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sudo su - ec2-user
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[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 @ 3.9G 0% /dev/shm

tmpfs 3.96 556K 3.9G 1% /run

tmpfs 3.9G @ 3.9G 0% /sys/fs/cgroup
/dev/nvme@nlpl 24G 186G 6.6G 73% /

127.0.0.1:/ 8.0E ®© 8.0E 0% /home
10.3.132.79@tcp:/z1lshxbev 1.2T 7.5M 1.2T 1% /shared

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

/home T+ A|AEE2 127.0.0.12 EAStH ST 0| 0 FLICH Ai&M SR E0AM e EFS Thd

AABRIQILICE 047]0f 2t El R E T2 EHAES ZE =E0|M /home A AFSE = Ql&LICEH

/shared I} Al

for Lustre It A|

88 + U&LICH

"2 ZZlo|8l IPE EAsi 8F 2 1.2TBYULICH AHEM dEE M 48 FSx
2 I

A 2
ARIQILICH of7]of 2 HE 2 E U2 Fe{AES ZE L =0lA /sharedo M At

Slurmz} &35 =&

S AE 3t EFA 21



0o
1z
0%
x

AWS PCS A

£ AL8stod o7 [P HAEE L EE LIEE = U&LIChsinfo. 22{AES| 32 CHS I RAMSHOF
5t
=

[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 ~]$

470LICt = E compute-1 &
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[ec2-user@ip-10-3-6-103 ~1$ squeue
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
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cd /shared

ChS HEE Ar850 oA 2 A3 BIEE ddgfLct
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

Slurm A E {0 & A3 ZEE MEEL|ct.

sbatch -p demo job.sh

Aol MEEIH =Y ID7F =ALZ BHEHEILICE sl IDE AFE5H0{ 2 SEHE =QlIFLIcH O
BHO| job-idEM BHErEl M3 = HHE LICksbatch.

S
squeue --job job-id
Example
squeue --job 1

squeue BH2 CIST FAIE £33 grerEfLIC

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

R(AA B) efoll e m7tx| & SEfE A% ElgdLict 7t ofF U T BrgfsqueuestX| §f2
T Ztdo| 2r=ELICH
/shared CIHE{E|9| LIS HAMELICH

1s -alth /shared
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-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

single.l.out ¥ 2= TYUO| 2HAES HARE L& & otLI0|A HEsingle.1.errER&L
Ch. 2rede B CIAE2|(/shared)oA] AdEQicaz 2001 L Eo|ME AFRE £+ Q&LCH.
(2t A0l E2{AE{0fl CH3H FSx for Lustre TH A|ARIS T HFH&LICH

* single.l.out TO| LHES AAIELICH.
cat /shared/single.l.out
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This is job test [1] running on compute-1, submitted from ip-10-3-13-181
Job complete

AWS PCSO|AM SlurmE AFE 35104 CHE = E MPI 3¢ A

0| X|&2 Slurm2 ALZ35t0{ AWS PCSOI|l A MPI(HIAIX| FE QIE{H|O|A) T2 AlsH s}
O{FLICt.

HFH4
=]

=
=H= L

rr
fjo

B0 L Eo|METETENMCHS WS ASEHLICE

« 7|8 AEXTHELCH & CIEE 2z HE L

sudo su - ec2-user
cd ~/

- CEZE2IOeHY MR 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

Slurm2 AF236t0{ Ot = MPI &FQ] Al 24
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// 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);

// 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();

Slurm2 AF83t0{ CHE == MPI &hed A&l
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3
EOF

« OpenMPI 22 EE&LCt

module load openmpi

mpicc -o hello hello.c

e Slurm 2 ME A3 EE

cat > hello.sh << EOF

#!/bin/bash

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

#SBATCH --no

#SBATCH --ntasks-per-node=1

srun $HOME/h
EOF

des=4

ello

. B9 CIYEEIZ HWHE

cd /shared

2
2

AJQBRIEE XNE

gfLch.

sbatch -p demo ~/hello.sh
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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
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 Metadata

 Parameters

[

AWSTemplateFormatVersion: '2010-09-09'
Transform: AWS::Serverless-2016-10-31
Description: AWS Parallel Computing Service "getting started" cluster
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AwSTemplateFormatVersion= BEEZ/0| &5t HER A HTS
TES HZSAML.

AWS CloudFormation AF2 A48 A{ 9| CloudFormation Bl Z 2! &A1 B

Transforme CloudFormationO| EIE2!E AME|ste= Ol ArE st 22 & XIFELCt &t
Mgt LHE2 AWS CloudFormation AtE AE A 2| CloudFormation & Z

StMIR. AWS: :Serverless-2016-10-31 B2t CloudFormation 2 &3ll= AWS Serverless
Application Model (AWS SAM) 2SS Z X MHEI HESIZ ®2| &= U&LICH AHMIE LIS AWS

CloudFormation AF2 M AC| AWS: :Serverless B2 & X 5HAMI2.

