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F T Bl AR B 7 8 Bl GridViewweb ST o

P E e TR I ssh FH RS il BB A % 7 ok 4 7T LA putty, secureCRT, Xshell
S PR P ER A, IX B xshell {5 A B3 1% 1% 7 2

T AT IF xshell, BNLHTHIERE:

YV V V VY V¥V

File Edit View Tools Window Help

Reconnect | [F3 ~

Xshell 4 (Build 0131}
Copyright (c) 2002-2014 NetSarang Computer, Inc.

Iype “help' to learn how teo use Xshell prompt.
Xshell:\> |
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Category:
[=- Connection Connection
| BA Loain P t'nt: |Genera|
- Login Fromp p . -
- Login Scripts Name: | FE 1B Tlogin3fiEi | g
[=-55H Protocol: |SSH v | [1‘,%‘
i Security
- Tunneling Host: |202.118.54.68] |
..... SF"P
Part Number: =]
TELMET - = =]
- RLOGIN Keeo Al
. SERIAL e0 Alive
- Proxy Send keep alive messages while this session is connected
(- Terminal Interval: 60 % sec
- Keyboard
- T Modes [ 5end string when network is idle
- Advanced Intaral: < -
Appearance nterval: 0 Z| sec ing:
- Margins []5end TCP keep alive packets when network is idle
[=- Advanced
Reconnect
[]Reconnect automatically if connection is terminated unexpectedly
Interval: 0 zl sEC Limit: 0 ZI min
| oK | | Cancel
vy 1 —
R M REIE, R B TR
3
Category:
[=J- Connection Connection = 55H > Tunneling
& A X tion TCP/IP Forwarding
- Login Prompts
.- Login Scripts Add/Edit/Remaove TCP/IP forwarding rules. These rules are applied
automatically when connection is established.
Type Listening ... Destination Description

- Advanced
[=- Appearance %11 Forwarding
: Margins
- Advanced —
L Trace "~ ® ¥manager

-Logging X DISPLAY: localhost:0.0
- ZMODEM

|:| Forward X11 connections to:

| Ok | | Cancel
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S Xshell 4 = =
File Edit WView Tools Window Help

New B - Recomnect | B2 - | Q, | &- - §-4a- & §F >

-

%) © 1Local shell C

New Session (2) Properties ?
Category:

[=- Connection

- Authentication
Login Prompts

. Login Sesiats

[=)- 55H

Connection > SSH > Tunneling
TCP/IP Forwarding

Add/Edit/Remove TCP/IP forwarding rules. These rules are applied

Type (Direction): |Byramic (50CKS4/)

Source Host:

Listening Port:

[ ] Accept local connections anly

Destination Host:

Destination Port: Remave

Description:

oK | | Cancel

Wil J5/Aik X11 forwarding

Category:
[=)- Connection Connection = 55H = Tunneling
EIA ) tion TCP/IP Forwarding
- Login Prompts
- Login Sripts Add/Edit/Remove TCPIP forwarding rules. These rules are applied
automatically when connection is established.
=854
- Security Type Listening ... Destination Description
Tunneling .
L SFTP Dynamic 1080
TELMET
- RLOGIN
- SERIAL
- Proxy
= Terminal
- T Modes
- Advanced
[=- Appearance ¥11 Forwarding
i i.Margins : A
i | Forward %11 connections to:!
(=) Advanced - '
-Trace ~ ®) Khznager
i Logging ()% DI Y; localhost:0.0
| OK. | | Cancel
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) New v@‘.}é %@xpmpeﬂies‘@“ -
|.|5.JI Sessions S
Mame & Host Port Protocal User Mame ~
% I 1T {Roparal 10.10.10.100 23 55H
% | P IR Fimamt1 10,10,10.39 22 55H root
2 L P12 Rfinode 1 10.10.10.1 2 55H root
B || 3R Ffostor3 10.10.10.104 2 SEH root
B L 3T 202.97.152.195 22 55H root
B2 L PRI L 10.10,10.39 22 55H root
B PRI b 202,97.152,196 2222 55H root
B2 ||| T S 202,97.152.1%6 3383  SSH root
B RS, 10.0.50.82 2 S5H root
PP E T T loginafgE ] 202.118.64.68 2 »
[] show this dialog box at startup \w Connect | | Close

f'ff! ! Unknown Host key

The host key of 202, 118.64.65 (port: 22) is not registered in the local host key
database. The host key should be saved to authenticate this host at next time.

Host key thumbprint (MD5 checksum):
gsh-dsa 1024 d4: 29:63:38:bb:a5; 26:e6:63: 70id4e:4e:43: 33:0c:d0

Do you want to accepw

| Accept Once | | Accept and Save | | Cancel
LDV RE R R TP
Remote Host:  202.118.64.68 :22 ;ﬁ
Server Type: S5H2, OpenSSH_5.2

Enter a user name tao login:

Remember User Mame

Ok | | Cancel |
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Remote Host:
Login Mame:
Server Type:

202.118.64.68 :22

sugon_test

SSH2, OpenSSH_5.3

Select a proper user authentication method among the methods
below and provide necessary information to login.

(®) Pazzword

Passwaord:

() Public Key
Iser kew:

Passphrase;

Keyboard Interactive

Ilse kevboard inpuk For user authentication.

[ | Remember Password
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E2E Firefox APhEEEERE R RE(E)...

RSB —

{ERMEREETSEICEA 69.4 MB BEZSE STENER(C)
FTANEEFEEO)

EEmAAL) 250 MB BEE=E

B Web WEHIRFEIE

BN RS SEICERA 119 KB EEz=E SZEPERR(N)
v | PSSR HIECEAEANERO BIFHX)...
LA RS Ea e AR AR LR PR

http://newtab.firefoxchina.cn 0FH

http://offlintab.firefoxchina.cn 119 KB

BB TN E AR, AR 1P Al 5
|

ESnIEREERIIE
O AERREW
O EsReMtREIRIEREW
O ERESFAEEEL
@ FHESERE : (M)
HTTP f£38 : (%) ®0: @ 05
[ afrEERERARE)
SSLRIE - #0: (0 0
FTP 38 : BO: R 0
N T —

(0) SOCKS w4 (@ SOCKS 5 [ ] imf2 DNS
FERARE: N
localhost, 127.0.0.1

0 : .mozilla.org, .netnz, 192.168.1.0/24
O EF{ERES (PAC)

= N3]

[ nE=EEEE | FETSEEID

e EE(H)
mE, EESER. B R EN YA BN GridView 1 IP i 53 T8 T .
FH P AT DLASE R VA A0 06 P 42 A5G R & il GridView Web Ft1HT, 5 ssh 0 20K FH 26 7 i 4%

AH R S B SR T A
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[sugon prefn sugon_pre]$ pwd
fpublic/home)/ n_pre

P @& P i ssh SR BT S, S ENEREESRIKHF: /public’home/H " 4
EZHAE T RECEANEMR =N %#: software, sourcecode, Fl app. F A P ¥ H I
25 5] software SCAFIE, WFIEACHG A% SCF S sourcecode H SR, HH P B SE 125 A LE app
AT . Hor software H3k TN & profile.d XU, HAEL &£ RGN A AT E M.

1.2 &R
PPt E AR SRSt T S A AT SCPEf . L 47 WA ST B R o Doy

LR RGUHAT R . — Pl FTP IS5 CEIRATFIED, —F2 R H GridView Web 5t
[H 24T SSH #pili# 4T . Winscp

1.2.1 EF GridView Web REHIT{HELH
F P L P 44 A58 8 5 3] GridView 9 web B JE, AT LGN R #4E, #EH P S

EETTF
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FEAZSE T A CABEAT EAR SR R8O RSB SerE e, BRSO s, s B ps:

= adminl  / e EE =1 [a I o E“

o Xita MR N =5 S PR FREAR
=] g adminl
=i/ R
i=iosats TR MR ST
TE
1.2.2 FTP BRS3{&51E

F el LB FTP AR S 3EAT SO AR S . B3, F58H B B LA A EHL Y. 32 FTP IS
& 24 /NI SRS 1

7t windows ZR 4 F,, #EFH A %K fip 3 A4F Filezilla, T # M H 7 Wik A
http://sourceforge.net/projects/filezilla/
%% Filezilla BT 5, FTOTHAFI T, ATLHZIR T EBEATRCE, SepUn R pul i, Bl

TRRERE W] LUERG fip whido FESCPFSREd, ATRLgsE “ufi g BEER” (RAF fip bk, I A ANEY .
NUCEFI A TR b fUEBAR 7 Tk AR FTP bk B AT LB 6
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i -|FIER v Bk & AP N

