Bdo mdt

GRAM hd trg cac mirc do kiém tra an toan bao mat:

- Co ché WS-Sercurity nhim xac nhén nhiing uy quyén gin véi yéu cau va
cling dé xac thue ngudi yéu cau.

- Phan quyén duoc thyc hién bing mét callout cap quyén. Callout nay sé& truy
van file gridmap, SAML server, hay mot co ché cip quyén khac.

- Néuco du quyén, cong viéc sé dugc thuc thi va tra vé mot sd hiéu ID cuc bo.

Lénh tién ich sudo s& dugc ding dé quan 1y tai nguyén cuc bo.

Céc dich vu chay trong GT4 container khong yéu cau mot quyén dic biét:
céc thao tac can quyén cao s& dugc thuc hién qua ham “sudo”.

» Thao tdic lién quan toi dii liéu
Céac thao tac lién quan tdi viéc bd tri dit liéu vao/ra cua cong viéc dugc

GRAM giao cho dich vu RFT dam nhiém. Tuy theo yéu cau, dich vu RFT khoi tao
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két ndi GridFTP giita may ngudn va dich. Ngoai cac thao tac bd tri dit liéu chuan,
GRAM con hd trg co ché cap nhat dir 1iéu ra mot céach lién tuc khi cong viéc dang
tién hanh.
» Giao dién lgp trinh GRAM client

4 PortType cua giao dién lap trinh cho GRAM client dinh nghia céc thao tac
trén 4 WS-Resources ma dai dién cho trang thai cia GRAM server, trang thai ctua
mot cong viée don 1&, chudi uy nhiém thu gin voi delegation factory, va mot uy
nhiém thu. GT4 cung cép cac gin két (binding) Java, C, va Python véi 4 portType
nay:

- PortType ManagedJobFactory: cung cap thao tac truy van thong tin vé trang
thai cia GRAM server. Ngoai ra, no con c6 thao tac createManagedJob dé dé
trinh cong viéc. Néu thanh cong, nd s€ tra vé mot WS-Resource cua
ManagedJob va mot tham chiéu EPR ctia ManagedJob m&i nay

- PortType ManagedJob: dinh nghia thao tac trén WS-Resource ManagedJob
cho phép truy xudt thong tin vé trang thai céng viéc, quan 1y thoi gian sdng
cua cong viéc qua WS-Resource WS-ResourceLifetime, va cho phép client
yéu cau duoc thong bao khi c6 thay d6i qua WS-Resource WS-
BaseNotification

- PortType DelegationFactory: hd trg cic thao tac nhim truy van thong tin vé
cac day uy nhiém thu gin véi delegation factory. N6 con dinh nghia mot thao
tac RequestSecurityToken nham thyc hién tai mot thé bao mat 1én dich vu
dai dién va tra vé mot tham chiéu EPR ciia WS-Resource méi nay

- PortType Delegation: cung cp cac thao tac WS-ResourceLifeTime ddi véi
thé bao mat. Thao tac refresh ctia portType nay cho phép client tai 1én mot uy
nhiém thu moi

2.4.4 Ciu hinh va quan tri GT4 GRAM
Ta can phai cai dat mot GRAM server cho phép cac dich vu Web c6 thé truy

xuat cac tai nguyén tinh toan. Hai budc chinh d€ cau hinh gom:
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1. Local scheduler interface. GRAM c6 thé ding cac co ché, cong cu da c6
san dé khoi tao va diéu khién cac cong viéc. Mic dinh GRAM dung 10i goi fork()
cua hé théng. Céac cong cu lap lich theo 16 nhu Condor, SGE, PBS, va LSF phai
dugc ciu hinh dé cho phép GRAM giri cac cong viée va theo ddi trang thai hoat
dong cua cong viéc.

2. Authorization to user mapping. GRAM dung file /etc/grid-security/grid-
mapfile dé xac dinh nguoi ding dia phuong co quyén thuc thi cong viée do mét yéu
cau ctia mot nguoi dung Grid guri toi.

2.5 Quan ly dir liéu trong GT4
2.5.1 Tong quan vé quan Iy dir liéu trong GT4

Cac cong cu quan ly dit liéu trong GT4 lién quan dén viéc lwu trit, van
chuyén va quan Iy cac dit liéu phan tan trong méi truong khong dong nhat. GT4
cung cap nhiéu thanh phan bao gém [6]:

®  GridFTP chiu trach nhiém van chuyén dir liéu tin cay va hi€u qua

* RFT quan Iy nhiéu qué trinh van chuyén

= RLS duy tri théng tin v& cac ban sao dif liéu

»  OGSA-DAI cho phép truy xuit va tich hop dir liéu c6/ban ciu triic
Ngoai ra con phai ké dén cac cong cu két hop khac nhu:

= NeST giai quyét viéc dat chd dé luu dir lidu

= UberFTP cung cip client dong 1énh cho GridFTP

= SRB cung cép giao dién chung cho dir liéu phan tan

» DataCutter, STORM hd tr¢ xtt Iy pipeline cho dit liéu phan tan

* SRM — Storage Resource Manager cung cép truy xuit GridETP trén nén bao
mat GSI téi cac kho Iuu trix

»  GridNFS cai dit NFSv4 trén nén GSI phat trién boi dai hoc Michigan

Céc thanh phan chinh ctia GT4 chia thanh 2 nhém chinh: di chuyén dir liéu
va sao luu dir liéu.

2.5.2 Di chuyén dir liéu
C6 2 thanh phan lién quan dén van chuyén di liéu, d6 1a GridFTP va RFT.
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» GridFTP

Giao thirc nay trong GT4 cung cap kha nang chuyén dit liéu an toan, nhanh,
manh, hiéu qua va cho phép truyén file theo mo hinh third-party. Trong md hinh
truyén file truyén thong, viéc truyén file chi thyc hién dwoc giita client va server.
Con trong md hinh truyén file third-party, Client c6 thé thuc hién truyén file giira
cac server voi nhau.

B6 Globus Toolkit cung cap gan nhu hoan chinh cai dat cia giao thic nay
bao gdm: GridFTP globus-gridfip-server, 1énh globus-url-copy va thu vién lap
trinh. Dé chia s¢ dit liéu ta cai dat mot GridETP server trén may chi ma co thé truy
xuét duge dit liéu, va mot giao dién luu trit dir 1iéu Data Storage Interface (DSI) phu
hop véi hé théng dang luu trir dir liu. bé truy xuét dén dir liéu da duoc chia sé, ta
can mot GridFTP client. GT cung cap mét 1énh client 1a globus-url-copy. Lénh nay
cho phép truy xuét dir liéu qua nhiéu giao thirc (http, https, fip, gsiftp, va file).
> Dich vu chuyén tgp tin tin ciy - RFT

Khi yéu cau chuyén tap tin duoc chdp nhén, ching ta c6 thé theo di trang
thai truyén qua cac phuong thirc ma dich vu RFT cung cdp. GT4 cung cip mot cai
dat caa dich vu RFT trong GT container va mot client kha don gian. Ngoai ra 1ap
trinh vién c6 thé dung mot s6 16p Java dé phat trién theo ¥ mudn.

2.5.3 Tao ban sao dir li¢u
» Dich vu dinh vi bdn sao - RLS

RLS 1a dich vu cho phép nguoi dung hoac dich vu khac dang ky tap tin trong
RLS khi tap tin dugc tao ra, sau d6 nd chiu trach nhiém tao va duy tri cac bao sao
clia tap tin ndy trén cac hé thong luu trir phan tan. Nguoi ding c6 thé truy van RLS
server dé tim cac ban sao nay. RLS gdm nhiéu server nam rai rac luu dit liéu ding
ky. Bang cach phan tan dit liéu, kich thudc cua hé théng co thé mé rong va luu trix
duoc nhiéu ban sao hon h¢ théng quan 1y tap trung.

Trong GT4, nhi¢m vu ctia RLS 1a duy tri cac anh xa gitta tén tap tin logic véi
mdt hodc nhiéu tén tap tin vat 1y. Ngudi ding c6 thé yéu cau danh sach cac tap vat

Iy cia mot tén tap tin logic va ngugc lai. Ngoai ra, RLS cho phép gin cac thudc tinh

Nguyé~n Thi Kim Tuyén — Lép Cao hoc CNTT —Khod 2004-2006 - Dai hoc BKHN Trang 64



Ludn van thac st khoa hoc Nghién citu t(fng quan Vvé tinh toan huedi va cai dit mé hinh thir nghiém

hodc thong tin mo ta (kich thudc hodc checksum) voi cac tén tép tin logic hoac vat
1y, va cho phép truy van theo nhitng thudc tinh nay.
» Dich vu sao dii ligu — DRS

GT4 da thiét ké va cai dit dich vu DRS dua trén 2 thanh phan quan 1y dit liéu
cua GT la RFT va RLS. Chirc nang cua DRS la dam bao mot tap cac files ton tai
trén mot noi luu trit. Pau tién, dich vu DRS s& truy van RLS server dé xac dinh vi
tri ctia cac file mong mudn trong mang ludi. Sau khi dinh vi xong, DRS s& yéu cau
chuyén tap tin t6i noi mong mudn bang dich vu RFT. Cudi cung, DRS sé& ding ky
ban sao mdi nay voi RLS server.

DRS duoc cai diat nhue mot dich vu Web tuan theo co cAu WSRF. Khi nhan
mot yéu ciu DRS, mot WS-Resource duoc sinh ra dé luu trang thai cho mdi file cin
sao chép, bao gdbm ca thao tac trén file thanh cong hoic khong.

2.6 Theo doi va phat hién

Cac co ché theo ddi va phat hién nham giai quyét van dé lién quan dén thu
thap, phan tan, chi muc hoéa, luu trit va xir 1y thong tin vé cAu hinh va trang thai cua
dich vu va tai nguyén. GT4 cung cap:

1. Dich vu Web co ban cho cac giao dién WSRF va WS-Notification. Pay la
nén tang dé xay dung cac dich vu theo doi va phat hién, dé dinh nghia cac
thudc tinh can thiét cho cac dich vu nay, va hd trg ché do truy xuat kéo/day.

2. Dich vu GRAM va RFT dinh nghia cac Resource Properties lam co sé cho
dich vu theo doi va phat hién.

3. Dich vu chi myc héa (MDS-Index), luu trit (MDS-Archive), va phan tich dir
liéu ddi véi cac su kién (MDS-Trigger).

4. MObi GT container chta dich vu MDS-Index dé phat hién cac dich vu trong
container ciing nhu dé lién két véi cac chi muc khac trén mang ludi.

2.6.1 H¢ théng theo dai va phat hién - MDS4

Heé thong theo ddi va phat hién MDS4 13 mot thanh phan cua GT4 thuc hién

theo d&i va phat hién cac dich vu, tai nguyén trong hé thong phan tan. Monitoring 1a

qua trinh thu thap thong tin vé cac tai nguyén hodc dich vy, nham khic phuc 15i va
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theo ddi qua trinh hoat dong. Nguoi dung ¢ thé dung hé théng theo ddi nay dé

nhan biét tai nguyén dang can kiét dé tim giai phap khic phuc kip thoi. Discovery 1a

qua trinh tim kiém tai nguyén thich hop dé thuc hién mot cong viéc, vi du nhu: tim

mét may chu tinh toan dé thyc thi mot job. Qué trinh nay bao gém viéc tim tai

nguyén thich hop va Iya chon cai nao phu hop nhat.

Nhitng tmg dung theo ddi va phat hién déu doi hoi kha ning thu thap thong

tin tir nhiéu ngudn phan tan. D& thyc hién diéu nay, MDS4 cung cip:

Céc dich vu két hop dung thu thap thong tin trang théi tir cac ngudn di duoc
dang ky

Giao di¢n dya trén trinh duyét, cac Iénh, va giao dién dich vu Web cho phép
ngudi dung truy van thong tin thu thap dwoc

MDS4 cung cap 3 dich vu két hop khac nhau

MDS-Index hd trg truy van Xpath

MDS-Trigger thyc hién hanh dong do ngudi ding mo ta (giri email hodc ghi
vao log file) khi thong tin nhan dwoc phu hop véi yéu cau ngudi dung dit ra

MDS-Archiver luu trit thong tin trong co sé dit liéu

2.6.2 Bd gop (aggregator) va ngudn thong tin

Pé hiéu hon vé MDS4 ta sé& tim hiéu co cdu bd gdop-ngudn thong tin

(aggregator-information source). Y tudng chinh ciia co cdu nay la:

Céc ngudn thong tin can thiét s& duoc dang ky v6i mot dich vu gop

Viéc ding ky c6 hiéu luc trong mot khoang thoi gian. Vi thé bo gop gin voi
n6 s& tu huy néu ding ky khong duoc 1am méi

Bo gop lién tuc cap nhét trang thai hién thoi cia ngudn thong tin da dang ky
qua co ché truy xuit theo dic ta ngudn thong tin (information-source-specific
access mechanism)

Sau d6 thong tin nay s& dugc by gdp cong bd ra ngoai thong qua giao dién
dich vu Web theo dac ta ctia bd gop (aggregator-specific Web services

interface)
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Céc bd gop MDS4 hoat dong khac véi cac phuong phap dang ky tinh truyén
thdng nhuw UDDI & chd chang cho phép ding ky softstate cac ngudn thong tin va
ludn lam twoi cac gia tri ngudn thong tin theo chu ky.

