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Tai lieu ky thuat — Kién tric hé thdng BKiuster

e

Lot Noi Pau

Tai hiéu nay duge thue hién sau mot thoi gian lam vige vé Tinh toan hiéu nang cao
cia nhom nghién ctru High Performance Computing tai Trung tdm Tinh Toan
Hiéu Néang Cao truong Dai Hoe Bach Khoa Ha N

Trong tai liéu nay, chiing t6i xin trinh bay, mé ta kién tric cia BKluster - mot hé
théng tinh toan song song ghép cum dira trén kién tric hé Beowulf va mé hinh lip
trinh truyén thong diép cing v&i bo phin mém BKlusware - mdt tap cac phdn
mém hd tro téi da nhiéu ngudi ding sir dung hé théng BKluster & nhiéu mic 4
khac nhau. N1 dung cua tai héu duoc chia thanh 5 chuong:

Chuong 1: Gidi thidu vé muc dich va cic hudng tiép cin ctia nhém nghién ciru khi
xay dung hé théng.

Chuong 2: trinh bay vé kién tric ctia hé thdng dudi nhidu géc nhin khac nhau: gbc
nhin tdng thé, géc nhin theo hudng phan tdng, goc nhin theo hudng phan hé.

Céac chuong 3, 4, 5 trinh bay vé kién tric cua 3 hé théng con tao thanh BKluster:

Hé thong phét trién tich hop, Hé thdng Thuc thi tinh toan, Hé théng gidm sat va
quan tri.
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Tai liéu ky thuat — Kién tric hé théng BKluster

CHUONG 1
GIO| THIEU HE THONG

Nhu ciu vé& cac hé théng tinh todn 16m da tao ra nhimg huéng nghién ciru rdt manh
trén nhiéu linh vuc kién trac mdy tinh, phin cimg va phin mém. Trong thap nién
cudi cung cua thé ky trude, hudmg tiép cén ghép cac hé théng nhé thanh mot hé
théng 16n hon dugc xem la kha thi, dic biét phi hop véi diéu kién kinh té, cong
nghé cua céc nudc dang phat trién.

Véi mong mudn dap Ung cic nhu ciu tinh todn ctia cic phong thi nghiém céc vién
nghién cru trong va ngoai truémg Béach Khoa, ching téi xiy dung mot h¢ thong
tinh todn song song ghép cum dwa trén kién triic hé Beowulf va mé hinh lip

trinh truyén thong diép - hé théng BKluster.

V&i mong muén gitp ngudi ding tiép cén, khai thac mdt cach hiéu qua BKluster,
chiing t6i xay dung mét tip cac phdn mém hd tro tdi da nhiéu ngudi dimg & nhiéu
mirc d¢ khac nhau. Bo phin mém nay 1a BKlusware. N6i cach khac

BKluster = mot cluster theo mé hinh Beowulf + BKlusware

Xét tir phuong dién mot hé théng tinh toan, trude hét BKluster cho phép ngudi
dang thuc hién médt tac vu tinh toan. Hon thé, BKluster con phai 1a mgt hé da
nhiém, da phién 1am viéc, nghia la cho phép nhiéu nguoi ciing khai thac hé thong
cung mdt lic mdt cach doc l4p. Ngoai ra, ching téi cing dé xudt ra cac cong cu hd
trg viéc phat trién mot chuong trinh tinh toan dugc thuc thi trén BKluster. Cac
cong cu phat trién hd trg ngudi dung & nhidu muc tir nguoi dung thudn tiy qua
mot ngdn ngit md ta don gian PCS cho dén nhitng nguoi tap trink chuyén nghiép
c6 hiéu biét v& 1ap trinh néi chung va 1ap trinh theo mé hinh truyén théng diép néi
chung BKluster ciing c6 cac cong cu hd tro ngudi quan tri. Thong qua bo cong cu
quan tri va giam sat hé thong. ngudi quan tri ¢d kha ning nam bat toan bd théng
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w

tin cua hé théng. Hon nira, cac thong tin nay dugc hién thi mot cach truc quan

gi(ip nguoi quan ly cé nhitng chién lwgc cu thé nhdm khai thac hé théng mot cach

tdi da.

V&i phuong chim tan dung t6i da cAc ngudn tai nguyén san cd, ching t6i xdy
dung BKlusware theo md hinh phat trién céc b phan mém ma ngudn md. Trong
cac phan viéc, chung ti cb ging tim kiém mot géi phén mém ma ngudn mo kha
di, phu hop véi yéu cdu bai toan. Dua trén phan mém d6, ching téi tinh chinh va
bd sung cac module can thiét dé c6 thé tich hop phin mém sin c6 vao hé théng
mdt cach tron tru. Pi theo hudng nay, 6 thé ké dén géi phin mém PBS trong viée
xdy dung mot bd quan ly tic vu cua BKluster, GDB trong bd cdng cu hé tro tim
18i chuwong trinh BKDB hay Ganglia trong phin viéc giam sat hé thong. Ngoai
viéc tinh chinh va bd sung cho nhitng phin mém sin cé dé dugc mot phin mém
hoan thién phi hgp voi yéu ciu cu thé, ching tdi ciing xay dung kha nhiéu géi
phan mém khac nhu géi phdn mém quan 1y cac géi phin mém trén mot cluster, bd
dich cho ngdn nglt PCS — moét ngdén ngir mod ta don gidn cho phép mo ta cac thao
tac co ban cla dai sd tuyén tinh.

Trong cac phdn tiép sau, chung ti s& mo ta vé hé théng theo trinh tur sau:

e Chuong 2 trinh bay kién tric tong thé cla hé théng. Ching t6i dé xuit kién
triic ndy voi muc dich BKluster 1 mot hé thdng tinh toan hoan thién vdi day du
3 nhém chire nang chinh: tinh toan, xay dung chuong trinh tinh toan va quan
tri, giam sat hé théng. Ba chirc nang nay s& twong tng voi 3 hé thdéng con, bao
gdm: hé thong thuc thi chuong trinh, hé théng trg giup phat trién chwong trinh
va hé thdng quan tri giam sat hé théng. Ngoai tiéu chi diy di chirc nang, kién
triic duge dé xudt phat dam bdo mgt sy linh hoat trong viéc mé réng cling nhu
phat trién tiép sau. Su linh hoat nay duoc dam bao béi kién tric phan ting
minh bach ctia h¢ théng bao gdm: ting phuc vu (ting client), ting dich vu va
tang nut. Trong d6, hau hét cac hé théng con duge thiét ké theo md hinh client-
server giup m& rong pham vi hoat dong ctia hé théng ciing nhu tang cudmg kha

nang phuc vy da nhiém, da phién lam viéc.

