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Tai lieu kj thuat - DAc ta heé théng BKluster

L&i Noi Bau

Tai liéu nay duge thue hién sau mét thoi gian 1am viée vé Tinh toan hiéu ning cao
cia nhom nghién ciru High Performance Computing tai Trung tam Tinh Toan
Hiéu Nang Cao truong Pai Hoc Bach Khoa Ha Néi.

Trong tai 1iéu nay, ching t&1 xin trinh bay, dic ta cac chirc ning cua BKluster —
mdt hé thong tinh toin song song ghép cum dira trén kién tric hé Beowulf va mé
hinh 14p trinh truyén théng diép cing v6i bd phin mém BKlusware - mét tip cac
phin mém hd tro t6i da nhiéu ngudi dung sit dung hé théng BKluster & nhiéu mirc

d% khac nhau. N§i dung cia tai liéu duge chia thanh 5 chuong:

Chuong 1: Giéi thiéu vé muc dich va cic huéng tiép cin ctia nhém nghién ciru khi
xay dung hé théng.

Chuong 2: trinh bay vé cac chirc ning chinh ctia hé théng dudi géc nhin cua ngudi
su dung.

Cac chuong 3, 4, 5 trinh bay chi tiét vé chirc ning ca 3 hé thng cou tao thanh
BKluster: Hé thong phat trién tich hop, Hé théng Thuc thi tinh toan, Hé théng
gidm sat va quan tri. Cac chire nang dugc biéu dién chu yéu dudi dang céac bidu dd

Use case ciia ngén ngt mo hinh héa UML.

m
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CHUONG 1

GIOI THIEU HE THONG

Nhu ciu vé cac hé thong tinh toan 1én da tgo ra nhirng huéng nghién clru rat manh
trén nhiéu linh vue kién tric may tinh, phan cémg va phin mém. Trong thip nién
cudi cling ctia thé ky trude, hudng tiép can ghép cac hé thdng nho thanh mot hé
théng 16n hon duoc xem 1a kha thi, dic biét phu hop véi didu kién kinh té, cong

nghé cua cac nudce dang phat trién.

V&1 mong mudn dap ung cac nhu céau tinh todn cua cic phong thi nghiém céc vién
nghién ciru trong va ngoai truomg Bach Khoa, chung to1 xay dung mot /lié théng
tinh todn song song ghép cum dira trén kién triic Beowulf va mé hinh lgp trinl

truyén théng diép - hé thong BKluster

Trén thuc té, véi mot tdp cac may tinh duoc ndi mang va céi dat mot moi trudng
truyén théng gitta cic tuyén trinh nhu LAMP/MPIL, ta di c6 thé trién khai cic
chuong trinh tinh toén song song dua trén mé hinh truyén théng diép. Tuy nhién,
dé hé thong dé thue sur tré thanh mot dich vu tinh toan, mot hé théng tinh toan cho
phép nhiéu ngudi ding cimg khai thac mét lic cling nhur phuc vu cho nhiéu ngudi
16p nguoi diing. Va thyc té cho thdy, dé khai thac duge céc hé théng phan cum &
mirc thd so (chi duge trang bi moi trudng truyén thong gitta cac tién trinh), nguoi
dung phai c6 nhimg kién thire vé hé théng, hé didu hanh & muc d6 nhit dinh. No6i
cach khac, nhimg ngudi ¢ nhu ciu tinh toan thuc su lai gan nhu khong ¢ kha

ning st dung hé thong. Hon nita, hau hét viéc trién khai cua hé thong khéng thuc

e "~~~ ]
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sur khai thac hét hiéu nang cua hé thong, gay lang phi.

Xudt phat tir quan sat do, ching t6i mudn xay dung hé thong tinh toan phan cum
thanh mot dich vu tinh toan, thim chi 1a mot hé théng tinh toan thuc sy ho tro tbi
da nhiéu 16p ngudi ding khai thac hé théng mot cach hidu qua. Xét tir phuong
dién mot hé thdng tinh toan, trudc hét BKluster cho phép ngudi dung thuc hién
mot tdc vu tinh toan. Hon thé, BKluster con phai la mét hé da nhiém, da phién lam
viée, nghia 1a cho phép nhiéu ngudi cung khai thac hé théng cung mot luc mot
cach doc lap. Ngoai ra, chung t61 cling dé xuft ra cac cdng cu hd trg viée phat trién
mdt chuong trinh tinh toan duge thuc thi trén BKluster. Ching té1 ky vong cac
cong cu nay khong chi hiru ich v&1 nhitng ngudi chua thue su quen véi viée phat
trién chuong trinh song song ma né tré thanh mét ¢dng cu chuan trong viée xay
ding cac chuong trinh tinh toan theo chuin MPI. Khéng chi ding & viéc hd tro
ngudi dung, chung té1 cling dua ra nhitng cdng cu giup nhitng nguoil quan trg he
thong ¢é kha ning nim bt toan b thong tin hé thdng ciing nhur thiét 1ap cac tham
s gitip hé thong hoat dong mdt cach hiéu qua nhit. Tdp hop cdc phin mém giip

BKluster tré thanh mét hé thong tinh todn goi la BKlusware.

Pung trén phuong dién ngudi dung, BKluster hd trg str dung nhidu mirc, nguoi
dung thuin tuy, ngudi phat trién chuyén nghiép va ngudi quan tri hé thong. Nguoi
dung thuin tuy khai thic hé thong dya trén cac phan mém tinh toan cé sin hoic
dua ta yéu cu tinh toan dua trén mdt ngdn ngit dic ta cia hé thong dé ra. Déi vai
nhém nguéi dung nay, khai niém song song la trong suét. Hé thdng ciing cho phép
ngudi dung phat trién cac phdn mém tu viét cic chwong trinh tinh toan nhim tbi
wu hoa dua trén dic trung cla tirmg bai toan cu thé. Cac chuong trinh dugc phat
trién theo md hinh lap trinh truyén thong diép. Tuy nhién, & mic do nay nguii
ding ciing ¢ thé bo qua maot sd van dé phirc tap trong viéc tinh todn song song
nhu viéc phan téri, sip dat cc chuong trinh song song trén cac nit Vt{nh toan. Noi
cach khac, su phic tap trong 16 chirc va cdc thanh phfm hé théng da duoc che iﬁp

giup ngudt dung nhin BKluster nhu mét may tinh nhiéu bd vi xir ly. Lop nguoi
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dung cudi cung - nguoi quan tri mang budc phai nhin hé thong mot cach chan
thue - mdt tdp cac may tinh dugce “lién két” dya trén mdi truomg truyén thong. Cac
cong cu quan tri va theo duge xay dung khong phdi dé che day su phirc tap cia hé
théng. N¢ chi gitip nguoi dung gidm bat khéi lugng cong viée phai 1am clia ngudi
quan trt ciing nhu hién thi mdt cach truc quan vé hé théng, giup ngudl quan tri ¢d

nhitng quyét dinh dung dan.
Trong cac phan tiép sau, chung téi s& mé ta vé hé thong theo trinh tu sau:

Chuong 2 trinh bay cic chic ning cia hé théng. Céc chirc ning duoc md ta
tir phurong dién ngudi ding. Noi dung chi yéu cta chuong dé cép téi méi truomg
phat trién, moi truong tinh toan va bd cong cu quan tri va giam sat hé théng. Thuc
chét day chinh la cac thanh phan co ban thude ting trén clng (ting client) ctia 3
hé théng con trong BKluster: hé thong phat trién chuong trinh, hé théng thuc thi
va hé¢ théng quan tri, gidm sat hé théng. Cac dic ta vé 3 hé thdng nay s& dugc dé

cap to1 trong cac chuong tiép sau.

