Cuctema ynpasneHusa sagaHuamm TORQUE.

1. BBegeHwue.

Cucrema ynpaiieHus 3aaHMsIMM [OrquUe mpeaHa3HayeHa Ui YNpaBICHUS 3allyCKOM
3aJjay Ha MHOTOIIPOLIECCOPHBIX BBIYMCIUTENIBHBIX YCTaHOBKAaX (B TOM 4MCie KiacTepHbIX). OHa
IIO3BOJISICT ABTOMATUYECKU PACIPEIEIATh BBIYMCINUTEIBHBIE PECYPChl MEXAY 3aJadyaMy,
YIpaBJIATh MOPSAAKOM HX 3aIlyCKa, BpeMEHEM paboThl, MOJy4aTh MH(OPMALMIO O COCTOSIHUU
ouepeneil. llpu HEBO3MOXKHOCTH 3amycKa 3aJady HEMEJICHHO, OHM CTaBSATCA B OdYepelp U
0’KU/IAI0T, TIOKA HE OCBOOOSTCS HYKHBIE PECYPCHI.

Hecmotps Ha 1o, uto B TORQUE nMeercs BcTpoeHHas mporpaMMa-IijaHuPOBIIHK
(scheduler), pbs_sched, 00b14HO OH HCITOIB3YETCS €AUHCTBEHHO KaK CHCTEMA yIIPaBICHHSI
3aJJaHUSMU (resource manager) COBMECTHO C IUTAHUPOBIIMKOM, JICTAIOIINM 3aIIPOCHI K HEMY.
Cucrema yripaBIeHHS 3aIaHUsIMU 00eCTIeYnBaeT HU3KOYPOBHEBBIN HA00p (DYHIIMOHATBHBIX
BO3MOXKHOCTEH ISl CTapTa, MOJICPKaHsI, OTMEHBI 1 MOHTOpUHTA 3aanuii. He oOnanarommuit
THUMH BO3MOXXHOCTSIMU TUTAHUPOBIIUK B OJIMHOYKY HE MOYKET YIIPABJIATH 3a/la4aMH.

TORQUE rnaBHbIM 00pa3oM UCHOIb3YEeTCS HA MHOTOMPOIIECCOPHBIX BHIYMCIUTENbHBIX
ycraHoBkax. OObEAMHEHUE PECYPCOB B BEIYUCIUTEIBLHBIX YCTAHOBKAX OOBIYHO YMCHBIIIAET
HEO0OXOUMOCTD B MTOCTOSSHHOM YIPaBIEHUH pecypcamu s mojb3oBaTeneid. Hactpoennas
OJTHAXTBI TIPABUJILHO BBIYHCIUTEIIbHAS YCTAHOBKA a0CTParupyercss OT MHOTHX JICTaJICH,
CBSI3aHHBIX C 3aIyCKOM U yTpaBlieHHeM 3a1aHusaMu. [Tonb30Barento 0ObIYHO HAZ0 YCTAHOBUTH B
napaMeTpax JIMIIbs MUHUMAIIbHBIC TPEOOBaHUS K 337a4e, U €My HEeT HEOOXOUMOCTH 3HATh JIAXKe
MMEHA BBIYUCIUTENbHBIX Y3JI0B, HA KOTOPBIX 3a7a4a BBITOIHIETCS.

BeruncnurensHas ycTaHOBKA BKJIFOYACT B Ce0sl YEThIPE THITA PA3THYHBIX KOMIIOHEHT: *
['maBueii y3en * Submit/Interactive Nodes * Boruncnutenbhbie y3ibl * Pecypcbl

I'nasnwtii yzen

BeruucnurensHas ycTaHOBKa 00s13aHa UMETh IIaBHBIN y3ell, Ha KOTOPOM 3aIlylleH
pbs_server. B 3aBucuMocTH 0 HEOOXOAUMOCTH HITH MTAPaMETPOB CUCTEMBI TIIABHBIN Y3
MOYET OBITh MPEIHA3HAYEH TOJIBKO JJISl 3TOTO WJIM K€ TaKXKe UCTIOIHATD POJIb APYTHX
KOMITOHEHT CHCTEMBI.

Submit/Interactive Nodes

O6CCHC‘-II/IBaIOT I10JIB30BaTCIIIM TO‘-IKy BXO0J14a B CI/ICTCMy, IJIA TOTO I{TOGLI OHHM MOTI'JIN
praBJ'ISITB CBOUM 06’beMOM pa6OTBI. Ha ITUX ysnax IT0JIB30BAaTCIIN MOFYT CTaBUTH Ha
BBIITOJIHECHUEC U OTCJICKHWBATH CBOU 3aa4U. Ha HHUX BO3MOKHO BBIITIOJIHCHUEC KIIMCHTCKUX KOMaH

(mammpumep, gsub, ghold).

Botuucnumenvnoie Y36l



Ponb BBIYMCIUTENBHBIX Y3J10B — BRIIOJIHATDH [TOCTaBJIEHHBIE 3a/1aun. Ha kaxaoM u3 Hux
pabotaet pbs_mom asst Toro, 4TOOBI HAYMHATE, TPEKPAIIATH M YIIPABISATH OCTABICHHBIMH B
ouepelib 3aJa4aMH.

Pecypcot

Cucrema MOXET OBITh OpraHU30BaHa TaK, YTO HEOOXOUMO YIIPABIAThH paCIpeIeICHHEM
HEKOTOPBIX PECYPCOB (HANpPUMEp, CETH U 3aIIOMUHAIOLINE YCTPOIMCTBA) MEKITY
BBIUMCIUTENbHBIMU y31aMu. Hanuuue 3Tux pecypcoB OrpaHUYEHO U JOKHO Pa3yMHO
pactpeaensaThes Ak 00eCIeYeHHsI MOBBIMICHUS IPONU3BOAUTEILHOCTH.

JKu3HEHHBIM LUK 3a/1a41 MOXET OBITh pa3zeliec Ha YeThIpe CTaauu: * cozganue *
IIOCTAaHOBKA B OYepe/ib* BBIIIOJIHEHUE * 3aBEpILICHUE

Co3zo0anue

OOBIYHO MUIIETCS] CKPUNT, BKIFOUAIOIINKA B ce0s BCE MapaMeTphl 3aauu. DTH
HapaMeTphl BKIIOYAIOT B ce0sl TO, KaK JI0Jro 3a/1a4a MOXKET BhIOJHAThes (Walltime), kakue
pecypcbl He0OX0UMBI U COOCTBEHHO TO, YTO TpeOyeTcs 3amyckath. [Ipumep Qaiina, crassiuero
3ajiayy B ouepeb.

#PBS -N localBlast

#PBS -S /bin/sh

#PBS -1 nodes=1:ppn=2,walltime=240:00:00
#PBS -M user@my.organization.com

#PBS -m ea

source ~/.bashrc

cd S$HOME/work/dir

sh myBlast.sh -1 -v

DTOT cKpHIT onpeaenseT ums 3agaun (localBlast), kakoe okpykeHHE UCTTOB30BATh
(/bin/sh), To uro TpebyeTcs KCMOIB30BaTh 00a Iporieccopa Ha oHOM y3ie (nodes=1:ppn=2), To
YTO BBIMOJHATH 3a/1a4a Oynet makcumyMm 10 queit, u To yto TORQUE nomken mocnate muchmMo
Ha USer@my.organization.com B cityuae OIIMOKH MJIH OKOHUAHHS BBITIOJIHEHHUS 3a1a4n. Tarke
MOJIb30BaTENh YKa3bIBAET TJI€ M UTO COOCTBEHHO BBITIOJIHSTS.

Ilocmanoexa ¢ ouepeon

[TocTanoBKa B 04Yepe/b MPOU3BOIUTCS KoMaH 10l Sub. [TpuopurteT, BhICTaBIsIEMBbIii
aIMUHUCTPATOPOM, Jajiee ONPEEseT BPEMs Hayalla BBIITOJIHEHUS 3a1a4H.

Boinoanenue

OOBIYHO 3aHUMAET OOJIBIITYIO YACTh )KH3HEHHOTO ITMKIIA 3a/1aud. [10 Bpems BBITIOJTHEHUSI
CTaTyC 3a7a4i MOKET OBITh 3ampolleH kKoMaH o gstat.



3asepuienue

[To ymonuanmto, KOria 3aa4a BeIoJIHeHa, (aiiel stdout u stderr konupyrorcs B
JUPEKTOPHIO, OTKY/Ia 3a/1a4ya ObUIa IIOCTABJIEHA B OUYEPE/b.

Apxumekmypa

e TORQUE knactep coCTOUT U3 OJTHOTO TJIABHOTO y3J1a © MHOTHX
BBIUMCIIUTENILHBIX Y3710B. Ha rmaBHOM y3iie 3amyiiieH geMon pbs_server, a na
BBUHCIIMTEINIBHBIX y371ax pPbs_mom memonbl. KitneHTckne KomMaH bl ist
IIOCTAHOBKH B OY€pE/b U YIPABICHUS 331a4aMU MOT'YT ObITh YCTAHOBJIEHBI HA
Jr000# XOCT, BKITFOUast T€, HA KOTOPBIX HE BBIIOIHSFOTCS PDS_Server mwim
pbs_mom.

o HarnaBHoM y3i1e Takxke JOJDKEH ObITh 3alylleH JeMOH I1aHupoBIuKa. OH
B3aUMOJICUCTBYET ¢ PDS_Server u mo pesysibpraTaM pacrpenesisieT pecypehbl u
paboure y3ibl Ha 3a1aun. B quctpudyrus TORQUE BxitoueHs! mpocToi
TUTAHUPOBIIMK U KOJI, TIO3BOJIIONINI CO3/1aBaTh €ro 00jee IPOJABUHYTHIC
BEPCHH, HO MPENoYTUTEIbHEE UcIoIb30BaTh Maui i Moab.

o Tlonp30oBarenu CTaBAT 3aa4y Ha BBITIOJIHEHHE B POS_Server, ucroins3yst
koMaHy qsub. Korga pbs_server nosiyuaer HOBYIO 3aady, OH coo0Iaer 0o
3TOM IIaHUPOBIIMKY. Ecnu (korja) niaHupOBIIMK HAXOAUT Y3JIbl ISl 3TOM
3aJ]auu, OH MOCBUIAET MHCTPYKIMIO BBIIOJIHATD 3TY 3a/1a4y BMECTE CO
CIIMCKOM Y3JI0B PDS_SErver, koTopblii B CBOKO OYepelb MOCHUIACT 3Ty 33134y
NIEpBOMY Yy3J1y U3 CIIMCKa. DTOT y3ell Ha3HauaeTcs “‘execution host” win
“Mother Superior”. OcTabHBIE y3JIbI, BBITOIHSIONINE 337a9y, HA3bIBAIOTCS
“sister moms.”



