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ERFIA-EANER

B =R (Resource)
v ARNEiTE RS ERN T SN R RIR;
v GERERR (TR, WFE. CPU, GPUE) FIXGHEAIR (License ) ;

B 8 (Cluster)
v 881E. 7. NEESHRELERLERRNRRES;
v EYELE, —RRHBITEME. BEGE(E. 1/0 FiE. BIERR. fmiFsEs.
BTG, AATEEZN B GF RS ER/;

v BAREROEAAREM, WEE RS AEESS, R
R, HETR. FETRS,
_ 1’E:IJ£ (Job)

v YIBEMRL, —BXEAERSEIER, AN —EXERRIIRITSTE;
v REAT, Ao ARERAEWFIEERREEL;
v ZRER, gD ASRTENFIFHITAEL;
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PBSERAJEANASARJAmestAR IO A&, A TIRHE—1EE
WESMNTEMEEERIREGE, BHOKEEXIHIAME
E’J%)J!l‘*14ﬁ|]ﬂf'$ﬂ?‘_fﬁ’\]$§%ﬂ, R EERREA AR

f‘t&

B 5 Ry A



I PBS{/EM-I’JEIJE/ \zfﬁ Suaﬂﬂﬂ%ﬁ
B PBSHYFFEhRAI0penPBS, BRIEEELLFA

B PBSEIESMIERAPBS Pro, HAltair NS FFAFN4E

B TORQUE (Tera-scale Open-source Resource and QUEue
manager) , TorquesEClusteringZ/AE]#EId ¥ OpenPBS, FE5fF
S iEHI—MIRhRAS. {E1E 7 OpenPBSHYfRZbug, IhEER
o BB RAES

http.,//www.adaptivecomputing.com/products/torque/

TORQUE Resource Manager

Note: As of June 2018, Adaptive Computing is offering TORQUE and TORQUE Support for purchase. For more information,
please fill out the request form and we will respond as soon as possible.

B 5 B3y A



| PBSHYZERK sugon

ARS585:pbs_server

g5 pbs_sched

#1788 :pbs_mom
wITHPEAR, SHpSE

B4 RIY R
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Master Host

(user request)

pbs server

Execution Host
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| PBSHUZ%E (Torque Serverii) sugon

B EEREE
tar zxvf torque-4.X.X.tar.gz

B RIFIRE

cd torque-4.X.X :

./configure --enable-docs --WIth-SIEIp --enable-syslog --enable-acct-x -
—W|th—pam:Kles ——Breflx:$MANAGER_ OME --with-server-
home=$MANAGER HOME --disable-privports LIBS=-Icrypto >>
$GRIDVIEW_NODE TNSTALL LOG 2>&1

B mENEE
make
make install

CERE S S



I PBSEYZ %= (Torque Clienti) sussh

Jconfigure --enable-docs --with-scp --enable-syslog --
enable-acct-x --with-pam=yes --prefix=$MANAGER HOME
--with-server-home=$MANAGER HOME --disable-
privports LIBS=-Icrypto > >
$GRIDVIEW _NODE_INSTALL LOG 2>&1

B4 B™YA



i
i

SHYEREH Sugis

drwxr-xr-x B6:11
drwxr-xr-x
drwxrwxrwt
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-»--x
-rw-r--r--
drwxr-xr-x
drwxr-xr-x
drwxr-x---
drwxr-xr-x
-rw-r--r--
drwxr-x---
drwxr-xr-x
drwxrwxrwt
drwxrwxrwt
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| PBS Serverfit® sugon

B FHASG$STORQUE HOME/server name
B Serverft&HZRE $TORQUE HOME/server priv/

B TETRYEREEME: $TORQUE HOME/server priv/nodes

#T% CPURIR GPURIR TRURELE. .
node2 np=12 gpus=1 amd lab1
node3 np=12 gpus=1 amd lab1
node4 np=8 gpus=2 intel lab2
node5 np=8 gpus=2 intel lab2
node6 np=8 gpus=2 intel lab2

BF Ry A



| PBS ServerfitE sugon

>qstat —-BfA] B2 G ServerfVEC &

>gmegr -c 'p sAIEFServerfIAFINFIBELEE R

qMQrig LIEATEIV:

gmgr —c ‘<action> <object-type> <object name> <attributes>
= <value>’

Action: active, create, delete, set, unset, list, print, quit

Object: queue server

BF Ry A



PBS Serverfit &

[root@gv47 dispatcher]# gstat -Bf
Server: qv47

server state = Active

scheduling = True

total jobs = 2

state count = Transit:0 Queued:2 Held:0 Waiting:0 Running:0 Exiting:@ Comp

lete:0

acl _hosts = gv47,localhost

acl users = nanya@*, root@*

acl_roots root@*

managers = root@*

operators = root@*

default queue = FLUENT

log_events = 255

mail from = adm

guery other jobs = True

scheduler iteration = 600

node check rate = 150

tcp timeout = 90

job stat rate = 120

poll _jobs = True

log level = 7

owner purge = False

mom_job sync = True

pbs _version = 4.2.7

keep completed = 300

submit_hosts = gv47,gv241,gv174

log file max size = 512000

log file roll depth = 3




| PBS Serverfit® sugon
RIS | BiAE

job_stat_rate 45 (30in TORQUE 1.2.0p5 and  If data is older than this value, the pbs_server daemon will contact
earlier) the MOMs with stale data to

request an update.

keep_completed 300 The amount of time a job will be kept in the queue after it has
entered the completed state.

log_events 255 If you want to log only error, system, and job information, use
gmgr to set log_events to 11.

log_keep_days 30 Specifies how long (in days) a server or MOM log should be kept.

log_level 7 Specifies the pbs_server logging verbosity. Maximum value is 7.

next_job_number Specifies the ID number of the next job.

node_check rate 150 Specifies the minimum duration (in seconds) that a node can be

unresponsive to server queries
before being marked down by the pbs_server daemon.