2.6.3 Ngudn thong tin va viéc ding ky

Viéc dang ky dugc thuc hién thong qua thao tac Add cua dich vu Web
WSServiceGroup. C6 2 ché d6 ding ky tiy theo co ché dung dé truy xudt:

1. Ché d¢ ddang ky tong qudt: cho phép nhan thong tin tir mot ngudn bat ky.
Mot ngudn thong tin dwoc dang ky thong qua mot chuong trinh cia nguoi ding
chay dinh ky dé cung cip thong tin cho bd gop. Chuong trinh nay c6 thé sinh ra
thong tin mét cach cuc bd hodc dung giao thirc theo dac ta ngu(‘A)n dé truy Xuét thong
tin tur xa, sau do chuyén ddi dit liéu non-XML thanh XML.

2. Pang ky qua dich vu Web theo co cdu WSRF: thong tin trang thai duoc
biéu dién nhu 1a cac WS-Resource properties.

2.7 Két chwong

Nhu vy, Globus 1a bd cong cu rat hitu dung dé trién khai mot ludi. N6 1 ha
tAng phin mém cung cip cac cong cu dé xay dung tinh toan mang ludi va cac tng
dung khac dya trén cong nghé ludi mot cach dé dang. Cac cong cu nay dugc goi
chung la Globus Toolkit, gf”)m nhiéu module cong cu, mdi cong cu dinh nghia mot
giao dién phuc vu & cap cao va cung cap nhitng toan tir & cp thip c6 thé thyc hién
duoc trén nhiéu moi truong khac nhau. Hau hét céc ludi dang duogc trién khai hién

nay déu dugc thuc hién dya trén nén Globus Toolkit.
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CHUONG 3. CAC KY THUAT LUOI HIEN
PUQC TRIEN KHAI O VIET NAM

Trong chwong nay, ta sé di tim hiéu chi tiét vé mét sé ky thudt xdy dung cdc
lw6i di va dang diege mot s6 nhém nghién civu vé tinh todn luéi ciia nude ta trién
khai trong thoi gian gan day.

3.1 Desktop Grids

3.1.1 Tinh toan phan tan trong cac xi nghi¢p
Nhu cdu tinh toan phan tan trong cac tip doan lam xuét hién cac luéi tinh
toan dugc tao ra nhd két ndi nhiéu may tinh chay hé diéu hanh Windows hodc Unix
v6i nhau. Nguoi sit dung mong dgi viéc quan 1y tai nguyén va bao mat trong ludi
cling nhu kha ning str dung luéi duoc thiét 1ap bang cach ké thira ha tang tinh toan
phan tan sin c6 cta ho.
Tuy nhién, v6i dang ludi tinh toan nay, mbi quan tdm dugc tap trung chi yéu
vao bén khia canh d6 1a:
* Quan ly tai nguyén-Resource Management
* Bao mat dit liéu va giao tiép-Communication and Data Security
= Tinh khong dong nhit ctia cac may trong ludi-Machine Heterogeneity
= Tinh sin dung cia tai nguyén-Resource Availability
Vi Desktop Grid, ngudi xay dung ra nd ¢ ging khai thac nhitng khac biét
co ban gitra mot tap cac PC dugc két ndi trong mot mang cong ty véi mot tap cac
may PC dat tai nha dugc két ndi bang duong Internet bao gdm:
= Viéc két noi mang- Network Connectivity: nhidu tap doan c6 cic may PC
duoc két ndi vao cac mang co tbc do cao, dat 100 Mbps hay 1Gbps. Tuy
nhién, vdi cac may tinh chi thinh thoang méi két ndi vao mang cua tap doan
thi khoang thoi gian va chat luong két nbi thuong rat khé dinh trude
= Sw tham gia dwoc yéu cdau-Required Participation: viéc tham gia vao 15 luc
tinh toan phén tan co thé 1a mot phan yéu ciu ciia mot cong ty. Nho dé no

cung cap tinh dam bao cao hon vé thanh phan cua ludi
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Bdo mat va Quan tri cac PC-PC Administrator and Security: day thuc sy la
van d¢ quan trong trong ludi vi nhitng théng tin nhay cam cé thé dugc phéan
b trén cac nut tinh toan cua ludi

Truy nhdp dén cdc tai nguyén ding chung-Access to Shared Resource: hau
nhu tit ca cac td chie déu co kho dir liéu chung trén mang ndi bd cua ho.
Pay co thé chi don gian 1a mot anh xa 6 dia dung chung duogc thiét 1ap qua
mot két ndi mang hodc phtc tap nhu mdt kho dit liéu voi dung Iugng 1€n dén

muti-terabyte va multi-tier

3.1.2 Dinh nghia Desktop Grid

Destop Grid 1a mot luédi co6 cac dac diém sau:

GOm mot tap cac may két ndi khong lién tuc va may dung chung duoc dit
tén trén mot mot mang chia

GOm mdt tap chinh sach dugc diéu khién boi nguoi dung dé mé ta cach mdi
may tham gia vao ludi

Mot topo mang do dugc kiém soat boi mot may server chuyén dung. Cac
may trén ludi thong bao véi nhau thong qua mot server trung tam

Mot co ché quan 1y chu dong d6i véi viéc phan phdi, thuc thi va thu hdi cong
viéc dén va di khoi ludi nam duéi su diéu khién ciia mot server trung tim

Muc dich phia sau viéc hinh thanh mot Desktop grid 1a két hop nhiéu tai

nguyén lai thinh mot tai nguyén 4o duy nhét, d& sir dung va co thé quan 1y duoc.

Mot sé dinh nghia chung cho cac thanh phéan trong Desktop Grid nhu sau:
Grid: 1a thuat nglr dugc dung thay cho cum tir Desktop Grid

Grid Server: 1a mt may trung tdm diung dé diéu khién va quan tri ludi

Grid Client: 1 mot nut riéng 1¢, thudng 1a mot may PC dé ban hoic mot
may xach tay c6 san

Grid Client Executive: 1a mdt thanh phan phin mém cua ha tang luéi, cu tra
trén mot PC, n6 ¢d thé 1am cho mot PC phuc vu nhu mét Grid Client, va

quan 1y tat ca cac twong tac gitra Grid Client va Grid Server
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=  Work Unit: 1a don vi cong viéc dugc Grid Server giao cho mot Grid Client.

Bao gom mdt phién ban cé thé chay trén ludi ctia ing dung, cic chi dan dé

thiét lap mot méi truong cho ung dung trén Grid Client, dit li€u vao, va cac

chi dan dé thyc thi ing dung ciing nhu tao dir li¢u ra

3.1.3 Gia tri cua lwdi Desktop Grid

Desktop Grid tao ra co hdi gom tai nguyén tinh toan ranh cua cac PC; day la

mdt giai phap hiéu qua dé tang sirc mach tinh toan cho t6 chirc. Mot Desktop Grid

d6i khi dugc xem nhu mdt si€éu may tinh do “virtual supercomputer” Thuc t€¢ quan

niém nay ciing khong sai 1a may. Trong hinh dudi, c6 thé thiy biéu d6 ctia top 500

siéu mdy tinh hang dau thé gi6i dugc tong két hoi thang 11 nam 2002 [3].

Theoretical Peak TFLOPS (Linpack R{peak))

PC Grids Compared with Supercomputer Performance
Source Data: Top 500 Supercemputer List, November 2002 (www.top500.0rg)

PC Grid - 3,000 Clients

#35 on the List

{ PC Grid - 2,000 Clients

#65 on the List
| PC Grid - 1,000 Clients|
#150 on the List

PC Grid - 500 Clients
#350 on the List

50

Mote: Average PC Grd Client assumed

250
Top 500 Rank

Io have a 750MHz processor

Hinh 3-1 Xép hang ciia cdc Desktop Grid trén 500 siéu mdy tinh hang diu

3.1.4 Céc phan tir k§ thuit chinh

Céc phan tir ki thuat chinh can dugc danh gia d6i véi mot Desktop Grid 1a:

» Ky thudt bdo mdt

Khong cho phép tmg dung phén tan truy xuat dén tai nguyén mang hodc tai

nguyén cuc bd bang cach: Ma hod tng dung va dit liéu; Pam bao phin méi truong

Grid Client con lai khong bi thay doi sau khi chay mot tmg dung phan tan; Ngin

ngudi ding cuc bd gy phién phirc dén sy thuc thi cta tng dung phan tan dang chay
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trén may cua ho; Ngian nguoi dung cuc b luc loi va stra ddi hodc xoa dit lidu di
kém céc trng dung phan tan.
» Ky thudt kin ddo

Grid Client Executive phai tu dong giai phong cac tai nguyén khi khong con
dung; Pam bao viéc thao tac 1a trong sudt v6i nguoi ding dia phuong; Ngin cac
rmg dung phén tan hién thi hop thoai thong bao hodc hién thi cac yéu ciu tuong tac;
Ngin chin hién tugng giam hiéu ning (hoic gy 16i) trén mdy client do viéc thuc
hién tmg dung phan tan; Khong duoc yéu cu tuong tac voi ngudi dung trén Grid
Client.
» Ky thudt tich hop vwng dung

K¥ thuat tich hop tng dung yéu cau: Kha ning mo phong mot méi truong
chuan voi mot Grid Client; Tich hop muc Binary (khong bién dich lai, khong két
ndi lai, khong truy cap dén ma nguén); Tich hgp mét cach dé dang; Bao mat tich
hop, ma hoa cac dir liéu nhay cam va phai hd cho bat ctr ing dung Win 32 nao.
» Ky thudt Robustness

K¥ thuét Robusness phai dam bao dugc viéc: Tu dong tai chi dinh cac don vi
cong viéc khi cac Grid Client bi x04 khoi ludi; Ty dong tai chi dinh cac don vi cong
viéc do 16i tai nguyén hodc 16i mang; Ngin cac ing dung khac chi phdi tai nguyén
Grid Client; Cung cip kha ning hd trg trong subt cho tat ca cac phién ban Windows
khac nhau trong Grid Client.
» Ky thudt co din

Mot lu6i Grid Desktop phai 6 thé: ty dong thém, cau hinh, ding ky cac Grid
Client méi; tuong thich voi nhiéu tai nguyén khac nhau; c6 thé céu hinh trén nhiéu
vi tri dia 1y.
» Ky thudt qudn ly tip trung

Chinh 1a viéc giam sat tai nguyén ludi ty dong; Quan 1y va xép hang cac don
vi cong viéc tap trung; Quan tri v6i chinh sach tap trung ddi vé6i viée truy xuat va st

dung ludi; Tuong thich voi cac hé théng quan ly IT dang tdn tai; Viéc khoi tao va
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cap nhat san phan c6 thé dwoc hoan thanh bang cach sir dung cac méi trudng quan

Iy phan mém xi nghiép nhu SMS, WinlInstall; va Trién khai, quan 1y client tir xa.
3.1.5 Cac khia canh thye té ciAn xem xét

La cac khia canh thuc té chinh ndy sinh khi tich hop may dé ban chuyén
dung trong xi nghiép thanh mot ludi.
» Cdc trng dung
Céc tng dung chay trén ludi dé ban thuong dugc chia thanh 3 nhém la:
»  Data Parallel: xtt 1y ctap dit li€u vao 16n, lién tuc va khong 1€ thuoc nhau
= Parameter Sweep: st dung phwong thirc tuong tac dé tao ra mot chudi cac
gia tri dau vao nhiéu
»  Probabilisti: xtt Iy mot sb thu nghiém sir dung nhép liéu ng?lu nhién dé tao ra
cac gia tri dau vao dung dé dinh gia mot tap cac chirc nang output
Phan tich kha nang phan tan ciia wng dung
Hiéu tham sé nio cta tmg dung 13 hard-code va tham s6 nao 1a c6 thé thay
d6i duoc dua trén cac gia tri dau vao. Tiép dén ta phai hiéu cach phan tich dau vao
ctia mot cong viée 16n thanh mot tip cac dau vao nhod hon co thé xir 1y theo kiéu
phan tan va hiéu cach tap hop két qua dau ra tir thanh két qua cudi cung.
Xac dinh tinh phut hgp cia irng dung
Tinh thich hgp ctia ung dung thuong dugc danh gia thong qua ti I&¢ Compute
Intensity (CI) dugc tinh nhu sau:
CI = 4*WorkUnitDuration (giay)/(InputSize(KB) + OutputSize(KB))
Trong d6 WorkUnitDuration 1a khoang thoi gian thuc hién mot don vi cong
viéc. Thong thuong, néu mot tng dung co thé ludi hoa cé CI>1.0 thi thuong duogc
cho 1a c6 thé thuc hién xir Iy phan tan bang giai phap ludi dé ban. Nhung doi khi
van c6 mot sd ngoai 16.
» MGoi truwong tinh toan
Desktop Grid duoc coi nhu mét tuy chon ¢ chi phi thdp va c6 thé dugc dung

dé thay cho céc tai nguyén tinh toan moi. Trong bét ctr truong hop nao, viéc thém
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mot Desktop Grid vao mot to chuic 12 mot thay ddi dang ké ddi véi toan bd moi
trudng tinh toan.
» Vin hoa

Diu tién 1 vin hod ctia nhan vién, anh ta phai biét dugc vai tro ciia PC ma
anh ta dang st dung c6 tAm quan trong ra sao d6i voi thanh cong cua ca t6 chuc khi
tham gia vao ludi. Ho phai c¢6 kién thirc nhat dinh vé Grid Client Executive dé
khong thyc hién nhimg hanh dong sai 1am dan dén gay ra 15i trén PC ciia ho hodc dé

lay nhiém virus ciing nhu cac chuong trinh gian diép trén may...
3.1.6 Grid Server

Grid Server cung cdp kha ning quan ly/quan tri toan bd don vi cong viéc,
gan cac don vi cong viéc cho Grid Client, quan 1y/quan tri Grid Client. Ngoai ra, nd
con c6 thé cung cap mot s6 chirc nang khac nhu:

v Cac thao tac mirc nhom cac Client (Client Group-level Operations): khi
khich thudc cta ludi ting 1én s& chia nhom nho dé quan ly

* Data Caching: thoi gian duoc yéu cau dé truyén dir lidu di hoic dén cac
Client dong mét vai trd kha quan trong trong viéc tinh toan ti s6 CI

» Quan tri va Idp lich muc cong viéc (Job-level Scheduling and
Administration): hd tro nhiéu mirc wu tién coéng viéc khac nhau theo kha
nang dé chon lwa Client hodc nhom Client

= Piéu chinh va phén tich hiéu nang (Performance Tuning and Analysis): cung
cép cac bao cdo va dir lidu can thiét dé xac dinh duge nhitng dac trung hi¢u
nang quan trong ctia mdi Grid Client ciing nhu cta ca ludi

* Bdo mdt (Security): mdi chirc niang dwgc dinh nghia riéng biét trén Grid
Server, mdi truong ngudi ding nén bao gdm ca bao mat mirc ngudi ding

»  Cdc giao dién hé thong (System Interfaces): hd trg mot tip cac giao dién

khac nhau cho nhiéu churc nang nguoi dung va chiic nang quan tri khac nhau
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3.2 Cluster Grids

Mot luéi cluster 1a dang don gian nhat ctua Grid, né cung cap dich vu tinh
toan cho mdt nhém hodc mét phong. Kién trac ludi dang cluster gitp cuc dai hoa
kha nang su dung cac tai nguyén va tang thong lugng cho cong viéc ciia nguoi dung
thong qua viéc 4o hoda tai nguyén tinh toan.