Chuong 3, 4 va 5 & cép tdi cac ludng trao ddi thong tin giira cc thanh phan

trong timg hé thdng.
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CHUONG 2

CAC CHU’C NANG CHINH CUA HE THONG

Chirc nang clia hé théng duge nhin nhin qua ting trén cung cla timg hé thong con.
Hinh v& sau mé ta so qua kién tmic phan tAng cua ca hé thong BKluster va ciing
chinh 14 kién tric phén tdng chung cho ca ba hé théng con: hé théng phat trién tich

hop, hé thong thuc thi tinh todn, hé théng gidm sat va quan tri.

CLIENT Giao di¢n dich vu

Dich vu nguwdi ding
SERVER

Dich vy hé thong

M1 trwong travén thong

NODE

H¢ diéu hanh trén cic nat

Hinh 2-1 Kién tric phin tﬁng hé théng BKluster
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Néu hinh v& trén, phin chia hé théng BKluster theo chiéu ngang thi hinh vé
sau mo ta viéc phan chia BKluster theo chiéu doc. N6 mé ta, kién trac céc phan hé

trong BKluster.

Hé théng phat trién Hé théng thuwe thi Hé thdng giam sat
tichhop tinh toan va quan tri
Méi truong phit Mai trwong tink | Cac eong cu quan
trién todn tri & gidm sat
Cac dich vu phat Dich vy quan Iy Dich vu quan tri
trién _ trién trinh va giam sat
Té chire hwu trit Thuyec thi trén cic | | | | Dich vu thong tin
trén cae nit _ nut trén timg nut

Hinh 2-2 Kién tric phan hé hé thing BKluster
Ngudi dung khai thac hé théng thong qua 3 giao dién:
s MBoi trudng phat trién tich hop
¢ MSAi trudng tinh toan
e B0 cong cu quan 1y va giam sat

He théng hé tro hai dang két ndi giita cac dich vu hé théng va dich vu nguoi dung:
két ndi cuc bd va két ndi tir xa. Dudi hinh thirc két ndi cuc bd, tang dich vu nguvi
dung déng vai trd 14 shell cia hé théng. Dudi hinh thirc két ndi tir xa theo md hinh
client- server, téng dich vu ngudi dung thuc chét 1a cac client cia nhiéu dich vu

tich hop.

2.1. Méi treo'ng phat trien tich hop
Méi trudng phét trién bao gdm mot tip cac cong cu hd try ngudi sir dung trong tat

ca cde pha trong quéa trinh viét ma cho mdt chuong trinh bao gom: soan thao va

L
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quan 1y ma nguén, bién dich tip ma ngudn thanh chuong trinh thuc thi va tim 16i

chuong trinh.

Mbi trudmg phat trién cing gitp ngudi ding cé hai hudng tiep cén dé xay dung

chuong trinh tinh toan:

e Xay dyung chuong trinh tinh todn dya theo md hinh lap truyén thong diép .
e Xay dung chuong trinh thong qua dic ta cac thao tac tinh toan duva trén cdc

phép todn dai sé bang ngdn ngt PCS.

Theo hudng tiép cdn thit nhit ngudi dung phai ¢é kién thite nhét djnh vé idp trinh
song song dic biét 14 md hinh lap trinh truyén thong diép. Vi nhitng ngiroi lap
trinh chuyén nghiép nhur viy, cac cong cu clia hé théng trg giup ho trong viéc soan
thao ma lénh sang sua, quan ly cac file ma ngudn trong mot du an va bién dich
chuong trinh bang mét 1énh duy nhit. Hudng tiép can thir 2 danh cho nhitng ngudi
khéng c6 nhiéu kién thirc vé 1ap trinh song song néi riéng va tin hoe noi chung. Ho
s& md ta bai toan cua minh thdng qua cac ma trdn va cac phép todn trén do. Thu tu
clia cdc phép toan cing duge md ta théng qua mot sd 1énh lap va diéu kién don
gian. Viéc bién dich hé thong gan lién v&i viée “song song hoa bai toan”.

Hién tai, module g& rdi chwong trinh mdi chi hd trg nhitng ngiroi lap trinh chuyén
nghiép. Néi cach khac, module ndy méi chi 4p duyng cho cic chuong trinh duge

xay dung theo hudng tiép can diu tién. V6i module nay, ngudi ding cé thé:

 Xac dinh trang thai hién tai ctia mdi tién trinh
o Xem ndi dung cic théng diép da trao ddi

o Diéu khién ludng chuong trinh

Viéc xac dinh trang thai hién tai cia ting tién trinh cuc bd duoc thuc hién béng
cach xem gia trj ctia cac bién trong céc chuong trinh dé tai thot diém mong mubn.
Théi diém duoc xac dinh sé duge dat cac break point théng qua giao dién cua cua
s6 soan thio ma ngudn. Nguoi dung éfmg co thé xem xét ndi dung thong di¢p
théng qua cic bién ving dém duve tao ra triede va sau moi khi gui va nhan thong

L -~ ]
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diép trén cac tién trinh. Cudi cing, ngudi ding ¢6 theo déi ludng chuong trinh
bang cach sir dung cac brzak point hop ly va co ché chay, dimg chuong trinh tai

cac break point da dinh.

Trong mdi truomg tich hop, chiing t6i cling dé xudt mdi truong kiém tht cho phép
kiém thir cac chuong trinh trong qua trinh xay dung. O mirc do don gian nhat, méi
trwdmg nay cho phép thue thi trén hé théng va cho phép thu thap két qua tra lai cho
ngudi dimg. V& mat chire ning, mdi truomg kiém thir chuong trinh gin gidng maéi
trudmg thuc thi tinh todn. Tuy nhién, viéc thu thap két qua duoc thuc hién & mic
thap va thé hon. Nghia la két qua chay trén tirng nut dgc giri vé ma khdng cé su

tong hop.

2.2. Maéi trwwong thuee thi tinh toan
MBbi truomg thuc thi gdm cdc cdng cu va ing dung gillp ngudi dung khai thac kha

ning tinh toan cia hé théng. Nguoi ding khai thac hé théng dudi hai hinh thirc:

e D¢ trinh yéu cau tinh todn bang cdng cu dé trinh cong viée

¢ Sir dung cac ung dung da cai dit san

Véi mdt sé Gng dung ¢6 sin, ngudi ding ¢6 thé tan dung kha nang tinh toan aé
gidi quyét mot sb bai toan véi kich thude 1on trong mot sé linh vuc nhu téi wu phi
tuyén, phan tich dir liéu va md hinh hoéa. Day 14 nhitng (ng dung dugc xay dung
chuyén biét cho hé théng va phuc vu cho céc muc dich tinh toan chung trong mot
pham vi rong. Cac linh vuc duge chon mang tinh phé bién nhung khong dam bao
phit hop cho tit ca cic bai toan cua ngudi dung. Diéu nay doi hdi phai ¢ nhiing
budc tién xir Iy ddu vao ciing nhir xir ly két qua cho phu hop vdi cac ring budc ma

img dung yéu céu.

