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o (ENZ2EMN: ZEEMNREAFAIRIERTENLERE, EAILUISEEN
Z2EMN, KEXZEEPATSENNN, FRERRSFBFLOHINNELZE

o MIBRLEZEMN: é’lizéfﬂﬂu)\fir] 7S [EiEEi BRI SRS, skE
AREFREAN RO, STUSEHRE2ERNHTZEERNRER

LB BBHREL, I EARIRSSETE, DERERRSSESRARIRN=5858
—_ og ” = ” =
MRS, BE X 9&1%5321)3}: BE “EEER , RERTEERNE,
BFE “BE” 5, F*ILEDEJE%‘{EEHO
3-18 EE®S
WHERESE © o w asEvs | 6@
= [= = . | m=EZR . clel[c]|[=][E])
o o@a
@ 826755,
= @ SHARAASIE. 158, BFOERIHEN 178 | e = =
g¢ EOEANGFIPN=N.
PR T T RS S 0521 1029 “
T <o 5 R
”
R
- >
BETRRE
T ERED 5({ecs name}-00)_ EBEEslurmi{FiziTIRZE, HiTsystemctl status
mungeas @S #lsystemctl status slurmctldégsSEEMuUngefRSZF0slurmctldiREZ 2SIz
TIEE,
Systemctl status munge
systemctl status slurmctld
3-19 munge IRBIEFEIETT
[root@master ~]# systemctl status munge
) munge service - MUNGE authentication service
d: loaded (/usr/lib/systemd/system/munge.service; enabled; vendor preset: disabled)
: active (running) since Wed 2023-04-26 11:40: 35 CST; 2 \.’E‘EKS 0 days ago
S: man:mung 8)
Process: 632 ExecStart=/usr/sbin/munged (code=exited, status=0/SUCCESS)
Main PID: 12634 (munged)
Tasks: 4
Memory: 1.:
CGroup: /system.slice/munge.service
L12634 /usr/sbin/munged
r 26 11:40:35 master systemd[1l]: Starting MUNGE authentication service...
r 26 11:40:35 master systemd[1l]: Started MUNGE authentication service.
[root@master ~1# [
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https://support.huaweicloud.com/usermanual-vpc/zh-cn_topic_0030969470.html
https://support.huaweicloud.com/usermanual-vpc/zh-cn_topic_0030969470.html
https://support.huaweicloud.com/usermanual-vpc/vpc_SecurityGroup_0005.html
https://support.huaweicloud.com/usermanual-vpc/vpc_SecurityGroup_0005.html
https://support.huaweicloud.com/usermanual-vpc/vpc_SecurityGroup_0006.html
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3-20 Slurmctld fRSBIEFEIZTT

[root@master ~]# systemctl status slurmctld
® slurmctld.service - Slurm controll daemon
ded (/usr/lib/systemd/system/slurmctld.service; disabled; vendor preset: disabled)
ctive (running) since Wed 2023-04-26 15:01:22 T; 1 weeks 6 days ago
2387 (slurmctld)

CGroup:

/uﬂr/ﬁbln/ﬂulmc ld -
slurmctld: slurmscriptd

9 master sl t1d[12387]: slur _job_complete: JobId=3063_49(3112) done
4 master tl slur job_complete: J 63_50(3063) WEXITSTATUS 0
master slurmctld[ slurmctl _Jjob_complete: J 63_50(3063) done
master slurmctld[ slurmctl d  node: de a m-node-copy-4kw reason set to: scale in
master slur L slurmctl update_n : de as-slurm-node-copy-4kw! tate set to DRAINED
master “tl slur error: _find_node_ lookup failure for node -slurm-node_copy-|
9 master “tl 2 slur error: Unable to f e as-slurm-node_copy-4kw W delete
master L 2 slurmctl rr ailed to delete node
slurmc sl rpc_delete_node for as -4kw - Invalid node nf
r ﬂulm(thl[ld.}? : slurmctld: error: Nodes as-slurm-node- copy - 4kwk9x4w not responding, setting DOWN

[root@master ~

WMEmungei&BF/EN, AT

systemctl start munge

WRslurmctldigBRB60, T

systemctl start slurmctld
#BEEEHNT RS

sinfo

KEAETRIRSERERGE, EEFAED = ({ecs_name}-00)=R5E:E, WABRPS
rootL,USiﬁ BHEATERSEE, AU LSSERS .