Maﬂ@: 10.2.29.1 BIFE(U): | sugon_test FEW): | eevere wOE: 21 EEEE) | -
s [\ B
[y E: (TfEEEIsugon) ~
[y F: (TfEsugon)
=44 G: (RHEL-6.6 Server.)
ey H: GRIES)
ca M: (EE) v
waE A AR SFEH A | s TSN WEER BiEEN BUR id
B EStct
caD: (TfEsugon... FigES N
cwE: (TfEEHIsug... iR REEREIIARESE
caF: (THEsugon) TS
€4 G: (RHEL-6.6 S.. CD Wahsg
ca H: GRINE) FiESR
caM: (HE) FimES v < >
7ER ES=-8 | 3
RS SR/ AN BE RN R B t
]aum&lmlmaﬂmJ
A5l = e

P AR AT DO R A5 F HAh FTP B4R U0 cuteftp, flashfxp S5HEAT 6 5%, i 2 N akal bAL S0
HeEB e, @ tar (R SCIFATIT AR T 8EE B AL, INPRSCIF ARSI L, > SO i

EE, B windows #AE RGN linux #:4E RGN TN AT IR B D7 SR, AR SO
PHAE linux R, 7 EM dos2unix fArdSesbB—T, SRS A4REAER], A NIF R T2 lR s
o

1.3 =3{Fdk
TER AL U RE R GE BTk, P PR 7 T kit 6. — R GridView Web FF1

R, —MREd AT, A pbs AT L5238

R P PR FEATRT G BE JE 6 T RBERBTRERF, FrattEES L8N GridView web F
HRAZHA1TH PBS 1232, B, FREMA.

FARSRSAR NI 00T o o

1.3.1 F GridView web REIR3(EIV
H P @id GridView web FEIHFEAAEN, RGiH48 7T H portal A VUFH, general/serial/mpi/FE it

B W B RS
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P

Cluster_adminl

& basic
oo e
;;;eral --;;u'al -"1;1lpi ].I;n:l:réﬁ
@ MATH

F @ B

MATLAB MAPLE MAGMA MATHE...
© cae
p— = = 2 ~=
Horp:
> general MBI, BERTHRASIATIEL, AT ASEAE AT 1R L.
> Serial JyHBATVENALT AR, FTEAARAZ B AT SRR openmp HIVEMY, AR ATAENLAL RE—

0 NIZ1T, openmp X BETE— N AT i _FIEAT .
> Mpi AHATEMAT AR . 0T DA HATIE ML, ARk A] PAZE 2 AN 55 EIFATHAT .
> BERBRTR [RIRE AT DL AS HAT MR A B AT AR

4.3.1.1 EfttRRIEIR3Z
F P B SRR, BN R i

EREER Cluster_magmt34
el EsR STDIN

(e score
TieEEE /home/sugon01

Exh  @FTAR

[ | Kl =

S TET slesp 100

“WERGEE 0 48 10 B 240
TEE T E|
=8 1

SiEaEE 1

SN TREPUR

el Bl (b AIRAHF WWW.SUgon.com
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A Arid Su”'gﬂu“gﬁ

TEZ S, PR N ABA S IR H .

HERERAR AR FEAZ I, P AT POE B BN FIEERE(B T, RIS OER RGN RER), H
SENAFR, sfFHEE . AT UARYE B S1E R, EFARPEBNS], ST RS TE
MBS L 3.2 i ES 4. TAEBAERUCAH PR H, WP DARYE 7 Bk . 1Rk
R T7 R A7 T SR EA T P Fh . AN Bk B A i —Fb

R soofe -
EREY Cluigter_mgmtdd

& STOIN ms | snode
[ L% ] . sonee E/

Iela fhomefsugond ] Q
| mEmw  seEmm Hrffff

“@eEEE  weep 100

"ERmTE o0 e B by
TaEs T F:
wem 1
BTELEES 1
BEScPUR

UG FE I RIA TS AP, P AT Bk D S RIAAST M, R TR

=23/
@ _1bin
# _Iboot
B Llcgroup
® . icliparastor
®_Jdev
@ _Jetc
® _Jhome
® b
@ libsa
# . Jlost+found
® _Imedia

@ _imisc
@ _mnt
@ _Jnet
ML lopt

B L proc
# L public

# _Iroot
@ _sbin
® _selinux

F PR B AR DU AT & AT I 1], SR AT AR B s AT 179 ey s 1K .
1~ B PR

el Bl (b AIRAHF WWW.sugon.com
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|2 Al
LY Suadﬂﬂgﬁ
EEEE  Custer_mgmtld 3 WEEE  Cluster_momtdd B B
el E STOIN &R STOIN
BH score q BN score E}
Iela fhome/sugonbl -; Trema hame/sugend 1 aQ
MERR  BEERR - B eeEAT E]
“meFET  Sleep 100 5 ~&¢EEE | Seep 100

Slmat.T
OO0 s111

Danz

Ja113
ﬁqand
ODas

[m]mFIT
OO a1x7
ODas
OO
O0az20
ODaz
OO a2z
O0a123
OO0 aa24
O a125
OQ0aze
OO az?
OO a12s
O0aze
OO a130

(mIEFEET

TR A R PR FESE ER)E T AT AR S8 b S SCOR AR DR 40 H SO Ak AR, ]
LA S B E
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B3/
_Ibin
# L boot

@ L lcgroup

# _cliparastor
@ dev

E [ Jetec

@ _1home
@b

@ Llibed

@ lost+found
# | Imedia

@ [Imisc

® _imnt

® L inet

LJopt

# L Iproc

# L Ipublic

@ [root

@ [_sbin

® | selinux

= e

4.3.1.2 Serial portal {&tR{EIIRZE
Serial portal B HRAS FE AR, FAKSE A7 SR SEREBIRR 7 M

e serial
@croview ClusPortal SERIAL & OpenMP

@ Available Resource
@ Job Schedule Parameters

“Nnodes 1 *Queue EI
*Cores/Node 1 *Name serial_1012_133555
=wall Time: 1:0:0 WinScp File Manager H Web File Manager

@ Run Parameters

Program: /binfhostname Browse...
Arguments
WorkingDIR  /public/home/sugon Browse...

Qutput File: serial_1012_133555.txt

@ Remote Visualization Parameters
@ Advanced Parameters

CPU Time: #=% 3% T ClusQuota %%ﬁfﬁ@ﬂgﬁﬁ'ﬁ’%?ﬁ, 4%&%1@5%?)%@5*%5?@65}@, ++
= ¥{5 A CPU*Hours”, #lde, ZAZ-TEH AT B A 120 CPU*Hours, AR Z TR 12
AN CPUATEH 10 . AARTHEHLERZE, FEBOCPU FATHK > R FRZAT I E] 7 ok 48
K AHLITELE . PR S H Charge Rate” —# & T /1#&E ClusQuota A% PayitirbE, 4]
do, MRAAE 8 TAE AT b AR B —

Nnodes: AXHHMESFEZMEANS AT A, A portal P RAER 1

Cores/Node: ARITHAEZHANT EERIEAS ) CPU Mo

Wall Time: ARITHESFAAKETEZKFNE, HERLEGOBEERYE, WallTime KAWL SH
¥ AMAHAEEZT;, FEIMELE, —2 WallTime WE 2| T mA2ZFHRBTER, ARESHH
FRATOE, HRiEASEAE WallTime WK, sboh, W EHET ClusQuota FEHFTRECHIT
% RR, ARES PG TR A AT E B AT T B a9 et Bt

Queue: AR HAESFHAE A 69 TAEAT.

Name: ARt HAL 569 4 4R,

el Bl (b AIRAHF WWW.sugon.com
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WinScp File Manager: J&#) WinSCP A2/ 4%/ T &t HAE 5098 N i

Web File Manager: &#hXfF%®

Program: &3 Ak HAE 509 T ATAZ 5 e 4

Arguments: J=R & AAZFEATEE B8R4 A 2 L AHK, FHAERKA

Working DIR: A kitHix4-6) 1458 %.

Output File: #HdAZFavinindhfinEmgZmbiz e, ¥ ELafgH L.

PBS Options: R EEF3iiAe PBS MELaImB Ak, TALLRE. XRX5HGITELME

%, @

AV#PBS” XKHEF, HAAoF PBS My ALHI s, ZAMBIAL T RE.

Pre Commands: +=RiZT mpirun @4 ZATE BMATRIZEE, TARLXEMXPSLRK, &
ATAE R MG s bash BAATE, ZERAFIALEXE.