Ngoai viéc st dung cac img dung cu thé, ngudi dung co thé dé dat mét yvéu ciu
tinh toan ctia riéng minh théng qua cong cu dé trinh cdng viéce. Mot yéu cau tinh
toan dugc méd ta boi 2 phan chinh:

e Tdp cac chuong twrinh thuc thi

e e ]
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« File dic ta cic tham sé cau hinh tinh toan

Tép cac chuong trinh md td qua trinh tinh toan, trong do, mbi tién trinh cu thé
dugce tao ra la mot thé hién clla mét chuong trinh trong tip nay. Céac chuong trinh
duoc bién dich & dang nhj phan c6 kha ning thuc thi trén hé thdng. Trong truong
hgp, ngudt dung c6 chuong trinh ma ngudn, ho co thé sir dung méi trudong phat
trién dé tao ra cac chuong trinh thyc thi. Hudng tiép cin dugce khuyén céo vi né

dam bao chuong trinh cé thé chay tét trén hé thong.

File dac ta tham s cau hinh tinh toan chira cac thong tin dé thuec thi chuong trinh
trong do quan trong la s6 thé hién cu thé cia mdi chuong trinh va céc thé hién nay
duoc thue thi trén bao nhiu nit tinh toan. B cac tham sd duoc dé xuét dua trén
cac tham sd yéu cdu cho mot céng viée cua PBS (mét sé tham sd cua PBS da

duogc cu thé héa theo ciu hinh cia hé thfmg).

Céhc yéu cau tinh todn dugc dé xuit théng qua mdt giao dién, trong d6 tip cac
chuong trinh thue thi ¢6 thé duoc lua chon trén thu muc lam viéc hién hanh cia
nguoi dung trén BKluster hodc dugce upload tir hé théng cuc bd. Cac tham sb s&
dugce dién vao béi ngudi ding hodc do hé théng tu xac dinh néu ngudi dung chon

cau hinh mic dinh

2.3. B céng cu quan tri va giam sat hé théng

B& cong cu quéan tri gidm sat hé thdng gilip ngudi quan tri ndm bét toan bo cac
théng tin bén trong hé théng. Pay 1a cong cu gianh cho ngudi quéan tri, né dua lai
mét cai nhin vé hé thdng khac han hai moi trrdong tinh toan va phat trién chwong
trinh. Hai mdi truomg trén ¢d gang che lap su phirc tap phia dudi cia hé thong,
tinh phin tan va cac yéu td cdu thanh hé thdng phan cum la trong subt v&i nguoi
ding. Nguoi dung nhin nhan hé thong nhu mét “may tinh” théng thuong. Nguroc
lai, dé c6 thé khai fhéc hiéu qua bd cong cu hiéu rd cac thong tin dLr()"c cung cz"ip,
ngudi quan tri phai ¢o nhitng hiéu biét vé hé théng phin cum. BO cong cu duoc dé

xuat dé don gian hoa cac thao tac cua nguoi quan tri va hién thi thong tin mot cach
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Tai liéu ky thuat - Dac ta hé thong BKluster

truc quan.
Cac thong tin vé hé théng duge chia lam hai 16p

o (Céc thong tin tinh

* (ac thdéng tin ddng

Céc théng tin tinh chi yéu mé ta cdu hinh hé théng bao gdm sb lugng nit, ciu
hinh tirng mit, cAc tham sb hé thong va ngudi dung hé théng. Cac théng tin nay cd
tinh on dinh cao. Cung véi kha ning thu thap cic thong tin mang tinh quan 1y,
théng tin vé hiéu ning hé thong ciing duge cung cip thong qua mét bd danh gid

hiéu néng cua h¢ thong.

Cac thong tin ddng phuc vu viéc gidm sat hé théng, cac thong tin nay bién thién
lién tuc trong khoang thoi gian nho. CAc théng tin nay bao gom, sb cong viéc dang
duoe thue thi, sb tién trinh trén mdi nut va tai nguyén hi¢n tai duoge su dung. Tai
nguyén & day dé cip chi yéu toi phan trim sit dung CPU, bd nh¢ trong va thong

luvgng mang.

Ngoai viéc cung cip mot cach tirong déi ddy di va toan dién cac thong tin lién
quan t&i hé théng, b cdng cu ciing cho phép ngudi quan tri thao téc trén cc thong
tin nay, dic biét 1a cac théng tin quan ly. Céac thao tic chu yéu la thém, bét, im

kiém mot nut tinh toan, xac lap cac tham s hé théng.

L
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CHUONG 3

HE THONG PHAT TRIEN TiCH HOP

Hé thdng con phuc vu phat trién chuong trinh chay trén hé théng dam nhan ba
nhiém vu 16n: quan 1y va hd tro soan thio mi ngudn, bién dich chuong trinh va hd
tro tim 161. O tAng ngudi dung, tat cic cac dich vu trén dwoc cung cdp théng qua

mot giao dién duy nhat 13 mot moi trudmg phat trién tich hop.

Trén thuc té, méi trudng phat trién tich hop ¢ ting client duge cau thanh tir hai
thanh phé‘m cO cac chire ning tach bigt va cd thé hoat ddng hoan toan ddc lap. Do
vay, néu xem xét hé théng theo khia canh c¢éc thanh phﬁfm cAu thanh, hé nay co thé
phan chia thanh hai thanh phan chinh twong img véi hai module chinh va cac moi
truong déng vai tro 1a phuong tién tuong tdc cua ngudl dung vol hé théng. Hai
module chinh cla hai thanh phan gém: module quan ly va bién dich chuong trinh

chuong trinh va module tim 15i.

3.1. Module phat trién chwong trinh

Phat trién céc chirong trinh tinh toan 1a mot trong nhirng yéu ciu khong thé thiéu
gitp hé théng c6 tinh md. Bang viéc tr phat trién cac chuong trinh tinh toan phuc
vu cdc muc dich riéng cua minh, ngudt dung sé khat thac hé théng mot cach héu
qua hon, dong thoi viée 46 ciing lam tang thém tinh nang cho hé théng.