Phan nay ta di im hiéu vé k¥ thuat Cluster Grid voi truong hop cu thé 1a cac
Cluster Grid ctia Sun [13].

3.2.1 Kién trac luwéi Cluster

Kién trac cua ludi cluster duge chia thanh 3 16p logic [13] khong phan cip
bao gdm: 16p truy xudt, 16p quan 1y va 16p tinh toan.

Access nodes

TAT ey

>

Management

nodes %’ j
w - d) o Compute
tier
Compute nodes

Hinh 3-2 Ba I6p trong kién triic lwéi cluster

Management
tier

> Ldp truy xudt

L6p nay cung cip cac dich vy truy xuét, xdc minh quyén cho ngudi dung
ludi. Cac 1énh truy xuat thong thudng nhu telnet, rlogin, fip, ssh dé truy nhap vao hé
théng va cac dinh vu dya trén nén Web.
» Lop qudn ly

Pay 1a 16p trung gian, chiu trach nhiém cung cip cac dich vu chinh trong
ludi cluster nhu: DRM, phﬁn mém chuén doan phén cung ty dong, kiém soat hiéu

ning cua hé thong...Trong d6 DRM la dich vy bat budc phai cé cia mot ludi
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cluster, ngoai ra 16p nay con c6 thém mét s6 nhiém vu khac nhu: Dich vu file; Dich
vu khoa ban quyén; Quan ly sao luu; Dich vu cai dat.
» Lép tinh toin

Ldp tinh toan cung cdp strc manh tinh toan cho ludi cluster. Cac cong viée dé
trinh théng qua cac 16p bén trén trong kién trac nay duoc xép lich dé chay trén mot
hodc nhiéu nut trong 16p tinh toan. Cac nut trong 16p tinh toan chay cac tién trinh
phia khach hoic tac tir cia phan mém DRM, va céc tac tir dé giam sat sirc khoe cia
hé thdng. Lop tinh toan giao tiép voi 16p quan 1y théng qua viéc nhan cac cong viéc,
bao cao trang thai hoan thanh cong viéc va cac chi tiét tinh toan.

Lép tinh toan co thé 1a su lai ghép cua nhiéu loai may phuc vu, nhiéu nén hé
didu hanh khac nhau. Ngoai ra & 16p nay con co sy khac nhau vé nhém cac chirc

ning trong mdi nat tinh toan va ca cach mdi niit nay dugc gin vao ludi.
3.2.2 B6 phan mém lwdi cluster ctia Sun

B6 phan mém ludi cluster ciia Sun bao gdm mot s6 cac thanh phan chinh la

Sun Grid Engine (SGE) software va Sun HPC ClusterTools™ software [13].

Hinh 3-3 Ngin xép phan mém ciia lwdi Sun Cluster Grid
» Sun Grid Engine - SGE
Phin mém quan 1y tai nguyén phan tin SGE 1a thanh phan cdt 161, né cung
cAp tat ca cac chirc nang quan 1y tai nguyén truyén thong, chang han nhu xép hang
theo 10, can bang tai, théng ké tai khoan cong viéc, quan 1y cac tai nguyén hoic
nguoi ding dic biét, treo hodc phuc hdi cac cong viée va quan 1y tai nguyén trén

toan cluster.
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Host Mo ta

Master X0 ly cac yéu cau dén tlr phia user (tién trinh Qmaster), thwc hién xép
lich céng viéc va givi ching t&i cac host thwe hién (tién trinh Schedd). C6
mot Master Host chi duy nhét trong m&i phdn mém SGE.

Shadow Lién tuc gidm sat master host chinh (tién trinh Shadowd) mét cach trong

master subt va tw dong, né s& chién quyén kiém soat clia master host nay trong
trwdng hop né bi 16i

Execution La host thich hop nhéat dé thuwc thi cac cong viéc. Tién trinh Execd nhan
coéng viéc tr Qmaster va sinh ra mét tién trinh dan dé thwc hién cong
viéc nay trén local. Thong bao théng tin ngwoc lai cho Qmaster.

Submit Cac host nay dwoc cau hinh dé dé trinh, giam sat va quan tri cac cong
viéc. Khong cé tién trinh ngdm nao dwoc yéu cau.

Admin La cac host tao thay ddi cAu hinh cua cluster, chang han nhw 1a thay dbi
cac tham s6 DRM nhu thém cac nit méi hodc user méi. Khéng c6 tién
trinh ngdm nao dwgc yéu ciu cho cac host dang nay.

Luong cong viéc

Tat ca cac cong viéc dugc d¢ trinh téi SGE master va dugc luu trong

spooling area cho dén khi bo xép lich quyét dinh xem cong viéc nao dugc phép thuc

hién. Phan mém SGE noi cac tai nguyén co thé tdi cac yéu cau cong viéc. Ngay khi

tim duoc mot tai nguyén thich hop cho coéng viéc mdi, SGE chuyén cong viéc nay

thanh cong viéc wu tién cao nhét. Sau d6 bd xép lich SGE dit chung vao cac may co

thé thuc hién.

- - Master host
'\4> @;I Schedule
Record ~
Submit( 1 .%ispatch
Sﬁbmtit Execution ‘
o5 hosts

Hinh 3-4 Luong céng viéc trong Sun Grid Engine

1. Cong viéc d¢ trinh tir mdt submit host, yéu cau duge gui dén master host.
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2. Master host xac dinh host s& thuc thi cong viéc, danh gid mic do cong
viéc, kiém tra gidy phép ban quyén va dinh gia cac yéu cau cong viéc khéc.

3. Master host gtri cong viéc tdi execution host dugc chon. Execution host
luu lai cong viée trong mot job information database va bt dau mot tién trinh dan,
va doi nd hoan thanh.

4. Khi cong viéc dugc hoan thanh, tién trinh din tra vé thong tin cong viéc va
execution host sau d6 s& thong bao viéc hoan thanh cong viée toi master host, dong
thoi x6a cong viéc khoi job information database. Master host cap nhat job

accountisang database thanh hoan thanh cong viéc.

» Sun HPC ClusterTools Software

Sun HPC ClusterTools software cung cdp méi trudong phin mém tich hop
cho cac tng dung MPL Phin mém Sun HPC ClusterTools 1a cic ing dung song
song lai rat linh hoat va an toan, né dugc tron gitta k¥ thuat tuyén doan va song
song dé tao ra cac tmg dung sir dung MPI dé giao tiép giita cac tién trinh.

Ngoai cac phan mém chinh trén, con c6 thém cac phan mém khac nhu:
» Solaris JumpStart va Solaris Flash Software

La cong cy dé tang tdc va khoi tao tu dong trong mdi truong hé diéu hanh
Sun. Solaris JumpStart 1a mét chuong trinh cai dat tu dong moéi truong hé diéu hanh
Solaris tai bat cr vi tri nao trén mang. Solaris Flash bat giit mot anh hé thng, bao
gdm moéi truong hé diéu hanh Solaris, hdu hét cac tmg dung, va thong tin ciu hinh
hé théng thong qua viéc sir dung flarcreate command (flash tool) giup quan tri vién
c6 thé 13p lai cc cu hinh may chu trén nhiéu méay chu khéc.
» Phin mém Qudn ly tap trung - SunMC

La mot phan mém quan 1y hé thong gitp nha quan tri hé thong thyc hién viée
quan 1y hé thong tir xa, diéu khién va cach 1y phan ctng khoi cac 16i phan mém trén
cac hé théng Sun. N6 ¢6 3 thanh phan: Console cung cp giao dién ngudi dung dudi
dang GUI hodc giao dién trinh duyét web. Mdy chi SunMC giam sat va diéu khién
cac thuc thé duge quan Iy bang cach giri yéu cau tdi cic tac tir trad ngu trén cac nit

duoc quan 1y. Cdc tdc tir 1a cac thanh phan phan mém dya trén giao thirc SNMP, n6
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thu thap dit liéu quan 1y nhan danh may chi, sau d6 giri vé cho may chi va chay cac
tién trinh.
> Phén mém phé chudn kiém tra tinh phu hop

Phin mém SunVTS la mét cong cu chudn doan, kiém tra va phé chuén phan
ctimg Sun thong qua viéc xac minh tinh lién thong va chirc ning cua hau hét cac

thiét bi phan cting trong hé théng Sun.
3.2.3 Yéu cau thiét ké

Trong phan nay, cac thong tin duogc trinh bay di sdu vao cac gidi thiéu va cac
yéu cau cho mot thiét két ludi cluster ctua Sun.
> Lop truy xuit

O muc t6i thiéu, 16p truy xuat phai c6 thé hd trg viéc ding nhép, hd tro cac
phién telnet va d¢ trinh cong viéc. Cac cong viéc khong tuong tac duge thuc hién
thong qua hé tong hang doi bang cach dé trinh mot mot batch shell script don gian.
Néu chi mot hé théng duoc yéu cu dé ho tro hang tram dang nhap tr xa, h¢ théng
nay can duge dam bao chic chian mét sé tai nguyén danh riéng. Viée truy xuit cia
ngudi quan tri vao ludi duoc cung cap thong qua phan mém Sun Grid Engine va
SunMC qua mét giao dién dong 1énh hodc mdt giao dién dd hoa. Néu céc truy nhap
dua trén web phai dugc thuc hién, thi may chii phai dwoc ude luong phu hop dé
thuc hién duogc yéu cau.
» Lép quan ly

DPdi véi cac ludi cluster nho, cung céip dich vu tdi thiéu (chi c6 DRM), thi
mot bo xtr Iy don 14 du. Néu mot may da bo xu 1y duoc trién khai trong 1uéi cluster
v6i vai tro 1a SGE master thi n6 c6 thé dung dé cung cip céac dich vu khac nhu Sun
MC server, NFS and backup server dong thoi ciing c6 thé hd trg cac tac vu tinh
toan.

Cac phﬁn tor khac nhau trong mét ludi co thé yéu cdu mot hé théng file chia

sé 1a: phan mém Sun Grid Engine, thu muc c4 nhan ctia ngudi dung, cip Sun HPC
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ClusterTools™ 4.0 , cac may chu ing dung, may chu kiém tra khoa ban quyén va
cac may chu cai dat.
» Lop tinh todn
Viéc quyét dinh chon phan cimg nao cho 16p tinh toan phu thudc chi yéu
vao hiéu nang cuc dai co thé thu dugc trén cung lugng tién bo ra. Mot sb diém nén
chu y khi chon la:
- Thong luong: ) lugng cac nut don trong mang. Mong muén cuc dai hoa sb
cac bd xir 1y trén mdi volume hon 13 hiéu ning trén ting bd xir 1y don
- Tinh song song cao: phu thugc vao cac thugc tinh ctia ing dung, hodc mot
lugng nho nat SMP 16n hodac mét lwong 16n céc nit yéu dugc hd trg boi mot
moi truong cluster thoi gian chay (CRRE) sé 1a thich hop
- Cdc yéu cdu vé bg nhé va b nhé dém: mot sd tng dung thu duge két qua
rat kha quan tir cac bo xir Iy ¢6 b nhé dém 16n. Trong trudng hop nhu thé
muc dich 12 nhim cuc dai hoa tinh can xtmg cua dit liéu dang active, dit lidu
nay dugc luu trong cac bd nhdé dém nhanh, gitp cho viée truy nhap dir liéu

ton it thoi gian hon 14 truy nhap vao bo nhé luu trit thong thudng
3.2.4 Phin citng mang

C6 3 kiéu lién két ndi co thé duoc xem xét: cac két ndi ndi tiép, két ndi qua
Ethernet va cac két ndi co do tré dic biét thép
> Néi tiép

Mot mang ndi tiép cho phép nha quan tri hé théng thyc hién viéc truy nhap
tir man hinh console t6i tit ca cac may trong cluster. Pi voi cac méi trudong 16m,
cho phép hoan thanh hau hét cac diéu khién trén toan bo hé thong thong qua viée
truy nhap tir xa. Viéc st dung mét may tram tap trung giip nha quan tri truy nhap
t6i cac cong console thong qua mang Ethernet.
» Ethernet

Tai ciia mang trong mot ludi cluster 1a do cac giao tiép chuyén thong diép

MPI hodic PVM & ché d6 chay. Luu lugng NFS tir rat nhidu ngudn nhu cac truy
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nhép cac dich vu ludi, cac file spool, cac thu muc nguoi dung dang dugc truy nhap
tai thoi diém chay, cac giao tiép Sun Grid Engine va viéc truyén dit liéu do céac thao
tac sao Iuu va khéi tao. Tai dugc tao ra boi cac luu lugng nay dugce xur Iy rat tdt trén
mang Ethernet chudn hoic cac mang Ethernet gigabit.
> Cic lién két néi dic bigt

Mang Myrinet dugc két hop tir nhiéu giao dién, két ndi va nhiéu chuyén
mach. Déi véi cac may Sun, giao dién PCI dugc dung véi cac driver dugc thay ddi
dé dung trong kién tric Sun, c6 thé liy tir Mycricom. Mycricom hd trg mot module
giao thirc co thé tai dugc (PM) cho phan mém Sun HPC ClusterTools 4.0 software.
Cac PMs duoc sir dung boi phan mém Sun HPC ClusterTools dé mang luu luong
giita cac tién trinh dé khai thac d6 tré thip va ti 1& dit liéu cao ctia Myrinet. Lién két
ndi Myrinet ¢6 thé lam giam do tré thong qua viée xap thi ty theo d6 16n va c6 thé

dua ra lugng bang thong trung binh cao hon cho cac cluster tinh toan
3.2.5 Quan ly m¢t Cluster Grid

Trong nhiéu mai truong ludi cluster, mot lugng 1on cac hé théng duoc ciu
hinh twong tu nhau dang ton tai, né gitp tdi thiéu hoa thoi gian quan tri bang cach
léy nhiing diém thuan tién cua cac cong cu cai dat va chuin doan tu dong.