Metadata

### Stack metadata
Metadata:
AWS: :CloudFormation: :Interface:
ParameterGroups:
- Label:
default: PCS Cluster configuration
Parameters:
- SlurmVersion
- ManagedAccounting
- AccountingPolicyEnforcement
- Label:
default: PCS ComputeNodeGroups configuration
Parameters:
- NodeArchitecture
- KeyName
- ClientIpCidr
- Label:
default: HPC Recipes configuration
Parameters:
- HpcRecipesS3Bucket
- HpcRecipesBranch

CloudFormation Bl Z3!9| metadata MMM = HIEZ! Aol CHEF HEE M3 FLICH =
Z3/2 AWS PCSE M 835te 2t et 1ds AR Y (HPC) EHAEHE HEgLch ME HER 9
HIEICIO|E] MM 27} SHE ABIE CloudFormation A|ZH(ZZ2H|X{E)stE & AMofsteE ni2

E{E MOo1&rL|Ct. ol 7|El®x{ MEH(NodeArchitecture), Slurm HT() & HM|A X|o{KeyName

SlurmVersion)& Mo{st= mEtOE{7 QU&LICIC1ientIpCidr.

/\_|_
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O| Parameters MMM = RIZ 30| AF2 A} K| utztO|E{E MolgtL|ct. = olz48t utatalE] & o]
£ CloudFormation At2361040| RIZSl0{M AEBHS A|ZHE [} 45 X5t FAIS FMstD HASEE

LICt.

Parameters:

NodeArchitecture:
Type: String
Default: x86
AllowedValues:

- x86
- Graviton

Description: Processor architecture for the login and compute node instances

SlurmVersion:
Type: String
Default: 25.05
Description: Version of Slurm to use
AllowedValues:
- 24.11
- 25.05

ManagedAccounting:
Type: String
Default: 'disabled'
AllowedValues:
- 'enabled'
- 'disabled'
Description: Monitor cluster usage, manage access control,
limits with Slurm accounting. Requires Slurm 24.11 or newer.

and enforce resource

AccountingPolicyEnforcement:

Description: Specify which Slurm accounting policies to enforce
Type: String
Default: none
AllowedValues:
- none

- 'associations,limits,safe’

KeyName:
Description: SSH keypair to log in to the head node

Parameters
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Type: AWS::EC2::KeyPair::KeyName
AllowedPattern: ".+" # Required

ClientIpCidr:
Description: IP(s) allowed to access the login node over SSH. We recommend that
you restrict it with your own IP/subnet (x.x.x.x/32 for your own ip or x.x.x.x/24 for
range. Replace x.x.x.x with your own PUBLIC IP. You can get your public IP using tools
such as https://ifconfig.co/)
Default: 127.0.0.1/32
Type: String
AllowedPattern: (\d{1,3})\.(\d{1,3})\.(\d{1,33)\.(\d{1,3})/(\d{1,2})
ConstraintDescription: Value must be a valid IP or network range of the form
X X X X/X.

HpcRecipesS3Bucket:
Type: String
Default: aws-hpc-recipes
Description: HPC Recipes for AWS S3 bucket
AllowedValues:
- aws-hpc-recipes
- aws-hpc-recipes-dev
HpcRecipesBranch:
Type: String
Default: main
Description: HPC Recipes for AWS release branch
AllowedPattern: 'A(?!.*/\.git$)(?!.*/\.)(?!'."\\.\.)[a-zA-Z0-9-_\.]1+$"'

Of-&
O| Mappings MMOIME EH 2 E= FSEE 7RISR 2t XIHste= 71-gf Ho1E ™olgct,
Mappings:

Architecture:

AmiArchParameter:
Graviton: armé64
x86: x86_64

LoginNodeInstances:
Graviton: c7g.xlarge
x86: cbi.xlarge

ComputeNodeInstances:
Graviton: c7g.xlarge
x86: cbi.xlarge
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Resources:
[...]
HES2 ME SHAE QUZEE AS2E ZZ=H|IMIELICH VPC #/8Networkingl| 2 2 Al
gLt AEEK|E 3R 2EEIX|& L FSxLStorage IS AEE|X|[EfsStorage& 0|5 AlA
oM MSefLich 2o FeHAEHEE Soll dEELICPCSCluster.
Networking:
Type: AWS::CloudFormation::Stack
Properties:

Parameters:
ProvisionSubnetsC: "False"
TemplateURL: !Sub 'https://${HpcRecipesS3Bucket}.s3.amazonaws.com/
${HpcRecipesBranch}/recipes/net/hpc_large_scale/assets/main.yaml’

EfsStorage:
Type: AWS::CloudFormation::Stack
Properties:
Parameters:
SubnetIds: !GetAtt [ Networking, Outputs.DefaultPrivateSubnet ]
SubnetCount: 1
VpcId: !GetAtt [ Networking, Outputs.VPC ]
TemplateURL: !Sub 'https://${HpcRecipesS3Bucket}.s3.amazonaws.com/
${HpcRecipesBranch}/recipes/storage/efs_simple/assets/main.yaml’

FSxLStorage:
Type: AWS::CloudFormation::Stack
Properties:
Parameters:
PerUnitStorageThroughput: 125
SubnetId: !GetAtt [ Networking, Outputs.DefaultPrivateSubnet ]
VpcId: !GetAtt [ Networking, Outputs.VPC ]
TemplateURL: !Sub 'https://${HpcRecipesS3Bucket}.s3.amazonaws.com/
${HpcRecipesBranch}/recipes/storage/fsx_lustre/assets/persistent.yaml’
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[...]

