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{
"Version": "2012-10-17",
"Statement": [
{
"Action": [
"pcs:RegisterComputeNodeGroupInstance"
1))
"Resource": "*",
"Effect": "Allow"
}
]
}
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MM 2tE[XHE ALEstod 2BAEN 2O0l8t 32 2 HZALIUE + A& LIChssm-user. O] AHS Xt
= MM EERIEo R MME E4 MEXHULICH CHS B2 AF25104 Amazon Linux 20{A 7|£ At
EXt= MEFLICH & AL8stod AFE BolE 0] 2 2 7t Q& LICHSSH.

sudo su - ec2-user

TR mY AlrHoz

A

tods

—_—

ML

B2 AR50 EFS T AIAE D Lustre THY AIAEIS FSx AFSE 4 UEK| 018 4 Lot

df -h 22{AEQ| £342 CtS1 HIxslof gfLCH.

[ec2-user@ip-10-3-6-103 ~]$ df -h

Filesystem Size Used Avail Use% Mounted on
devtmpfs 3.8G @ 3.8G 0% /dev

tmpfs 3.9G @ 3.96 0% /dev/shm

tmpfs 3.9G 556K 3.9G 1% /run

tmpfs 3.9G @ 3.96 0% /sys/fs/cgroup
/dev/nvme@nlpl 24G 18G 6.6G 73% /

127.0.0.1:/ 8.0E @ 8.0E 0% /home
10.3.132.79@tcp:/zlshxbev 1.2T 7.5M 1.2T 1% /shared

tmpfs 780M @ 780M 0% /run/user/0
tmpfs 780M @ 780M 0% /run/user/1000

S{AE #E 4nET| 21
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CHZ |1 siiE CH7 |0l AL8stE LEE LIEY =+ J&LICH sinfo 22AEL| £32 OIS HIZ
sHfoF & L|ct.

[ec2-user@ip-10-3-6-103 ~]1$ sinfo

PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

demo up infinite 4 idle~ compute-1-[1-4]
[ec2-user@ip-10-3-6-103 ~]1$

O|&0]| X|HEl demo WE|ME 7|FsH FAHAIR. HEH= up O|H =|CH 4712 = E7} U&LICEH
Z £ Histn [ QIAHA 85 8712

1-8]. £E test 4712 HHEI &= Hmy

AFY L= OES 4d5tod demo CHY Y0 FIH6tH sliE LEE & S50 ZAIEUCH
5 27

At&3to] A[AEIS| B E X UE ofH dEZE LIYPE 4 squeue UELICH FBHAE L 32 O
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=
St Hlzzalof gfLICH.

[ec2-user@ip-10-3-6-103 ~]1$ squeue
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)

LES 0l Slurm 20| E5/F S0|HLE A& S M squeue CHA| A™SH 24 AL,
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AL moof THof HAMAE £ 2= TS T7ho| UBLIC

So{AEQ 2Ol L Eof A5t M T E T EO|AM OIS HES ASEL|CE.

. 7% ASAT EIMAIR. B CIMEEIR WHELICH

sudo su - ec2-user
cd /shared

cat << EOF > job.sh
#1/bin/bash

#SBATCH -J single
#SBATCH -0 single.%j.out
#SBATCH -e single.%j.err

echo "This is job \${SLURM_JOB_NAME} [\${SLURM_JOB_ID}] running on \

${SLURMD_NODENAME}, submitted from \${SLURM_SUBMIT_HOST}" && sleep 60 && echo "Job
complete"

EOF

ol

* Slurm &FHE2H0] 5 AT BIEE MESHAAIL.

sbatch -p demo job.sh

« 20| MER|H = ID7F A2 EHEHEILICE O] IDE AF83ho{ 2] MEHE & QI8 &~ &LCh
Replace job-id O M gHEtEl HS E ALE35t0 Ot B0 =3gLICtsbatch.

squeue --job job-id
Example
squeue --job 1
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JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
1 demo test ec2-user CF 0:47 1 compute-1

« EfQ10| R (A& &) MEHoll TEE K| Zh MEHE M| g QIEtLICH OfF W squeue EHEHE
x| eto™ 20| 2t = FLICH

« /sharedC|HEZ|Q| LIS AAISHAAIL.
1s -alth /shared

0424

24
oo

-

M

CHS o HI ErLICH.

rlo

-rw-rw-r- 1 ec2-user ec2-user 107 Mar 19 18:33 single.l.out
-rw-rw-r- 1 ec2-user ec2-user @ Mar 19 18:32 single.l.err
-rw-rw-r- 1 ec2-user ec2-user 381 Mar 19 18:29 job.sh

O|&0| X|HE single.1l.out U2 EHAEHS| HFE L E & 5tLI0AM single.1.err &
ERELICH U2 3R CIHEE| (/shared) MM A™EIRCEE 2O L EHME AEE £
A& LICH 0]7d0| 0] FSx 2 E{AE{0l CHEH Lustre® T A|AEIS A48 o] LICH

- I LHE S AAMSIAAIR. single.1.0out

cat /shared/single.l.out

This is job test [1] running on compute-1, submitted from ip-10-3-13-181
Job complete

Slurm2 AtE35t0{ TS = E MPI 5 &/l AWS PCS

O| X|H2 SlurmE A& 38104 ol M HIAIX| HE QIEm|o|A () e A™dsi= WS EoiELICH MPI
AWS PCS

EOQ LEOMEIETEN ML BBES AT LICH

« 7|2 AI2X7F EMIR. & CIREE 2|2 ¢H4EE L Ct

sudo su - ec2-user
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cd ~/

- CEZE2OeHY HO{R L&A FEE MMBFLICEH

cat > hello.c << EOF

// * mpi-hello-world - https://www.mpitutorial.com

// Released under MIT License

//

// Copyright (c) 2014 MPI Tutorial.

//

// Permission is hereby granted, free of charge, to any person obtaining a copy
// of this software and associated documentation files (the "Software"), to
// deal in the Software without restriction, including without limitation the
// rights to use, copy, modify, merge, publish, distribute, sublicense, and/or
// sell copies of the Software, and to permit persons to whom the Software is
// furnished to do so, subject to the following conditions:

// The above copyright notice and this permission notice shall be included in
// all copies or substantial portions of the Software.

//

// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,

// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
// AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER

// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING

// FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER

// DEALINGS IN THE SOFTWARE.

#include <mpi.h>
#include <stdio.h>
#include <stddef.h>

int main(int argc, char** argv) {
// Initialize the MPI environment. The two arguments to MPI Init are not
// currently used by MPI implementations, but are there in case future
// implementations might need the arguments.
MPI_Init(NULL, NULL);

// Get the number of processes
int world_size;
MPI_Comm_size(MPI_COMM_WORLD, &world_size);

// Get the rank of the process
int world_rank;
MPI_Comm_rank(MPI_COMM_WORLD, &world_rank);

Slurme 2 Ct & L E %] MP| A3l
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// Get the name of the processor

char processor_name[MPI_MAX_PROCESSOR_NAME];

int name_len;
MPI_Get_processor_name(processor_name, &name_len);

// Print off a hello world message
printf("Hello world from processor %s, rank %d out of %d processors\n",
processor_name, world_rank, world_size);

// Finalize the MPI environment. No more MPI calls can be made after this
MPI_Finalize();

}

EOF

Open MPI 2&& EEgLICH

module load openmpi

mpicc -o hello hello.c

Slurm 2 NI& A ZIEE ®A5HM2.

cat > hello.sh << EOF
#!/bin/bash

#SBATCH -J multi

#SBATCH -o multi.out
#SBATCH -e multi.err
#SBATCH --exclusive

#SBATCH --nodes=4

#SBATCH --ntasks-per-node=1

srun $HOME/hello
EOF

. 2R CIMERIZ WL

cd /shared
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oy

sbatch -p demo ~/hello.sh

Aol 2=z WK Zrde ZLIE™ st squeue Ol AFSEfLICEH
()

x|
« multi.outCtS LIS &SR,

cat multi.out

= 4t

AL

Che ot HiREUCh #02 2 @35 02 Loold A#Eonz 18 P FAE

rr

ElLct.

Hello world from processor ip-10-3-133-204, rank @ out of 4 processors
Hello world from processor ip-10-3-128-219, rank 2 out of 4 processors
Hello world from processor ip-10-3-141-26, rank 3 out of 4 processors
Hello world from processor ip-10-3-143-52, rank 1 out of 4 processor

off CHat AWS 2|4 AKX AWS PCS
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/A Important
LHoM A& Sl ZE 2|4A0] ois H7 2= 0] EFELICH AWS AE
O| REC|IUE 2?8 W e AWS PCS 2|&~AE AlX|stEdH

AWS PCSE£ & L|Ct.
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/A Important
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https://console.aws.amazon.com/pcs/home#/clusters
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- O|&

« AWS CloudFormation 2& 2 L|C}.
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https://console.aws.amazon.com/iam
https://console.aws.amazon.com/cloudformation
https://console.aws.amazon.com/efs

AWS PCS

AR 7H0|E

* Delete(&fM)E MEAEILICE

/A Important

H&shed ot A|AEIO| AMXE 7ER| Z|Ch2| A A2

« Amazon FSx 2& & LiC}.
E:
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o
x
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C
_lTI_

« O|& 0| getstarted-fsx2! T+ A|ARIS MENFHL|CE

« Delete(2f )& MEHEFLICEH

/A Important

A% st 7| Tof ot AlAE 0| AMKE M7 K| ZICHE[ AR

« AWS CloudFormation &2 JLIC}.
« O|& 0| getstarted-sg@! AEHS MEHEIL|CE
« Delete(afM)E MEAEILICE

« AWS CloudFormation &2 JLIC}.
* hpc-HER{ZO[2t= O|F 2]

« Delete(AfM|)E MEAEILIC
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https://console.aws.amazon.com/fsx
https://console.aws.amazon.com/cloudformation
https://console.aws.amazon.com/cloudformation
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&7 Lot7| AWS PCS

ol oMz ALE0| =&0| &= HE X|&E M3 LICH AWS PCS.

A

+ AWS PCSE{AH

« AWSPCSHARE LE OF

« Amazon EC2 A&t RIZE SIS CtS3 Z Ol A
+ AWS PCSCHZ|Ad

« AWSPCSZIQl LE

- AWS PCSHIE®|Z

.« HESIT I AJAE AL AWS PCS

« OfOFE M4l O|O|X| (AMIs) & AWS PCS

- &3 HZ 213 AWS PCS
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5t7| AWS PCS

AWS PCSZr{AH

AWS PCSEHAHECIE 74 242 FMHEL|CH
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« AWS PCSZ2MAE] 37| MEH
. O 2 B{AE AlAB! AF235H7] AWS PCS

AWS B ZHEY Mul20lM SBIAE 44

Ol ¥=0MH= ALE 7ts 8t S Mol Tl 7HR E M35t AWS HE HFE MH[A (AWS PCS) 04/ A
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AWS Management Console
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_terms-and-concepts.html
https://console.aws.amazon.com/pcs/home#/clusters

AR 7H0|E

AWS PCS
S MW 4 LT 27| ZHol THE AHME LIS S 8 A sHAAI2AWS PCSE A
£ 37| M
3. WEY 4MolM o3 B0l ghe MeisLict

« VPC—AWS PCS 7 A2 VPC SF5t= 7|&E MES MEELICH ApM[EF L2 AWS
PCSVPC MEU 97 AbgH 3l mad ALSE EHHS HESHAAIL. BEAEIS 48 ol
SRHAEIE WZE £ HSLICVPC. S20f VPCs gi= B2 A BHEofof BLiCt

« MEL - MEiEt MES0IM AFS THSE RE MEWO| VPC LIREILICH M2 OHE 7+8 &
Aol M & JHE MEHELICH Z MEUE MEY 27 AHZE AWS PCS 3l ok Lok &}
Mg LIS AWS PCSVPCE MEL @7 g U 1174 AL EHIS RIZSHAAIR. AHIE
2| IS ZQIE T} HE 2| QIE{o| =EEIX| TS st2dw Zato|s MEWS Mste X

5 (M

)
X’de = AU&LICH AWS PCS

ol E&LCH.
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EfSHOF RFLICH AMIEF LI 2 EoF I8 @+ Al & T12{ Ate BHE EXSHAAIR

KMSZ| ID — PCS 48t KMS 7|= aCHZ aws/pcs AFESHA AR, AFE X X KMS
KMS 7|2 AI835ted™ 7|& 7| Wale MEistLICH SAEE MM6E Ol AR E A-™oe
MK K| KMS 7|0l CHSt kms : Decrypt T 8H0| Qlofof StCHE FHofl folst A2,
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https://slurm.schedmd.com/slurm.conf.html#OPT_Prolog
https://slurm.schedmd.com/slurm.conf.html#OPT_Epilog
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- R 07 W M= — Ol SlurmOl M AL 8 3HE 2144 ME 2 nEES Mojste Ol =
20| ElLICh 0] Zt2 2 CR_CPU_Memory MMtH HZ 2| Q1A AF|E2/0| g Mz

0| 2t2 2 CR_CPU MH5tH AF|E3EF #MsHELICt CPU O m2t0|E{= byE MHEE
Slurm@| SelectTypeParameters &0 sHE & LICt. SelectType select/cons_tres

AWS PCS
6. (ME ALEH EfZ0IM 2 2{AE| EY2E FItELICH AWS PCS

7. BHAE MM2 ME{ELICH 2B{AEIE AWS PCS MAI5HE Creating S0 B LEJL &
AEULCH o] Z2 A= H B Hr dE + UA&LCh

/A Important
gt Creating AWS 2|™ & EfY S BHAE 7L 1718 US = AWS A ™HUELICEH AWS PCS
SHAEE HE240 & M SHE Creating B0l 0|0 22{AETI /= B 2LF 7t bt
gHElLCt
AWS CLI

1. OIS BPE A8t 2HAHE dEELCE BHe ddsty| ™ol ChEo 22 HH 7|

1]
]

* Replace region 2B{AEHE AWS 2| M 5tEi= IDL &7 L=ELICH (odl:)us-
east-1.

* Replace my-cluster E2{AE O|FI &7 O|§0ol= SAHCHAZER T+&)2t §t0
AEE £ JU&LICH dutsl EXE A|Z5HOF 5HH 40KHE ZOHE £ gi&LICH O|F2 E3
AEIS MAsHE AWS HE 2I%| AWS EIM L A LHolM TRsHok BHLiCt

 Replace 23.11 X|HEl= ZE Slurm HH D} &7 AFEE = JU&LICH

@® Note
AWS PCS$ixH €& 23.112 X|HErLICH

* Replace SMALL X|¥El= 2E ZE{AEH 3 7(2

H AFRE 4 Q&L ofof 2k AWS
PCS EHAEOM M ZEE = U SAIHY U HAFE E

7t ZEELCH FE{AH
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https://slurm.schedmd.com/slurm.conf.html#OPT_SelectTypeParameters
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E MM o MAE £~ Q&LICH 37| ZH-Eof CHSt REMISH LHE 2 8 EHZSHAAIRAWS
PCSE{AE| 37| MEH

o| Zt2 RtAlo| Zt2 2 subnetIds HH‘L*'AIO AFER] HEZQIET HEZ! QIE{Llo]| =
E|X| =S sted™H Z2to|8! MEHE MEiStE Zd0] E&LICH

ZABEL2E securityGroupIds ddst= HIER I AWS PCS QIE{H 0A0f 428
=2 XHSIMAIR. BEo OE2 VPC E2HAES Sl o FLICH EXHAEH EAFE =

00k

1=
E 7to| EAIE 5{85t= Eot IE2 stLt old MEdSlof LICH RIMIBH LHER2 2ot O 8
LT AY L DE ALY EHHE B RSN
MEiMo 2 FME F7t5104 Slurm S22 MLUSHAH =HE =+ J&LICH --slurm-
configration O4& S0{ & AE5t0{ A7 CI2 R F AlZHS 608 (3600X) 2 M7

& 4 U&LICH --slurm configuration scaleDownIdeTime=3600

Hotle 49 & Ar85tod ZHEED{ Q| TIO|EE 2= 38l5t= AL XF X[H KMS 7|1& MBS
gt £ Ql&LICH --kms-key-id kms-key 7|I& KMS ARN 7| ID EE£ kms-key &2
2 HR AN Q. B SRAEE MASHE O AFRE HMol= AFRAF X|Z KMS 7|of| CHet
kms :Decrypt 80| Qlo{oF &Lt

aws pcs create-cluster --region region \
--cluster-name my-cluster \
--scheduler type=SLURM,version=23.11 \
--size SMALL \
--networking subnetIds=subnet-Exampleldl,securityGrouplds=sg-ExampleIdl

BAEIE Z2HM st ol ¥ 2 MT 2 £ Lo o BBS A8 sto] 22iAE
& UBLICH BEAAEIQ| Mo HETH EAIET| FRIE 07 £ HF

k=2 §

=

aws pcs get-cluster --region region --cluster-identifier my-cluster

/A Important

gt Creating & Eo] = E2{AEH= 3 7Y AWS 2[™ 1718 /U2 = AU &LICH AWS
H’E AWS PCSEBHAEE BtEed1 & [ S Creating &EH0 0|0 EB{AE7I /U=
A =7 HrabE|L|C}.
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2R{AEIE AXIELICH
AWS Management Console AWS CLI ORE AI&35t0 EB{AEE ATANE £+ QU&LCH.

AWS Management Console
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https://console.aws.amazon.com/pcs/home#/clusters

AWS PCS N8 %t 7tol=

* Replace my-cluster 2E{AE 0|8 E&= IDeF 7

aws pcs delete-cluster --region region-code --cluster-identifier my-cluster

2. BHAEE MM Ol R E HE ZY 4+ JaLch OHS BHS A8sto] BRiAE Q| 4
Ez
aws pcs get-cluster --region region-code --cluster-identifier my-cluster

AWS PCSE{AE 37| &4

ofn
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E
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AWS PCS7+&%40| =1 otHEt EHHAEE M35t
FQ JSII-O-IC> x|.52|.ol-|_||_—_|.

Slurm 22{4&E 37| ZE|E|= QIAEA £ stM Ol Cf7| QI &H] &
a2 Z|cH 3274 %|CH 25674
st %|CH 51274 Z|CH 81927+ K|
=N Z|CH 204871 Z|CH 16384771 K|
o Al
« SHAE Z|CH 24742] EE|E QIAB AT T Z|CH 100702 22 A#stE F2 A=S ME
SHAAI2.

- 2HAEO| 2|CH 24740] 2EIHE QUATATL /T Z|CH 1000702 2t g A™-E = U= B2
[Medium] & MEHEFLCY
- 2{AE| Z|CH 10007H2] B2 QAT AT 4T Z|CH 1007H2] 2 S AlAE B Larges M=
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- 2HAEO| =|CH 1000712 2 E[E UAFATE T Z[CH 10,000742] A4S AT B LargeE
MEdRFLICH

oM EHAEH Al AHE 57| AWS PCS

SEIAEIE MAsts IEoIM BEAEIQ| Y AHB 0l HAste ol LR BHAE A2 E
AWS PCS MAJBILICH 8 2% O|HIEO] CHEF STHOZ AR QIABA NEE Holshs AWS
PCS A == 18S MM3LICH AWS PCST HFE o= IB0IM AISHE QIABIAE Z3iA
Bl 22 2 T A0 5 AF|ZEI0] 9ZE £ AT S FLICH Slurm 2EO0IKEE £502 T4
Of S B2} 2I8 + B LI ¥F 2201 S B PRGNS N VA VIS E HE MR 2

/A Warning
SPAE HUME S £H5 K| OMR. AWS PCSEHAE] 258 £35HH SRHAE(SY S
g & Ql&LICH AWS PCSEEHAE &3 WA E K[otx| f&LICH FeiAEH 25 E

Of ot= B2 M 22HAEE YdsHok gLt

Sk
 Slurm 2c{AE A3 8! 37|

« 22{AE AWS Secrets Manager &3

- SHAH EEE = AWS PCS Ol AAEFLICEH
« Slurm 22{AH AZ R =I5t
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Slurm EHAE A|3E! 37|

Z2&2 A835H7{LIAPI, AWS Secrets Manager 2£ 0 A AWS PCS 2 EE= EfIE AF& 3104 AWS
PCS -managed A3 E S + UsLCh

S {AE| AWS Secrets Manager & 3 & &&= O AFS & LICH
AWS Management Console

1. Secrets Manager 2 £ 0|5 & L|C}.
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https://docs.aws.amazon.com/secretsmanager/latest/userguide/integrating_pcs.html
https://console.aws.amazon.com/secretsmanager

AWS PCS AR 7H0|E

2. SecretsE ME4SH C}2 pes! HFALE AMEFLICH

(® Note

AWS PCSZAE| H|HC| O|F2 CtZ1t Z&LICt pcs!slurm-secret-cluster-id
047|M cluster-id = AWS PCS E{AH IDRILICE.

AWS CLI

Zt AWS PCS 22{AH &350z Ef7t RIHELICH aws:pcs:cluster-id Ot BHES A8 5t

01 22{AEC| H|Y IDE 7t E + U&LICH BE S Ast7| Mol chS1k Zol ChAls &AL,

« regionZ HHO0{ AWS 2| FHAEHE HHSHMAIL (). us-east-1
« EHAEH YSE Fo2{MH AWS PCS EHHAEQ| cluster-id IDE HHFAAIL.

aws secretsmanager list-secrets \
--region region \
--filters Key=tag-key,Values=aws:pcs:cluster-id \
Key=tag-value,Values=cluster-id

A A ZE 2= AWS PCS Of| AFS & LCH

ok

AtE35t0{ AWS PCS E{AE &5 2| ARN £ &2 + U&LICH AWS CLI CHE B™-& g =dst ot
1 ZHo| CHAllst & Al2.