» Chuong 3 trinh bay chi tiét hé thong thuc thi twong tirng vai chirc ning tdi
thiéu ciia mot hé théng tinh toan — hé thong thue thi chuong trinh. Thanh phan
c6t 161 cia hé théng nay la bé quan 1y cong viée duge xay dung dya trén PBS.

L T e e
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Tai ligu ki thuat — Kién tric hé théng BKluster
L
o Chuong 4 dé cap toi kién tric cua hé thong phat trién chuong trinh. Hé
théng gbm 2 thanh phin chinh nim trén 2 ting: ting dich vy va ting phuc vu.
Céc dich vu nhu quan ly ma nguf)n, bién dich chuong trinh, tim 161 ... thudc
tang dich vu dugc dua t§i ngudi ding thong qua giao dién ctia mdt mdi truémg
phat trién tich hop (IDE) thudc tdng phuc vu. Tang nit ciia hé théng nay gdm
chtt yéu cac géi phén mém sin c6 nhu GDB (GNU DeBugger) hay LAM/MPIL.

e Chuong 5 ban vé hé théng quan tri, giam sat hé théng. Mic di day khéng
phai 14 chirc ning bit budc trong mot hé thong tinh toan nhung né lai kha huu
ich, dac biét di v6i ngudi quan tri . Mot dac diém nédi bat ciia hé thdng nay la
sy phuc tap vi no gém rit nhiéu thanh ph?m nho. Su phtic tap nay la do hé
théng gbm rit nhiéu chirc ning va céc chirc ning nay con lién quan toi rét

nhiéu céc thanh phdn trong cac hé théng con khac.

Luuy ring, mic du hé théng dugc chia lam 3 hé théng con tuong ing vai 3 nhém
chirc néng riéng bigt, ddc 1ap nhung van c6 nhitng thanh phr?m duoc sir dung chung
cho nhiéu hé théng. Thanh phan nay cé thé duge xudt hién nhiéu lan trong cc md
ta kién tnic clia céc hé théng con.

m
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CHUONG 2
KIEN TRUC TONG THE

Kién truc h¢ thong dugc d€ xuit vt cac tiéu chi:

o Hé théng BKluster co day du céc chirc nang cua mét hé théng tinh toan bao
gdm tinh toan, phat trién va quan tri gidm sat.

o H¢ théng BKluster hd trg nhiéu ngudi diing mét lic ké ca ngudi dung tir xa

e H¢ thong BKluster ¢ khi ning mé rong linh hoat dua trén su phan ting
chirc nang minh bach.

e Su phc tap trong t6 chire phan tan tré nén trong sudt dbi véi ngudi ding.

Trong chuong nay md ta hé thdng mot cach khai quat. Kién tric tdng thé dugc
xem xét trén mot sb phuong dién:

e Kién tric phan ting
o Kién triic cac phan hé
o Kién tric vat ly va td chirc trén timg thanh phéan vat ly

Trong dé, hai phurong dién diu, hé théng BKluster dirgc xem nhu mdt “may tinh”
40, yéu td phén tan céc thanh phan tinh toan tré nén trong suét. Hai cach nhin nay
quan tim chd yéu t&i yéu to t6 chirc phan mém hé thong. Hinh v& sau mé ta cic
thanh phan chinh Luu y ring, trong hinh vé&, ching t6i da lugc di mot sb thanh
phdn nho hoac ghép cac thanh phé‘m nhé vao mot khodi 16n, vi du dich vu quan Iy
va gidm sat gém rat nhiéu dich vu nho khac hay PBS bao gobm PBS server va b
lap lich. Chi tiét ciia timg thanh phin cu thé s& duoc dé cip trong cac phin sau. O
day ching t6i mong muén théng qua hinh vé&. nguoi doc ¢6 nhitng ¥ niém ban dau
vé hé théng.

L e e R
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HE THONG BKLUSTER

Maoi trudng tich hop Moi truong tinh B cong cu quan tri &
phat trién toan giam sat

[ . gy g X L . e
Quan ly & I 16i Quan ly cong Dich vu quan ly va giam
bién dich & Kiem viée sat
chwong | thw
trinh chwong
trinh PBS Bj lap GMETAD Cae chuong
tich trinh do hi¢u
GCC - _ : ping
NFS GDB LAM/MPI MOM GMOND
HE PIEU HANH LINUX

L

Hinh 2-1 Kién tric tong quan hé théng BKiuster
Trong cach nhin sau ciing, hé théng dugc phén chia theo cac thanh té phan vat ly
cAu thanh Ién nd, bao gdm tip cac nut tinh toan, hé thdng két ndi va hé théng may
chu quan ly.

Hinh 2-2 Kién tric vat Iy tong quan hé thing BKluster

L "~ "~
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Tai liéu ky thuat — Kién tric hé thong BKluster
w*

2.1 Kién tric phan tang
Hé théng duge phan dinh thanh 3 té"mg rd rang voi cac chirc nang xac dinh, ta:h
biét:

e Tang giao phuc vu (client layer) cung cap cac giao dién ngudi ding giup

don gian héa cac tac vu cling nhu hién thi thong tin mdt cach truc quan

e Tang dich vu (server layer) bao gdm cac chirc ning chinh cia hé thong.

Té‘mg nay dugc chia thanh 2 té"mg con dich vu ngudi dung va dich vu hé théng

o Ting cum (cluster layer) ddm nhédn chirc ning lién két va céc chirc ni g
dwoc phén tAn trén cac mit tinh toan. TAng nay ciing dugc chia thanh 2 ta: g
con: Dich vu nut va moi trudéng truyén thong va Hé diéu hanh Linux.
Kién triic phan ting ctia BKluster dugc md ta trong hinh sau. Kién tric phan tirg
nay khéng chi 4p dung cho ca hé théng ma con dugce ap dung trong thiét ké ¢ 1z

céc thanh phan con.

: CLIENT ' Giao dién dich vy

Dich vu nguwoi ding

' SERVER

Dich vu hé€ théng va lién ket cac nut

CLUSTER/ Dich vu nat va médi trudmg truyén théng
NODE

H¢ dieéu hanh Linux

Hinh 2-3 Kién trac phan ting hé théng BKluster

L~
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oo oo S o W
Téang phuc vu gdm 3 giao dién tuong ng v6i 3 chirc nang 16n: moi trurong phat
trién tich hop, méi trudng tinh toan va bo ¢ong cu quan ly. Cic méi trudng lar
viée hdu hét chi d6ng vai tro 1a cac giao dién, & tang nay khdng c6 chirc nang xi i -
théng tin. Mot diém cin nhdn manh nita 14 mé hinh trao ddi thong tin gilte ding
dich vu va té‘mg phuc vu 13 md hinh client- server, trong do, cac giao di€r thudc

tang phuc vu dong vai tro 1a client.

