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FRIRTTZESLR

%?L Slurm #39#8;Z HPC Ip== L = FRRINEERS

=

3.3 FHafER

AR

o BXSlurmiFMERIESIBESE SlurmE=m3 .
o IZRRFEBIAFEANSIurmbRA: 22.05.3, ZpEAJavabkA: jdk1.8.0_202
o EESUrmRiIENABIE T B HclusterfI&EEESF

o ZMRRHEL KRB SIROBMERARE TR—FMaEhEE, MRESEFE, HIRIEST
PriE S R 2 E N

o BREIAISlurmIkESIHOMT:

6817: SlurmEBIET A SR
6818: Slurmit& T =AY mEin O

o [EEUEERIFSIUrmAYERLERAA

ZeHEN (FiE)

SB1 EXANEER . IFEARRSHEENG, FELEPERIRS RS MAIRIRAIMEE
M=IRS3=E, BE X7, XUKRNE, BE ‘EEEN’ , RIBRTEERN,
BF ‘e’ 5, FVETESER. (BUSIREFRNEN, Limasterafa4
ZiRSEMEEENTR, BTEERERER; node iERERSHNITED
=, BTIFEEREMAFRERFL. )

3-19 EEZHS

SRS

| st

mezmsH (E)
SRR

L

=&

SRR TR

e

Int R

aHEN 4
R

=1 &

s

BETRRE

MZRSE @ © W —ewi RS
HAGECS : YCLADEI (19) | &AM QD) | B % c
EETHE
F =1 B v [AEENENE
HTIRSHERRE  FEBENEN. -
&R :slum @ x @®Q
BEE 2 ATREH , Reh 2 ATREER, BT
0 |2 =g 1 E
IR p— -
slum-cluster-elastic
@ ottt
PUC - — S
= R EATNERSH . BEREHERATEN EewR  ES
NERTRS GRS | IO BRER,

1 EREET S (master) EBEEsrmBHEI TR, HifTsystemctl status mungess S
systemctl status slurmctlddsSEEMuUngefgEZF0slurmctldiREZ 2 BIEZITIEE -

SRR 2.0
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3-20 munge RSB IEEIZTT

[root@master ~]# systemctl status munge
® munge.service - MUNGE authentication service
Loaded: loaded (/usr/lib/systemd/system/mung rvice; enabled; vendor preset: disabled)
Active: active (running) since Wed 2023-04- :40:35 CST; 2 weeks 0 days ago
Docs: man:munged(8)
Process: 12632 ExecStart=/usr/sbin/munged (code=exited,
Main PID: 12634 (munged)
Tasks: 4
Memory: 1.3M
CGroup: /system.slice/munge.service
12634 /usr/sbin/munged

:40:35 master systemd[1]: Starting MUNGE authentication service...
1:40:35 master systemd[1l]: Started MUNGE authentication service.
[root@master ~]# [I

3-21 Slurmctld RSB IEFEIETT

[root@master ~]# systemctl status slurmctld
service - ‘ﬂurm (ontlnﬂer daemon
€ xd; vendor preset: disabled)
: \reek< 6 days ago
: 12387 (slurmctld)
: 17
: 16.7M
: /system.slice/slurmctld.service
d D -s

May 10 1 rmctld & : slurmctld: job_c lete: ] d=3063_49(3112) done

May 10 118 ster rmctld H rmctl _C lete: J 063_50(3063) WEXITSTATUS ©

May 10 € s slur L r L L J 063_50(3063) done

May 10 master slur L r L _nod d Turm-node-copy - 4kwk¢ reason set to: scale in
May 10 1 master s rmctl : rmctl | d rm-node-c set to DRAINED
May 10 1 : master slurmctl 2 H rmc r _find_node_ : lookup failure for n lurm-node_copy-|
May 10 9 master slur L H r L rr Unable to find node as-slurm-node_cop o w to delete

May 10 9 master slur L H r L failed to delete node 'as-slurm-node_copy-4kwke '

May 10 master r L H r ld: _ T lete_nod r as-slur _copy -4kw Invalid node nf
May 10 11:: master Mnm(thl[ : slurmc rror: des as-slurm-node- y - dkw v not responc , setting DOWN
[root@master ~]# [l