2. Ynpasaenue TORQUE ¢ ToukM 3peHUs M0J1b30BaTEJIS.

NocTtaHoOBKa 3agayu B ouyepeab

OcymectnisieTcst KOMaHao# qSub. Jta koMaHaa IPUHUMAET HAOOP MapaMeTpoB,
3arCaHHbIX B KOMAHIHOM CTPOKE, U 00bEIMHSICT UX B KOMaHIHbIN (aiin PBS. Otot ¢aitn moxer
3aJ1aBaThCs B CTPOKE MapaMeTPOB KOMaH bl SUD, MiTH 5xe OH MOXET ObITh BBEJICH Yepe3 (ait
STDIN.

o PBS xomanaHblif ckpunt He 00s3aH OBITh 3aITyCKaeMbIM.

o The PBS batch script may be piped into gsub (i.e., ‘cat pbs.cmd | gsub’)

e B ciyuae napaensHbix 3a1au PBS koMaHAHBINH CKPHUIIT 3aTyCKaeTCst Ha
MIEPBOM M3 Ha3HAYCHHBIX Y3JI0B (JIJIsI 3aIyCKa Ha HECKOJIBKUX y3JIaX
ucrnone3yercs pbsdsh).

e KomaH[HBII CKPHIIT B JIIOOOM CITydae 3alyCcKaeTcsi U3 JOMAITHEeH TUPEKTOPHH
MOJTb30BATENS (CKPHIIT MOXKET ONPEEIUTh TUPEKTOPHUHU, U3 KOTOPBIN 3a1a4a
MOCTaBJICHA B OYepe/lb, HCIob3ys nepemernyio $PBS_O_WORKDIR)

o KomaHIHBIN CKpUNT 3aIlyCKaeTCs, UCIOJb3Ysl HA0Op 3HAUECHUN
MOJIb30BATEIBCKIX HACTPOEK 10 YMOJYAHUIO, €CIIU He 3a1aHbl (iaru -V’ or
—V..

e Pbsdsh ve nonmyckaer mapamMeTpoB B KOMHIHOM CKPHIITE.

ITo ymMoT4aHmIo, MOCTAHOBKA 3a[a4i B OUepe/b paspelieHa TOIbKO ¢ INIaBHOTO y3Jia
(Toro, Ha KoTOpoM 3amyiieH pbs_server).

3anpoc pecypcoe

PaznuuHble pecypchl MOTYT OBITh 3alPIIEHBI BO BpeMs IOCTAHOBKHU 3aJlaudl B OUYEpE/b.
3agaua MOXKET 3alIPOCUTh KOHKPETHBIN y3€J1, y3€Jl C ONpeAeICHHBIMU MTapaMeTpaMH UIIH XKe
Ha0Op Y37I0B ¢ 33JaHHBIMU NTapamMeTpaMu. Takke MOXKeT OBITh 3a/1aH IIAHUPOBIIUK
(Bctpoennsiit B TORQUE nnu BHemHuit). Huke npuBeieH CIMCOK PeCypcoB, KOTOpbIE
MO3BOJISIET 3aIIPANINBATh BCTPOCHHBIN IIIAHUPOBIIIHK:

Pecypc dopmar Onucanue
Specifies the administrator defined system architecture required.
arch String This defaults to whatever the PBS_MACH string is set to in
“local.mk”.
cput ?([BISICIJ—T'C]ji}I(I\)/:']SS Maximum amount of CPU time used by all processes in the job
file size* The amount of total disk requested for the job
Name of the host on which the job should be run. This resource
host string is provided for use by the site’s scheduling policy. The allowable
values and effect on job placement is site dependent.
mem size* Maximum amount of physical memory used by the job
nice integer between -2(? (highegt priqrity) and 19 (lowest priority). Adjust
the process’ execution priority
nodes {<node_count> | Number and/or type of nodes to be reserved fqr .exclus@ve use by
<hostname>} the job. The value is one or more node_specs joined with the ‘+’



#size
#size

[:ppn=<ppn>][:<proper
ty>[:<property>]...] [+
]

character, “node spec[+node_spec...]”. Each node spec is an
number of nodes required of the type declared in the node_spec
and a name or one or more property or properties desired for the
nodes. The number, the name, and each property in the
node_spec are separated by a colon ‘:’. If no number is specified,
one (1) is assumed.

The name of a node is its hostname. The properties of nodes are:
* ppn=# - specifying the number of processors per node
requested. Defaults to 1.

* property - a string assigned by the system administrator
specify a node’s features. Check with your administrator as to
the node names and properties available to you.

See Example 1 (-1 nodes) for examples.

: By default, the node resource is mapped to a virtual node or in
other words, maps directly to a processor, not a full physical
compute node. This behavior can be changed within Maui or
Moab by setting the JOBNODEMATCHPOLICY parameter.

Specifies the administrator defined system operating system as

OPsys string defined in the mom config file.
Allows a user to specify site specific information. This resource
other string is provided for use by the site’s scheduling policy. The allowable

values and effect on job placement is site dependent.

cout seconds, or
pep [[HH:JMM:]SS

Maximum amount of CPU time used by any single process in
the job

pmem size*

Maximum amount of physical memory used by any single
process of the job

pvmem size*

Maximum amount of virtual memory used by any single process
in the job

software  |string

Allows a user to specify software required by the job. This is
useful if certain software packages are only available on certain
systems in the site. This resource is provided for use by the site’s
scheduling policy. The allowable values and effect on job
placement is site dependent. (see Scheduler License

Management)

vmem size*

Maximum amount of virtual memory used by all concurrent
processes in the job

seconds, or

walltime [[HH:]MM:]SS

Maximum amount of real time during which the job can be in
the running state

*size format: mapametp «Siz

€» onpeaesaeT MaKCUMAJIbHOC 3HAYCHUE B €IMHHUIIAX OaiT

uu ciioB. OH 3anuckiBaeTcs B BUuE yenoe/cypguxc]. Cybdurc — 370 MHOKHUTEID,
OTIpENICIICHHBIN B HIDKETPUBEACHHOM Tabuie. ('h’ o3Hayaer O6aiTh (10 yMOI4aHUI0), a ‘W’
o3Hauaet cioBa). The size of a word is calculated on the execution server as its word size.

Cydduxc MHoxXUTEIb

b \ w 1



#nodeexamples
http://www.clusterresources.com/moabdocs/a.fparameters.shtml#jobnodematchpolicy
#size
#size
http://www.clusterresources.com/moabdocs/13.7licensemanagement.shtml
http://www.clusterresources.com/moabdocs/13.7licensemanagement.shtml
#size

kb kw 1024
mb mw 1,048,576
gb gw 1,073,741,824
tb tw 1,099,511,627,776
Mpumep 1 (-1 nodes)
Usage Description
qsub - 3amnpoc Ha 12 y3710B 1100010
> gsub -1 nodes=12 THIIA
3amnpoc Ha 2 y3na-“‘cepBepa’ u
qgsub -I 14 npyrux y3moB (B cymme 16) —3to
> gsub -1 nodes=2:server+l4 OIIPEACIIACT ABA Pa3IMYHBIX
node_specs, “2:server”’ u “14”
3anpoc Ha (a) 1 y3en, KoTopblit
siBIIsieTCsl “‘cepBepomM” u mmeer “hippi”
gsub -I untepdeiic, (6) 10 y3m0B, HE
> gsub -1

nodes=server:hippi+l0:noserver+3:bigmem:hippi

SIBJISIFOLIIMXCST cepBepaMu, U (B) 3 y37a,
KOTOPBIC UMEIOT OOJIBIIOE KOJTHUYECTBO
naMsati 1 “hippi” unTepdeiic

qsub -

> gsub -1 nodes=b2005+b1803+b1813

3anpoc Ha 3 0cOOBIX y371a IO
ux hostname

gsub -l

> gsub -1 nodes=4:ppn=2

3anpoc Ha 2 mporeccopa Ha
KaXJIOM U3 YEThIpeX y3JI0B

gsub -

> gsub -1 nodes=1l:ppn=4

3amnpoc Ha 4 npolieccopa Ha
OJITHOM Yy3J1e

qsub -
> gsub

-1

nodes=2:blue:ppn=2+red:ppn=3+b1014

3anpoc Ha 2 mporeccopa Ha
KakaoM u3 aByx “blue” y3mnos, Tpex
[POIIECCOPOB Ha o1HOM “‘red” y3ie u
BBIYMCIHUTENBHBIN y3en “h1014”

Mpumep 2

gsub -1 mem=200mb /home/user/script.sh

Ota 3aiaya 3anpamuBaet y3en ¢ 200 MO 1ocTynHoN maMsTH.

Mpumep 3

> gsub -1 nodes=nodell,mem=200mb /home/user/script.sh

Ota 3aga4a OyzeT *aaTh 0 TeX Mop, Moka He ocBoOoauTes y3en node01 ¢ 200 M6
JIOCTYITHOM ITaMsITH.

3anpoc Generic pecypcos

When generic resources have been assigned to nodes using the server’s nodes file, these
resources can be requested at the time of job submission using the other field.




Mpumep 4

> gsub -1 other=matlab /home/user/script.sh
3aava 3amyCTUTCS Ha JII0OOM y371e, Ha KOTOpOM uMeeTcst generic pecypc matlab.

3ameuanue: To e caMoe MOXKHO 3aIIPOCHTH BO BPeMsl IOCTAHOBKH 3aJ1a4i B OYepe/b,
ucnone3ys puar-W x=GRES:matlab.