3-21 Slurm E2&ERLIH

rootBmaster T1# =zinfo
PARTITION AVAIL TIMELIMIT HNODES STATE NODELIST

1= up infinite 2 idle nodel1-21
rootimaster “1# _

YNENODELISTHET =, IERINED R EFEslurmdiRS . ST :

#FiEnode1 T3 =slurmdfRSs
ssh 172.16.0.11

systemctl start slurmd

exit

#FBEnode2 T EaslurmdiRSE

ssh 172.16.0.12
systemctl start slurmd
exit

EIAET = ({ecs_name}-00) biEf7GearboxigfF o
N gearboxiZFEFFEBRT (EIAA/usr/local/ ) , [BEIGearboxiZf:

nohup java -jar gearbox-0.0.1-SNAPSHOT jar --spring.config.name= gearboxConfig > /dev/null 2>&1 &

TERAETD = ({ecs_name}- OO)J:EEGearbox =1TIRE, H1Tps aux|grep gearboxEE
GearboxiRBERBIEREIZIT.

# BEGearboxXiEFIRE:

ps aux|grep gearbox

SASRRAS 2.0.0
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3-22 Gearbox [REBIEEIETT

[root@master ~]# ps aux|grep gearbox
root 4492 0.0 0.0 112812 980 pts/1l R+ 14:40 0:00 grep --color=auto gearbox
root 16314 0.2 4.0 5695736 324216 pts/1 S1 May08 6:10 java -jar gearbox-0.0.1-SNAPSHOT.jar --spring.config.name=Config

[root@master ~]# I

I8 &ESlurm rootFIFECER, ULECERSE I ERIECSEIER% .

HEECER
sacctmgr modify user root set GrpTRES="node={FI P Fr &I E}"
#BEERIER

sacctmgr list ass

I/H\E!z gearboxBEIE SR BITEESHIT IR AdrainikE, (FRNEEMAE. @&
SR

scontrol update NodeName={T5 527} State=idle

3-23 FEREA drain

Every 1.0s: sinfo

PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
] infinite 1 |drain las-slurm-node-copy-esiubyqgp

infinite 1 1dle master
infinite 0] n/a

-

BlIZ node T HiR&R
B WAREEHTLER, TiEfalRe=iRSEE, BEHNEHRRSRIEHE
S HZnodeP = (FABIPAH172.16.0.11) , BEANEZILHACIEES.

3-24 SFEEIR

WEESE © Gwsr dssas Bemm

T3 BREVERRFARER, EEEPIRTBTHE, bl ETRAgene-
image, BHIZAIGIE,
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https://console.huaweicloud.com/ecm/?agencyId=66b48c4f5b8345abb343baccdefd464f&region=cn-east-3&locale=zh-cn#/ecs/manager/vmList
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3-25 IR RFEIEHR

< SEERAERE

O EsEEREER BN SR, REEESNESHEHER. FETERATSERCRETETE

RSB

* iR
—

* EiEER Esng =iFEE HEEEE
I

* IEEREE =iREE ExRESSE

o EEENESFTEIRE RS R T LR AR,
- BEEEE FE R RERERAERAS. TEES
« BRSNS AR SRS SRR RN R RH T E RS,

AERE v D v 4chf5c8e-08d0-4179-00 X Q C
BER BERS BT FEIPHELE EYEERE
%] oo e iEl—l
3-26 BCEERIES
BEEEE
i FmE @
* BUIRE default rlc®
5E ., EEmENnE C
SRR LI O MRS
@ik
1,024
HHl EOSRESHES (RESIEERES) 1 (Reas=)