=
=
=%
=4
« regionZ HtF0{ AWS Z|T EFHAEE Mt AAI2 (o). us-east-1
« E2AE9| O|§ &= my-cluster AEXIE HIFRAAIL

aws pcs get-cluster --region region --cluster-identifier my-cluster

CtZ oAl £32 get-cluster BHOIM L2 HULICH secretArnE & secretVersion &7

At&3stod &3 & 7t E + U&LICH

"cluster": {
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"name": "pcsdemo",
"id": "s3431v9rx2",
"arn": "arn:aws:pcs:us-east-1:012345678901:cluster/s3431v9rx2",
"status": "ACTIVE",
"createdAt": "2024-07-12T15:32:27.225136+00:00",
"modifiedAt": "2024-07-12T15:32:27.225136+00:00",
"scheduler": {
"type": "SLURM",
"version": "23.11"
.
"size": "SMALL",
"networking": {
"subnetIds": [
"subnet-0123456789abcdef"
1,
"securityGroupIds": [
"sg-0123456789abcde"

1,
"endpoints": [
{
"type": "SLURMCTLD",
"privateIpAddress": "127.0.0.1",
"port": "6817"

1,

"secretArn": "arn:aws:secretsmanager:us-east-1:012345678901:secret:pcs!slurm-
secret-s3431v9rx2-FN7tJF",
"secretVersion": "ff58d1fd-070e-4bbc-98a0-64ef967cebcc"

Slurm A E A3 2 & lst7|

Secrets Managerg AF&35t0q Slurm F22{AE &35 9| #XY baseb4 = QAL E HHE 7t 2
LICH CHS ool M= E AFSELICH AWS CLIE-E S AS§7| ™ol CHS ot 20| CHAIS F*'AIEP_

>_

« regionZ HF0o{ AWS 2|7 SHAEE MM A A2 (o). us-east-1

« AWS PCSEAEQ| secretArn WO =E secret-arn WA|SHAA|IL.

aws secretsmanager get-secret-value \
--region region \
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AWS PCS AR 7tol=
--secret-id 'secret-arn' \
--version-stage AWSCURRENT \
--query 'SecretString' \
--output text
Slurm EAH AR SIS AHE5t= W0l CHEr XM LIE2 2 HESIMAIR. SEITE QIARAE
AWS PCS 210 = EZ AIE
et
IAMEQH =X E A& 5104 Slurm E2{AH €3 E 7HXSLICH IAMER FX = 25 E 212 THEHo| «
o{of grL|Ct RFAMIEH LI 2 AWS Identity and Access Management AFE A3 A{ o] o3& 0] 2! 7H'H

2 HEAUAL.

CtS ME IAM HA2 ofx| Ec{AE & 50i Cigh HHMAE HEFLICH
{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "AllowSecretValueRetrievalAndVersionlListing",
"Effect": "Allow",
"Action": [
"secretsmanager:GetSecretValue",
"secretsmanager:ListSecretVersionIds"
1,
"Resource": "arn:aws:secretsmanager:us-east-1:012345678901:secret:pcs!
slurm-secret-s3431v9rx2-FN7tJF"
}
]
}
AWS PCSH#E E O8

AMEsto] HFE HYs g ~ Us # A7t AN E MSE
£5 HPC Q& LICk ZFE == TES AFSE Amazon EC2 QIAEIA S8, AHE QAT 2 A
B QIABIA T SLIBME QIABIA ALS 04 AL E MEL QU 20H 18, AR Al Z QIABIAS 7
gote= ¥ S =& dd HEez FHEELICH Ol248 7#2/0| AWS PCS YUHO|EE/H HARE =
O #EE ElaAavt RSt S Yool EELICH

ZE = 40


https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_terms-and-concepts.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_terms-and-concepts.html
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=A

« M HABE = O MM AWS PCS

- AWS PCSH#EE L E OF Ydlo|E

o M HAFE = & AMx| AWS PCS

- oM HFE = OF QIAEA 37| AWS PCS

k=3
x
oy
3H
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|_|-
N
I

£ MAM AWS PCS

st Mol Cist THe E MZ2stT AWS B2 ZFE! MH|A (AWS PCS) 0f| A
&t meqstoF & Abgrol CHa AHBrLICH o A AWS PCS S22 HFE

52 o e ME [2E 20| TALICHAIRE 57| AWS PCS. 0 RHEME S
HPC AlAEY OF7|=4%{8 2t3HstR| Ot T MIDHE S5t AAHS BHE 4

™

. Bl5hs £0|EC2 QAHAE Mote DHE AIRY £
=]

ol
AA

AWS Management ConsoleAF& 35104 MHH|A &3 S7IE

« HEXZ QT MES 5FS=AWSPCS 7IEVPC Y MEH Z2EM 8L 2 Z{AEHE HIZ S
7| ™ol ol F At E 2tT5| oldlist= Aol E&LICH REAEH LHE2 AWS PCSVPCE! MHE
Sl o7 A 2 Te] Abe B2 B ESHA A2, CloudFormation Bl E X2 AFE 50 VPC aQP ME
Hg ot £ Q&LICH AWS CloudFormation ®lZ5!2| HPC BiIAIZ|E M3 E
2 aws-hpc-recipeson2 & Z 35 &AL GitHub.

« AWS PCSRegisterComputeNodeGroupInstanceAPIZU{E S &SI - E IF IAM QIAEA
off st 7|EF AWS BlAaA0f| HMAE &= Qe HEH0| U= QUAHA T2 LQLICH XFM[EF LI
2 1AM AWS Y ZFE MH|A 9| QIAEA T2 E EHHE HEFAAL.

Io
_)'|_|

« L= OF QUAHAS| AIZ RAZER LT RHAIEH LHE 2 Amazon EC2 AlEF RIZEIE CH21 Z 0|
A837] AWS PCS EHHE B Z5HAAIL.

» Amazon EC2 &%t QIABIA S A6t HARE L& I&S YdsteiH
AWSServiceRoleForEC2SpotA{H|A @173 3& 0| Qlo{ok Lt AWS HEXIMIEH L2 ototE
EC2 AT 48 AWS PCS EFHHE & XRSHAAIR.
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https://console.aws.amazon.com/servicequotas
https://github.com/aws-samples/aws-hpc-recipes/tree/main/recipes/net/hpc_large_scale

AWS PCS AR 7H0|E

AWS Management Console

Z&2 A 85to AHE E 152 oHEH
1. AWS PCSZ&E dLct
2. HAFEY E OES Hde Se{AEE MEFLICH Compute == IE2E 0|S5}04

o [=]y—} 1 HdA
oF stO|Z B ALY = J&LICH BEXZ AlZfoloF 5FH 25Xt
2 ZedAE LHoA 160k & LI

4. HFEY THOIM TS 22 UISHAHL MEiBLICH

a. EC2AIE ”HIZE -0l = O50| ASE ALSR XIE AlF HESIS MEELICH AZF &
E3/2 Agstod MEU, Hot T8, BLIER T4, QIAHA &5 AERX|Y 22 HE
¢l3 A2 MEX X|HE & UELICH A RIZ3E £H|6HK| &2 B2 AlE ”HEE
2 BtE= Y E Amazon EC2 Al RIESIE CHS1} 20| AHE38t7| AWS PCS 2ot B4
M2 HZstAA

/A Important

AWS PCSZt ZH#E L E IS0l O 223 AlF HEX S d8E
X|I"HELCtpcs-identifier-do-not-delete. AFE L= 52 4457
Lt ACOIEE mh ol248t =2 MESHX| OtMAIR. 2K o™ & JFO0|
McHE =S stK| f& L

b. EC2AIS HES! T - SR RIS AR HEZO| HAS MEBLICH NS 5 4
U= ST HHS MY £ JaLICH IS0 HHg WHsE 39 WRY tE 18S
C0| £ 504 AlSF BB 7 AL S ZRISHOF BrLICH AL LIS AWS PCSTIF

= 2l =
7tsatok gLich oM AMI MBS et MES MEHE = AWSRU&LICH O| FX|of CHEr &t
Mt LHE2 & HEStAA|otOHE 4l O|O|X[ (AMIs) & AWS PCS.
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https://console.aws.amazon.com/pcs/home#/clusters

AWS PCS

e. MEY-AWS PCS 2BIAEI7} HIZE VPC YIxI0IA SHLE Ol&fo] MElg MetgfLC)

MEAE 0f2] 7§ M5t == Zhol EFA S410] E7H58tT M2 CHE AMEulof 2l
2t S 41 RI94 AIZHo] ZI04E 4 U&LICE 04714 KB HE MEL0] AlSH HE o]
jolst MEUT Ux|sH=X| &It AIAIR. EC2

o
f. QUABA.LC OO ZTH QEES &elgh QIAHA RF 2 stLt o4 MEAFLICH &2

E QAaEHA -f-’rgé' O| L2 MM ot 7|E4R{ (x864_64 = arm64) 2+ 7H==7} Zrotof f LIC.
QUAEA QlE GPUs 82 ZE QAaHA REO| 77 ZotoF FLICH GPUs
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2. Slurm

b. AXMMHZE-0|l#2 = 28 L =0 AXM HZEl 27| (GB) & AHEELICE O] 4t
9| 2{AE Slurm 744 CR_CPU_Memory =M1t &7H At83t7| 218 AWS PCS ZQlL
Ct XFAIEH LI 2 RealMemorySlurmAdBME FHESHAAIL.
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-fleet-allocation-strategy.html
https://slurm.schedmd.com/slurm.conf.html#OPT_Weight
https://slurm.schedmd.com/slurm.conf.html#OPT_RealMemory

AWS PCS AR 7H0|E

AWS CLI
E M85t AFE L= OES Hdstc{™ AWS CLI
CHS BYEE AEsto{ C7|EE WEefLIcH BES ddetr| Mol ohSxt 22 v 7| E gL

1. Replace regionZHAEE MHE [ AASE AWS 2| IDE =3 LCt (M) us-east-1.

2. Replace my-cluster clusterId22{AEQ| 0| L& Ol &7

3. Replace my-node-groupZdH & = 1E9| 0|21 &7 o|E0lE AxAHCHAER 7 )9}
SHO|ZLH AHE = USLICH BEXE AlZtsof 5tH 2548 ZHE = gi&LICt 0|2 2
A E LHo| M ZRatoF B LICE

4. Replace subnet-ExampleID1 2c{AE{0] 3tLt 0|4 9| IDs MELUIO| Qlo{ok VPC & LIC}.
Replace Lt-ExampleID1 A-EAt X[ Al RIE 0] ID2} & 7H o2 ZHISHX| 2 B2 H

Sl BF== Amazon EC2 A% RIESIE CHS1 20| AHE5H7| AWS PCS S 2ot B

/A Important
AWS PCSZt A#E == 0 cist 22l AlE HEXE ddELct o|&o| x|
ElLICtpcs-identifier-do-not-delete. AFE L E IES M35 7LE ¥dlo|
E& m o8t 52 MEISHK| OtAAL. 2FX| oM = OE0| MCHZ 2S5t
x| ef&Lct.
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6. Replace launch-template-version =E 188 & HTL HAZA5 i G S A%
HEX HHE AISStAAR.

7. Replace arn:InstanceProfilelAMRIAEA ARN ZZ2E 1} 7. ot & &H|5tK| A2 B
X|&2 Amazon EC2 A% BEIE 22 CIS1F Z 0| AF83H7| AWS PCS #

=
8. Replace min-instances 2|1 max-instances E gt L& I1HE 9| =7} A
= 8 Fo|u 2|0 = £7HK| MY = U= SH FEE 2
O
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A8 £ Q&LICH instanceTypeAd™

gLCt. of: --instance-configs
instanceType=c6i.l6xlarge,instanceType=c6a.l6xlarge. ZE QIAEA REHI|
I 2 MM oFF7|El %] (x864_64 == arm64) 2F 747} Ztolok EFLICt vCPUs QIAEIAO] QlE
GPUs B¢ ZE QAHA fEo| 7HTt Zotok g LICt GPUs
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AWS PCS AN-8%t 7tol=

aws pcs create-compute-node-group --region region \
--cluster-identifier my-cluster \
--compute-node-group-name my-node-group \
--subnet-ids subnet-ExampleIDl1 \
--custom-launch-template id=I1t-ExampleID1,version="'launch-template-version' \
--iam-instance-profile arn=arn:InstanceProfile \
--scaling-config minInstanceCount=min-instances,maxInstanceCount=max-instance \
--instance-configs instanceType=t3.large

create-compute-node-groupFAo| FIHE = U= H 7HX| MEHA T MHO| U&LCH.

« AMEX XY AR RIESlol of of CHEF & &=7F 2R EIX| efEX| B oY S ME x| xIE
S

= A
g --amild & UELICE AMI B, = E JE0| AMI AR E|lE W 58 AW
o "

LICE ol M AMI XS &t MES MENE =2 AWSRUELICH O FX|of CHE XEMIEH L2 2 & X
St&lAlotoFE Al o|O]X| (AMIs) & AWS PCS.

£ M&%3t04 --purchase-option on-demand (ONDEMAND) IAEIA QL Spot (SPOT) QAR A
S MEiE = Q&ELICH RCIMET} 7|22 ULICH AT QIARAE MEISIH & O &0
M QIAEAAE A|ZHE [ AT 22F AWS PCS Z2 MBS = w2 X o|5t= --allocation-
strategy Ol A8 E £ Q&LICH XEMIEH LI& 2 Amazon Elastic Compute 222 E AFS A
BM A% QIAEA FE HE S HESHAARL.

E MB350 L E O89 =0 Slurm #+4 SMH2 M3& = --slurm-configuration JU&
LICE 7tE X (AFAEE M =¢) o X HZ2EE BEY = JUELICH 7I8RI7t E2 =Y
+8 M =27t 2o Bele oMLt RtME &2 HE -I°I S RIE BZstAAR.
Surm M Hz22le == O35 Wl o MM HE2E2l 37| (GB) & MXELICH ol AWS PCS
Slurm 7t 49| E2{AE CR_CPU_Memory =M1t 7H A& SH7| 218 ZJULICH AbMIEH LI 2
RealMemorySlurmAdEME E T35t & A|2.

o

/A Important
RS -C 082 Mase Ol ¥ B ME 2 4+ el
CHS WY AHS5H0 .= IE 0| HEIE Falg 4 QlaLich AEi7t SEE mKlE == I8
2 7 |Yoll A2 & SI&LICIACTIVE.

aws pcs get-compute-node-group --region region \
--cluster-identifier my-cluster \
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-fleet-allocation-strategy.html
https://slurm.schedmd.com/slurm.conf.html#OPT_Weight
https://slurm.schedmd.com/slurm.conf.html#OPT_RealMemory
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ZENA (O 23 E QA ) 7+ ESEE'L—|E|' L EOF NEfE QIARAE TXNESZ AWS
PCS ZAlste A2 E Active EOMXIEP AX TAME QIAHATI 7 SEHY mf ErAELctH

AFe & O80 8k|= | QIAEA =& EO0[M SlurmdlM ==7}

Z[CHZEol =& SHAH ELICH AWS PCSAM7HE! Slurm =EoF #E A ZOI QIAEAS SF 8L

Ch. M7HE =20l A= 51 2Fd0| Aufstn siE CH7|[FE
A HESIZ MdEiL(CH o|§o| X|ZE /o]

pcs- 1dent1f1er do-not- delete A'*LlEP 5"'%—%' L OES MAMSHHL Ydlo|EE m 0]

> [[|H'|
_?_
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n

TOf SMol| AHE MBS HFE LE IES Yd
AWSServiceRoleForEC2SpotAH|A 2473 &t o] Q!
245t AWS PCS EtH2 EHZE5HAAR.

Ct Rt L8 2 otOrE EC2 &%

AWS CLI ! &L|ct.

—

CHE {IX[o|MH AWS PCS &2 YLICH https://console.aws.amazon.com/pcs/

home#/clusters

2. ARG LE OES HM0|EstEis EBAEE MEELICH

3. Compute —E IESCZ 0|S35t0{ YOIO|ESEiE E IELE O|SE Ot HES MEE
L|CH.

4. HARE 74, F7H 4 L SlurmAtE A XIH A MMM CHEE Al ZE #48 YdIolE
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AWS PCS ARt 7H0l=

5. YOO|EE MEFrLICH SE EEols HE AIZ0| MELle S UH0|E &2/ LIE0| E Al
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ElLICH.

/A Important

HFY = OF YElolEE B E ME HE £ e

AL

a. Replace region-code 2{AEE MA35l24= AWS x|} &7
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b. Replace my-node-group O|&1+ &H &= &
L.

c. Replace my-cluster clusterId2{AE{Q| 0|8 L& Ol &7

aws pcs update-compute-node-group --region region-code \
--cluster-identifier my-cluster \
--compute-node-group-identifier my-node-group

AL

2. EXQEtEE E OE Of7H"
o1, A AMI IDE H™5te{™ Cf
custom-ami-id AF2XRI7F M

£ _-instance-configs YUOIOIESIAAIR. 0 E E
20| --amiId my-custom-ami-id MESH&AIL.my-
Ml ZHd2o 2 cHA|ELIc
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/A Important

ZHEE LC 722 MH0|Este O H 2 MT 72 & ola o).

aws pcs get-compute-node-group --region region-code \
--cluster-identifier my-cluster \
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AWS PCS AN-8%t 7tol=

--compute-node-group-identifier my-node-group

oM HAEEl = 75 AKX AWS PCS

| OME Al 7ls8t SMO| CHEt IR E MBSt o AFel = 52 AMAe ) Tedg
AMEE MEELICH AWS PCS.
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https://console.aws.amazon.com/pcs/home#/clusters

AWS PCS AR 7H0|E

AWS CLI

. O3 TS A8Stod Ch3 T 20| CHAIE TR =& 28S ARISHAAIL

* Replace region-code Zt{AE{7} AWS 2| £0{ U= SENILICEH

= [C L=

 Replace my-node-group BHFE E I82| O|F £= ID2} &7

 Replace my-cluster 2c{AE{2| O|& E= ID2} &A.

aws pcs delete-compute-node-group --region region-code \
--compute-node-group-identifier my-node-group \
--cluster-identifier my-cluster

A e OES MASi= ol 2 2 Mk 28 == J&LUt.
® Note
AFEH Do BH2 A5t HAFE == IEO0| AN EUJ=X] EHIE” = A&
Ct. 0 & £0 Slurm0lE sinfo & squeue £ AFE3IAA|2.
M EFE == I8 QIAHA 37| AWS PCS
ZFAWSPCS HAFR LE OE2 3% U2 EC2 QIATHAE A|RE = QI&LICH EC2EIE Al
&304 AWS Management Console L= 2 874 AFE & I80|AM QIABHAE 32 &= AWS CLI
A& LICH
AWS Management Console
HAFEE = 08 QIAEAE 3top{H
1. AWS PCSZ& & Yuct
2. EHAEE MEiFELICH
3. Compute == 25 MEIELIC}
4. MM3tEIQILE OE9|IDE HoMAIR
5. EC2E£Z 0|535}0q [Instances] & ME4EFLIC}
ZHFE == I8 QAHHA I 50


https://console.aws.amazon.com/pcs/home#/clusters
https://console.aws.amazon.com/ec2/home

AWS PCS AR 7H0|E

6. CI2 E 7t Qe QIAEAE AMBILICE Replace node-group-id AFE == &9/ ID
(OI& ot'e) E ArEstaAIR

aws:pcs:compute-node-group-id=node-group-id

7. (ME ALY AM Eeo| QIARIA HElf 2fE HEstod 71 E0|7HLE 220l S=E QARA
= xS 2 olaLC}
= K2 T AAH

e OF QABHAE HOoP{H OIS BHE MSstAlAR. BHES A™st| ™ol chst 2ol HE

- AFYE L= 891D (OI% Ot=l) node-group-id 2 HHFAAIL.
B2 QUAFE

AE terminated 3 224M pending EEE o Z2 CHE EC2 QIAEIA AE|

rin

aws ec2 describe-instances \
--region region-code --filters \
"Name=tag:aws:pcs:compute-node-group-id,Values=node-group-id" \
"Name=instance-state-name,Values=running" \
--query 'Reservations[*].Instances[*].
{InstancelID:Instanceld,State:State.Name,PublicIP:PublicIpAddress,PrivateIP:PrivatelpAddress]

O| BH2 Ch3 1 HIx 8 £ HHErEfLICE o PublicIP gf2 QARHATE ZEtO[8! HEHof QL
C

[
[
{
"InstanceID": "i-0123456789abcdefa",
"State": "running",
"PublicIP": "18.189.32.188",
"PrivateIP": "10.0.0.1"
}
]
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@ Note
Ot 20| OIAEIAE describe-instances gtetsigd= 3 odzq m o] X|of CHEt M
£ M85l oF ghuict XEAIEH LIE 2 Amazon Elastic Compute 22t E APl IHHAE &
X5l &l A| Describelnstances.

EC2AmazonOil M= Al HIZSl0f 7|2 dH MEE MEE =
OS2 X|¥g HRIt el&LICh AWS PCSHFE
%

SEHELICH tE O5S 498 M Al ”HESIE MSELIC = | Zf
HESS MMELICH ol HEX o= ME|AQ B7H 2S5 S st ol £20| &= 0| & |od
A& LICH

xo| Al ElZ 212 =HAISEF [ T Ed5HoF B

AR Bl ARt HESS B4 3 ST T2 AR S O S AL S E HES
stadste o £20| 2 4 UALICH AWS PCS AR S Z3l0f Ci8H KLMI2 LIS Amazon EC2 AFS
MOl AIEH BIZS0IM AISE QIAEAOM QIABIA AR BEFHAINL

. %8 oled off ok AWS PCS
. RS AR HES Oi7HES

HR

EC2AIA B SI0] T et £ /= 307H 01470| TatOIE{7} 104 QABIA T4d WAlo| ofef HHS A

g &= UELICH HEE2 2tHstH AWS PCS S 2HE|X|BH EH 71X of 7t JU&LICH.

EC2Launch EZX! 2| CtZ OH7H H= AMH[20(AM Y 2tEl8iok AWS PCS stE2 2 F A|FELICH
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>
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https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_DescribeInstances.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-launch-templates.html
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_RequestLaunchTemplateData.html

QIAEA & (InstanceType) — =E IS MY M QIAEHA RES X[HFLICH
/

IAM RQIAEIA T 2 E (IamInstanceProfile) — = E 1&& Mdst7LE HolO|
|§E§w$ﬁum

12 HE APl HE/E 2 H|E 43} (DisableApiTermination) — A& 3StE £ E OF QIARHA9|
=& F7|& AWS PCS M|o{aH{oF &Lt

12 ME XE/disable API stop (DisableApiStop) — A& StE L& O & QIAEAO| £ F7|

£ AWS PCS H|o{alioF &rLCt.