3anpoc dpyaux pecypcoe

Korna 3amaya 3amymiena, KOMaHIHBINA CKPHUIIT HCHOJIB3YeT HA0Op MEPEMEHHBIX IS
NPUHSTHUS ONPEIEIICHHBIX PEIICHUH, CO3/1aHMs BEIXOAHBIX (DailyIoB U T.1. DTH epeMEHHbIE
IIPEJICTaBJIEHbI B 3TOM TaOIMIIE:

IMepemennas Onucanue
PBS_JOBNAME user specified jobname
PBS_O_WORKDIR job’s submission directory
PBS_ENVIRONMENT N/A
PBS_TASKNUM number of tasks requested
PBS O_HOME home directory of submitting user
PBS_MOMPORT active port for mom daemon
PBS_O_LOGNAME name of submitting user
PBS_O_LANG language variable for job
PBS_JOBCOOKIE job cookie
PBS _NODENUM node offset number
PBS O _SHELL script shell
PBS_O_JOBID unique pbs job id
PBS_O_HOST host on which job script is currently running
PBS_QUEUE job queue
PBS_NODEFILE file containing line delimited list on nodes allocated to the job
PBS O PATH path variable used to locate executables within job script

MoHuTOpPUHI 3apa4

TORQUE no3Bosser noab30BareasM U aIMUHUCTPATOpPaM KOHTPOJIMPOBATH X0
BBITIOJTHEHUS 33][a4M € TIOMOIIBI0 KoMaH 1! gstat. Eciim 3ampoc BeIONTHSAETCS TOIB30BATENEM, TO
Ha 9KpaH OyJyT BBIBEJCHBI JaHHBIE TOJIBKO O 33j1a4ax 3TOTro noJyib3oBaTens. Hampumep,

> gstat
Job id Name User Time Use S Queue
4807 scatter user01 12:56:34 R batch

OtmeHa 3apgay



TORQUE no3Bomsier moabp30BaTessiM U aIMUHUCTPATOPAaM OTMEHSAThH IIOCTABIICHHBIC B
ouepeb KOMaH Ikl ¢ ToMoIsi0 Komanas! qdel. 3aganuro 6yayt mocimanst TERM u KILL
CHUTHAJIbI, yOUBAIOIIKE 3ayIIeHHbIE TIporecchl. Koraa BEICOKOYPOBHEBBIN CKPHIIT 331a4H
yJansercs, Toraa U IPOMCXOJUT BBIXOJ U3 3a/1a4H.

Ecnu 3a1a4a oTMeHs€TCA aAMUHUCTPATOPOM, 110JIb30BATENIO OyIeT OTIPABICHO
U3BEIICHUE 110 TTI0YTe. ATMHUHHUCTPATOPBI MOTYT 10OABISATh KOMMEHTApUHU K 3TOMY COOOIIEHUIO
C IIOMOLLBIO ONLKK —M.

$ gstat
Job id Name User Time Use S Queue
4807 scatter user01 12:56:34 R batch

$ gdel -m "hey! Stop abusing the NFS servers" 4807
$

n pepbiBaHUNe 06C.l1y)KVI BaHUA 3aaaviun

TORQUE nonnepxuBaeT npepbiBaHrue 00CTYKHUBaHUS 3aa4H, YTO IMO3BOJISIET
M0JIE30BATEIISIM MPUOCTAHABINBATH M BO3OOHOBIIATH 33]]a4i. JTO PEATM30BAHO JBYMS
MeTtonamu. Ecian mognepkka npepbiBaHus 00CTyKUBAaHUS 33]]a4i BKIIIOUEHA B ONEPALIMOHHYIO
cucremy, T0 TORQUE BBIACHUT 3TO BO BpeMsl Ipoliecca KOH(PUTypaluy U 3aIyCcTuT. B
npotuBHOM cirydae, MOM moskeT ObITh HACTPOCHA TaK, YTOOBI 3aMmycKaTh «custom checkpoint
SCript» ¢ 1enbI0 O IePKKK TIpepbiBaHus 3a1aun. Ho 310 TpeOyeT Toro, 4To0b! 3a1aua
MOHMMAaJIa KaK BO3OOHOBUTH ce0 MOCIIe BO3HUKILETO MPEepbIBaHUS.

Hacmpouka Checkpoint ckpunma, ucnonb3yss MOM

Yro6sl HacTpouts MOM st moiepsxku checkpoint ckpumra, $checkpoint_script
napameTp JI0JKEH OBITh YCTaHOBIIEH B KoH(purypanuonnoM ¢aitiie MOM, pacrionoxeHHOM B
$TORQUEHOME/mom_priv/config. Checkpoint ckpunt gomkeH UMeTh HAOOp pa3perieHuit
JUIS 3aITycKa. TUITHYHBIN IpUMep:

mom_priv/config

Spbsserver node06
$logevent 255
Srestricted *.mycluster.org

$Scheckpoint script /opt/moab/tools/mom-checkpoint.sh
Bo-BTopsix, Hamo u3mennth 3HaueHne MOM_CHECKPOINT na 1 B

.../src/include/pbs_config.h. B mekotopsix ciyuasx, MOM_CHECKPOINT moxer yxe ObITh
omnpezeneH paBHbM 1. HoBast cTpoka A0JIKHA BBITJIAIETh TaK:

...Isrc/include/pbs_config.h

#define MOM CHECKPOINT 1

3aBepLieHMe 3aaau



TORQUE npenocrapnsieT BO3MOKHOCTh COOOIIATH O CTATyce BHITIOJTHEHHON 3a7a9i Ha
MPOTSHKEHUH HEKOTOPOTO BPEMEHU (HaCTpauBaeTCs) MOCe TOro, Kak 3a7a4a Obljia BBHITIOJIHEHA.
DTy ONIMI0 MOXHO BKIIIOYUTH, yCTaHOBHUB aTprOyT Keep_completed. Dtot mapamerp nomkeH
OBITh YCTAHOBJICH PaBHBIM KOJIMYECTBY CEKYH]I, CKOJIbKO 3a/1aua JOJKHA HAXOIUThCS B OUEPEIH.
CocrosiHHEe BBITIOJHEHHBIX 33/1a4ax OyaeT coodmarbes kak “C” cocTosHUE, a MPUUNHA, 110
KOTOPOI 3aKOHYHIIOCH BBIITOJIHEHHE 3aa4i MOKHO IIOCMOTPETh B “eXit_status” manHoii 3amaum.



3. YnpaBaenue TORQUE ¢ Touku 3peHnst agMUHHCTpPATOPA.

Jlo0aBiieHue y3J10B.

TORQUE moskeTt 100aBIISITh M YAQISTh Y3JIbl WIM TUHAMUYECKH, UCTIONB3Ys qMQr, niu
BpyuHyto penaktupys paitn$TORQUE_HOME/server_priv/nodes.

,qUHaMU‘IeCKue U3MEeHeHUs y3J108

TORQUE mosxeT nuHaMUYeCcKU A00aBIATh Y3Ibl, HCTIOIB3YsS KOMaHay qmgr. Hanpuwmep,
9Ta KoMaHja 100aBut y3en “node003”:

> gmgr -c "create node node003"

Ot0 nononuut daitn STORQUE_HOME/server_priv/nodes ctpokoii:

node003

MOo3HO yAansaTh y3Jbl MOX0KeH KOMaH/10i:

> gmgr -c "remove node node003"

XoTs 00BIYHO, aIMUHUCTPATOPY CKOpee yI00HO U3MEHUTh COCTOSIHUE Y3I1a, @ HE YAAIATh
ero.

111 B Bepcun TORQUE, aktyanbHoii Ha MoMeHT onucanust 2.1.6,3Ta BO3MOKHOCTH
ObLIa peaJn30BaHa HeHale:KHO. [103TOMY HACTOAITEILHO PEKOMEHIYeTC sl ITOC/Ie H3MEHEeHHUS
y3J10B nepe3anmyckatb POS_Server ui e NpocTo BPYYHYIO PeIaKTHPOBATH CIIHCOK Y3JI0B,
a MOTOM Ilepe3anycKaThb cepBep.

CaoiicTBa y3J10B

TORQUE moxer cBs3aTh ornpeieneHHble CBONCTBA € y3J1aMH, YTOObI TOMOYb B
OTIpENIeICHUH TPYIIIT Y3JIOB. DTO TUITMYHO JUISI BEIYUCIUTELHONW YCTAHOBKHA O0BETUHSTh
HEOJIHOPOAHbIE HAOOPBI pecypcoB. UTOOBI ONpeenuTh pa3IudHble HaOOphl, CBOWCTBA MOTYT
OBITh JaHBI KaxaoMy y3iry u3 Habopa. TORQUE Moxer ycranaBauBaTh, OOHOBIIATH WITH
yJaIATh CBOWCTBA UM JUHAMUYECKH., HCTIONIB3YsSI QMQI, WK BPYUHYIO, peIakTUpys (aiii
nodes.

,qUHaMU‘-IeCKue U3MEeHeHUs y3J108

TORQUE mno3Bomnsier quHaMU4ecKy U3MEHSITh CBOMCTBA y371a, UCTIOIB3Yysl KOMaHy qmar.
Hanpumep, uto6s! gate “node001” cBoiicTBa “bigmem” and “dualcore”:

> gmgr -c "set node node001 properties = bigmem"
> gmgr -c "set node node00l1 properties += dualcore"



UtoO0BI OTKa3aThCs OT YCTAHOBJIEHHOTO CBOMCTBA HUCIIONB3YETCS “-="" omeparop.

Py4Hoe usmeHeHue y3s5108

Caoiicta kaxaeoro y3ia nepeunciensl B $TORQUEHOME/server_priv/nodes.
HyxHast 0coO€HHOCTh JOHKHA OBITH MTPOIKCaHa MOCie UMEHH y3na. Hanmpumep, 9To0bI 1aTh
y3ay “node001” cpoiictBa “bigmem” u “dualcore”, a y3ny “node002” cBoiicTBa “bigmem’ u
“matlab”, cikayer otpenakTipoBatbdaiin Nodes cienyromum 00pa3om:

server_priv/nodes

node001 bigmem dualcore
node002 np=4 bigmem matlab

HJ’ISI dKTHUBallu1 HSMGHCHHﬁ, CACJIaHHBIX B 3TOM (bafme, HeO6XOI[I/IMO Nepe3anyCTUTh
pbs_server.

N3meHeHMe cOCTOAHUA y3na

OGBIYHOM 3a1a4ell IBJISETCS MPEIOTBPAIEHHE BBITIOJHEHHS 3a/1a4i Ha ONPETICHHOM
y3ite, momeuas ero kak 0ffline ¢ momornipro pbsnodes -0 nodename. Iocie Toro kak y3en ObLT
nomeden «offline», mianupoBuwk nanee He OymeT paccMaTpPUBaTh y3€ Kak JOCTYITHBIM ISt
BBITIOJIHCHHUS HOBBIX 3a/1aHui. JIJIs IPOIOIIKEHH S HCIIOJIb30BAHHMS 3TOTO y3JIa ClielyeT HabpaTh
koman1y pbsnodes -c nodename.

Taxske MoxeT ObITH osie3Ha KoManaa pbsnodes —|, koropas which BeiBoguT Ha 3KpaH
CITMCOK BCEX Y3JI0B C cocTossHUsMH “‘down”, “unknown” uiu “offline.” Dto GwicTphIil criocoO
YCTAaHOBHTD, Ha KAKUX Y3J1aX MOTYT OBITh MTPOOJIEMBI.