# Cluster
PCSCluster:
Type: AWS::PCS::Cluster

Properties:
Name: !Sub '${AWS::StackName}'
Size: SMALL
Scheduler:

Type: SLURM
Version: !Ref SlurmVersion
Networking:
SubnetIds:
- !GetAtt [ Networking, Outputs.DefaultPrivateSubnet ]

SecurityGroupIds:
- !GetAtt [ PCSSecurityGroup, Outputs.ClusterSecurityGroupId ]

HEE 2laAro| A2 ”HE32 PCSNodeGrouplogin B 2301 = =9t Z|CH 4710 HFE
EPCSNodeGroupComputetes F 70| L E I &S e ct o8t == J&2 Het & ¢l

A FMPCSInstanceProfileoi CH3 PCSLaunchTemplateOi M X|&ELICEH

# Compute Node groups
PCSInstanceProfile:
Type: AWS::CloudFormation::Stack
Properties:
Parameters:
# We have to regionalize this in case CX use the template in more than one

region. Otherwise,
# the create action will fail since instance-role-${AWS::StackName} already

exists!

RoleName:

TemplateURL:
${HpcRecipesBranch}/recipes/pcs/getting_started/assets/pcs-iip-minimal.yaml'

1Sub '${AWS::StackName}-${AWS: :Region}’
!Sub 'https://${HpcRecipesS3Bucket}.s3.amazonaws.com/

PCSLaunchTemplate:
Type: AWS::CloudFormation::Stack

Properties:

Parameters:
VpcDefaultSecurityGroupId: !GetAtt [ Networking, Outputs.SecurityGroup ]

ClusterSecurityGroupId: !GetAtt [ PCSSecurityGroup,
Outputs.ClusterSecurityGroupId ]
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SshSecurityGroupId: !GetAtt [ PCSSecurityGroup,
Outputs.InboundSshSecurityGroupId ]

EfsFilesystemSecurityGroupId: !GetAtt [ EfsStorage, Outputs.SecurityGroupId ]

FSxLustreFilesystemSecurityGroupId: !GetAtt [ FSxLStorage,
Outputs.FSxLustreSecurityGroupId ]

SshKeyName: !Ref KeyName

EfsFilesystemId: !GetAtt [ EfsStorage, Outputs.EFSFilesystemId ]

FSxLustreFilesystemId: !GetAtt [ FSxLStorage, Outputs.FSxLustreFilesystemId ]

FSxLustreFilesystemMountName: !GetAtt [ FSxLStorage,
Outputs.FSxLustreMountName ]

TemplateURL: !Sub 'https://${HpcRecipesS3Bucket}.s3.amazonaws.com/

${HpcRecipesBranch}/recipes/pcs/getting_started/assets/cfn-pcs-1t-efs-fsxl.yaml'

# Compute Node groups - Login Nodes
PCSNodeGrouplLogin:
Type: AWS::PCS::ComputeNodeGroup
Properties:
ClusterId: !GetAtt [PCSCluster, Id]
Name: login
ScalingConfiguration:
MinInstanceCount: 1
MaxInstanceCount: 1
IamInstanceProfileArn: !GetAtt [ PCSInstanceProfile, Outputs.InstanceProfileArn ]
CustomLaunchTemplate:
TemplateId: !GetAtt [ PCSLaunchTemplate, Outputs.LoginLaunchTemplateId ]
Version: 1
SubnetIds:
- !GetAtt [ Networking, Outputs.DefaultPublicSubnet ]
AmiId: !GetAtt [PcsSampleAmi, AmiId]
InstanceConfigs:
- InstanceType: !FindInMap [ Architecture, LoginNodeInstances, !Ref
NodeArchitecture ]

# Compute Node groups - Compute Nodes
PCSNodeGroupCompute:
Type: AWS::PCS::ComputeNodeGroup
Properties:
ClusterId: !GetAtt [PCSCluster, Id]
Name: compute-1
ScalingConfiguration:
MinInstanceCount: @
MaxInstanceCount: 4
IamInstanceProfileArn: !GetAtt [ PCSInstanceProfile, Outputs.InstanceProfileArn ]
CustomLaunchTemplate:
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TemplateId: !GetAtt [ PCSLaunchTemplate, Outputs.ComputeLaunchTemplateId ]

Version: 1
SubnetIds:
- !GetAtt [ Networking, Outputs.DefaultPrivateSubnet ]
AmiId: !GetAtt [PcsSampleAmi, AmiId]
InstanceConfigs:
- InstanceType: !FindInMap [ Architecture, ComputeNodeInstances, !Ref
NodeArchitecture ]

X of 22 & S35 AMEIE LICHPCSQueueCompute.

PCSQueueCompute:
Type: AWS::PCS::Queue
Properties:
ClusterId: !GetAtt [PCSCluster, Id]
Name: demo
ComputeNodeGroupConfigurations:
- ComputeNodeGroupId: !GetAtt [PCSNodeGroupCompute, Id]

AMI ME42 PcsAMILookupFn Lambda &f = & &t Z|[AAE S AtS2 2 s> FLICH

PcsAMILookupRole:
Type: AWS::IAM::Role
[...]