13 Mg HE/8X| — 5t0|H{H|0|E SZf () HibernationOptions — QIAEA to|H{H|0|MHE
X| st x| ef&LICH AWS PCS

o{= A E C|E|Y/ABFAE! GPU () ElasticGpuSpecifications — OFOFE ABIAEl T2 ZA
= 20244 18 8of|l =HE CiH&LICH

12 ME HE/E=d™ =8 (ElasticInferenceAccelerators) — Amazon Elastic Inference=
AT TZH0[ O] AFEE™ == Q&L

AAdvancedM|§ CPU HE/8M X|H/20{ ADE £ (ThreadsPexCore) — T 0{E AR E =&
12 M&sfL|ch AWS PCS
Olz{8t oH7HEro0l = CHS T 2 EEE XIRGHE S 27 Mg 0| )I&LICH AWS PCS

A&X CIO|E| (UserData) — 042 222 Qa3 & E|0o{0ok & L|CH Amazon EC2 AFE X} H|O|E4 C}

F7|12 XML,

ofZ2[7o]41 ! OS 0|O|X| (ImageId) — O|& ZHE &+ U&LICH ot X|BH = D5 S BFEHLU
Hoo|EE W AMI IDE X|gstH AR "E39| 2fo| F A[ELICH AMIKSst= %%% AWS PCS
F|oqoF BfLICH XtAllEH L& 2 “& HZstAA|ot0rE T4l O|0[X| (AMIs) & AWS P

=
e

nol-

HIEQ3 M3/ste (2o 18) (SecurityGroups) - AlZF AER0M 2ot I & 0| 552
e o d&LICH AWS PCS A% RIE30lM HERZ QIE{H0|AE Holatx| pfe & 2ot 2
= 53 Ds (SecurityGroupIds) & dHE &+ U&LICH I3 CFS Z ClEm 0|0 Eot O &S
J5HOF Bf LICH REMIEH LI 2 2 20 05 AWS PCS EHH 2 & ZSHAAIL.

o
(2]
0_>'

HERZ MH/12 WERT F4 (NetworkInterfaces)- Bt HELQT 7t=7} Q= EC2 @
AE—IAE A|. o|'_|_ EI:|=Ic>|- |_.||EO_|5’I __rLA-|o| "_él_?._3|'X| O_I-% 7=|o Ol_IﬁEl_'lﬁ L‘”E-?—-l%% ‘_I'ngal' AWS
PCS == A&LICH o HERT 7tEE F5t7LE QAT A | M Elastic Fabric AdapterE & 443}
524 B AF85HAIA|2. NetworkInterfaces ZF HER 3 QIE{H| 0|A0= 2ot OF S50| Q!
O
=

010F IDs & LICtGroups. AtA[EH LI 2 CtE HES|3 QIE{H 0|A @123 AWS PCS EH&
A2,
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- 12 HE HE/8 o2 (CapacityReservationSpecification) - A& & & QUX|2H Bfeigt
CapacityReservationId Il §E =52 e == l&LICH AWS PCS &t X|2t ZF of2f 1
2F 0

g2 AzE 4 YL ol Bl shit 014k 8 ofero| ZBtElof &LICH RAIE LISS
£ 0191 ofof AWS PCS BHIS HESHAIAIR

FE
|

el

=l AHAH
A ©o

7

= Al

i
|13

AWS Management Console L= £ AL&35104 A|&F HIZSIZ ME = AWS CLIJI&LICEH

1

AWS Management Console

A= E

- =

2| AHAA
A oo

M|kl

—

Amazon EC2 2£2 ¢ A|ZF HESIE MEHEHLICE
=] AHA:

Create launch template( Al RIEZ! d4)2 MEHEFLICEH

A w0 D

AlZ EHZ2 0|8 2 MHO|M Launch HIZ2! 0|80 1 RstDT 178 0|2 =dstL]Ct.
{ 0|52 7| mo{ (Z29Ql) oflA & 2| CH

7| Ho{E MEHEFL|C} AWS PCS. O|= MEH AFEHO|H, HE ALE

5. UEQT MM, waled (2ot 38) oM HERZ QE{Ho|A0 HAZEE Hot 18 S MEHEHL

Ch A|Zt EIZ2lo| ZE HOt JE2 AWS PCS 28{AE{Q Eot OE

o (MEH ALE) CHEHE QIAEIAO| CHEF QIHI2E SSH HMHAE 5|85t 2ot I8
o (MEHALE) HFE BVt Qe WAl HAAs & = UL 385t Eot O8
o (MEf AR B8 T A|AE] == OO|E{HIO|A M 22 HERXT 2l 1| CHEF Al
AE 585t 2ot a8
6. Amazon EC2 Z2&2| A2t AEZEZI0|M A A2 RHEX! IDO| BMAE 5= U&LICH AlZF HES
IDo| A2 CtE0 Z&L|CH t-0123456789abedef0l.

=
Pl
Ll
Il
Mk
U]
mo
_>,-_
oll

2350 AWSPCS AFE L& JE2 MHE7LI UO|0|ESHAMAIL.
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https://console.aws.amazon.com/ec2/home

AWS PCS

AWS CL

a. Replace region-code E 2 AWS 2| x|t &7H AHE M. AWS PCS
b. Replace my-launch-template-name ®1E3%! O|§2 oM. AHE 21 1t (AWS H|

M ot AWS 2| ) T80k gLICt

c. Replace my-ssh-key-name % 35t= SSH 7|2| o[} &7A.

d. Replace sg-ExampleID1 2|1 sg-ExampleID2 QIARARL AFZER] 7t
EC2 EC2 QIAEIA 7H S4IE IDs 518stE Eot 252 AFSELICE Ol 2E
M3tet= Eot OE0| 5Lt Ql B, sg-ExampleID2 & 1O Aol £HEE X
LICH 2ot 382 O F7te =& U&LICH IDs AlZ HlE2of Z&sts 2 Eot &8
2 AWS PCS Z{AE 2| Zdo|o{of fLIChvPC.

aws ec2 create-launch-template --region region-code \
--launch-template-name my-template-name \
--launch-template-data '{"KeyName":"my-ssh-key-name", "SecurityGroupIds":

["sg-ExampleID1","sg-ExampleID2"]}'

AWS CLI £ CtS1} Hlx et HIAEE EXFLICH AIE ”RIES IDE oM &2 = U&LICH

LaunchTemplateld

{
"LaunchTemplate": {
"LatestVersionNumber": 1,
"LaunchTemplateId": "1t-0123456789abcdef0l",
"LaunchTemplateName": "my-launch-template-name",
"DefaultVersionNumber": 1,
"CreatedBy": "arn:aws:iam::123456789012:user/Bob",
"CreateTime": "2019-04-30T18:16:06.000Z"
}
}
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QUIAEA AlEf Al cloud-init A™E|l= AR RIEZ/0| EC2 AFEXL LIO|HE MSE += JU&LICH 2
Blx REO| AAEX CIOIH EE2 QIAEHAT O S§E|7| ™| cloud-config A= EHH AWS
PCSAPI, ZEIZ 82| AtEXt HI0|E E52 S50| 212 * Slurm 20| A|FE|7] Mo text/
x-shellscript AdELICH 2HX ol CHEF AFMIE LI 2 cloud-init EME & Z3HMIR.
ALEXt O[O|E = CHEE Z&etrl olof S ete|X| ot YRt M ALIE|RE e = A&LICH

AlzF RIZ S0 At& X} O|O|E{= MIMEHE|THE o7} 0|E & 4l0[o{oF §fLICH Ol AF&XE HIOIE{7t =
EJE0M -EE Y5 o 28 CHE AWS PCS AFE A} Cl0|E{et x| 7| 2 LI o]
AEX HIOIE 282 stLte| MIME HE|THE o2 A e &= JU&Lch

MIMEHE|IIE mjele C}21} 242 A @ AR A= |0},

rlo

- EHx 8 o 28 A MH: Content-Type: multipart/mixed;
boundary="==BOUNDARY=="
* MIMEEHZ #124: MIME-Version: 1.0
. CHE 7N 248 Z35HE s 0140 AHS R HlOJE £5
« MEXtOO|E EF 2| At S LtEHLHE= AlZF BH|: - -==BOUNDARY== 0| 7| 22| 2t2I2 H|<]
5 0{0F gfLCh.

1

- EE9| EHX R M2 Content-Type: text/cloud-config; charset="us-ascii"
fE=Content-Type: text/x-shellscript; charset="us-ascii". 2H= & M1 F
o| 2tel2 H|{ Fo{oF Lct.

- & HH E= cloud-config X|Al0{ 5 S9| ArEX} CIOIH 2RIZ

« MIMEO{ZH 2o 2 FHE WUl BE LEIL= BE @A --==BOUNDARY==-- B& GH 9|

212 H|9{ Fo{oF g Lct.

Amazon EC2 AHE X O|O|E{ CH R 7| 56


https://cloudinit.readthedocs.io/en/latest/explanation/format.html
https://cloudinit.readthedocs.io/en/latest/topics/examples.html#including-users-and-groups
https://cloudinit.readthedocs.io/en/latest/topics/examples.html#install-arbitrary-packages
https://cloudinit.readthedocs.io/en/latest/topics/examples.html#create-partitions-and-filesystems
https://cloudinit.readthedocs.io/en/latest/topics/format.html#mime-multi-part-archive

AWS PCS AR 7H0|E

® Note
Amazon EC2 2£ 2| A2 R E2/0i| AFE X} CIOIEHE FIlsts B¢ A HAER 204
g = AL E= UM YEEE =5 UELICH AWS CLI EEE Kang At

= AWS SD
&3tz B2 0| JSON mhof| EA|E CHE HX] ARt CIO|HHE baseb4ZE QA5 D E&
CreateLaunchTemplate A| e EXIQYE UserData It2HOIE] 222 MEs8HoF LT

_

{
"LaunchTemplateName": "base64-user-data",
"LaunchTemplateData": {

"UserData":
"ewogICAgIkxhdW5jaFR1bXBsYXR1ITmFtZSI6ICIpbmNyZWFzZS1jb250YW1luZXItdm9sdw. .."

}

}

0d| Al

o of: IF|X| E|ZX|IEEIM AZEQ 0] AK|

« 0of: S3 HZoIM AT RIE AR

- of: 2E2Y & F He

oi: I{Z7|X| E|ZX|E 2|0 A= E Q0| x| AWS PCS

ol QHE'EE AI” "userData" HESO| g2 E MBstAAIR. REMIEH LHE 2 Amazon EC2 AHE X}

O] 23 Z|EE AIE Al cloud-configE AFE3t0d == O & QAEAN AZEQ o] IHF|X|E Mx|EL]
Ct. REAIEE LHE 2 cloud-init 2EAO| AAE XL HIO|E| A4S HESHAAI. o]l A= X & ERIEL
Ctcurl. 11vm

o

Qaias FHE WF|X| 2|ZX[EE|0| AZEE 4~ R{0{0F FLICt

Amazon EC2 AE Xt HIO|E{ CHF 7| 57


https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_CreateLaunchTemplate.html
https://cloudinit.readthedocs.io/en/latest/explanation/format.html

AWS PCS AR 7HolE
MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="
- -==MYBOUNDARY==
Content-Type: text/cloud-config; charset="us-ascii"
packages:
- python3-devel
- rust
- golang
- -==MYBOUNDARY==--
0d]: S3 AWS PCS H{ZI0l| A of CHEt F71 AT RIE AR
O| 23 RIEE A% "userData" BIEZQ| Y22 MIHMAIL. RtMIEF LIE2 Amazon EC2 ALE X
ClO|E| CHF 7| EHHE HZSHMAI2.
0| A3 BlE & cloud-config§ At&35104 S3 HHZI0|M AT RIEE 7HMHQM AlEF Al E O & QIARA
o M ABBHLICH REAIBH LIS 2 cloud-init MTAIO| ALS A} CIOJE| SHAIS B ESHAIAIL.

ol A3BIEO| O} 22 Hate MR HEE BRI,

« my-bucket-name — H'E0M el = U= S3 HH 2| 0|E.

« path— S3HHZ REE 7|

o
|0
fn
o
0¥
i

« shell —A3EEE &

0%

ot

rr
o
_>,'_

& Linux & (M:bash.

MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="

- -==MYBOUNDARY==
Content-Type: text/cloud-config; charset="us-ascii"

runcmd:
- aws s3 cp s3://my-bucket-name/path /tmp/script.sh
- /usr/bin/shell /tmp/script.sh

- -==MYBOUNDARY==- -

Amazon EC2 At& X} HIO|E CHFR 7|
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https://cloudinit.readthedocs.io/en/latest/explanation/format.html

AWS PCS AL 7Hol=
=E 89 IAM QIATA T2 Lof HZI0f ChEH AMA FEHO| ofof BHLICH CH 1AM B2 £
X OIO|E| AT EE Q| HHZ! of|M[ILIC}.

{
"Version": "2012-10-17",
"Statement": [
{

"Effect": "Allow",

"Action": [

"s3:GetObject",
"s3:ListBucket"

1,

"Resource": [
"arn:aws:s3:::my-bucket-name",
"arn:aws:s3:::my-bucket-name/path/*"

]

}
]
}

of: off CHEl 22 28 e+ 48 AWS PCS

O| AT EIEE Al%f "userData" HEZRQ| 2t 2 MIHAAIL. AFM[EH LI 2 Amazon EC2 AFE X}
CIO|EH CHE 7| B2 HESHAAIL.
CtE oAl == & QAEHAN 2EH HEE HH™5t= /etc/profile.d O AFSELICH
MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="
--==MYBOUNDARY==
Content-Type: text/x-shellscript; charset="us-ascii"
#!/bin/bash
touch /etc/profile.d/awspcs-userdata-vars.sh
echo MY_GLOBAL_VAR1=100 >> /etc/profile.d/awspcs-userdata-vars.sh
echo MY_GLOBAL_VAR2=abc >> /etc/profile.d/awspcs-userdata-vars.sh
--==MYBOUNDARY==--
Amazon EC2 At& X} HIO|E CHFR 7| 59
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of: EFS It A|IARE SR & CIEEE|Z AFHE AWS PCS

O| A3 BIEE AlZ "userData" EEZR0| o= MIBSHMUAIR. REMIEH LI 2 Amazon EC2 ALE X}
CilO|E{ Ct £ 7| BHHE F RS AIL.

O| (Ml= EFS OIRE QI oA E HERT T A|AE AL AWS PCS &
7348 LICH /homel| LI 2 EFS It A|AEIO| OFREE|7| o EHei=
| & IEIXJ 28 AEL|X|Q| MAt2|of 2 H = AHEIL|CH

gotol 37 & CIAEEIE
LICH J2{H ot 2E7} 2 =

ol A3BIEO| T} 22 ABAF MR HEE HHR AR,

|m

« /mount-point-directory — EFS I} A|ARIE OIRESIti= QUAEBHAO[ FE.

« filesystem-id — T}t A|AEIO[ EFS T A|AH ID.

MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="

- -==MYBOUNDARY==
Content-Type: text/cloud-config; charset="us-ascii"

packages:
- amazon-efs-utils

runcmd:
- mkdir -p /tmp/home
- rsync -a /home/ /tmp/home
- echo "filesystem-id:/ /mount-point-directory efs tls,_netdev" >> /etc/fstab
- mount -a -t efs defaults
- rsync -a --ignore-existing /tmp/home/ /home
- rm -rf /tmp/home/

- -==MYBOUNDARY==- -

S & CIAMEE| oM E 7|8 ez WEsto] 7|1& AH85t0o{ SSH 22{AE QIARA 7HSSH ¢ZAE 7
2 = UGLICH S7 & T AAEE MSsts Z4 ALS Ko CHal E}DJ,} MEtAgRIEE Al
sto|ct

=

#!/bin/bash

Amazon EC2 A& X} Cl|O|E] CHR 7| 60
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mkdir -p $HOME/.ssh && chmod 700 $HOME/.ssh
touch $HOME/.ssh/authorized_keys
chmod 600 $HOME/.ssh/authorized_keys

if [ ! -f "$HOME/.ssh/id_rsa" ]; then
ssh-keygen -t rsa -b 4096 -f $HOME/.ssh/id_rsa -N ""
cat ~/.ssh/id_rsa.pub >> $HOME/.ssh/authorized_keys
fi

(® Note

AWS PCS2C|ME EF 02 (ODCR) 2 X|HHKIEF MLE 8F =52 T x|t Xx| &b &
LICt.

ot &7 A2 ODCRs AWS PCS

2IEZ ODCR B¢ §H of|2f IDE A|%El 2l
< ODCRs EtAR0| O LRHMQiL|C.

1. LCHA 2C|MHE 8 0of|2F (ODCR) 2 M3 AIAL

2. 2ZFoeF 250 £IIELICH ODCR

3. 8T oY IEES AIEFHIZSlof AZGELICE.
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4. A HESIZ ASYE AWSPCS HAE & 252 HHs7HLE YHIO|ESIMAIR

of: EFZUEIEl hpcba.48xlarge QIAEIAE of 26t 1 AL S/ A|2. ODCR

Ol od|X| B2 327H2| hpcBa.48xlarge QIAEAE CHA o Z MAEHL|CH ODCR HiX| ZE0fA of 2t

QIABAE A|ZH5tE{H HHO| FIH5HAMAIL. --placement-group-arn SX| €ME --end-date

ol 2 Xolgt 4= QI&LICE --end-date-type IHX| oM o4 2502 SR E WK ASE
L|Ct.

aws ec2 create-capacity-reservation \
--instance-type hpc6a.48xlarge \
--instance-platform Linux/UNIX \
--availability-zone us-east-2a \
--instance-count 32 \
--instance-match-criteria targeted

23t
5t X| AWS PCS 2t 7| IHE LICIODCRs. AtA[EF LIE 2
Amazon Elastic Compute 22t E AFE MBMO 8T 0i|F O E2 FETA AL,

= =

O| BHEo| Aut= Af ARN ODCR EZEo| Aut7} EL|Ct ODCRwith AWS PCS & At&3tE{H
ofof 2 &oil F7tsHok gfLICH 7HRIE X

I_E

2l O|§2| 8 o2f 1&0i ODCR & F7I5ts &2 ChE 244 LICFEXAMPLE -CR-GROUP.

aws resource-groups group-resources --group EXAMPLE-CR-GROUP \

--resource-arns arn:aws:ec2:sa-east-1:123456789012:capacity-reservation/
cr-1234567890abcdefl

22F 0|2 152 ODCR MAstod Il 2 O|X| AlZH RHIZESl0f| £7}5t01 AWS PCS HAFE &
50| HAZAE £ UE&LICH OS2 8F oY 2182 HZ5He oAl A2 HIESIQL|C}

{
"CapacityReservationSpecification": {
"CapacityReservationResourceGroupArn": "arn:aws:resource-groups:us-
east-2:123456789012:group/EXAMPLE-CR-GROUP"

}

OFX|2t2 2 hpcba.48xlarge QIAEIAE A
MET-E AWSPCS AFE S S

2 x4 U A0 QAARBAE of2F 37((32) B2 AHELICH SM L= 089 E2 2|4 QUAHAEO
OS2 dYstn x| QIARAE of|ef I 77K A EFLICH
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/create-cr-group.html#create-group

AWS PCS AR 7H0|E

0| = 5tLto| HAFEE == 120 ODCR ZE2H|XM L= CH - =8 ZHehsHA| 2348 24 Lt 5t

X|2t CtE C|AtQIx Efo IA S PCS X|&fLICt 02 So{iH 2 ODCR EE= 8 o

AR o= JEOE MESY & aLich EE THE AWS HIHoIA 445t 3R HES A
. ofok BtrHe

g U
2 ODCRs == JU&LICH 2 XM =742 ODCRs & &f S8F of|2f 2150 Z&fE

L[CF
RtMIEH LI 2 Amazon Elastic Compute 22 E AFE B MLE 2C|HHE EF of|ef L ST =
=22
/=

t2kO[E{oll CHaf DB LICH AWS

=

Ol Mol LIS RBE 4+ AU T 7HK| AR HES

PCS
M5 CloudWatch 2 L|E{Z! 77|
AlZF RZ 2! Ol 2l0|E{E AF25l0od O B2 742 2 CloudWatch X E X2 &M518 4 QlaLch

AWS Management Console

YAML
Monitoring:
Enabled: True
JSON

{"Monitoring": {"Enabled": "True"}}

7<H\1|°F LH%% Linux QIAEIA & Amazon Elastic Compute Cloud AFHE A0 QIAEI A0 CHEH M|
E FxsHMAIR.

IMDSV2& EC2 QUARAQ 7 At St Eoto| 3 H 4 e|ln 2tE o QAR A HEH O|H AMA
o ZEE HAM &2 2tatst= ol ==0| itk AwS
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/capacity-reservation-overview.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/capacity-reservation-overview.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-cloudwatch-new.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-cloudwatch-new.html
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AWS Management Console

AlEF EIZ3lg BrE 7L BEST| 9I8t 24 molx|el T2 AR HE MMM ol gMe HE 4+
UGLICH HEHCIOIE HMAE HP5t2 dYstn, HEHH0E HEE V2R (E2 ER) 22 4F
st11, HEtC|O|E 8& & MEtE 42 HEE L

YAML

MetadataOptions:

HttpEndpoint: enabled
HttpTokens: required
HttpPutResponseHopLimit: 4

JSON
{

"MetadataOptions": {
"HttpEndpoint": "enabled",
"HttpPutResponseHopLimit": 4,
"HttpTokens": "required"

}

}

AWS PCSCH7 |

AWS PCSCH7|¥2 AAHEE{e] 7|2 =Y
AWS PCS CH7|¥€ Slurm ItE|M1F S 2

¢ o
T
o

AMN8XtE stLt O|M ol HARE LE OF0HM MBste =M A™MEEE AAHEZE = US W7t
K| CHZ (ol Zfd2 MEELICH AWS PCSEE{AE{ 0= 2 CH7|0] 042 7H U = JU&L

£E0{ 24M =2|7} =2 %ol = Amazon EC2 On-demand InstancesE ALt CH7 [P S MG
M =71 E2 E Mol = Amazon EC2 A% QABIAE AISte CH7|YS 5L o MHE =
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AWS CLI
E Ar83sto{ ti7[¥E BtEE{ AWS CLI
CHe U2 A3t CH7IUS MAIBLICH B MHsHy| Tl o3t 22 6|8 Bt

1. Replace region-code 2t{AEE MM3led= AWS X|0}t &7

2. Replace my-queue CH7|Q O|&2t &7H O|& 0= SAHCHAEA 7 2)2 5FO[ECH AIEE
&= Ql&LICt Lotdl EXHE2 ARl oF 5HH 25AHE Z1HE 4= QS LICE O|§2 E2{AH LK
M o satof gct

3. Replace my-cluster clusterld 2c{AE{2| 0|8 E= Ol &7A

4. oS computeNodeGroupId RH&| 2
e AFe £ I8 o|Eg X|I™

aws pcs create-queue --region region-code \
--queue-name my-queue \
--cluster-identifier my-cluster \
--compute-node-group-configurations \
computeNodeGroupId=computeNodeGroupExampleID1

e
1

I CHS EES AF25H04 CH7 | A EHE 2|
Ard2 MEE = QI&LICIACTIVE.

aws pcs get-queue --region region-code \
--cluster-identifier my-cluster \
--queue-identifier my-queue
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AWS Management Console
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AWS CLI
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C}.
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compute-node-group-configurations.