BEZE M Eman pbs_server attributes R



| ISEPBS Server/Ets UK

>gmagr -c 'set server default_gueue=batch'’

set server acl hosts = kmn

set server log events = 511

set server mail from = adm

set server node check rate = 150
set server tcp_timeout = 6

4% £ s 2l k. g
#B5 AT A



ITE T RIVECE
$TORQUE HOME/mom_priv/config

$pbsserver gv141
#$ideal load 100
#$max load 150
$ideal load 2.50
$max load 4.00
$restricted *.gv141
$prologalarm 30 el Joee
#$usecp *:/home /home
$spool_as final name true
$check poll time 45
$status_update time 45
$loglevel 7

$logevent OxOff
$log_file_max_size 512000
$log file roll depth 3
$log keep days 30

logevent

max_load

status_update_time

spool_as_final_name

The first example would set the log event mask to Ox1ff (511)
which enables logging of all

events including debug events. The second example would set
the mask to 0xOff (255)

which enables all events except debug events.

Ideal processor load. Represents a low water mark for the load
average. A node that is currently
busy will consider itself free after falling below ideal_load.

Maximum processor load. Nodes over this load average are
considered busy

Specifies (in seconds) how often the MOM updates its status
information to pbs_server.

This makes the job write directly to its output destination
instead of a spool directory. This allows

users easier access to the file if they want to watch the jobs
output as it runs.



| PBSHOBASIISE SuSBA

B PBSEREIFEIZTIAEEmIIqmgrisSiEserveri#{TiE, 8B
B, MIAgGMgrinSHANEER S, FTHEEILPBSAILIEEIE

THEAGE,
BIEERAFI create queue <queue>

set queue <queue> queue type = execution
IS set queue <queue> enable=true

set queue <queue> started=true
IREEABT set server default_ queue=<queue>

B 5 B¥FA



| PBSHORATIIRE (4:2) UK
B S \serverfc &N 14!

gmgr < queue.conf
B FPEE:

gmgr -c 'print server' > queue.conf

gmgr -c 'print queue middle' #iHEAFImMiddlefVEL &
B g &3A4IF

create queue default

set queue default queue type = execution
set queue default max running = 10

set queue default enabled = True

set queue default started = True

set server scheduling = True
set server default_queue = default
set server query other jobs = True

T F RIY A



| PBSHUBAFIRE (423) SuSBA

RFPRE

resources_default.nodes IZBAFIBRI\BY(EF T 8

resources_default.walltime IZRAFUBIARYESPRTE]), #8=: BT

resources max.<resource> IZMFIBR K SIFRNEIRS, FREECput, nodes, pmem, walltimeZ
resources min.<resource> ZF R/ NRESPRT, RiFEEIECcput, nodes, pmem, walltimeZ
max_running HINFIRZSENETHELEL, SNRZIA0sREZI, FRBRE
max_queuable BAFIRER AR R I RES

max_user _run — AP &RZ LU TRIELLER

create queue high

set queue high queue_type = execution

set queue high max running = 20

set queue high enabled = True

set queue high started = True

set queue high resource default.walltime=24:00:00
set queue high resource default.nodes=2

set queue high resource_ max.nodes=4 R ]




| PBSHUBABINRE (424) SuSBA

B P RRE

| o BEEEHEARAEEE, w8 acl user enable = True,
e slisei=enable NtEacl_usersH5lHRIFI 7 BeFEFRIZBAT
acl_users &IV <APBOENNE>, ARENEZBER

create queue high

set queue high queue _type = execution

set queue high max_running = 20

set queue high enabled = True

set queue high started = True

set queue high resource_default.walltime=24:00:00
set queue high resource_default.nodes=2

set queue high resource_ max.nodes=4

set queue high acl user enable=true
set queue high acl users=alice

set queue high acl_users+=bob

set queue high acl users+=tom

7 K Y A




| PBSHUBAFIIRE (£25) SuSBA

W RASITS RIS

gN&acl host enable = true, Mlacl hosts/EE=%IH
Semios-enable HOERL T B ZBAB)
acl_hosts 1ZRFIBT LAE BT =51

create queue high

set queue high queue_type = execution

set queue high max running = 20

set queue high enabled = True

set queue high started = True

set queue high resource_default.walltime=24:00:00
set queue high resource default.nodes=2

set queue high resource_ max.nodes=4

set queue high acl host enable=true
set queue high acl_ hosts=node1

set queue high acl hosts+=node2
set queue high acl hosts+=node3
set queue high acl hosts+=node4

BT RWY A



| PBSHUBABIIRE (426) UK

Specifies the number of seconds jobs should be

keep_completed held in the Completed state after exiting.

Specifies whether jobs in the queue are allowed to
execute.

Specifies whether the queue accepts new job
submissions.

started

enabled

B ZEEman pbs_queue_attributes

BGEENEERIZ & unset queue fast max_running

#5 BT A



I PBSEEL | /\\\'IkILJ\ uabugﬁ

[root@gv47~]S pbsnodes -a
node2

state=free

np=12

ntype=cluster

node3
state=job-executive
np=12
ntype=cluster

noded
state=down
np=12
ntype=cluster

s 3l
g3 7 P #"
% F }& PO 37 2.



| PBSEEITETRRE (4:1) SuS

busy

down
free

job-exclusive
offline

reserve
time-shared

unknown

job-sharing

B 5 B3y A



| PBSEBUET RS (422) UGS

pbsnodesapFHIEEZSE]
- BT R&EREY, BMYEE "state” F1 “properties”

0 BISEBARSIRGS "offine’ . KRR
TS SRR

-| LTI AR EEmCA B AR, a0 -l free, -l offline

- BT RAIRFE “offline” 8¢ "down” KRR, EERATLL
W ECE L

-rialRiEET A "offline” K&

BF Ry A
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| PBSEET RIS (423) sugon
[ERS= pestat &<, AUEREEMNEET SIS

[root@gv47 ~]$ pestat

node

node21
node23
node24
node4?2
node43
node44
node46
node47
node48
node49
node50
node51
node52

state load pmem ncpu mem resi usrs tasks jobids/users
free 0.00 28070 24 32173 737 0/0 O

free 0.00 258345 48 262447 4612 0/0 O

free 0.04 128952 24 133054 2364 0/0 O

down* 0.00 00 O 000 O

free 0.00 24025 12 28127 660 0/0 O

free 0.00 24025 12 28127 661 1/1 O

free 0.00 24025 12 28127 894 2/1 O

excl 2.00* 24025 12 24025 1310 2/1 12 2726 NONE*
down* 0.00 00 O 000 O
down* 0.00 00 O 000 O
offl* 0.00 48267 24 52369 1203 0/0
offl* 0.00 48267 24 52369 1202 0/0
offl* 0.00 48267 24 52369 1203 0/0

o oo

¢

-




| PBSEIETS S sugon

> gmgr -c "create node node003"
> gmgr -c "delete node node003"