Post Commands: +»R & mpirun ®AEBITERZE FH MG LERAME, TALLEREMAX 4L
#, @AITHEKXLIREE bash AN, ZARARKALELE

4.3.1.3 MPI portal 18tR{EAIR3Z
Mpi portal BN ARSI T, BAR$EAE 77 R R AR 77 201

e mpi )
S croview ClusPortal MPI v s, wics]

© available Resource
© Job Schedule Parameters

“Nnodes 1 “Queue
“Cores/Node “Name mpi_1012_134120

“wall Time: 1:0:0 ‘WinScp File Manager Web File Manager

@ Run Parame ters

MPI Type openmpi

® SSH RSH
@ InfiniBand TCP

aters:  « Share Memory  « CPU Binding

MPIEnvfile  /public/software//profile.d/mpi_openmpi-1.6.5-intel.sh Browse...

MPI Program:  /public/softwar pi/openmpi/1.6.5/intel, pi Browse...

Z B S TE W Serial Portal BARA/EMLIRAS, 412408 MPI portal B A ), 1 BIA0T

MPI Type: 4 MPI #4735, 4= Open MPI 3 Intel MPI.

Remote Shell: %91 &H 4744, MPI #4EALHITIRER, T A&7 R K, EBOR A BKIA
8 ssH A K.

Communication: T ,%#%4E#4 X, InfiniBand #= TCP WAt 7 K. SR A IAE InfiniBand
77 Koo

Other Paramasters: % W1 &FF-4T4E%, 7 .5 A R4 3R AATAF M %, 42 R 4 £ “Share Memory”
B, RTR—TEAM MPTI #ERAEFANAD AETHELH; R HZECPU Binding”
#R, AR MPI #AZHE R CPU BUHRE, Bab#tAREA . T XAmANRITEF T ARG
MPI A2/ 89i8471% & o

MPI Envfile: XH33uTERE XA, AP TRIEEH, EHFRE .

MPI Program: i£# AR HFALSTRITAZRF. &K Portal ERERHELKRE MPI JRA CPI
STHEATMR, R P AT R B R P EE MPT 427,

Arguments: 4=R MPI B AAZFBAITH F ERE A XG5 K, FHAERBA

MPI Options: 4R & ZF#HiFA MPI FATHMIHBALK, TAMRE, X8I LR
A mpirun @A ARG —H5. ZRAKILTRE,

Pre Commands: 4»RiZAT mpirun @4 ZATH BMATAEIEE, TAERLGREMXGES L, &
AT H XL NG bash MAIL ., ZEAKANLERXE,

Post Commands: 4%/ mpirun ¢4 EBITHRZIEE MG REEE, TALRZEMEGASS
#, AT X LIREE bash AN, ZERKALERE,

Arguments

EafE Bl (b ARAF WWWw.sugon.com
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4.3.1.4 General portal {EHR{EWIREE
General portal BARAEMVIEAE FTA0 T, BARIRAS J7 R IR 77 AL

G general
@croview ClusPortal GENERAL

@ Available Resource
@ Jlob Schedule Parameters

*Nnodes 1 *Queue
“Cores/Node “Name general_1012_135350
=Wall Time: 1:0:0 WinScp File Manager Web File Manager
@ Run Parame tars
Run Script: mpirun -np $NP -machinefile $PBS_NODEFILE ./myprogram
WorkingDIR:  /public/home/sugon Browse...
Output File: general_1012_135350.txt
@ Remote Visualization Parameters
@ Advance d Parame ters

ZH0UL B [F) SR AR /Serial portal 15 8/MPI portal AR .

1.3.2 AmS1THUR Ik
FPRT DB ssh 75 S P FL B 2 R BRI R AU B 4 L, PR AT T AR A AR
G

TWER, MR DRSS R R S, g sCrt, AR 1R, AR BRI 0. EH P A S
VRAEERE T Al BB AT AR

PR SR R RS A Fe il pbs FRML IR RGeS ARk, Pbs $2AZ1FL 2L gsub 4
KIAT, qsub Ay L AR AR BIPEAL E BE R 58, BARME (0T

gsub <PBS 4F Wiy K>
PBS {EMVIIAA T A& —A shell JIAS, JEBEATEL “#” FF3k, pbs BITSELL “#PBS” T3k,

PBS 1ENVIAIA B AT LLE 2 shell dr IR G2 A iz {7 SH0 I N £ PoR:

Z1T5 % i Bf
—a <Rl FFIRIZITHIES(E] [a] PBS &Gt BB THIFFIRRTIE .

Rl iz TR EIHE X A : [LCLcC]YYIMM]DD]hhmm[. SS]
-A <HPF&E> EAAEIRIMARERZFL, REFERSRIAFS

o AEMETHMNER ZEBIE T EE R AE, RENBR T, PBS A%
e AREBIRMIHMEE | IWARER AR EIRI T E R A gsub HSIRIELME R
T.

FOEEIRIL : RlE>. ofEll S

FOEEIRIAY : IRlED>. eSS

EafE Bl (b ARAF WWWw.sugon.com
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BECRAWNTHERRE: [KTEE>: KBRS

N <{E:lk 2>

R

-q <B#RBAFI>

EE(RAARZ R B ARBATY, H e BFRIATIRT LU BARBASY.
BT RaRERBFT R LY. MRBFMNTIZ— R
BAZ!, FB2 AR S5 T BEARAE BRER B FAIPA S . INRIZEHUIR
BIRE, B2 asub DABIEABIAIRZBIERE BIBA I,

-1 <HRIFERFIR

ZEHUEE(RALBIA B PBS R HFIRTIZR
FRIEZIRYIRER M TR
<FEiRE> ][ FRE =R

2511, .1
gl %28 ERIBE XS 19 = LRI 5 4 CPU FIRHIIER,
AT ATEBI AR AT
#PBS - | nodes=2:ppn=2+1:ppn=1

P& SHELL 4 &SRV &

B13ESHOME, $LANG, $LOGNAME, $PATH, $MAIL, $SHELL Fn
$T1Z,

$PBS_0_HOST

asub I HITI A B R

$PBS_0_QUEUE

asub 232 Bl IR FIBATI = R

$PBS_0_WORKDIR

gsub $23ZHIEI AULERT RE 1R

$PBS_JOBID

{El#% PBS R%iig EHIEA =

$PBS_JOBNAME

BRiEEmfElE, ATAEIEWIRAZHIRHER gsub - N <{E
W Z>3EE, HHTE PBS BIARHMA#PBS - N <fElk&>,

$PBS_NODEF ILE

PBS R EMEWBITHI N R & . ZEESEFITHLRINEE
R{Ef. 7E PBS BIA T F#PBS - | nodes=2:ppn=2 & EIEFIE
1THITI %A, FTLAfE FA$PBS_NODEF ILE 7ERA 5| PBS &%t
FEEMELESITHT RS, .

#PBS - | nodes=2:ppn=2

mpirun -np 4 -machinefile $PBS_NODEFILE <FZF%>

$PBS_QUEUE

PBS B ZEIMITRTAIBAFI

FESRRETH S AR gt ESREAR L IEH 73 n T J12.:
> HEREEATRER, DUER ARG ETE
> A= REATH OpenMP BUJET threads ML E AT, U — AN RNHZ

ML

> MR EARE T s S MPLIFATREFY

BB Sl Cbst) ARA A

www.sugon.com
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> E 24 OpenMP+MPI B & AT LT

4.3.2.1 BiBRIRITIEFEIL I A RE) -

PN

DA 15 BA

#PBS —-N test

EE{EW % : test

#PBS -1 nodes=1:ppn=1

EEMEWZER: 1 M=, 1 Md

#PBS —1 wal ltime=12:00:00

e E{ENEITETE) 12 X

#PBS —q blades

EEMEWIZITIAT blades

cd $HOME/test/

HNTIEER $HOME/test

./a.out > $HOME/result/a. result

MITHS, HEEREE@E . /aout >

$HOME/result/a. result .,

Ey AN EE R AT R IASR B, FP AT BOETE gsub A4, N EAZBIARI SO R AL, BT
AR AR E TARMLAARR, ARMLETRR B, AR RE AT ], ARMRIZAT TR BB, RAAAR
MARAT R H 3 F P EARME A T AT SO AT SR SE B B i st nl R S - H 2

ek

4.3.2.2 HEHAFHTEL

VN

DA 15 BA

#PBS -N test_OpenMP

IEE{EMZ : test OpenMP

#PBS —| nodes=1:ppn=10

EEMEWZER: 1 M=, 10 Mzl

#PBS —1 walltime=12:00:00

e E{EEITESE) 12 X

#PBS —q blades

EEMEWIZITIAG blades

export OMP_NUM_THREADS=10

% E OpenMP ZIZHEET 2

cd $HOME/test_OpenMP/

HEANTIEBR $HOME/test_OpenMP

./a.out > $HOME/result/a. result. OpenMP

MITHS, HELEREEEE
$HOME/result/a. result. OpenMP 3Z{&Hr,

./a.out >

R ESE OpenMP JFAT U5 AL, B EFEAMEH OpenMP IfiEiEid POSIX R SK)Z

P 5 1 2 AR

HPEER, XERMAFBRERNTRE, %08, FEFR OMP_NUM_THREADS —%(, Hi%
BUEA R ZE H A B SN EZ LS. RN, REFEERPTHIITER S SN TEER
& OpenMP H&Z.0¥, WER FHEHSERE .