WEmunge;gBF/EN, AT

systemctl start munge

WNRslurmctld;i& BB, HT:
systemctl start slurmctld

HEBRERAT RS

sinfo

BREAETRRSSRERE, FEFFET R (master) =RSES, WAAR&rootld
&ﬁﬁ%x&)\zﬂﬁxnm WAL LSRR . i*: GearboxBRIESEEBITEES
BRI “drain” RS, ERRNEERZE, GSUT:

scontrol update NodeName={NODELIST FT5 51275} State=idle

3-22 Slurm E2&RIN

[root@master ~]# sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

pl* up infinite 1 idle nodel
[root@master ~]# |]

WIENODELISTHRET &=, AIERINTET = EFBslurmdiRSS . <l TF:
#FFEnodel B aslurmdiRs

ssh 192.168.0.2

systemctl start slurmd

exit

TRE 'D,m(master)J:EEGearbocheru, HfTjournalctl -u gearbox. systemctl
status gearbox&B & GearboxRB 2B IEFEIEITo

SRR 2.0
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journalctl -u gearbox
systemctl status gearbox

%] 3-23 Gearboxh WRESIEEIEIT

[root@aster ~J# systenctl status gearbox

;
loaded (/etc/systemd/system/gearbox. servi abled; vendor prese
1 ) since Mon 2026-01-19 15:23:55 CST; 1h 22min ago

/system.slice/gearbox.service
L-29519 /usr/local/jdk1.8 ©2/bin/java -jar gearbox-0.0.1-SNAPSHOT.jar pring.config.name=gearboxConfig

41 master java 6/01/19 16 . p INFO HuaweiCloud-SDK-Access.printAccessLog(HcClient.java:445) - "GET htt
master java 6/01/19 16 . p INFO c.g.core.driver.impl.AsHandlerImpl.listScalingInstanceByPage( ...Response y
41 master java : totalNumber:
41 master java : startNumber
master java Timit: 100
master java scalingGroupInstances :
master java
master java 2026/01/19 16:46:41.2 P INFO c.g.core.driver.impl.AsHandlerImpl.listAllScalingInstance(AsH.
master java 2026/01/19 16:46:41.226 [pool-2- thread-3] INFO .c.t.ScalingGroupInstanceDeleteTask.delete(ScalingGroupIn
19 master java 6/01/19 16:46:41.226 [pool-2-thread INFO c.g.c.t.ScalingGroupInstanceDeleteTask.deleteDrainInstance(Sc.
Hint: Some lines were ellipsized. use -1 to show in full,

[root@aster ~J# journalctl -u gear
-- Loq< begin at Mon 2026-01-19 15 5 CST, end at Mon 2026-01-19 1 09 CST. --
Jan master systemd Started Gearbox app.
Jan 6 master java .
Jan 6 master java
Jan : 6 master java
Jan 6 master java
Jan 6 master java
6 master java
6 master java g 3
6 master java 6/0 ® [backgri preinit] INFO o.h.validator.internal.util.Version.<clinit>(Version.java:21) - HV@O
6 master java 2026/01/19 15 6.766 [main] INFO com.gearbox.AsGearboxApplication.logStarting(StartupInfologger.java:55) - S

F7 ®ESlurm rootFIFECER, UHECER SR FERIECSEERX .

#BEERMER
sacctmgr list ass

root@master ~J]# sacctmgr list ass
Cluster Account User Partition Share Priority GrpJobs GrpTRES G
MaxWall  MaxTRESMins Q0s  Def Q0S GrpTRESRunMin

cluster root
normal

cluster root root 1 node=1000
normal

€17 node P EiEI&
B WANREETER, TR RESE, REHNEERRERETE
$I2 HZEInodeTE (FABIPH192.168.0.2 ) , BHAMEZIRHCIEE®R,

3-25 BIRIRE

WHZEESE O [

(]

AT 0 | SR )
== =2 s amx s [ R nE B
@ EES — aetaat
R —— . . =iz
R AR 2023112115 100242 OMT=08.00 2 =

T3 BREVERRFARER, GEEEPRRTBTHE, ARFIPEFRAhpc-image,
BETENBIE,
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3-26 IEIRRFEIEHR

< SERAERE

O EsEEREER BN SR, REEESNESHEHER. FETERATSERCRETETE
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* EiEER Ehsng =iFEE HEEEE
I

* IEEREE =iREE ExRESSE

SR RS R P L R RaEi e,
3R ErrAxAis. TH
e AR SRS R AR T E MR,

.
i

FERE ~| D v | 4cbfSege-08d0-417900 X Q| | C

BER BERS BT FEIPHELE EYEERE

3'27 EB%{%I%\EEIEEF_ﬁo

REER
e *E @
* &R hpc-image
* RARE default v Qe
" o FRETRSMARR, BRSO NE MO, BUETMSTORRE VIS, SERERE G Q
2
3
01,024 4
Y RCLERFREE GAEHITRES) 1 (BERESE)