> gmgr -c "set node node001 properties = bigmem"
> gmgr -c "set node node001 properties += dualcore"

4% £ s 2l k. g
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| (ElE35-qsub@d UK

(BRI qsub  <job attributes/resources>  <job_script>

&1 qsub -l nodes=2:ppn=2 test_script.sh

SRRz EREERIARR . BRI R SHEET RBATRHEREHEK

#5 BT A



| R ERRS sugon

—REEAZ—H#F  (Creation of multiple jobs with one gsub
command)

> IRZHIE I—2H(Reference entire set of jobs as one group)

> ({HFIEZSES$PBS ARRAYIDAFRENEFTERYZHE (Each job can find
its place in the array by examining $PBS ARRAYID)

BF Ry A



| eI EIRRT (Job Array ) %45 Su

1098.gnode1
>(qstat -t

> gsub -t 0-10 job script

[sghpc@gvd7 ~1% gstat -t

16081.gv47
1885.gv47

1686[0]
1886[1]
1086[2]
1886[3]
1086[4]
1086[5]
1886[6]
1086[7]
1086[8]
1886[9]

.gvd7
.qvdi
.gvad7y
.gvd7
.gvad7y
.gvd7
.qvai
.gvad7y
.gvd7
.qvdi v
1086[10].gva7 B F B



| PBS{RAVEIAS SuSBA

B AEE—ASHELLEIA

. ;E*%L\)\ u#u a:l:%

B PBSiz{7&%0, LA "#PBS" FFL

B O\ EEFESHELLGSHIR KRGS

#PBS -N vasp

#PBS -l nodes=1:ppn=1
#PBS -1 walltime=12:00:00
#PBS -q high

cd /home/test/work
Jtest.exe

J X IpO ?’ #j‘l)




PBSIZ{TE4Y

B

sugon

£ PBS BIZRH] qsub a5<fTHIYERL, qsubmniT2HBILERES

ETSH

% BB

-a <{EALFHRIE1TAIAIE >

[[PBSRGEE(FIZITHIFFIARTIEL.
(S BNl = Wk [[[[CC]YYIMM]DDIhhmm[.SS]

-A <RR®&>

(EFARRIBF RS FL, REERZSRIAFS

-0 <tRifEl S FRIEEE >
-e <tREEEIREHAYIEE >

ZSHEENEEREHIUE, RENVIBR T, PBSRFECINER BN ES
IR BERF qsubis SRR/ BRT.

trEtEiRmEt . <{Rll>.o<(RllS>

trEE R <{RllE > e<fRIS>

BEREANTMSIUNE:  [<TRE>]<BES>

-N <{Fdk&>

TEEIR AR

-q <Bit5BASI >

EEE R RIB IR, BB\ BFS. BirT a2l
T R ERIBASY. AISRBEFRAGIR— M ESEHBAY, BRANRSS 2RI REEELES
?S%E%TEEMEUER NRZSEKBIEE, wOqsubSIEIEHIARIZEIRE
JBAFIH,

| <EEEEGIE>

Z2 e E P ARISHIPBSR AR IR,
FRISRIRFIR LR T &L

<RFE> [=[<HE> [ RRE[=[<HE>], ... |
B E L 75 2B BRIEE IS T R L ERIB SN CPURIRAYIEIR
MUBTAZERIA AT T : e
#PBS —| nodes=2:ppn=2+1:ppn=1 B5 AT A

\_?\ N




| PBSIZ{TEH (48)

BEITE&¥ % g
-d EPRIT{EER?R (Working directory path to be used for the job)
-W HEE(EWAMKTRZR (Dependent)
3 S ELAYEE (rEmdH. EiRiE)
EHZS%] Man qsub

4% £ s b b 9
#B5 AT A



PBSHE AR IR K sudBh

TER " BH
walltime {ENlz1THISCRRAY [BIY & K(E
cput/pcput {ENV/ERHFE 5 ARV CPURY BN ERAE
nodes RNz TERRIT A (Flcpu) 2B
mem/pmem RN/ BB HFER] FRRYIEE RS AE
vmem/pvmem {ENL/Ea R B EIAR RIS A(E
gpus e EERGPU-RRIEE
software BB Y4 RIR (FLicense)
BEEZRIR Man pbs_resources

#hF RY A



| (EAL B RS Einodes

> RIERES%nodes

F3i%: #PBS -l nodes={<node_count> |
<hostname>}[:ppn=<ppn>][:<property>[:<property>]...][+ ...]

2501 FIE2AN T A, BT A2 RE
#PBS —| nodes=2:ppn=2 job.pbs

VA R Ja P R RBIER AN T
gnode21
gnode21
gnode2?2
gnode22

#5RIT A



| (R RiRIERS%nodes (£21)

> RIS Enodes

F#f2: BIF2NMTR, BITREZDHE, BIMNITTRENTTHIE

#PBS -l nodes=2:ppn=2+1 job.pbs
VAR RIS R BERT T RAIRII T

gnode21
gnode21
gnode2?2
gnode2?2
gnode23

#hFRY A



| (EllE RIS RkS#nodes (£22) sugon
> RiakSE{nodes
Z503: BiEEI T Rgnode58 LinfT4NHTE

#PBS -l nodes=gnode58:ppn=4 job.pbs
B RINEFENT RYIRLT:

gnode58
gnode58
gnode58
gnode58

_)3} P s s k. q
B5FRYTA



| (EllE RIS RS nodes (423) SugiH

> T RIgRkES#nodes-GPURRER IS

# X2 EIEGPURIRRYGIF
#PBS -N vasp.Hg

#PBS -j oe

#PBS -l nodes=2:ppn=12:gpus:1
#PBS -q high

ABIFERIEMTETR, 8MTETR1290CPUZ+11GPU

B 5 B3y A



| $erEts s Sulih

# XE— P FTIR BRI F
#PBS -N vasp.Hg

#PBS -j oe

#PBS -l nodes=2:ppn=12:amd
#PBS -q low

echo "This jobs is "$PBS JOBID@$PBS QUEUE
NP="cat $PBS_NODEFILE | wc -I

cd $PBS O WORKDIR

mpirun -np $NP -machinefile $PBS NODEFILE ./vasp

5PBS Serverfly $TORQUE_HOME/server priv/nodesS{4FHi8ErIT st —2

48 % })g}\ “’ ? ﬂ)