- OE 50| F UM ARE LE IES F7I5tE
McomputeNodeGroupExampleID2:

--compute-node-group-configurations
computeNodeGroupId=computeNodeGroupExampleID1, computeNodeGroupId=computeNodeGzrc

aws pcs update-queue --region region-code \
--queue-identifier my-queue \
--cluster-identifier my-cluster \
--compute-node-group-configurations \
computeNodeGroupId=computeNodeGroupExampleID1

2. Oi7|¥E Yolo|Est= Ol 2 20| 4E & JU&LICH CHS BHEE A8sto{ Ti7[E HEE #
2lg + A&LICH SEf7H 2 W7t R[= CH7|Eol Y2 MEL + HELICIACTIVE.

aws pcs get-queue --region region-code \
--cluster-identifier my-cluster \
--queue-identifier my-queue
HE L= O BA
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ol CHZ |2 A&l AWS PCS
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® Note

AFERO 7|8 MSEle BB E AL838tod CH7|F0| AN EIREX] &FlE = U

0 € £04 SlurmollE sinfo EEE squeue £ AFEEHAAIL.

AWS CLI
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* Replace region-code S{AE{7t AWS 2| HAZAE[0] U= 2 EHRLICY.
- Replace my-queue CH7|&2| O|F == IDL} &
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oo
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* Replace my-cluster 2B{AE{Q| O|& E& D2}

aws pcs delete-queue --region region-code \
--queue-identifier my-queue \
--cluster-identifier my-cluster

CHY |G E AAlste ol E & d 43 & JU&LUth
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. WY o= 280 HEE MBsHe OlF (of: 2191 & MFLICH
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EIQI L EO/AWS PCS AFE L E OIE AHA

Ol HEE L= I8 AMK| nﬂaﬂ,%g ME35t{ EOQI - E IS YHIO|EE = AWS PCS /Y&
LICH £ 3§ MANo| et 2 A QI QAAEHATI SFZELICEH O|FH| 5t QUAE A O &M A}
A MMo|Lt ZEMATERE sEFEIEPE Mol folstMA|. A= S0[7L CH7| &2l Slurm &Y
2 G&S ux| et ch AtME LI 2 oM EFE == OF AKX AWS PCS HHHE FESHAA
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E2E QAHAE AWS PCS ZEOR1 L EE AE

AWS PCSEZ{AE|Q| Slurm A7 &2t 8% A 8ot S 52 EC2 QIARAE
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1. 3 &5|E Slurm AZ E Qo XS A x|5HoF & L|Ct.

2. AWS PCSZHAE{ 2| Slurmctld A= ZQIE0of ¢dZ3& £~ Qlo{of &FL|C}.
3.

S{AE o Ad=EZQIE I A|FE/2 2 Slurm Aut red Kiosk Cll& () G2 () € MAESHH #4435t
A2, sackd AWS PCS AHA|SH LHE 2 Slurm A A 2| sackdE &= SHAAI2.
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https://slurm.schedmd.com/sackd.html
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aws pcs get-cluster --region region-code --cluster-identifier cluster-ident

Ol BF2 0| ofX|et HIx B £=242 grererLich

"cluster": {
"name": "independent-instance-demo",
"id": "s3431v9rx2",
"arn": "arn:aws:pcs:us-east-1:012345678901:cluster/s3431v9rx2",
"status": "ACTIVE",
"createdAt": "2024-07-12T15:32:27.225136+00:00",
"modifiedAt": "2024-07-12T15:32:27.225136+00:00",
"scheduler": {
"type": "SLURM",
"version": "23.11"
1,
"size": "SMALL",
"networking": {
"subnetIds": [
"subnet-0123456789abdef"
1,
"securityGroupIds": [
"sg-0123456789abdef"

]
3,
"endpoints": [
{
"type": "SLURMCTLD",
"privateIpAddress": "10.3.149.220",
"port": "6817"
}
1,
"authKey": {
"secretArn": "arn:aws:secretsmanager:us-east-1:123456789012:secret:pcs!

slurm-secret-s3431v9rx2-FN7tJFf",
"secretVersion": "ff58d1fd-070e-4bbc-98a0-64ef967cebcc"
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Ol MEZo|AM E{AE] Slurm ZHEE2] 2 EEIP$47110.3.149.220 10|01 ZEOM MY
|7 U&LIC 6817 secretArnE O|—|— ._F7=||01|A'| SHAEH S E QM= ol AFRELICH IP &=
U zEE 0|F B 0IAM sackd MHIAE FAM5HE O AFEELICH

2CHH — EC2 QIAEIA AR}

EC2 2l

IAEAAZ A|E
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Amazon EC2 £ LC}.

2. B Fo|M Instances(RIAEA)E MEHEF CFZ 01 Launch Instances(QIAE A A|ZhHE MEHS}O]
M QIAEIA A|Zf OtHALE FLCtH
3. (ME4 AR 0| L Ej MIMoi| A QIAEIAO| O|F S ZFLICH (0d:)PCS-LoginNode. O|§ 2
QIAEIAO] E|AA EfI(Name=PCS-LoginNode)Z & ELICE.
4. OHE2[7 0| L OS o|0|X| MMoi|M ol M X|etE Y AMA & stLtE MEARLICH AWS PCS.
AMI ZEMIEH LI 2 X|HE= 28 XA BHHe HEAAL.
5. QUAEA R MMM X|HEE QIABHA KPS MEIFLICH RHAE L2 X|HE= QIAE
A FEHHS ATSFHAR
6. Key pair MMM QIARAN| AHEE SSH 7| H0{E MEAEFLI|CH
7. UHESZ G MM0i|A:
- TES MEFLICH
i. AWSPCSZAEE VPC MEIFILICH
i. YstHES IE)HM 7|IE Bt O MElS MEdErL|CH
A. QUAEAQ CHA AWS PCS EE{AE 2| Slurm ZAEEE] kel EBfEE &%= E
O IFES MEiBILICE RIMISH LI 2 2ot I8 @F AFE 2 T ALE g &
SHAAIR
B. (MEH ALE) QIAEIAO] CHEH OIHFRE SSH HMAE FHE5E 2ot IS MEHE
L|Ct.
8. AEDX| MMM Eo et AEEX| EES FHFLICEH ALE ALEIE X[5t2{T o E /A
O|M1t eto|EHEEIE EXIE = U= B2 7H2 7/ g5HofF gLCt.
9. IZ0M EHAH =0l CiEt BHMAE &5tz IAM L& S MEAFHLICH KHA[EF LI 2 Slurm
SHAEH AZ X S5 7| BHHE HESIMAIR
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https://console.aws.amazon.com/ec2

CIABIATE A|ZTE|0] EHSHE|H HEtE HFHLIEE AFH85H0d QAR AN 4G LICH ol MBSt
Slurm Ax| T2 1 AL23504 QUAE A0 AWS SlurmE MXIELICH REMIEF LI Slurm QIAE
o B2 XA

Slurm Mx| ZE21MES CIREES D 4FE S E1 AT EEE AE5109 SlurmE A x|EhLCH
installer.sh AtM|EF LI 2 3EHH| — Slurm A x| BHHE B XSHAAIL

ACHH — EHAE Al S AAM gl x|z

o| X|&lofl= 71 RBFrLIC AWS CLIL RhMIEH LI82 BT 28AWS Command Line Interface AtE A
MOl Z[A HM Hx| E= UOH0O|EE FXSHAAI2. AWS CLI
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Q.secret-arn 10l A

sudo aws secretsmanager get-secret-value \
--region region-code \
--secret-id 'secret-arn' \
--version-stage AWSCURRENT \
--query 'SecretString' \
--output text | base64 -d > /etc/slurm/slurm.key

/A Warning

CHE MEX B E0ME QABAN HMAE = Us ZE ASKTH QAIAE A HEHH| O|E

MH|A () off MM AT = JoHH BEHAH FEE 7HKE2 = U&LICH IMDS 0|2 Qlsl CHE
AMNERZ 7S E = U&LICHL RE |XH AtE XtHEH KM AS 4= IMDS U= F X Ehet
YotS nedsl EMR. EE ela Z=zZoi of&stx| 1 A3 E 7t F st
CHE HZHLIE S At8ste AT 1E{sl EM 2.

i
> rir
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* Slurm 7| Ttof| A7 ot HerE dEeLc
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sudo chmod 0600 /etc/slurm/slurm.key
sudo chown slurm:slurm /etc/slurm/slurm.key
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X Y 20| Ag&HoF LICH sackd

5EHH| — E2HAE{0f CHEF 44 #+d AWS PCS
AWS PCSZ M AE{0l| 4Z85t2{™H CF2 BHA|of| Hal AlAE] sackd MHIAZ A& AIA|L.
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sudo echo "SACKD_OPTIONS='--conf-server=ip-address:port'" > /etc/sysconfig/sackd

2. ZZMNA HEIE {Uft systemd MH|A TS MMELICH sackd

sudo cat << EOF > /etc/systemd/system/sackd.service
[Unit]

Description=Slurm auth and cred kiosk daemon
After=network-online.target remote-fs.target
Wants=network-online.target
ConditionPathExists=/etc/sysconfig/sackd

[Service]

Type=notify
EnvironmentFile=/etc/sysconfig/sackd
User=slurm

Group=slurm

RuntimeDirectory=slurm
RuntimeDirectoryMode=0755
ExecStart=/opt/aws/pcs/scheduler/slurm-23.11/sbin/sackd --systemd \$SACKD_OPTIONS
ExecReload=/bin/kill -HUP \$MAINPID
KillMode=process

LimitNOFILE=131072
LimitMEMLOCK=infinity
LimitSTACK=infinity
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[Install]
WantedBy=multi-user.target
EOF
3. sackdA{H|A mo| ARHE HHELICH

sudo chown root:root /etc/systemd/system/sackd.service && \
sudo chmod 0644 /etc/systemd/system/sackd.service

4. sackdAMH|AE EEstefLCt
sudo systemctl daemon-reload && sudo systemctl enable sackd

5. sackd AMH|AE A|ZtEFLICE.

sudo systemctl start sackd
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sackdMH[AT7} A& B
047|0| E ALt

[rooteip-10-3-27-112 ~]# systemctl status sackd
[x] sackd.service - Slurm auth and cred kiosk daemon
Loaded: loaded (/etc/systemd/system/sackd.service; enabled; vendor preset: disabled)
Active: active (running) since Tue 2024-07-16 16:34:55 UTC; 8s ago
Main PID: 9985 (sackd)
CGroup: /system.slice/sackd.service
##9985 /opt/aws/pcs/scheduler/slurm-23.11/sbin/sackd --systemd --conf-
server=10.3.149.220:6817

Jul 16 16:34:55 ip-10-3-27-112.ec2.internal systemd[1]: Starting Slurm auth and cred
kiosk daemon...

Jul 16 16:34:55 ip-10-3-27-112.ec2.internal systemd[1]: Started Slurm auth and cred
kiosk daemon.

Jul 16 16:34:55 ip-10-3-27-112.ec2.internal sackd[9985]: sackd: running

1
ro
g
r

2l 9F Z'2 sinfo Slurm Z2I0|1E HHE AHE5H04 F{AE 0| CiEt Z0| & Sst=X|
Ct. squeue CF&2 2| £3 of| M LICt sinfo

[rooteip-10-3-27-112 ~]# /opt/aws/pcs/scheduler/slurm-23.11/bin/sinfo
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PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
all up infinite 4 idle~ compute-[1-4]

et s MEEY & Qlofof FLICE ol § S04, 0] ti|A|eF HIE BE2 S2HAE{| B =0 A CH
3t HYS AEELICH

/opt/aws/pcs/scheduler/slurm-23.11/bin/srun --nodes=1 -p all --pty bash -i

AWS PCSHIEZ

AWS PCSZ2{AE{= Amazonoi A ¥ ELICHVPC. O] Holls 22{AH A EH L LEQ HESY
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https://docs.aws.amazon.com/vpc/latest/userguide/vpc-nat.html
https://docs.aws.amazon.com/vpc/latest/userguide/vpc-nat.html
https://docs.aws.amazon.com/vpc/latest/userguide/what-is-amazon-vpc.html
https://docs.aws.amazon.com/vpc/latest/userguide/vpc-policy-examples.html#vpc-public-subnet-iam
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https://docs.aws.amazon.com/service-authorization/latest/reference/list_amazonec2.html
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-eni.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-security
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-security
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-security
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-security
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-eni.html#network-cards
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-eni.html#network-cards
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"NetworkInterfaces": [
{

"DeviceIndex": 0,

"NetworkCardIndex": 0,

"SubnetId": "subnet-SubnetId",

"Groups": [
"sg-SshSecurityGroupId",
"sg-ClusterSecurityGroupId",
"sg-InternetOutboundSecurityGroupId"

"DeviceIndex": 1,

"NetworkCardIndex": 1,

"SubnetId": "subnet-SubnetId",

"Groups": ["sg-InternetOutboundSecurityGroupId"]
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/placement-groups.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/placement-groups.html
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https://aws-hpc-recipes.s3.amazonaws.com/main/recipes/pcs/enable_efa/assets/efa-
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https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/template-guide.html
https://console.aws.amazon.com/cloudformation
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aws ec2 describe-instance-types \
--region region-code \
--filters Name=network-info.efa-supported,Values=true \
--query "InstanceTypes[*].[InstanceType]" \
--output text | sort

FAAI2.
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« vpc-id— AFE3HE IDQ| VPC IDE X|HELICH AWS PCS.

« efa-group-name— 22t 1 F0i CHal| MEAS O|F S = ELIC.

aws ec2 create-security-group \
--group-name efa-group-name \
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa.html#efa-instance-types
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa.html#efa-instance-types
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--description "Security group to enable EFA traffic" \
--vpc-id vpc-id \
--region region-code
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- efa-secgroup-id— U= HMHE EFA EQt OF9| IDE =FLICH

aws ec2 authorize-security-group-ingress \
--group-id efa-secgroup-id \
--protocol -1 \
--source-group efa-secgroup-id

aws ec2 authorize-security-group-egress \
--group-id efa-secgroup-id \
--protocol -1 \
--source-group efa-secgroup-id
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"Placement": {
"GroupId": "pg-PlacementGroupIdl"

.
"NetworkInterfaces": [
{
"Devicelndex": @,
"InterfaceType": "efa",
"NetworkCardIndex": 0,
"SubnetId": "subnet-SubnetIdl",
"Groups": [
"sg-SecurityGroupIdl",
"sg-EfaSecGroupId"
]
},
{

"DeviceIndex": 1,
"InterfaceType": "efa",
"NetworkCardIndex": 1,
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"SubnetId": "subnet-SubnetIdl"
"Groups": ["sg-EfaSecGroupId"]

}
]
}
HAFE == I8 M4 EE Yool
Mot 20 T2 MM o7 [BR7F 20 25 X|@5t= QIABHAZ AWSPCS AFR L E OE2 OtE

7L} EFA YO0|ESH A AIR. vCPUs EFALAZ EQ||0{7 A X[E AMI HEHOIAM & AHE 5t EFA XI%
HESS QIEIHOIAE MHstE AR HESS ASSES HFY L= 52 THELLCH

(AMEH AFEH E|AE EFA

EFAAZEQ|o] Mx|of Z&E fi_pingpong ZZ2 1S At HFE = Qo F = 7t
EFA -X|H S412 AE = lgLch Ol HIAETI M3 5tH XMOHE & JAY £ U&LICH EFA
AEStE{H HFE L= J50M F 7ol A8 Sl QIAEHAI o ftL|ct HEY = JF0AM T
o E8FS AEtE B2 A8 7tsE QIAEATL 0|0 Rlojof EFLICH S 82 A8%t= HEE
LE B9 B salloc BHE AIE5t0d £ =EE AEE = gLt OS2 o|F0| XI™HE 7]
A1} hpc7g HZEE 58X L= 2E0| Y= FeiaEo oflLictall

[J

% salloc --nodes 2 -p all

salloc: Granted job allocation 6

salloc: Waiting for resource configuration
. a few minutes pass ...

salloc: Nodes hpc7g-[1-2] are ready for job

E Ar85tod #YE F L E9|IP FAE &#QIFLICtscontrol. CHS HAMHIM 4= 10.3.140.69
10.3.132.211 for hpc7g-1 & hpc7g-2 for&lL|C}H.

% scontrol show nodes hpc7g-[1-2]
NodeName=hpc7g-1 Arch=aarch64 CoresPerSocket=1
CPUAlloc=0 CPUEfctv=64 CPUTot=64 CPULoad=0.00
AvailableFeatures=hpc7g
ActiveFeatures=hpc7g
Gres=(null)
NodeAddr=10.3.140.69 NodeHostName=ip-10-3-140-69 Version=23.11.8
0S=Linux 5.10.218-208.862.amzn2.aarch64 #1 SMP Tue Jun 4 16:52:10 UTC 2024
RealMemory=124518 AllocMem=0 FreeMem=110763 Sockets=64 Boards=1
State=IDLE+CLOUD ThreadsPerCore=1 TmpDisk=0 Weight=1 Owner=N/A MCS_label=N/A
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Partitions=efa

BootTime=2024-07-02T19:00:09 SlurmdStartTime=2024-07-08T19:33:25
LastBusyTime=2024-07-08T19:33:25 ResumeAfterTime=None
CfgTRES=cpu=64,mem=124518M,billing=64

AllocTRES=

CapWatts=n/a

CurrentWatts=0 AveWatts=0

ExtSensorsJoules=n/a ExtSensorsWatts=0 ExtSensorsTemp=n/a
Reason=Maintain Minimum Number Of Instances [root@2024-07-02T18:59:00]
Instanceld=i-04927897a9ce3cl43 InstanceType=hpc7g.16xlarge

NodeName=hpc7g-2 Arch=aarch64 CoresPerSocket=1
CPUAlloc=0 CPUEfctv=64 CPUTot=64 CPULoad=0.00
AvailableFeatures=hpc7g
ActiveFeatures=hpc7g
Gres=(null)
NodeAddr=10.3.132.211 NodeHostName=ip-10-3-132-211 Version=23.11.8
0S=Linux 5.10.218-208.862.amzn2.aarch64 #1 SMP Tue Jun 4 16:52:10 UTC 2024
RealMemory=124518 AllocMem=0 FreeMem=110759 Sockets=64 Boards=1
State=IDLE+CLOUD ThreadsPerCore=1 TmpDisk=0 Weight=1 Owner=N/A MCS_label=N/A
Partitions=efa
BootTime=2024-07-02T719:00:09 SlurmdStartTime=2024-07-08T19:33:25
LastBusyTime=2024-07-08T19:33:25 ResumeAfterTime=None
CfgTRES=cpu=64,mem=124518M,billing=64
AllocTRES=
CapWatts=n/a
CurrentWatts=0 AveWatts=0
ExtSensorsJoules=n/a ExtSensorsWatts=0 ExtSensorsTemp=n/a
Reason=Maintain Minimum Number Of Instances [root@2024-07-02T18:59:00]
Instanceld=i-0a2c82623cb1393a7 InstanceType=hpc7g.16xlarge

EESSM) & A85104 SSH L= & &tLt (0] ol Ehpc7g-1) ol AL
2P FA0|22 A8Y Z2 2301 1L 5 stLtolM H4ZsHoF & 4 SSH +
LEOF M HESIZ S5l SSH 7|8 AFE35104 QIARAE 7/ d3l{oF StCt= ME |Rol5HAA
% ssh ec2-user@l®.3.140.69

Ol M fi_pingpong 2EO0|AM A|ZISHAIR.

/opt/amazon/efa/bin/fi_pingpong -p efa

rE

R QIAEAA (hpc7g-2) off AZELICH.

-
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% ssh ec2-user@l®.3.132.211

Z2lo|E fi_pingpong REOIM A&lst T Mol G488 LICthpc7g-1. of2H 0d|Qt H|& 3§ £240]
EAIE AALCt.

% /opt/amazon/efa/bin/fi_pingpong -p efa 10.3.140.69

bytes #tsent t#tack total time MB/sec usec/xfer Mxfers/sec
64 10 =10 1.2k 0.00s 3.08 20.75 Q.05
256 10 =10 5k 0.00s 21.24 12.05 0.08
1k 10 =10 20k 0.00s 82.91 12.35 0.08
4k 10 =10 80k 0.00s 311.48 13.15 0.08

[error] util/pingpong.c:1876: fi_close (-22) fid @

(M= AH¥) CloudFormation ElE XS AtE5I04 EFA 2 J3HEl AR RHIESE Y& L

Moz op] B&5H0| U2 HARFE LE IS FHdt= ol A8 E = U= CloudFormation &
Z30| MBER&EL IEP EFA Z|CH 4702 HESIT 7tET} U= QATHAE X|HELICH o2 HER

3 7tE7F U= QUAE A T XFMIS| & otE E{H Amazon Elastic Compute Cloud AtE HE Ao A
AEIHES|3 2 -I 0|AE FERSHAAIR.

2L 2 AF238HE= CloudFormation 2£0f AWS 2|7

o
ok
ajo

URLC}H=2 0| M CloudFormation Bl Z2!2 C}
AWS PCS YZC3HAAIL.

https://aws-hpc-recipes.s3.amazonaws.com/main/recipes/pcs/enable_efa/assets/pcs-1t-
efa.yaml

AWS CloudFormation 2&0|M HIZ2/E 2 AEHolM CFS ZtS =dgiLch EEZ2lols & 7tx| 7|2
OH7HEd4 2ol MB |22 0] gt 7|22 Z & = U&Lch.
« AEHO|E MBoAM
« AEHQO|Eof MHo| Z&eE 0|22 2dgtL|Ct. AWS PCSZFE & 50 CHeH MEHE 0|2
(o) 2 S&st= 0|l E&LICH NODEGROUPNAME -efa- lt

o« mi2tO/E{of M
« M = OF0| & E QIAEHAO| HERT 7IE & MEHELICE. NumberOfNetworkCards
E{7

« 0fM Vpcld AWS PCSEZAE7t VPC B EZE|= {IX|E MEfgfLICH.
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« Ol EFA -enabled QIAEAT}L A|ZHE VPC EB{AES| MEUIZ MENRFL|CE
NodeGroupSubnetld

« 0l M PlacementGroupNameZEEE H| F1 == IES {8t Ml EXHAEH HIX| 252 MME
LICt. AtE5tEd= 7[E x| 2&0| U < =

« Of|A ClusterSecurityGroupld2 2{AE{Q| C}& QIAEIA Gl of CHEF HMAE FHESI7| Qs AFHE
Ste Eot O 58 MEHEILIC AWS PCSAPI. Bf2 TZ40| EB{AEOMAM 7|8 Eot 58 MEfE
LICIVPC.