PcsAMILookupFn:
Type: AWS::Lambda::Function
Properties:
Runtime: python3.12
Handler: index.handler
Role: !GetAtt PcsAMILookupRole.Arn

Code:
[...]
Timeout: 30

MemorySize: 128

# Example of using the custom resource to look up an AMI
PcsSampleAmi:

Type: Custom::AMILookup

Properties:

40



>
0o
1z
0%

IRef

1GetAtt PcsAMILookupFn.Azrn
'amzn2'
'FindInMap [ Architecture, AmiArchParameter,

ServiceToken:
OperatingSystem:

AWS PCS
Architecture:
IRef SlurmVersion

NodeArchitecture ]

SlurmVersion:
E 53l 2c{AE| Al pcsConsoleUrl 2! 22| URLsEc2ConsoleUrl.

'If [ China,

al
=~

AL

=}
=

Z2I2 Clusterld,

Description: The Id of the PCS cluster

- https://${ConsoleDomain}/pcs/home?region=${AWS: :Region}#/clusters/${ClusterId}
'console.amazonaws-us-gov.com',

M

Id ]

14

Outputs:
ClusterId:
Value:
Id ]

PcsConsoleUrl:

!GetAtt [ PCSCluster,
Description: URL to access the cluster in the PCS console
'If [ GovCloud,

ISub '${AWS::Region}.console.aws.amazon.com']],

1Sub

!GetAtt [ PCSCluster,
'If [ China,

Value:
- { ConsoleDomain:

'console.amazonaws.cn',
ClusterId:
1Sub ${AWS: :StackName}-PcsConsoleUrl
Description: URL to access instance(s) in the login node group via Session Manager

Export:

Name:
'console.amazonaws-us-gov.com',

1Sub
1If [ GovCloud,

Value:
- https://${ConsoleDomain}/ec2/home?region=
1Sub '${AWS::Region}.console.aws.amazon.com']],

}
Ec2ConsoleUrl:
${AWS: :Region}#Instances:instanceState=running;tag:aws:pcs:compute-node-group-id=
!GetAtt [ PCSNodeGroupLogin, Id ]

${NodeGroupLoginId}
- { ConsoleDomain:
'console.amazonaws.cn',
NodeGroupLoginId:
1Sub ${AWS::StackName}-Ec2ConsoleUrl

}

Export:
Name:

1}
il
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- region2% Z0| EHAEE 44 AWS 2| tedE2| IDZ HFEL|Clus-east-1.

« my-clusterg& 2t{AE Q| O|§2 2 HhELICH O|F0ls AN CHAEA FLE)2t 50|
BHALSE o A&LICH BEXZ AlEfSHoF 5HH 40AHE =1He 4 gi&LICt O|§2 2
EHE Mdst= AWS 2T & AWS A LHo| M T 8tjof & LICt.
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AWS PCS+= $XH Slurm 25.05 2/ 24.112 K| &grL|Ct.
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| AFE = 27t ZA™HELICH AT MHE miot MHE = lE
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« 9| 2t Rele| 2o = HiEsubnetIdsLICH AFEE] AEZQIET HEE] QB0 =&
SR =5 Zetol8! MEHE MEst=E 20| E4LICH

« AWS PCSsecurityGroupIds7t Z22{AE 0l CH5H HM5t= HIER{I QE{H0|AL 44
E X|HELICH 2ot a8 2 EAEQ S8 VPCOf Qlo{oF ELICH EE{AEQ HFE
L E 7Ho| A2 5185t= 2ot OE 2 otLt Ol M=o B LICH RHAlEt I8 2ot 1

oL 4= —
T MY A T M HHE HESHAAIR.
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aws pcs create-cluster --region region \
--cluster-name my-cluster \
--scheduler type=SLURM,version=25.05 \
--size SMALL \

--networking subnetIds=subnet-ExampleIdl,securityGroupIlds=sg-ExampleIdl
« IPv6E AI83l2d™ --networking #2401 networkType=IPV6E F 7} LICt

--networking networkType=IPV6, subnetIds=subnet-
ExampleIdl,securityGrouplds=sg-ExampleIdl
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CtslurmCustomSettings. AFAIBH LI 2 AWS PCSQ| Slurm 3|74 BHHE R X HAAI2
(® Note
3|H= Slurm 24.11 O| &0l M X|I=L|C}
aws pcs create-cluster --region region \
--cluster-name my-cluster \
--scheduler type=SLURM,version=25.05 \
--size SMALL \
--networking subnetIds=subnet-ExampleIdl,securityGrouplds=sg-ExampleIdl
--slurm-configuration
scaleDownIdleTimeInSeconds=3600, accounting="{mode=STANDARD}', slurmCustomSettings="[{p
2. EAHE ZEHIXMFste o E 2 Bk 42 =+ U&LIC O BHE AL85t0 2{AH
of HElE AHElE 4 UBLich BRAEQ| A WETH B mHK| Cf7 Y £ HEY LE
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aws pcs get-cluster --region region --cluster-identifier my-cluster
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aws pcs get-cluster --cluster-identifier my-cluster
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aws pcs update-cluster --cluster-identifier my-cluster \
--slurm-configuration 'accounting={mode=STANDARD}'

* Slurm Prolog 2 & 4Cl|0|E5t24H:

aws pcs update-cluster --cluster-identifier my-cluster \
--slurm-configuration \

'SlurmCustomSettings=[{parameterName=Prolog, parameterValue="/path/to/
prolog.sh"}]'

M
>

2% AlZte HofolEshadm:

aws pcs update-cluster --cluster-identifier my-cluster \
--slurm-configuration 'scaleDownIdleTimeInSeconds=300"
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aws pcs get-cluster --cluster-identifier my-cluster
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« region-codeE& Et{AE7} U= 2 HiE AWS 2™ LCt,

« my-clusterg Z8{AE{2| O|§ == IDE HiELICH.