4.3.2.3MPI #131EdL

[FN

DA 15 BA

#PBS -N test_MPI

FEMEWZ: test_MPI

#PBS —| nodes=2:ppn=20

EEMEWTFR: 2T, 40 Ml

BB Sl Cbst) ARA A
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#PBS —1 wal ltime=12:00:00

EEMENZITRE 12 K

#PBS —q blades

EELEWIEFTBASI blades

echo This jobs is $PBS_JOBID@$PBS_QUEUE

FTEMEAL &2 =Rl ERBBATIE 2

cd $PBS_O_WORKDIR

HENTIEEZ $PBS_O_WORKDIR

mpirun -np 40 -machinefile

$PBS_NODEF ILE . /vasp

BT Vasp AJHUITICH, $67E 40 N&FE, LAKER
)R

ZRAE MPT FFEAT I AL, 38R PR P B B O B AN L6 i BAB A BT

REOYEZOH

4.3.2.4 OpenMP+MPI iR&FFEL

R B 15 BR

#PBS -N test_OMP_MPI EEAEAZ: test_OMP_MPI

#PBS —| nodes=2:ppn=20 FEEMEWEIR: 2N E, 40 Ml
#PBS -1 wal ltime=12:00:00 fEeEMEAEITRIE 12 X

#PBS —q blades e EAEALZITRASY blades

echo This jobs is $PBS_JOBID@$PBS_QUEUE FTENEN B FFUE W FTERATME R

cd $PBS_O_WORKDIR

HENTIEEZ $PBS_O_WORKDIR

mpirun —np 40 -machinefile $PBS_NODEFILE —

-mca btl| self, openib, sm . /test OMP_MPI

1B1T test_OMP_MP| RIHITICHE, FE5E 40 PNEXIE,
UEFANT 2, #EE£EZAE, 1H
InfiniBand M4&i+E

ZEAEN AN OpenMP+MPI R4 F

7R, B ER A B K O BUE A RL%iE

H BA S H BT AR A L B
4.3.2.5 HEXMFIMRR
HE O R R GRR TR AR5, AR AL mic 55 RURT gpu 9 AL

X RETS R, mic R gpu R ERIPELSRAT, R R R FE A IE R BB SE A ARk (1L A

WA AT SAE R A /D). HR™ B S B THSRRR PP 75 25085 H B BT R, Bt gpu FASI
EIREZHIEN, TR R EESORF gpus T RUBAS ARSI, TSR Y S SRR R mic

A E 4RI, SRR PP 6 SR mic T

1.4 {EIVER

RS O SRR RS ATV AE R, A PR AT k6. — M2l GridView Web
Frm, —MREE A AT H pbs AT B AW

BB Sl Cbst) ARA A
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GEE T

1.4.1 A GridView Web RESE(E

1.4.1.1 BR{EIPATESR
ARG, AT AR LA RS A AR R S, 1 R B R

@ GRIDVIEW

general

@croview ClusPortal GENERAL -

& Available Resource
@ Job Schedule Parameters

*Nnodes 1 *Queue v

*Name general_1123_161737

> REmE

WinScp File Manager Web File Manager

> msiEL

© Run Parameters

Run Script: mpirun -np $NP -machinefile $PBS_NODEFILE ./myprogram

WorkingDIR:  /root Browse...

- =l - Ew
javascriptvoid(0);
{EdrEEE {EdbFIE @ GRIDVIEW
-
@ & o R F RSNG| BRI
(HINOT | [ > B S
u {EAVID {EdbZ Fie®& BAZY wE FHAEE IEfTHdE &
O 50882 ensf zifawang... silicon_c IEE 2015-10-27712:06:... 27-04:23:45 EA&LS
O 50883 ensf zifawang... silicon_c BEEE >015-10-27T12:06:... 27-04:23:45 EALS
O 50884 ensf zifawang.. silicon_c IS 2015-10-27T12:06:... 27-04:23:45 BEALS
O 50885 ensf zifawang... silicon_c IEE o015-10-27T12:06:... 27-04:23:45 LALE
O 50886 ensf zifawang.. silicon_c IS 2015-10-27T12:06:... 27-04:23:45 BEALS
O 50887 ensf zifawang... silicon_c IEE 2015-10-27T12:06:... 27-04:23:45 LALS
O 50888 ensf zifawang... silicon_c BEEE >015-10-27T12:06:... 27-04:23:45 EALS
[ 50889 ensf zifawang... silicon_c IEE 2015-10-27712:06:... 27-04:23:41 LA
O 50890 ensf zifawang... silicon_c BEEE >015-10-27T12:06:... 27-04:23:41 EALS
O 50891 ensf zifawang.. silicon_c IBEEE  2015-10-30T10:54:... 24-05:35:51 BEALS
M <1 /2E@E34%F) ¥ N 2

1.4.1.2 BPF{EIETE

FH P AT LA B3 v BA S 34T HR A

BOuE R (bst) ARRAE

EER A UE B P ELRIEITRE, BRI
XA R P R EAT 8RR, IXBERT T B CRIENEATHRIE . R4 T7 50 it /e B TR A
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LI

O 50906 ensf zifawang... silicon_c BEEE  2015-10-27T12:06:... 6-21:49708 i = I
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E— T wt BEC e ‘
RE =3 il
H <1 LREGE39E) > N o
TelkiER h [v]
VEdkE : ensf M{4FIZE(/ public/hom...) -
{RUID 50882 RS BT ° -1 B ‘
$EEATE)  2015-10-27T12:06:22 FrgRTE]  2015-10-27T12:06:23 o ,
FrE%E  zifawang@adminl AFE zifawang
FREBFI  silicon_c HTEH,  t0020,t0021,t0022,t0023,10024
VNCEIE GPUEK()
LEES:S) ERFSMR Cluster_adminl
SAMERE SRAsHARE v

i ok 2 0 U ER AR

@ GRIDVIEW

Lo D]

B {FlkigEss Q i c RISR £ RiEREE v EERE
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- i EE RN 2015-10-12 =i ol 1000
“E]FIIAF :
= 7 BA TR B AR &
L SLG0E 209 E=3 ALL
g o snio-dhe ay = ALL
I WD
a0
ae
g =

g e

EELFER

Ef U
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BRESilE
APa

RS

® SHHTML

E4PDF E4Excel

BdiEliEE: 2015-07-02 14:00:00--2015-07-02 15:00:00
4EpERdIRL: 2015-07-02 15:10:19

REAR: wijm

B | e | |PUERNEC amimeqan| SR letfciency()
2015-07-02 9 0.0000 53917 2491 0.00
&it 9 9 0.0000 5.3917 24,91 0.00

FRERE: 2015-07-02 14:00:00--2015-07-02 15:00:00

EpERRl: 2015-07-02 15:10:46

IRFEAR: wjm
wre | wows CPUBEFITE WallTime AFEERER Efficlency
L TOR T ki) il Fi#He(%) il (ME) Warkbite) | Bk
e ————— —— ]
low 0.0000 0.00 53817 | 100.00 2491 10000 | 000
wjm
3”;'}*"‘ 0.0000 53917 2491 0.00
BitAr 0.0000 5.3917 2451 0.00

1.4.2 AGSITAAEREI

1.4.1.1 BR{EIPAETESR
RAHAEE, R B S RAARES

gstat
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[root@loginl bin]# gstat
Job ID Name Time Use S Queue

. score
sCore

Jobname

Job Id 15 LARIRG PBS AN
Username AP 4

Queue NI

Jobname A % WA k3R AILE 69 4 AR
SessID Session IR I EAELBITH AIE
NDS 1 A &9 T 8 AL