. Oﬂkl SshSecurityGroupld22{AE Q| . =0f CHEh QIHFR2 = SSH HMAE 5{E5t= Ol AFE5tes
2ot aF9| IDE =ELICt

« 9| B2 SshKeyName, 2B{AEQ| =0 HMASHT| /Tt SSH 7|H0{E MHEHFHLIC.

« 9| LaunchTemplateName 3<% A|& BHIEZZIZ2 HHSI= O[F (o) 2 =IerLct.
NODEGROUPNAME-efa-1t O|&2 AFEE AWS H ™ AWS 2| AWS PCS [ xlof| 2t 18t
O|&0|o{oF B LICt.

- 7|5 ofei A

o IAMEZ|AAT7F AWS CloudFormation MM E £~ Q22 QIMStCHE &R0l XA 5HAMI L.

CloudFormation AB AEE 2 LIE{RISIM[L2. A|2f CREATE_COMPLETE BRIEZEZ/0| EE35tH AFSE
H|7F & ZddL|ct /o] M™Hof 2t AWS PCS ARG = 5 EH AISSIMAARE =
E Mo & Y¥oolE.

HES3 ot AAE AFS AWS PCS

AWS H2d ZHFE HH|A (AWS PCS) AFE == OE0M AZE =0 HEQ AEEX| EES
Q145104 Ci[O|E{Qt Tt US A1 HMAE = U= PTF 2AXIE MI3E = U&LCH AWS MH[A0 M
Xﬂo st= 282 M8 = J&LIct E&0l= otohE Elastic File System (OFOFEEFS), otOHE FSx

Q2 E NetApp ONTAP, OFOHE FSx X 2 ZFS, Ot0HE FSx E 2{AH, otobE uhe FHA|7} Z&HE
I—IEL Mu{et Z2 XA el 282 M8 = USLICH NFS

ol #=olME W=D T AlAE Aol Ciet T3] A L A8 oM E CHELICH AWS PCS
HIERT Tt AJAR ALE 12 AL

CHESh ohd A[AEIS| T3 MIF A2 CHEX|EH 32 7K LEFMQl e AFE ol /& LT

HEST ot Al&H 93


https://docs.aws.amazon.com/efs/latest/ug/whatisefs.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/OpenZFSGuide/what-is-fsx.html
https://docs.aws.amazon.com/fsx/latest/LustreGuide/what-is.html
https://docs.aws.amazon.com/fsx/latest/FileCacheGuide/what-is.html
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HESZ 02 E ofAl

Amazon, Amazon FSx for LustreEFS, Amazon FSx for Open ZFS & Amazon It & FHA|E AL 5}04
oL A|ARS e = U&LICH of2h #Ed MME &350 Zt HIEX 3 DIREL| o & & QlstAlA|

= — = "1 =

Amazon EFS It A|ARIS MEELICH PCSHFE = I8 QAHAE AFE 2 718 gHo| &

M cHA o] UEX| &OlstAA|Q, EEBH 2t EMRY CHAMO| PCS AR E! & O & QIAEHAZEE{9| QlH}

2C LU Ol RHIRE HMAE 5{85te Bt D& AL UEX| =HRISHMAIR. RtAIEF LIS

Amazon Elastic File System At MBEAMO| EIX CHef 2 2o OE S FESHAAIR

Az R EE

It A|AR] MHO| Hot OF 2 HAFE = a0 AFE AIZ EHESlof| F7HELICH

cloud-configHZHLIE S AL&3t0{ Amazon EFS It AAEIS DR ESt=E ASKHCIOIEE Z8
SHAA|R. Ol AT ZIEO|CHE US MK MR HEE H R MAIR

« mount-point-directory— AmazonZ OI2E%& Zt QIAEAO| BZ EFS
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https://docs.aws.amazon.com/efs/latest/ug/accessing-fs.html
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« filesystem-id— Tt A|ARIO| EFS Tt A|AEID

MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="

- -==MYBOUNDARY==
Content-Type: text/cloud-config; charset="us-ascii"

packages:
- amazon-efs-utils

runcmd:
- mkdir -p /mount-point-directory
- echo "filesystem-id:/ /mount-point-directory efs tls,_netdev" >> /etc/fstab
- mount -a -t efs defaults

--==MYBOUNDARY==--

AEE VPC 2IR|0ofl FSx Lustre&® Tt A|AEIS W EHSHMAI2. AWS PCS B 7t & E Z|A 3 st

CIH IR EC PCS AFE & O& QUAHAE AZE SUE 718 G| MELIN HIZSHAMAIR
U AARIO|PCS HARE E —E— QUAHAZRE{O| QHIRE & OPIHP—.-_—': HBMAE 3185H=
(o] = =

FSxLustre& I} A|AEIE cloud-config OIRESHE Ol AF&5HE AFE X CIOIEE ZESHAAIL.
O| A3 BIEO|CHF 22 AFSAL MTF HE=Z HHF AAIL.

« mount-point-directory— FSx Lustre@ 2 Z OIRE st = QAAEHAS F2E

« filesystem-id— Lustre Tt A|AEIO| Il A|AE! D FSx

« mount-name— Lustre Tt A|ARIO| FSx OI2E O|&
« region-code— FSx Lustre& I} A|AERIO| AWS 2| HIEZE|= 2IX| (A|ARD S35HoF &)
AWS PCS

(MEH AR Tatest — LustreOl| M Lustre X[ #5t= FSx 2 & HT

HESIS OI2E oAl
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https://docs.aws.amazon.com/fsx/latest/LustreGuide/limit-access-security-groups.html
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MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="

--==MYBOUNDARY==
Content-Type: text/cloud-config; charset="us-ascii"

runcmd:

- amazon-linux-extras install -y lustre=latest

- mkdir -p /mount-point-directory

- mount -t lustre filesystem-id.fsx.region-code.amazonaws.com@tcp:/mount-name /mount-
point-directory

--==MYBOUNDARY==

ArE8 VPC 9|01 Open ZFS Tt FSx A|ARIE IS AWS PCS Mt AMAIR. P 7t ME S A
23552 2 22| AWS PCS ZHHE L= I8 QAHAE AZE SYUE 718 B9l MHELo HY
EZSAAIL. T A|AEO|AWS PCS HFE LE OF QAHAZEEO| QIHIRE L olRHIRE
HMAE 5185t 2ot OEN HAE[0] UK HQUSHMAIR. 2ot TFof CHEF AHAIEH LHE 2 for
Open ZFS User VPC Guide®| AmazonZ2 FSx S8 I} &l A|ARI HAA ZE|E BT LA

QEZFS U A|AEIE RE 288 cloud-config OIREsH:E O ALsHE AFEXl CIOE{E 23
Eo|CtS 7

9—' L—-l' HA% %Ol'l_ A'”E K-IHE HI'JIJ'A|=|IA|9_
« mount-point-directory— 371 ZFS S/ & /5 Ot Este{= QIAEHAS| A2 FSx
« filesystem-id— E It AARO|ZFS T} A|AE] ID FSx
« region-code- L& ZFS I+ A|AEIO| AWS 2| HIZ E|= X (AHS 52 AWS PCS A|AE D}

S Qls{jof ol') FSx

MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="

- -==MYBOUNDARY==
Content-Type: text/cloud-config; charset="us-ascii"
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runcmd:

- mkdir -p /mount-point-directory

- mount -t nfs -o noatime,nfsvers=4.2,sync,rsize=1048576,wsize=1048576 filesystem-
id.fsx.region-code.amazonaws.com:/fsx/ /mount-point-directory

--==MYBOUNDARY==

Amazon File Cache
T AlAE A

el FHA|E MAELICH AWS PCS. ¥ 7F &g %A 551D

O|PCS HRE LE I5 |éE._'|é§ At U 7t PP HEHIE

7t L E 9882 &all PCS ¢! O| QIH}2E &l o} 2 HIRE
E0 HAZE|of JU=X| & °._3|".LMI_C.>_. Hot AFEof CHE REMIEH LI 2 Amazon

g AP M| AmazonE St FHAl HAM|A Xo{E FZFHAAIL.

A& VPC # %[0 Amazon

I>
Lq
_l':l

I 1o
>
o
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>
ot

MY Hot OES HARE =& 50 ALSE AR RIESof FIHELICH

=

Amazon It FHA|E cloud-config OF2ESt= O| AL 3t= AFE X CIOIEHE Z&ESHAMAIR. Ol &
IBEO|CHS g2 MER ME HEE HITFAAIL.

« mount-point-directory— FSx Lustre82 2 OIRE 52 s QIAEHAO| B2

« cache-dns-name— It FHA|S| =H|2l O|F A|AE! (DNS) O|&

« mount-name— It FHA|S| OIRE O|&

MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="

- -==MYBOUNDARY==
Content-Type: text/cloud-config; charset="us-ascii"

runcmd:

- amazon-linux-extras install -y lustre=2.12

- mkdir -p /mount-point-directory

- mount -t lustre -o relatime,flock cache-dns-name@tcp:/mount-name /mount-point-
directory

LHES3 Ol2E ofA| 97


https://docs.aws.amazon.com/fsx/latest/FileCacheGuide/what-is.html
https://docs.aws.amazon.com/fsx/latest/FileCacheGuide/limit-access-security-groups.html
https://docs.aws.amazon.com/fsx/latest/FileCacheGuide/limit-access-security-groups.html

AWS PCS AR 7H0|E

--==MYBOUNDARY==

ototE 4!l o|O]|X| (AMIs) & AWS PCS

AWS PCSH|Z et AZEQo{2t &7 AMIs Rt ES6t2 2 S AR LEof e AZEQ o] & 74

2 0 S5 ALSE = U&LICH AWS PCSAIRSH E2{H oA AMI MB35t ol M | X| 2|5t

= MES M8 £ U&LICH AWSZ ZE M AWS PCS B Z0IAM At 5tE B2

Z&LICIAMIs. O] ES0lME MES HMSI T A8t WHD ALK X1 ME
LiC

H

1M xZfst= 20

(S
AMIs & A&

mo

« MZ Amazon M4l 0|0O|X| (AMIs) £ C}S 1}t &7 AHE AWS PCS
« AEX X[ Amazon 4l 0|O[X| (AMIs) of &t AWS PCS
- IE AMIs MEH S 28t AZER|o{ MX| Z2I3 AWS PCS

MEZE Amazon M4l O|0|X| (AMIs) £ CH=21t &7 AFHE AWS PCS

AWSZE Ao ARSI Ho 2 ALEE £ AMIs /= MEE MBIt AWS PCS.

/A Important
AMIsMEZ2 HZ2E0|H ZTE2HM 320l HEL|X| et&LCt

24X AWS PCS HZ & 7| AMIs
AWS Management Console

AWSPCSAMIsiZ 2| BH #3I2 Ch&1 Z &Lt
aws-pcs-sample_ami-0S-architecture-schdeulder-scheduler-major-version

18&l= &

ol

* 0S-amzn2

OFDFZ 014l OJOIX] (AMIs) %
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« architecture — x86_64 BE= arm64
* scheduler —slurm

* scheduler-major-version-23.11

AWS PCSHEE & ot{H AMIs

1. Amazon EC2 E£& L|Ct.
2. AMIsZ O|SgrLC}.

3. TEE o|0|X|E MEiELICE
4 A

S4 EE AMI B8 A T7[oA RIES! 0| S AMI AHE 510 HMSH AL,

- J2HHIEE X|ste €5 23.11 AMI

aws-pcs-sample_ami-amzn2-arm64-slurm-23.11

« x86 AMI QIAEIAEZ M

M|k

aws-pcs-sample_ami-amzn2-x86_64-slurm-23.11

(® Note
0424 AMlIs 7HQ| E}UABHE 7} Q= AR 7HE =2 9| EFUABHZ oF AMI & 7H AFR S
AMAIR.
5. HAFE £ IS ML LOl|o|EE W AMI IDE AF2SHAIAIL.

= BB S AS5to{ =4 AWS PCS MES AMI &2 == U &LICH Replace region-code A&
= ) oF 7 AHE A A2 AWS PCSus-east-1.

aws ec2 describe-images --region region-code --owners amazon 533267220047
654654292779 654654317195 975050324343 \
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https://console.aws.amazon.com/ec2

AWS PCS AR 7H0|E

--filters 'Name=name,Values=aws-pcs-sample_ami-amzn2-x86_64-slurm-23.11*"' \
'Name=state,Values=available' \
--query 'sort_by(Images, &CreationDate)[-1].[Name,ImageId]' --output text

« Arm64

aws ec2 describe-images --region region-code --owners amazon 533267220047

654654292779 654654317195 975050324343 \

--filters 'Name=name,Values=aws-pcs-sample_ami-amzn2-arm64-slurm-23.11*"' \
'Name=state,Values=available' \

--query 'sort_by(Images, &CreationDate)[-1].[Name,ImageId]' --output text

74
=

Bl 02 MASHLE HOIo|EE I AMI IDE AF2FHAIAL.

3H

AWS PCSHZof CHal RIAM|T| LotE AIA|2. AMIs

AWS PCSHZ 2| 2A & O ZlE|A0i CHE LISAMIs, T8 M5 EEE 2oiH
QLAWS PCSHE S ZE[A L E AMIs.

fjo
ook
B
_o'|_|
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>

Ct= AMIs S2HE|= AHA| MZ2HE 2535 A|2. AWS PCS

r

7 MEE £ AMIs U E RHA| ME WS AWS PCS 2otEEdH 2 2 X5 AAQALE R X|H
Amazon 4! 0|0]X| (AMIs) 0f| CHEt AWS PCS.

AEXE XI”d Amazon 4! 0|0O[X| (AMIs) off CHEt AWS PCS

AWS PCSAH|AZ 7} 2= Amazon 4! O|O0|X| (AMI) ot &M A st S MAZIRELICH AWS

PCSO|O|MER 38 758 HT 2| SlurmO| SHZ2H| x| & FEE[of U= B OlF Aol &ele|
AL EQofet FEE HXIE AMIs &= UELICH AWS-MSE HX| Z2ETIHE ALE 501 ALE R He|
ol AWS PCS &~Z EQo{& MX|&lof &LICE AMIAWSK|SEl x| =12 &35tod ALEX Hel

(=)
E
of Slurm& Mx|st= Zd0| AMI ZX|2F Hl= EF<? 2 SlurmE AX[E == Q

).

i LIC (HE SR o

0jo

® Note

A& HolE AWS PCS AMI BHEX| 2t A|= 5t AlCtH of| M X S 3t =
== d&Lch AMI AWSKEAIE LI 2 M Z Amazon 4! 0[O|X| (AMIs) & Ct=1t &7
AWS PCS EH#HE EHZEst A2,

r|r
z
K
mjo
>
ol
g'l_-

7{A™ AMIs 100



AWS PCS AR 7H0|E
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ol
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o
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oo
et

Ol Xt&ME PCS HFE E IED
£ 2 HPC BtE= | = &0 ELiCh

FH
o 1EH — A QIARA A%

« 2B — AWS PCS Of|0|FHE M%]|

« 3EHA| — Slurm A x|

o 4EHA — (MEH ALED F7HEEIO|H, Btoj2E{E| U S8 T2 AT EQ|of MK
- 5EtH| — 32 758 ME BHE7] AMI AWS PCS

« 6EHHl — AWS PCS ZAFE == AMI ZE 1} 7 AL X} K| AR

« 7TEHH — A QIARHA BB

AWS PCSAZE 012} Slurm AFHEE R[St T8 Ol AL E =+ /= Al AAHAE A
ErErLch o] QIAEAE ALt 38 JhsE QA

r

UA| QIAHAE MSBLICH

1. Amazon EC2 24 Lc}.

2. EM 2ol M [Instances] & A1EHS CFS [Launch instance] & MEISH0 M| QIAEIA A|ZEF DA}
ALct
=

3. (MEH ALE) 0|2 L EfT MMM QIAEIAC| O|E S Ql2dst

LIC} (04:)PCS-AMI-instance. O|
B2 QAEAN 2lAA EiTI(Name=PCS-AMI- 1nstance) g

=| L| |:|.

4. OfEZz|7olM L OS o|O|X| MMM X|BEl= 2F M & stLHE MEIELICH AMI

5. QUAEA RE(Instance type) MMM K| 5= QAT A FE(supported instance type)= A1&4
ot
=

6. 7| Ho(Key pair) MA0IA QIATIAM ALSE 7| Mo MEABHLICH
7. WEYI M3 MMoilA:

- WEH (2O OE) ol e VIE o 08 MEg MEiE OHS QlABA OfE QR E
SSH HMAE {5t EQ O1E S MEAFLICE
8. AERE|X|(Storage) MMM Zoof et EES FAELICE RHA| oHZ (7ot 2lo|EE2IE

9. 29 (Summary) ' QIAEA AMJ(Launch instance)2 MEEFLICE
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https://console.aws.amazon.com/ec2

AWS PCS AN-8%t 7tol=

2CEHH — AWS PCS 00| E M x|

ol M AlEHSE QIAEIAE SlurmZt E7H AWS PCS AI2SIEE T M5t= o|0|MEE Mx|EhLCt.

AWS PCS O{|0|MEE Mx%|5le{H

2. (MEIAEY) ZE AZES o IF|XIE =& dEIZ RXISHE{TH QAR A M HHE AZE o]

CIO|EE sdstMAIR. Ol Z2MAE H E Hr 48 = J&LIC

—_

- OlOIE B|SA 2, RHEL 9, 7| 2|54

sudo yum update -y

- PEF 22.04

sudo apt-get update && sudo apt-get upgrade -y

4. AWS PCSOO|ME MX| g CtR2EZE gL CH DX T2 LS E tarball (. tar.gz) U=
mf 7| K| E L/ z[& oHE HTE CH2 Z =6t O P2 AEst AL, TiA region HAl
RQUAEAE A[ZFEH AWS 2| 2[R (0d:) & ME & LICtus-east-1

curl https://aws-pcs-repo-region.s3.amazonaws.com/aws-pcs-agent/aws-pcs-agent-
v1.0.0-1.tar.gz -0 aws-pcs-agent-v1.0.0-1.tar.gz

Ol &% AWS PCS of0|ME A~ Z EQ|0] EZ|A0AM HAE = U&LICH

5. (M ASH) AWS PCS £ ZES]of El2 o] AIZ|M W RENS eIzt o] Aele £#5tod
Az eIl AARS] K SHE Holsn 1ol AAIE ol% HHEITILL &4 IR St x|
k= o]

|
ot= Aol E&LILCH
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AR 7H0|E

AWS PCS
a. 9| Z7H GPG 7|2 CR2E2 504 AWS PCS 7|21 2 7} M A2, ThAl region YAl Q1A
SIAE AIEFEH AWS 21T 9I%I8 AFRBLICH B-olM 7| ghol YrerEiLICt. 7| 2t 7IS 3
FH S BAHM ALY = JU&LICH
wget https://aws-pcs-repo-public-keys-region.s3.amazonaws.com/aws-pcs-public-
key.pub && \
gpg --import aws-pcs-public-key.pub
b. CHE HUS M504 GPG 7|2l WHIRIES golstiict

gpg --fingerprint 7EEF@3QEDDF5C21C

2lIEE gretoljoF ZLict

7

ro
O
3]

ol BH2 =t Y
1C24 32C1 862F 64D1 F9@QA 239A 7EEF @30E DDF5 C21C
/A Important

X|IZ0| dx|5tx| et = B AWS PCS O|0|ME Mx| AFRIEE AASHX| OFMAIL.
AWS Support0l 29|5tM| 2.

c. MBELUSCIREE oP_T'_ AWS PCS ~ZEQ|0o{ Et2& mtUo| MBS I LICH

Replace region HA| QIAEAE Al2FEH AWS 2| 1% (0d:) 2 7. us-east-1

wget https://aws-pcs-repo-region.s3.amazonaws.com/aws-pcs-agent/aws-pcs-agent-

v1.0.0-1.tar.gz.sig && \
gpg --verify ./aws-pcs-agent-v1.0.0-1.tar.gz.sig

CtS fAStA E33ELICH

gpg: assuming signed data in './aws-pcs-agent-v1.0.0-1.tar.gz'

gpg: Signature made Thu Aug 8 18:50:19 2024 CEST

gpg: using RSA key 4BAA531875430EBQ739E6D961BA7FQOAF6E34C496

gpg: Good signature from "AWS PCS Packages (AWS PCS Packages)" [unknown]

gpg: WARNING: This key is not certified with a trusted signature!

gpg: There is no indication that the signature belongs to the owner.

Primary key fingerprint: 1C24 32C1 862F 64D1 F9QA 239A 7EEF @3QE DDF5 C21C
Subkey fingerprint: 4BAA 5318 7543 QEBQ 739E 6D96 1BA7 FQAF 6E34 C496
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https://console.aws.amazon.com/support

AWS PCS

ZAutof X|20| Z&E|0] Good signature U1 X|E0| 0| EtAO| A BtetE X|E 0 L x|
5t CHS EHAHIZ TI™SEHAA 2.

/A Important
X|20| Yx|5tX| et AWS PCS 2 ZEQo] Mx| AFRIEE MHSEX| OIM L.
AWS Support0l E2|5tM| 2.