Be3onacHocTb

Jlnist cucteM, KOTOPBIM HEOOXOIUM JTOCTYIT K BEIYUCIUTENBHBIM y31am, TORQUE
IIPEIOCTABIIAET MEXAHNU3M, MTO3BOJISIFOIIMNA TOJIBKO MOJIb30BATENAM, Y KOTOPBIX 3allyllleHa
3a/1a4a, 3aX0/IUTh HA BBIYUCIUTEIbHBIE Y3JIbl. UTOOBI peaan30BaTh 3Ty BO3MOKHOCTD:

. L”ﬂarcontrib/pam_authuser.tar.gz(fOUﬂdinthesrCtarba”)

e Compile pam_authuser.c with make and make install on every compute
node.

e Edit /etc/system-auth as described in README.pam_authuser,aga"10n
every compute node.

o Either make a tar ball of the epilogue* and prologue* scripts (to preserve
the symbolic link) and untar it in the mom priv directory, or just copy
epilogue* and prologue* t0 mom priv/.

The prologue scripts are perl scripts that add the user of the job to /etc/authuser. The
epilogue SCripts then remove the first occurance of the user from /etc/authuser. File locking
is employed in all scripts to eliminate the chance of race conditions. Also, in the epilogue
scripts, there is code that is commented out that when activated kills all processes owned by the
user (using pkill), when that user does not have another valid job on the same node.



KoHdurypauusa ouepeam

B TORQUE xondurypupoBanue ouepean BHIIOIHAKTCS, HCIIOIB3YS KOMaHLy qmgr.

[lepBblii mar — 3TO co3AaHKue ouepean. ITO BBIOIHAETCS, UCIONb3Ys CyOKoMaH Ty Create queue

Wi qMgr Kak B PUMEDPE:

> gmgr -c "create queue batch queue type=execution"

[Tocne co3manust oyepenpb AODKHA OBITH HACTPOSHA Kak pabouas. Kak MUHUMYM, 3TO
O3HauaeT yctaHOBKa nmapameTpos Started u enabled. /lanbHeiimnas HacTpoiika BO3MOXKHA,
UCIon03ys Jro0ble KOMOMHAIIMY U3 aTpUOYTOB, IPUBEJICHHBIX B TaOJIHUIIC.

s mormueckux atpudyToB «T», «t», «1», «Y» U «y» Bce ABISIOTCS CAHOHUMAaMU C
«truen, a «F», «f», «0», «N» u «n» Bce o3nauaror «falsex.

Jlns queue_type «E» and «R» sBistroTces cunuanmamu ¢ «Executiony» u «Routingy.

Ouepenu MOTYT OBITH YAaJICHBI, HCIIOJB3Ys KoMaHty delete B gmgr.

Ampubymsbi oyepedeli

Atpubyr | ®opmar Onucanue IIpumep
specifies the list of groups which S «
L gmgr -c “set queue batch
<GROUP> g]cally submit JObZ}O .the Czlieute' If | acl_groups=staft”
[@<HOST |. _group_enabie IS set o true, only), gmar -c “set queue batch
>] jobs with an effect_l\{e group listed .|n acl_groups+=ops@h2”
acl_groups +<USER> ?ﬁl_grloups may lIJtlllze the queue. : If > QMQr -c “set queue batch
[@<HOST |¢ ."’t‘)c _group_s ‘I’ppy q“e“e.” be [acl_groupst=staff@h3”
>1]... attribute Is set, acl_groups will be Note: used in conjunction with
checked against all secondary groups
i acl_group_enable)
of the job owner.
if TRUE, constrains TORQUE to
acl_group [<BOOLEA|only allow jobs submitted from > gmgr -c “set queue batch
_enable N> groups specified by the acl_groups [|acl _group enable=true”
parameter. DEFAULT: FALSE
if TRUE, acl_groups will be check
acl_group against all groups of which the job
_sloppy user is a member. DEFAULT:
FALSE
> gmgr -c “set queue batch
acl hosts :Eggz]ﬁ specifies the list of hosts which may [acl hosts=h1+h2+h3”
- ""Isubmit jobs to the queue Note: used in conjunction with
' acl_host_enable
if TRUE, constrains TORQUE to
acl_host_e <BOOLEA|only allow jobs submitted from hosts [> gmgr -c “set queue batch
nable N> specified by the acl_hosts parameter.jacl host enable=true”
DEFAULT: FALSE
<USER>[ |specifies the list of users which may [> gmagr -c “set queue batch
acl users @<HOST |submit jobs to the queue. If acl_users=john”
- >] acl_user_enable is set to TRUE, > gmgr -c “set queue batch

[+<USER>

only users listed in acl_users may

acl userst+=steve@h2”




[@<HOST
S

utilize the queue

> gmgr -c “set queue batch
acl_users+=stevek@h3”

Note: used in conjunction with

acl_user_enable

acl_user_e
nable

<BOOLEA
N>

if TRUE, constrains TORQUE to
only allow jobs submitted from users
specified by the acl_users parameter.
DEFAULT: FALSE

> gmgr -c “set queue batch
acl user enable=true”

acl_logic
or

if TRUE, user and group acls are
logically OR’d together, meaning
that either acl may be met to allow
access. If false or unset, then both
acls are AND’d, meaning that both
acls must be satisfied. DEFAULT:
FALSE

enabled

<BOOLEA
N>

specifies if the queue accepts new
job submissions. DEFAULT:
FALSE

> gmgr -c “set queue batch
enabled=true”

keep_com
pleted

specifies the number of seconds jobs
should be held in the Completed
state after exiting. Defaults to 0.

kill_delay

<INTEGE
R>

specifies the number of seconds
between sending a SIGTERM and a
SIGKILL to a job being cancelled.
DEFAULT: 2 seconds

> qmgr -c “set queue batch
kill delay=30"

max_queu
able

<INTEGE
R>

specifies the maximum number of
jobs allowed in the queue at any
given time (includes idle, running,
and blocked jobs). DEFAULT:
unlimited

> gmgr -c “set queue batch
max_queuable=20"

max_user_
queuable

<INTEGE
R>

specifies the maximum number of
jobs, per user, allowed in the queue
at any given time (includes idle,
running, and blocked jobs).
DEFAULT: unlimited. Version
2.1.3 and greater.

> gmgr -c “set queue batch
max_user queuable=20"

max_runn
ing

<INTEGE
R>

specifies the maximum number of
jobs in the queue allowed to run at
any given time. DEFAULT:
unlimited

> gmgr -c “set queue batch
max_running=20"

max_user_
running

<INTEGE
R>

specifies the maximum number of
jobs, per user, in the queue allowed
to run at any given time.
DEFAULT: unlimited

> gmgr -c “set queue batch
max_running=20"

priority

<INTEGE
R>

specifies the priority value associated
with the queue. DEFAULT: 0

> gmgr -c “set queue batch
priority=20"

queue_typ
e

one of e,
execution,
r, or route

specifies the queue type. Note: This
value must be explicitly set for all
queues.

> gmgr -c “set queue batch
queue_type=execution”

resources_

<STRING

specifies to cumulative resources

> gmgr -c “set queue batch




available > available to all jobs running inthe  [resources_available.nodect=20"
queue. DEFAULT: N/A Note: pbs_server must be restarted
for changes to take effect. Also,
resources_available is constrained by
the smallest of
queue.resources_available and the
server.resources_available.
specifies default resource
resources_|<STRING {ﬁglgﬂeergngggxgbfﬁgar?:ﬁed 0 > gmgr -c “set queue bqtch_ §
default > Default walltime and nodes resources_default.walltime=3600
resources is recommended.
specifies the maximum resource
resources_|<STRING |limits for jobs submitted to the > gqmgr -c “set queue batch
max > queue. DEFAULT: N/A : max resources_max.nodect=16"
nodes resource is meaningless.
specifies the minimum resource
resources |<STRING [limits for jobs submitted to the > gqmgr -c “set queue batch
min > queue. DEFAULT: N/A : min nodesjresources min.nodect=2"
resource is meaningless.
<queue>[ [specifies the potential destination > QMg -c “set queue route
route_dest @<host>] queues forjobs. submitted to the . [route_destinations=fast”
inations [+<queue> assguateq routing queue. Not_e: This S qmﬁr ¢ “set queue route
[@<host>] [attribute is only valid for routing T - .
1. queues. DEFAULT: N/A route destinations+=slow
specifies if jobs in the queue are «
started ;BOOLEA allowed to execute. DEFAULT: > qmgr_-c Sft queue batch
> started=true

FALSE

Resources mMoryT BKITIO4aTh B ce0s1 OIHO WK 00Jiee UX CIEAYIONIUX MapaMeTpoB: arch,
mem, nodes, ncpus, nodect, pvmem, u walltime

Mpumep KoHgbuz2ypayuu ovyepedu

Crnenyrouas cepus U3 KOMaHJ MQr co3JaeT U HaCTPauBaeT ouepe/lb, Ha3BaHHYIO

“batch”:
gmgr -c
gmgr -c "set
gmgr -c "set
gmgr -c "set
amgr -c "set

batch
batch
batch
batch

started=true"
enabled=true"

queue
queue
queue
queue

"create queue batch queue type=execution"

resources default.nodes=1"
resources default.walltime=3600"

Ota ouepeas OyneT MPUHUMATH HOBBIC 3314l H, €CITH 3TO SBHO HE YKa3aHO B 3ajaue,
Oyzer mpucBauBarh napameTpy nodecount snauerue 1 u mapamerpy walltime 3nadenue 1 gac Ha
KaXIyO 3a/1a9y.




YcmaHoeka oyepedu rno yMosidaHuro

ITo ymon4anuto, 3aj1aya JOJKHA SIBHO YKa3bIBaTh, B KAKOM OYEPEAU €U BBIIOIHATHCA.
YroObl 3TO U3MEHUTD, HY)KHO yKa3aTh cepBepHbIii mapameTp default_queue may, xak B
CIEYIOLIEM IPHMeEpe:

gngr —-c "set server default queue=batch"
Mapping o4yepedu Kk NOOMHOXKecmey pecypcos

TORQUE B HacTos1ee Bpems He TT03BOJISET MPHUBA3BIBATh Oo4Yepen K y3inaM. OHako,
Takue MIaHUPOBIIMKH, kKak Moab u Maui, Moryt 310 06eCIy4nTh.