[ |

SR SEVAIZEIEIIRGIRSZHG, JEERGOEHE.,
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https://console.huaweicloud.com/ecm/?agencyId=66b48c4f5b8345abb343baccdefd464f&region=cn-east-3&locale=zh-cn#/ims/manager/imageList/selfImage
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BRI E ENFIA R 3 SCHEL R
3-27 {EREEF
zRSSHEEHE  Q
- ERmERSTEAELLNE, DERESE EEEESE, BRIENREEETEIE. SE BT STRERS I ERE
LHIER TAEESR H=EE
el == =i MAIEE 1 BAEE LZEISA
M MEREEEERENE NESRENSRE, aNEETNERS ERERETIEER. #, NEA RIS, THEES

BUETE, AESNMESATIR. TEES

=4
[ &m0 WS IRERRRR BiERRE
[ geneimage sl Linux CentOs 7.6 54bit
- - 20%

3-28 iRIROIESTAK
SESHEHE  Q  sgmE o

ERRERSCHEAEVNE, LERESIT—ENTEEE, IRBENRESEIEIE. ISR 2TREREUE

AR TAEEE HEES

P IEEE SRR 1 SAEE
HERSUEZHERG SESRGTRS, ANSETNERS ERERETESE 6, WEAIEREE
EUETR, NSRS TR TRER
==l RESEERSERESN, BUSHITERNERE. SOENESSReETsREm. THEES
FEEESE TSRO R,
| meEs 25 RS 1
Mt S
=248 | & s BIFERGRR BIFE
O gene-image = Linux CentC

W=k
S STAEATEEREEHE, WG,

$H2 BREATPIEBEASEEFE, EFZHRERP I RERE, SEANEH. &
HED, EEAERG, BEESEAFOEZANRG, TRENEMR (BRTETE
T “ 7, BUEEEMBRSLE] ) , B “HBE” SRR REEE .
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3-29 SRR ARELE, R2EARRA—RNENENLEA
e E

R EIE5E™ | c6s.8xlarge.2 | 32vCPUs | 64GIB

T AnEE #=mE RS

gene-image(100GiB) | C

EoiE =lo

4

100 + | GiB 10PS EFR2,600, I0PSTEELE5 000 @

B

@ EN—EnEs EEaILUS 23 RS (

et

* =2E Igene—sequenclng—enwrunment—demo ( 'I C FE=sE @

=eEEInEDR, 2T EEINoE, BT EEMEnEEs. nARS=eEr

AFSETCP; UDF: ICMP | E75TA: -

B 3-30 iEBIRZIAES, ARFIFEAXZIRI HPC-TEST, HAEERIEIR,

MFAETCP; UDP; ICMP | 5@ -

BELFIP EeE O

* BRAR

* EEx C FEzfy

=5 mEs=s ¥5.949ua @

T3 HFF%@TE@%E?U%E, EFZ S =6 ZRE SRR ( IR as_nameZ2 BRI
%), ig% M “E2>FiE M HRERE " , TEETIEFE E— S ROIEAYE M R
EEE, THE -

3-31 EEMHRgEECE

sl @ © = e HReEER
WeREE  (GERE
FEmE v | | mERs - Q| |#=ss v ||C O
&8 S e RGN BTN BRI BAZGR  CWEE [3

B

FR4 BEREHTEMBPEASESG, BERZHREERREREE.
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3-32 34 (RgasLpl

BEEMHREAERTR, HANRERIFERE, BIFFERERE. B RINEER
B, %EF “HERE . RIBIVSHEREEENNKEEE (1RAERIERASET
A0 RERX(E) ) , FoESTR/EREIHE

3-33 RNMERGEEREE

AR )
- T e |

EEEN SR ESRARREE HEEE VSRR, sidceslBE HEEE W IR,
i i) gene HPC | C
s autoscaling_group v
E==ros
HEsis workload - EiE - == - 1
SRR 1 [©)
somwen e I
HiTEHE 1 ==workloadFi&E< | 2

= v 1 2l v

@ B—RESEE SEaLismne - Kiass.

