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RESTEI T

* REST : REpresentational State Transfer, Roy Fielding, 2000
« EFHTTPIRIYN . 5= FAURLEARIEAIE—HRIR
¢ CS%JZQ& 7F/j %% Ij(lb\\ Téiﬁéljfl: PIER

GET
POST
Client <JSON/YAML> < HTTP > Server
PUT
Client sends a request. DELETE Server sends a response.
HTTP Method

RESTfUlR G L1ER
Reference : https.//slurm.schedmd.com/SLUGZ0/REST_APLpdf
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Slurm #2244

e H20.11kR A, SlurmiZ0 T slurmrestd daemon
* SlurmrestdfiLFserverigg (slurmctld/slurmdbd) Sclientis Z [g]

o It Z B, clienti o @idsbatch/sinfoZ a4 Sserverim i 5
o BT ERESTEMFNE T EAE
o ZELRZEK  clientym o] IUBN HES

................... SEIVel e,
Slurm .
slurmd
slurmctld | RPC CMD lines
e clients
slurmdbd slurmrestd REST AP]

. *
Y .
“apEsEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEns®

EH0°Y slurmrestd AYSlurmFHT 344
Reference . https.//slurm.schedmd.com/SLUGZ0/REST_APILpdf
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Slurm REST APIs

* Slurm REST APIZ= 2|
« J2/HGET, POST, DELETEF L. FTEPUTHE

. 2011, 21.08, 22.05 23.02P R slurmdbd |
g slurmctld ] GET |/slurmdb/l6.0.39/clust
o slurm .0. clusters
» GET /slurm’,4<ﬂf§5/é1ag . . e GET |/slurmdb/l0.0.39/config
* GET{/slurm}v0.0.39/30b/{job id} e GET|/slurmdb/L@.0.39/j0b/{job id}
* GET}/slurm{v@.0.39/jobs e GET|/slurmdb/le.0.39/j0bs
e GET)/slurmf/v0.0.39/node/{node name} e GET|/slurmdb/l0.0.39/qos
* GET{/slurm{v@.0.39/nodes GET |/slurmdb/V0.0.39/qgos/{gos name}
GET |/slurmfv0.0.39/partition/{partition name} GET |/slurmdb/bo.0.39/tres
GET |/slurmfv0.0.39/partitions GET |/slurmdb/V0.0.39/user/{user name}
GET ) /slurmf/v0.0.39/reservation/{reservation name} GET |/slurmdb/le.0.39/users
e GET|/slurm/v0.0.39/reservations e GET|/slurmdb/le.0.39/wckey/{wckey}
* GET}/slurm{v0.0.39/ping e GET |/slurmdb/V0.0.39/wckeys
e GET|/slurmfv0.0.39/1licenses e POST /slurmdbfve.0.39/config
* POST /slurh/v0.0.39/job/submit e POST /slurmdbVve.0.39/accounts
* POST /slurm/ve.0.39/job/{job id} e POST /slurmdbfve.0.39/associations
e POST /slurm/v0.0.39/node/{node name} « POST /slurmdblve.0.39/qos
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https://slurm.schedmd.com/rest_api.html

Slurm REST API - POST F 754441

—
Request
“ Username and JWT tokens Response
$ curl -H X-SLURM-USER-NAME:$ (whoami) \ are nﬁarujatory {
-H X-SLURM-USER-TOKEN:S$SLURM JWT \ "meta": { .
— "plugin":
-X POST 'http://slurm06.ihep.ac.cn:9999/slurm/v0.0.36/job/submit’ \ E%am":"ommamth.&363
-H "Content-Type: application/json" \ “name": "REST v0.0.36"
o : },
-d @submit job array.json nSlurm': {
ca . "version": {
$ cat submit_job_array.json Input data "major": 20,
{ "micro": 7,
||J'0b||:{ “"minor": 11
"account":"u@7", b
llpartitionll:llgpull Ilre'l_easell: II20.11.7||
"qos":"regular", ) }

"array":"1-3", "errors": [

"ntasks":4, .

"memory_per_cpu":4096, Return a JOb "job_id": 67109296,
"name":"job_array_test", ID if successful. _id™: "BATCH",
“standard_out":"/tmp/rest_array_job_%j.out", "job_submit_user_msg": "*
"environment":{ }

"PATH":"/bin:/usr/bin/:/usr/local/bin/",
“LD_LIBRARY_PATH":"/lib/:/1ib64/:/usr/local/lib"

}
"script":"#!/bin/bash\nsrun echo it works\nsleep 120"
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Slurm REST API - GE

$ curl -H X-SLURM-USER-NAME:$ (whoami) \ |
-H X-SLURM-USER-TOKEN:$SLURM JWT \
-X GET 'http://localhost:9999/slurm/v0.0.36/jobs'

Request

{
"meta": {
"plugin": {
"type": "openapi\/v0.0.36",
"name": "REST v0.0.36"
+
"Slurm": {
"version": {
"major": 20,
"micro": 7,
"minor": 11
b
"release": "20.11.7"
}
}I
Response "errors": [
I,
"jobs": [
{
"account": "u@7",
"accrue_time": 1647255451,
"admin_comment": "",