Module phat trién chuong trinh hd tr¢ day du cic giai doan dé xay dung mot
chuong trinh tinh toan von cac chie nang chinh duge mé ta trong hinh vE sau:
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-1 Tao project ©

Mo project san co

>

/ -
/% \ Lam viéc véi project

Cép nhét project

Bién dich project

Hinh 3-1 Use case Phat Trién Chuwong Trinh
Luu vy rfmg, trong 5 chuc ndng trén thi chi duy nhét chirc ning “Lam viéc voi
project” 1a khong ¢6 su tuong tac vor cluster server, chirc ﬁéng nay tuong tac voi
céc file trén hé théng file cuc bd. Nguge lai, 4 chirc ndng con lai déu trong tac vén
cluster server, viéc xir 1y thong tin duoc thuc hién chi véu trén server, client chi
déng vai tro tra nhu mot ftp client. Tuy nhién, viéc tuong tac voi server hay khong

va thong tin dugce xu ly ¢ dau l1a hoan toan trong sudt véi ngudi dung.

3.1.1. Chtrc nang tao mét project méi va chon mét project da co
san

Hai chirc ning nay c6 nhiéu diém kha twong dong. Dung tir phia nguoi dung, ket
thie viée kich hoat chirc ning nay, ho kv vong c6 mdt project duge mo trén man
hinh lam viéc. Noi cach khac, project duge nap vao khong gian lam viéc va sin

sang cho cac thao tac ti€p sau:
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) T T
) __include ./ )
4 o

—
~

W '
/ Tao prdject S~ extend Pac ta proect
| ~L
I include N

/ \E/ \\\\

. s
% Chon duong dan ,7 Nap project vao
Vd ~ N N A
A L khong gian lam viéc

! /éxtend

: mclude P

| /

|

© include
Mo project san co Lua chon file ddc ta

Hinh 3-2 Use case Tao Mt Project méi va Chon Project ¢6 sin
3.1.2. Chirc nang lam viéc v&i dw an
Pay la nhém chirc ning lon gitip ngudi ding that su tao ra cc thinh phan cu thé
cho chuong trinh. Khi lam viéc v6i mdt du an ngudi diung s€ cé hai thao tac chu

yeu:

e Bb sung thém cac thanh phé’m vao du an, cic thanh phﬁn nay co thé 1a mot
file ma ngudn, file header hay thu vién

e Soan thao ma nguén chuong trinh.

L |
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e,

(/
R B

Soan thao ma ngudén

\J

9

A
Bé sung thanh phan

-
C__D

:

O/

B sung thu vién B sung ma ngudn
© Tao file mi
Chon file ma ngudn mai

ngudn ¢ sini
Hinh 3-3 Use case Lam Viée Véi Dy An

3.1.3. Chirc nang bién dich chwong trinh

Pung tir géc nhin ngudi dung, thao tac nay cuc ky don gian. Ngudi ding chi can
dua 1énh bién dich voi project dang lam viéc. Khi do, thong qua mdéi truong lam
viéc, yéu cdu do s& duoc gin lai cho server va server thuc hién viée bién dich ddi
véi file project tuong tmg. Chirc nang nay ¢é duy nhit mdt rang bude la chuong
trinh da dugc cap nhat 1én server. Trong truomg hgp nguge lai. nguot dung s€ dugc

yéu cdu cdp nhat cac sua ddi trong project

L. |
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ST
ﬂ \\\\___,//‘
// Cép nhat project
% Extend
NN 1
\ v

Bién dich chuong trinh
Hinh 3-4 Use case Bién Dich Chwong Trinh

3.2. Module hb tr¢’ g& réi chwong trinh - BKPD

Module tim 16i cho phép ngudi ding phat hién cac 16i logic mot cach hiéu qua,
Pung tir phuong dién ngudi diing, module 1a mdt chuong trinh hd tro tim 15i cla
chwong trinh viét theo chudn MPIL. Hon thé, chuong trinh cho phép ngudi dung
thue hién céac thao tac tir xa. Noi cach khéc, ngudi dung lam viéc trén may don ma
van ¢6 thé kiém thir trén chirong trinh trén mot hé théng phin cum — hé thdng song

song thuc su.

Xét vé mit chirc nang, hé théng cho phép ngudi dung thue hién cac thao tac
e Xem gié tri cac bién trén timng tién trinh don
e Diéu khién luﬁng chuong trinh cua mdt hoiac nhiéu tién trinh

Kich ban hoat dong cua BKPD bao gém 4 pha chinh : pha két ndi, pha thiét [4p,

pha phuc vu va pha két thic.

L ]
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Y

Pha két ndi

A4
Pha thiét 1ap

Pha phuc vu

\ Pha két thuc

k 4
Két thic

Hinh 3-3 Kjch ban hoat déng cia BKPD

3.2.1. Pha két nbi

IDE

CLIENT ®u ﬁ® |

________________ (i)_[_-_________-d](:D____________Bﬁeq@e

SERVER

Hinh 3-6 Kjch bin hoat djng cta BKPD - Pha két néi
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1 Ngudi dung su dung IDE goi cac ham cua Chient communicator két ndi dén
Server,

2 Client communicator két ndi dén server.
Server xac nhan ngudi dung, sau d6 sinh ra tién trinh Skel phuc vu ngudi
dung.

4 Skel gtri thong tin két ndi thanh céng vé cho Client communicator. Théng
tin xdc nhan chinh a sé nat tinh toan c6 tai trung tam.
Client communicator théng bdo vé cho ngudi dung théng qua IDE.

6 Luc nay hé thong sdn sang phuc vu ngudi ding.

Cac ngoai lé co thé xdy ra :
¢ Client communicator khdng két ndi duge dén server (van dé dudmg truyén
mang)

e Server x4ac nhan ngudi s dung khong cé quyén.

3.2.2. Pha thiétlap
Trang thdi :

Client va Skel da két ndi, sdn sang chd nbén yéu cdu clia ngudi ding : tén

chuong trinh cén chay, s nut chay.

Cdc bwoc :

1 Ngudi sit dung thong bao chuong trinh mubn g& 131 va sé mit chay cho
client communicator thong qua IDE.

2 Client communjcator truyén thong tin dén Skel.

3 Skel khoi tao Master, sau d6 goi ham API clia Master yéu cdu khoi tao mo1
trudng g 161,

4 Master tri€u goi cac Slave trén cac nut tinh toan.

5 Cac Slave goi gdb, khi sinh cac tién trinh MPI song song.

6 Slave thiétlap két ndi dén Master va giri thong tin théng bao khai tao thanh
cong vé cho Master,

7 Master nhan thong bdo tir slave. sau do tra vé két qua cho Skel.

L
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8 Skel truyén két qua vé cho Client communicator.
9 Client communicator tra vé cho IDE dé hién thi thong bao khdi tao méi

trudong thanh cong.

Cdc ngodi I¢ ¢6 thé xiy ra :
e Ngudiding yéu cau chay chuong trinh khéng ton tai.

e (ac Slave khai tao khong thanh cong (c6 vai Slave khong chay).

IDE

W @
____________________ @Intemet

SERVER
Master
L g
e @/T\@ _____________ LAN _

Slave — > Slave
NUT TINH @ -
TOAN @ﬂ l L@

gdb gdb
MPI1 MP1
Process Process

Hinh 3-7 Kijch ban hoat ddng ciia BKPD - Pha thiét lip

L ]
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3.2.3. Pha phuc vu

IDE
CLIENT ®U ﬁ@
Stub
____________________ @Intemet
Skel -
SIllC
SERVER '
Master
- @_ @ ______ @. @ _____________ LAN _
Slave Slave
NUT TINH '
TOAN @u JL@
gdb gdb
MPI MPI
Process Process

Hinh 3-8 Kich bdn hoat djng ciia BKPD - Pha phue vu
Trang thdi ban diu:
Moi truong debug da duge khai tao thanh cong. Hé cho ngudi sir dung nhép

vao cac 1énh debug.