6. &F .tar.gz LM oS FE5tT FEE CIHEEZ o|SELICH
tar -xf aws-pcs-agent-v1.0.0-1.tar.gz && \

cd aws-pcs-agent

7. AWS PCS AZE9|o{E Mx|&tL|C}.

sudo ./installer.sh

8. AWS PCSAZEQ|o HM mtUE &Qlsto] 43 XMoo= ER(ZIJ=X] &lgLct
cat /opt/aws/pcs/version
CtSa fAFSHAl E23ELICH

AGENT_INSTALL_DATE='Mon Aug 12 12:28:43 UTC 2024'
AGENT_VERSION='1.0.0'
AGENT_RELEASE="1"

3CHA| — Slurm A %|
ot B E|= Slurm HEE MR|ELICH AWS PCS
Slurmg M x|&te{H

1. AWS PCSAZE0{E HX[eF Ut UA| AR A0l AZFLICH
C

PIAEHE &S E tarball () THY

2. SlumAdx|Z2a3 AZTEQ0{E CIRE m
T I2ECE5tE{H OIS HHE A SHA AL, CHA

2 m7|X|ELICt .tar.gz Z|& ot KT
region YAl QIAEA AWS 2| (0f:)
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https://console.aws.amazon.com/support

AWS PCS

curl https://aws-pcs-repo-region.s3.amazonaws.com/aws-pcs-slurm/aws-pcs-

slurm-23.11-installer-23.11.9-1.tar.gz \
-0 aws-pcs-slurm-23.11-installer-23.11.9-1.tar.gz

Ol HHEO| HM #HEE (0:aws-pcs-slurm-23.11-installer-latest.tar.gz) 2

latest CHAISIO Z[& HEIE 7t E = U&LICH

@ Note
Ol= &% Slurm Mx| Z233 AT EQ0o] ZZ|ANAM HAE £ Q5

3. (M ALE) Slurm Mx| Z2 % et220| TI9| ofo TEMS HOISHAAIR. 0] HHelg £ 3
of 2ZES o] HAIRFS| X174 ZHS oI5t THAO| HAIE 0% HAEI L &4 EIX| oot
x| &0l Zi0| EaLICH

GPG 7|8 Ce 2 Catof 7|22 AWS PCS 7H@&IA2. CHAl region YA Q1A
AISHEE AWS 21T 9IR|8 AHSEILICH BHOIM 7] 2Lo| BHEHEILICH 7| 2k 7123

= EFAOIM ALSE =+ AU&LICH

a. °|3IG
BHAE
0 C

—
FH

wget https://aws-pcs-repo-public-keys-region.s3.amazonaws.com/aws-pcs-public-

key.pub && \
gpg --import aws-pcs-public-key.pub
b. CIS HHE A&SIo GPG 7|2 HWHEZZIEE EQIEL|CH
gpg --fingerprint 7EEF@3QEDDF5C21C
ol WHe ct21 sUsH Tz BEE dhehsfof gfLict

1C24 32C1 862F 64D1 F90QA 239A 7EEF @30E DDF5 C21C

/A Important
X|20| Yx|5tX| et T Slurm Ax| A3 E

Zo|5tM|2.

B2 2 IELICt Replace

C.
RIx| (od:) e &7. us-east-1
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https://console.aws.amazon.com/support

AWS PCS

wget https://aws-pcs-repo-region.s3.amazonaws.com/aws-pcs-slurm/aws-pcs-

slurm-23.11-installer-23.11.9-1.tar.gz.sig && \
gpg --verify ./aws-pcs-slurm-23.11-installer-23.11.9-1.tar.gz.sig

CtS ot fAbSHA E3ELCH

gpg: assuming signed data in './aws-pcs-slurm-23.11-installer-23.11.9-1.tar.gz'

gpg: Signature made Thu Aug 8 14:23:38 2024 CEST

gpg: using RSA key 4BAA531875430EBQ739E6D961BA7FQOAF6E34C496

gpg: Good signature from "AWS PCS Packages (AWS PCS Packages)" [unknown]

gpg: WARNING: This key is not certified with a trusted signature!

gpg: There is no indication that the signature belongs to the owner.

Primary key fingerprint: 1C24 32C1 862F 64D1 F9QA 239A 7EEF @3QE DDF5 C21C
Subkey fingerprint: 4BAA 5318 7543 QEBQ 739E 6D96 1BA7 FQAF 6E34 C496

ZAnto x|20| £ FEIO-I Good signature {1 X|Z0]| 0| EtAHO| M EtetEl X|Z0F LX|

5t CHE EHH R TI™—St AR,
/A Important
X|Z0| €xI5tX| A2 Slurm HX| AFBIEE A~ X| OFMIKL. AWS Supportol| &
O|5tMIR.

4. U5 tar.gz HUM HUS FEHD FEE CIYEEIZ OISFHAAL

tar -xf aws-pcs-slurm-23.11-installer-23.11.9-1.tar.gz && \
cd aws-pcs-slurm-23.11-installer

5. Slurme Ax|
ol

Mz|stMe. Mx| Z2 23S SlurmD}
C}. MEHSH QI A|

o
QUAEHAO| ALof et H B i ARILICH

sudo ./installer.sh -y

6. AFAE HH WS #flsto]d Mx|E &elgfLIct
cat /opt/aws/pcs/scheduler/slurm-23.11/version

CSot fArstH E34EL|CH
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https://console.aws.amazon.com/support

AWS PCS AR 7H0|E

SLURM_INSTALL_DATE="Mon Aug 12 12:38:56 UTC 2024’
SLURM_VERSION='23.11.9"
PCS_SLURM_RELEASE="1"

ATHH — (MEY AHY) =71 EtO|H, Elo|EEE| I S8 Z=2O3 AZ Effof HX|

HA| QIAaB A0 F7F ECLO[H, 2tO|ER]E| & o ZE(7H|0|M A2 EQ)0{E ERIFfLICH AX| HAes

Ed 88 Z=za™ gl 2tol=Z2{2lofl et EEtELICE. AWS PCSO[T0| AFE AL XIH AMI HEE 715
2F 20| iChH HX{ AMI AWS PCS A Z E9||0{2} SlurmBt Mx|5to WESst D BIAES CHg £7]
S HEt = AA AZEQ o A FEE HMTXMez Ftste Aol E&LICH

Odl Al

AZtAE] IHEZ] o{RHE () AZEQ|0{EFA. XkM|EH L& 2 Amazon Elastic Compute Cloud A& &

M 2| Amazon HPC EC2 &3 2= A|ZH5L7] EFA 2/ MPI Amazon I E2EE & X5HAAIL.

« O}OFE Elastic File System (OFOFEEFS) 22+0|ME. AFA
8 MHEAMO| Amazon EFS 22I0|9E =5 Mx|E &

« Lustre 22}0|21E - Amazon FSx for Lustre@} ofOFE I-OE FHAIE AFE 57| {8 ZdULICt REAIEt
LHE 2 for Lustre2| AF& A MO M Lustre E2}+0[¢d E A =x3HAAI2. FSx

« Amazon CloudWatch 0O|ME, CloudWatch 21 2! X|E Al RIA[EF LI 2 Amazon CloudWatch

M MBP M| CloudWatch O|0|FME Mx|E HXSHAAIL.

o

8t L& 2 Amazon Elastic File System Al
A

« AWS Neuron, trn* 2 inf* QIAEA RS AL25tE{H RHAEH LHE 2 Neuron AEME EESHAA|
2.AWS

- NVIDIAp* E£& g* QIARA RYE M835t7| 98 E2H0|H 2 CUDADCGM,

S5CHAl — =& 7t S8 A& 2HE7| AMI AWS PCS

L 2ZEQ o] 7 QAE MRIEH # AWS PCS Z#E & JIE0AM QIAEHAE AlZHst= o M

AN8E £+ e T QA MMELICH AMI

UAl AMI QIAEAAOf| A MAISHE{H

1. Amazon EC2 2&& L|C}.

£t A 20f| M Instances(QIAEA)E MEHEFL|CE

=
3. A Al QAHAE MEFILICH [4M], [0lOIX]), [OlOIX| BFE 7] & MEiFFLICH
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-enable
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-enable
https://docs.aws.amazon.com/efs/latest/ug/installing-amazon-efs-utils.html
https://docs.aws.amazon.com/fsx/latest/LustreGuide/install-lustre-client.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/install-CloudWatch-Agent-on-EC2-Instance.html
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/
https://console.aws.amazon.com/ec2

AWS PCS AE R

4. [0|0|X| 44d(Create image)]oil A CIS

mjo
1
o2
el
T
n

a. O|0lx| o|Fol= & HBst=

o
b. (ME{ ArE) o|Ofx| dHo= o cHet ZHEFs dB¥E LU=ELICH AMI

o
5. EMM xtof|Md S MEHSH|CF AMIs.

6. SE0MAMI MdetEF
_|

= =2 &8
CEI O AWS PCS ZFE == O &7 AFSSHAAI2.

6CtH — AWS PCS ZAEEl L= AMI 221} &7 AF2X}F XA AFR

MAWSPCSARE LE OE EE 7|Z AFE &2 AMI ZE 1 ALK} X|HE AIEE =

L|Ct.
New compute node group
AR X1 HE AH83tedH AMI

1. AWS PCSZ£2 Lt

=M 2ol M 2 2{AE{(Clusters)E MEHEFL|CH

2
3. A8XHAMI X|HE AH8E E{AEE MEHE CHS Compute == O &S MEIELICEH
4

ArELICH HENTHER )M [AF2 7ts] 22 HEE WX 7]

MARE = I8 SEHLUCH RME LH82 oM HFE =E I8 &4 AWS PCS EH&
S HZSHAAI2. AMIIDOIM AMI AFE 5tEd= AFE AL X1 2| OIF &= IDE AMELICH HF
PEIE TS HRE OIS HREY =& I8 482 Mg

5. (MEH ALE) AMI X ElE QUIARA AIRE HOFLICH AFRE L= IS0 QUARAE Al
HELIch B M AAHAE ZHGES AR LE IFS T AU HFE EIE
£ AL8stE TH7 (ol 2 YE MESH] 0| &rds +dE & A&LIC

II‘I
0 H

OIAEAAO| A ZHEE! ENZ 7t X1 E h7FX| Amazon EC

o

= ID 2 =
Ct. ofofl CHEH REAIEH LIS Cl22 H TSI AMAQM HFE = I8 QIARIA

AWS PCS.

AR AMIs
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https://console.aws.amazon.com/pcs

AWS PCS AR 7H0|E

Existing compute node group

A-EXt XIEE AHEstE{H AMI

1. AWS PCSZ&E Yuict

2. Bt Fo|M E2{AE{(Clusters)E MEHEILICH

3. AR AMI X|IHE A8 E EB{AEE MEIE OHS Compute = E &2 MEAFELICE

4., FMEdE = OIES MEstT HES MEHELICH AMIDOIM AMI AL 5tE = AHE XL X
HO| 0|8 =& IDE AMBILICH AFE LE OF 742 225 O UC|o|EE MEHEHL
Ct AFE == IE0HM AIZHE M QIAEA E HHIO|EE AMIIDE AFSE LICH 7|E 1A
EHAE AWS PCS & AMI 77t K| O QIARHAE H|& AL ELICH RHAIE LIS 2 AWS
PCSHFEE L E IF YO|0|E CHHE FZTFFAAIL

5. (MEf ALE) AMI X[REl= QIAEA AR S &OIELCH HFR =& OF0AM QUAHAE A
ZErLCH B MM QIARAE ZRSIES HAAY L E OES FHI AL HFRE L E O
2 M8st= tHo|Fol 22 MESHo] 0| g s&E += JUaLct

Q
ro
>
rm
>
k=
=
¥
=]
om
H_
[N
4]
U

7FARED REAER T2 MAE 2ESHH O JCHE AMI A5t U= &
H

7TEH — HA QIARA &

Ol 3 CHE AMI 2 Sst=X| Qg & HA| QUARAE S26i0d 2F Y SEHE & U&LICH

AWS PCS

QA| Q12

1

A

OR
u

1. Amazon EC2 22 L|C}.

Ef M 30 M Instances(QIAEA)E MEAFHLICE

et HA| QAAEAE MEHSE T A, CIARA HEY, QIARA S5 & MEHRLICH

R
>
==

o =
& ol HIAIX|7F EAIZEIH [Terminate] & AMEHEHLICH

7{A™ AMIs 109


https://console.aws.amazon.com/pcs
https://console.aws.amazon.com/ec2

AWS PCS AR 7H0|E

Or= AMIs MEH S I8t AZEQ|o| Mx| Z2 324 AWS PCS

AWS QIAEIA 0| AWS PCS AZEQ|0{E Mx|E 4 Q= CIEE 7}
_|

ZE HHO Slurm & ol &4 =S Ci2zE, dutd o= M3e
Ch. Of XI&IS AtE5t01 &7H AWS PCS ALEE ALERE HolE BHE7LE RtA| HHE AMIs ALSE =
A& LICH

. X|EHE

rl—r
%)

o K| E|E Slurm B
« MINMHE AFE5H0{ QIAE ] & QI5H7|

AWS PCSAZEQ|o{ Mx| Z21

AWS PCSAZEQ0{ MX| Z2OMS QIAEHA BEEAERM T Z A|A AWS PCS S0 AFSE QIAH
AE FEELICH AR Holof| AZEQ0{E M&IHE{H AWS-MSE Mx| ZZ2I2HE AL 5HoF &
LIC}. AWS PCS AMI

Slurm IAEH

Slurm AX| Z= 32 22 HXO| Slurm R sliiE S& =SS 225, Anted & MR(FLch
Slurm x| T2 1M E ALE35l0{ ALER} 7<I7H HME dEg £+ &LICH AMIs AWS PCS Slurm A x|
ZZO-O| MBste AZER o 2T UXISHE B AHA| HAHLIES A E £ &LCt.

- LEE HOIXM ! #X| 22| HH (=48] HHE 23.11.8) 0i|A{ Slurm - 2t0[A 2 GPL
e Slurm2 CtS1t 20| ™ E|o IEELICE --sysconfdir /etc/slurm
e Slum2 CI2 22 SMHo 2 MAE|J}ELICH --enable-pam --without-munge
- Surm2 CI23 €2 =
P

S M2 E[RA&LICH PMIX JWT

=

Mo 2 MEHELICH --sharedstatedir=/run/slurm/
* Slurm2 CtZ1 S
/0

* Slurm2 ChSof Ax|ELIC} /opt/aws/pcs/schedulers/slurm-23.11
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https://slurm.schedmd.com/
https://github.com/SchedMD/slurm?tab=License-1-ov-file

AWS PCS AR 7H0|E

. QE PMIX (H{F 4.2.6) — 2}0o|MA
« PMIXOpen o] 3t¢| CIHE 2|2 Mx|ELICE /opt/aws/pcs/scheduler/

« libjwt (H4& 1.15.3) — 2F0|MA -2.0 MPL

. libjwte= CtZ 2| 5t¢ CIHEEZ|2 MX|ELIC /opt/aws/pcs/scheduler/

AWSHISE AZE|0o{= OS2 20| A|AE 1 ES WHAEELICH
o HE oM MM E Slurm systemd THU2 It O|E 1} /etc/systemd/system/ & 7H S AHEILIC.
slurmd-23.11.service

« EXSHK| b= B /ofE AFE S04 Slurm AFEAF 2! T & (slurm:slurm) Of ‘4ELICt UID GID
401

O

A A
-1 o

fjo

Weste o LR A

« Amazon Linux 2 & Ro cky Linux 90| A A X|5tH Slurm = i
ZED0o1E Mk £+ U= EPEL 2|EX|EE|7F F7HELUICH

C = =

« MX| Al RHEL9 Slurm EE&= 3 epel-release-latest-9 534S fedoraproject HESHE
o 228t AZEQ|0{E codeready-builder-for-rhel-9-rhui-rpms &435}5t0 Mx|& &

AWS PCSAZEQ[0{ & Slurm Hx| Z2EI2 CtF 2F AMAE X[HELIch

Amazon Linux 2

RedHat YIE{Z2}0|= |5 A

* Rocky Linux 9

Ubuntu 22.04

@ Note
AWS Deep Learning AMIs (DLAMI) Amazon Linux 2 & SEF 22.04E 7|HISE dt= HT2
AWS PCS AZEQ|0{ 2 Slurm Mx| =2 1241} S&HE|o{of BfLICH AFMIEH LIS THe R}

PHLHMO| AFE A} HT MBS B X ﬂ A A|2. DLAMI AWS Deep Learning AMIs
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https://openpmix.github.io/
https://github.com/openpmix/openpmix?tab=License-1-ov-file
https://benmcollins.github.io/libjwt/
https://github.com/benmcollins/libjwt?tab=MPL-2.0-1-ov-file#readme
https://docs.aws.amazon.com/dlami/latest/devguide/options.html

AWS PCS
X|¢ElE QIAEA 3
AWS PCSAZEL|0f & Slurm Mx| Z2O32 X|HEl= 2 AA & SHLIE A™E = U= BE
x86_64 EE= arm64 QIAEIA RS X|HELICH
X[ E|lE Slurm BHZ
CEOt 242 &2 ™| SlurmO| X|HELICH
£H 23.11
MIaMEE ALE35to{ IAE R & QI5HT|
SHA256X| TS AFE35l0{ Mx| Z2O3 Et2 = (tar.gz) LS =IE &= U&LICE O] 2l =¥
5to{ AZ E Qo] HAIRte| At H BHE 5—.*0._%} OHZ 2|7 o|M0o| AAIE O|F BB E|HLE &4 E|X]
ofor=x| &olst= 7d0| E&L|C}H
El= 28 &0l
SHA256 | 201 sha256sum S EIZ|E|IE At&35tD El 2= Tt 0|§ 2 XIYELICH Bt 2= TS X
e ClEEE[oH BHES A&t ok &Lt
« SHA256
$ sha256sum tarball_filename.tar.gz
Ol HH2 OIS YAlo| M3a M ZfS uhetsHof &huct.
checksum_value tarball_filename.tar.gz
BP0 EtetEl M3 gt oS Eoll M3 E A3 20 Hlust A, M3 Mol YXISHH Mx| A
JRYEE AT MBI
/A Important
2ol Yx|GHX| fom Hx| AFREE A™MSHX| OFM L. AWS Supporttll 22|51 AA|2.
02 S0{, CIS HHL Slurm 23.11.9 SHA256 Et 2 90| M3 M MAIEHL|C}.
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https://console.aws.amazon.com/support

AWS PCS N8 %t 7tol=

$ sha256sum aws-pcs-slurm-23.11-installer-23.11.9-1.tar.gz
£ ofAl:
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https://docs.aws.amazon.com/kms/latest/developerguide/concepts.html#key-mgmt
https://slurm.schedmd.com/slurm.conf.html#OPT_StateSaveLocation
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_aws-signing.html
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https://docs.aws.amazon.com/kms/latest/developerguide/concepts.html#key-mgmt
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https://docs.aws.amazon.com/vpn/latest/s2svpn/VPC_VPN.html
https://docs.aws.amazon.com/directconnect/latest/UserGuide/Welcome.html
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https://docs.aws.amazon.com/vpc/latest/privatelink/privatelink-access-aws-services.html
https://docs.aws.amazon.com/vpc/latest/privatelink/create-interface-endpoint.html#considerations-interface-endpoints
https://docs.aws.amazon.com/vpc/latest/privatelink/create-interface-endpoint.html#considerations-interface-endpoints
https://docs.aws.amazon.com/pcs/latest/APIReference/API_RegisterComputeNodeGroupInstance.html
https://docs.aws.amazon.com/vpc/latest/privatelink/create-interface-endpoint.html#create-interface-endpoint-aws
https://docs.aws.amazon.com/vpc/latest/privatelink/create-interface-endpoint.html#create-interface-endpoint-aws
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{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "ViewOwnUserInfo",
"Effect": "Allow",
"Action": [
"iam:GetUserPolicy",
"iam:ListGroupsForUser",
"iam:ListAttachedUserPolicies",
"iam:ListUserPolicies",
"iam:GetUser"
1,
"Resource": ["arn:aws:iam::*:user/${aws:usernamel}"]
},
{
"Sid": "NavigateInConsole",
"Effect": "Allow",
"Action": [
"iam:GetGroupPolicy",
"iam:GetPolicyVersion",
"iam:GetPolicy",
"iam:ListAttachedGroupPolicies",
"iam:ListGroupPolicies",
"iam:ListPolicyVersions",
"iam:ListPolicies",
"iam:ListUsers"
1,
"Resource": "*"
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"Version": "2012-10-17",

AWS Z 2|3 M 138


https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_managed-vs-inline.html#customer-managed-policies
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_managed-vs-inline.html#aws-managed-policies

AWS PCS

AR 7H0|E

"Statement": [

{

"Sid": "PermissionsToCreatePCSNetworkInterfaces",
"Effect": "Allow",
"Action": [

"ec2:CreateNetworkInterface"
1,
"Resource": "arn:aws:ec2:*:*:network-interface/*",
"Condition": {

"Null": {

"aws:RequestTag/AWSPCSManaged": "false"

"Sid": "PermissionsToCreatePCSNetworkInterfacesInSubnet",
"Effect": "Allow",
"Action": [
"ec2:CreateNetworkInterface"
1,
"Resource": [
"arn:aws:ec2:*:*:subnet/*",
"arn:aws:ec2:*:*:security-group/*"

"Sid": "PermissionsToManagePCSNetworkInterfaces",
"Effect": "Allow",
"Action": [
"ec2:DeleteNetworkInterface",
"ec2:CreateNetworkInterfacePermission"

1,
"Resource": "arn:aws:ec2:*:*:network-interface/*",
"Condition": {
"Null": {
"aws:ResourceTag/AWSPCSManaged": "false"
}
}
"Sid": "PermissionsToDescribePCSResources",

"Effect": "Allow",
"Action": [
"ec2:DescribeSubnets",
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ec2:DescribeVpcs",
"ec2:DescribeNetworkInterfaces",
ec2:DescribelLaunchTemplates",
"ec2:DescribelLaunchTemplateVersions",
ec2:DescribeInstances",
"ec2:DescribelInstanceTypes",
ec2:DescribeInstanceStatus",
"ec2:DescribelInstanceAttribute",
ec2:DescribeSecurityGroups",
"ec2:DescribeKeyPairs",
ec2:DescribeImages",
"ec2:DescribelImageAttribute"

iF
"Resource": "*"
"Sid": "PermissionsToCreatePCSLaunchTemplates",

"Effect": "Allow",
"Action": [
"ec2:CreatelLaunchTemplate"

1,
"Resource": "arn:aws:ec2:*:*:launch-template/*",
"Condition": {
"Null": {
"aws:RequestTag/AWSPCSManaged": "false"
}
}
"Sid": "PermissionsToManagePCSLaunchTemplates",
"Effect": "Allow",
"Action": [
"ec2:DeleteLaunchTemplate",
"ec2:DeleteLaunchTemplateVersions",
"ec2:CreateLaunchTemplateVersion"
1,
"Resource": "arn:aws:ec2:*:*:launch-template/*",
"Condition": {
"Null": {
"aws:ResourceTag/AWSPCSManaged": "false"
}
}
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"Sid": "PermissionsToTerminatePCSManagedInstances",

"Effect": "Allow",
"Action": [

"ec2:TerminateInstances"
1,
"Resource": "arn:aws:ec2:*:*:instance/*",
"Condition": {