Cac chirc ndng co ban cua hé théng duge dat trong té“mg dich vu. Tf?mg nay duogc
phan thanh 2 tAng con la tAng dich vu nguoi ding va dich vu hé thdng. Cac : iao
dién trén téng phuc vu chi lién hé véi cac dich vu thude tﬁng dich vu nguot dung.
Tang con Dich vu hé théng va lién két cac nit con 1am nhiém vu tao ra cach dich
vu dwa trén tip hop cac dich vu nut. Néi cach khéc, ting nay déng vai tro déu méi
cho cac dich vu phan tan trén cac nit. Do vdy, ting con nay déng vai trd che ldp sy
phtc tap do tinh phén tan cua cac dich vu trén nit. Ngoai ra, viéc phén téng dich
vu thanh 2 téng con cdn nham muc dich tich hop td1 da cac dich vy san c6 vao hé
théng. Khi d6, ting con dich vu ngudi ding déng vai trd mot bd ghép ndi cac dich
vu sin ¢ nay vao hé théng.

Téang phan cym la ting dudi cung gom cac dich vu duoe trién khai trén cac nut va
mdi treomg truyén thong gilta cac nit. C6 thé néi day la ting cot 161 déng vai trod 1a
nhén ciia hé théng tinh toan phan cum. Méi trurémg truyén thong dugc thiét 1ap dua
trén cac phdn mém trao d6i thong diép gitra cac tién trink. Trong truéng hop st
dung cic phin mém phd bién nhu LAM/MPI hay MPICH d&é thiét lap moi truomg
truyén thong, cac phan mém nay van sir dung cic ham ctia hé diéu hanh LINUX.
Xu thé hién tai, ngudi ta xay dung céc phdn mém trao doi thong diép dic thu cho
mét hé thong, khi d6, cac phan mém nay twong tac truc tiép véi phan cimg. Vi thé
ting con madi trudong truyén thong s& nim ngang hang cung tang hé didu hanh.

L ™
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-
Hinh v& sau md ta su phan bd cac thanh phan chinh ciia BKluster trong cac ting:

TANG PHUC VU

Méi trudomg tich hgp Mai truong tinh B{ cong cu quan tri &
phat tri¢n : toan giam sat

TANG DICH VU

Quian Iy & Tim 16i Quan Iy cong Dich vu quin Iy va giam
bién dich & kiém viéc sat
chuong thir '
trinh chwong ' ' _
trinh PBS Bo lap GMETAD xHI
GCC : ' ' lich

TANG CLUSTER/NODE

NFS _ GDB | LAM/MPIL | MOM - GMOND

HE PIEU HANH LINUX

Hinh 2-4 Sy phiin bd cic thanh phin chinh ctia BKluster trong cic ting

L e
High Performance Computing Center - HUT I



Tai liéu k¥ thuat — Kién truc hé théng BKluster

2.2 Kién trac phan hé

Néu kién triic phan ting phan chia hé thong BKluster theo chiéu ngang thi kién

triic phan hé phén chia BKluster theo chiéu doc.

Hé théng phat trién | | Hé théng thic thi Hé théng quan tri
chwong trinh _ & giam sat
Moi truong phait | Méi truong tinh Cac cdng cu quan
trién todn tri & giam sat
Cac dich vu phiat | Dich vu quan ly : Dich vy qu:in tri
trién trién trinh vi giam sat
Té chive lwu triv .| Thue thi trén cic | Dich vu théng tin
trén cac nut - nit trén tirng nat

Hinh 2-5 Kién triic phin hé BKluster

Trén thuc té, viéc phan chia hé théng BKluster thanh 3 hé théong con chi mang
tinh chét turong ddi va chi thue su rd rang va tach bach & ting trén cung — témg
phuc vu. O cac té"mg dudi, cac dich vu phat trién, dich vu quan ly tién trinh va dich
vy quan tri giam sat cé nhimg thanh phan chung. Nguyén nhan khong thé tao ra sy
tach bach 14 viéc st dung céc géi phdn mém ngudn sdn co, vi du nhu PBS duoc
ding cho ca dich vy quan ly tién trinh 1dn dich vu quan tri. Do vy, trong hinh vé
trén, ching tdi chi minh hoa & mic rat chung ma tranh d vao chi tiét nham co thé
tach bach 3 hé théng con. Thiét ké chi tiét vé tung hé théng con s& duoc dé cép ton

trong cac phn tiép theo.
2.3 Kién truc vat ly

Kién triic vat ly md ta cu thé viéc trién khai hé théng BKluster. Hé théng bao
gbm 32 niit tinh toan gom 16 PC v&i toe d6 500 MHz va 16 PC 800 MHz. Mot
méay chi HP Netserver 6000 vira déng vai tro la front-end ctia hé thong, vira dong

Lttt . ]
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Tai lieu ky thuat — Kién tric hé thdng BKluster

vai tro 12 hé théng lwu trit:

Cac nut lam viéc

Mang bén
ngoai

Switch BayStack 450 24T

. R Rl Fe e Gateway
May chu —
cluster
Switch BayStack 450 24T Switch BayStack 450 24T
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I Il ] ] — — | = =
liEnliEaliEs =|| = £ =
— e g g R L Ll ! L_

|
(]
|
[
L
T
\
o
L
i
-
|

!

L

w

0
1
I
-
I

¥
|
-

i

PC S00MHX PC 800MHx
256 MRAM 256 MRAM

Hinh 2-6 Kién tric vat Iv hé théng BKluster
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Tai lidu k§ thuat — Kién truc hé thdng BKluster

2.3.1 Thiét lap ciu hinh phian mém trén hé théng
Cac dich vu duoc cai dat trén hé théng chia lam 2 op :

e (Cac dich vu cai dat trén may chu tinh toan

e Cac dich vu cai trén cac mit tinh toan

Céc dich vu cai dat trén méay chii gdm cac dich vu trén ting phuc vu. Cac dich vu
& ting nay chia ra lam hai lop tvong Ung vé1 hai nhiém vu tén: cac dich vu hé
théng dam trach vai tro ciia mét b tdp trung cac dich vu nut, cac dich vu ngudi

ding déng vai trd 1a ngudi cung cép dich vu t6i ngudi dung.

Dich vy phat ' Dich vu quan {| Dich vy quin
trién chuwong Iy va giam sat || Iy va giam sat
trinh o :
— NFS GCC PBS Ciac dich vu khac lién

[ [T
Q o
a o
a L]

quan toi giiim sat va
dinh gia hiéu ning hé
thong

Linux Kernel

Hinh 2-7 Ciac djch vu cai diit trén miy chi tinh toan

Cac dich vu trén nut tinh todn déng vai trd 1a cac thanh phan xir Iy trong hé thong.
Ngoai cac dich vy, trén cic nit cin thiét 1ap hé thdng truyén thong choé phép trao

d6i théng diép giira cac nit trong qua trinh tinh toan.