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

2. BEAEIE AWSE Ol T HE 2 4 USLICH OHS TS AR st BHAELQ| L&
=
=

aws pcs get-cluster --region region-code --cluster-identifier my-cluster
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AWS PCSO|AM E2{AE EHoF &f & ¢
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AWS PCSt= EHAE Eot S E MFAZL QI HE[E Eot S 2 MHEELICH AWS Secrets
Manager. pcs! 29t &t S H|&2 AWS PCS A = SHAH Bt A4S E
WX AWS Secrets Manager 5t0{ 2ot 7 &8 & X|ot1 A 2ot EGHE sHAY = U&LICh
=H

« AWS Secrets Manager & AtE35t0{ 2B{AE 2ot &S 37|

« AWS PCSE Al235t04 E{AE EHOF &5 57|

e Slurm 2AE Eot et5 J1K 27|

« AWS PCSOIAM E{AEK 2ot &t3 WX

AWS Secrets Manager € AI&75104 2B{AE 20 &3 37|

AWS Management Console

(® Note

AWS PCS 22{AH Eot &3 0=7F AWS PCS 22{AF IDpcs!slurm-
secret-cluster-idcluster-id®l &4lo| 0|E0| Ql&L|Ct.
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AWS CLI
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Zt AWS PCS S2{AE{ Hok ¢
835to EH{AES Eet &= ID
LICt.
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of2t Z20iM SHAHE dHefLIClus-east-1.

regionZ HH* AWS 2| Z
AWS PCS 22{AE{9| IDcluster-id& HHELICH

WS
A EGH ASEH

m

mjo

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

AWS PCSE At8stod 2EiAE EoF &5 37|

o= Ef27} X|'HElLICtaws::pcs:cluster-id. CE HHE
JHME2 = AaLct BE S A™st7| Mol otk 2ol cHAIE

At

AWS CLI & M&3t0§ AWS PCS 2E{AE| Hot &t 0| ARNE 2 + l&LICH CHS Byg s
0 CtZ1t Zo| CHA|ELICH.
- & regionZ HtH#* AWS 2|™ 0{Qt Z20|AM EHAEE MY LICtus-east-1.
- B 228{AH9 0|§ &= AM¥Xtmy-clusterE HHELICEH
aws pcs get-cluster --region region --cluster-identifier my-cluster
CtZ oAl £22 get-cluster BHAM 7K RWULICH secretArn & secretVersion &7
Ar835to] 2ot S E 72 &= U&Lct
{
"cluster": {
"name": "get-started",
"id": "pcs_123456abcd",
"arn": "arn:aws:pcs:us-east-1:111122223333:cluster/pcs_123456abcd",
"status": "ACTIVE",
"createdAt": "2024-12-17T21:03:52+00:00",
"modifiedAt": "2024-12-17T21:03:52+00:00",
"scheduler": {
"type": "SLURM",
"version": "25.05"
AWS PCSE A835tod 2E{AE Eot & 37| 57



AWS PCS A HEAM
3,
"size": "SMALL",
"slurmConfiguration": {
"authKey": {
"secretArn": "arn:aws:secretsmanager:us-east-1:111122223333:secret:pcs!

slurm-secret-pcs_123456abcd-al2ABC",
"secretVersion": "ef232370-d3e7-434c-9a87-ec35c1987f75"

},
"networking": {
"subnetIds": [
"subnet-0123456789abcdef0"
1,
"securityGroupIds": [
"sg-0123456789abcdef0"

]
},
"endpoints": [
{
"type": "SLURMCTLD",
"privateIpAddress": "10.3.149.220",
"port": "6817"
}
]

Slurm 22{AE EoF &5 7HX{ 27|

Secrets ManagerE AF& 3504 Slurm E8{AE 2ot &% 9| $4X base64 21T HHME 7IKE &= U
LICt Ct2 MM =E AFSELICH AWS CLI. BE 2 A™5t7| Moil CchS 1k 2 0] CHA| L Ct.

o>
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b. my-node-groupE AHFE = IE9| 0|8 EEE computeNodeGroupId £ HFEL|CH
0]

o
c. my-clusterg& E8{AEQ| O|§ EE= E HhEclusterIdL|Ch

AWS PCS ZAEE = &2 Yo|o|EstE{H 72
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aws pcs update-compute-node-group --region region-code \
--cluster-identifier my-cluster \

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

Example- Ar& Xt XS Slurm HHo 2 A

=

3H

e OF Yoo|E

aws pcs update-compute-node-group --region region-code \

--cluster-identifier my-cluster \
--compute-node-group-identifier my-node-group \
--slurm-configuration \

slurmCustomSettings=[{parameterName=Features, parameterValue="gpu,nvme"}]"'
REMIEH LHE2 AWS PCS HFE & 50 Ciet AHE X XIH Slurm A7H &
Al2.