ITpocreiimmii MmeToa — 910 UcHosiabp3oBanue default_resources.neednodes na
BBIMOJIHAEMON OYEePE/IN, CBSI3bIBas C Hel aTpuOyT ompeaeacHHoro y3na. Maui/Moab 6yner
HCIIOJIb30BATh 3TY HH(OPMAIIUIO, YTOOBI YOSTUTHCS, YTO 33]a4K B 3TOM ouepenu OyayT
Ha3HAYCHBI Ha BBIMIOJHEHUE HA y3/1axX ¢ 3TuM aTpudyrom. Hanmpumep:

STORQUE HOME/server priv/nodes:
node0l np=2 chem

node02 np=2 chem

node03 np=2 bio

node04 np=2 bio

gqmgr:
set queue chem resources default.neednodes=chem
set queue bio resources default.neednodes=bio

3aMedaHue: TOT MMPUMEP HEC NMPCAOTBPALIACT UCIIOJb30BaAHUA JPYITUMHU OUYCPEASAMU 3TUX
Y3JIOB. OI[HO nu3 peI_HeHI/Iﬁ — 9TO UCIIOJIB30BAHUEC KAKOTO-TO APYTOTO generic anI/I6yTa CO BCEMH
OCTAJIbHBIMHU Y3JIaMH U OYCPCOASAMMU.

Co30daHue o4yepedu-mapwmpymu3amopa

Ouepenp- MapuipyTusaTop (routing queue) HampapisieT 3a4a4y ouepen-aapecary
(destination queue), OCHOBBIBasICh Ha aTPUOYTAaX 3a/1a4U U COCTOSTHUU ouepenei. Ouepe/ib-
MapIIpyTU3aTOp yCTaHABIMBAETCS CO3/IaHUEM ouepeau Tuma queue_type Route c
route_destinations aTpiOyTom, HACTPOCHHBIM KaK B HUXKETIPUBEICHHOM MPHUMEpE.

# routing queue

create queue route

set queue route queue type = Route

set queue route route destinations reg 64
set queue route route destinations += reg 32
set queue route route destinations += reg
set gqueue route enabled = True

set queue route started = True

+ |l

# queue for jobs using 1-15 nodes
create queue reg
set queue reg queue type = Execution

set queue reg resources min.ncpus = 1
set queue reg resources min.nodect =1
set queue reg resources default.ncpus = 1
set queue reg resources default.nodes = 1

set gqueue reg enabled = True
set queue reg started = True



# queue for jobs using 16-31 nodes
create queue reg 32
set queue reg 32 queue type = Execution

set queue reg 32 resources min.ncpus = 31
set queue reg 32 resources min.nodes = 16
set queue reg 32 resources default.walltime = 12:00:00

set queue reg 32 enabled = True
set queue reg 32 started = True

# queue for jobs using 32+ nodes
create queue reg 64
set queue reg 64 queue type = Execution

set queue reg 64 resources min.ncpus = 63
set queue reg 64 resources min.nodes = 32
set queue reg 64 resources default.walltime = 06:00:00

set queue reg 64 enabled = True
set queue reg 64 started = True

# have all jobs go through the routing queue

set server default queue = batch

set server resources default.ncpus = 1

set server resources default.walltime = 24:00:00

B sTOM nmpumepe BBIUMCIUTENBHBIC Y3IIbI IBYXIPOIIECCOPHBIE, & BPEMSI BBIIOJIHEHUS
3a[1a4i TI0 YMOJIBIYaHHIO BBICTABIISIETCS B 3aBUCHIMOCTH OT KOJIMYECTBA MPOLIECCOPOB/Y3IIOB,
3aHATHIX BHIMOJHEHHEM 3a/lauyd. 3a/iayam, UCIob3yromM 32 y3na (64 npoueccopa) uiu 6osee
OyJeT JaHo M0 YMOJYaHHUIO BPeMsl Ha BEITIOJTHEHHE 6 4acoB. 3a/1a4am, HCIONIb3yomuM 16-31
y3510B (31-62 nporeccopa) OyAeT JaHO IO YMOTYaHHUIO BpeMs Ha BhImoiHeHue 12 yacos. Becem
OCTaJIbHBIM 33j[a4aM BpeMsi Ha BBITIOJIHEHHE TIprcBanBaeTcs paBHbiM Server default walltime, To
ecTb 24 yaca.

[Mopsimok route_destinations Baxxen. Ouepeab-MapIIpyTH3aTOP MIPUCBAUBACT 331a4y
HIePBOii U3 TOCTYIHBIX OYepe/ieii-aJpecaroB, OCHOBBIBAsCH Ha FESOUrCeS_max, resources_min,
acl_users, u acl_groups attributes. B BeimenpuBeieHHOM pUMepe aTprOyThl pabOTHI,
3a/IefCTBYIOILCH OJIMH MPOIIeCCcop, OYyIyT cHaYaaa NPOBEPEHbI HA COOTBETCTBUE OUYCPEIH
reg_64, 3atem ouepeau req 32 u, HaKOHEIl, ouepeau reg.

JloGaBneHne CIEAYIONINX HACTPOEK B BBHIIICTIPHBEICHHYIO KOH(DUTYPAIIUIO PAa3bICHIET
TpeOoBaHuUs odepesiet K pecypcam:

set queue reg resources max.ncpus = 30
set queue reg resources max.nodect = 15

set queue reg 16 resources max.ncpus = 62
set queue reg 16 resources max.ncpus = 31

Bpewmst cCuuTBIBaHHS HACTPOEK MO YMOJIIaHHIO CEPBEPA M OYEPEIN BAXKHO B 3TOM
npumepe. TORQUE npumeHsieT HaCTpOHKH 110 YMOJTYaHUIO CEpBEpa M OUepeIH MO-pPa3HOMY B
«job centricy u «queuey centric meronax. B «job centricy merone, TORQUE He npumensieT
HACTPOWKH MO YMOJTYAHHUIO CepBepa U O4epe/Iu 10 TeX Mop, MOKa 3a/1a4a He MoMNajaeT B
UCIIOJHSIOIIYIO (IIOCIeTHIOW) ouepens. B «queue centricy mMeroe, OH cHavyaaa CYMTHIBACT
HACTPOMKH MO0 YMOTYAHHUIO CepPBEpa, MPEKC YeM MMOCTABUTD 33a4y B OUepe/ib-MapIIpyTH3aTOP.
B 1110060M 13 3THX METOJIOB HACTPOUKH M0 YMOIYAHUIO OYEePE/IH aHHYIUPYIOT HACTPOUKH 110
yMmomdanuio cepsepa. [1o ymomuanuro, TORQUE paboraer mo «job centricy» metoay. Jlis Toro,



4TOOBI aKTUBUPOBATH «QUEUE Centricy Mero, Ham0 YCTaHOBUTH queue_centric_limits, kak B
npumepe:

set server queue centric limits = true

OcobOeHHOCTBIO «jOb CeNtricy mMeTo/a ABISIETCS TO, YTO €CJIH B 3a/1a4€ HE BBICTABIICHO
3HAYCHHE TapaMeTpa, HACTPOMKH M0 YMOJIYAHHIO CepBepa U 0YepeIru-MapIpyTH3aTopa He
NPUMEHSIIOTCSI B TOT MOMEHT, KOTJIa TPOBEPSIFOTCS OTPaHUYCHUS JIJIsl OUEPE/IH 110 pecypcam.
CrenoBatesbHO, 331a4a, KOTOPOi TpeOyercs 32 y3ia, He OyaeT MpoBepeHa Ha COOTBETCTBUE
min_resource.ncpus limit. Taxxe B BBIIIICIPHUBEICHHOM IIpUMeEpE 3a1a4a 0e3 KaKux-a1u00
aTprOyTOB Oy/IEeT MOMeIeHa B ouepeinb reg 64, Tak Kak 3HaueHue SINCe NCPUS Mo yMOTYAHHIO C
cepBepa OyJeT MPUMEHEHO TOJIBKO TIOCIIE TOT0, KaK 3a1a4a Oy/IeT MOCTaBIeHa B BBITOIHSIOLIYIO
o4epeib.

3ameuanne: Ecnu nosBisiercs omuoka ‘“qsub: Job rejected by all possible destinations™’
I0CJIC IOCTAaHOBKH 33/1a4d B 04epe/Ib, TO BO3MOKHO cieayeT 1o06asuth queue location
information, (Hampumep, B atpubyte route_destinations ouepenu-aaMUHHUCTPATOPA U3MEHUTh
“batch™” na “batch@localhost™*)

NMapameTpbl cepBepa
B TORQUE napametpsl cepBepa yKa3bIBalOTCs, HCIIONb3Ys KoMaHay qmgr. bonee

TOYHO, BHYTPH KOMaHAbl JMQr cyOkoManaa Set 1omkHa ObITh UCIIOJIb30BaHa JIJIsl U3MEHEHUS
napamMeTpoB CepBepa, Kak B IpUMEpE:

gmar

> gmgr -c 'set server default gqueue=batch'

3HavyeHHe MO
IIapamerp ®opmat Onucanne
YMOJTYAHUIO

List of hosts which may request services from
this server. This list contains the network name of
the hosts. Local requests, i.e. from the server host
acl hosts [+]_hostname.do !tself, are_aways_accepted even if the host is not

- main[,...] included in the list. See section 10.1,
Authorization, in the PBS External Reference

Specification. Requires full manager privilege to

set or alter.
acl host enabl Attribute which when true directs the server to
- = <BOOLEAN> [FALSE use the acl_hosts access control lists. Requires

¢ full manager privilege to set or alter.

specifies if user and group queue ACL ‘s should

acl_logic_or |<BOOLEAN> FALSE be logically AND’d or logically OR’d

specifies if users can submit jobs directly from
<BOOLEAN> [FALSE any trusted compute host directly or from within
batch jobs (See Configuring Job Submit Hosts)

Allow_node_s
ubmit



#hosts

default_queue

<STRING>

indicates the queue to assign to a job if no queue
is explicitly specified by the submitter

job_stat_rate

<INT>

45 (setto 30 in
TORQUE
1.2.0p5 and
earlier)

specifies the maximum age of mom level job data
which is allowed when servicing a gstat request.
If data is older than this value, the pbs_server
daemon will contact mom’s with stale data to
request an update. Note: For large systems, this
value should be increased to 5 minutes or higher.

job_nanny

<BOOLEAN>

FALSE

Enables the experimental “job deletion nanny”
feature. All job cancels will create a repeating
task that will resend KILL signals if the initial job
cancel failed. Further job cancels will be rejected
with the message “job cancel in progress.” This is
useful for temporary failures with a job’s
execution node during a job delete request.