=
E 3-28 AR, SRERA
3-28 T\TIIIR, 3o
RS
PSR BE BE
Xi IR L
ERBER 1
ES IRMEZARZER (scalable-hpc-cluster-with-slurmi- = gy er)

WHEE  default

- ~N
) (S
N J

SR4 PEVAIZEWEIRGIRSEHE, TEERGOEHE.,
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3-29 E&elEES

aESHEEHE  Q  mgEsE o

BeRgREEE AElng, sResil—EaEEER,

AER hEHEE H=EE

" BB
IERSOEERSRE UESREIERE SNEETH
BoET®, SENEEATIR. THES

5

SEERSELEY

EHRSSE

b= ]
[] =0 wE
M hpc-image sES
— — 20%

3-30 RIREIEZTHL

=RSHEEHNE  Q

BrRERECE AR, ERESIE—EaNEER,

LiEHEE LS gl
— 0 [ED
" BIEER EleE ) SAER
v nEzREsEssEe DESSEIDTEE SNSESHNERS (S sl

BaETR, ARSMEESATR. THER

FETETRESHRELY, BUSHCISENEE. SOTENEEERS

[ =#mip PR

— hpcimage

] ] Linux

IFEARIRERIRSESE, WARGREER.

. BUSHITESEENEE. ST ASEReSE TS EEAT.

EE S PR,

ERtERESIEREITE. EETSIRET2SRER:

) AR
EREESTEER I, SEER

THEE

BERRERT H

Linux {

R ENReEE BT SEIERETsTREESTERE

S7EE

. R, HESVEREERANET. TEES

TREZ

BERR

CentQS 7.9 64bit

BREHTPMMBASIETG , EFZHROEREPEERE, SEAaNES. &
SHET, IFINERG, GENESRAPEIENRG, TRIENER (BIRTEHEE
T “ 7, BUEEEMBRSLE] ) , B “HBE” SRR REEE .
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3-31 SISl GTRE, LA BIStRNLRLE
- sstme s EmE

e
can

ot =0 v 100 + | Gie 10PSHFR2,600, I0PSERE L5000 @

@ EB—EEEs SEALUS 23 s (FES) |

* Feeig | scalable-hpe-cluster-with-slurm-demo (... v ||C FE=2E B
RN ORJRE, 2 e LN, 1 e, MAES=eET
MAEUDP; TCP: ICMP | 58 -

BELRIP EE

3-32 IEEFENES, KREAISPEHEITZFRI HPC-TEST ( ZANIZFRLL 3.1 /R
TEhEIZZEZFRAME ) , FHIEHEMEIR,

AFEETCP; UDF; ICMP | 257 -

FELFIP ®@
EREE, (AEiERE RSl SN S aRn e R BT R,
* BFAT
ExAEBE SRR, WEEEET
* BT | HPC-TEST v | C wE=F0

=5 =8 ¥5.949w @

S|3 IR REES IR, BRSO RCZAEEREE, REAN “ES>EiReitmgs
BB’ , EHEPSE L—LROZRIERERE, REHE.

3-33 EffEtRgEicE

sl @ © #n [EEE HREEE
FAERE v | | FERE v Q |w=m=v |[C O
®ES AR EEN BRI LU BARHIN RWHR
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%?L Slurm #3938z HPC s = L = FARINEERS

SPELE
= 3 ShEL IR
X
EiRRYEECE
BEASIR Q Q
EiR HIE =i o HiR® FRAR = eERR GRS
@) scalable-h.. c7.8xlarge... hpc-image =I0] ... - =X = 2026/0... -
s d P\ - ¥ el ] T FTEY i

= = . r Eh L 1
e, i Lo =l
- Le | = [=-1 = i

& HiE

$RA BEREAHTREREASEESE, EEZHFEEZRE MRS

3-34 B M{RgECHI
EEE ©

PEREE (HEEE

FrETE ~ | | mEgs clo
L wE L BRI BETHI BT BAZGIH  SWEE
2 == as-siurm-node 0 0 0 1 HESREEesLa

SIS PEPMHRAEEARTR, HNPEEFBRE, EIIFAREREE . $5 “NNRGER
B, EF CHERE . FE: REVSTEREEENNIXEEE (1575EEES
KZFFFINONREEXIE ) , BeETEREHRE.
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3-35 i NIMERFEEREE

TR *
EEHNER as-alarm-d7f8
i) iR BENER
HESE WSS TER S ARESE LEETE VUSSR, idcesiRS HEE T MEEEE.
v et gearbox. HPC v [ Q
HE autoscaling_group v
oy ] [ [ B PR S J
BEE workload v EiE v = v 1
EEEIRE 1 @
=UIE default o Q@

ZEANFECURE, IESpECURE.