L e e
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Tai liéu Ky thuat — Kién truc hé thdng BKluster

NFS ‘7 MOM GNMOND iServer NetPerf

Linux Kernel

Hinh 2-8 Cac dich vy cai d3t trén nut tinh tean

2.3.2 Thiét lap hé théng lwu triv

Heé théng hru trir cia BKluster duoc xay dung dua trén hé thng file mang NFS va
duoc lru trir vat 1y trén may chi. Théng qua NFS, hé théng file cia BKluster trd
nén déng nhét va nhit quan. Ngoai hé théng Iuu trir thong nhét nay danh cho viée
luru trit cac chuong trinh cla ngudi dung, hé théng ru trix phan tan trén ting niit
van dugc duy tri danh cho viéc luu triv cde thu vién tinh toan, ing dung song song

cai dat sin va cac dich vu trén té‘mg mit.

Hé théng I trir tip trung thong qua NFS bao gém:
e Thu muc lam viéc ctia moi ngudi ding.
e Thu muc phuc vu cac muc dich chung

MJdi ngudi dung ¢6 mét cdy thur muc riéng. Trong thu muc nay c6 3 thu muc dugc
tao sin: hin chita chuong trinh chay bao gdm céc chuong trinh mudn kiém thir va
cac chuong trinh duge dé trinh, Lib céc thu vién phuc vu viée phat trién chuong
trinh hodc chuong trinh tinh toan dugc dé trinh va thu muc dey chira cac du an

phat trién churong trinh tinh toan.

Thu muc phuc vu cho cac muc dich chung chi cho phép ngudi quan tri truy nhap.
Viéc sir dung thu muc chung nhim han ché viéc truyén file xudng cdc nit trong

cac thao tac trén cac nit tinh toan, vi du, viéc cai dit cac thu vién hav cac dich vu

e
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R R
trén cac nut.

g,
ome \\ Mounted
B hungld directory on the
server
= [ kiendc
B bin
{1 dev Mount point on
EI D lib the node
BT minhat
“H7) common
B~ setup
B, B, ]
5 7 home @@
B common = ("] common
Hrous E e

Hinh 2-9 H¢ théng lwu trir trong BKluster

L ]
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Tai liéu ky thuat — Kién truc hé théng BKluster

CHUONG 3
HE THONG PHAT TRIEN TICH HQP

Hé théng phat trién tich hop bao gdm mét tap cac dich vu hd tro ngudi ding phat
trién cac chwong trinh cho BKluster & nhiéu murc khac nhau. Véi 3 nhém cong cu
chinh, hé théng dam trach duoc cac céng viée co ban trong qua trinh xay dung
mét chuong trinh bao gom:

¢ Soan thao va bién dich
e Kiém thu
¢ Tim 16i chuong trinh

Dua trén 3 16p chuc nang chinh ma hé théng con nay dugc chia nho thanh 3
module : module phat trién, module g& réi chuong trinh va module kiém thir.
Trong 3 module nay, module phat trién 1 phirc tap nhit mac di cAc chire ning clia
né nim chi yéu & 2 ting trén. N6 chi st dung dich vu NFS & ting dudi cing cho
phép dbéng nhit ma nguf)n va chuong trinh trén tht ca cac nut. Module kiém thr 12
module don gian nhit. Thuc chét né giéng nhu hé théng thuc thi nhung don gian
hon rét nhiéu.

3.1 Module phat trién chwong trinh

Module phat trién chuong trinh ¢6 gdm cac céng cu gitip ngudi sir dung dé dang
phat trién mét chuong trinh tinh toan song song. Pimg tir phuong dién phat trién
chuong trinh thudn tiy, hé théng cho phép:

e Quan ly mad ngudn cia mét du an
e Ho tro to1 da viée soan thao ma ngudn

s Bién dich chuong trinh
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. ]

TANG PHUC VU

Mbi truomg phit trién Mai truimg hod Moi truong kiém thu
tro tim 16i chwong trinh

TANG DICH VU

D/v bién dich D/v bién dich Dich vu
Dich vy chwong trinh chwrong trinh Dich vu kiém
quan ly ' MPI PCS tim g& thue thi
mi nguén | L—— e roi kiém thir
_ . | chuong
GCC trinh

TANG CLUSTER/ NODE

NFS GDB LAM/MPI

HE PIEU HANH LINUX

Hinh 3-1 Hé thong phat trién tich hop

Module cling ¢6 cic cong cu hd trg viéc phat trién cac chuong trinh song song &

nhiéu cdp do khac nhau :

e Cac cong cy ho tro ngudi Idp trinh chuyén nghiép su dung cac ngdn ngir C

hay FORTRAN xay dung cac chuong trinh song song theo chuan MPI

ottt
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Tai liéu ky thuat — Kién tric hé thong BKluster
[ R A
e HJ tro ngudi lap trinh khéng hiéu rd vé ldp trinh song song. Lop ngudi
ding nay c6 thé sir dung ngén ngir dic ta PCS dé mé ta yéu céu tinh toan nhu

mdt chuong trinh tudn tur

Giao dién

Server Quan Iv du dn cua
communicator giao dién

Client communicator

B phan tich I¢nh

/\

B¢ quan Iy ma B§ bién djch B¢ bién dich
nguon chwong trinh MPI chwong trinh PCS

GCC

Hinh 3-2 Kién tric module phat trién chwong trinh
Thanh phan server cung cdp hai dich vu quan 1y ma nguén va bién dich chuong

trinh.

L "~~~ " .~ " ]
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[ EEEEEEEEEEEE—— s e s e

3.2 Module hé tro g& rbéi chuong trinh — BKPD

Kién tnic va cac thanh phan ctia module BKPD dugc md ta trong hinh v& sau:

Giao dién 36 hoa

B¢ giao tiep voi server

B giao tiép véi client

Bo diéu khién Bo tong hop két
toan cuc qua

B§ diéu khién
cuc bd

B di¢u khién
cuc hd

GDB

GDB

Tién trinh MPI

Tién trinh MPI

Bé di¢u khién
cuc b

GDB

Tién trinh MPI

LAMP/MPI]

Hinh 3-3 Kién triic module h try go rbi chuong trinh

L ________________________________________________ e e e
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-]}

BKPD ¢6 mé hinh kién tric theo cac tang nhir trén. Cu thé la:

e DE (Debugging enviroment) : Moi truémg g& 16i song song. Téng nay
ndm phia client, cung cdp cho ngudi diing kha nang tién hanh g& 15i tir

Xa.

e Tang truyén thong k&t ndi: bao gdém Client communicator, Server

Daemon, va Server communicator.

o Client va Server communicator: La ting dém trung gian dam nhén
nhiém vu truyén thong gitta client va server. Client communicator
cung cép cac ham API cho DE dé thue hién cac ciu 1énh debug. Nhor
Client va Server comm, DE nhin hé théng phan tan cla ta gidng nhu

la hé thong cuc bd.

o Server Daemon: Tién trinh ngdm phuc vu phia Server tinh toan. Tién
trinh nay ludn ché & mdt cong, mdi khi cé nguodi dung két ndi dén sé
sinh ra tién trinh phuc vu.