» SunVTS Software

Phan mém SunVTS c6 thé duoc dung dé thuc hién kiém tra phan cung trén
cac nut moi trude khi cac nut nay duoc diy vao ludi dé sir dung. N6 ciing c¢6 thé
dugc dung cho cac thao tac kiém tra phan cing trong khi chay, hodc dung dé diéu
tra nghién ctru mot nit dang thao tac.

» Cluster Console Manager

Trong méi truong tinh toan dang compute farm environment, cac tac vu yéu
cau viéc nhap Iénh nhu nhau tdi nhiéu clients, chéng han nhu duong dan cai dit va
cac ban update phﬁn mém, c6 thé duoc thuc hién béng cach stir dung b céng cu
Cluster Console duoc cung cip kém véi phadn mém Sun HPC ClusterTools. Phan

mém The Cluster Console Manager (CCM) gitip ban c6 thé day cac cau 1énh tdi cac
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nut trong ludi ciing mét luc thong qua mét giao dién dd hoa. CCM dé cap dén 3 mod
hinh thyc hién: console, ctelnet va criogin
> Solaris Jumpstart va Flash Software

Phan mém Solaris Jumpstart thuong dugc dung dé thuc hién cac cai dat it
nhét 1a cho 16p tinh toan cuia ludi cluster. Néu cac host méi duge thém vao trong 16p
nay, hoac co cac nut can duoc cai dat lai thi mot méi truong Jumpstart dugc cAu
hinh t6t s& 1am giam déng ké thoi gian quan 1y cho cac tac vu kiéu nay
> Sun Grid Engine Software

Kha nang dang nhap va dinh tai khoan cuia Sun Grid Engine cho phép nha
quan tri giit dugc vét cic cong viée tinh toan dang chay trén ludi cluster. Phan mém
nay luu mot ban ghi cho mdi cong viéc dugc chay thong qua SGE, bao gdm ca
nhitng thong tin chi tiét nhu thoi gian bat dau chay, khoang thoi gian thuc hién,
thong tin vé CPU, bo nhd va 1/0, cac thong ké nguoi dung va trong trudng hop

SGEEE, n6 con ghi lai ca thong tin v& phong va du an.

3.3 Két ndi Cluster vao Grid

Pé thyc hién cac bai toan song song ngudi ta sir dung mot hé théng goi 1a hé
thong tinh toan song song phan cum. D6 13 mot hé thdng may tinh cuc bd bao gdm
mét tap cac may tinh doc 1ap va mot mang lién két giita cac may tinh. Mot hé thong
tinh toan song song phan cum thudng mang tinh chat cuc, dugc quan 1y tap trung
nhu 12 mot hé théng thong nhat.

Hé thdng tinh toan song song 13 hé thong co bd nhé phan tan, truyén thong
gilta cac niit trong qua trinh tinh toan thudng 1a truyén thong diép. Cac thu vién
truyén thong diép danh cho hé théng bé hién nay c6 thé ké dén 1a MPI, PVM,
Active Message va CMMD (Connected Machine Message...), trong d6 MPI véi
nhiéu wvu diém c6 thé coi 1a su lya chon tdt cho céc clusster.

Trong khi céc thu vién va cac ngdn ngir 1ap trinh song song tao cho ngudi
1ap trinh moi truong 1ap trinh trén hé thng tinh toan song song, thi cac phin mém

quan ly tai nguyén va phéan tai lai tao ra mgt mdi truong tinh toan hi¢u qua va on
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dinh. M6t s6 phan mém phén tai va quan 1y tai nguyén thuong duoc st dung trong
cac hé théng tinh toan song song hién nay 1a: PBS (Portable Batch System),
CODINE vi CONDOR. O day, ta chon PBS 1am phan mém phan tai va quan 1y tai
nguyén trong Cluster.
3.3.1 Sw can thiét ciia viéc két ndi grid va cluster
Trong Chuong 1 ta da cé sy so sanh giita Cluster va Grid, cling nhu da dua
ra diém gidng va khac giita ching. C6 nhiéu tng dung ludi rat can duoc giai quyét
trong pham vi mot to chirc nhu cluster chir khong can duoc phan b trén mot tap tai
nguyén rong phan tan vé mit dia 1y nhu ludi. Ngoai ra cluster con c¢6 cac dic diém
ma mot ludi thuong khong cé nhu:
= N6 thudc vé mot to chirc, cac tai nguyén 1a cac may tinh ddng nhat, phan b
trén mét gidi han dia ly rat hep, dugce lién két voi nhau boi cac mang LAN
tde d6 cao (cd vai tram Mbits — Gbits) do vay c6 d9 tin cay rat cao
= Trong cluster cic vin dé vé an ninh khéng duoc coi trong. Van dé chu yéu la
lam sao dé c6 duoc hiéu ning cao va khong can thiét phai hy sinh mot phan
hiéu ning vi cac thi tuc an ninh. Trong cluster ngudi ta ¢6 thé lam moi thir
dé doi lay hiéu nang
= Cudi cung ciing cdn phai noi thém ring tinh toan ludi khong phai 1a chia
khéa van ning dung dé giai quyét moi van dé. N6 duoc ding dé b trg chir
khong phai 14 thay thé hoan toan cc cong nghé tinh toan hién tai
Vi viy, viéc két ndi ludi véi cluster dong vai tro cuc ky quan trong, nd s€
dem lai mot sttc manh tinh toan vo6 cung to 16n. Véi su két hop nay ta s& tan dung
duogc strc manh san co cla cac cluster va sit dung tinh toan luéi nhu 1a phuong tién

dé phdi hop cac cluster tai cac mién dia ly khac nhau cing giai quyét mot bai toan.
3.3.2 Két ndi Globus-based Grid va PBS-based Cluster
3.3.2.1 GRAM

Trong chuong 2 ta dd noi kha rd vé thanh phin GRAM trong bd cong cu
Globus Toolkit. Do d6, trong muc nay ta chi tip trung mo ta xem GRAM dong vai
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trd nhu thé nao? N6 lam gi? Va lam thé nao? khi ta thuc hién két ndi mot Cluster
vao ludi.

Ta c6 thé coi GRAM nhur 14 thanh phén trung gian, v6i cac g dung va dich
vu muc cao hon & phia trén va cac co ché truy nhap, diéu khién dia phuong & phia
dudi. Ca hai phia chi can lam viéc v6i GRAM, bai vay su anh huéng 1an nhau, cac
ham API, va cac giao thirc can st dung dugc giam di nhiéu.

GRAM khéng cung cdp kha ning 1ap lich ciing nhu méi gidi tai nguyén.
GRAM ciing khong cung cép cac dic trung vé ké toan va 1ap héa don. Nhitng dic
trung duge cung cap boi cac co ché quan 1y dia phuong khac nhu hé thdng hang doi
hoac bd 1ap lich. GRAM lam viéc nhu mét giao tiép triru tugng cho cac nguén tai
nguyén khong ddng nhét trén ludi, cu thé n6 chiu trach nhiém:

= Phan bd tai nguyén cho cac cong viéc
= P trinh cong viéc, chay tmg dung trén cac mdy tir xa va nhan két qua tra vé
= Quan Iy trang thai cong viéc va cac tién trinh

Nhu vy co thé thdy dugc GRAM dong vai trd nhu thanh phan trung gian
lam nhiém vu giao tiép giita moi trudng tinh toan toan cuc véi cac thanh phan cuc
bo c6 kha nang tao ra cac tién trinh chay. Vi vay, diém quan trong cia GRAM 14, n6
phai dap tmg viéc giao tiép voi cac bd quan 1i tai nguyén dia phuong chang han
nhu: Condor, Fork, PBS, LSF, NQE, v.v... trong d6 phin mém quan 1y tai nguyén

va phén tai PBS duoc st dung rong rii nhat.
3.3.2.2 PBS

» Gidi thiéu PBS

PBS (Portable Batch System) [15] [14] 12 hé théng phén tai va quan 1y tai
nguyén, dung trong cac hé thng tinh toan song song phan cum. Nhiém vu chinh
cua hé théng PBS d6 1a cung cép cac kha nang vé khéi tao va 1ap lich cho viéc thyc
thi cac cong viée va sip xép cac cong viée do trén cac may tram. Hé thong ciing cho
phép xéac dinh trudc cac ngudn tai nguyén s& dugce sir dung khi thuc thi cong viée va

dam bao chic chin dung dung tai nguyén yéu cau.
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PBS dam nhan giao tiép giita Server va cac may tram, may chi thong qua
PBS quan ly hoat dong ciia cic may tram. PBS bao gém ba modun chinh:
PBS_Server, PBS_Scheduler, PBS MOM. PBS cung cép rit nhidu chtic ning cho
cac hé thong tinh toan hiéu ning cao. Sau day 1a mot s6 chirc ning quan trong nhit
cua PBS:

1. Chia sé tai nguyén: cung cap mot co ché 1ap lich cho cic cong viéc mot
cach trong subt trén bat ky mot h¢ thong PBS nao, boi bat ky ngudi st dung nao co
tham quyén. Cong viéc ¢ thé dugc yéu cau tir mot may client bat ky, cuc bd hay tir
xa.

2. Giao dién d6 hoa: giup ngudi st dung chuyén cac yéu cau tinh toan & ché
dd 16 hodc ché do tuong tac, truy vAn cac cong viéc, hang dgi cong viéc va tinh
trang hé thong; va theo ddi su tién trién cia cac cong viéc. Ngoai ra PBS ciing hd
trg giao dién sir dung ché do dong 1énh cho nhitng ngudi str dung chuyén nghiép.

3. Co ché bao mdt: cho phép quan tri thiét 1ap hodc huy bo viéc truy cap dén
PBS ctia mdt nguoi st dung, mdt nhom nguoi, mot may hodc mot mang nao do.

4. Nhdt ky: cho phép ghi lai tat ca cac hoat dong trén ctia hé thong theo timg
nguoi, ting nhoém ngudi hodc tirng may.

5. Tw dong chuyén tép: la co ché sao chép cac tép can thiét cho viéc thuc
hién mot cong viéc trén cac may tram tinh toan. Cac tép can chuyén c6 thé 1a cac
tép dit liéu hoac cac t€p thuc thi.

6. Ho tro cdc cong viéc song song: cho phép hoat dong ciing vai cac thu vién
lap trinh song song nhu MPICH, MPI-LAM. Cac chuong trinh c¢6 thé dugc lap lich
dé chay trén cac hé da bd xur Iy hodc trén cac hé théng da may tinh.

7. H tro tinh todn hedi: cung cip cong nghé siéu tinh toan (meta-computing)
va tinh toan luoi, bao gém viéc hd trg cho GGT (Globus Grid Toolkit). Viéc hd tro
nay chi dugc thuc hién trong phién ban thuong mai PBS Pro.

8. Giao dién ldp trinh dwoc PBS: cung cip dé ngudi 1ap trinh c6 thé tu viét
cac 1énh méi cho PBS, tich hgp PBS vao cac ung dung cua ho hodc cai dat cac co

ché 1ap lich riéng.
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9. Tw dgng phan tai: 1a co ché cho phép phan tai cac cong viée trén cac tai
nguyén cua hé thong Cluster.
> Cdc thanh phén co bin ciia PBS

/ems N
\C and ——
\omoty)

Scheduler
A

|/Batc]1\j

NJob_/

Hinh 3-5 Cdc thanh phén trong PBS

1. M6-dun qudn Iy céng viéc (Job Server): 1a thanh phan trung tim ctia PBS.
Tat ca cac thanh phan khac ctua PBS giao tiép v6i module quan 1y cong viéc qua
mdt dia chi IP duy nhat. Chirc ning ciia module quan 1y cong viéc 1a cung cp cac
dich vy, nhu 1a nhén/tao ra cac cong viéc 16, thay ddi cac cong viéc, bao vé cong
viéc khi co su ¢d hé thdng, va thyc hién cong viéc. Module nay quan 1y mot hodc
nhiéu hang doi cong viéc, mot cong viéc phai thuoc vao mot hang doi. Cac hang doi
duoc server quan 1y boi mot tap thudc tinh nhu kiéu, tai nguyén, tén,...