2023/7/10

"array_job_id": @,
"array_task_id": null,
"array_max_tasks": 0,
"array_task_string": "",
"association_id": 4,
"batch_features": "",
"batch_flag": true,
"batch_host": "slurme3",
"flags": [
"JOB_ACCRUE_OVER",
""JOB_WAS_RUNNING",
"JOB_MEM_SET"
1,

TR TER

Username and JWT tokens
are mandatory

"burst_buffer": "",
"burst_buffer_state": "",
"cluster": "slurm_testbed_1",
"cluster_features": "",
"command": "",

""comment":
"contiguous": false,
"core_spec": null,
"thread_spec": null,
"cores_per_socket": null,
"billable_tres": 2.000000,
"cpus_per_task": null,
"cpu_frequency_minimum": null,
"cpu_frequency_maximum": null,
"cpu_frequency_governor": null,
"cpus_per_tres": "",
"deadline": 0,

"delay_boot": 0,

"dependency": "",
"derived_exit_code": 0,
"eligible_time": 1647255451,
"end_time": 1652439453,
"excluded_nodes": "",
"exit_code": 0,

"features": "",

"federation_origin": "slurm_testbed_1",
"federation_siblings_active": "slurm_testbed_1",
"federation_siblings_viable": "slurm_testbed_1,slurm_testbed_2",

"gres_detail": [

1,

"group_id": 600,

"job_id": 67109281,

"job_resources": {
"nodes": "slurm@3",
"allocated cpus": 2

Slurm Workbench

Return detailed job description if successful

"allocated_hosts": 1,
"allocated_nodes": {

"ot {
"sockets": {
"@": "unassigned",
"1": "unassigned"
}I
"cores": {
"Q": "unassigned"
}'
"memory": 8192,
"cpus": 2
}
}
}r

"job_state": "RUNNING",
"last_sched_evaluation": 1647255453,
"licenses": "",
"max_cpus": 0,
"max_nodes": 0,
"mcs_label": "",
"memory_per_tres":
"name": "submit_test",
"nodes": "slurm@3",
"nice": null,
"tasks_per_core": null,
"tasks_per_node": 0,
"tasks_per_socket": null,
"tasks_per_board": @,
"cpus": 2,

"node_count": 1,



Slurm workbench

* Slurm workbenchf9F & %t Slurm workbench
* Dashboard : LIRS EIR
* Tomato : HPC-HTC{EM 733 \
* Jasmine : ERFEN B AE KK DT Dashboard Cosmos
« Cosmos : EEHCK '
. ﬁﬁ?ﬁﬁﬁ%é& GVET Tomato Jasrrlwlne GET
* BI¥m © Python Flask GET, POST GET, POST
« [Fim . Python
« [ASE#3E - MariaDB + Redis \/
« HIEFREN : Slurm REST APl + H &R RS 47 slurmrestd
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Workbench - Dashboard

[ Overview of the Slurm Cluster J

Home / Dashboard

) ()
(- 1 96 CPU Nodes (- 32 GPU Nodes
@ 8768 < 218 1160
CPU cores GPU cards CPU cores
Running CPU Jobs Running GCPU Jobs Running GPU Jobs
1 87 27% I 43 13% 1193 60%

1 1 740 submitted jobs 1 1 692 started jobs 1 1 61 3 completed jobs 1 1 5 cancelled jobs O failed jobs 64 pending jobs

1 /] CPU partitions 7 GPU partitions 22 QOS 29 accounts 488 users
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Workbench - Dashboard

2,000

Resource
utilization

Account heps jobs - utilization 61.42%

1,000

500

21:30

| Top 5 User - GPU Resources

0

Top 5 users

© 0 0 0
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hui
group gpupwa

wa
group junogpu

liuj
group junogpu

mar
group gpupwa

wan

group migpu

21:45

22:00

125.6259

96.4764

92.0111

87.3390

62.5494

0

22:15

Home / Dashboard / Nodes

Partition - Node - Resource Table

Total resources of each partition at present

# Partition
1 heps

2 cepcmpi
3 biofasq
4 cac

5 raq

6 spub

7 mbh

8 ali

9 ali

10 gpu

11 Igpu

12 neuph

Slurm Workbench

Total Nodes

34

36

12

20

16

16

28

24

Resources of each partition.

Total CPU Cores

1224

1696

336

672

1040

256

576

1792

864

36

96

Total GPU Nodes

190

Memory per Node (GB)

180

110

60

90

240

240

20

360

360

360




Workbench - Tomato
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Job Parameters

Submit Glidein Jobs

| Generated Job Script I

Partition
spub
Account
uo7
QoS
glidein
Memory per CPU
4096

Num. of CPU

56

Output File Name

/tmp/gliden_job_%j.out

Job Name

glidein

Job Script to Submit
v #! /bin/bash

#=======Part 1 : job parameters ======
#SBATCH --partition=spub

#SBATCH --account=u07

#SBATCH --qos=glidein

#SBATCH --job-name=glidein

#SBATCH --output=/tmp/gliden_job_%j.out
#SBATCH --ntasks-per-node=56

#SBATCH --nodes=1

#SBATCH --mem-per-cpu=4G

Job parameters

Job script

ff======= Part 2 : startd ======
echo "Glidenin job {SLURM_JOB_ID} starting"
date