TSK 1% B 69 cpu K&K task ¥

Req’d Memory #FIFTE &M A%

Req’d Time VEAL BT & 69 cpu BF I3 wall time

S FE LR
Elap Time AE A € 2235 47 69 B 18]

node a 3 s allmem i : jobidlist
alle 2 k ' 1
alll

all2

all3

alid

alls

alle

all7

alls

all9

al2e : 129 11226
al2l 5 11226
al2z

1
1
1
1
1
1
1

state T ERKRE
Load RN

Phymem 3N MB

ncpus cpu/HS R

BEefE Erm (b)) ARRA A WWWw.sugon.com
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. thFIEX
GER TS 3 ugﬂn

Allmem AN PEE g

Resi Fh B
usrs AP
Tasks A e $%

Joblist  fFL7)k

1.4.1.2 BR{EIETE
F P AT DA A b BRI HE T 0 . B P AT LB B AR A PR BB ATRES, (B P HEREE

xF FAb A P EIE LV REAT 8RR, XBERT T B TR THRIE. R AET7 50 s /e B AR PR A,
FTCAMBRAENE, PREGAENY, HE&VENL, WEAE, Bk, PAREFHSATE LS. iR BR:

TR 7L
gqdel -p jobid
AZHAE VG
gorder 111.nodel 112.nodel

Hke Rk
ghold 111.nodel
LYSER(N e
grls 111.nodel
SRV AT BAS

amove high 111.nodel
1.5 [GO%Ri¥

AL P TR AT R R PR, iR g RS, T AT IR . H TR
HAROER RS LB R P R Ar 2 W R R AR . MRER B

1.5.1 c/fortran RWiFECE
FHEHPLEBE RS Clortran JRIFHILE

G A A H 3K fR A R A&
GNU C /usr/bin 447 | gcc myprog.c
GNU C++ /ust/bin 447 | g++ myprog.cpp
GNU Fortran | /ust/bin 447 | gfortran myprog.f
PGIC /public/software/pgi 2015 15.10 | pgcc myprog.c
PGI C++ /public/software/pgi 2015 15.10 | pgCC myprog.cpp
PGI Fortran77 | /public/software/pgi 2015 15.10 | pgf77 myprog.f
PGI Fortran90 | /public/software/pgi 2015 15.10 | pgf90 myprog.f90

pgf90 myprog.cuf
PGI Fortran95 | /public/software/pgi 2015 15.10 | Pgf95 myprog.f95
pgf95 myprog.f95

EafE Bl (b ARAF WWWw.sugon.com
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/public/software/compiler/intel/composer xe 2013 sp1.0.080/

14.0.0 | Icc/icpc myprog.c

Intel C/C++ /public/software/compiler/intel/composer_xe 2015.2.164/

15.0.2 | Icc/icpe myprog.c

/public/software/intel xe 2015uS

15.0.4 | Icc/icpc myprog.c

/public/software/compiler/intel/composer xe 2013 sp1.0.080/

14.0.0 | ifort myprog.f

Intel Fortran /public/software/compiler/intel/composer_xe 2015.2.164/

15.0.2 | ifort myprog.f

/public/software/intel xe 2015uS

15.0.4 | ifort myprog.f

/public/software/cuda-6.0 6.0 nvcc myprog.cu
Nvidia CUDA i
/public/software/cuda-6.5 6.5 nvcc myprog.cu
Toolkit
/public/software/cuda-7.5 7.5 nvcc myprog.cu
1.5.2 mpi fmESHLCE
R OER RS MPI S iEdiL A
MPI 523 " MPI % 4%
‘ 24 fA | ‘

Ji c Pk Fortran 4 2%
/public/software/mpi/mvapich | 2.1 mpicc mpif77 mpif90
2/2.1/intel mpicxx

mvapich2
/public/software/mpi/mvapich | 2.1 mpicc mpif77 mpif90
2/2.1/gnu mpicxx
/public/software/mpi/mpich/3 | 3.1.4 | mpicc mpif77
' . 1.4/intel Mmpicxx mpif90

mpich
/public/software/mpi/mpich/3 | 3.1.4 | mpicc mpif77
. 1.4/gnu Mmpicxx mpif90
/public/software/mpi/openmpi | 1.6.5 | mpicc mpif77
/1.6.5/1intel mpicxx mpifY0
/public/software/mpi/openmpi | 1.6.5 | mpicc mpif77

| /1.6.5/gnu mpicxx mpif90
openmpi
/public/software/mpi/openmpi | 1.8.5 | mpicc mpif77
/1.8.5/1intel mpicxx mpifY0
/public/software/mpi/openmpi | 1.8.5 | mpicc mpif77
/1.8.5/gnu mpicxx mpif90
mpiicc mpiifort
/public/software/mpi/intelmp mpiicpe
InteIMPI 5.0.2
i/5.0. 2. 044/ mpicc mpigce mpif77 mpif90 mpifc
mpicxxX mpigxx

BB Sl Cbst) ARA A
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1.5.3 IRIRIEER0IEET
REFOER RS Clortran R R

gmiEdy | WA AT B A %
GNU 447 | RGEHEHE
PGI 15.10 | source software/profile.d/pgi 2015-env.sh

14.0.0 | source software/profile.d/compiler_intel-composer xe 2013 sp1.0.080.sh

Intel 15.0.2 | source software/profile.d/compiler_intel-composer xe 2015.2.164.sh

16.0.1 | source software/profile.d/compiler_intel-composer xe 2016.ul.sh

6.0 source software/profile.d/cuda-6.0.sh
Nvidia
6.5 source software/profile.d/cuda-6.5.sh
CUDA
7.5 source software/profile.d/cuda-7.5.sh
HEHLER RS mpi JiFSRIER R IR
MPI SEIL
yk | Wk SRHIAS B A &
Intel | source software/profile.d/mpi_mvapich2-2.1-intel.sh
2.1
mvapich2 : :
Gnu | source software/profile.d/mpi_mvapich2-2.1-gnul.sh
2.1
Intel | source software/profile.d/mpi_mpich-3.1.4-intel.sh
3.14
mpich S
Gnu | source software/profile.d/mpi_mpich-3.1.4-gnu.sh
3.14
Intel | source software/profile.d/mpi_openmpi-1.6.5-intel.sh
1.6.5
Gnu | source software/profile.d/mpi_openmpi-1.6.5-gnu.sh
1.6.5
openmpi - - -
Intel | source software/profile.d/mpi_openmpi-1.8.5-intel.sh
1.6.5
Gnu | source software/profile.d/mpi_openmpi-1.8.5-gnu.sh
1.6.5
InteIMPI | 5.0.2 | source software/profile.d/mpi_intelmpi-5.0.2.044.sh

BHE P OLER R FAHR R
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A AR R L i 2
float source software/profile.d/mathlib_fftw-2.1.5-float.sh
2.1.5
double | source software/profile.d/mathlib_fftw-2.1.5-double.sh
2.15
fftw
float source software/profile.d/mathlib_fftw-3.3.3float.sh
333
float source software/profile.d/mathlib_fftw-3.3.3-float.sh
333
Intel source software/profile.d/mathlib_lapack-3.4.2-intel.sh
342
lapack
Gnu source software/profile.d/mathlib_lapack-3.4.2-gpu.sh
342
Gfotran | source software/profile.d/mathlib_acml-5.3.1-gfortran.sh
53.1
acml
ifort source software/profile.d/mathlib_acml-5.3.1-ifort.sh
53.1

Bz 1 qsub apSikEE

qsub

submit pbs job

Synopsis

qsub[ —a date time] [ —A account string] [-b secs] [-c¢ checkpoint options]
[-C directive prefix] [-d path] [-D path] [ -e path] [ -f] [ -F] [-h]

[ -1 1 1[-jgjoin] [ -k keep ] [-] resource list ]

[ -m mail options] [ -M user list] [ —n] [-N name] [ —o path]

[-p priority] [ —P user[:groupl] [-q destination] [-r c¢] [-S path list]

[ -t array request] [-u user list]

[-v variable list] [-V ] [ -W additional attributes] [-X] [-z] [script]

Description

To create a job is to submit an executable script to a batch server. The batch server will be the
default server unless the —q option is specified. The command parses a script prior to the actual
script execution; it does not execute a script itself. All script-writing rules remain in effect,
including the “#!” at the head of the file

See discussion of PBS DEFAULT under Environment Variables below. Typically, the script is a shell
script

which will be executed by a command shell such as sh or csh

Options on the qsub command allow the specification of attributes which affect the behavior of the
job.