\E\ D A 4 RSB
| (Rl I B RS E sussh
> IR EHIBRSEN
#PBS -W x=NACCESSPOLICY:SINGLEJOB
04 BERE3IM TR, HF2PMREBEIN2TEHE, Bi—
NEENTANHE
BRI ALOT :
#PBS —q comm_queue
#PBS —| nodes=2:ppn=1+1
#PBS —W x=NACCESSPOLICY:SINGLEJOB
#PBS —N EXTRA

MPIRUN —np 5 —machinefile $PBS_NODEFILE ./myjob

B5RTA



| PBSHIAZ] sugon

# XE— B TRALBI ARG+
#PBS -N test
#PBS -1 nodes=1:ppn=1

cd $HOME/test/
Ja.out > $HOME/result/a.result

# XR— 1 FTIRAL B ARRIGF
#PBS -N vasp _job

#PBS -l nodes=2:ppn=38
#PBS -q low

echo This jobs is $PBS JOBID@$PBS QUEUE

cd $PBS O WORKDIR

NP="cat $PBS_ NODEFILE | wc -I

mpirun -np $NP -machinefile $PBS NODEFILE ./vasp

T FRILTA



| PBSEIAZSG] (£21) sugth

B SN7EPBSEIAT, EEXIPBSIMELENRNBHITHOE

m L4, $PBS NODEFILE, iZS3HABIERA:

node

node1

node?2

node2

B W F—HRMPIFERF, STE#EIS $PBS_NODEFILE /EJ8 MPI By
" -machinefile” £%4, W_LHIR=

B [—SREEEARNT RIEESIN, FEAANSYSHYas ST 8U8TUA
ansys121 -dis -machines nodel:2:node2:2 -i test.inp -o test.log

B XEEAIIETLARS $PBS NODEFILE #7408, BRIEEAER
B5RUY A



PBSHIARZA (£22) Sugon

# IXE—NANSYSHFHAT R AYEIF
#PBS -N ansys_job

#PBS -l nodes=2:ppn=8

#PBS -q low

INPUTFILE=test.inp
OUTPUTFILE=test.log

hosts="cat SPBS_NODEFILE | uniqg -c | awk {print $2":"S1}' | tr '\n' ":' | sed 's/:S//"

cd $PBS_O WORKDIR
ansys121 -dis -machines Shosts -i SINPUTFILE -o SOUTPUTFILE

B5RTA



~le, e el —1 =

PBSE AR IET = sugon
TER i% BB

EESHEL LgERRANT S BIESHOME, $LANG, $LOGNAME, $PATH, $MAIL, $SHELLFOSTZ,

$PBS_O_HOST

qSUb}RAZHITI R FR

$PBS_O_QUEUE

qsubiZAZAI B A ERAIBAFTI AR

$PBS O WORKDIR

qsubfRAZHY AV AYAERTERIZ

$PBS_JOBID

1Rl PBS R GEIEERI LS

$PBS_JOBNAME

FBRiEEr R, STLAEEIRAZAIRTERgsub —N <{EIlEZ>IERE, B
B TEPBSHIZAFANINAPBS —N <{Eill$5>,

$PBS_NODEFILE

PBSESIEEANEIZ THIT RE. ZZEEFTIAINEPER. SE
PBSHIZN R F3#PBS —| nodes=2:ppn=28 et Iz TR MRS, BILAE
ﬁEiP BS_NODEFILEFERIAH 5 |APBSESAIEEAIMFINZITAIT R,
tean:

#PBS —I| nodes=2:ppn=2

mpirun —np 4 —machinefile $PBS_NODEFILE <f&F%&>

$PBS_QUEUE

PBSHIZASTERATRIRIBAGIE R




ok

| (b st
> ARAAES

EQRH)
C(5ShK)
H(£REB)
Q(HERA)
ROZ1T)
T(¥30)
W(ZFFF)
S(HEfT)

& '
i

Q->R->E->C

B

sugon
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| /ElisT=-gstatdn< UK

qstat —g
gstat —B
gstat —a,-s,-n,

gstat -Q
gstat —f jobid
FHER

# 5 RILY L



gstatap <&yl

-bash-3.2% gstat -a
»>(Qstat —a Req’d Req'd Elap

SeasID NDS TSK Memory Time S5 Time
== ZIES

Comm_gque teat.sh leg:0 R O
multi co run_tat.cle 240:0 R 0

»(qstat —s Req’d Req'd Elap

SeasID HDS TSK Memory Time S5 Time

EEE ;E*% COmm_gque test.sh

milti_co run_tst.cie

>qstat —N Req'd Req'd Elap
—== SeasID HDS TSK Memory Time S5 Time
oEETR

comm_que test.sh
gnode2l /0

576.gnodel milti_co run_tat.cie
gnodeSa,/0




| gstatanS&F (%)

[rootlgnodel ~]# gatat —-£ 575
Job Id: 575.gnodel
Job Name = test.sh
Job Owner = rDDt@gLDginHDdFI
resources_used.cput =
resources used.mem = 2544kb
resources used.vmem = 130740kb
regources used.walltime = 00:26:04
job state = R
: = queue = comm_gueue
qStat —f <J0b id> server = gnodel
Checkpoint = u
EE}E&QH}«E_“_{;“U\ ctime = Sun fug 15 15:15:40 2010
Error Path = gloginnodel:/root/test.sh.e375
exec host = gnode2l/0
Hold Types = n
Join Path = n
Keep Files = n
Mail Points = &
mtime = Sun fBug 15 15:15:42 2010
Output Path = gloginnodel:/root/test.sh.o575
Priority = 0
gtime = Sun RAug 15 15:15:40 2010
Eerunahle = True
Eeaource Iist.neednodes
BEeaource List.nodect =




| Rl isiE-gselect$®< UK

gselect -N
gselect -s

gselect -u
HFHER

B5 AT A



| EulEsTE sugih

> qdel flpR{EL
-m [ FREAE
-p &EHIMIFR (Purge jobs that cannot be properly deleted)