log_level

<INT>

specifies the pbs_server logging verbosity.
Maximum value is 7.

log_file_max_s
ize

<INT>

specifies a soft limit, in kilobytes, for the server’s
log file. The filesize is checked every 5 minutes,
and if the filesize is greater than or equal to this
value then it will be rolled from X to X.1 and a

new empty log will be opened. Any value < 0
will be ignored by pbs_server (the log will not be
rolled)

log_file_roll_d
epth

<INT>

This parameter controlls how deep log files will
be rolled, if log_file_max_size is set, before they
are deleted.

mail_domain

<STRING>

Override the default domain for outgoing mail
messages. If set, emails will be addressed to
“euser@mail_domain”. If unset, the job’s
Job_Owner attribute will be used.

mom_job_sync

<BOOLEAN>

Enables the experimental “job sync on MOM”
feature. When MOMs send a status update, and it
includes a list of jobs, server will issue job deletes
for any jobs that don’t actually exist. This is an
EXPERIMENTAL feature and may be removed
in the future.

node_check ra
te

<INT>

600

specifies the minimum duration (in seconds) that
a node can be unresponsive to server queries
before being marked down by the pbs_server
daemon

node_pack

<BOOLEAN>

Controls how multiple processor nodes are
allocated to jobs. If this attribute is set to true,
jobs will be assigned to the multiple processor
nodes with the fewest free processors. This packs
jobs into the fewest possible nodes leaving
multiple processor nodes free for jobs which need
many processors on a node. If set to false, jobs
will be scattered across nodes reducing conflicts

over memory between jobs. If unset, the jobs are




packed on nodes in the order that the nodes are
declared to the server (in the nodes file). Default
value: unset - assigned to nodes as nodes in order
that were declared.

node_ping_rate

<INT>

300

specifies the maximum interval (in seconds)
between successive pings sent from the
pbs_server daemon to the pbs_mom daemon to
determine node/daemon health.

poll_jobs

<BOOLEAN>

TRUE
(FALSE in
TORQUE
1.2.0p5 and
earlier)

if set to TRUE, pbs_server will poll job info from
mom’s over time and will not block on handling
requests which require this job information. If not
set, no polling will occur and if job information is
requested which is stale, pbs_server may block
while it attempts to update this information. Note:
For large systems, this value should be set to
TRUE.

query_other_jo
bs

<BOOLEAN>

FALSE

specifies whether or not non-admin users may
view jobs they do not own

resources_avail
able

<STRING>

N/A

allows overriding of detected resource quantity
limits (see queue resources_available) Note:
pbs_server must be restarted for changes to take
effect. Also, resources_available is constrained
by the smallest of queue.resources_available and
the server.resources_available.

submit_hosts

“<HOSTNAM
E>[,<HOSTNA
ME>]...”

specifies the list of hosts beyonds the host
running pbs_server which can submit batch or
interactive jobs. See Configuring Job Submit
Hosts)

tcp_timeout

<INT>

specifies the maximum amount of time any pbs
process will wait for data on a tcp connection to
another pbs process

OTH nmapaMeTphl YCTaHABIUBAIOTCS, UCTIONB3Ys KoManay qmgr. Hampuwmep,

> gmgr -c set server tcp timeout=8




Network File System

[Tpu 3anycke 3amaun, ee stdin ¢daiin (ecnu oH ykazaH) KONUPYETCs Ha yIaJCHHBIH y3el.
Jtot daiin nomemaercs B aupekroputo “SPBSMOMHOME” na «mother superior» y3ne
(mammpumep, ““/usr/spool/PBS/spool’). Bo Bpems BeimonHeHus 3aaa4n co3aarorcs stdout u stderr
(haiiiibl, ¥ OHM TAKXKE TIOMEIIAIOTCS B 3Ty AupekToputo, noa umeramu $JOBID.OU u

$JOBID.ER.

Korna 3anaua Bemonaena, MOM konupyet 3T ¢aisibl B IUPEKTOPHUIO, OTKY/A 3a/1a4a
ObL1a 3anymieHa. [1o ymomyanuio, 310 konupoBanue (HaiaoB OyeT BHIITIOJIHEHO C
UCIIOJIbOBAaHUEM I'CP Wiu SCP.

Ecmu nocrynna obmas gaitnosas cucrem, Hanpumep NFS, DFS, win AFS, To
BBIYHMCIIUTENIbHAS CHCTEMa MOXET OBITh HACTPOEHA Tak, 4yTo0bl MOM ucnonpoBai 3To,
ykasbiBas “$usecp” nupextuy BHyrpu MOM “config” daiina (pacmnoaoKeHHOTO B TUPEKTOPUH
“$PBSMOMHOME/mom_priv”), ucrosb3ys ciaeayromnmii popMat 3amucu $usecp
<HOST>:<SRCDIR> <DSTDIR>

3nech “HOST” moxeT ObITh 3aMeHeH Ha cuMBouT **°. [IpumMep ncnonap3oBaHus
JIMPEKTHUBBIL:

mom_priv/config

# /home is NFS mounted on all hosts

Susecp *:/home /home

# submission hosts in domain fte.com should map '/data' directory on
submit host to

# '/usr/local/data' on compute host

Susecp *.fte.com:/data /usr/local/data

Ecnu o kxakoii-to mpuunne gemon MOM He MokeT ckonmupoBaTh OUtput mmm error
(aiibl B IUPEKTOPHIO, U3 KOTOPOH 3amylieHa 3aja4a, To Toraa 3Ty (aiiibl KONUPYIOTCS B
nupektoputo “undelivered”, Taxoke pacronoxennyio B “SPBSMOMHOME”.



Moooepxka MPI (Message Passing Interface)

bubnnorexka MPI ucnionb3yercs i yBennueHus: oOMeHa MKy 4acTIMHU 3a/1ad,
BBITIOJIHSIEMBIMH Ha pa3IMyHbIX y3iax knacrepa. T ORQUE moxker pabotats ¢ mro60it u3 MPI
O0uOIMOTEK, a HEKOTOPBIE U3 HUX MOTYT OBITh B HErO HHTETPUPOBAHBI.

MPICH

[Tpu ucrionbp30BaHUM ITOW OUOIMOTEKH, CIIEAYET MMOJIB30BAThC MPIEXEC s 3amycKa
MPI-nipunosxennii. [Tognepxka mpiexec unterpupoBana B TORQUE.

mpiexec 3To 3aMeHa CKpHUIITa MPIrun, sIBJIIOMIETOCS YacThIO IaKkeTa MpPich, KoTopsbIii
UCIIOJIB3YETCs JJIS1 TOTO, YTOOBI 3aIyCTUTh MapauIeIbHY0 3a1a4y. [[puarHbI HCIIOIb30BaHMUS
mpiexec BMecTo Mpirun:

e 3Bamyck 3aaauu ¢ nomoubio TM unTepdelica mpucXoIuT HAMHOTO OBICTpEE,
4eM MCIOJB3Ys I'Sh I KaXK0ro U3 MPOLIECCOB.

e Pecypchl, Hcnonb3yeMble 3amyieHHbIMU IPOLIECCAMHU, KOPPEKTHO
MOJICYMTHIBAIOTCS C TIOMOIIIBI0 MPiexec u 3anuckiBatotcs B PBS sor-daiinel,
TaK KaK BCE MPOIECCHI MapaUIeIbHON 3a1a4 HaXOAATCS 0 KOHTPOJIEM
PBS, B oTiinumne OT city4asi UCIIOJIb30BAHUS CKpHIITa Mpirun.

e 3amaum, KOTOpbIE IPEBHICHIN 3aKa3anHbii mpeaen CPU time, wallclock time,
memory usage, wiu disk space nmonHocThi0 yHHuTOXaroTCs PBS. Jlns
mporiecca JI0CTaTOYHO CII0KHO M30€kKaTh KOHTPOJISI MEHEIKepa PECypcoB Mpu
UCIIOJIb30BaHUK MpIeXec.

e MOXKHO TaK)Ke MCIOJIb30BaTh MpPIiexXec s ycusienus 6ezonacuoctu. Eciu Bee
3aj1a4M 3aMyCKaTCs C UCIOJIb30BaHUEM MPIEXEC, TO OTHaaaeT
HEOOXO0MMOCTh B MpeAOCTaBIeHHH Sh mitu SSh 1ocTyma K BEIYHCIUTEILHBIM
y3JIaM KJ1acTepa.



MOHUTOPUHT pecypcoB

OcHOBHO 3a1aueii TH000H CUCTEMBI YIIPABJICHUS 3aaHUSMU SIBJISICTCSI MOHUTOPUHT
COCTOSTHUSI, pab0TOCIIOCOOHOCTH, KOHPUTYpALIMK U UCTIONBh30BaHUs pecypcoB. TORQUE
cooOmraer 00 arpulyTax BEIUMCIUTEIBHBIX Y3JI0B, pa30MBasi UX Ha TPU OCHOBHBIC KaTETOPUU:
KOH(UTYpaIHs, UCIIOJIb30BAHUE U COCTOSIHHUE.

KoHndurypauums

Bxirouaer B ceOst u hardware kouduryparuo, ¥ ycTaHOHBICHHbBIC aTPUOYThI OUEPE/IH.

IMapamerp | Onucanue IHoapodHOCTH
. operating
grrc(::kr\]l)tectu re sysdtem of the |the value reported is a derivative of the operating system installed
node
Node arbitrary string|no node features are specified by default. If required, they are set using
attributes the “nodes” file located in the STORQUEHOME/server priv
Features iated directory. They may specify any string and are most commonly used to
(properties) associate y. They may specity any string JOMTy'¢
with the node |allow users to request certain subsets of nodes when submitting jobs.
Local Disk [configured by default,_local disk space is_not monit_ore(_j. If the mom _config S!ﬁ
) : parameter is set, TORQUE will report, in kilobytes, configured disk
(size) local disk o S
space within the specified directory.
I(\Sf]ys?r:gm) Irgg?r:ory/R AM local memory/RAM is monitored and reported in kilobytes.
the number of processors detected by TORQUE is reported via the
ncpus attribute. However, for scheduling purposes, other factors are
taken into account. In its default configuration, TORQUE operates in
dedicated mode with each node possessing a single virtual processor.
In dedicated mode, each job task will consume one virtual processor
Processors [real/virtual and TORQUE will accept workload on each node until all virtual
(ncpus/np)  |processors processors on that node are in use. While the number of virtual
processors per node defaults to 1, this may be configured using the
“nodes” file located in the STORQUEHOME/server priv directory.
An alternative to dedicated mode is timeshared mode. If TORQUE’s
timeshared mode is enabled, TORQUE will accept additional
workload on each node until the node’s maxload limit is reached.
a\(lnvfngem) \rg;trl;?nlry/Swap virtual memory/Swap is monitored and reported in kilobytes.
Ucnonb3oBaHue

BxirouaeT B ceOs I/IH(I)OpMaI_II/IIO 0 KOJIMYCCTBC PCCYPCOB, JOCTYIIHLIX U UCIIOJIb3YCMBIX,
Ha BBIYUCIIMTCIIBHBIX Y3JIaX, 4 TAKKC O TOM, KTO HJIU YTO HOTpCGJIHCT ux.