_E]
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E Mot ZE L= OF mel0|EE YOlo|ERLICE--instance-configs. 0& £0{ M
AMI IDE MH35t24™ my-custom-ami-id7t ME{SH AMIZ CHA|--amild my-custom-
ami-idElE 9Ix|E HEELICH
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aws pcs get-compute-node-group --region region-code \
--cluster-identifier my-cluster \

--compute-node-group-identifier my-node-group
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« my-clusterg& E{AE9

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

£ ofA:

{
"clusters": [
{
"name": "get-started-cfn",
"id": "pcs_abcl234567",
"arn": "arn:aws:pcs:us-east-1:111122223333:cluster/pcs_abcl234567",
"createdAt": "2025-04-01T20:11:22+00:00",
"modifiedAt": "2025-04-01T20:11:22+00:00",
"status": "ACTIVE"
}
]
}

ol

tod 2{AE Q| AFRE E IS LIGELICH

3H

2. ListComputeNodeGroups API 22 ALS

aws pcs list-compute-node-groups --cluster-identifier cluster-name-or-id

& oA

aws pcs list-compute-node-groups --cluster-identifier get-started-cfn

£3 of|:

"computeNodeGroups": [
{
"name": "compute-1",
"id": "pcs_abcl23abcl”,
"arn": "arn:aws:pcs:us-east-1:111122223333:cluster/pcs_abcl234567/
computenodegroup/pcs_abcl23abcl",
"clusterId": "pcs_abcl234567",
"createdAt": "2025-04-01T20:19:25+00:00",
"modifiedAt": "2025-04-01T20:19:25+00:00",
"status": "ACTIVE"
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"name": "login",

"id": "pcs_abc456abc7",

"arn": "arn:aws:pcs:us-east-1:111122223333:cluster/pcs_abcl234567/
computenodegroup/pcs_abc456abc7",

"clusterId": "pcs_abcl234567",

"createdAt": "2025-04-01T20:19:31+00:00",

"modifiedAt": "2025-04-01T20:19:31+00:00",

"status": "ACTIVE"

3. GetComputeNodeGroup APl 42 AtE5t0] HFE L& OF0 CHEr F7t ME HEE 7t
=Lt

0

aws pcs get-compute-node-group --cluster-identifier cluster-name-or-id --
compute-node-group-identifier compute-node-group-name-or-id

& oA

aws pcs get-compute-node-group --cluster-identifier get-started-cfn --compute-
node-group-identifier compute-1

£3 of|:

"computeNodeGroup": {
"name": "compute-1",
"id": "pcs_abcl23abcl",
arn": "arn:aws:pcs:us-east-1:111122223333:cluster/pcs_abcl234567/
computenodegroup/pcs_abcl23abcl"”,
"clusterId": "pcs_abcl234567",
"createdAt": "2025-04-01T20:19:25+00:00",
"modifiedAt": "2025-04-01T20:19:25+00:00",
"status": "ACTIVE",
"amiId": "ami-0123456789abcdefQ",
"subnetIds": [
"subnet-abc@12345789abcl2"

1,
"purchaseOption": "ONDEMAND",

"customLaunchTemplate": {
"id": "1t-012345abcdef01234",
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"version": "1"
.
"iamInstanceProfileArn": "arn:aws:iam::111122223333:instance-profile/
AWSPCS-get-started-cfn-us-east-1",
"scalingConfiguration": {
"minInstanceCount": @,
"maxInstanceCount": 4

1,
"instanceConfigs": [
{
"instanceType": "c6i.xlarge"
}
]
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8. E7} XIHE QAEA FSFoIM Z QUABAQ| QIARA DO} IP FAE F&LICH
AWS CLI

T EOE QIABHAE Fop{H OHE WY S MASELICH BHEE A™Ast7| ™ol CtE2 ChHAE L

Ct.

- E 2214E AWS 2|™ 2| region-codeZ HFELICH O Al: us-east-1

- EHFEY = OE9|ID(0I& ot=)node-group-id2 HIEL|CH HAFE == IE2| IDE 3
opiM MM FESIMAWS PCSOIM HFE = 8 M8 ME 71K27].

« C}E MEfOIM EC2 QIAE A TUNNINGE & 2terminated2d™ pending EE=8+ Z2 CHE 2
AEA MEfZE HFELICH

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,PrivatelIP:PrivatelpAddress]

bt

Ol BF2 Ct31} HIxE & e

—

2 PublicIP ¢L|C}.

fL|CH QIAEIATE Zetolel MEY| Rl= null A9l gt

ok

[
[
{
"InstanceID": "i-0123456789abcdefa",
"State": "running",
"PublicIP": "18.189.32.188",
"PrivateIP": "10.0.0.1"
}
]
]
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d. sg-ExampleIDl1 Y sg-ExampleID2E EC2 QIAEIAQ} AF|ED] 7tO| SAITLEC
ABA 7HO| EAIE {86t EO 18 IDsZ HHELICH EC2 0| ZE Eci=
£ 2ot a3F0| 5tLtE Q= B sg-ExampleID2 L O|H &l E EXIE M A
Ct 20t 38 IDs. AlZ HZ3lof| Z85lE ZE 20 IE2 AWS PCS 2
M 7tx4etof g Lct.