Eommam R

HiTAHE =l v 5 s v

FApEtElEL) 300 @
(" mgez \ =
(B )

LR XEEMARS[METH T SFEL, TLURIS MagERE, 2E 5
IERZESRER ™ o

3-36 RINEERS

ERRET RS IR RERTNSAREEACNSE, THES

(s ) TR, B v a (e
£ 5 AR T sERR ense & wirinte ROWAB) | o § L
- autoscaling_group worloaUBSe B 5481 1ER - B
BRR e e iy s 20 20gte 172057 B umnG ES v

TR EHE, ERISFTENREGRIHZHEFR/data T H.
Slurm{E BB R % :

e Slurmd. Slurmdbd. SlurmctldBESEER: /var/log

o SlurmdbdiRSZHIBECESZE: Jetc/slurm/slurmdbd.conf

e Slurmctld. SlurmdiRSEZBIECESE: /etc/slurm/slurm.conf
FHFERSESlurmFF @M, ERGSUT:

SRR 2.0
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3-37 Slurm EAGS

S MRERR

sinfo BRRGAREIDR

squee BRELS

srun AT AR

sbatch TR RS

salloc AR

scancel ARSI

scontrol TSR FELES
sacct AFEERRALES

-

Gearbox EZF TIERENA
KEZEURES ARG, iErGearboxiZFRaN{aHahit
B gearboxiEFEENE, RESlurm rootFHFECER .

#BERIER
sacctmgr list ass

& 3-38 EERAFRHER

r((t@na ster ~]# sacctmgr list as:
ster  Account Bt Gt Share  Priority Grp. GrpTRES GrpSubmit

MaxWall Ma ESM Qos Def Q0S

rmal
1 node=1000

HAGSEG

squeue
srun -N 2 -n 48 -p debug A.exe
sbacth -n -2 -n 48 job.sh
salloc -p debug

ancel JOBID
scontrol show job JOBID

sacct -u pp100 -S 03/01/17 -E 03/31/17

--field=joid,partition jobname,user,nnodes,start,end,elapsed,state

TSlurmEEREE MY A .

Grpwall GrpTRESM1ins MaxJobs MaxTRES MaxTRESPerNod

normal

$I|2 ETHAIBES (ESE) .

1R IR (ESS
sbatch myscript

3-39 sbatch 123 slurm {£5%

[rc:c:t[gmaqter ~]# cat myscript

#a E' m H -- .m“; u ot/ fslurm-%A

echo "job start...."
sleep 10
echo "job finished..."

SASRRZAS 2.0 WA © LR ABIRAE]
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RS R
HF Slurm #9#Z HPC == L= N R RINEBR S
= 3 SEiEP R

ST]3 EERLEREERS. SEWIRES “queved” BY, FRIELWjobTEHEAR, ZiFigesf
i‘l‘%;j;,ﬁﬁiﬁ;fzﬂo Rt EEBE M iz workloadfE>=1, 1@ {FRIESLAEH
TET B

3-40 workload {BEZIRES

EEAERERR g B0 v EAENam v Q
workload
5 0 0.164 10
BAE =ME FigE SAHE
A

2026/01/19 17:36:00

e workload 0
2
B 4

orkloa

+R4 ﬁ%ﬂﬁﬁﬁlﬁﬁAS}?&?ﬁU‘a, BEITFZS RCZRIE YA, BRI RIEIEERE
L

ssssssss

SERS SR BRIECSLHI, BERH N3 ILRIPELNEN, FEREERFKEFITETR
BROE, BROBFALAE, HiaiTSlurmdiZFEITFMEFASlurmEERE, 25
el .

3-42 38{EY 7RI ECS 5L

6 HWMANSlurmERFHITBBECSIHTE T =L, SlurmiAET s (masten) ST &EWAE
SZLEIX UL,
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BRRTS Z=SLE
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3-43 I FHERYSEEIITIRAESS

Every 1.0s: squeue

JOBID PARTITION S USER ST TIME NODES NODELIST(REASON)
3113_[31-50] pl ty root PD 0:00 1 (Resources)

3113_29 pl ty root R 0:02 1 as-slurm-node-copy-esiubyqgp
3113 30 pl ty root R 0:02 1 master

GearboxFEEAGESIuUrmEE P ITE T Snode]kE .. MEZERAInodeTismFnodedk
ZIZEHDRAIN; HBEEEHIKEHIDRAINEInode, REXLBESZIETXITET RIE
17, WNERE, BZLAIMER (BRINGE, nodekZSIEZADOWN ) ; IEERHIRE
J9DOWNE&ELDRAINAInode, YEnodeid EMSlurmEEEEFZER .