"Null": {

"aws:ResourceTag/AWSPCSManaged": "false"

"Sid": "PermissionsToPassRoleToEC2",
"Effect": "Allow",
"Action": "iam:PassRole",
"Resource": [
"arn:aws:iam::*:role/*/AWSPCS*",
"arn:aws:iam::*:role/AWSPCS*",
"arn:aws:iam::*:role/aws-pcs/*",
"arn:aws:iam::*:role/*/aws-pcs/*"
1,
"Condition": {
"StringEquals": {
"iam:PassedToService": [
"ec2.amazonaws.com"

"Sid": "PermissionsToControlClusterInstanceAttributes"”,

"Effect": "Allow",

"Action": [
"ec2:RunInstances",
"ec2:CreateFleet"

1,

"Resource": [
"arn:aws:ec2:*::image/*",
"arn:aws:ec2:*::snapshot/*",
"arn:aws:ec2:*:*:subnet/*",
"arn:aws:ec2:*:*:network-interface/*",
"arn:aws:ec2:*:*:security-group/*",
"arn:aws:ec2:*:*:volume/*",
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"arn:aws:ec2:*:*:key-pair/*",

"arn:aws:ec2:*:*:launch-template/*",
"arn:aws:ec2:*:*:placement-group/*",

"arn:aws:ec2:*:*:capacity-reservation/*",
"arn:aws:resource-groups:*:*:group/*",

"arn:aws:ec2:*:*:fleet/*"

"Sid": "PermissionsToProvisionClusterInstances",

"Effect": "Allow",

"Action": [
"ec2:RunInstances",
"ec2:CreateFleet"

1,

"Resource": [
"arn:aws:ec2:*:*:instance/*"

1,

"Condition": {
"Null": {

"aws:RequestTag/AWSPCSManaged":

"Sid": "PermissionsToTagPCSResources",
"Effect": "Allow",
"Action": [

"ec2:CreateTags"

1,

"Resource": [

i n

1,
"Condition": {
"StringEquals": {
"ec2:CreateAction": [

"RunInstances",
"CreatelLaunchTemplate",
"CreateFleet",
"CreateNetworkInterface"

"false"
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"Sid": "PermissionsToPublishMetrics",
"Effect": "Allow",
"Action": "cloudwatch:PutMetricData",
"Resource": "*",
"Condition": {
"StringEquals": {
"cloudwatch:namespace": "AWS/PCS"

"Sid": "PermissionsToManageSecret",
"Effect": "Allow",
"Action": [
"secretsmanager:DescribeSecret",
"secretsmanager:GetSecretValue",
"secretsmanager:PutSecretValue",
"secretsmanager:UpdateSecretVersionStage",
"secretsmanager:DeleteSecret"
1,
"Resource": "arn:aws:secretsmanager:*:*:secret:pcs!*",
"Condition": {
"StringEquals": {
"secretsmanager:ResourceTag/aws:secretsmanager:owningService":
"pcs”,
"aws:ResourceAccount": "${aws:PrincipalAccount}"
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https://docs.aws.amazon.com/IAM/latest/UserGuide/using-service-linked-roles.html#edit-service-linked-role
https://docs.aws.amazon.com/IAM/latest/UserGuide/using-service-linked-roles.html#edit-service-linked-role
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https://docs.aws.amazon.com/general/latest/gr/rande.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create-service-linked-role.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html

AWS PCS

APIE S ArEst7| @It Z|lA

AP| 244

CreateCluster
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ec2:DescribeSubnets,
ec2:DescribeSe
curityGroups,
ec2:GetSecurityGr
oupsForVpc,
iam:CreateService
LinkedRole,
secretsmanager:
CreateSecret,

secretsmanager:TagReso

urce,
pcs:CreateCluster

pcs:ListClusters

pcs:GetCluster

pcs:DeleteCluster

ec2:DescribeVpcs,
ec2:DescribeSubnets,
ec2:DescribeSec
urityGroups,
ec2:Describela
unchTemplates,
ec2:DescribelaunchTem
plateVersions,
ec2:DescribelInstanceT
ypes,
ec2:RunInstances,
ec2:CreateFleet,
ec2:CreateTags,

rH
>

off CHEF F=7F HEt

ec2:DescribeSubnets

iam:ListInstancePr
ofiles,
ec2:DescribelImages,
pcs:GetCluster

b
b
e
rot

147



AWS PCS AR 7tolE
APIHM cod En g Z &0 CHer F7 HEt

ListComputerNodeGroups

GetComputeNodeGroup

UpdateComputeNodeGroup

DeleteComputeNodeGroup

iam:PassRole,
iam:GetInstanceProf
ile,
pcs:CreateComputeNodeG
roup

pcs:ListComputeNod
eGroups

pcs:GetComputeNode
Group

ec2:DescribeVpcs,
ec2:DescribeSubnets,
ec2:DescribeSec
urityGroups,
ec2:Describela
unchTemplates,
ec2:DescribelLaunchTem
plateVersions,
ec2:DescribelInstanceT
ypes,
ec2:RunInstances,
ec2:CreateFleet,
ec2:CreateTags,
iam:PassRole,
iam:GetInstanceProf
ile,
pcs:UpdateComputeNodeG
roup

pcs:DeleteComputeN
odeGroup

pcs:GetCluster

ec2:DescribeSubnets

pcs:GetComputeNode
Group,
iam:ListInstanceProf
iles,
ec2:Describelmages,
pcs:GetCluster

b
b
e
rot

148



AWS PCS AR 7H0|E

AP |4 M 2ol Cht 7} Ht

CreateQueue pcs:CreateQueue pcs:ListComputeNod
eGroups,
pcs:GetCluster

ListQueues pcs:ListQueues pcs:GetCluster

GetQueue pcs:GetQueue

UpdateQueue pcs:UpdateQueue pcs:ListComputeNod
eGroups,

pcs:GetQueue

DeleteQueue pcs:DeleteQueue

]
e
|>
N
Hl
oo
r
m
I
M
>
)
g'l_l
AN
e
jul
0jo
s
rok
o
mﬂ
11°I-

FL|Ct AWS PCS.

pcs:ListTagsForResource
pcs:TagResource
pcs:UntagResource

2IE X|25le O 2est |4 Mt

AWS PCSAmazon CloudWatch Logs (CloudWatch 21) 2 21 O|0|E& & =LICH IDO|
CloudWatch 218 A& 4 Q&= %4 HEto| QI=X| & Qlslof ghulch REAIEH LH2 2 Amazon
CloudWatch Logs AF& A2 A 2] CloudWatch Logs 2lAA0f CHet HAM|A HEH 22| 7

Al2.

MH|ATF 238 LogsE T&shE O 2ot Hetof chgt XEM
CloudWatch Logs A& ME M| AWS MH|AM 24 E45E HESFAAIL.

b
B
e
rok

149


https://docs.aws.amazon.com/AmazonCloudWatch/latest/logs/iam-access-control-overview-cwl.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/logs/AWS-logs-and-resource-policy.html#AWS-vended-logs-permissions-V2
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"Version": "2012-10-17",
"Statement": [
{

"Effect": "Allow",

"Action": [
"ec2:CreateNetworkInterface",
"ec2:DescribeImages"”,
"ec2:DescribeInstanceTypes",
"ec2:DescribelLaunchTemplates",
"ec2:DescribelaunchTemplateVersions",
"ec2:DescribeSecurityGroups",

"ec2:DescribeSubnets",
"ec2:DescribeVpcs",
"ec2:GetSecurityGroupsForVpc",
"firehose:*",
"iam:GetInstanceProfile",
iam:ListInstanceProfiles",
"iam:PassRole",

"kms:*",

"logs:*",

"pcs:*",

"g3. "
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"Resource": "*"
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html#ec2-instance-profile
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html#ec2-instance-profile
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{
"Version": "2012-10-17",
"Statement": [
{
"Action": [
"pcs:RegisterComputeNodeGroupInstance"
1,
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"Effect": "Allow"
}
]
}
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https://docs.aws.amazon.com/aws-managed-policy/latest/reference/AmazonS3ReadOnlyAccess.html
https://docs.aws.amazon.com/aws-managed-policy/latest/reference/AmazonSSMManagedInstanceCore.html
https://docs.aws.amazon.com/aws-managed-policy/latest/reference/CloudWatchAgentServerPolicy.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use_switch-role-ec2_instance-profiles.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_common-scenarios_aws-accounts.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_common-scenarios_aws-accounts.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_common-scenarios_third-party.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_common-scenarios_third-party.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_common-scenarios_federated-users.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_common-scenarios_federated-users.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies-cross-account-resource-access.html
https://aws.amazon.com/compliance/services-in-scope/
https://aws.amazon.com/compliance/services-in-scope/
https://aws.amazon.com/compliance/programs/
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https://docs.aws.amazon.com/artifact/latest/ug/downloading-documents.html
https://aws.amazon.com/quickstart/?awsf.filter-tech-category=tech-category%23security-identity-compliance
https://docs.aws.amazon.com/whitepapers/latest/architecting-hipaa-security-and-compliance-on-aws/architecting-hipaa-security-and-compliance-on-aws.html
https://aws.amazon.com/compliance/hipaa-eligible-services-reference/
https://aws.amazon.com/compliance/hipaa-eligible-services-reference/
https://aws.amazon.com/compliance/resources/
https://d1.awsstatic.com/whitepapers/compliance/AWS_Customer_Compliance_Guides.pdf
https://docs.aws.amazon.com/config/latest/developerguide/evaluate-config.html
https://docs.aws.amazon.com/securityhub/latest/userguide/what-is-securityhub.html
https://docs.aws.amazon.com/securityhub/latest/userguide/securityhub-controls-reference.html
https://docs.aws.amazon.com/guardduty/latest/ug/what-is-guardduty.html
https://docs.aws.amazon.com/audit-manager/latest/userguide/what-is.html
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https://aws.amazon.com/about-aws/global-infrastructure/
https://aws.amazon.com/security/
https://docs.aws.amazon.com/wellarchitected/latest/security-pillar/infrastructure-protection.html
https://docs.aws.amazon.com/STS/latest/APIReference/welcome.html
https://aws.amazon.com/compliance/shared-responsibility-model/

AWS PCS AR 7H0|E

A Aol 7|8 AWS Q= tof st 7|8 2ok &
o

2 HEIBrLIch. S2r et M3KE7} Ol WAHE HESD
QB SRS LICH AHME LIS ot A 5Y U 7 F48 9l

D ALEIE A ESHAIR.

Foil Al & LICH AWS A&

iul
1jo
A
my!
ro
N
rc
o
3]
o
lo
HT
e
(=3
]
ro
12
ne
rlo
|
ol

Zeet AEE /X HESAL.

(o]
o
o
[m
o
> H
e
:l:é
pall

=
=
EAAO| 2 A2 mx|5t1 UH|0|ESHAAIL.
HOlMH S XISHAIR

« AEX 2eto|UES} siE SEI0IAUETL Hsts & 7Fe| SAE eIEstT A E5HefLICH

|>
N
A
vl
i
14
[n]
[
m
[e]l]
2
Ral
rio
m
rr
T
Al
=

ESE OIEIR BHE 5US 8 Meto| g IEE|7H HEto| of B2 AE{EloH Belg 3 st
TE 2R 4 s Hot SMULICH oM 224 MHIA AR AWSTHEIQ! 2HZ ERARR Y
IE ZEE 4 QaLich Ia MHIA THEE B MEIA(ZESHE MEIA)7CHE MEIAESEIE M
HIA)E RMMOR 558 o WMe £ YaLICH MHMoR 355 MHlAS CHE 120 glas
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QIsH AWS Ol A HFOl Bl A0 CHEH UMA HEHO| HO0{E MulA 2ot FXIE AR St0] ZE M

HlAof CHet HIO|EE E36t= Ol E80| &le =7 & MBS g

AWS Parallel Computing Service (AWS PCS) 7t E|&A0] CHE MH|A0| 2odst= TEHES X
BHoted™ 2lAA MAHO| aws:SourceArn2! aws:SourceAccountZ 2 Z7H HEIAE F|E
7

MB35t W0 ELLICE StLEL| BlAAD WA MH[A HMAQL HAAZTEE 5{&5te{s 89
aws:SourceArnE AIE3HAAIL. ST A™EO 2 E 2lAA7F A HH[A AFE D}
Bd= A< aws:SourceAccount2(E) AFE &L}

ECAHR CH2|At 2XME S X[ete 7t 08l 2 A ARN 2|A& A% BT aws: SourceArn
22 ZTH HHAE 7|18 ME5E ZYLICH TA| ARN E|AAE ZE27{L} 04E] E|AAE X|IHGIE
A220lE aws:SourceArn 22 HEAE X7 7|1E AU=FtE 2R} (*) 2 &7 AF835t0 o & £
e BES X|H3AAI2. ARN 0f: arn:aws:servicename:*:123456789012: *.

aws :SourceArnztoll & ID (0d: Amazon S3 HHZIARN) 7t Z & E|o] K| ot AR & 22H = A
HEAE 7§ ZF AFE3to] HEHS AIBhsHof & Lct.

\O

| 2t aws:SourceArn 22{AE{0{0F &L|CIARN.

o

Ct2 ofl= oA aws : SourceArn 2! aws:SourceAccount 22 X7d ZHEIAE 7|5 A25104
s 8Y 2ME ¢X|5lE AWS PCS g2 Eoi&EL|C}.
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https://aws.amazon.com/architecture/security-identity-compliance/
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_condition-keys.html#condition-keys-sourcearn
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_condition-keys.html#condition-keys-sourceaccount

AWS PCS A

{
"Version": "2012-10-17",
"Statement": {
"Sid": "ConfusedDeputyPreventionExamplePolicy",
"Effect": "Allow",
"Principal": {

"Service": "pcs.amazonaws.com"
1,
"Action": "sts:AssumeRole",
"Condition": {
"ArnLike": {
"aws:SourceArn": [
"arn:aws:pcs:us-east-1:123456789012:cluster/*"
]
.
"StringEquals": {
"aws:SourceAccount": "123456789012"
}
}
}
}
IAMZARE L= O80| U E T2 H|X{El Amazon EC2 QIAEIAC

AWS PCSEEHAEM T HE 2t HFH Y = &2/ Amazon EC2 8 S A2 £
Ch. A8 =2 282 88 M AIEXI= EHEE S5l IAM QIATA T =L ZE XS5l of
C}. iamInstanceProfileArn QIAEIA T2 L2 EC2 T 2 H|X{IEl QIAEIAQ} A7
g2 X[™EELCH AWS PCS4Er O 7t Q4

AWSPCS A& S s LICH HFTE
o3gh) of CHet iam:PassRole TeHO| HFLICH AL X7} CreateComputeNodeGroup &
UpdateComputeNodeGroup API 242 &3}
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"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": "iam:PassRole",
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AWS PCS N8 %t 7tol=

"Resource": "arn:aws:iam::123456789012:role/AWSPCS*",
"Condition": {
"StringEquals": {
"iam:PassedToService": [
"ec2.amazonaws.com"

AWS BZ HAFE MH|A Q| HoF RE] A}

O] MMoiMHE AWS H2 HFE! MH|A (AWS PCS) oF B24El EoF I AlE|E MEELICH o] 2ot
2 Abed|of| CHal REAIS| LotEEdm EoF AWS, ID L 772 &0 2 ALEHE IR SHAAIL.

HM AMIs KA E2E0|= AWS PCS MEZ2 AL85HX| OHMI2. AMIsME2 K| EIX| &t H

FHAAI2.
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« AWS PCSQIAEIAO| 2 XA AZER0{E HI7|IM2Z UOI0|ESH0 FAMHE 25l
|3t= AWS Systems Manager Gl AF& & L|C}.
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/
https://docs.aws.amazon.com/AmazonCloudWatch/latest/logs/
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/
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« Of|X| AWS PCS

>
»
rd
hu
L
o]
kL
In

INTS e

—

AWSPCSZ2Z{AEE #E|ste Ol AFSEl= IAM 2ot FH= s{85HoF Lt
pcs:AllowVendedLogDeliveryForResource CHS2 0|8 &M3l5tE ME AWS IAM HAQIL|
Ct.

{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "PcsAllowVendedLogsDelivery",
"Effect": "Allow",
"Action": ["pcs:AllowVendedlLogDeliveryForResource"],
"Resource": [
"arn:aws:pcs:::cluster/*"
]
}
]
}
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https://console.aws.amazon.com/pcs

AWS PCS AR 7H0|E

& Od, stLte| & HE (PCSE{AH) & stLto| HHE (H
|C

AWSPCSZHHAENM AZEH ZOE s4I6t2{H ™S CHA 0| skt o4 E B LTt CloudWatch
APIALE A M 9| PutDeliveryDestination A0 A O] FA|ol CH3H REMIS| otE &+~ U&LICEH

E AI8735104 HISXIE MA5tedH AWS CLI

ol

. 8 BHS A8s0d SHXIE AN BuS 4

7] ™ol ChE2 22 s 7[E gL

= =

* Replace region-code SHX|E MHE AWS 2| QUXIE AFSELICE O] X|¥2 Yitdo=z
AWS PCS E2{AE7l HHEE[= X[ SYEHLCt.

P

* Replace pcs-logs-destination #5t= O AI&SHAML. HE L 2& S S X|oi CHH
TnsalfofF ghLct,

* Replace resource-arn ARNLogs®| 7|& 21 15, S3 HHZ! £ Firehosel| T1& AERIS A
8fLICH CloudWatch 1248t odlE Ct= 1t Z &Lt

e CloudWatch 21 1 &

arn:aws:logs:region-code:account-id:log-group:/log-group-name:*
. S3 HZ!
arn:aws:s3:::bucket-name
- Firehose EZ|HZ| AEE
arn:aws:firehose:region-code:account-id:deliverystream/stream-name
aws logs put-delivery-destination --region region-code \

--name pcs-logs-destination \
--delivery-destination-configuration destinationResourceArn=resource-arn
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AWS PCS ALEXl 710|=
AWS PCSE{AEHE ™& AAE E/ESIELICH
0l AWS PCS A7|&H E0E +&dlc{H FHAHE TS A4 R FESAAIL. REMIE LI 2
Amazon CloudWatch 21 API #Z & & X5t & A2 PutDeliverySource.
E M83t0{ 2HAHE ™SE 242 F45t2{H AWS CLI
- OIS BHE MESto EB{AHUMM 2O TE S Y& eLct B-¥ e M™sto| ™ol chsat 22
HHZ7|E EfLich
* Replace region-code Ec{AE 7| HIZE AWS Z| ¢ x|t A
* Replace cluster-logs-source-name O| £2A9| O|§ 2 Z&ELICH LH 2E HIE L A0 A
T eatioF BLICH AWS HH. AWS PCSEHAE|Q| O|F E= IDE S&s5te WAE niish EAA
2.
* Replace cluster-arn At& &1 22{AEQ &7H ARN ALE A AI2. AWS PCS
aws logs put-delivery-source \
--region region-code \
--name cluster-logs-source-name \
--resource-arn cluster-arn \
--log-type PCS_SCHEDULER_LOGS
EHAE TS AAE ™S ol A
ZHAEHAM SMX|ZE AAEH EO CIOIE{7t 325 st2dH A7|E2 23 HI0|HE Zst
£ &2 #4560 FLIch XFMIE L8 2 Amazon CloudWatch 21 API =& XS MAIL
CreateDelivery.
£ A83stod HiEs S Ydstt{H AWS CLI
- I3 BHES ME5to] HiE S ddefLict BHEE A-dst7| ©of ch3at 22 v 7|E gLt
 Replace region-code 24 & FHX|7t AWS 2| U= fIXIE AHEFLICH
* Replace cluster-logs-source-name 2|0l Ml g & olSz &7
* Replace destination-arn 218 &5t T AL 5t= HIS K|ol A ARN 7HK{ Zd3} &7/ At 5t

M.

aws logs create-delivery \
--region region-code \

£ M83tod £ ER 2O E HdEELICH AWS CLI
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https://docs.aws.amazon.com/AmazonCloudWatchLogs/latest/APIReference/API_PutDeliverySource.html
https://docs.aws.amazon.com/AmazonCloudWatchLogs/latest/APIReference/API_CreateDelivery.html

AWS PCS

--delivery-source-name cluster-logs-source \
--delivery-destination-arn destination-arn

AFE 20 AEZ ZZ 4l 0

AWSPCSAZIEXH 29| B2} 0|5

rlo

e CloudWatch 21

« ACloudWatch 21 AEZ|I2 0| BH # =2 [IE

AWSLogs/PCS/${cluster_id}/${log_name}_${scheduler_major_version}.log

Example

AWSLogs/PCS/abcdef0123/slurmctld_24.05.1o0g
« S3HZ!
. S3HZ = HAE =20 e wo A

AWSLogs/${account-id}/PCS/${region}/${cluster_id}/${1log_namel}/
${scheduler_major_version}/yyyy/MM/dd/HH/

Example

AWSLogs/111111111111/PCS/us-east-2/abcdef0123/slurmctld/24.05/2024/09/01/00

- S3 ZiA| O0|§2 Ct5 #3&IE WELICH

PCS_%${log_namel}_${scheduler_major_version}_#{expr date

'event_timestamp', format:
"yyyy-MM-dd-HH"}_${cluster_id}_${hash}.log

Example

PCS_slurmctld_24.05_2024-09-01-00_abcdef0123_0123abcdef.log
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oA AWS PCS A7|&2{ 2 dl2E

AWSPCSAZIED 2ZEd= 7+ 850 U&LICE 047[0l= Slurm ZHEEH ZZMHAHM LHELHIE 2
O HAIX] 2ol EAE AYERH AFE8 €8, HOIX R IHx| HE™D 242 27 ZeELICH ot
S o€ FostM2

{
"resource_id": "s3431v9rx2",
"resource_type": "PCS_CLUSTER",
"event_timestamp": 1721230979,
"log_level": "info",
"log_name": "slurmctld",
"scheduler_type": "slurm",
"scheduler_major_version": "23.11",
"scheduler_patch_version": "8",
"node_type": "controller_primary",
"message": "[2024-07-17T15:42:58.614+00:00] Running as primary controller\n"
}

Amazon2 &ttt AWS H&E AFE MH|A 2LIE{E CloudWatch

CloudWatch Amazon2 E{AE M Y& Z+Ho 2 X|EE £ T5t0d
(AWS PCS) 2{AH el 2 M52 2LIEHZFLICE o|z48t
A5t Azt Aoto] 2 SAE Hsol cis &8s 2
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Zr|o 2 1t74 O|O|E{of] Al