The gsub command will pass certain environment variables in the Variable List attribute of the job

EafE Bl (b ARAF WWWw.sugon.com
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These

variables will be available to the job. The value for the following variables will be taken from the
environment of the qsub command: HOME, LANG, LOGNAME, PATH, MAIL, SHELL, and TZ. These values will be
assigned to a new name which is the current name prefixed with the string “PBS 0 ”. For example, the
job will have access to an environment variable named PBS 0 HOME which have the value of the variable
HOME in the gqsub command environment

In addition to the above, the following environment variables will be available to the batch job.
PBS 0 HOST the name of the host upon which the gsub command is running

PBS SERVER

the hostname of the pbs server which gqsub submits the job to

PBS_0_QUEUE

the name of the original queue to which the job was submitted

PBS_0 WORKDIR

the absolute path of the current working directory of the gsub command

PBS ARRAYID

each member of a job array is assigned a unique identifier (see —t)

PBS_ENVIRONMENT

set to PBS BATCH to indicate the job is a batch job, or to PBS INTERACTIVE to indicate the job is a
PBS interactive job, see —I option

PBS JOBID

the job identifier assigned to the job by the batch system. It can be used in the stdout and stderr
paths. TORQUE replaces $PBS JOBID with the job’s jobid (for example, #PBS —o /tmp/$PBS_JOBID. output)
PBS_JOBNAME

the job name supplied by the user.

PBS NODEFILE

the name of the file contain the list of nodes assigned to the job (for parallel and cluster systems).
PBS_QUEUE

the name of the queue from which the job is executed.

Options

—adate time

Declares the time after which the job is eligible for execution.

The date time argument is in the form:

[[LLcCIYYIMMIDDIhhmm[. SS]

Where CC is the first two digits of the year (the century), YY is the second two digits of the year,
MM is the two digits for the month, DD is the day of the month, hh is the hour, mm is the minute, and
the

optional SS is the seconds.

If the month, MM, is not specified, it will default to the current month if the specified day DD, is
in the future. Otherwise, the month will be set to next month. Likewise, if the day, DD, is not
specified, it will default to today if the time hhmm is in the future. Otherwise, the day will be set
to tomorrow. For example, if you submit a job at 11:15am with a time of -a 1110, the job will be
eligible to run at

11:10am tomorrow.

—Aaccount string

Defines the account string associated with the job. The account string is an undefined string of
characters and is interpreted by the server which executes the job. See section 2.7.1 of the PBS ERS.
-bseconds

Defines the maximum number of seconds gqsub will block attempting to contact pbs server. If

pbs server is down, or for a variety of communication failures, gsub will continually retry connecting
to pbs server for job submission. This value overrides the CLIENTRETRY parameter in torque.cfg. This
is

a non—portable TORQUE extension. Portability—minded users can use the PBS CLIENTRETRY

environmental variable. A negative value is interpreted as infinity. The default is 0.

—ccheckpoint options

Defines the options that will apply to the job. If the job executes upon a host which does not support
checkpoint, these options will be ignored.

Valid checkpoint options are:

none

No checkpointing is to be performed
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enabled

Specify that checkpointing is allowed but must be explicitly invoked by either the ghold or
qchkpt commands

shutdown

Specify that checkpointing is to be done on a job at pbs mom shutdown.

periodic

Specify that periodic checkpointing is enabled. The default interval is 10 minutes and can
be changed by the $checkpoint interval option in the MOM config file or by specifying an
interval when the job is submitted

interval=minutes

Checkpointing is to be performed at an interval of minutes, which is the integer number of

minutes of wall time used by the job. This value must be greater than zero.

depth=number

Specify a number (depth) of checkpoint images to be kept in the checkpoint directory

dir=path

Specify a checkpoint directory (default is /var/spool/torque/checkpoint).

—Cdirective prefix

Defines the prefix that declares a directive to the gsub command within the script file. See the
paragraph on script directives in the Extended Description section.

If the —C option is presented with a directive prefix argument that is the null string, qsub will not
scan

the script file for directives

—dpath

Defines the working directory path to be used for the job. If the -d option is not specified, the
default

working directory is the home directory. This option sets the environment variable PBS O INITDIR.
—Dpath

Defines the root directory to be used for the job. This option sets the environment variable

PBS O ROOTDIR

—epath

Defines the path to be used for the standard error stream of the batch job. The path argument is of
the form:

[hostname: Jpath name

Where hostname is the name of a host to which the file will be returned and path name is the path
name on that host in the syntax recognized by POSIX. The argument will be interpreted as follows:
path name

Where path name is not an absolute path name, then the gsub command will expand the

path name relative to the current working directory of the command. The command will

supply the name of the host upon which it is executing for the hostname component.

hostname :path name

Where path name is not an absolute path name, then the gqsub command will not expand

the path name relative to the current working directory of the command. On delivery of

the standard error, the path name will be expanded relative to the users home directory

on the hostname system.

path name

Where path name specifies an absolute path name, then the gqsub will supply the name of

the host on which it is executing for the hostname.

hostname :path name

Where path name specifies an absolute path name, the path will be used as specified

If the —e option is not specified, the default file name for the standard error stream will be used
The

default name has the following form:

job name. esequence number

where job name is the name of the job, see -N option, and sequence number is the job number
assigned when the job is submitted.

-f

Job is made fault tolerant. Jobs running on multiple nodes are periodically polled by mother superior.
If one of the nodes fails to report, the job is canceled by mother superior and a failure is reported.
If a job is fault tolerant, it will not be canceled based on failed polling (no matter how many nodes
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fail to report). This may be desirable if transient network failures are causing large jobs not to
complete,

where ignoring one failed polling attempt can be corrected at the next polling attempt.

If TORQUE is compiled with PBS NO POSIX VIOLATION (there is no config option for this), you

have to use -W fault tolerant=true to mark the job as fault tolerant

-F

Specfies the arguments that will be passed to the job script when the script is launched. The accepted
syntax is:

gsub -F “myargl myarg2 myarg3=myarg3value” myscript2. sh

Quotation marks are required. gqsub will fail with an error message if the argument following -F

is not a quoted value. The pbs mom server will pass the quoted value as arguments to the job

script when it launches the script

-h

Specifies that a user hold be applied to the job at submission time.

-1

Declares that the job is to be run “interactively”. The job will be queued and scheduled as any PBS
batch job, but when executed, the standard input, output, and error streams of the job are connected

through gqsub to the terminal session in which qsub is running. Interactive jobs are forced to not
rerunable. See the ”“Extended Description” paragraph for additional information of interactive jobs.
—jJjoin

Declares if the standard error stream of the job will be merged with the standard output stream of
the

job.

An option argument value of oe directs that the two streams will be merged, intermixed, as standard
output. An option argument value of eo directs that the two streams will be merged, intermixed, as
standard error.

If the join argument is n or the option is not specified, the two streams will be two separate files.
—kkeep

Defines which (if either) of standard output or standard error will be retained on the execution host.
If

set for a stream, this option overrides the path name for that stream. If not set, neither stream is
retained on the execution host

The argument is either the single letter “e¢” or “0”, or the letters “e” and “0” combined in either
order.

Or the argument is the letter "n”

e

The standard error stream is to retained on the execution host. The stream will be placed

in the home directory of the user under whose user id the job executed. The file name will

be the default file name given by:

job_name. esequence

where job name is the name specified for the job, and sequence is the sequence number

component of the job identifier.

0

The standard output stream is to retained on the execution host. The stream will be

placed in the home directory of the user under whose user id the job executed. The file

name will be the default file name given by:

job_name. osequence

where job name is the name specified for the job, and sequence is the sequence number

component of the job identifier.

eo

Both the standard output and standard error streams will be retained

oe

Both the standard output and standard error streams will be retained

n

Neither stream is retained

—lresource list

Defines the resources that are required by the job and establishes a limit to the amount of resource
that can be consumed. If not set for a generally available resource, such as CPU time, the limit is
infinite. The resource list argument is of the form:
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resource name[=[value]][, resource name[=[value]l],...]

In this situation, you should request the more inclusive resource first. For example, a request for
procs should come before a gres request.

In TORQUE 3.0.2 or later, qsub supports the mapping of -1 gpus=X to -1 gres=gpus:X. This allows
users who are using NUMA systems to make requests such as —1 ncpus=20, gpus=5 indicating they

are not concerned with the GPUs in relation to the NUMA nodes they request, they only want a total of
20 cores and 5 GPUs

-mmail options

Defines the set of conditions under which the execution server will send a mail message about the job.
The mail options argument is a string which consists of either the single character “n”, or one or
more

” n

of the characters “a”, ”“b”, and “e

If the character “n” is specified, no normal mail is sent. Mail for job cancels and other events
outside of

normal job processing are still sent

For the letters “a”, ”b”, and "e”:

a

mail is sent when the job is aborted by the batch system.

b

mail is sent when the job begins execution

e

mail is sent when the job terminates.