Cdc bupc :
1 IDE goi ham thuc hién [€nh cua ngudi dung do Client communicator cung

cap.

2 Chient communicator truyén lénh ¢ho Skel.

U
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3 Skel goi ham thuc hién [¢nh do Master cung cép.

Master xir Iy [énh, sau d6 truyén xudng cho slave thong qua két ndi dugce
thiét lap trong pha thiét lap.

Slave diéu khién gdb thire hién 1énh.

Slave giri két qua vé cho master.

Master tong hop két qua tra vé cho Skel.

Skel truyén két qua vé cho Client communicator.

e = T

Client communicator tra vé két qua cho IDE.

Cdc ngoai 1€ co thé xdy ra
e (iu lénh sai cu phap.

s (o mot Slave bi block.

3.2.4. Pha két thuc

Trang thdi ban dau :

H¢ dang hoat ddng binh thuong.

Cdc bwoc :
1 IDE goi ham két thiic ciia Client communicator.
Client communicator giri théng bao két thuc cho Skel.
Skel goi ham két thiic cua Master.
Master giri thong bao két thitc cho cac Slave.

Cac Slave diéu khién cac gdb két thuc phién lam viée.

2
3
4
5
6 Slave g thong bao vé cho Master va tu két thuc.
7  Master tr két thic.

8 Skel giri thong bao vé cho Client communicator roi tu két thuc.
9

Client communicator tur két thc.

10 IDE két thac phién phuc vu.

m
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IDE

CLIENT <£&l . TT

_____________ Internet
o @ ________ i @ .

9l

SERVER Mast O
aster
7
remeeneeeae O 4O ONO SR Lo

Slave Siave
NUT TINH -
SO j©

gdb gdb

MPI MPI1

Process Process

Hinh 3-9 Kich bin hoat djng cia BKPD - Pha két thiic

L
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CHUONG 4

HE THONG THUC THI TiNH TOAN

Cac ung dung s& duge mo ta mot cach doc 14p. Trong phin nay, dimg tir quan
diém xay dung céc b cong cu gitip nguoi diing khai thac hé thong, ching tdi

trinh bay & day cong cu dé trinh cong viéc.

Theo quan diém nhin nhin cia ngudi dung, mét cong viéc 1a mot file kich ban
duge chuyén téi hé thong tinh toan theo 1énh ma hé théng cung cip. Pay la mot
file dué dang mot dang ngdén nglr don gian. Cac cdng viéc dugc duy tri trén
Server cho téi khi né dwoc thuc thi hoge bi yéu cau chdm dirt. Sau khi nhan file
script tir phia ngudi st dung, néu nhu yéu céu tao cong Viéé(J ob) tdi cac doi tugng
hang doi (Queue) tuong g theo yéu ciu clia ngudi st dung 1a thanh cong thi hé

théng s€ tao ra mQt cong vicc(Job) tuong tmg.

Heé théng quan ly cong viée cia BKluster duoc phat trién dua trén PBS. Do do, bd
cong cy dé trinh cong viéc déng vai trd hd tro cho ngudi trong viée giao tiép véi
hé théng quan 1y cong viéc ma cu thé hon 1a voi PBS. Trén thuc té bing cac 1énh
lam viéc truc ti€p cua PBS, ngudi ding cling c6 thé dé trinh mot cong vie. Tuy
nhién, né doi héi phai thuc hién nhiéu thao tac ciing nhu phai xac lap nhiéu tham
sb hé théng. Bo ¢cong cu duoc dé xudt nham gian lugc t61 da sd glao tac thu céng

va thiét lap sdn tham sb theo dic thi he thong.

Ding v€ mit chice ndng. bd cdng cu co day du cac chirc ning téi thiéu nhu cac

b
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[énh cua PBS bao gom: gqsub, qalter, ghold, gdel, grls, gstat ...

Lénh dau tién ching ta cin quan tam chinh 12 lénh gsub, day 1a lénh cho phép
nguon dung dé trinh mét cong viée vt hé théng. Cong viéc duge dé trinh phai
duoc viét dudi dang mot file kich ban tir trude. Tuy nhién mdt kho khan déi véi
ngudil st dung 1€nh nay chinh la viée ¢d qua nhiéu tham sé cho 1énh va cic tham
s6 nay dai khi 12 rat xa la ngay ca v6i nhitng nguoi sir dung chuyén nghiép chir

dimg not gi” dén nhitng ngudt dung khong chuyén nghiép.

Lénh tiép theo ma ching ta quan tim la 1énh qalter, day 1a 1énh cho phép ngudi
dung su dung dé diéu chinh cac tham sb v& cong viéc ma minh da dé trinh trudc
day bang lénh qsub. Pay la mét 1énh ciing rat quan trong, 1énh nay cho phép ngudi
ding c6 mdt kha nang mém déo hon trong qua trinh thuc thi cdc cong viéc cla

minh.

Ciing nhu cac thao tac khac chiing ta déi khi ciing mudn xéa bé di nhitng cong
viéc ma minh d3 dé trinh trudc day (c6 thé vi mot ly do nao d6) thi lénh qdel s&
dap img nhu cdu nay. Lénh nay cho phép ngudi dung xda béd mot cong viéc da

duoc dé trinh tir trrde nhung van chue duge thure hién.

Lénh tiép theo ma ching ta quan tdm chinh 13 1énh qhold, ddy 13 l1énh cho phép
ngudi ding dua mot cong viée ndo d6 vao trang thai nim chd vo thoi han cho dén
khi cong viéc nay duoc giai phéng bang 1énh qrsl. Lénh nay cho phép ching ta ¢6
thé bd chi chay cdc job ctia minh mét cach linh hoat tity thude vao cac didu kién
ngoai canh tac déng nhu ¢6 khi mét cong viée ¢o thé duoc thue hién ngay nhung
két qua ching ta lai chua can ngay thi ching ta cé thé sip xép cho cong viée do
dimg lai dé cho mot cong vide khac co két qua quan trong hon( tai thisi diém nay)

dugc thuc hién trudec.

Ngugc vdi 1énh ghold la 1énh grsi, énh nay dung dé gidi phdong cac cong viée khoi

trang thai ghold va dua cong viée trd lai trang thai san sang thuc hién.

Ngoai ra do1 khi ngudt dung mudn xem théng tin vé cac cong viéc cia minh ma

e
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L

van nam trong hang doi chd thuc hién, khi dé thi lénh gstat s& dap ing nhu cau
nay. Lénh nay cho phép ching ta ¢é kha ndng xem dugce cac théng tin cua cac
cong viéc dang ndm trong hang doi cia hé thong..

Nhu vdy, ngoai chitc nang chinh 1a dé trinh cong viée, bd cong cu ciing cho phép

nguol dung quan ly cac cong viée da d¢ trinh.