> qalter {&{Ell
> qgrerun EFNETEL (BEERHIIT)

> gsig KIXfES (BEERHT)

B 5 B3y A



I «Eﬂ.ligfgi qdel Sucﬂgﬂﬂa%ﬁ

> {EFAqdelibREIT qstatEEERIRI/EAL
<% qdel <job id>
2541 qdel 575.gnode1

> qdelz@sIERIEL
< HZ%E  qdel —p <job id>

2431 qdel —p 575.gnodeT
> qdelffiBRRTE{FL
qdel all

B 5 B3y A



| /EAVETE gretun

> H{Tqrerunip <

S RE: qgrerun <job id>
Z4451): grerun 575.gnodel

> e EINE(T

S HE: qrerun —f <job id>
25451: qrerun —f 610.gnodel

45 2 % 3 H 4
#B5 AT A



| YEWVEER ghold/qrls

> qholdfREEHEA SRR EL

T Ry =5 e ghold <job id>
5. ghold 576.gnode1

> qrisTEBUREFHIEAL

T R =5 e grls <job id>
Z&45): qrls 576.gnode1

B3 KF A



| EVETR gsig sugon
> EEEETHEL

TR gsig -s suspend <job id>

5. gsig -s suspend 576.gnode1
> IREREBFHIFL

S HZE: gsig -s resume <job id>

eyl gsig -s resume 576.gnode1

When suspended, a job continues to occupy system resources but is not executing
and is not charged for walltime. The job will be listed in the "S" state. Manager or
operator privilege is required to suspend or resume a job.

B 5By A
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| SR EALIRR SugEh

[dawning@nodel ~]$ gstat

Jobid Name User  Time Use S Queue

93.nodel test.pbs zhaocs O R default
95.nodel vasp.Hg vasp O E default
111.nodel structure amber O Q default
112.nodel gaussian gauss 0 Q default

AHEF M ELL BIHEBAI -
gorder 111.node1 112.node1

[dawning@nodel ~1$ gstat

Jobid Name User  Time Use S Queue

93.nodel test.pbs zhaocs O R default
95.nodel vasp.Hg vasp O E default
112.nodel gaussian gauss O Q default
111.nodel structure amber 0 Q default

BRIY A




| iSRRI R SuSBA

m PBSHIAFRILUSES MBI [BRMKERKR R, ARG TRIZZ—
MEd e Zmzerk, SNETHAAT

#PBS -N step?2

#PBS -1 nodes=4:ppn=4

#PBS -q high

#PBS -W depend=after:<JOB ID>

B SiEERUARIERSER, (Rl AsEElT

#PBS -N job rerun

#PBS -l nodes=4:ppn=4

#PBS -q high

#PBS -W depend=afternotok:<JOB ID>

T A




i
h 3

Q:;
=

| PBSHIFSEAEL Sul

STORQUE_HOME/server_priv/accounting/
format: YYYYMMDD

[root@gv14l server priv]# 11
total 56

drwxr-xr-x
drwxr-x---
drwxr-x---
drwxr-x---
drwxr-x---
drwxr-x---
drwxr-x---
drwxr-x---
drwxr-x---
drwxr-x---
-rw-r--r--
drwxr-x---

]

root root 4096
root root 4096
root root 4096
root root 4096
root root 4096
root root 4096
root root 4096
root root 4096
root root 4096
root root 4096
root root 29
root root 4096
root root 1352
root root

root root

[
oo

[y ]

[root@gvl4]l accountingl# 11

total 152

-rw-r--r-- 1 root root 5237 Nov 38 20181115
-rw-r--r-- 1 root root 727604 Nav : 20181116
-rw-r--r-- 1 root root 55151 Nav 16:57 20181117
-rw-r--r-- 1 root root 8045 Nov 16: 20181118

(g}

[
[y ]

:16

(g

L

=R R R R R R R

nodes

a P
a L ¢
(= e = R W]

serverdb
server. lock
tracking

oo L)

b

# 5 Ry A



| PBSHIFSE/EL

11/15/2018 €@
11/15/2018 )
tﬂst/TﬂstAutnInstallfupdatﬂGrldVlﬂannflg start_ :nunt 1 start: J4Z££J4zﬁ owner: testuz@gvl4l exeg_hcs
dnodes=gv141 Re - List. ect=1 Resource List.nodes=gv14l Resource List.wallti
0 i q estl2 jobname=testO e= cti 542223114 gtim
tﬂst/TﬂstAutoInstallfupdatﬂGr1dv1ﬂchnflg start_count=1 start=1542223426 owner=test02@gv141l exec hos
Resource List.neednodes=gv141 RﬂSOUTLE List.nodec —l Rﬂsourge List.nodes=gv141l Resource List.walltime

_Llst.wallEi
s_used.walltim

K MAHINEAL A2 I Eaccounting I {4H

114 etime=1542223114 work_dir=/tmp/Src
1/0 submit_args=-N test02 -1 nodes=gv14l
session=0 end=15 26 Exit_status=

115 etime=1542223115 work_dir=/tmp/Src
0 -N test02 -1 nodes=gv14l



PBSHYI SEARMl - RAPIRTS




| PBSHIS

FSEEL RS R TS

0 Job execution successful

-1 Job execution failed, before files, no retry
-2 Job execution failed, after files, no retry

-3 Job execution failed, do retry

-4 Job aborted on MOM initialization

-5 Job aborted on MOM init, chkpt, no migrate
-6 Job aborted on MOM init, chkpt, ok migrate
-7 Job restart failed

-8 Exec() of user command failed

-9 Could not create/open stdout stderr files
-10 Job exceeded a memory limit

-11 Job exceeded a walltime limit

-12 Job exceeded a CPU time limit

I8¢

sugon
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| PBSHIS

HSE{EAl

ctime
etime
gtime
start

end

Time job was created

Time job became eligible to run
Time job was queued

Time job started to run

Time job finished

I8¢

sugon

#5 RITA



PANPAN -+ T
| AN sugon

gsub : Submit jobs

gstat : View queues and jobs

qdel: Delete/Cancel batch jobs

galter : Modify queued batch job

ghold : Hold batch job

grls : Release batch job holds

gsig: Send a signal to a batch job

gmgr : Mange pbs configuration (queue server, etc.)
pbsnodes : Show and control node status

pestat : show brief status of nodes

B 5 Ry A
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72%;& sSugon

fENR T VEER4R (Working directory path to be used for the job)