If the —m option is not specified, mail will be sent if the job is aborted

~Muser list

Declares the list of users to whom mail is sent by the execution server when it sends mail about the
job.

The user list argument is of the form:

user [@host] [, user[@host], ... ]

If unset, the list defaults to the submitting user at the qsub host, i.e. the job owner.
—nnode—exclusive

Allows a user to specify an exclusive—node access/allocation request for the job. This affects only
cpusets and compatible schedulers

—Nname

Declares a name for the job. The name specified may be up to and including 15 characters in length.
It

must consist of printable, non white space characters with the first character alphabetic

If the -N option is not specified, the job name will be the base name of the job script file specified
on the command line. If no script file name was specified and the script was read from the standard
input, then the job name will be set to STDIN.

—opath

Defines the path to be used for the standard output stream of the batch job. The path argument is of
the form:

[hostname: Jpath name

where hostname is the name of a host to which the file will be returned and path name is the path
name on that host in the syntax recognized by POSIX. The argument will be interpreted as follows:
path name

Where path name is not an absolute path name, then the qsub command will expand the

path name relative to the current working directory of the command. The command will

supply the name of the host upon which it is executing for the hostname component

hostname :path name

Where path name is not an absolute path name, then the gqsub command will not expand

the path name relative to the current working directory of the command. On delivery of

the standard output, the path name will be expanded relative to the users home directory

on the hostname system.

path name

Where path name specifies an absolute path name, then the gqsub will supply the name of

the host on which it is executing for the hostname.

hostname:path name

Where path name specifies an absolute path name, the path will be used as specified
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If the —o option is not specified, the default file name for the standard output stream will be used
The

default name has the following form:
job name. osequence number

where job name is the name of the job, see -N option, and sequence number is the job number

assigned when the job is submitted.

—ppriority

Defines the priority of the job. The priority argument must be a integer between —1024 and +1023
inclusive. The default is no priority which is equivalent to a priority of zero.

—Puser/:group]

Allows a root user to submit a job as another user. TORQUE treats proxy jobs as though the jobs were
submitted by the supplied username. This feature is available in TORQUE 2.4.7 and later, however,
TORQUE 2.4.7 does not have the ability to supply the /:groupjoption. The [:groupjoption is available
in TORQUE 2.4.8 and later

—qdestination

Defines the destination of the job. The destination names a queue, a server, or a queue at a server.
The qsub command will submit the script to the server defined by the destination argument. If the
destination is a routing queue, the job may be routed by the server to a new destination

If the —q option is not specified, the gsub command will submit the script to the default server. See
PBS DEFAULT under the Environment Variables section on this man page and the PBS ERS section

2.7.4, "Default Server”

If the —q option is specified, it is in one of the following three forms:

queue

@server

queue@server

If the destination argument names a queue and does not name a server, the job will be submitted to
the named queue at the default server.

If the destination argument names a server and does not name a queue, the job will be submitted to
the default queue at the named server.

If the destination argument names both a queue and a server, the job will be submitted to the named
queue at the named server

-ry/n

Declares whether the job is rerunable. See the qrerun command. The option argument is a single
character, either y or n.dd

If the argument is “y”, the job is rerunable. If the argument is “n”, the job is not rerunable. The
default value is y, rerunable

—Spath list

Declares the shell that interprets the job script

The option argument path list is in the form:

path[@host] [, path[@host], ... ]

Only one path may be specified for any host named. Only one path may be specified without the
corresponding host name. The path selected will be the one with the host name that matched the

name of the execution host. If no matching host is found, then the path specified without a host will
be selected, if present.

If the -S option is not specified, the option argument is the null string, or no entry from the
path list is selected, the execution will use the users login shell on the execution host.

—tarray request

Specifies the task ids of a job array. Single task arrays are allowed.

The array request argument is an integer id or a range of integers. Multiple ids or id ranges can be
combined in a comma delimted list. Examples: -t 1-100 or —t 1, 10,50-100

An optional slot limitcan be specified to limit the amount of jobs that can run concurrently in the
job

array. The default value is unlimited. The slot limit must be the last thing specified in the

array requestand is delimited from the array by a percent sign (%).

This sets the slot limit to 5. Only 5 jobs from this array can run at the same time.

You can use qalter to modify slot limits on an array. The server parameter max slot limit can be used
to set a global slot limit policy

—uuser list

Defines the user name under which the job is to run on the execution system.
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The user list argument is of the form:

user [@host] [, user[@host], ... ]

Only one user name may be given per specified host. Only one of the user specifications may be
supplied without the corresponding host specification. That user name will used for execution on any
host not named in the argument list. If unset, the user list defaults to the user who is running gsub.
—vvariable list

Expands the list of environment variables that are exported to the job.

In addition to the variables described in the “Description” section above, variable list names
environment variables from the qsub command environment which are made available to the job when
it executes. The variable list is a comma separated list of strings of the form variable or
variable=value. These variables and their values are passed to the job.

-V

Declares that all environment variables in the qsub commands environment are to be exported to the
batch job.

—Wadditional attributes

The -W option allows for the specification of additional job attributes. The general syntax of the -
W is in the form:

-W attr name=attr valuel[, attr name=attr value... ]

Note if white space occurs anywhere within the option argument string or the equal sign, ”=", occurs
within an attribute value string, then the string must be enclosed with either single or double quote
marks.

PBS currently supports the following attributes within the -W option.

depend=dependency list

Defines the dependency between this and other jobs. The dependency list is in the

form:

typel:argument[:argument... ][, type:argument.. . ]

The argument is either a numeric count or a PBS job id according to type. If

argument is a count, it must be greater than 0. If it is a job id and not fully

specified in the form seq number. server.name, it will be expanded according to the

default server rules which apply to job IDs on most commands. If argument is null

(the preceding colon need not be specified), the dependency of the corresponding

type is cleared (unset). These are the valid dependencies:

synccount:count

This job is the first in a set of jobs to be executed at the same time. Count is the

number of additional jobs in the set.

syncwith: jobid

This job is an additional member of a set of jobs to be executed at the same time.

In the above and following dependency types, jobid is the job identifier of the first

job in the set

after: jobid[: jobid... ]

This job may be scheduled for execution at any point after jobs jobid have started

execution

afterok: jobid[: jobid...]

This job may be scheduled for execution only after jobs jobid have terminated with
no errors. See the csh warning under “Extended Description”.
afternotok: jobid[: jobid...]

This job may be scheduled for execution only after jobs jobid have terminated with
errors. See the csh warning under “Extended Description”

afterany: jobid[: jobid... ]

This job may be scheduled for execution after jobs jobid have terminated, with or
without errors.

on:count

This job may be scheduled for execution after count dependencies on other jobs
have been satisfied. This form is used in conjunction with one of the before forms,
see below.

before: jobid[: jobid...]

When this job has begun execution, then jobs jobid... may begin

beforeok: jobid[: jobid...]
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If this job terminates execution without errors, then jobs jobid... may begin. See
the csh warning under “Extended Description”.

beforenotok: jobid[: jobid...]

If this job terminates execution with errors, then jobs jobid... may begin. See the
csh warning under “Extended Description”.

beforeany: jobid[: jobid...]

When this job terminates execution, jobs jobid... may begin

If any of the before forms are used, the jobs referenced by jobid must have been
submitted with a dependency type of on.

If any of the before forms are used, the jobs referenced by jobid must have the
same owner as the job being submitted. Otherwise, the dependency is ignored

Array dependencies make a job depend on an array or part of an array. If no count is given
then the entire array is assumed. Array dependency examples are here.

afterstartarray:arrayid[count]

After this many jobs have started from arrayid, this job may start
afterokarray:arrayid[count]

This job may be scheduled for execution only after jobs in arrayid have terminated

with no errors.

afternotokarray:arrayid[count]

This job may be scheduled for execution only after jobs in arrayid have terminated

with errors

afteranyarray:arrayid[count]

This job may be scheduled for execution after jobs in arrayid have terminated, with

or without errors.

beforestartarray:arrayid[count]

Before this many jobs have started from arrayid, this job may start.
beforeokarray:arrayid[count]

If this job terminates execution without errors, then jobs in arrayid may begin.
beforenotokarray:arrayid[count]

If this job terminates execution with errors, then jobs in arrayid may begin.
beforeanyarray:arrayid[count]

When this job terminates execution, jobs in arrayid may begin.