SRR ENENNRIERS M ENHE WS HEN, TLIRNSMegEREE, BE “iF
DMERGESRES " o

3-34 IFINZREE

BE S EAEE R B0 BE  SeEmEs

iz

T SSHME, ZRISFENRGEIREXHER/data Nl . LR5THERNAER
SERHHITIEL

SlurmfE ETR R
e Slurmd. Slurmdbd. SlurmctldHESEEHR: /var/log
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o SlurmdbdiRSEZHIBECEIZE: Jetc/slurm/slurmdbd.conf
o Slurmctld. SlurmdiRSZBIECESE: /etc/slurm/slurm.conf
FHAFERSESurmERSE, ERAGSUT:

& 3-35 Slurm ER&mS

e EENER HEBSEG

sinfo BRRAARERER sinfo

squeue BHMEILRE squeue

srun BFrER e srun -N 2 -n 48 -p debug A.exe

sbatch T HtANERERE sbacth -n -2 -n 48 job.sh

salloc AFSEEtRliER salloc -p debug

scancel BT EEER R scancel JOBID

scontrol BT ETSAESSIEEE T EES scontrol show job JOBID

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

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

et

Gearbox 2 L{ERIENA
ABEELIES A, ErGearboxBFRUNE BaliTSlurmERSR MY S -

gz

gearboxiZFBENE, 1RESlurm rootFBFECET .

#IEIECER

sacctmgr modify user root set GrpTRES="node={FAFFrEBCaz=]"
#BEERIER

sacctmgr list ass

& 3-36 EEHFEEER

GrpTRES GrpSubmit GrpWall GrpTRESMins MaxJobs

normal
cluster root 1
normat
[root@master ~]# I

L2 EHAIBES (REESE) .

=] 3-37 sbatch 1232 slurm {53

[root@master ~1# cat myscript

#!/bin/sh

#SBATCH --job-name=ty

#SBATCH --array=1-50

#SBATCH -p pl

#SBATCH - -output=/root/log/slurm-%A %a.out

echo "job start...."

sleep 10

echo "job finished.."
[root@master ~]# sbatch myscript
Submitted batch job 3113
[root@master ~1# ]

MaxTRES MaxTRESPerNode Ma

SASRRAS 2.0.0
(2023-11-30)
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https://slurm.schedmd.com/documentation.html
https://gitee.com/HuaweiCloudDeveloper/huaweicloud-solution-gearbox

RIRTTZESLEG
BRI E ENFIA R 3 SCHEL R

L3 EREZHEGERS. SRIRER “queued” B, LRIELjobTEHPAR, ZRISEEF
i‘l‘%ﬁ%ﬁﬁﬁ?ﬁiio Rt EEBE M iz workloadfE>=1, 1@ {FRIESLAEH
TET B

3-38 workload {BZIRES

et Nea) E1 2t iE24: T ETE | S1RET
BE | EmE v
workload

2023/05/10 14:03:08 GMT+08:00
workload: 0 unknown

13:55 14:00 1405 1470 1475 14:20 14:25 1430 1435 1440 14:45 14:50

gzl ﬁﬁﬁﬁﬁﬁ@ﬁmk"é‘rﬁﬂé‘, BEIIFZSRCZEREREE, BRI HIEIEERE
g §| o

3-39 AEIET &

s-slurm =% aeaEE smiema | [C

WS wm GmER  AAHR GERE BN BE  SeRmES

LS BT BRECSSEA, BRHRA3ITEIPEXIER, FREERREFHET S
%1%@]@, BREIZBIFRISEA, FisTTSlurmdiZFRIATHRAEHANSIUrmEESRE, 25
178

3-40 334 ZSHY ECS L4

lurm

£6 HWMANSrmEBFRITRECSHETREH, SlurmiET R (master) B2 T AFIAE
SERIXLESLA

3-41 F BHRISEIATIRIAESS

Every 1.8s: squeue

JOBID PARTITION NAME 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

SMASRRAS 2.0.0 WA © LR ABIRAE] 26
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https://console.huaweicloud.com/ces/?locale=zh-cn&region=cn-east-3#/customizedMonitor/guide
https://console.huaweicloud.com/ecm/?locale=zh-cn&region=cn-east-3#/as/manager/groupConfigInfo/groupList