{Edl&2FR (Job Name)

AL fEFIRIRASY (Destination queue)

1EIFERIRIR (Resources required )
S ELEE (RERd. BiREE)

HEEIEALAYKEIRER (Dependent)

EZS8# Man gsub

—



| gsub -I A sugon

1Z2 e/ IR RIBSAIPBS AR RIS,
SRR IR ™EI(:
<5ﬁ%>[ [<#E2> [ FRER[=[<H=>]], ... ]

BN El 5 2 BRI R 15 BRI SNCPURIRIIE R, WIATLAERIA 0T
#PBS —| nodes=2:ppn=2+1:ppn=1

#PBS -1, Hi& 5qsub -I2—#£AY
ex1: gsub -I nodes=5FNFH14AaI#PBS -l nodes=5,

EET@EH SR P IR T RRAITIZELL

ex2: gsub -l nodes=2:server+14

EET@% SRR serverp RS RIMIUN T R TIZ( R

ex3: qsub -l nodes=4:ppn=2

R EIFENN T RESN TR RS

ex4: gsub -l nodes=gvnodel:ppn=4+gvnode2:ppn=2
F=zlEWEEgvnode1 FRIII ML EEE S5gvnode2 ERIFE MR ZESRIE R TSR,

B5RY A



| MauijgREgsn 42 sugth

> PBSHAEECHENABERIES (pbs sched) , (ESXMBREANBEEIIITE
%, CIREMOMENZEHED, N—RNEREENZEES T, (IR
BILEANUESS, SRETAE, Bpbs schedfi/IAMLT, itk BILUER
B = SRR RS TANS, Mauist a2 PR —,

> MauiSREBRURAOAE SRS ORI FBR A ML OIS, Mauify2syER
REBEEDITFERNSHEE: (FlL5EkUob Priority). JEEFI7DE(Scheduling
and Allocation)., N EFOINFHE= (Fairness and Fairshare), [B3E (Backfill) #0
TREA kAR (Reservation Policy), MauilyQoSHHRFEIRFIARSZIEREES. RIS
bR (Policy Exemption)f I8 E4FERISZFRIAIAL,

> MauiFZERREESRTIHEHRSER. HATTLUEMauif85R/IPBSHRI—MEM.

EE e RS ]



| MauilEE=s1143

BEESH:
USERCFG HFRESECE

CLASSCFG BAFISERRHECE
NODEALLOCATIONPOLICY Fraifia)sng

RESERVATIONPOLICY  FRZERE
FSPOLICY /AFHEEEE
QOSCFG RFBFREBE (IEhH)

_);} 2 = 2l X g
#5 AT A



| MauilBEzEss 2

E = IU\lﬁ ﬁg

http.//www.adaptivecomputing.comy/products/maui/
http //docs.adaptivecomputing.com/maul/

http.//docs.adaptivecomputing.com/maul/pbsintegration.php

http.//www.adaptivecomputing.com/support/download-center/maui-cluster-
scheduler/

Maui is no longer actively developed or supported by Adaptive Computing.

1 Q(easons

to Switch from

Moab

#hFRY A



| MauifV%sx (AR <L) sugon
- EEERERCEF Torque

- BERXEE
tar zxvf maui-3.2.6p17.tar.gz

- IWFIRE
cd maui-3.2.6p17
Jconfigure --with-pbs=$MANAGER HOME --prefix=$SCHEDULER HOME
--with-spooldir=$SCHEDULER HOME --with-key=2014 LDFLAGS=-
lcrypto >> $GRIDVIEW _NODE INSTALL LOG 2>&1

--with-pbsigETorque%Z=H=
© IR

make
make install

B 5 B3y A



| MauifV%3x (BRST/RLE) (49) sugon
D.ﬁﬁﬁﬁﬂmﬂﬁi

cd maui-3.2.6p17

cp etc/maui.d /etc/init.d/

vim /etc/init.d/maui.d

(EEFRY” MAUI_PREFIX=/usr/local/maui”
(mauiYLRBR, AFINHREE)

O {EHpbs sched, FAmaui

chkconfig pbs sched off
chkconfig maui.d on
service pbs sched stop
service maui.d start

CERE S S



i

i

=HY

drwxr
-rw-r
drwxr
drwxr
drwxr
-rw-r
-rw-r
-rw-r

example.maui.cfg

P = R

=R R

5 maui.cfg
maui.ck
maui.ck.l

5 maui.pid
maui-private.cfg

e

-rwW-r--r
drwxr-xr-x
drwxrwxrwt
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x

[ I e T L i O Y L

b

# 5 Ry A



| Mauifgsm< sugah

checkjob checknode showbf showconfig showgrid showhold
showq showres showstart showstate showstats runjob canceljob ...

F—2SFENEEGS, TIREHDwSEEEARAFENRIETH (FLal
FEBAER) [ EhaLarSSresiEfatm<STI8esL, Ll showg 5 gstat,

canceljob 5 qdel &,

BF Ry A



| /EAiZi (Job Failures) Sugy

[rootlgloginlodel ~]# checkjob 575

> {EHcheckjobEB(FIENFES, -
BIERE. BAF. FRiBR, bRz R e
1j'-|j,““ Fﬂ]ﬁjlﬁj ,E%Hjlaj\ ﬁE% EE:EF; :j.rai_liniuut gro Jp:ru:n:rt class:comm gueue gos:DEFATLT

g ii‘all'I:i_mF-: aa
RE

{TlmE Queued 'Iur,al: 00:00:02 Eligikle: 00:00:02)

StartTime: Sun Aug 15 15:15:42

ﬁ%\%;i Total Tasks: 1
o 8 A Reqg[0] TaskCount: 1 Partition: DEFAULT
CheCkJOb <J0b_|d > Hetwork: [NONE] Memory >= 19%96M Disk >= 0 Swap >= 0

Opaya: [NONE] Arch: [NONE] Features: [HONE]
Dedicated Resources Per Task: PROCS: 1 MEM: 19%6M
NodeCount: 1