¢ Master : Thanh phin dam nhén cac cong viéc sau :
o Khoi tao cac slave tai thot diém ban dau.

o La noi xtr 1y 1énh nhan dugc tir ngudi st dung, thire hién 1énh, nhén
két qua tra vé va xir Iy két qua (trude khi két qua duoc truyén vé cho
nguol st dung).

o Slave : Thanh phin didu khién gdb hoat dong : truyén 1énh cho gdb, nhan
két qua tra vé tir gdb va truyén cho master.

e Gdb.
e Chuong trinh MPI.
3.2.1 Thanh phan Bé diéu khién cuc bd

Slave la thanh phi”m chay trén tirng nut tinh toan, dam nhén vai trdo diéu khién
chuong trinh g& 18i tudn tu gdb, thuc hién g& 131 trén timg tién trinh riéng biét cua

chuong trinh song song.

Céac Slave sé gan gdb vao tién trinh song song, nhin lénh g& 16i tir Master, diéu

khién gdb thuc hién 1énh, sau do tra két qua vé cho Master.

m
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Tai liéu ky thuat — Kién tric hé thdng BKluster

Thread

\

Control| MPI
stdGdbin > procass

Slave
stdGdbOut gadb

stdGdbErr

[

Hinh 3-4 B$ diéu khién cuc bd trong module G& rbi chwong trinh

Slave giao tiép v6i gdb théng qua co ché duong dng pipe. Giao tiép nay bao gdm
ba duong dng chuan sau:

e stdGdbIn: duomg éng vao chudn cua gdb.

o stdGdbOut: dudng 6ng ra chudn cua gdb.

o stdGdbErmr: dudng 6ng ra 18i chuan cua gdb.
3.2.2 Thanh phan Bd diéu khién toan cuc

Thanh phan Master dam nhiém vai trd diéu khién céc nit tinh toan thuc hién cau
lénh debug ctia ngudi sit dung. Master nhén 1énh tir Server, tién xu ly 1énh, sau dé
truyén lénh cho cac slave thdng qua céac thread. Master nhén két qua tra vé tir cde

thread, tdng hop va tra vé théng béo cho Server Communicator.

L
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Tai lidu ky thuat — Kién truc hé thdng BKluster

1 S O —

MASTER

Master Controler

!

Data buffer

Thread || Thread | Thread

Slave [ Slave | Slave

Hinh 3-5 B$ diéu khién toan cyc trong module g rdi chwong trinh

Master Controler

Day 1a thanh phéan diéu khién chinh cia Master. Thanh phin nay dam nhén trach

nhiém:
e Xirly cau lénh dugc chuyén tdi.
¢ Truyén ciu lénh vao bo dém 1énh.
* Tac dong lén cO [€nh.
e Doc dit lidu két qua tra vé.
o Xirly két qua va théng bao cho Server Communicator.

L. """ "]
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oo T A e

Thread

Céc tién trinh chay doc 1ap co vai tro giao ti€p voi céc slave trén cac nut tinh toan.

Thread thuc hién cac cong viée sau:
e Nhén [¢nh tir bd dém 1énh.
e Truyén lénh cho slave clia minh.
e Nhan két qua tra vé tir slave.
e Ghi két qua vao bd dém két qua.
e Tac ddng vao cir két qua.

Data Bufer

La trung gian luu trir dit liéu giao tiép gitra Master Controler va cac Thread. Data
Buffer bao gom:

e Mot c& 1énh (command flag) dé Master Controler c6 thé bao hiéu cho cac
Slave khi ¢6 1énh

e Mot viing dém lénh (command buffer) luu trir cau lénh cén thuc hién.

e M0t viing dém két qua (result buffer) luu trit cac két qua tra vé cta cac

Slave.
o MOt ¢t két qua (result flag) dé bao cho Master Controler biét khi nao mét
Slave thuc hién xong 1énh va ¢o Kkét qua tra Ve,
3.2.3 B6 giao tiép voi client

Server Communicator 1a thanh phan trung gian phia Server dim uhén trach nhiém
giao tiép v&i Client Communicator phia Client. Server Communicator nhdn lénh
truyén dén tir phia client, goi cac ham do Master cung cip dé thuc hién Iénh, sau

a6 tra két qua vé cho Client.
M&i mdt ngudi sir dung khi yéu cau mot phién lam viéc s& c6 mot tién trinh Server
Communicator twrong ing phia Server phuc vu.

Nho ¢o Server Communicator va Client Communicator, DE phia client sé nhin

toan hé thong nhu 1ad mgt chuong trinh cuc bd.

L -
High Performance Computing Center - HUT 24



Tai liéu k¥ thuat - Kién truc hé théng BKluster

3.2.4 Thanh phan Server Daemon

Server Daemon la tién trinh ngdm cho nhan ket nd1 cha ngudi dung. Mot khi cé

nguodi dung méi, Server Daemon sé& sinh ra mét ti€n trinh méi phuc vu.

Server Daemon ciing sinh ra mot thread riéng cho phép ngudi quan tr1 ¢o kha nang
can thiép vao qua trinh hoat dong cua minh nhu xem s$6 ngudi s dung, khoa va

md khoa server. ..

Server Daemon hién nay méi chi 1a mot mé dun don gian, trong tuong lai ¢6 thé
phat trién hon hoac ¢o thé s& bj thay thé bdi server chung cua ca hé thong
BKCluster.

Client communicator

O
©,
= =

Server

Admin Server @
communicator

thread daamon

Admin

Hinh 3-6 Thanh phin Server Daemon trong module g& réi chrong trinh

Trong thanh phan Server Daemon bao gbm ba thanh phan chinh:

e Server Daemon: 1a thanh phan chinh, tién trinh ngim chd va phuc vu

ngudi sir dung.

e Admin thread: 1a thread chay song song, cho phép admin quan tri hoat
dong cua Server.

oyt o
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U

e Flag: cic co dé bio hidu cac lénh cia ngudi diing dén Server daemon.
3.2.5 Giao thurc

Trong cac chuong trinh Ung dung mang, viéc truyén théng qua mang (mang
Internet, mang LAN) ¢in c6 mdt giao thirc cu thé hop 1y, ddng thoi cin co co ché
dong goi dir liéu dé truyén di sao cho hidu qua.