RRTS L
PRI E ENFIA R 3 SCHEL R

7 GearboxiFEEMEESIUrmEREFITE T mnodelikE, KBS I‘ﬂE’Jnode%ﬁ#nodeJﬁ
ZIREADRAIN; HEBEERHIKSIDRAINEInode, REXRBESEETZITET R
17, WERRE, BZLAIMIER (FRINE, nodekZSIEZEADOWN ) ; *Aéﬁﬁiﬂlﬂbku
39DOWNZELZDRAINHINode, ¥Enodeid EMSIUrmEER R EE:

(SH0RBE: drain(HRilE), alloc(B=ER), idle(B=rlH), down(T=a T
%), mix(H=EfoER, BNRERIRER)

& 3-42 B FRSEGMREET 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
infinite 0] n/a

SR8 %iﬁﬁﬁ@ﬁﬁmﬁ%ﬂé‘, BHEIIFZSRCZARE RS, BRI RECHIFRSE
hl o

3-43 THRLHIEFBH

< as-slum == sueaER sacas | [C

.

gearbox BeEI {41

THEARB NgearboxEc &AM, 1BFMTEgearboxZEEHR T, BB
gearboxconfig.yam3Z{4RT, 1EMIERRBIFRIFFEIER

user:
# consolelkSHIAK
ak:
# consoletkSHISK
sk:
# FAFFRifEregiondYInEID
project-id:
# KBt w0, BPS%RE, THERERESE
proxy-address:
proxy-port:
proxy-user-name:
proxy-password:
as:
# ASERSSTEFRHER B SRR iR Ty IS
endpoint: as.cn-east-3.myhuaweicloud.com
# FRE (RFaLE R IRAYERGELEID
group:
# BIERFEEHIITRRURNREHE, BIA1008]FMER
list-instance-limit: 100
# MBRMEAZESEBIRT IR ABIEIRE, ASIRSIRAZIFS0, AJAMEN
delete-instance-limit: 50
ecs:
# ECSERSSERHER B R AL iR T RIS

endpoint: ecs.cn-east-3.myhuaweicloud.com

SMASRRAS 2.0.0 WA © LR ABIRAE] 27
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https://console.huaweicloud.com/ecm/?locale=zh-cn&region=cn-east-3#/as/manager/groupConfigInfo/groupList
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metric:
# BENGEIERGE=E, TMER
namespace: test. HPC
# BEMIEAYERS
name: workload
# BEMIERAERES, IR MER
dimension-name: autoscaling_group
# BREMIEINMEEID, BCERMH4EEAIID dimension-id:
# IR EIRIITTLEH, AT MEN
report-ttl: 172800
# CESHRSSTERFHE R mAY i 15 Mg
metric-report-endpoint: ces.cn-east-3.myhuaweicloud.com
task:
# TSR EREE, B
health-audit-period: 30
# BEXEir EIREHA, Bu R
metric-report-period: 60
# MNREEERBNES, PP
scale-in-period: 5
# BPRSREA T REE, BB
delete-instance-period: 5
# W S RERIEH
discover-instance-period: 20
# WtbgEESslurmT S EEE, B
diff-instance-and-node-period: 60
# NEPEFRIFELE, 27
refresh-cache-period: 100
# BEERNEESIETEE, B4 7
configuration-check-period: 300
system:
# deadline/slurm
type: slurm
# RET RHINode TR, BHREESHE
stable-nodes: master
# RETRENS X
stable-partition: p1
#ARRETRFEND K
variable-partition: p1
# TRNEEE, TENEBSZENTRERES, BU P
scale-in-time: 1
# FIEjobR BB T HEBAIRZSRIRT BIBRHIS 1, HEBARS BT iZERjob#IA Jo R TEHAFF & SiEtRit & 210
job-wait-time: 1
# IO REARRYERTRE, BIZAERAKRIIMAATIISIRASHIER, B 98, B0
register-timeout-minutes: 10
# ST R FARY cpuizE
cpu: 4
# BUDSERNAER), ZFBRAMBFR, URENEERTONEHE
memory: 12600
gpu: 1
# NslurmEBEEBAN, BiAZtrue, EitEWorkloadidZEEESEGPUERIFIFHICPUERE
ignore-cpu-request-of-gpu-job: true
# 2AfEApowershellifTHES, RABwindowstRE AR
use-powershell-executor: true
# XFZHRZRIDE
partition:
# 5SHEEATAR, BiMESfalse, SIERFAsurmBIZEEHEEEEREE;
multi-partition-scaling: false
# BRFSNMDXAME GRS, ESDX ERIBEISERE MAPPING_TO_FIRST_PARTITION, {XZEMREFIE—|
HXt, HRSKFTE(ERIA); MAPPING_BY_WEIGHT, REBE S KA Ei+E thEkrIsd;
load-mapping-policy: MAPPING_TO_FIRST_PARTITION
# HXEEIIE
partition-configuration-list:
# PRE
name: partition1
# HEXPHRFFERED, ZRCPU. GPUTIE—;