NV
EWU 3 Allocated Nodea:
[gnodedl:1]

checkjob 575

IWD: [NONE] Executable: [NONE]
Bypasa: 0 StartCount: 1
PartitionMask: [ALL]

Flags: RESTARTARLE

Rezervation '575" ({-00 53 -» 7 Duration: 7:00:00:00)
FE: 1.00 StartPriority:




EaRhY:
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sSugon
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Il%;

EHHJ LS sugon

[EiE: EESHARNA LT RTESERENBRT, BERNSR
R ECLE —LRRIRAVIMEL, iEE(1XIE 7. B4, IMERAGEIER

KEWRINETT, RIESMAR KPR EHEFENRIRZBIEI T8,

WallTime@— NS

2y EENHERAAEVIBERELRIR, RJBZMYIFE, MRBX
R AT LA R R BIEGhIaE R R IR

Bl ENBETRRRLEHENER T, —LESMARELETLIES
"EBA" EEETRRIEMLSERAMEL I SBINRR, 8 CHRRERS
%ﬁﬂ, Mmz1TIEER. FESETERE, BRHEOINTER &k SR

HF K

Y 4



G

» R FEBE (Job Priority)

Zinl, ZREEEARBAP (PP, BLFl. QOS. Account) [B]E)#1]4AC .

#5 AT A



| HIVBERES

LA RIS

3,
4.
5,

?EFE‘%%TE@%T—W5*41E?*ﬂ%ﬁﬂi@ﬂﬁﬁﬂ’ﬂ%%ﬁfﬁ%ﬂ%ﬂ, S0
JUNY
1.
2.

TRV AL SRR 7 N SR A ST R s R AV /E A0

NRAH, BEEHSES (MCRD, FIHRRZEEEARE) |
NEFENSEE (0Fs, BIAFHE) ;
F—RAHMFEMHIIRILAD BIE AN E;
F—NFHAETRNCREESNES B SEYERIRS;
F—PMEERITTBNERERHNE S FHHEM TR FIRIFER.

HF K

B

sugon

ok M- |



B SulBh
MR RIS E AT

LACREDSEAEH AR, EIRFERATR:
S CredPriority = CREDWEIGHT * (
G USERWEIGHT * J->U->Priority +
s (AT e GROUPWEIGHT * J->G->Priority +
— ACCOUNTWEIGHT * J->A->Priority +
2 QOSWEIGHT * J->Q->Priority +
RES (BEAR) NooE CLASSWEIGHT * J->C->Priority )
MEM
o LAFSSRARH 95, BT RATNIT:
PS FSPriority = FSWEIGHT * (
WaLTIvE FSUSERWEIGHT * (J->U->FSTarget - J->U->FSUsage) +
— FSGROUPWEIGHT * (J->G->FSTarget - J->G->FSUsage) +
BYPASS FSCLASSWEIGHT * (J->C->FSTarget - J->C->FSUsage) +

TARGET (BIFEF) TARGETQUEUETIME
_ TARGETFACTOR FSQOSWEIGHT * (J->Q->FSTarget - J->Q—>FSUsage) +

CONSUMED FSACCOUNTWEIGHT *  (J->A->FSTarget - J->A->FSUsage)
PERCENT ) B5ERYTA




~E B EE
I U:JJxPQ

AR ARIEHIRE :

I8¢

sugon

list of zero or more space delinuted @E-f:i.ﬁa class specific CLASSCFS [batch] MAXIOE=50
<ATTR===VALUE=> pairs where <ATTE= attributes.  See the flag (DEF=highprio
. . iz one of the following: overview for a description of
CLASSCEG=CLASSID=] PRIORITY, FSTARGET, QLIST, QDEF, [YONE] - (up to 50 jobs submited to the class bat ch will be
PLIST, PDEF. FLAGS, or a fasmess policy NOTE: Only available in Mani [dllowed to execute simultaneously and will be assigned
specificztion 3.0.7 and higher. the QOS5 highprio by default)
CLASSCFG[high] PRIORITY=11000
.]jst of zero or mere space delimited specifies user specific

USERCFG[<USERID=]

- ATTR>=<VALUE- pairs where <ATTR>
15 one of the followang:
PRIORITY, FSTARGET, QLIST, QDEF, [VONE]

attnbutes. See the flag
overview for a deseription of

USERCFE[john] MAXIOB=50 (DEF=highprioc
(up to 30 jobs subputted under the user ID john wall

USERCFG[liyuan] PRIORITY=500 MAXPROC=1000 MAXJOB=1000

- legal flag values. be allowed to execute simmltaneously and will be
PLIST, PDEF, FLAGS, or a farmess pelicy NOTE: Ouly available in Mawi |3ssigned the QOS highpric by default)
specification 3.0.7 and hagher.



AT

EES
U;JJxP

[EERIRHIRE :

IR E

I8¢

Sugon

specifies the pumber 1dle jobs fo
evaluate for backfill The
backfill alzomthm will evaluate

BACKFILLDEPTH 128

Maw 3.2.2 and hizher)

BACEFILLDEFTH =INTEGEF.- 0 (mo Lmat) the top <3 priority jobs for |(evaluate only the top 128 highest priority idle jobs for
scheduling. By default, all jobs |consideration for backfill)
are evaluated.
specifies the enteria used by the
one of the following FROCS, backfill alzonthm to determame
BACEFILLAMETRIC PROCSECONDS, SECONDS, PE, or PROCS the best' jobs to backfill Only |BACKFILLMETRIC  PROCSECONDS
PESECONDS applicable when using BESTFIT
or GEEEDY backfill algorithms
. one of the following: FIRSTFIT, specifies what backfill al gonthm
BACEFILLFOLICY BESTFIT. GREEDY. or NONE FIRSTFIT Tl be nsed EACKFILLPOLICY EESTFIT
Faxs L .
B RIBANIRE
_pecifies how preemptible jobs |PREEMPTIONPOLICY CHECKPOINT
. one of the following: . . .
restarted at a later ome)

#5 RITA



A r—— kY A S = R
PEERIIRE sugtn

LT AR EIN FRISE:
1.5R6I8ECE 1 (PREEMPTIONPOLICY)
BeIs e S0 A8E:
a)SUSPENDIERE : 1§ "#iie5E" (FIRIATEATEER, BlCPUERIR
b)CANCELEWE : BIEMEITH "#iiehE" (ElHERIE
c)REQUEUEEFTARN : BIEFEEITHY "#iehE" (FIHEERE, FEFTHEA.

d)Checkpointfi@ B /R HNIEEEITH "#ienE" (FIVERNERFREFIHIE, FEZR
EI’\J?)?, W ehEE (FUNREFRERIREFREIEIT. FTEIERIZ, CheckpointFEZ2MT
FA3ZHF.