N
ok [0

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"]1}"'

1L

AWS CLI = CtE1 RAIE HIAE S EELICH AIZ HE2! IDECM HE = JUEL

CtLaunchTemplatelId.

{
"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"
}
}

o« M A EIZESIZ AI25I0{ AWSPCS ZAFEFE L E =22 MME7{Lt &dd|o|E gL},

AWS PCS& Amazon EC2 A& X} H|O|E Z Y

QIAEATZE A|ZHE I cloud-init ™K== A% ElZ2l0] EC2 AHE A} CIIO|EHE MSE = JU&L
Ct 2H= R O| AEX HIO|E EE2 QIABHATI AWS PCS API0]| SEE|7| T0f cloud-config
AYE|D ZHX RHO AKX HIOIH 282 50| 22 F! F Slurm HIE 0| A[ZHE|Z7| o text/
x-shellscript AdELICH Z2HX ol CHEt AFMIE LA 2 cloud-init EME & Z3HMIR.
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https://cloudinit.readthedocs.io/en/latest/explanation/format.html
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A-EXt HolE{= CHEE Z&stkl olof IEtxlX| o UM T4 ALIEIR & =T + AU&LICH

i RIZSI0| AL2 X} O|O|E{= MIME HE|TIE o}710|= g Alo|o{of & LICt Ol AFZ X} OIO|E{7}
L OEo|LEE —_r“H F— Cll 228 CHE AWS PCS AFE X} Cl|O|E{QF HEHE| 7| HE L|C}. 042
AEXCIOIE EEE B MIME HE|TE mt 2 ZAste 4= l&LCt

MIME HE|IE Tt U2 CtE0 22 74 LA R O[F0{&LCt

- 2Hx 8 o 28 A MA: Content-Type: multipart/mixed;
boundary="==BOUNDARY=="

« MIME H{Z 44Q1: MIME-Version: 1.0

- OF 748 RAE ZE5te StLt o4 o] AHEXL HIOIH 25

« AIZX}OO|E| 82| AZHE LIEFLHE= A|ZF 7| - -==BOUNDARY== O| AH| 22| 2}l H|H

- E59| 2HX 2% MA: Content-Type: text/cloud-config; charset="us-ascii"
IE= Content-Type: text/x-shellscript; charset="us-ascii". 2H= & M F
o| 2212 H|%| F040F EfL|Ct.

. 4 WY EE cloud-config XIAl0} B2 59| ASX} ClolE 2HX

- MIME HE|T}E melo| B LIEHLHE B2 ZAA: --==BOUNDARY==-- S 2 ZH &l ZI2I2 H|Z
S o4oF gL|Ct.

(® Note
Amazon EC2 Z2& 9| Az} RIZEZ/0|| ALEXt CIO|EE F7I5te B2 Uit HHAEE E04
22 = UaLICH E= UM YEEE =& AU&LICEH AWS CLI EE= AWS SDKE
A-&dte B HX AE Xt HIO|EE base64Z 217 F5H110[ JSON u+°'o| EAE 2
CreateLaunchTemplateE £ & [ siE EAtQ¥E UserData It2tO|EH gt 2 XM E3Hof &
L|Ct.
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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
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_CreateLaunchTemplate.html
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"LaunchTemplateName": "base64-user-data",
"LaunchTemplateData": {
"UserData":

"ewogICAgIkxhdW5jaFR1bXBsYXR1TmFtZSI6ICIpbmNyZWFzZS1jb250YWluzZXItdm9sdw. . .

}

0| A|

of: M{7|X| S|ZX|EZ|MH AZEQ|0] Mx|

of: S3 HAM AT BIE A&

o Oof: M BE He MY
+« AWS PCSOIM HEQ T T} AJAEIALE
- O EFS Il A|IAEIZ S/ & CIEEEZIE A8

of: If 7| X| 2|Z X|E 2|0 M AWS E 9o x|

Azt HE3inuserData"oflo| ATBES Q| 2o 2 MBLICH RME LIS

2 AWS PCS& Amazon

z
EC2 ALE Rt COlE] 59 TS A ZHAIAIL.

0| A3 2 E & Cloud-config& At
Cl. XEMIEH LI 2 cloud-init M A Q| AL X} CI|O|E{ &4
% &Lct11vm.

RQIAEAE FHE W7 |X| E|ZX[EE|0 AZEE &= Uo{of &Lct.

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

--==MYBOUNDARY==

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

packages:

St04 Al Al 2 5 QAEAN AZEQ 0] IF|X|E £
Mg HZESHMR. ol MM E curl HE

Mx|&hL
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of: tj7|X| 2| ZX|E2|0|AM AZE Qo] Mx|
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https://cloudinit.readthedocs.io/en/latest/explanation/format.html
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- python3-devel
- rust
- golang

--==MYBOUNDARY==--

0i: S3 HHZI0{ A AWS PCSO{| CHEt 7 AT RIE A

0%

Al EHIZ&!"userData" HMO| A RIEEQ| o2 NMSELICH REM|EH LI AWS PCS&
Amazon EC2 AF& Xl O|O|E{ 2] BHHE R XS AL,

C2 MK HI0|E| A3 ZIE & cloud-configE AF28104 S3 HZOIA AT ZIEE J7HMQ M AlEF A| &
E OF QAEHANM AEELICH RFAMIE LIS 2 cloud-init AP A O] ALE A CIlO[E| HAIS & EFHA

o |

CIS 2k AIA M5 HEZ "fE L}

amzn-s3-demo-bucket — HH0| ¢1& £ U= S3 H{Z!e| O|F L|C}.