O

,Submit Job

/ Alter Job

(
Hold Job

O Release Job

Hienthithongtin

Hinh 4-1 Use case thyc thi tinh toan

4.1. Chlrc nang Submit Job

Nguoi str dung st dung chire niang nay dé dé trinh mot cong vigc vai hé théng..Sau
khi nguoi kich hoat chire ning nay hé thong sé& yéu cau nguoi dung dua dudng dan
dén file kich ban va hé thong cling yéu cdu nguoi dang nhap vio tén cia file ma

nguon da dugc dich roi. Ngoai hai thong tin bit bude trén thi hé thdng cho phép

High Performance Computing Center - HUT 27
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ngudi dung tu nhdp cac tham so hén quan dén céng viéc cua minh hodc lua chon
cac tham sO miic dinh sau do hé thong s& tur sinh ra file kich ban va € trinh cong

viéc vd1 hé thong.

O

NhapDuongDanFile

<<include>>
-~ <<include>> O

e G S

. Tl CapNhatDuLieu
User SubmitJob Tl s
{from Use Case.Yiew) \\ <<include>> el :

TaoRaFileKichBan

Submitvoihethong

Hinh 4-2 Use case chirc ndng Submit Job

4.2. Chure nang Alter Job

Ngudi dung dung chie ning nay dé diéu chinh céc thudc tinh vé mét cong viée
thudc quyén s& hiru ctia minh. Sau khi ngudi dung lua chon chic nang nay hé
thong sé cho hién thi cac théng tin vé thudc tinh cila céng viée ma ngudi st dung
da lya chon dé ngudi dung c6 thé dé dang hon trong khi diéu chinh tham sb méi
cho céng viéc nay. Sau d6 hé théng s& yéu ciu nhip vao cac gia tri moi cua cac

thudc tinh cua cong viéc ma chiing ta mudn thay doi

L "~
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D

HienThiCacThuocTinhJob
<<inc!ude>’¥

/_j )—\ O -<<include>>

User Alter Job -

(from Use Case View) ©

NhapThongTinChiTiet

Hinh 4-3 Use case chire ning Alter Job

4.3. Chirc nang Hold Job

Ngudi str dung dimg chire ning nay dé dua mét job vao trang thai cho doi cho dén
khi trang thai nay duoc giai phong thi job méi sin sang dé dura vio trang théi chay.
Hé théng sé kiém tra xem job tuong tmg cé & trong trang thai running va c6 thudc
quyén sé hiru cia ngudi ding d6 hay khéng, néu thoa man hai diéu kién trén thi
job twong tng s& dugc dua vao trang thai chiyr doi.va hé thong s& cép nhat lai vao

co s¢ dit ligu trang that mad1 cua cdng viéce.

-

<<include?»>‘ CapNhatDuLieu

X—

T _<<include>>
User Hold Job

{from Use Cage View)

Chonmotcongviec

Hinh 4-4 Use case chioc nang Hold Job

|
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L

4.4. Chire nang Release Job

Chuc nang nay duge sir dung dé giai phong cac cong & trang thai hold sang trang
thai san sang dé duge thue thi. Neudi st dung chon mdt cong dang & trong trang
thai hold va nhdn vao chitc ning Release job hé théng s& giai phong cong twong

ung khéi trang thai hién thoi dong thoi cip nhat lai co so dit lidu.

-

<<include>>~ CapNhatDuLieu

-

<<include>>

User Release job ™.

(from Use Case View)

Chonmotcongviec

Hinh 4-5 Use case chire niing Release Job

4.5. Chtrc nang Del Job |

Chire nang nay dung dé xéa mdt cong viée ra khoi hang dgi. Hé thong sé& kiém tra
trang thai cia cong viéc néu khdng ¢ 18i gi thi sé& tién hanh xda bod cong viée do.
Sau khi thuc hién hé thong théng bao lai cho ngudi dung la da xoéa céng viée
twong tmg khéi danh sach cong viéc trong hé thdng ddng thai cap nhat lai trong co
s¢ dit liéu. Trong trudmg hop, Job duoc lua chon khéng thude quyén sé himu cua
ngudi dung nay, khi d6 hé thong sé thong bao lai va yéu ciu ngudi dung nhép lai

thong tin vé job hodc hay bd yvéu cau cua nguot dung.
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O

<<inc1ud§,>,>' CapNhatDulieu

-

User Del job

(from Use Case View)

Chonmotcongviec

Hinh 4-6 Use case chic ning Del Job

4.6. Chirc nang Show Info Detail

Chuc ning nay cho phép ngudi ding xem chi tiét cac thong tin vé céng viéc ma
minh da lya chon, chirc nang nay s& gitip cho ngudi dung quén 1y tot hon cic cong
viéc clia minh, ¢6 kha ning nam dwgc trang thai va cdc tai nguyén ma cong vige
yéu cau. Chuc ndng nay dugc kich hoat khi nguot sir dung chon mét cong viée
trong danh sach cac céng viéc clia minh va lya chon chirc nang hién thi thong tin
vé cong viéc. Hé thong s& 1dy cdc thong tin lién qua dén cong viéc ma nguodl su

dung yéu ciu va hién thi thdng tin cho ngudi st dung.

O

<<include>>_, Laythongtinvejob

User Hlenthlthongtln “““““““““ --.O

(from Use Case View) Chonmotcongviec

Hinh 4-7 Use case chie niing Show Infor Detail
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CHUONG 5

HE THONG GIAM SAT VA QUAN TRI HE THONG

Hé théng quan tri va giam sat hé théng hé tro ngudi quan tri trong viée nim bt
day &t va xir ly céc théng tin bén trong hé thong. Hé thdng nay bao gom 5 module
lom:

e Module quan 1y goi phan mém

e Module quan [y cdu hinh hé théng

¢ Module quan ly ngut dung

e Module giam sat hé théng

e Module dénh gia hiéu nang hé théng
Do viéc quan tri lién quan triuc tiép téi céc thanh phdn bén trong, ngudi quan tri
khéng nhitng phéi ¢é kién thirc co ban vé tinh toan phan cum ma ciing ¢an hiéu o
cac thanh phan trong. B6 cong cu gitp ngudi dung lay théng tin dé dang hon va
hién thi thong tin mét cach truc quan gidp ngudi quan tri cé duoc méi lién hé giira

cac thong tin thu thip dugc.,

5.1. Module Quan ly g6i phan mém
Module Quan Iy goi phfln mém cho phép cai dat. nang cap. xoa va dong thoi cung
cip thong tin théng ké cac géi phan mém da duoc cai dat trong toan b hé théng.
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Module duoc trién khai theo md hinh Client/Server, qua trinh truyén thong dugc
thie hién thong qua socket, cf)ng 4242,

,-/ﬁ‘ N
{ )
A A~

AN AU
A T~ ~.Jnclude
~

Cai dat -
. SN
AN 77
Nang cap _" Xac dinh goi phan mem
include/
Xoa

Hinh 5-1 Use case Quan 1y goi phin mém
5.2. Quan ly ngwéi dung
M3di nguéni dung khai thac cac dich vu tinh toan phai ding ky mét tai khoan. Ngudi
quan tri hé thdng s&é dam nhén viéc chap nhan dang ky, phan quyén va quén ly tai
khoan cita cic ngudi dung khac. Méi tai khoan nguoi dung s& ¢6 mdt thu muc trén

server dé luu cac file chay, script, log file va két qua viée chay chuong trinh.