28R /BTE "f8h#& (PREEMPTOR) " BiE

BhE" B, JLUREZIAS (QDEF=preemptor) , HAJLUREZIEBMEIL,
e AR UIMBER "HIe5#&E (PREMPTEE) " &M%

SehEXRM, "wHehE" B, TTLUREZRIBAY (QDEF=preemptee) , BATLURERIREA

{Edl,
4 85E" (PR REST "BiehE" (FLAMLTR.
BRI RIS,

EE e RS ]



EEFES
I U;.hqu

e aRERAIIRE :

I8¢

Sugon

FEEEMFTIONFOLICY

one of the following:

REQUEUE, SUSPEND, CHECEPOINT

REQUEUE

specifies bow preempiible jobs
will be preempted (Available
Mam 3.2.2 and kagher)

PREEEMFTIONPOLICY CHECKPOINT

(jolbs that are to be preempted will be checkpomted and
restarted at a later tume)

#5 RIT A
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UIRYEC & sugon

MauifE B S HER SR E Xt maui cfoh, RESHEIISEEST

AiMaui Administrator's Guide

FESHUT:

vim maui.cfg

# iIREMauifRSEENZ

SERVERHOST server

j&L F@‘RBE%F', HBEMauifiEiIHiR, BIEERAEREE, EX8UE
\| |/ %’

ADMIN1 root
# _RIRAR, FREEXSUERRE, (BReEURlENE
ADMINZ2 zhang wang zhao

# IR, RBEENR, ALLRRATEIKE
ADMIN3  ALL e


http://www.clusterresources.com/products/maui/docs/mauiadmin.shtml

| MauittFeE () SugBh

# EXZRETESE (Resource Manager) , f8EREIAHPBS, LINKTorquefRss
==
RMCFG[O0] TYPE=PBS HOST=server
RMPOLLINTERVAL 00:00:30

SERVERPORT 42559
SERVERMODE NORMAL
Elul«ﬁ%
LOGFILE maui.log
LOGFILEMAXSIZE 10000000 (EA{s/Agbytes, HHELE10M)
LOGLEVEL 3

B 5 B3¥ 4



| MauitteE (422) UK

#1gEFair share =&

#FSPOLICY PSDEDICATED
#FSDEPTH 7
#FSINTERVAL 86400
#FSDECAY 0.80
#iREMIE (Backfill) ZRig
BACKFILLPOLICY FIRSTFIT
RESERVATIONPOLICY  CURRENTHIGHEST
# RO ECRER

#NODEALLOCATIONPOLICY MINRESOURCE
#NODEALLOCATIONPOLICY CPULOAD
NODEALLOCATIONPOLICY FIRSTAVAILABLE

BF Ry A



| MauittFesE (423) SuSBA

# QOSECE
QOSCFG[preemptor] QFLAGS=PREEMPTOR
QOSCFG[preemptee] QFLAGS=PREEMPTEE
CLASSCFG[high] PRIORITY=11000 QDEF=preemptor
CLASSCFG[low] PRIORITY=6000 QDEF=preemptee
CLASSCFG[middle] PRIORITY=9000 QDEF=preempte
#RAPMERIRE
USERCFG[root] MAXPROC=400 MAXNODE=100 MAXJOB=100
USERCFG[test] PRIORITY=100 MAXPROC=200 MAXJOB=10
USERCFG[DEFAULT] PRIORITY=100 MAXPROC=100 MAXJOB=4

B 5 BFA



| Gridview/E\l B AR sugon
Host A

: ) " S _Mom II
commands " Maui !""'—

’[[ PBS_Server JJ><

! g
l_ Queue

o /

j Script file

#5 RIT A
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#5 RIT A

===Vl = HFHERRE EEAS:3 QME @ hpcadmin
S ErER QFE[ | | Q5=  SENAEP | | CRIE
=
HrRSh  BHPHRSEER BARTIRIEY  EERE A=A
i @ EE:AD(10)
- C testad Cluster_gvi141 Br & 1000 1000 batch,middle,low,defaultApp,high
. gv4ltesiol Cluster_gv141l BrF & 1000 1000 batch,middle,low,defaultApp,high
- testadnisnot Cluster_gvi141 B & 1000 1000 batch,middle,low,defaultapp,high
=T gvtest04 Cluster_gvi141 Br & 1000 1000 batch,middle,low,defaultApp,high
- AREESE gv41test03 Cluster_gvi41 BrF & 1000 1000 batch,middle,low,defaultApp,high
~ _ gv41ltest02 Cluster_gvi141 B & 1000 1000 batch,middle,low,defaultapp,high
Administrator Cluster_gvi41 ErF & 1000 1000 batch,middle,low,defaultApp, high
. == testadnissamea Cluster_gvi141 BrF & 1000 1000 batch,middle,low,defaultApp,high
S A Guest Cluster_gv141 EF {&£ 1000 1000 batch,middle,low,defaultapp,high
krbtgt Cluster_gvi41 ErF & 1000 1000 batch,middle,low,defaultApp, high
O © ZiEE:NIS(15)
G test Cluster_gv141l BrF & 1000 1000 batch,middle,low,defaultApp,high
o o= 5 nis01 Cluster_gvi41 ErF 1= 1000 1000 batch,middle,low,defaultApp,high
) test001 Cluster_gvi141 Br & 1000 1000 batch,middle,low,defaultApp,high
reuserl Cluster_gv141l BrF & 1000 1000 batch,middle,low,defaultApp,high
test112 Cluster_gvi141 B & 1000 1000 batch,middle,low,defaultapp,high

.
=




= BASIEE TS 2 L‘;}ﬁ@ 3 hpcadmin

g8 emsE v © Z=hnBAS O BIFRIAF BIHERE

¥

FLUENT fIfElse : O RFEAIETE

batch

JIIIZI
Ho

MFIBFiE T 200

51
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¥
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