2. Module thuc hién cong viéc (PBS Mom): dugc chia nho thanh cac thanh
phan chtrc ning sau: Job Executor (JE), 1a tién trinh ngdm chiu trach nhiém thyc thi
cong vi¢éc. Khi thyc hié€n, JE nhan mdt ban copy cong viéc tir Server, xtr Iy cong
viéc, va sau d6 co thé s& dam nhén ludn cong viéc tra két qua vé cho user néu duoc
Server yéu cau. Mdi mot tién trinh ngdm JE chay trén mot mdy tinh tram trong
mang; Resource Monitor (RM), 1a bd phan chiu trach nhi€m theo déi, kiém tra cac
ngudn tai nguyén cua hé thong va bao cho bg 1ap lich Scheduler.

3. Mé-dun quan 1y tai nguyén (Job Scheduler): 1a thanh phan chiu trach

nhiém xac dinh xem céng viéc nao s€ chay va chay trén tai nguyén nao.
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Hinh 3-6 Co ché hoat djng ciia PBS
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Tuong tac giita cac module trén c6 thé duoc mo ta nhu sau:

1. Su kién kich hoat module quan 1y cong viéc bét dau mot vong lap lich.

2. Module quan ly cong viéc gui 1énh 14p lich cho bo 1ap lich.

3. Module 1ap lich yéu cau thong tin vé tai nguyén tir module quan ly tai
nguyén.

4. Module quan 1y tai nguyén tra vé cac thong tin yéu cau.

5. B0 lap lich yéu ciu cac thong tin tir module quan 1y cong viéc.

6. Module quan 1y cong viéc gui thong tin trang thai ctia cac cong vige tdi bo
1ap lich, bg 1ap lich dua ra chinh sach quyét dinh viéc thyuc hién cong viéc.

7. B6 lap lich giri yéu cau thyc hién cong viée dén module quan 1y cong viéc.
Module quan Iy cong viéc giri cong viéc dén cac module thyc thi cong viéc

dé thuce hién.

» D¢ trinh cong viéc trong PBS
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Nguoi st dung co thé thuc hién 1énh truc tiép trén man hinh console dé
truyén cong viéc ciing nhu cac yéu cau ctua minh téi Server. Cac shell [14] chuin
cta linux c6 thé giup ta bién dich ma 1&€nh dé thuc hién cac job.

Lénh qsub 1a 1€nh dung dé dé trinh cong viéc minh mudn thyc hién 1én
server. CAu trac 1énh nhu sau:

% gsub [option] mysubrun
trong d6 option 1a cac lya chon khi thyc hién cong viéc va mysubrun 1a cong viéc
can thuc hién. Cac tuy chon dung dé mé ta tai nguyén; trong vi du sau:

% qsub -1 ncpus=16, walltime=4:0:0 mysubrun
ncpus la s6 CPU str dung dé thuc hién cong viéc
walltime 1a thoi gian du kién thyuc hién cong viéc

Céc cong viéc cling co thé duoc miéu ta trong mdt file dac ta, trong file thuc
hién mo ta tat ca cac thong sb tai nguyén can sir dung, ddu vao, dau ra... Khi do
viéc dé trinh cong viéc trong PBS s& duoc thuc hién biang mot 1énh don gian nhu
sau:

% qsub mysubrun

Trong d6 mysubrun 1a file mé ta cong viéc. Nhu vay dé co thé dua mot cong
viée tir trén ludi xudng cho PBS_Server thi ta phai lam thong sudt qua trinh chuyén
d6i cong viée tir file dic ta RSL ciia Globus sang file miéu ta cong viée cua PBS,

véan dé nay s& duoc dé cap trong phan tiép theo cuia dd an.
3.3.2.3 Cic yéu cau dbi véi thanh phan két noi

Coi Cluster 1a mdt tai nguyén ludi nhu cac tai nguyén khac, no cung cap mot
giao dién truy cip thong nhit cho cac thanh vién ludi khac st dung. Globus toolkit
cung cip cac modul cho phép cac thanh phan cta globus giao tiép dugc véi hau hét
cac hé quan 1y cluster pho bién nhu PBS, LSF, Condor..(Chuong 2).

Nhu vay, dé mot cluster trg thanh mot tai nguyén ludi ta s€ cai Globus
Toolkit 1én nat chu cua cluster, thém mot moé-dun thyc hién giao tiép voi nat chu
cua cluster va thuc hién cic cAu hinh cén thiét dé cho Globus c6 thé giao tiép duoc

v6i thanh phan quan 1y tai nguyén dia phuong cta cluster.
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Thong thuong & trén ludi luén tdn tai hai loai cong viéc co sy khac nhau ro
rét. Thir nhat, 1a nhitng coéng viéc thong thudng dugc thuc hién qua dich vu ludi,
nguoi st dung chi viéc dua ra mét bo dir licu dau vao qua GridPortal va nhan Kkét
qua tra vé. Loai cong viéc thir hai, 14 nhimg cong viéc co tinh chuyén mon cao, doi
hoi khéi lugng tinh toan 16n, ddi voi nhitng cong viéc nay thi ngudi st dung phai
biét rd v tai nguyén s& thuc hién cong viéce (siéu may tinh hay Cluster), viét chuong
trinh thyc hién d6i véi loai tai nguyén tuong tmg, sau do dé trinh cong viéc thong
qua giao dién GridPortal, ludi s€ tim ra tai nguyén tuong rng duwa trén thoi gian
thuc hién va sb nut tinh toan, ludi thuc hién truyén cong viéc cho cluster cung voi
cac tham sb dé thuc hién, cluster thuc hién cong viéc va sau do tra lai két qua cho
ludi sau d6 ludi méi thuce hién tra két qua vé cho ngudi dung. Viée két ndi gitra ludi
dya trén GT va cluster dua trén PBS thuc chét 1a thuc hién giao tiép gitra thanh
phin GRAM trong ludi va thanh phan PBS Server trén nut chu cua Cluster thong
qua thanh phan Globus-scheduler-pbs.

GRAM: cung cap mdt giao dién chudn cho viéc yéu cdu va s dung tai
nguyén hé théng tir xa dé thuc hién cac cong viéc. Pdi véi cac cong viée chi yéu
cdu may tinh don hay siéu may tinh thi GRAM thuc hién cong viéc ngay trén may
tinh d6. Pdi voi nhitng céng viée yéu cau thuc hién trén Cluster thi GRAM sé&
chuyén ndi dung cong viéc cho thanh phan Globus-scheduler-pbs.

Globus-scheduler-pbs: thanh phan ndy c6 nhiém vu chuyén ndi dung cong
viéc sang dang ma PBS_Server c6 thé hiéu dugc.

PBS_Server: 1a nat cha thuc hién 1ap lich (dia phuong), quan ly va thuc hién
phén chia cong viéc thuc hién trén cac ntt con.

Nhur vay c6 thé thdy viéc két ndi cluster vao ludi khéng cé nghia 1a ching ta
phai quan 1y dén timg may don trong cluster ma quan 1y cluster mot cach tong thé.
Luéi s& quan 1y ca cum may tinh trong cluster nhur mot tai nguyén don nhat thong
qua bd quan ly tai nguyén dia phuong PBS.

» Thanh phin Globus Scheduler PBS
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Globus Toolkit c6 cung cdp cho ching ta mot sé dich vu dé giao tiép véi
PBS Server. Nhitng dich vu ndy ndm trong goi cai dat scheduler-pbs-3.2-
src_bundle.tar.gz.

Sau khi cai dat xong thi viéc tiép theo 1a cAu hinh cho hé théng. bay thyc sy
1a mot van dé khong don gian. Chi tiét vé viéc cdu hinh va xay dung mot shell script
cAu hinh tu dong s€ dugc trinh bay trong chuong 4. Khi viéc cAu hinh hoan tét, thuc
hién khoi dong trinh chira (globus-start-container) thi trong cac dich vu ctia Globus
Toolkit s€ c6 thém hai dich vu:

http://hostname:8080/0gsa/services/base/gram/PbsManagedJobFac

toryService

http://hostname:8080/0gsa/services/base/gram/MasterPbsManaged

JobFactoryService

Dich vu MasterPbsManagedJobFactoryService dong vai tro la mot giao dién
dé trinh cong viéc, truc tiép nhan yéu ciu cong viée tir phia client. DSi v6i timg
cong viéc dich vy MasterPbsManagedJobFactoryService s€ goi dén dich vu
PbsManagedJobFactoryService s& sinh ra cac thé hién (instance) twong tmg truc
tiép lam viéc véi client.
» Hoat dong ciia Globus Scheduler Pbs

Nhu da trinh bay ¢ trén, Globus Scheduler Pbs gdm 4 thanh phan (mjs-pbs,
mmijfs-pbs, rips-pbs-provider, globus-job-manager-pbs) gitp cho viéc hoat dong d&
trinh cong viéc 1én PBS_Server thyuc hién dugc. Giao tiép giita cac thanh phan nay

dugc mo ta trong hinh sau:

User -
Gridmap file manager-phs

&
’%
) v
1 p 4
¥
mmjfsphs 7
PES
- Setver
fiowr ™
ripsphs -

Provider |a"
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Hinh 3-7 Hoat dong ciia Globus Scheduler Pbs

1. Nguoi ding cé gidy ching nhan duoc cap boi nha tham quyén, duoc thuc
hién trén tai nguyén ludi (Quy dinh trong Grid-mapfile) thuc hién d¢ trinh cong viéc
voi trinh quan ly cong viec MMJFS-PBS.

2. Trinh quan ly cong viéc MMJFS-PBS thyc hién sinh ra mot thé hién quan
1y cong viéc phuc vu cho nguoi dung MJS-PBS.

3. Trinh quan ly cong viéc MJS-PBS thyc hi¢n lfiy file dac ta cong viéc cua
ngudi ding va chuyén cho thanh phan bién dich Globus-job-manager-pbs.

4. Thanh phan Globus-job-manager-pbs thyc hién chuyén file dic ta nguoi
dung thanh céng viéc cho PBS Server.

5. Trinh quan 1y cong viéc nguoi dung yéu cau PBS_Server thuc hién cong
viéc.

6. PBS_Server thuc hién coéng viéc va dwa két qua tra vé cho thanh phan
quan ly thong tin tai nguyén RIPS-PBS.

7. RIPS-PBS tra két qua vé cho trinh quan 1y cong viéc nguoi dung.

8. Trinh quan Iy cong viéc ngudi ding MJS-PBS tra két qua vé cho ngudi sir

dung.

3.4 Két chuong

Chuong nay da dua ra cac khai niém, khia canh k¥ thuat va co ché trién khai,
két ndi mot s6 dang ludi dang duogc trién khai tai cic trung tim nghién ciru vé tinh
toan ludi & nudc ta. Phan kién thirc duoc trinh bay trong chuong nay sé lam tién dé
két hop voi Chuong 1 va Chuong 2 dé tién hanh xay dung mot ludi cu thé trong

chuong tiép theo.
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CHUONG 4. TRIEN KHAI THU NGHIEM

4.1 Lap ban thiét ké kién tric luéi
Viéc xay dung mot hé théng tinh toan ludi khong chi don thuan 1a cai dat cac
phan mém, cac tng dung trén cac tai nguyén két ndi sin c6 ma phai tudn theo quy
trinh quy hoach, thiét k& mot cach bai ban, chuyén nghiép. V& co ban, viée thiét ké
ludi bao gdm mét sé bude chinh sau [2]:
= Khdo sat yéu cau nghiép vu cua to chirc
= Quy hoach ha ting mang sin c6
= Luya chon loai ludi
= Luya chon topo ludi
= Luya chon ha tang (ha tang phan mém, phan cing, cac chuin md, co ché an
toan, bao mat cho luéi...)
= Chinh sach quén tri luéi..
* Trién khai mot ludi
Ngoai ra, khi thiét ké mot ludi thi kién tric ludi d6 can phai thoa man dugc
cac yéu cau co ban nhu: tinh an toan, tinh sin sang va hiéu suat cao.
> Khdo sdt yéu cdu
Trong thiét ké kién trac ludi, bude khao sat yéu cau 1a budc rat quan trong,
két qua ctia né s& anh huong tryc tiép dén tat ca cac budc tiép theo. Thudng trong
budc nay, ngudi thiét ké phai dua ra dugc nhitng thong tin can thiét nhu muc dich
clia viée xdy dung ludi 1a gi? Ludi co nhimg yéu cau gi vé nghiép vu, ha ting va
mg dung? Cubi cting can phai tinh chinh va xem xét lai xem nhitng yéu cau nay c6
phut hop véi ha tang phan cing va phin mém ciing nhu ngudn nhan lyc sin c6 hay
khong.
Sau khi da xac dinh duoc cac yéu cau dit ra cho ludi, ddng thoi nhan thay
rang ha tang hién c6 la du dap Gng dé xay dung ludi, ta phai tién hanh qui hoach lai
ha téng mang dé phuc vu vi¢e trién khai lu6i duoc thuan tién va khoa hoc.

» Luwa chon logi lwoi
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Thuong thi tuy theo yéu cau nghiép vu cua luéi ma ta s& chon ra loai ludi
thich hop. Nhung nhin chung, cac ludi dugc trién khai thuong roi vao hai dang sau:

Lu6i tinh toan (Computational Grid): ding khi mudn két hop va ting sirc
manh tinh toan cta cac hé thong tinh toan phan tan. Dic trung co ban nhét ciia ludi
tinh toan la dya trén sy tich hop cac don vi c6 sttc manh tinh toan nhung kha nang
luu trit khong cao. Loi ich cua cac ludi tinh toan 1a giam thiéu chi phi so hiru va rit
ngin thoi gian phat trién. N6 duge ding cho myc dich nang cao hi¢u suét sir dung
cac hé théng may tinh va hé théng cac tmg dung sin c6 va dung dé giai cac bai toan
khoa hoc, cac bai toan mo phong, cac bai toan danh gia co hoi dau ...