Trong BKPD ¢6 hai giao tiép cin xdy dung giao thirc : giao tiép giira Client

communicator vOi Server va Skel, va giao ti€p gitra Master va Slave.

3.2.5.1 Giao thirc gilra Client communicator v&i Server va Skel

Pha STT Mo ta Dir liéu

Stub.

Két ndi CLIENT
Internet

SERVER

3=

Client communicator | Xau string xac dinh dinh danh ngudi
truyén théng tin cho dung: user [D

1. .

Server, yéu cau tao mot

phién [am viéc mai.

Server sinh ra mét tién | Tham sb Server truyén cho Skel 1a dinh
5 trinh, gan ham chay | danh socket giao tiép vdi  Client

cua Skel cho tién trinh | communicator
do.

m
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Skel truyén théng tin

vé cho Client

3. communicator Xac
nhan mot phién lam

viéc mdi san sang.

Dir liéu truyén tr Skel cho Client
communicator 13 mét sé nguyén: chinh la
tong s& nut tinh toan trong mdi trudng

tinh todn song song tal trung tam.

CLIENT

Client communicator

Thiét lap truyén cho Skel thong
tin vé chuong trinh
song song mudn chay
va s6 nat muén su
dung.

Xau string ¢o dang:

“so_nut&ten_chuong_trinh*

Sau khi khoi tao xong
Skel
truyén thong bao thdng
tin vé qua trinh khoi
Client

mdi  trudmg,

tao cho

communicator.

Dir lidu truyén vé 1a mi 18i trong qua trinh
khéi tao méi truémg debug. Ma 161 = 0
néu khéi tao thanh cong.

High Performance Computing Center - HUT
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Client communicator

CLIENT
Internet

SERVER

Phuc vu
Client communicator ;| Cau lénh co dang:
6. truyén cho Skel cau | b o ds_mut”
lénh debug nguin su

dung yéu cau.

. . Két qua co dang:
Skel sau khi thue hién

xong lénh s& truyén két ma_loi&ma ket_qua&ma_lenh&ket _gqua

7. . s : ,
qua vé cho Client | Trong d6 két qua cé dang :
communicator.
ket qual@ket qua2@....
Client communié
, CLIENT
Kétthae | ____ >Nl Internet
SERVER
Client  communicator | Lénh co dang:
g truyén lénh két [hl.:lC “q -na”
cua nguodl dung dén
cho Skel.
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Skel truyén vé cho | Xau bét ky.
Client communicator
xAu x4c nhan rdi két
thuc.

3.2.5.2 Giao thire gilra Master va Slave

Pha STT Mo ta Dir li€u
Master
3
Thiét lap SERVER
NUT TINH
TOAN o .

Slave

Slave

Master goi Slave thong qua ciu Iénh:

Mpirun —np nnodes Slave mpi_prog port

Trong d6:

Master triéu goi céc - nnodes: sd nut chay Slave

Slave. - mpi_prog: file chay chuong trinh
song song. Yéu ciu duge dich vai
tuy chon —g.

- port: cong dé Slave két ndi dén

Master.

L -~ ~—— "~ ]
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Slave sau khi khot tao
cac tién trinh gdb thanh
cong s¢ gu thong bao
2. x4c nhan vé cho Master
dén cong di  duoc
truyén qua doéng lénh

mpirun.

Dir lidu truyén la mot xau chira rank cia
nut tinh todn chay Slave tuong (mg.

VD may c6 rank=1 thi xiu truyén di la
(.(.1”.

Master mdi khi nhin
duoc mdt tin hiéu xac
nhén tir Slave sé€ tao ra
3. mét thread doc 1ap dam
nhiém giao tiép véi

Slave d6 trong sudt

phién lam viéc.

Phuc vu

o Yo

Master

TOAN

Céc thread chay trong

Master truyén  cho
Slave ciu 1énh da dugce

xu ly.

Xau 1énh chinh Ia phin “lenh” trong cau
1énh  “lenh Client

communicator truyén cho Skel.

-n  ds_nut” ma
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Tai liéu k¥ thuat — Kién tric hé thong BKluster

Slave sau khi diéu | Dit liéu truyén v& 13 xau dir liéu tra vé cua
khién gdb thuc hién | gdb.

5. xong 1énh s& truyén két
qua vé cho Master

(théng qua cac thread)..

Master
SERVER
, . @ : LAN
NUT TINH
TOAN Slave Slave

Két thac

Master thong qua cac | Cau Iénh c6 dang:
6. thread truyén cho Slave | .. Q"
1énh két thic

Slave sau khi két thuc Théng bao xac nhan la mot xau bt ky
xong gdb, s& g thong | (“Bye™)
béo xac nhdn vé Master

sau dé tu két thic.
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| CHUONG 4
HE THONG THUC THI TiNH TOAN

Viée thuc thi mét chuong trinh todn todn song song doi hoi thém kha nhiéu tham
s6 vi du nhu $6 tién trinh cho mét tac vu, sb nut thuc thi (trén thuc té, nguoi ta cd
géng s dung s6 nut béng chinh sb tién trinh duoc yéu cau). Viée xac dinh duoc
mot b tham sb tdi wu c6 anh hudng nhit dinh téi hiéu qua tinh todn cla riéng tac
vu duoe yéu cdu cling nhu hiéu ning chung cia ca hé thong. Dé tang cuong pham
vi phuc vu ctia hé théng tinh toan, ching t6i cho phép ngudi dung khai thac ning
luc tinh toan ciia hé thong theo hai hinh thirc:

e Ngudi ding st dung san mot sé tng dung tinh toan di dugc cai dat sin
trén h¢ théng. Trong trudmg hop nay, thao tac la rit don gian, ngudi dung
chi cdn kich hoat chuong trinh bang 1énh

e Ngudi dung dé trinh mot cong viée dudi dang mot file thuc thi. Ngoai
vige, chi dinh file thuc thi, ngudi dung con phai xac 1ap mét s6 tham s
can thiét.

Trong trudng hop thir nhat, ngudi ding khai thac hé théng théng qua mot tng
dung song song d cai dit sin. Duoi hinh thirc nay, ngudi ding khéng phan biét
duge day la mot ing dung song song hay tuan tir. Ho cling khéng phan biét duge
minh dang khai thac hé théng BKluster hay mot may tinh thong thueng. Dé c6
dwoc diéu nay, cic chuong trinh da dugc phat trién va thiét 1ap cac tham sé phu
hop voi hé théng. Uu diém cuta cdc chwrong trinh nay la sy tién lgi va hiéu qua tinh
toan do dugc phat trién dya trén dic thi hé théng. Tuy nhién, cac chuong trinh nay
thuéng mang tinh tdng quat, giai quyét mot 1op bai toan hodc lién quan toi mot
linh vuc rong. Do vy, khong thé nao dap img hoan toan nhu ciu cua tat ¢a 1op
ngudi diung. Nhung ¢o thé néi day lai chinh 1a hudng phat trién md rong dich vu
tinh toan cho hé thong BKluster.