Hé thong co mot sb 16p ngudi ding duge liét ké trong bang sau:

Neudi quan tri e Toan quyén vdi hé théng va cic nguoi
dung khac

e Ciu hinh, thém bot, xéa, sira tit ca cac doi
twong thudc hé théng phan cum bao gom:
hang dgi ¢dng viée, server tinh toan, nut

tinh toén, cdc cong viéc.

Thanh vidn e Can dang ky truéc khi tro thanh thanh

vién clia hé thong

| * C6quyén xem cdu hinh h¢ théng
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e D¢ trinh, thuc thi cong viée

trén server quan try

Khéch e Chi cd quyén xem cau hinh hé théng,

|

] ’ ¢ Toan quyén vdi thu muc duge cung cap
[

" khong c6 quyeén nao khac.

i

Céc chirc nang chinh ciia module quan 1y ngudi dung bao gom :

o Thém ngudi ding vao hé théng: thém ngudi dung vao hé thng bao gém
vigc thao tac vai thu muc cua ngudi dung, cdp nhat co so dit Ligu. ..

o Liy thong tin vé mot ngudi ding.

e Cép nhat thong tin cta ngudi ding: ching han nhur thém quyén cho ngudi
dung d6. Trong BKCluster ngurdsi ding duge chia 1am ba cp: ngudi quan
tri 1a nguoi c6 toan quyén ddi voi hé théng, thanh vién cla hé théng 1a
ngudi c6 the thyuc hién cac céng viée song song, ngudi ding théng thwong
1a ngudri chi cé mdt sd quyén hitu han phu xem théng tin vé hé théng.

*» Xoangudi dung

—-eee o <<include>> e

Get User Information Classify Users

<<gxtend>> -
<<extend>> .

P o Add User

. c<extend>>
Administrator Users Management <ex

RS . - - -
<<extend>> -

Delete User

Change User Information

Hinh 5-2 Use case quin 1y ngudi dung

m
High Performance Computing Center - HUT 34



Tai ligu k§ thuat — Bac ta hé thdng BKluster

5.3. Quan ly cau hinh hé théng

Chtre nang cu hinh cung cap phuong tién cho ngudi quan tri thao tic voi cac nut
tinh toan, server tinh toan, va cac hang dgi cong viéc, cling nhu thiét 14p cac thude
tinh khic nhu cip quyén quyén, cho phép/cdm céc nit khic tham gia vao hé

thong. ..
Céu hinh cta hé théng BKluster dugc xem xét trén céc khia canh

e S6 mit va cau hinh cac nut
o Cac tham s6 hé théng, chi yéu la cac tham sé cia PBS Server lién quan tdi
viéc cén bang tai, 1ap lich va ché do lam viéc
Module quan ly cdu hinh bao dugc ca 2 [&p thdng tin nay, né cung cép cac chic
ning cho phép nguoi quan ly thao tac trén cac thong tin nay mdt cach hiéu qua.

cac chirc nang d6 dugc chia vao 3 nhom 16n

e Nhoém chirc ning quan Iy nit
o Nhom chirc ndng quéan ly server

e Nhém chic ning quéan ly cac ché d6 lam viéc ma cu thé 1a quan 1y hang doi

5.3.1. Quan ly cac nut tinh toan

Nut tinh toan trong mot hé cluster dong vai tro cua mét ph?m tor xu ly. Théng
thuong né 1a mdt may tinh v mdt hé théng XU i néng, mét b nhd dbc 1ap, mot
hodc nhiéu bd vi xir Ii va mdt dia chi mang xéc dinh. Ngudi ta thuong ding thuat
nglt Excution Host 3 am chi dén cac nit tinh toan thay cho thuat ngit chung trong

tinh to&n song song 12 process element.

Trong mot hé cluster, dic biét trong mdt hé cluster sir dung PBS v chirc nang
quan 1y cong viée, cac thude tinh cin quan tdm cua mot nut tinh toan bao gﬁ")m:
Node state, Node_type, Name, Name, Propertice, Jobs, Ncpus, Physmem,

Loadave.

e i
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]

Céc chirc nang chinh do thanh phan Quan ly mit tinh toan cung cip bao gom:

e Xem trang thai cua céé nut tinh toan(pbs_mom), cac trang thai co thé la tat,
khong tham gia tinh todn, hodc dang phuc vu tinh toan... .

e Thém mot nat tinh toan vao hé théng

o Bt mét mit ra khoi hé thong tinh toan

e Thay d&i cdu hinh clia nit tinh toan tham gia vao hé thong

T <<ineluge>> . T
_Add Node T -
<<extend>> .= Get Nodes Information Classify Node
} . - <<gxtend>>
<__<extend>> .
Administrator Nodes Management . Delete Node
<<gxlend>> _
Change Node Attributes

Hinh 5-3 Use case quin Iy cic nit tinh toin ciia hé thdng
5.3.2. Quan ly cluster server
o LAy thong tin vé trang thai cta server: ching ta cé thé lay dugc théng tin
vé bash server nhu c6 bao nhiéu hang doi, cho phép cdm ngirdi dung, nut
tinh toan tham gia vao hé thong hay khéng. ..
o Tit PBS server: trong mét sb trudng hop can thiét cin phai tat PBS server
cho muc dich bao tri hay an ninh ctia hé théng. ..

e Khai dong lai server tinh toan.

m
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Get PBS Sener Information
<<extend>> .

<<extend=> e

Administrator P8S Sener Management  giaq/Stop PBS Sener

<<extend>> -

Configure PBS Serer Attributes

Hinh 5-4 Use case quan Iy cluster server

5.3.3. Quan ly ché dd lam viéc
Hang doi 1a mot dbi dang dbi tuong duoc quan li béi Server. Mot hang doi c6 thé
bao gém nhiéu cong viéc(Job), tip cac thude tinh va mot tap hop céc d6i tuong dir
liéu bén trong. Cac cbng viéc duge dinh vi trong cac hang doi va trd thanh cac
phan tr ctia hang doi. Cac méay khach cé thé 1iy vé cac théng tin cua hang doi va
cac cong viée bén trong hang dyi thdng qua cac yéu ciu téi Server.
Cé hai dang hang doi co ban:hang doi dinh tuyén va hang dei thue thi. Va cac
thudc tinh bén trong clia hang doi quyét dinh kiéu loai cia mdi hang doi.
Khi mét cong viée nim bén trong hang dogi dinh tuyén, nd ¢d xu huong dugc
chuyén t&i mot vi tri khéc va khai niém vi trf & day c6 thé bao gdm cic hang doi
khac cung nim trén Server hodc cic hang dg1 cua cac Server khac.
Mot Cong viée dugc coi la da dudge ldy ra khoi hang doi dinh tuyén khi:

e (o6ng viée da thue su duge dinh vi thanh cdng té1 mot hang dot khac.

e (Cong viéc da by xoa khot hang doi.