IHapamerp

Onucanune

HoapoduocTn



#size

by default, local disk space is not monitored. If the mom config size

Disk (size) L?/(;ail:a(i)lislli(t parameter is set, TORQUE will report configured and currently

Y lavailable disk space within the specified directory in kilobytes.
I(\g\(jgi]lorrr\)ém) :ﬁzlmory/RAM available real memory/RAM is monitored and reported in kilobytes.
Network |local network [reports total number of bytes transferred in or out by the network
(netload) |adapter usage |adapter
Processor 4o’
Utilization ?0 ¢ s cpu reports the node’s 1 minute bsd load average

oad average

(loadave)
CocTtosiHue

Bxittouaer B cebs nHGOpMAIUIO 0 paboTOCIIOCOOHOCTH TIIaBHOTO y3ia, administrative
status, u general usage status

IMapameTp

Onucanue

IMoapobHoOCTH

Idle Time
(idletime)

time since local

keyboard/mouse
activity has been
detected

time in seconds since local keyboard/mouse activity has been detected

State
(state)

monitored/admin
node state

a node can be in one or more of the following states:

* busy - node is full and will not accept additional work

* down - node is failing to report, or is detecting local failures with
node configuration or resources

* free - node is ready to accept additional work

* offline - node has been instructed by an admin to no longer accept
work

* unknown - node has not been detected

* job-exclusive - all available virtual processors are assigned to jobs



#size

KomMaHAabl KnueHTa

Komannga Onucanue

momoctl manage/diagnose MOM (node execution) daemon
pbsdsh launch tasks within a parallel job

pbsnodes view/modify batch status of compute nodes

galter modify queued batch jobs

qdel delete/cancel batch jobs

ghold hold batch jobs

gmagr manage policies and other batch configuration
qgrls release batch job holds

grun start a batch job

gsub submit jobs

gstat show status of pbs batch jobs

gterm shutdown pbs server daemon

tracejob trace job actions and states recorded in TORQUE logs

KomaHObI cepeepa

Komanna Onucanne

pbs_iff Interprocess authentication service
pbs_mom start MOM (node execution) daemon
pbs_server start server daemon

KoHdurypuposanue Node Manager (MOM)

Koupurypupoanrne MOM BrinonHsieTcst ¢ ucnosib3oBanueM (daitna “mom_priv/config”,
pacnionioskenHoro B aupektopun $PBS_HOME Ha kakjoM U3 3amyIeHHbIX Y37I0B.

lNapamempsbi
Ilapamerp |®opmar Onucanne IIpumep
specifies the architecture of the local
arch <STRING> machine. This information is used by the |[‘arch ia64”
scheduler only.
_ specifies the machine rgnning pbs_server “clienthost
$clienthost  |<STRING> (Note: This parameter is deprecated, use

pbsserver)

nodeOl.teracluster.org”

$configversio

0 <STRING> specifies the version of the config file data|“$Sconfigversion 113”
cpu time multiplier. Note: if set to 0.0,

$cputmult <FLOAT> MOM level cputime enforcement is “$cputmult 2.2”
disabled.

Sideal_load |<FLOAT> ideal processor load “$ideal load 4.0”

Signwalltime |<BOOLEANs> |9nore walltime (do not enable mom basedi.g;o = 114ime true”

walltime limit enforcement)



#pbsserver

$logevent <STRING> specifies a bitmap for event types to log  [“$logevent 255”
specifies the verbosity of logging with
higher numbers specifying more verbose |, ”
Sloglevel <INTEGER> logging. Values may range between 0 and Sloglevel 4
7.
Soft limit for log file size in kilobytes.
Checked every 5 minutes. If the log file is
$log_file_max found to be greater than or equal to “$log_file max_size =
. <INT> . . . . N
_size log_file_max_size the current log file will {100
be moved from X to X.1 and a new empty
file will be opened.
$log_file_roll <INT> specifies how many times a log fill will be|[“$log_file roll depth =
__depth rolled before it is deleted. 7’
$max_load |<FLOAT> maximum processor load “$max_load 4.0”
$node check specifies the fully qualified pathname of [“$node_check_script
= —|<STRING> the health check script to run. (see Health |/opt/batch_tools/nodeche
script . - »
Check for more information) ck.pl
specifies the number of MOM intervals
between subsequent executions of the
$node_check_ specified health check. This value default |“$node check interval
; <INTEGER> Lo i -
interval to 1 indicating the check is run every mom|5
interval. (see Health Check for more
information)
specifies the operating system of the local
opsys <STRING> machine. This information is used by the [“opsys RHEL3”
scheduler only.
specifies machines which the mom
daemon will trust to run resource manager “§pbsclient
$pbsclient <STRING> commands via momctl. This may include posciien N
. » nodeOl.teracluster.org
machines where monitors, schedulers, or
admins require the use of this command.)
specifies the machine running pbs_server “§nb
$Spbsserver  [<STRING> (Note: This parameter replaces the POSSEIVET »
deprecated parameter clienthost node01 teracluster.org
P P clienthost)
Specifies maximum duration (in seconds)
which the mom will wait for the job
$prologalarm |<KINTEGER> |prolog or job job pilog to complete. This [“$prologalarm 60”
parameter default to 300 seconds (5
minutes)
Specifies hosts which can be trusted to
. access mom services as non-root. By “$restricted
Srestricted <STRING> default, no hosts are trusted to access * teracluster.org”
mom services as non-root.
Specifies that the available and configured
disk space in the <FS> filesystem is to be [size[fs=/localscratch] the
reported to the pbs_server and scheduler. |available and configured
size[fs=<FS>] IN/A Note: To request disk space on a per job |disk space in the

basis, specify the “file” resource as in
““gsub -1 nodes=1,file=1000kb>’Note:

unlike most mom config options, the size

“/localscratch” filesystem
will be reported.



#clienthost

parameter is not preceded by a ‘$’
character.

$status_update
_time

<INTEGER>

Specifies the number of seconds between
subsequent mom-to-server update reports.
Default is 20 seconds

$status_update_time 120
mom will send server
update reports every 120
seconds.

Specifies the number of seconds before

timeout 120 mom-to-
mom communication will

$timeout <INTEGER> |mom-to-mom messages will timeout if allow un to 120 seconds
RPP is disabled. Default is 60 seconds piC
before timing out.
$usecp <DTF3>ST>:<SRC Specifies which directories should be “$usecp *.fte.com:/data
<DSTDIR> staged (see TORQUE Data Management) |/usr/local/data
wall time multiplier. Note: if set to 0.0,
wallmult <FLOAT> MOM level walltime enforcement is “$wallmult 2.2”

disabled.




MAUI CLUSTER SCHEDULER

Maui is an advanced job scheduler for use on clusters and supercomputers.

It is a highly optimized and configurable tool capable of supporting a large

array of scheduling policies, dynamic priorities, extensive reservations, and

fairshare and is acknowledged by many as ‘the most advanced scheduler in the world'. It is
currently in use at

hundreds of leading government, academic, and commercial sites throughout the world. It
improves the

manageability and efficiency of machines ranging from clusters of a few processors to multi-
teraflop

supercomputers.

Benefits:

- Optimize resource utilization by an additional 35%

« Focus resources on your organization’s priorities

- Manage the complexities of sharing and scheduling shared resources

- Ensure quality of service guarantees

- Enforce usage policies

Features:

Maui extends the capabilities of base resource management systems by adding the following
features:

« Extensive job priority policies and configurations

» Multi-resource admin and job advance reservation support

» Metascheduling interface

» QOS support including service targets and resource and function access control

« Extensive fairness throttling policies

» Multi-attribute fairshare

« Configurable node allocation and load balancing policies

« Multiple configurable backfill policies

« Detailed system diagnostics, utilization tracking, and reporting

« Allocation manager support and interface

« Extensive resource utilization tracking and statistics

* Non-intrusive 'Evaluation/Test' mode

« Advanced built-in HPC simulator for analyzing workload, resource, and policy changes

Maui Installation

Building Maui

To install Maui, untar the distribution file, enter the maui-<VERSION> directory,
then run configure and make as shown in the example below:

> gtar -xzvf maui-3.0.7.tar.gz

> cd maui-3.0.7

> ./configure

> make

Installing Maui (Optional)

When you are ready to use Maui in production, you may install it into the install
directory you have configured using make install

> make install

Note: Until the install step is performed, all Maui executables will be placed in
SMAUIHOMEDIR/bin. (i.e., maui-3.0.7/bin in the above example)



2.2 Initial Maui Configuration

After you install Maui, there are a few decisions which must be made and some
corresponding information which will need to be provided in the Maui
configuration file, maui.cfg. The configure script automatically sets most of these
parameters for you. However, this document provides some additional information
to allow further initial configuration. If you are satisfied with the values specified
in configure then you can probably skip this section. The parameters needed for
proper initial startup include the following:

- SERVERHOST

This specifies where Maui will run. It allows Maui client commands to locate the
Maui server. It must specify the fully qualified hostname of the machine on which
Maui will run. (Example: SERVERHOST cw.psu.edu)

- SERVERPORT

This specifies the port on which the Maui server will listen for client connections.
Unless the default port of 40559 is unacceptable, this parameter need not be set.
(Example: SERVERPORT 50001)

- ADMIN1

Maui has 3 major levels of admin access. Users which are to be granted full control
of all Maui functions should be indicated by setting the ADMINL1 parameter. The
first user in this list is considered the primary admin. It is the ID under which Maui
should always run. Maui will only run under the primary admin user id and will
shut itself down otherwise. In order for Maui to properly interact with both PBS
and Loadleveler, it is important that the primary Maui admin also be configured as
a resource manager admin within each of those

systems. (Example: ADMIN1 joe charles)

- RMTYPE[X]

Maui must be told which resource manager(s) to talk to. Maui currently has
interfaces to Loadleveler, Wiki, and PBS. To specify a resource manager, typically
only the resource manager type needs to be indicated using the keywords LL,
WIKI, or PBS (Example: RMTYPE [0] PBS). The array index in the parameter
name allows more than one resource manager to be specified. In these multiple
resource manager situations, additional parameters may need to be specified
depending on the resource manager type. Some of the related

resource management parameters are listed below. Further information about each
is available in the parameters documentation.