Hudng tiép cdn thtr hai trong viéc khat thac nang luc tinh toan nhim ting cuong
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tinh linh hoat. N6 cho phép ngut dung tu phat trién mdt chuong trinh tinh toan
theo mé hinh truyén thong diép. Sau dé ho ¢ thé yéu cdu chay chuong trinh nay
trén hé thé)ng BKluster nhdm khai thac ndng luc tinh toan rat manh cla hé théng.
R rang, day 1a hudng tiép cin danh cho nhitng ngudi chuyén nghiép, c6 nhing
hiéu biét nhat dinh vé tinh toan song song, cac hé thdng phan cum néi chung.
Nguoi dung dé xudt yéu cdu tinh toan théng qua mot cong cu c6 tén la Job Submit
Tool. Chung tdi thiét ké cong cu nay ciing nham don gian héa thao tac dé xuét yéu
cdu tinh toan theo hinh thirc nay. Tuy nhién, dé t6i wu, nguoi ding s& phai tyr x4c

lap mot s6 tham sb.

TANG PHUC VU -

Cong cu de trinh cong viée Cac ing dung seng song cai sin

TANG DICH VY

B{ quin ly cong viée

Quan Iy chwong trinh PBS ' Cong cu truy nhap CSDL
TANG CLUSTER/NODE
NFS LAM/MPI MOM

HE PIEU HANH LINUX

Hinh 4-1 Hé thdng thuc thi tinh todn
Nhu vay. ngudi dung s¢€ khai thac hé thong théng qua mdt moi trudng tinh toan.
Mbi truémg nay ngoai viée cho phép kich hoat cdc chuong trinh tinh toadn cé san

con ¢6 mot ¢cong cu ho trg dé trinh cdng viée. Moi truong nay sé trao doi voi bo
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quan Iy cong viéc dé xac lich trinh 1am viéc chinh xac cho tac vu dugc yéu ciu. Hé

thdng xép lich dugc xay dung dua trén PBS (Portable Batch Server)

Cong cu dé trinh cong viéc 1a mét b cong cu nho trong moéi truong tinh toan.
Céng cu nay cho phép ngudi ding dé trinh mét cong viée cling nhu theo ddi hién
trang thuc hién cta cac cong viée da dé trinh. Mot d¢ trinh cong viéc gém 2 phé“m
16m: file thuc thi tinh toan va ban mo ta céc tham s6. Cac thanh phan tham gia vao

cac tac vu cua bd cong cu nay duge md ta trong hinh vE sau:

Giao dién ngwoi dung

File client Thiét lap tham sb Théng tin cong viée
\ 4 Y
File server Tiép nhin yéu ciu Dich vu théng tin
Q/ly CT Giao tiép PBS

C/e truy nhip CSDL

y
PBS Server [* Bé ldp lich PBS
z
NFS
MOM MOM MOM
Process Process Process

LAM/MPI

Hinh 4-2 Coéng cu 4¢ trinh cong viée
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CHUONG 5
HE THONG GIAM SAT VA QUAN TRI

Hé théng con giam sat va quén tri 1a hé théng con phitc tap nhit. N6 gbm nhiéu
céc thanh phdn v&i nhidu dang chitc nang khac nhau. Xét tir goc do cac nhém chirc
ning, hé thong lai c6 thé dugc chia thanh cac module tuong {mg véi cdc nhém

chirc nang chinh:
e Module quéan 1y c4c goi phan mém trén cac nut tinh toan.

e Module quan 1y cu hinh cluster: Module nay c6 hai nhiém vu chinh 1a
quén 1y cac thanh phin vat Iy cta cluster bao gdm cac ndt tinh toan, may
chi va hé théng hiru trit, gidm sat va quéan 1y cac tham sé cia hé théng ma

cu thé 1a cac hang doi cong viéc, bd 1ap lich.

¢ Module quan ly nguoi ding: quan ly ngudi dung cua BKluster va mbi
quan hé vé1 nguoi dung LINUX trén céc mit tinh toan.

e Module giam sat hoat dong hé théng: Module nay cho phép hién thi truc
quan cac théng tin lién quan to1 tai hién tai cda tung nit cling nhu thong

lwong trao ddi thong tin gilta cac nit.

e Module danh gi4 hiéu nang hé thong cho phép danh gia nang luc tinh

toan clia hé thong.
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e

TANG PHUC VU

Quan Iy pgudi Quin Iy Giam sat h¢ Danh gia hi¢u
diing cluster thong ning hé thong

TANG DICH VU

Quin Iy Quiin ly D/v quén Div gidm st Panh gi4

cong viée ngudi dung iy cluster hé thong hiéu niing

GMETAD PBS Server BKPM xHPL. || BKNetPerf
N Master

TANG CLUSTER/NODE |

iServer NetPer{ NetServer MOM - GMOND

HE PIEU HANH LINUX

Hinh 5-1 Hg thong giam sit va quan tri
5.1 Module quan ly cac géi phan mém
Module quan ly cac g6i phan mém gdm hai thanh phan chinh

» bkcluster-package-manager chay trén may chu, cung cap giao dién tuong
tdc cho ngudi str dung. Thanh phin nay cé nhiém vu nhén 1énh tir nguoi

sir dung, rdi truyén yéu ciu dén cac iserver trén cac may tram dé thuc thi.

e iserver chay trén cac may tram, ¢d vai trd nhén 1énh tr may chil, thue thi

L ]
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cac yéu cau tuong Ung, roi truyén két qua thuc hién lai cho may chu hién
thi. iserver phai duoc thuc thi & ché 6 nén, duge goi ngay khi cac méay

tram khai dong, san sang nhan yéu cau tir may chu.

Giao dién

Client communicator

NFS Command Synthese resuit
Server transfer

Result buffer

NFS Command Result
client Receiver Sender

Command Executer

Linux Shell

Linux OS

Hinh 5-2 Kién tric module quin Iy géi phin mém

5.2 Module quan ly cau hinh cluster

Module quan ly cAu hinh cua cluster duge xdy dung dua trén PBS, thuc hién vigc

quan ly: s6 nut tinh toan , thuc trang tung nut tinh toan, cdu hinh PBS server.