type: CPU
# DXERHMSIPRITENE, B, BYEEEI0,100];
weight: 10

SASRRAS 2.0.0
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# P XXIRAIFEFId

project-id:

# HXIRAIEGEEI, BFEEASHRKEE—XIMN

scaling-group-id: XXX

#DRRIRIEAE, SRFEXREHCPUREIET SCPURIIEAINE, ST mRiRZEE HGPURSEIETS SAliE

GPUHE;

node-spec:

# TRCPUEE

cpu: 4

# TRNESE, BUGSB;

mem: 8

# INE-R¥E

gpu: 2
# TR—ENEEMARES, BUY, R ENERAEERE, BERHNAD XBZEBEREAITE;
scale-in-after-idle-time: 100
# BENMISNEES
dimension-name: autoscaling_group
# BENISIR4EEID
dimension-id:
# mimAPIERRRIEItIRSSIR, KREEMNFRESRE
ecs-endpoint: ecs.cn-east-3.myhuaweicloud.com
as-endpoint: as.cn-east-3.myhuaweicloud.com
ces-endpoint: ces.cn-east-3.myhuaweicloud.com

3.4 RIRENE

$E1

ERNARARSZRFSEIR, HENZBRLRCZIRFEK, BERFESMREGN
“MIRR” $%EH, FEREHAY “MIPREIRIE” IRPMERA “Delete” , BE “HRE” #1T
29 SESiEIE=

3-44 fRRT E=MIFR

Bk @ e eane [

Q| |C
HASERE ®E T fEE = A = ni
build- - I t
4U\ geneee e sremnmen BRERIN 2022410424 09:16:44 GMT+08:00 2022/10/24 09:29:10 GMT+08:00 T
a 384
Y > S =
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https://console.huaweicloud.com/rf/?locale=zh-cn&region=cn-east-3#/console/overview
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3-45 fIFRERIA

IS )
RrEREEEERREEERATEED? MESIeERE. SSEEE
| HEEET s tIEERRE p
build-gene-sequencing-enviro. . H=EmTh 20231215 10:01:47 GMT=+03...
| mERE(12) |
n _ -
Py T HEEESEID HEYS
=i ERIEAL
]
| (R SERESERE L
| i i t-d 00
e — - ene-sequencing-environment-demo- .
mETEEE B sm=
| i i t-d 0
i — - ene-sequencing-environment-demo- .
e P gene sequenting environmentceme””  ammm
| i i t-d 02
i — - ene-sequencing-environment-demo- .
BEmEEs JENESEQUENCIG eNvIoNMEntaemo™e  co=m
| ene-sequencing-environment-dema
EUEET SeneeauEneng sE=a
foERAR FEEE
| R SHEEEREEEE, S8 DeletellFm i [
| Delete

$E2 RYTFEREBRNRFEASRZREMER, BSHENRERS PR,

SR 2.0.0
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3-46 HTETRER
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