Luwedi dit liéu (Data Grid): chii yéu ding vao viéc cung cap kha ning truy cap
dén cac ngudn dir liéu hdn hop, phan tan va bao mat cho cic thuc thé tham gia ludi.
Luéi dir liéu c6 thé duoc hiéu nhu cac co so dir liéu lién hop, no giit vai tro lién két
cac dit lidu roi rac thanh mét co so dir liéu 4o thong nhét va nguoi dung c6 thé truy
cap co so dir liéu ndy qua mot giao dién duy nhat. Lu6i dir liéu thich hop véi cac to
chtre, cac doanh nghiép c6 nhu cau mo rong kha ning khai pha, st dung di liéu trén
pham vi rong nham t6i wu hoa viée st dung ha t?mg thiét bi luu trit sin ¢ va giam
thiéu hoa sy phrc tap trong viéc quan 1y dit lidu.

» Luwa chon topo luoi

Hién nay khi trién khai mot ludi, nguoi thiét ké thuong lya chon mot trong
s6 cac topo ludi thong dung sau [2]:

Intragrid: thuong dugc trién khai trong cac t6 chirc hodc doanh nghiép. Dya
trén kién trac mang LAN hodc mang Intranet ding riéng cua to chirc, doanh nghiép
d6. No c6: Bang thong va mac do san sang cao; Co ché an toan, bao mat riéng r¢;
Mbi truong tac nghiép doc 1ap. Topo ludi dang nay rat phu hop khi trién khai cac
luéi tinh toan hoac ludi dir liéu.

Extragrid: dugc thiét 1ap dua trén hai hodc nhiéu Intragrid. Pac trung cua
loai topo nay la: Co ché an toan, bao mat phan tan; C6 sy tham gia cua nhiéu td

chitc doanh nghiép; Dua trén mang WAN. Extragrid thich hop vdi cac t6 chirc
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mubn xdy dung két ndi mang voi cac ddi tac ciia minh (B2B) nham chia sé tai
nguyén, dit liéu dya trén sy tin twong 13n nhau.

Intergrid: xay dung trén mang WAN hodc Internet va dugc sir dung boi cac
cong ty cong nghé, tap doan cong nghiép, hodc nha san xuit cong nghiép. Pic trung
cua Intergrid la: Co6 sy tham gia cia nhiéu t6 chirc; Két ndi nhiéu ddi tac; Két ndi
nhiéu mang lién két; Co ché an ninh phtc tap, phan tan.
> Luwa chon ha ting lwdi

Khai niém ha ting & ddy bao gém ca phan cimg vat Iy va cic phan mém
duoc sir dung dé két ndi cac may tinh ctia mot luéi lai véi nhau. Ha tang nay cung
cép cac dich vu cho viéc két ndi, ddm bao an toan va quan tri.

Ha ting biao mat: giai phap bao mat hay duogc ap dung cho cac hé thong tinh
toan ludi 1a s dung tudng Itra. Gidi phap ndy bao vé dugc cdc may chu trong ludi
tranh khoi nhitng tdn cong tir bén ngoai va tao lap thém mot hang rao bao vé, ngin
can nhing truy nhap khong mong mudn tir ngudi sir dung bén ngoai 1an bén trong.

Ha ting mang: phai cung cip bang thong du 16n cho cac tng dung va dich
vu trén nd. Ha tang mang can phai thuong xuyén duoc bao tri, tuy chinh nhim dam
bao hiéu suat hoat dong va tinh san sang cao nhéat.

Ha tang lvu trir: ddy 1a mot trong nhitng strc manh vo tan cua hé théng tinh
toan ludi. Khi thiét ké hé thong, nguoi thiét ké phai tra 10i duoc cac cau hoi nhu:
cach thirc nao ding dé bao dam an toan cho céc thiét b luu tri, cach thirc nao ding
trong nhan ban dir liéu, va lam sao dé quan ly cac thiét bi nay mot cach hi€u qua
nhat. Muc tiéu cudi cung cua viéc thiét ké cac ludi 1a phai dam bao su san sang cia
dir lidu cho céc tai nguyén va ngudi dung khi c6 yéu ciu.

» Luwa chon tdp cac dich vu co bdn cho ludi

Tap cac dich vu nay gém cac thanh phan: Bo cung cap cac tinh ning bao
mat; Tap cac thanh phﬁn co ban cua GT nhu Grid clients; CA; GateKeepers; MDS
(GRIS/GIIS); Cac chung chi sb6 cho viée xac thuc; B 1ap lich cong viéc co ban;
Céc thiét bj ha tﬁng thong dung nhu mang quan tri, tuong ltra, hé théng phat hién
truy cép trai phép; Mang céc thiét bi luu trir ...
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» Qudn tri lwdi tinh todn

D6i voi nguoi quan tri ludi, can phai nim rd cac san pham lién quan va cac
tinh nang ctia hé théng tinh toan ludi. Cac san phan lién quan dén hé thng tinh toan
ludi bao gdbm: Phin mém tang trung gian; Hé thong giam sat hidu sudt ludi; Grid
portals; Mai trudng lap trinh; Bo 1ap lich; Hé théng phat trién va kiém thir ludi.

Céc tinh ning cua hé thong tinh toan ludi: Quan 1y dich vu; Truyén thong
dich vy; Quan 1y chinh sach; Lua chon va trién khai cac phén mém trung gian, lya
chon cac tng dung, tra két qua vé cho céc ung dung; Piéu khién dich vu; SLAs;
Quan ly hi¢u suAt/tai khoan/15i; an toan va bao mat.
> Trién khai mét lwdi

Mot ludi tinh toan don gian co thé duoc xay dung dua trén mdt thu vién lap
trinh hd trg cac tinh ning tinh toan ludi, nhu sir dung cac tinh ning dugc cung cip
boi b cong cu Globus Toolkit. Tuy nhién, khi hé théng dugc mo rong va tré nén
phirc tap, ta can phai tiép can theo phuong thire khac.

Pau tién 1a budc thiép 1ap ha ting cho mét ludi tinh toan don gian dya trén
Globus Toolkit bao gdm céac cai dit trén may chu va cac may tram nhu: Hé diéu
hanh, cac thu vién, bd cong cu GT; Thiét 1ap cac dich vy, don vi chung thyc, bd
quan ly tai nguyén ...

Tiép theo 1a cac budc thiét 1ap ung dung, dich vu cho hé théng tinh toan ludi
vira duoc cai dit dua trén Globus Toolkit hodc bat ct bd cong cy nao dua trén
chudn OGSA bao gdom: Dinh nghia cic dich vu ciia ludi bang ngdn ngit WSDL;
Sinh mi Java cho viéc dinh nghia WSDL; Viét ma cai dit phia may chu, may
khéch; Trién khai va thu nghiém cac dich vu ludi sir dung trinh duyét OGSA.

Sau day la danh sach cong viéc can thuc hién: Dy kién va quy dinh tai
nguyén cia ludi; Lya chon phin mém trung gian; Lua chon cac cong cu quan tri,
xdy dung quy trinh quan tri d6i voi phan mém trung gian; Cai dit, thir nghiém, tuy
chinh va phat hanh cac phan mém, ing dung cua ludi; Thiét 1ap bo diéu khién dich
vu, cac cdng cu, quy trinh kiém soat, diéu khién an ninh; Thiét 18p cac cong cu quan

Iy 15i, hiéu ning, ha tang mang tinh tich hop.
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> Cdc yéu cau co bén ciia lwdi sau khi thiét lgp

Tinh an toan: ludi sau khi trién khai phai giam thiéu rai ro dén mirc chap
nhén dugc, nghia la trong ban thiét ké can phai vach 13 cac yéu cAu vé an toan, bao
mét ctia hé thong, dong thoi phai dua ra cac cong cu va cac bién phap nhan ting
tinh an toan va bao mat cho hé théng. Mirc d0 an toan va bao mat cua hé théng tinh
toan ludi con phu thudc vao topo ludi va dit lidu ciing nhu tai nguyén can bao mat.
Mtic 36 bao mat cling khac nhau gitia cac ludi dugc dung trong cac cong ty co tinh
chét nghi€p vu khac nhau. Ban than cdc md hinh an toan va bao mat cho mét hé
thong tinh toan ludi cling c6 nhitng rii ro tiém an. Do d6, khi thiét ké mot mo hinh
bao mat cho luéi ciing can tinh dén mot vai phuong an du phong. Ngoai ra, nén co
tuong ltra, hé théng phat hién truy cp trai phép, cac giai phap phong chdng virus,. ..

Tinh siin sang: dugc hiéu mot cach don gian 1a phan trim thoi gian ma hé
thdng dap g tro lai cac yéu cau cua thyuc thé tham gia ludi. Trong giai doan thiét
ké, cling can dwa ra mirc d6 sin sang cua hé thdng. Dya trén muc d6 ndy, ngudi
thiét ké xac dinh duogc tai nguyén du thira can c6 cua hé thong va du phong dugc
cac phuong thirc xir Iy su ¢6 hong hoc khi can thiét.

Cubi cung, dua trén nhitng kién thirc thu dugc tir viéc nghién ctiru vé tinh
toan ludi va cac cong cu lién quan da duoc trinh bay trong cac chuong trude. Dong
thoi voi su giup d& cta thay huéng dan va cac ban trén trung tm tinh toan hiéu
nang cao. T6i va cac ban trén trung tam da tién hanh cai dat thu nghiém mot ludi
v6i myc dich hiéu sdu hon cac van d& di nghién ctru dong thoi tao ra mot ludi ding

deé phuc vu viéc thir nghi¢ém cac nghién ctru tinh toan luéi sau nay.

4.2 Cai dat mot Grid
Phan nay liét ké cac budc va giai thich ngan gon qué trinh cai dat hé thong

co sO ha tﬁng cho mot ludi dua trén bd Globus Toolkit 4.
4.2.1 Céu hinh phan cirng ciia luéi

Topo luéi trén trung tAm duoc bd tri nhu hinh 4.1, hé théng bao gdbm: Mot

nat chinh 1a Gridsv-172.16.14.130 va Nam nut tinh toan la: Alpha-172.16.14.182;

Nguyé~n Thi Kim Tuyén — Lép Cao hoc CNTT —Khod 2004-2006 - Dai hoc BKHN Trang 95



Ludn van thac st khoa hoc Nghién citu tzfng quan Vvé tinh toan huedi va cai dit mé hinh thir nghiém

Beta-172.16.14.144; Gama-172.16.14.133; Delta-172.16.14.175; Omega-
172.16.14.202. Tai thoi diém cai dat thir nghiém tat ca cac may tinh nay déu la
PenllI800, va dugc két ndi v6i nhau qua mang LAN.

'
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V4 N
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A \\
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Hinh 4-1 Mé hinh lwéi dwoc trién khai thiv nghiém
4.2.2 Yéu cau trude khi cai dit

Cac nut ludi 1a cac may tinh PC Intel Pentium di ndi mang véi nhau qua Fast
Ethernet, d cai Linux Fedora Core 3 va tit ca cac goi phin mém can thiét [5] cho
viéc cai dat Globus Toolkit.

Pé cac nit trong mang c6 thé nhin va lién lac dugc véi nhau thi file
Jetc/hosts trén tit ca cac nut ludi phai co cung nodi dung va chira day du 6 dia chi IP

cling nhur tén cta cac may truc tiép tham gia ludi.
4.2.3 Cai dat cho nut chinh

Trudc khi thuc hién cai dat cho nut chinh, ta tao mdt user "globus", day la
user thyc hién cong viéc quan tri Globus Toolkit. Phai dang nhap vao user root (tao
khi cai dat Fedora Core 3) dé thuc hién 1énh tao user, vi chi roof méi c6 quyén ghi

vao cac file hé thong.
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[root]#adduser -p "‘globus'" -g users -d /home/globus globus
[root]#mkdir Zusr/local/GlobusToolkit4.0.1
[root]#In -s Zusr/local/GlobusToolkit4.0.1 /usr/local/globus
[root]#chown globus:users Zusr/local/GlobusToolkit4.0.1
Buére 1: Cai goi gt4.0.1-x86_fc_3-binary-installer bang user globus vira tao:
[globus]$tar xzf /opt/gt4.0.1-x86_Fc_3-binary-
installer.tar.gz
[globus]$export JAVA_HOME=/usr/local/java
[globus]$export ANT_HOME=/usr/local/ant
[globus]$export GLOBUS_ LOCATION=/usr/local/globus
[globus]$cd gt4.0.1-x86_fc_3-binary-installer
[globus]$./configure --prefix=/usr/local/globus --with-
iodbc=/usr/local/lib
[globus]$make
[globus]$make install
Budre 2: Cau hinh an toan bio mat cho niit chinh bang user globus. Pay 1a budc tao

simpleCA, ky chung thyuc cho host:
[globus]$$GLOBUS_LOCATION/setup/globus/setup-simple-ca
lya chon céc tuy chon cho 1énh nay nhu trong phu luc A ctia [5].
Login vao user root, go 1énh:
[root]#$GLOBUS_LOCATION/setup/globus_simple_ca_ebb88ce5_setup
/setup-gsi
[root]#source $GLOBUS_LOCATION/etc/globus-user-env.sh
[root]#grid-cert-request -host “hostname™
Login vao user globus, gd 1énh:
[globus]$grid-ca-sign -in /etc/grid-
security/hostcert_request.pem -out hostsigned.pem
Login vao user root, g6 1énh:
[root]#cp ~globus/hostsigned.pem /etc/grid-
security/hostcert.pem
[root]#cp /etc/grid-security/hostcert.pem/etc/grid-
security/containercert.pem
[root]#cp /etc/grid-security/hostkey.pem/etc/grid-
security/containerkey.pem
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[root]#chown globus:users container*_pem

Cép va ky chimg thuc nguoi ding "usergrid". Tao ngudi ding co tén la
usergrid. Pay 1a ngudi dung sé sit dung cac dich vu ctia hé thong Grid. Dung 1énh
tao user nhu voi user globus, sau do tao tao simpleCA, ky chirng thyc cho host nhu
budc 2.