YcranoBka TORQUE

naeHbIU y3en

PacniakoBath u coOpath AUCTPUOYTUB Ha TOM y3Iie, kotopbiit Oyaer “TORQUE server”, na
KOTOpOM Oypet 3amyiieH pbs_server daemon, u KoTopblit OyaeT ynpaBisiTh U
KOHTPOJIMPOBATh Bce ocTalbHbIe y3ibl. [Ipumep (rae XXX orBeyaeT 3a BepcHio
TUCTpUOYTHBA, HarpuMmep €.g., “-1.2.0p4”):

tar -xzvf torqueXXX.tar.gz
cd torqueXXX

./configure

make

make install

vV V V V V

e (HEOBA3ATEJIBHO) YcranoButh apyroe 3HaueHue rnepeMeHHoi okpyxenus PATH.
[To ymouanuto ucnoHseMble (aiiibl ycTaHaBiauBatoTcs B are wiu /usr/local/bin, nim
fusr/local/shin

$TORQUE_HOME cootserctByet Tomy, riae TORQUE xpanut cBon KOHPHUTYpanOHHbIE
daitnbl. [To ymonmuanuto:

/var/spool/torque mis TORQUE 2.1 u BhbIIe
/usr/spool/PBS s 6oJjiee CTaphHx BepCUi

HE PABOTAET( no kpaiiHeil Mepe, MHE HE YAAJIOCh):

TORQUE 2.0p2 and higher includes a standard spec file for building your own rpms. Simply run
‘rpmbuild —ta torqueXXX.tar.gz’ to generate RPM packages. It is also possible to use the
checkinstall program to create your own RPM, tgz, or deb package.

EiblqllCJ1LHﬂ1eU1bJ1Ld€!jﬁ311bd

Bo3morkHBI HeckobKko MeTO0B 10 ycTaHoBKe TORQUE Ha BerunciaurensHsle y3ibl. Eciu
umeetcs RPM-based Linux auctpuOyTrB,T0 MOXHO camuM codpats RPM mpsiMo U3 HCX0aHOTO
apxuBa ByMs crioco0amu:

o Ecnm pomycTuMbl HACTPOHKH 1O YMOTYaHHIO, TO TIPOCTO 3aIyCTUTE rpmbuild -ta
torque-xxx.tar.gz.
e Ecnu HeoOX0auMBbI 0COOBIE TApaMETPhI, TOTIa HAJI0 PaclakoBaTh U cOOpPaTh apXuB, a
3aTCM 3allyCTUTh make rpms.
Bo Bcex omnepaiMoHHBIX CHCTEMax MOKHO BOCIIOJIB30BaThCsl BCTPOCHHOM “‘tpackage” cucremot,
KOTOpasi MPOCTO CO3/IaeT CaMOPACIIaKOBBIBAIOLIHECS APXUBBI, KOTOPBIE 3aTEM MOTYT OBITh
pa3oCiiaHbl Ha BRIYHUCIUTEIBHBIC Y3JIbI U 3aMyIIeHbI TaM. YTOOBI CO3/1aTh 3TH apXUBBI, HAJIO
10CJIe BBIMOJIHEHUS 00bIuHOM Toneaypsl (./configure make make install) 3amyctuTh make
packages. 3aTe€M CKOIMUPOBATH MOJYYHBIIUECS apXUBBI Ha JIFOOBIE IPYTrUe MAIIUHbI U 3aITyCTUTh
ux ¢ aarom —install.

BosmoskHo Takxke ucnonb3obate TORQUE cepBep, kak BEIUMCIUTENBHBIN Y3€71, U TOT 1A
MOHAZ00MTCs YyCTaHOBUTHL POS_MOm BmecTe ¢ pbS_Server 1eMOHOM Ha HETO.



Ipumep:

> make packages

Building ./torque-package-clients-1linux-1686.sh
Building ./torque-package-mom-1linux-i686.sh
Building ./torque-package-server-1linux-i686.sh
Building ./torque-package-gui-linux-1i1686.sh
Building ./torque-package-devel-1inux-1686.sh
Done.

KONMPOBAHME HA BHUUCIUTEJILHHE Y 3JIB
> ./torque-package-mom-linux-i686.sh —--install
> ./torque-package-clients-1linux-1686.sh --install

Hacrtpoiika TORQUE cepBepa

Hactpoiika pbs_server gemMoHa BBINOIHIETHCS, HCIOJB3Ys KoMaH 1y qmgr. Ha HoBo#t cucteme
HACTpOWKa J0JKHA TPEIBOPATHC KoMaH1oi Pbs_server -t create. ITocie BbIMOMHEHHUS 3TOTO,
HAJI0 HACTPOUTH JKEIAEMYIO CTPYKTYPY OUEPEAECH U MOJKIIOYUTH IJIAHUPOBILHUK.

IIpumep HACTPOMKH C UCIIOIB30BAHUEM OJHOM OYEpEIn:

pbs_server -t create

gmgr -c "set server scheduling=true"

gmgr -c "create queue batch queue type=execution"

amgr —-c "set queue batch started=true"

amgr —-c "set queue batch enabled=true"

gngr -c "set queue batch resources default.nodes=1"

gmgr -c "set queue batch resources default.walltime=3600"
gngr -c "set server default queue=batch"

O1H KOMaHbI JOJKHBI BBITIOJIHATECA aIMUHUCTPATOPOM CUCTEMBEI.

B sTOM npumepe HHUIMATU3UPYETCS HACTPOSUHBIH aITOPUTM U aKTUBUPYETCS IIAHUPOBIIMK
(ucto3ys ““‘scheduling=true”). Cnenyromuii mar 3aki04aeTcs B CO3JaHUN OYepeIn U
ykazaHuu ee tuna. B cnyqaePBS, ouepenp nomkHa ObiTh 00bsIBICHA “eXecution”, uToOkl B Heil
MOTJIM BBITIOJTHATHCS 33129 J{OTIOTHUTENbHBIE HACTPOHKH (HalpruMep, YCTAaHOBKA TapaMeTPOB
ouepenu “started” u “enabled”) mo3Bosnsier ouepenu MpUHUMATH 3asBKU Ha BBIMOJIHEHHE 33124 U
3aITycKaTh MOCTABIHEHHBIE B OUYepe/lb 3a1a4H.

Crenyromue 1Be CTPOKH HEO0S3aTe/IbHBI, OHU YCTAHABIHBAIOT 3HAYCHHS 110 YMOJTYAHHIO JUIS
napametpoB “node” u “walltime” a1 mocTaBieHHBIX B 0OYepelb 3a/1a4. DTH 3HAYCHHUS
UCTIONIB3YETCS MTPH MTOCTAHOBKE 3aJ1a4i B 0YePe/ib, €CIIH MMOJIb30BATEIEM HE YKa3aHbI IPyTUe
3nauenust. [locnennsis crpoka “default_queue=batch” taxxe HeoOs3aTenbHa, OHA yKa3bIBaeT HA
TO, YTO 3a/1a4a OyaeT momeireHa B ouepeas “batch”, eciau mis Hee He OyeT KOHKPETHO yKa3aHa
Jpyrasi o4epe/ib.

Hpyroit cioco6 Hactpoitku TORQUE cepBepa — 3amyck koman sl torque.setup. [Tocne
ycranoBkr TORQUE cepBepa HacTpiiTe pbs_server nemoHa, BRIIOJIHUB KOMaH Ty torque.setup
<USER> u3 nupekropuu ¢ quctpudyruBom, rae <USER> 3To uMs mob3oBateis, KOTOPbIi
oyner TORQUE anMuHHCTpaTOpoM. TOT CKPHUIIT HACTPOUT MPOCTYIO OUEPEb.



OnpedeneHue eblvuUcCIUMESIbHbIX Y3/108

Jist Toro uroObl PhS_Server Mor B3auMOCHCTBOBATD C KXK/IBIM M3 MOM JAEMOHOB, HEOOXOIMMO
OOBSCHUTH €My, C KAKUMU MallluHAMU CBSI3bIBAThCA. KaK b1l BEIUUCTUTENBHBIN y3€I1, KOTOPbIN
JIOJKEH CTaTh YaCThIO BHIYMCIIMTEILHOM CUCTEMBI, JTOJDKCH OBITh YKa3aH B Server nodes file.
Oror daiin pacnonoker B STORQUE_HOME/server_priv/nodes. B 6obIIHHCTBE CiTydacs
JIOCTaTOYHO yKa3aTh MPOCTO UM y3Ja:

server_priv/nodes

node001
node002
node003
node004

Eciti BBIYUCTUTENBHBIE Y3IIbI SIBISIOTCS MHOTOIPOIIECCOPHBIMHU, TO CIIEYET YKa3bIBaTh
KoJMuecTBO MmpoieccopoB ¢ Np={number of processors}. Hanpumep:

server_priv/nodes

node001 np=2
node002 np=4

Hacmpotuka TORQUE Ha ebiyucniumersibHbIX y3/1ax

Ha xaxxnom BeraucnutensHoM y3ie, MOM cepBep pomkeH OBITh HACTPOCH TaK, YTOOBI JOBEPATH
pbs_server nemony. 1o nenaercs cozaanuem “$(TORQUECFG)/mom_priv/config” ¢aiina u
YCTaHOBKO#1 mapametpa $pbsserver. Minm MoXHO 3TO cenarh, co3/1aB

“$(TORQUECFG)/server_name” (aiii 1 IOMECTHB TyJ1a MMsI CepBepa.

mom_priv/config

Spbsserver headnode # note: hostname running pbs_server
$logevent 255 # bitmap of which events to log

9TOT (baﬁn OIWHAKOB IJIsI BCC3 BBIYUCIIUTCIIBHBIX Y3JIOB.

3anyctute pbS_mom nemoH Ha Beex y3iax.

3aeepuweHue Hacmpouku

[Tepesanyctute pbs_server:

gterm -t quick
pbs_server

prﬂOdeS -a TCIICPb JOJIKHA IIOKA3bIBATh, YTO BCE Y3JIbl HAXOATCA B COCTOSSHUH free.

Temeps MosxHO 3amyctuth POs_sched.