(SHURBE: drain(FRikE), alloc(B=ER), idle(B=rH), down(FT= T
%), mix(M=EfoEH, BIRERIRER)

& 3-44 B=FRSEGMRERT drain

Every 1.0s: sinfo

PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
] up infinite 1 drain as-slurm-node-copy-esiubygp

up infinite 1 idle master
up infinite [°] n/a

%iﬁﬁﬁ@éﬁmk"é?ﬁu%, BEFTFz ReZRE M HaEE, EERIHREEMPRSE
5”0

3-45 FFRLAIFFSH

as-slurm == samaEs szemz | [C

.

gearbox EeE S {F~fl

TEARBEHgearboxBLEXHRBI, iEFEMIEgearboxZEBRT, BiE&
gearboxconfig.yam3Z{4aS, 1EMIBRREIFFRIETEIFRE,

user:
# consolefRSHAYAK
ak:
# consolefRSHISK
sk:
# FAFFRifEregiondYInEID
project-id:
# REBtpIE, KO, AFREERE, THEAETAERS
proxy-address:
proxy-port:
proxy-user-name:
proxy-password:
as:

# ASIRSSEFRHERAR RREIR T RS

SR 2.0
(2026-02-12)
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FRIRTTZESLRG

%?L Slurm #9385z HPC Ip== L = F A RINEERS

=<

'

endpoint: as.cn-east-3.myhuaweicloud.com
# FRE (IELERIRAYREELEID
group:
# ENRFELHINRERRCREIEE, BIA1008F gL
list-instance-limit: 100
# MBRIRZESCHIRT IR A BEIRE, ASHRSIRAZHFS0, AJAMERN
delete-instance-limit: 50
ecs:
# ECSERSBAERHE AR R T mig 32
endpoint: ecs.cn-east-3.myhuaweicloud.com
metric:
# BENGIERGE=E, TMER
namespace: gearbox.HPC
# BB MIERAYERS
name: workload
# BEMIERAERES, IAMER
dimension-name: autoscaling_group
# BREMIEINMEEID, BCERMH4EEAIID dimension-id:
# IR EIRAITTLEH, A MEN
report-ttl: 172800
# CESHRSSTERFHE R mAY i T midE
metric-report-endpoint: ces.cn-east-3.myhuaweicloud.com
task:
# TSR EREE, B
health-audit-period: 30
# BEXER EIRER, B
metric-report-period: 30
# NS ERERSNEE, BB
scale-in-period: 120
# BPRSREA T REE, BB
delete-instance-period: 10
# W S RERIEH
discover-instance-period: 20
# WtbGEESsSlurmT S EEE, B 7
diff-instance-and-node-period: 60
# NEPEERIFELE, 27
refresh-cache-period: 100
system:
# deadline/slurm
type: slurm
# RET RHINodeBTR, BHRENESHE
stable-nodes: master
# RETREND X
stable-partition: p1
#ARRETRFIEND K
variable-partition: p1
# TREEE, TENEBSZENTRERES, BU P

scale-in-time: 1

# FIHFjobR B BT HEBASAIBTEIBREISAE, HERABEEIT IZ(ERYobBIA N ZEHIAFF & SR &, 0

job-wait-time: 1

# FHRIEMATERENE, B AR AREMAIIEMASHBR, 2 58, EA10

register-timeout-minutes: 10
# ST R FARY cpuizl
cpu: 1

# BUTRERPAEN), ZFRAMBFR, AREAEEATORIHE

memory: 100

3.4 HREEE

B ERNARARSRFSERE, HENIZBRLEIZNR R, PERFEBEREAN
“HIRR” REH, AEREHRY “HIRREIRE” IRTERA “Delete” , SE “H@E” #HIT

BRIRTTSENR o

SASRRAS 2.0
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3-46 FRRT5ERIENE

*
R =R
FREEREEEERREERRAEED? HES RS, SEEEE
HiEtEE #E tIEERdE
deploy-a-scalable-hpc-cluster-. . HFERTH 20231215 10:02:20 GMT+08. ..
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