Cac buoc tiép theo 1a cai dit va cAu hinh céc dich vu, 1énh chi tiét trong [5].
Buwoce 3: Cai dat dich vu GRAM

Login vao user root, gd 1énh c4u hinh sudo:

[root]#visudo
sau do, thém 2 dong sau vao file etc/sudoers:

# Globus GRAM entries

Runas_Alias GRAM_USERS = usergrid

globus ALL=(GRAM_USERS)

NOPASSWD: Zusr/local/globus/libexec/globus-gridmap-and-

execute -g /etc/grid-security/grid-mapfile

/usr/local/globus/libexec/globus-job-manager-script.pl *

globus ALL=(GRAM_USERS)

NOPASSWD: Zusr/local/globus/libexec/globus-gridmap-and-

execute -g /etc/grid-security/grid-mapfile

/usr/local/globus/libexec/globus-gram-local-proxy-tool *
Budéc 4: Cai dat GridFTP

Login vao user root, dung bat ky trinh soan thiao dang console nao cua

Fedora dé tao file /etc/xinetd.d/gridftp c6 ndi dung nhu sau:

service gsiftp

{

instances = 100

socket_type = stream

wait = no

user = root

env += GLOBUS_LOCATION=/usr/local/globus

env += LD_LIBRARY_PATH=/usr/local/globus/lib

server = /usr/local/globus/sbin/globus-gridftp-
server
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server_args = -i

log_on_success+= DURATION

nice = 10
disable = no
}
Sau d6 go 1énh:

[root]#echo "gsiftp 2811/tcp" >> /etc/services
[root]#/etc/init.d/xinetd reload
[root]#netstat -an | grep 2811

Buéc 5: Khoi dong GT container tu dong khi boot may
Login vao user globus, tao file $GLOBUS LOCATION/bin/start-stop c6 ndi

dung nhu sau:
#1/bin/sh
set —e
export GLOBUS_LOCATION=/usr/local/globus
export JAVA HOME=/usr/local/java
export ANT_HOME=/usr/local/ant
export GLOBUS_OPTIONS=""-Xms256M -Xmx512M"*
. $GLOBUS_LOCATION/etc/globus-user-env.sh
cd $GLOBUS_LOCATION
case "$1" in
start)
$GLOBUS_LOCATION/sbin/globus-start-container-
detached -p 8443
stop)
$GLOBUS_LOCATION/sbin/globus-stop-container-
detached
,;)
echo "Usage: globus {start]|stop}" >&2
exit 1

esac
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exit 0
[globus]$chmod +x $GLOBUS_LOCATION/bin/start-stop

Login vao user root, tao file /etc/init.d/globus c6 ndi dung sau:
#1/bin/sh —e
## BEGIN chkconfig header
# chkconfig: 345 80 30
# processname: /usr/local/globus/bin/start-stop
# description: sysv init script to start GT container
## END chkconfig header
case "$1" in
start)
su - globus Zusr/local/globus/bin/start-stop start
stop)
su - globus Zusr/local/globus/bin/start-stop stop
restart)
$0 stop
sleep 1
$0 start
,;)
echo "Usage: $0 {start|stop]|restart}n™ >&2

esac

exit 0

[root]#755 /etc/init.d/globus

[root]#chkconfig --add globus

[root]#service globus start
Buée 6: Cau hinh RFT. Cau hinh hé quan trj co so dit liéu PostgresSQL

Thém dong "host  rftDatabase  "globus" "172.16.14.130" 255.255.255.0
trust" vao tap tin /var/lib/pgsql/data/pg hba.conf, trong d6 172.16.14.130 la dia chi

IP ctia nut ta dang cai dat.

[root]#/etc/init._d/postgresql restart
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[root]#su postgres -c '‘createuser -P globus"

Tao co s& dit liéu ban dau cho RFT

[globus]$createdb rftDatabase

[globus]$psql -d rftDatabase -f
[globus]$$GLOBUS_LOCATION/share/globus_wsrf_rft/rft_schema.sq
|

Thay d6i mat khau trong file

$GLOBUS LOCATION/etc/globus wsrf rft/jndi-config.xml thanh "globus"

4.2.4 Cai dat cac nut tinh toan

Phan nay trinh bay cic budc tiép theo dé cai dit co so ha ting Grid 1én cac
nuat tinh toan. Cai dt nay phai thuc hién ldp trén tit ca cac ndt tinh toan cé trong
ludi. Trén cac nut tinh toan viéc cai dat nhu tao user hay cai dat GT4, GridFTP,
GT container, GRAM va RFT déu thuc hién teong tu nhu véi nat server. Riéng
cai dat GSI thi co6 chut khac biét sau:

Dung user globus, sao chép file globus simple ca ebb88ce5 setup-
0.18.tar.gz trong thu muc ~globus/.globus/simpleCA trén nit chinh vao thu muc
home cuia user globus trén ntt tinh toan.

[globus]$export GLOBUS_LOCATION=/usr/local/globus

[g1obus]$$GLOBUS_LOCATION/sbin/gpt-build

globus_simple_ca_ebb88ce5 setup-0.18.tar.gz

[g10bus]$$GLOBUS LOCATION/sbin/gpt-postinstall

Login vao user root, go 1énh:

[root]#export GLOBUS_LOCATION=/usr/local/globus

[root]#source $GLOBUS_ LOCATION/etc/globus-user-env.sh

[root]#$GLOBUS_LOCATION/setup/globus_simple_ca_ebb88ce5_setup

/setup-gsi

Tao yéu cau cip chimg thuc va ky ching thuc host cho nut tinh toan bang
user root.

[root]#grid-cert-request -host “hostname™
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copy tép tin /etc/grid-security/hostcert_request.pem to1 nguoi quan tri globus trén
nut CA: globus@gridsv.it.bkvn vao thu muc ~globus/.globus/hosts/<hostname>,
trong d6 (<hostname>: tén cua nut tinh toan xin cép chung thuc)
Ngudi quan tri globus@gridsv.it.bk.vn s& ky ching thuc bang 1énh
grid-ca-sign -in.globus/hosts/<hostname>/hostcert_request.pem
-out hostcert._pem
sau d6 chuyén tap tin hostcert.pem ndy vao lai thu muc /etc/grid-security trén nit
tinh toan bang quyén root.
[root]#cp ~globus/hostsigned.pem /etc/grid-
security/hostcert.pem
[root]#cp /etc/grid-security/hostcert.pem/etc/grid-
security/containercert.pem
[root]#cp /etc/grid-security/hostkey.pem/etc/grid-
security/containerkey.pem
[root]#chown globus:users container*._pem
[root]#ls -1 /etc/grid-security/>*._pem
[root]#echo ""'/0=Grid/OU=GlobusTest/0OU=simpleCA-
gridca.math_hcmuns.edu.vn/OU=math.hcmuns.edu.vn/CN=igrid"
igrid" >> /etc/grid-security/grid-mapfile
Tao yéu cau cip chimg thuc va ky ching thuc ngudi ding usergrid trén nut
tinh toan. Budc nay chi can thyuc hién néu cho phép ngudi ding usergrid login vao

nut tinh toan dé st dung ludi.
4.2.5 Pong b thoi gian giira cac nit trong lwéi

Pay 1a budc kha quan trong bdi cac ching thuc déu chi ¢ hiéu luc trong
mot khoang thoi gian. Yéu cau tit ca cac nut déu phaicé goi nip-4.0.0 tro.
» Cai dat NTP server trén nut chinh

Pau tién thay d6i noi dung tap tin /etc/ntp.conf thanh:

restrict default noserve

restrict 127.0.0.1

restrict 172.16.14.0 mask 255.255.255.0

server 0O.pool.ntp.org
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server 1.pool._ntp.org
server 2._pool.ntp.org
fudge 172.16.14.0 stratum 10
driftfile /etc/ntp/drift
broadcastdelay 0.008
authenticate no
Cép nhit ngay gio cho nut chinh:
[root]#ntpdate -u O.pool.ntp.org
(1ap lai 1énh nay cho dén khi gid cta nat chinh 1a chinh x4c)
Khoi dong NTP server:
[root]#chkconfig ntpd on
[root]#/etc/init.d/ntpd
Cép nhat trang thai cho NTP server:
[root]#ptrace O.pool.ntp.org
[root]#ntptrace 1.pool.ntp.org
[root]#ntptrace 2.pool.ntp.org
[root]#ntpg —p
[root]#ntptrace localhost
» Cai dat NTP client trén cdc nit tinh todn
[root]#ntpdate -b 172.16.14.130
(Chay nhiéu Ian 1énh nay cho dén khi thoi gian ctia hé thong 1a chinh xac)
[root]#chkconfig crond on
Thém tap tin /etc/cron.hourly/ntp.client ndi dung nhu sau:
#1/bin/sh
# Update system time every hour from time server:
172.29.3.131 ntpdate -b 172.16.14.130
[root]#chmod +x /etc/cron_hourly/ntp.client
[root]#/etc/init.d/crond reload

4.2.6 Ciu hinh céc dich vu mirc luéi

Sau khi di cai dat xong hét cac goi can thiét, ta tién hanh cu hinh cac dich
vu IndexService, WebMDS, MyProxy server. Thong tin va Iénh c4u hinh duoc thuc

hién nhu trong [5].
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» Cdu hinh IndexService
Ta s& cu hinh d¢ cac nit tinh toan dang ky dich vu Index véi nit chinh
172.29.3.130, bang cach thém dong:
<upstream>https://gridca.math_hcmuns.edu.vn:8443/wsrf/service
s/DefaultindexService</upstream>
vao tap tin SGLOBUS LOCATION/etc/globus wsrf mds_index/hierarchy.xml, sau
d6 khoi dong lai GT container:
[globus]$globus-stop-container-detached
[globus]$sleep 5
[globus]$globus-start-container-detached
> Ciu hinh WebMDS
Pay 1a tmg dung Web cho phép hién thi cac thong tin MDS trong mét ludi.
Chi cai ¢t WebMDS trén niit chinh bang goi Tomeat jakarta-tomcat-4.1.31.tar.gz:
[root]#tar zxf /opt/jakarta-tomcat-4.1.31.tar.gz
[root]#In -s jakarta-tomcat-4.1.31 tomcat
[root]#echo "export CATALINA_HOME=/usr/local/tomcat"

>>/etc/profile
[root]#echo "export PATH=$CATALINA_HOME/bin:$PATH" >>

/etc/profile

» Céu hinh va trién khai WebMDS vio Tomcat container
Stra tham s6 "endpoint” trong file

$GLOBUS LOCATION/lib/webmds/conf/indexinfo thanh:
"https://172.29.3.130:8443/wsrf/services/DefaultindexService"
[root]#$GLOBUS_LOCATION/lib/webmds/bin/webmds-create-context-
file
$CATALINA_HOME/conf/Catalina/localhost
[root]#$CATALINA_HOME/bin/startup.sh

> Cai dit va cdu hinh MyProxy server trén nit chinh
Dung dé quéan 1y cac ching thuc ngudi dung tai cac nut khac trong ludi.
[root]# cp $GLOBUS_LOCATION/etc/myproxy-server.config /Zetc

Sau d06, soan lai tap tin /etc/myproxy-server.config nhu [5].
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4.3 Két noi mot Cluster vao Grid

Sau khi d3 c¢6 mot ludi, thue hién thiét 1ap cac mang con, mdi mang con
duoc coi 1a mot hé thong tinh toan song song phan cum (Cluster). Thyc hién két ndi
cac mang con nay vao ludi.

4.3.1 Céu hinh phan cirng

Trén trung tam trién khai 2 cluster dé két ndi vao h¢ thong ludi da duoc thiét

1ap trong phan trudc véi topo mang nhu hinh dudi:

Chuster2
Eth0:172.16.14.152
Ethl: 172.17.14.10

f

iyl y3
17116.14 130 ,/ 1721614182

Cluster1
Eth0:172.16.14.150
Ethl: I72.17.14.1

172.16.14144

17216.14.202 s N

172.10.14133

Hinh 4-2 Topo mang trién khai két néi Cluster vio lwdi
Dot cai dat thir nghiém nay st dung hai cluster do mdt nhém sinh vién thuc
tap trén trung tim thiét 1ap trudc do, cluster thir nhat gdm 4 may tinh c6 dia chi IP
tr  172.17.14.1 d&n 172.17.144 d3 duoc cai dat Globus Toolkits,
GlobusPbsScheduler, PBS va MPICH. St dung may c6 dia chi 172.17.14.1 lam
may cha, dong thoi né c6 mot dia chi IP dung dé giao tiép v4i bén ngoai 1a

172.16.14.150. Cluster th hai gdm 6 may tinh duoc thiét lap dia chi IP tir
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172.17.14.10 dén 172.17.14.15, trén céc may nay da cai dit Globus Toolkits,
GlobusPbsScheduler, PBS va MPICH. O cluster thi hai, st dung may c6 dia chi
172.17.14.10 1am may chu, may chii ndy c6 mot dia chi IP dung dé giao tiép véi bén
ngoai 1a 172.16.14.152.