CloudWatch 8t 0flM A|ZFSH EC2 QIABIAE DLIE{RSH0d F2 ZH QF AIE S AWSPCS &

& 4 UELICH A™ BQI QIAEAOS| 28 AAE £ QX|B CloudWatch X|E 2t 22 HIO|EHE= OE'
HtXo 2 QIAEIATI S 2|0 AK|ELICH 5HXIEHEC2 AR HIZEIE AF85l04 QAEIATI SR E
S0l X|EQ} 208 RKIGHEE QAR A|M CloudWatch O0|MEE #4510 7|7t ZLIE{Z

| 2M0| 7t s5tEE & £ l&LCt

¥a

ZLIE{ZE AWS PCS A& 36t= CloudWatch & #{0i| CHaH RkM|S| 2otEE{™ o] Mol =X E A
HAHL.

|

« AWS PCSX|E 2 L|E{3: AI& CloudWatch

« Amazon2 AlE35l0{ AWS PCS QIAEIA &1 |E{2] CloudWatch
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Al2. Amazon CloudWatch AFE MTEA0{|AM &2
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AWS PCS2| AWS/PCSL|

ClusterId
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ActualCapacity

CapacityUtilization

DesiredCapacity

IdleCapacity

UtilizedCapacity
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AWSPCSPCSZA®E! = JE0f HolE
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CloudWatch
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17|&2 174LIct,

CloudWatch

Z| 2 0f 2} Amazon EC2
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Lk, QIABIAC] 22915t  CHEHE HHE T7E AS5H0 MY 521 QAHAC 28 HAHY 4
UELICE 3|2 7|50 2 CloudWatch HEZ! ClOJEIS QIAHAT SRE  MEHE 77 Sotg
HEEIH, QAHA 2O YUMo R QIABIAE Xt EBS B8 B7H AMELICH AR HE
312 A5t AlSHEl QIAEIA 0| HE2I0ILt 22 HIOIEIE HESHE{E A HEXS ALSstod 2
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/WhatIsCloudWatch.html
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oM AIRHEI QIABAE PL|E{SIE{H EMHAE = ARE L2 D50 HAAE A QI QIAHE
A8 FOHUA|R PCS O THE EC2 2£0M aiE QUAEHAS SE) & BEo ZLIEZ MES o
HEMR. siiE QIABA CHEF 2391 HMATF THE AR QAR A 9445104 QIAEAO| CFQF
St 23 nlUs AAE = USLICH ofH QIABIA T} 2|2 = K| AlESHE o] CHEE RFMEH LHE 2
2 PCS HEXSIAMAIRUM AFE E O8 QIAEA BT AWS PCS
Mg X|E M3t
7182Xo 2 QARA X|EE 52 2402 £ RELICH 18 ¢HZEeE XEE £8sie{H ARFE =
2 AR EIZE10) M ME CloudWatch ELIE{2IS &A1515H A AL, REMIEH LI 2 MIE CloudWatch
DLIEZ 77| EHHE B XS A AL,
AT OIABIA K|E U 27 TN
Amazon CloudWatch O{|O|MEE MX|5tT 450 QIAEHAQ| X|Et ZEOE SXIE = U&LICH
Ol Ml 7}X| = BH=Z FHEL|CE
1. CloudWatch o{|O| TE2 AMEELICH
2. PCSQIAEIAOM HME £+ Qs &[0 2 HEE MHEELICH
3. CloudWatch O{0|ME AZEQI0{E Mx|5t1, +82 7121, #4842 A& 35H0{ CloudWatch o]
IMEE A|ZSHE EC2 A|ZF HIZEEIZ BT MAIR
XHﬂE LH 2 Amazon CloudWatch AF2 A A Q| CloudWatch O|0|MEE S8t X%, 27 L FX
ElE HZEXsAMA2Amazon EC2 AR HIZSIE ClSa Z4H0| AFE35H7| AWS PCS.
CloudWatch Of|O|™ME 74 MM
A0 HHEZ S 7| Mof| £&E X|E, 21 L FXME X|H5= JSON 7+
OFHALE AFESHHLE HIAE THEIT|IE AIE350{ 522 MY
T80 F MMELICH
ts AMAEHL

AE
gm%e

CloudWatch 0 O|MEE 2l
Mol

U ddshok gLict
&LCt o]l dIZ2oM=
AWSCLIME x|t AFE ol Ct= L& 0| Z & &l config.jsonO|2t= CloudWatch T4
T AU&Lct
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=
https://aws-hpc-recipes.s3.amazonaws.com/main/recipes/pcs/cloudwatch/assets/config. json
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/Install-CloudWatch-Agent.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/Install-CloudWatch-Agent.html

MZ mo| 23 ZZE Amazon Linux 22 &lL|Ct. 2l AOMCHE 7|2 2L MM E AIEE E
Q AR E MASIH HAEGAMAIL.
CHE 22 Z4%{5te{™ of2Holl &

o
Of {brackets} 2 %}%EI TS
Guide2| CloudWatch 010 =]

=
olz{#t ME KEE logs MtstHL st

r

{
"agent": {
"metrics_collection_interval": 60
},
"logs": {
"logs_collected": {
"files": {
"collect_list": [
{
"file_path": "/var/log/cloud-init.log",
"log_group_class": "STANDARD",
"log_group_name": "/PCSLogs/instances",
"log_stream_name": "{instance_id}.cloud-init.log",
"retention_in_days": 30
.
{
"file_path": "/var/log/cloud-init-output.log",
"log_group_class": "STANDARD",
"log_stream_name": "{instance_id}.cloud-init-output.log",
"log_group_name": "/PCSLogs/instances",
"retention_in_days": 30
},
{
"file_path": "/var/log/amazon/pcs/bootstrap.log",
"log_group_class": "STANDARD",
"log_stream_name": "{instance_id}.bootstrap.log",
"log_group_name": "/PCSLogs/instances",
"retention_in_days": 30
.
{
"file_path": "/var/log/slurmd.log",
"log_group_class": "STANDARD",
O|AE{A
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"log_stream_name": "{instance_id}.slurmd.log",
"log_group_name": "/PCSLogs/instances",
"retention_in_days": 30

I

{
"file_path": "/var/log/messages",
"log_group_class": "STANDARD",
"log_stream_name": "{instance_id}.messages",
"log_group_name": "/PCSLogs/instances",
"retention_in_days": 30

},

{
"file_path": "/var/log/secure",
"log_group_class": "STANDARD",
"log_stream_name": "{instance_id}.secure",
"log_group_name": "/PCSLogs/instances",
"retention_in_days": 30

}

]
}
}
I

"metrics": {
"aggregation_dimensions": [
[

"InstanceId"

1,

"append_dimensions": {
"AutoScalingGroupName": "${aws:AutoScalingGroupNamel}",
"ImageId": "${aws:ImageId}",
"InstanceId": "${aws:InstanceId}",
"InstanceType": "${aws:InstanceTypel}"

I

"metrics_collected": {

"cpu": {

"measurement": [
"cpu_usage_idle",
"cpu_usage_iowait",
"cpu_usage_user",
"cpu_usage_system"

1,

"metrics_collection_interval": 60,

"resources": [

ro
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"y

1,
"totalcpu": false
1,
"disk": {
"measurement": [
"used_percent",
"inodes_free"

]I

metrics_collection_interval"
"resources": [

i n

. 60,

.
"diskio": {
"measurement": [
"io_time"
1,
metrics_collection_interval"

"resources": [

"y

. 60,

iy
Ilmemll . {
"measurement": [

"mem_used_percent"

]I

metrics_collection_interval": 60
I

"swap": {
"measurement": [

"swap_used_percent"

1,
metrics_collection_interval": 60
}
}
}
}
O| U2 CloudWatch 0| HE T} QIARA REAEZ|E, QIF I E
RRET
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« /var/log/cloud-init.log—

.I

ro
[>
m

r
[>

DLIEE

171



AWS PCS

A8 7tolE
« /var/log/cloud-init-output.log— QIAEA M Sof ML= HHO| &2
-« /var/log/amazon/pcs/bootstrap.log— QIAEA PCS 714 Hof A= E 2ol &

24
24

« /var/log/slurmd.log— Slurm KT 2E OHL|X{Q| OIE slurmde| &3

=

/var/log/messages— 7{'d, A|AE MH|A 2 o E 2|7 0| AAE! HIAIX]

/var/log/secure— sudo & 7|E} HOt O|HIEQ ZH2 SSH Q1F Al et #tEdEl 23

O|2H= /PCSLogs/instances 21

20 CloudWatch 21 1}20| M&ELICH 23 AEZI2 QI
AEA DO 21 0ol 7|2 0|2 3t

1
Fete HelLich 21 80| BE 7|7 302 Lic
S8t THUE CloudWatch Ol0IFE 7} B 7HX| YEHE{Ql K| EE £ 75104 QAEIA DR A SHES

RIAIEFLICH

TEE MYELCHL

CloudWatch Mf|O|ME 74 U2 PCS HFE & QAHAT} HMHAE = U= 2Ax|0f X{Z5Hof
LICH O] &g sste Lt F 7tX| 0| U&LICH HAFE == OF QATAT QIAH
A ZZEE S HMAE = ‘EJE Amazon S3 HZ!O| YEEE = AU&LICH EE= Amazon Systems
Manager It2t0O/E{ AE 040 SSM ItZIO/EHE MEE =T A&LICH

S3 Il YEE

K=

S30f| It US XE 24T CFH2 AWS CLI HHEE AIES5HAA|I. H-EE ASSHT| Hof ChS 1t 2ol ChA
SHAIAIL.

- Replace DOC-EXAMPLE-BUCKET ILR#t S3 HZ! 0|50 2

| (71F HZ0| U B e

>
0ok
4
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El
ne
mo
HL
i}
g'l_-
T
|
mjo
z
X
g'l_-
A
o

aws s3 mb s3://DOC-EXAMPLE-BUCKET
CISo 2 mYUS B30l Y2 =8 ct.
aws s3 cp ./config.json s3://DOC-EXAMPLE-BUCKET/

SSMOH7HHET2 KHE

TigeS

2
=
AAIL.

SSM Oi7i#H+2 XM otciH S BHEE AFSELICH BF S Adst7| ©™of ChExt 20| Hh
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* Replace region-code 2% &1 AWS X241t &7H AWSPCS.
o (ME AFEN A AmazonCloudWatch-PCS TEtO|E{0 ALR Rl 0|22 9=:E—15W|-9 H1Z 0|§Y
MFAE HPESslE 2 & I8 QIAEA T2 IZ/o| SSM ut2tO|E{of CHEt ¢47| HEtE T+
Z F7}8H{ok ghLlch AmazonCloudWatch-

aws ssm put-parameter \
--region region-code \
--name "AmazonCloudWatch-PCS" \
--type String \
--value file://config.json

2g FdstMe.

113

EC2A|Z &

AlsE BE 10| TRITQI M HEE 74 1rYo] S30i ME El0f QEX| EE S30i MEEl0f e
ofl ket = aHEILICkSSM.

0| A3 Z|E & CloudWatch O{O0|MEE Mx|6l1, S3 HIMM 71 oL S 7K CHS, CloudWatch
OO|MEE AIZTELIC O| AT RIEQ|CIS 22 AEA ME HEZ HHRAMAIL.

« DOC-EXAMPLE-BUCKET — HlZHoiM 12 &= /= S3 H{Z!2| 0|5
=
=

« /config.json— 70| XMEE SIHI FEE 7|ECE & E=2

MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="

- -==MYBOUNDARY==
Content-Type: text/cloud-config; charset="us-ascii"

packages:
- amazon-cloudwatch-agent

runcmd:

- aws s3 cp s3://DOC-EXAMPLE-BUCKET/config.json /etc/s3-cw-config.json

- /opt/aws/amazon-cloudwatch-agent/bin/amazon-cloudwatch-agent-ctl -a fetch-config -m
ec2 -s -c file://etc/s3-cw-config.json

--==MYBOUNDARY==--
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O|E{ AT ZEN U= HZA IAM HA of| A LICH

{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:ListBucket"
1,
"Resource": [
"arn:aws:s3:::D0C-EXAMPLE-BUCKET",
"arn:aws:s3:::D0C-EXAMPLE-BUCKET/*"
]
}
]
}
CESt QIAEIAE S3 2 CloudWatch YIEXZQIER E5t= OfRHIRE ECfE 2 {838l o gLt 224
AE Of7|Elxof 2t EoF OF == VPC YIEXZQIEE AI&35104 0| &2 s=dE = A&Lct

of HEE FdE AMEstHAIL. SsM

0| A3 ZE &= CloudWatch O|O|MEE M x|+, SSM OH7HEd0l M 74 u+°'° 7HM2 Chs, +d
o2 AF2304 CloudWatch O|O|MEE AIREILICH Ol AT REO|CHS ZtE AR MR HEZ
HEE A A2

o (ME4 AFEN) HFE | AmazonCloudWatch-PCS Tt2tOIE{0f| AFE X} O|E S QURISIMIS.

MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="

- -==MYBOUNDARY==
Content-Type: text/cloud-config; charset="us-ascii"

packages:
- amazon-cloudwatch-agent

runcmd:
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- /opt/aws/amazon-cloudwatch-agent/bin/amazon-cloudwatch-agent-ctl -a fetch-config -m
ec2 -s -c ssm:AmazonCloudWatch-PCS

--==MYBOUNDARY==--

L E OE9 IAM QIAEA Mol = ST X2 0| CloudWatchAgentServerPolicy?dZ |01 lo{oF &L

o2t0|E{ O|&0| 2 AmazonCloudWatch- A|&SHX| ot AR L E I8 CIAEA T2 EO| SSM I}
ctO|E{of CHet e17| HEtE A2 F L&l of &Lict C X CHSH O
IAM =4l |Ct. DOC-EXAMPLE-PREFIX.

mo O
ro
kAl
n
>
2
ol

{
"Version" : "2012-10-17",
"Statement" : [
{
"Sid" : "CustomCwSsmMParamReadOnly",
"Effect" : "Allow",
"Action" : [
"ssm:GetParameter"
1,
"Resource" : "arn:aws:ssm:*:*:parameter/DOC-EXAMPLE-PREFIX*"
}
]
}
Est QIAEIAE SSM 2 CloudWatch RIEXZQIE R &5l= OfRHI2E ECHEE s{&dlof gLCH 2
EAAE] of 7|Elx{of 2l 2o 2 E 0Lt VPC A ERZQIEE AIE35l04 O] Xtdg +&lle &~ Ql&LCH.

E AI2350{ AWS 233 ZAEE] HH|A API & 22 AWS
CloudTrail

AWS PCSO{| M AF2XF AWS CloudTrail, & EE= MH|ATE &5 2tdo| 7|52 ME35= AWS M
HI/\QP %gr.%.' LICF AWS PCS. CloudTrail AWS PCSas0i| CHEt 2 E APl S £ & O|HEZ ZHA{ELIC}.
Ic

HHE SE0lE AWS PCS 2£0{A2| ZET AWS PCS API Etdol| CHEt Z= 2 E0| ZEELICH
E22 % st of CHE O|HIEE Z 75104 Amazon S3 HA 2 Z CloudTrail OHE & X[&XH2
2 M&E = AWS PCs /U&LICH EB|dE T35t x| 8Lot T CloudTrail & 2| O|HIE 7|S0A 7HE
z|2 O|HEE & Z & U&LICH 0l =& CloudTrail HEE ALE3sto] 2HE &2 AR AWS

PCS, e IP T4, QT AR, QE A7 A FI7HMF HEE &g = A&
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KEAIEH CloudTrail LI 2 AWS CloudTrail AFE MEME EHESAMAI

AWS PCSAIA|EF LE & CloudTrail

CloudTrail H/H = AWS A& mf A95=ElL|CH o A AWS PCS E=0| 2 AistH sfT 2= 0|
CloudTrail O|HIE 7|Z 9| CtE AWS MH|A O|HIE QL &7A O|HIE ol 7|FELICt L HO|X[o| M |
Z OHIEE E1 HAMStD CIREEE &= UELICH AWS HE. AtME LIE2 O|HIE 7|52 =

=
CloudTrail O|HE E7|E #XSAAIL.

mlo
a

—_

©

of Cigt O|HIEE ZE&5l0q4 LH O|HIES| T B¢l 7|5 & Ei{H AWS PCS EB|eS M5t AlA|
E

HESHMAIR.

2 AWS A, ENYE AF2SHH CloudTrail Amazon S3 HHZIS 2 21 1t MEE £ &Lt

2L FHE MMSIH 72802 T E AWS 2|X0| £Ho| MEELICH ERYS2 AWS THE|M

of Qe ZE X|o| O|HEE 7|85t X|HEt Amazon S3 HHZICZ 21 U MEEFLICH E§

CloudTrail 20| =& =l O|HIE H|0|EHE F7I2 M6t olof 2l =XIE F|6t = F CHE AWS
L|Ct.

MHIAE 788 = UE KME 82 ChHE X2 &

. EE MY KR

« CloudTrail K| E|l= MH|A & ST

« Ct=20] Ci e Amazon SNS 22! F24d CloudTrail

. 042 X|240{ A CloudTrail 21 Tl 441 9l 02 A O 2 2E{ CloudTrail 21 THl 4= Al

S E AWS PCS Hd2 AwsS 22 ZF 2 MH[A API & Z 0 2|31 CloudTrail 71§ &1 2AMSHEL
Ct. o & £0{ CreateComputeNodeGroupUpdateQueue, 2! DeleteCluster XS Z &E5IH
CloudTrail 21 mtloil g=0| AAEL|ct.

« A& = H2 ol ALS X0l CHEF A 2ot EoF Q152 AL85H0{ 20| HEEIR=X]| 0%,

« CHE AWS AH|AOIM - =X 015,

KEAMIE LI 2 CloudTrail userldentity @ A S XS AAIL.
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https://docs.aws.amazon.com/awscloudtrail/latest/userguide/cloudtrail-user-guide.html
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/view-cloudtrail-events.html
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/view-cloudtrail-events.html
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/cloudtrail-create-and-update-a-trail.html
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/cloudtrail-aws-service-specific-topics.html
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/configure-sns-notifications-for-cloudtrail.html
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/receive-cloudtrail-log-files-from-multiple-regions.html
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/cloudtrail-receive-logs-from-multiple-accounts.html
https://docs.aws.amazon.com/pcs/latest/APIReference/
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/cloudtrail-event-reference-user-identity.html
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"eventVersion": "1.09",
"userIdentity": {
"type": "AssumedRole",
"principalId": "AIDACKCEVSQ6C2EXAMPLE:admin",
"arn": "arn:aws:sts::012345678910:assumed-role/Admin/admin",
"accountId": "@12345678910",
"accessKeyId": "ASIAY36PTPIEXAMPLE",
"sessionContext": {
"sessionIssuer": {
"type": "Role",
"principalId": "AROAY36PTPIEEXAMPLE",
"arn": "arn:aws:iam::012345678910:role/Admin",
"accountId": "012345678910",
"userName": "Admin"
1,
"attributes": {
"creationDate": "2024-07-16T17:05:517",
"mfaAuthenticated": "false"

}
}
},
"eventTime": "2024-07-16T17:13:09Z",
"eventSource": "pcs.amazonaws.com'",
"eventName": "CreateQueue",
"awsRegion": "us-east-1",

"sourceIPAddress": "127.0.0.1",
"userAgent": "Mozilla/5.0 (Macintosh; Intel Mac 0S X 10_15_7) AppleWebKit/537.36
(KHTML, like Gecko) Chrome/126.0.0.0 Safari/537.36",
"requestParameters": {
"clientToken": "cl3b7baf-2894-42e8-acec-example",
"clusterIdentifier": "abcdef0123",
"computeNodeGroupConfigurations": [

{

9| CloudTrail 21 e &= 0|af AWS PCS 177
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"computeNodeGroupId": "abcdef123"

}
1,
"queueName": "all"
1,
"responseElements": {
"queue": {

"arn": "arn:aws:pcs:us-east-1:609783872011:cluster/abcdef@123/queue/
abcdef0123",
"clusterId": "abcdef0123",
"computeNodeGroupConfigurations": [
{
"computeNodeGroupId": "abcdef@123"

1,

"createdAt": "2024-07-16T17:13:09.2760693937",
"id": "abcdef0123",

"modifiedAt": "2024-07-16T17:13:09.2760693937",
"name": "all",

"status": "CREATING"

1,
"requestID": "a9df46d7-3f6d-43a0-9e3f-example",
"eventID": "7abl8f88-0040-47f5-8388-example",
"readOnly": false,
"eventType": "AwsApiCall",
"managementEvent": true,
"recipientAccountId": "012345678910",
"eventCategory": "Management",
"tlsDetails": {
"tlsVersion": "TLSv1.3",
"cipherSuite": "TLS_AES_128_GCM_SHA256",
"clientProvidedHostHeader": "pcs.us-east-1.amazonaws.com"
1,

"sessionCredentialFromConsole": "true"
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» Service endpoints

» Service quotas

. L B

- CtE MH|& 0| 2 EEE AWS

Service endpoints

x| Y= AEXZQIE I=2EZ

05 S8 (HXILIoOF S us-east-1 pcs.us-east-1.amaz HTTPS

) onaws.com

0= S8(2350[|2) us-east-2 pcs.us-east-2.amaz HTTPS
onaws.com

0= MELE2) us-west-2 pcs.us-west-2.amaz HTTPS
onaws.com

ObAlO} EHHQH(AI7FE  ap-southeast-1 pcs.ap-southeast-1 HTTPS

) .amazonaws.com

OfAlo} EHH(AIEL]) ap-southeast-2 pcs.ap-southeast-2 HTTPS

.amazonaws.com

Service endpoints 179


https://docs.aws.amazon.com/general/latest/gr/aws_service_limits.html

AWS PCS AR 7H0|E
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https://docs.aws.amazon.com/servicequotas/latest/userguide/request-quota-increase.html
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/A Important
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« AWS PCS&3 AMI 23.118 ME x86_64 (OIOIE ElSA 2)
« AWS PCS£E AMI 23.118 ME Arm64 (OtOIE 25 A 2)
AWS PCS& 3 AMI 23.11& MZ x86_64 (OI0OFE 2S5 A 2)
ol EMolMHE AWS PCS MEZ x86_64 AMI (Amazon Linux 2) 2| Z|Al 847 AMEY 7} AbE, BT &
AN L =% AFEHo]| CHal A& Ct.
o MM IR 20243 72 15
o S AY:2024H 82 22
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