# create a specific work directory for glidein job
SOFTWARE_DIR="/home/cc/jiangxw/tmp_j/hpc_glidein"
export GLID_WORK_DIR=/tmp/$SLURM_JOB_ID/

mkdir -p ${GLID_WORK_DIR}

cd ${GLID_WORK_DIR}

# start slot
${SOFTWARE_DIR}/startup.sh ihep_hpc_spub.cfg

rm -rf $GLID_WORK_DIR

Job workload

echo "Glidenin job {SLURM_JOB_ID} stopped."

echo "Glidenin job {SLURM_JOB_ID} starting"
date

# create a specific work directory for glidein job

SOFTWARE_DIR="/home/cc/jiangxw/tmp_j/hpc_glidein"

export GLID_WORK_DIR=/tmp/$SLURM_JOB_ID/
mkdir -p ${GLID_WORK_DIR}
cd ${GLID_WORK_DIR}

# start slot
${SOFTWARE_DIR}/startup.sh ihep_hpc_spub.cfg

rm -rf $GLID_WORK_DIR

echo "Glidenin job {SLURM_JOB_ID} stopped."
date

date

Job workload




Workbench - Tomato

| submit Jobs Number of jobs in a job array }

3 m Check Job Status

Submitted jobs

Check job status after submission }

JOBID PARTITION NAME USER ST  TIME NODES NODELIST(REASON)
67109296_1  spub glidein  root R 0:04 1 spub001
67109296_2  spub glidein  root R 0:04 1 spub002
67109296 3  spub glidein  root R 0:04 1 spub003
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Generate & Submit Jobs

Workbench - Jasmine

| Job Parameters

o ATFMNKSIurmEEREThRE A 14 6E s

’ & % i F\ $1§[J Nur‘:ff uferS”abEI> U S e r
- MRBRBF BN SIS e

o WESlurmEN B IR RE R Time
Tﬁ%mTﬁl FE AR T % .

User % ):l Pa([fe:r:;:;:a“ﬁél Degree
° TI me _J_I_ 7 \ =i Hq- \E random
1/IE ~ 'f—-l_ I —J Seed of Parallel Degree Pa ra | |e| Deg ree
« Number of jobs : {fEM %182
* Parallel degree : BNV FH17E ——

* Job size : B EENIEFHE] Number of Jobs

Pattern of Job Size

random

Seed of Job Size

Job size

actor of Job Size

Job Workload

ob workload
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Workbench - Cosmos |
Query Results in Charts

,E‘E Ei \E H'K ? Qﬁ Num. of CPU Jobs of CPU_APP groups CPU Hours of CPU_APP groups
=< 1 )\ 7INZ2JL

Query Group / Experiment Usage

Mandatory fields are marked with .

M alicpt 140k M alicpt
5000 B cepcmpi B cepcmpi
Group Name - heps 120k - heps
5 4000 =R 100k =R
Experiment Name 2., apg e apg
Uery orm = B mbh 3 B mbh
& 3000 B bidesign x 80k M blidesign
R
* S)
Start Date E_ E 60k
2023/05/21 a 2 2000 e
40k
End Date(included) *
1000
2023/06/10 (=] 20k
Group by Interval * ) o
daily o May 21 May 28 Jun 4 May 21 May 28 Jun 4
0 2023 2023
o Query Results in a Date Date
) sroup name — Ta bulue 4 hours Num. of GPU Jobs of GPU_APP groups GPU Hours of GPU_APP groups
0 alicpt cpu 24131 14621.00
, alicpt epu 5 1403 I bldesign 2000 I bldesign
1000 B migpu B migpu
2 apg cpu 15 88295.01 Bl Igcd M Igcd
» 800 M higgsgpu I higgsgpu
3 bldesign cpu 104 4239.08 8 M junogpu » 3000 M junogpu
= B ucasgpu 3 B ucasgpu
4 bldesign gpu 104 997.22 % 600 | ] cmsgpu it [ ] cmsgpu
RS Il gpupwa — 2000 Il gpupwa
5 bldesign matlab 16 593.79 = o
= 400 (O]
6 cepcmpi cpu 1068 661362.36 =
1000
7 cepcmpi matlab 10 10330.45 200
8 heps cpu 223 398133.88 0 0
May 21 May 28 Jun 4 May 21 May 28 Jun 4
2023 2023
9 mbh cpu 3853 46203.35
Date Date
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* Slurm workbench R EY £ %5
o BT FFSlurmERERI T ZTNIR,
» EFSlurm REST APIFF %
* BETHIUNFRSAH MK
s EEREARDIGRA A, BEAAITY
« IANIWT tokensEEAE #HHLH : SKerberos tokensZE &
o EALE BRG] iFjasmineRGZE R E(EWVIRTIEE
o EANFTREST APl : X 3FXFslurmdbd$3E ZE RIQOSIE 2L
e 5dHTC factoryXt$E : BIEglideinfEIIE3L
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Thanks & Questions