Bén canh cac cluster thém méi, hé thdng ludi tinh toan van giit nguyén toan

bd cac may don da thiét 1ap & muc trude.
4.3.2 Cu hinh cluster-based PBS

Cong viéc cdu hinh cluster-based PBS duogc thuc hién trén nat chi cia
cluster. PBS da cung cép cho ching ta mét 1énh quan 1y cau hinh PBS dung cho
viéc ciu hinh trén giao dién dong 1énh d6 14 1énh qmgr.
> Cdc I¢gnh cdu hinh PBS

Céc 1énh cdu hinh cho PBS thudng c6 cdu trac nhu sau:
command server [names] [attr OP valuel[,---1]
command queue [names] [attr OP valuel[,.--1]
command node [names] [attr OP value[,-.-.-11

O day “command” thyc hi€n mot tic dong 1én cac ddi tuong “server”,
“queue”, “node”. Cac 1énh nay bao gdbm [14]:
1. Active: dung dé kich hoat d6i tugng
. Create: tao mot ddi twgng madi nhu hang doi hodc nit
. Delete: x6a mot ddi tuong hang doi hodc nut
. Help: hién thi thong tin chi tiét cua 1énh

. List: liét k& cac thudc tinh va gid tri ciia d6i tugng

AN W B~ W N

. Print: hién thi cac hang doi da dugc thiét lap va cac thudc tinh ctia server
7. Set: dinh nghia hodc thém cac thudc tinh cho dbi tugng, nguoc lai Unset
> Céu hinh cho doi twong Server
Str dung cac thugc tinh cta 1énh cAu hinh PBS [14] nhu:
1. scheduling: kich hoat hoic tit bo lap lich
2. max_user_run: sd cong viéc toi da mot ngudi c6 thé thyc hién cing lac

3. acl_host enable: cho phép server sit dung danh dach may trong acl hosts

Nguyé~n Thi Kim Tuyén — Lép Cao hoc CNTT —Khod 2004-2006 - Dai hoc BKHN Trang 106



Ludn van thac st khoa hoc Nghién citu t(fng quan Vvé tinh toan huedi va cai dit mé hinh thir nghiém

4. acl_hosts: danh sach cac may co thé yéu cau tir server

5. default queue: hang dgi méc dinh dung khi ko dugc chi o tén

6. log_events: 6 dai xau k¥ tu s& ghi lai cac sy kién xay ra trong hé thong

7. mail_from: dinh danh ctia ngudi dung ma server s& ding dé giri thu

8. queue_other job: cho phép ngudi dung khéng s hiiu cong viéc nhung

xem dugc tinh trang cua nd

9. resources_default: tdp cac gia tri mac dinh

10. scheduler_interation: khoang thoi gian giita cac 1an lap lich

11. default_node: nut tinh toan méac dinh dung khi khong chi 13 tén nut
dé ciu hinh cho server.

Toan bd viée cdu hinh cho d6i tuong Server dugc thuc hién b%mg cac 1énh
nhu trong shell script ¢ [17].
> Céu hinh doi twong hang doi (queue)

Trong PBS c6 hai kiéu hang doi khac nhau [14]: hang doi dinh tuyén
(routing) va hang doi thuc thi (execution). Mot hang doi dinh tuyén dung dé chuyén
cong viéc tr hang dgi nay sang mot hang doi khac trong PBS Server. Con hang doi
thuc thi ding dé thuc hién cong viéc, cong viéc ton tai trong né subt qua trinh chay.
Théng thudng mot PBS Server mudn hoat dong tot phai c6 ca hai loai hang doi nay.
Cac thugc tinh cia hang doi chia thanh ba nhom:

- Nhom thudc tinh chi ap dung véi hang doi thue thi

- Nhom thugc tinh chi ap dung v6i hang doi dinh tuyén

- Nhoém thudc tinh ap dung voi ca hai kiéu hang doi
Cic thudc tinh ciia hang doi dinh tuyén

1. queue_type_route: 1a kiéu hang doi dinh tuyén, ding dé phan cong viéc

2. max_running: sd cong viéc t6i da c6 thé nam trong hang doi cung liic

3. route_destination: cac hang doi ma cong viéc s& dugc chuyén dén

4. enable: cho phép nhan/khong nhan cong viéc méi

5. started: cong viéc duoc lap lich s€ dugc thuc thi tir hang doi nay

Céc thugc tinh ctia hang dgi thuce thi
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1. queue_type_excecute: kiéu hang doi thuc thi

2. priority: muc d6 wu tién ciia hang doi nay so véi cac hang doi .

3. max_running: s cong viéc tdi da ddng thoi co trong hang doi

4. resource_max: luong tai nguyén 16n nhit c6 thé dugc yéu ciu cho mét

cong viéc, nguoc lai la resource_min

5. resource_default: tai nguyén mac dinh

6. enable: cho phép nhan/khong nhan cong viéc méi

7. started: cong viéc duoc 1ap lich s€ dugc thyce thi tir hang doi nay

Viéc céu hinh ddi tuong hang doi dinh tuyén va hang doi thuc thi dugc thuc
hién thong qua céc 1énh trong shell script & [17].

Dé tao ra cac loai hang doi khac nhau ra chi can thay ddi cac gia tri nhap cho
cac thudc tinh ciia 1énh trong shell script dung dé tao mot hang doi thuc thi ¢6 tén 1a
small, mirc do uu tién 100, dung dé thuc hién cac cong viéc c6 thoi gian yéu clu it
hon 20 phut.

# Create and define queue small

Qmgr: create queue small

Qmgr: set queue small queue_type = Execution

Qmgr: set queue small Priority = 100

Qmgr: set queue small max_running = 10

Qmgr: set queue small resources_max.cput = 00:20:00

Qmgr: set queue small resources_default._.cput = 00:20:00

Qmgr: set queue small enabled = True
Qmgr: set queue small started = True

Tt ca cac shell script ¢ [17] d& dugc dung va kiém thir trén trung tim tinh

toan hiéu ning cao, va cho két qua kha tot.
4.3.3 Cau hinh luéi dua trén GT

Trude khi thyc hién cu hinh cho ludi ta can phai thyuc hién cai dat Globus
Toolkits 4.0.1 trén nut cha cua cluster, cai dat goi phan mém scheduler-pbs-3.2-
src_bundle.tar.gz. Sau day s& 1a mot sé budc cdu hinh can thiét dé thiét 1ap PBS la

trinh quan ly cong viéc cho ludi.
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% gpt-postinstall

1€nh nay thyc hién khéi tao cac cu hinh mic dinh cho luéi.
$GLOBUS_LOCATION/setup/globus/setup-mmjfs-pbs

1énh nay thuc hién cdu hinh dé thém dich vu MasterPbsManagedJobFactoryService

vao trong cac dich vu ciia Globus Toolkit .
$GLOBUS_LOCATION/setup/globus/setup-mjs-pbs

1énh nay thyc hién cAu hinh dé thém dich vu PbsManagedJobFactoryService vao

trong cac dich vu ctia Globus Toolkit.
$GLOBUS_LOCATION/setup/globus/setup-pbs-provider

1énh nay thyc hién cac cAu hinh dé thanh phﬁn RIPS (Resource Information

Provider) trong ludi lam viéc véi PBS, RIPS nhin cac thong tin tra vé tir

PBS_Server va cung cép cho trinh quan 1y cong viéc.
$GLOBUS_LOCATION/setup/globus/setup-globus-job-manager-pbs --
cpu-per-node=1

1€nh nay thiét lap 5O lugng cac by vi xir Iy (CPU) trén mdt nut don trong cluster,

thong s6 nay phai phul hop véi tai nguyén twong tng trong cluster.
$GLOBUS_LOCATION/setup/globus/setup-globus-job-manager-pbs --
remote-shell=rsh

1€nh nay thuc hién viéc chuyén ddi remote-shell mic dinh thanh rsh, thong thuong
cac hé thong tinh toan song song phan cum thudng dung rsh dé truy cap cac tai
nguyén trong cluster.

$GLOBUS_LOCATION/setup/globus/setup-globus-job-manager-pbs —

val idate-queues=yes
1énh nay thyuc hién kiém tra hang doi twong tng trong PBS phu vdi yéu cau hay

khong.

4.4 Két chwong

Trong chuong 4, luan van da gidi thi¢u cac budc can thuc hién trong viéc 1ap
ké hoach trién khai mot ludi. Déng thoi cling dua ra mot mo hinh ludi thir nghiém,
bao gdm ca cac hudng dan cai dit. Pay 1a budc ap dung thuc t& cho phan Iy thuyét

dugc nghién ciru trong 3 chuong dau tién.
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KET LUAN VA KIEN NGH]

Két qua thu dwoc
Trong qué trinh tim hiéu vé tinh toan ludi va thue hién cai dat mot ludi tha
nghiém, luan van da thu duoc cac két qua sau:
= Budc diu lam chii cong nghé tinh toan ludi con rat méi & nude ta
» Nim bit duoc bd cong cu Globus Toolkit va van dung vao cai dat thuc té
* Trién khai hé thong luéi thir nghiém
» Biét cach két ndi cluster vao ludi, nhim tang stuc manh tinh toan cho ludi
Huéng phat trién

C6 thé ndi viéc phat trién moéi truong tinh toan Mang ludi 1a mot hudng
nghién ctru cong nghé c6 trién vong rét 16n trong twong lai, c6 nhitng tng dung 16n
lao d& c6 thé tan dung hét dwgc ngudn lyc tai nguyén rat da dang va phong pha hién
nay. Cac van dé ma Grid dit ra di va dang duoc cong dong thé gisi giai quyét. Cac
thanh qua ma Gird Computing dem lai da gitp giai quyét duoc nhiéu bai toan ma
trude day khong thé giai quyét bang ky thuat toan song song.

Tuy nhién ciing c6 mot s6 bai toan ma cong nghé Grid chua thé thé giai
quyét duge. Du sao viée tan dung dwoc ngudn tai nguyén rinh rdi dé tinh téan cac
bai tan doi hoi lugng tinh tdan va tai nguyén cao luén 1a mot thé manh dé phat
trién tét moi trudng tinh toan mang ludi nay.

Dua trén kién thirc da thu duoc trong qué trinh 1am luan van. Trong thoi gian
t6i, viéc nghién ctru tiép vé tinh toan ludi s& di theo mot trong cac hudng phit trién
sau:

= Nghién ctru ha tang truyén thong trong méi trudng ludi, im hiéu dua ra cac
giai phap dé két ndi cac nit ludi v6i nhau trong diéu kién ha tang truyén
thong chua tét nhu & Viét Nam.

= V& mit 1ap trinh thi tién hanh xay dung cac modun riéng nhu: quan tri ngudi

duing ludi, moi gidi tai nguyén, lap lich kinh té, ...
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Sach tiéng Anh:

[1]

2]
[3]

[4]

[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]

Ian Foster, Carl Kesselman (eds) - The Grid: Blueprint for a New Computing
Infrastructure, 1st edition, Morgan Kaufmann Publishers, San Francisco,
USA (1 November 1998), ISBN: 1558604758.

Daniel Minoli - A Networking Approach to Grid Computing

Ahmar Abbas - Grid Computing: A Practical Guide to Technology and
Applications

Fran Berman, Anthony J.G.Hey, Geoffrey C.Fox — Grid computing: Make
the Global Infrastructure a Reality

Globus Books - Globus Toolkit 4 Admin Guide

Globus Books - A Globus Primer 0.6 (2005)

IBM Red Books — Globus Toolkit 3.0 Quick Start

Joshy Joseph, Craig Fellenstein - Grid Computing

IBM Red Books — Fundamentals of Grid Computing.

IBM Red Books — Introduction to Grid Computing with Globus Toolkit

The Globus Alliance - How to Build a Service using GT4

Sun BluePrints Online - The Sun Infrastructure Solution for Grid Computing
Sun BluePrints Online - Introduction to the Cluster Grid

Proytable Batch System - OpenPBS Release 2.3 - Administrator

James Patton Jones - PBS Pro 5.0 - Administrator Guide

Jarek Nabryski, Jenifer M.Schopf, Jan Weglars - Grid Resource Management

Sach tiéng Viét:

[17]

Do an dai hoc - Két ndi Globus va PBS - Nguyén Pirc Manh khoa K45
truong PHBKHN
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Trang Web:

[18] Workspace Admin Guide:http://workspace.globus.org/vm/TP1.2/doc/admin-
index.html#installing-workspace-service

[19] SimpleCA: http://gdp.globus.org/gt3-tutorial/multiplehtml/ch12s02.html

[20] Website Globus Toolkits http://www.globus.org

[21] Globus Toolkit Tutorial: http://www.globusconsortium.org/tutorial/

[22] http://www.globus.org/toolkit/docs/4.0/admin/docbock/index.html

[23] http://www.globus.org/toolkit/docs/4.0/data/gridftp/admin-index.html

[24] http://www.globus.org/toolkit/docs/development/4.1.0/admin/docbook/quick
start.html#q-container

[25] ML. Levisetto - About PBS and the Grid:
http://www.bo.infn.it/alice/introgrid/pbsabout/index.html

[26] Quick Tutorial for PBS:
http://www.princeton.edu/~letchu/compting/scientific_computing/PBS.html

[27] PBS Userguide:
http://www.doesciencegrid.org/public/pbs/homepage.html

[28] http://www.w3.0rg/2002/ws/

[29] J. Postel, J. Reynolds, “File Transfer Protocol”, tai nguyén san co trén web
tai dia chi http://www.w3.org/Protocols/rfc959/

[30] http://doesciencegrid.org/projects/GPDK/
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