L ]
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Giao dién

Bj dém & phan loai B§ dém & phin loai
Iénh {eénh

B¢ dém & phin loai B4 dém & phan loai
iénh lénh

Module quin tri hé théng PBS

Y

Thu vién IFL
PBS server
PBS MOM PBS MOM PBS MOM
HDH Linux HDH Linux - HDH Linux

Hinh 5-3 Kién triic module quén 1y cluster

5.3 Module quan ly ngw®i dung

Mét trong nhitng nhiém vu chinh cta cong cu quan tri la quan ly nguoi ding tach biét
khoi hé diéu hanh dé tranh cac nguy co an toan thong tin{quan ly nguo dung chung
v6i co sé dir lidu ngudi ding cia hé didu hanh 14 cach quan Iy cta hau hét cac hé
théng tinh todn song song phan cum ), dé dam bao quan 1y ngudi ding hiéu qua ngudi
ding hé théng dugc phan ra lam ba lop nguoi dimg v6i nhing quyén twong (mg:

nguoi quan tri. thanh vién va khach.

... |
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Giao dién

Bo dém va phin loai 1€nh

S

Hé quan tri > Network
CSDL MySQL Information Server

F 3

HDH Linux

Hinh 5-4 Kién tric module quan Iy ngudi diing

5.4 Module giam sat hoat dong hé théng

Pbi voi mdt hé théng tinh toén, thuc trang khai thac hé théng duogc thé hién qua
ta1 hé thf)ng va thuc trang ning luc tinh toan hién tai. Béi véi BKluster, ching toi
quan tAm t6i cac yéu td sau:

¢ S6lugng céng viée dang duogc thye thi va trong hang doi
e St dung tai nguyén tinh toan trén cac nit tinh toan
e Théng lugng trao déi thong tin giira cac nit

Chung t6i sir dung PBS va Ganglia ¢ c6 thé nim bit dugc ddy du théng tin lién
quan t6i 3 vén dé trén. Céc thong tin nay dugce cip nhat lién tuc theo mdt chu ky
dinh trudc va hién thi mét cach true quan duéi cac dang biéu db.

L
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Giao di¢n

Y

Monitor Server

Command Antlyser Result Synthese
PBS IFL _
GMETAD | GSTAT GEXEC
PBS Server
MOM | GMOND MOM | GMOND MOM | GMOND
HDH Linux HDH Linux HDH Linux

Hinh 5-5 Kién tric module giam st hé théng

5.5 Module danh gia hiéu ning hé théng

Ning luc tinh toan cua mot hé théng phén cum dugc chu thanh tir nhiéu yéu 18,
trong d6, quan trong nhét 14 nang luc tinh toan trén timg mit va kha ning trao dbi
théng tin clia hé théng két ndi. Nang luc tinh toan nay ciing dugc lirgng héa theo
don vi s& phép tinh trén mot giay: FLOPS, GFLOPS, ...Thuc té sir dung, khai thac
hé théng, ching t6i nhin thiy tac dong rit 16n cia théng luong hé théng két nbi
cac niit dbi véi nang luc tinh toan. Do viy, ngoai cong cu cho phép lugng hoa
ning luc tinh toan ctia hé thdng, BKluster cfing ¢6 ¢dng cu cho phép danh gia nang
luc truyén théng trong hé théng.

5.5.1 Thanh phdn danh gia ning lwc tinh toan cua hé théng
Coéng cu danh gia ning luc tinh toan cua hé thdng cho phép bién dich va chay mot

sé chuong trinh danh gia hiéu nang thong dung trén Thé Giéi nhu: xHPL, NPB.

L ]
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]
NETPIPE, ... trén mot sé nit tinh toan xac dinh. Cdc chuong trinh danh gia hiéu
ning tinh toan déu c6 dang mot chuong trinh song song, thuc hién mot s hrong
16n phép todn $b thue diu phéy dong, ¢6 kha nang bién dich theo mét sd chuan
thong dung, dic biét la chuén mpi.

Cau trac cua cong cy danh gia hiéu ning tinh toan duge mod ta trong hinh vé sau:

Giao Dién

h

Performance_Server

Pl
iServer
&::r;‘-———————-—_____________ .
Chuwong trinh // Chuong trinh // Chwong trinh //
do hiéu ning do hiéu ning do hiéu nang
(MPI process) (MPT process) (MP] process)

Hinh 5-6 Kién triic thanh phan dénh gia hi¢u ning tinh toin hé thong

Qua trinh d4nh gi4 hiéu nang tinh toan dugc thuc hién qua nhimg budc nhu sau:

e Nguoi quan tri théng qua thanh phan giao dién xac dinh cac thong sd
nhu: tén phan mém do hiéu ning, téng sd mit trong cum cin do hiéu
nang, ...

e Performance Server giti cac thong so trén dén iServer trén mot niit bz”’i_t ky

trong so tong cac nut cdn danh gia hiéu ning
s iServer thurc hién cac viée sau:

o Bién dich chuong trinh danh gia hiéu nang (Source code va file thuc
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thi sau khi bién dich cta ciac chuong trinh danh gia hiéu nang dugc

dat trén bd nhé ding chung cua BKluster)

o Chay chuong trinh danh gia hi¢u niang dudi dang mdt chuong trinh
song song viét theo chuin MPI trong méi truomg LAM

o Gun két qua vé Performance_Server

5.5.2 Thanh phan danh gia ndng lwc truyén thong trong hé thdng

Céng cu danh gia ning luc truyén théng hé théng dwoc phat trién dua trén phﬁn
mém ma ngudn mé Netperf. Netperf bao gdm 2 module Netserver va Netperf chay
trén 2 may tinh khiac nhau. Module Netperf s& giri cic géi tin dén module
Netserver, dua vao két qua phan hdi cia Netserver s& tinh duoc téc do truyén

théng trong mang ndi gilta hai may tinh.

Céu tric cong cu danh gia ning luc truyén théng duoc mé ta trong hinh vé sau.
Cac module Netperf, NetServer va iServer di dugc cai dit san trén moi node tinh

toan
Qué trinh danh gia nang hre truyén théng duge thuc hién qua nhimg budce nhur sau:

e Ngudi quan tri thong qua thanh phan giao dién xac dinh cac théng sé
nhu: kiéu géi tin, kich thudc géi tin, tén may ngué)n, tén may dich, ...

e BKNetperf giri cic thong sé trén dén iServer trén may ngudn va méy
dich,

e iServer trén may dich khéi ddng chuong trinh NetServer

e iServer trén may ngudn goi chuong trinh Netperf, thic hién truyén tin
theo cac théng sb da x4c dinh

e iServer trén may nguén tra két qua vé cho BKNetperf

m
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Giao Dién

A

Y

BKNetperf
¥ Y
iServer iServer
F 3
h 4 h A
Netperf |, NetServer

Hinh 5-7 Thanh phin dinh gii ning lyc truyén théng hé théng

L |
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