If any of the before forms are used, the jobs referenced by arrayid must have been
submitted with a dependency type of on. If any of the before forms are used, the

jobs referenced by arrayid must have the same owner as the job being submitted
Otherwise, the dependency is ignored

Error processing of the existence, state, or condition of he job on which the newly
submitted job is a deferred service, i.e. the check is performed after the job is queued. If
an error is detected, the new job will be deleted by the server. Mail will be sent to the job
submitter stating the error

Dependency examples:

gsub —W depend=afterok:123.big. iron. com /tmp/script

gsub -W depend=before:234. hunkl. com:235. hunkl. com

/tmp/script

gsub script. sh -W depend=afterokarray:427[]

This assumes every job in array 427 has to finish successfully for the dependency

to be satisfied

gsub script. sh -W depend=afterokarray:427[][5]

This means that 5 of the jobs in array 427 have to successfully finish in order for

the dependency to be satisfied.

group list=g list

Defines the group name under which the job is to run on the execution system. The g list
argument is of the form:

group[@host] [, group[@host], ... ]

Only one group name may be given per specified host. Only one of the group
specifications may be supplied without the corresponding host specification. That group
name will used for execution on any host not named in the argument list. If not set, the
group list defaults to the primary group of the user under which the job will be run.
interactive=true
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If the interactive attribute is specified, the job is an interactive job. The —I option is a
alternative method of specifying this attribute.

stagein=file list

stageout=file list

Specifies which files are staged (copied) in before job start or staged out after the job
completes execution. On completion of the job, all staged—in and staged-out files are

removed from the execution system. The file list is in the form:

local file@hostname:remote filel,...]

regardless of the direction of the copy. The name local file is the name of the file on the
system where the job executed. It may be an absolute path or relative to the home
directory of the user. The name remote file is the destination name on the host specified
by hostname. The name may be absolute or relative to the users home directory on the
destination host. The use of wildcards in the file name is not recommended. The file
names map to a remote copy program (rcp) call on the execution system in the follow
manner :

For stagein: rcp hostname:remote file local file

For stageout: rcp local file hostname:remote file

Data staging examples:

-W stagein=/tmp/input. txt@headnode: /home/user/input. txt

-W stageout=/tmp/output. txt@headnode: /home/user/output. txt

If TORQUE has been compiled with wordexp support, then variables can be used in the
specified paths. Currently only $PBS JOBID, $HOME, and $TMPDIR are supported for

stagein.

umask=XXX

Sets umask used to create stdout and stderr spool files in pbs mom spool directory.
Values starting with O are treated as octal values, otherwise the value is treated as a
decimal umask value.

-X

Enables X11 forwarding. The DISPLAY environment variable must be set.

-7

Directs that the qsub command is not to write the job identifier assigned to the job to the commands
standard output

Operands

The gsub command accepts a script operand that is the path to the script of the job. If the path is
relative, it will be expanded relative to the working directory of the gsub command

If the script operand is not provided or the operand is the single character ”"-”, the gsub command
reads the script from standard input. When the script is being read from Standard Input, gsub will
copy the file to a temporary file. This temporary file is passed to the library interface routine
pbs submit. The temporary file is removed by gsub after pbs submit returns or upon the receipt of a
signal which would cause gsub to terminate

Standard Input

The gsub command reads the script for the job from standard input if the script operand is missing or
is the
single character

Input Files

The script file is read by the gsub command. Qsub acts upon any directives found in the script
When the job is created, a copy of the script file is made and that copy cannot be modified

Standard Output

Unless the -z option is set, the job identifier assigned to the job will be written to standard output
if the job is successfully created.

Standard Error

The gsub command will write a diagnostic message to standard error for each error occurrence

Environment Variables

The values of some or all of the variables in the qsub commands environment are exported with the job,
see

” 7

the —v and -V options.
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The environment variable PBS DEFAULT defines the name of the default server. Typically, it corresponds
to the system name of the host on which the server is running. If PBS DEFAULT is not set, the default
is defined by an administrator established file

The environment variable PBS DPREFIX determines the prefix string which identifies directives in the
script.

The environment variable PBS CLIENTRETRY defines the maximum number of seconds qsub will block. See

the —b option above. Despite the name, currently qsub is the only client that supports this option

TORQUE. cfg

The torque.cfg file, located in PBS_SERVER HOME (/var/spool/torque by default) controls the behavior
of the gsub command. This file contains a list of parameters and values separated by whitespace
QSUBSLEEP takes an integer operand which specifies time to sleep when running gsub command. Used to
prevent users from overwhelming the scheduler.

SUBMITFILTER specifies the path to the submit filter used to pre—process job submission. The default
path is libexecdir/qsub filter, which falls back to /usr/local/sbin/torque submitfilter for backwards
compatibility. This torque.cfg parameter overrides this default.

SERVERHOST

QSUBHOST

QSUBSENDUID

XAUTHPATH

CLIENTRETRY

VALIDATEGROUP

DEFAULTCKPT

VALIDATEPATH

RERUNNABLEBYDEFAULT

For example:

QSUBSLEEP 2

RERUNNABLEBYDEFAULT false

Extended Description

Script Processing:

A job script may consist of PBS directives, comments and executable statements. A PBS directive
provides a way of specifying job attributes in addition to the command line options. For example:

#PBS -N Job name

#PBS -1 walltime=10:30, mem=320kb

#PBS —m be

#

stepl argl arg?2

step2 argd argd

The gsub command scans the lines of the script file for directives. An initial line in the script that
begins with the characters “#!” or the character ”:” will be ignored and scanning will start with the
next line. Scanning will continue until the first executable line, that is a line that is not blank,
not a directive line, nor a line whose first non white space character is “#”. If directives occur on
subsequent lines, they will be ignored.

A line in the script file will be processed as a directive to gsub if and only if the string of
characters starting with the first non white space character on the line and of the same length as
the directive prefix matches the directive prefix

The remainder of the directive line consists of the options to gsub in the same syntax as they appear
on the command line. The option character is to be preceded with the ”-” character

If an option is present in both a directive and on the command line, that option and its argument, if
any, will be ignored in the directive. The command line takes precedence

If an option is present in a directive and not on the command line, that option and its argument, if
any, will be processed as if it had occurred on the command line.

The directive prefix string will be determined in order of preference from:

The value of the -C option argument if the option is specified on the command line

The value of the environment variable PBS DPREFIX if it is defined

The four character string #PBS

If the -C option is found in a directive in the script file, it will be ignored

User Authorization:
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When the user submits a job from a system other than the one on which the PBS Server is running, the
name under which the job is to be executed is selected according to the rules listed under the -u

option. The user submitting the job must be authorized to run the job under the execution user name.
This authorization is provided if:

The host on which gsub is run is trusted by the execution host (see /etc/hosts.equiv)

The execution user has an .rhosts file naming the submitting user on the submitting host.

C-Shell . logout File:

The following warning applies for users of the c—shell, csh. If the job is executed under the csh and
a . logout

file exists in the home directory in which the job executes, the exit status of the job is that of
the . logout

script, not the job script. This may impact any inter—job dependencies. To preserve the job exit
status, either remove the .logout file or place the following line as the first line in the . logout
file

set EXITVAL = $status

and the following line as the last executable line in . logout

exit $EXITVAL

Interactive Jobs:

If the -1 option is specified on the command line or in a script directive, or if the “interactive”
job attribute declared true via the -W option, -W interactive=true, either on the command line or in
a script directive, the job is an interactive job. The script will be processed for directives, but
will not be included with the job.

When the job begins execution, all input to the job is from the terminal session in which qsub is
running

When an interactive job is submitted, the gsub command will not terminate when the job is submitted

Qsub

will remain running until the job terminates, is aborted, or the user interrupts gsub with an SIGINT
(the

control-C key). If gsub is interrupted prior to job start, it will query if the user wishes to exit

If the user response “yes”, gsub exits and the job is aborted.

One the interactive job has started execution, input to and output from the job pass through gsub.
Keyboard

generated interrupts are passed to the job. Lines entered that begin with the tilde (7) character and
contain special sequences are escaped by gsub. The recognized escape sequences are:

Qsub terminates execution. The batch job is also terminated.

“susp

Suspend the gsub program if running under the C shell. “susp” is the suspend character, usually
CNTL-Z.

“asusp

Suspend the input half of gsub (terminal to job), but allow output to continue to be displayed
Only works under the C shell. “asusp” is the auxiliary suspend character, usually CNTL-Y

Exit Status

Upon successful processing, the gsub exit status will be a value of zero.
If the gsub command fails, the command exits with a value greater than zero
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