=]
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e (Cdng viéc di bi ngudi sir dung chuyén téi mot hang dgi khac.

e (dng viéc di bi bo qua bdi Server
Khi mét cong viéc nam trong hang doi thuc thi, né dang ndm trong tinh trang
chudn bi duoc thuc hién. Mot cong viée s& van la phé’m tir cuia hang doi thyc thi ké
¢4 khi no d3 duoc lua chon dé dua vao thuc hién. Va mot cong viée duge coi 1a da

duge 1Ay ra khoi hang doi thuc hién khi:

e Cong viéc da duoc thuc hién va da két thuc.
o (Cdug viéc da duge chuyén téi mét hang doi khac.

e (Cong viéc da bi nguoi su dung bo qua khong thire hién.

C6 ché va chién luge hoat ddng ctia mét hang doi phu thude vao gia tri clia mét
tdp cac thude tinh, vi du nhu Acl_Group Enable, Acl groups, Acl_host enable...
Céc thudc tinh nay cé thé duoe xac ldp bai ngudi quan tri théng qua cdng cu quin

tri. Céc chitc ning chinh cua thanh phan nay bao gom:

Liy théng tin vé cac hang doi cong viée.

e Tao hang dot: tao cac hang dgi trén server vdi céc thudce tinh do nguoi quan
tri cung cap khi tao hang doi

e Thay déi cac thudce tinh cho cac hang doi: ¢o thé thérﬁ cac thugc tinh, chinh
sura tal nguyen... cho hang do1.

o Thay dbi trang thai ctia hang doi (chay, dung...)

e Xoa hang doi.

5.4. Module giam sat hoat dong

Module giam sat hé thong cho phép ngudi quan tri nam bit chu yéu cdc thdng tin
dong, co tan sudt thay doi cao. Thong thuong cac thdng tin chi ¢ gia tri tai mot
thoi diém nhat dinh. Ngoai viée, cung cip cac thong tin tire thai cua hé théng t6i
ngudi ding, module citng duge tich hop mot s cong cu mang tinh thong ké cho

phép téng hop cac thong tin vé hién trang hoat déng hé théng.

s S A —
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Péi véi mot hé thong tinh toan. cic théng tin dang lwu y 1a cac thong tin cd lién
quan trirc tiép t6i kha nang tinh todn hién tai ctia hé théng. Trong trudng hop cua
mot hé théng tinh toan phan cum ma cu thé 1a BKluster. chiing toi luu tam téi 2

thong tin sau:

e Thong tin vé st dung tai nguyén tinh toan trén timg nut tinh toén tai moi
thoi diém
o Thong tin vé kha nang trao doi thong tin gitra cac nut tinh todn tai moi thoi
diém
Ding tir quan diém d6, module giam sat hé théng s& ¢6 chirc nang sau:

o (Giam sat viée st dung tai nguyén trén cac nut tinh toan
o Giam sat thong lvgng mang két ndi cac nut tinh toan

o Théng ké hoat dong hé thong

5.4.1. Chirc nang giam sat tai nguyén hé théng

Thong tin lién quan t61 viée s dung tai nguyén hé théng mang tinh ddng trong
thoi gian hé thong hoat déng vi du. dung luong bd nhé dang sit dung, phan trim
sir dung CPU. Théng tin nay can duoc phén biét véi thong tin vé tai nguyén hé
théng. Théng tin tai nguyén hé théng vi du nhu tde dd xir Iy ciia CPU, dung luong

bd nhé lai duge xem la cac thong tin tinh.

Hé thong giam sat tai nguyén quan tim chi yéu t¢i cac théng tin dong. Chic ning
nay cho phep cdp nhit cac thdng tin nay mét cach lién tuc va hién thi mét cach
truc quan bing cac do thi. Théng qua cic dd thi, ngudi quén tri ¢6 thém nhiéu

théng tin khac, dac biét 1a mdi lién hé theo thoi gian.

L 1}
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/fl—__hﬁ_—“-_
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Théng tin vé HDH

Hinh 5-5 Use case giam sat tai nguyén hé thong
5.4.2. Giam sat thong luong mang két ndi
Chirc ning nay cho phép ngudi quan tri theo ddi hoat ddng trao ddi thong tin gitta
cac nut tai moi thoi diém va hién thi théng tin nay theo thi gian. Kha nang trao
dbi théng tin gitra hai nut duoc xac dinh dya trén sb goi tin & ting mang (packet)

vao ra trén 2 interface tuong (ing

5.4.3. Chirc nang ghi nhat ky hoat dong

Cac thong tin tdp trung vao ba loai : thir nhat, thong tin vé cac hoat déng cua
ngurdi ding(tong 56 cong viée, thoi gian thuc hién, thoi gian yéu cau...) ; thir hai.
thong tin ghi lai cdc hoat ddng cua server; thir ba, théng tin vé hoat d6ng cua cac

hang doi { do hiéu qua, s6 lugng cong viéc ....).

e Luu thong tin vé hoat dong cua ngun dung, xu ly vo1 muc dich thong ke
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o [uuthdng tin v¢ hoat d0ng cua server

e Luu thong tin vé hoat ddng ctia cac hang doi.

5.5. Module Banh gia hiéu nang hé théng

Panh gia hiéu nang hé thong 1a mot cong cu hiru ich gitip ngudi quan trj cluster cé
dugce nhiing diéu chinh cdn thiét nhiam dat hiéu nang td1 . POi véi mot hé théng
tinh toan noi chung, hi¢u ning hé théng duge lugmg hoa theo don vj $0 phép tinh
trén dau phay déng. Ngoai tidu chi chung, dé thiy 5 dic tinh cta hé thdng phan
cum, ngudi ta cd thé d6i sanh két qua chung véi cac hiéu nang cua timg thanh

phan tinh toan va théng luong trao d6i thong tin gita cac thanh phan.

Module danh gia hiéu nang cta hé thong BKluster cho phép ngudl quan ir1 thue
hién 2 phép do bao gdm:

e Xac dinh ning luc tinh todn clia mot sé nat bit ky (=1) tinh theo don vi
GFLOP duya trén mdt tap cac bai toan chuén:
e X4c dinh nang luc truyén thong ciia méi trxdmg truyén thong gitra cac nit
Module danh gia hiéu nang hé théng dugc xay dung dira trén viée tich hop céc goi
phin mém danh gia hiéu ning ma ngudn mé théng dung, hoat ddng voi giao dién

than thién, dé sir dung.

e Q T év
/

Danh gia hieu Xac dinh so nut tinh toan
nang tinh toan
p AN e — T
SN - — . ~
“—L"“‘“_-L—L_‘__vN}[ \L lnclude . - Y
( R
\\-\,_¥___W,,// i &M’___//
Danh gta hieu Xac dinh nut nguon va
nang truyen thong nut dich

Hinh 5-6 Use case Panh gii hiéu nang hé théng
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