« object-key - 7tXME AT RE Q| S3 A 7|LICt o7|ol= AT RIEQ| O|F HA!S| E +
Zo = A7 ZEELICH o|& §0{ scripts/script. sh°'LIEP AtMIEH LHE 2 Amazon
Simple Storage Service At& HBMO| EHE A& 510{ Amazon S3 Z2E0|AM X FHE HZES
M.

« shell -2t Z2 A3 EE A= Ol AFRE Linux ALICtbash.

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

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

runcmd:
- aws s3 cp s3://amzn-s3-demo-bucket/object-key /tmp/script.sh

- /usr/bin/shell /tmp/script.sh
--==MYBOUNDARY==--

LE 389 IAM 2!
<|e| AHE Xt H|0lE

2ol tHZI0f CHEH M2 HEHO| 21010k BHLICH CHS 1AM RS

AEA ZT2THQ RH
AT ZE U= HA | of &ILICE
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https://cloudinit.readthedocs.io/en/latest/explanation/format.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-folders.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-folders.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-folders.html
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JSON

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

{
"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:ListBucket"
]I
"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket",
"arn:aws:s3:::amzn-s3-demo-bucket/*"
]
}

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==--
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0d: EFS I} A|AEIZ2 AWS PCSE 28 = C|HEZIR AR

]]IOII

AlEF BIZSI"userData"ofl0| AT REE Q| Zfo 2 MSFLICH XHAIEH LI 2 AWS PCSE Amazon
EC2 AtEXt HO[Ef 2 BHHE HESAUAIL.

O] oMo =0l A oKl EFS EfARiE EEAWS PCSOIAM HIE QT ot AJAEI AF23I0{ 28 & C|
E{2|2 F3eL|Ct. EFS T} A|AEIE EFXISH7| F0f| /home| 2EIX T} e |Ct O CF= EFXY

Jt22EH ZEEAI 2 AEZ| X0l W2 AH EAFELICE
Ol ATZIEQ|CIS 7S AHA| M8 MEZ "2 LC}.

« /mount-point-directory - EFS It A|ABRIZ EIRfStEie QAT A ZAEQILICH

« filesystem-id-EFS I} A|AEIO| ot U A[AE IDRILIC

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==--

I8 & CI2El2| of&I8 7[Bo = & 75510 SSH 7|8 A8 5o Z2IAE] elAHA Zhof SSH
g 7HE 4 AL BR & T ALEE ABHE 2 ASX0l Tt CHE T RIS AZZEE
M#ELICH

#!/bin/bash
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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
CIARAE SB{AH | SSH ¢4 E 3835t Eot AE 2 AFE3tloF &LICt
AWS PCS2o| &3F 04 2f
2C|HE SF oY E= MLE Amazon EC2 8 E52 AI835t01 EH 718 HHoM EH 7|t &
Ot Amazon EC2 8& 2 0fef5t0{ ZE | Zdt AFE SF2 AMEE = UL E & =+ J&Lct

2C|ME T 0 2f(ODCRs)2 A& 5tH MMEX| §E 718 YA 2| Amazon EC2 QIAE A0 CHE
AFE S ode = UA&LICH H7| SHo|Lt MARX| Q10| AN EKX| o &S Mst FAE =
A&LICH ODCRs2 27 ALE 0| HAE M £HE &= U= Fst 8F o 2fo| R 2o ME s
L|Ct REAM[EH L& 2 Amazon Elastic Compute Cloud AFH& MEMO| 2C|THE 2 of2F S R X 5HA
L.
MLE Amazon EC2 8 EE2 AIS5tH &F A2 <5 =[cH 8F Toi GPU 7[8t 7t& HAFE ¢l
AEHAE 0 E = U&LICH 1~647H2| QIARA E52 1UMM 671 &M X| 0| 2FE = JU&LICH 8
T =252 Y AlZtol GPU 8ol CiEt HMHAE EESHOF 5t 717 & & T2 =of MEELIC
XEMIEH L& 2 Amazon Elastic Compute Cloud AFH2 MHMO|MLE T E52 HEFHAML.

=AM
« AWS PCSODCRs Al
« AWS PCSO{|A MLOJl Amazon EC2 % EE Al
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-capacity-reservations.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-capacity-blocks.html
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ODCRO| Z$ 57 ofof IDR AISHE QIATAD oftol ZEELICH Alzto] RIZ# 220 A
CH4 ODCRsO| B Y¥H=iglLict

Al Z 3ol F7tstod CHY ODCRE M83tZ S AWSPCS AR E E I&E 74 + &L
X

Ct o] 3y E +dst= BAHl= o3 Z &Lt

-

Amazon EC2 8T 0fof &5 At8 HEBAME Ar835to CiY 2C(ME EF 0|2f(ODCR)E A HEH
LICF.

2. ODCRE Al* HE3nt AZELICEH 0|E sst= YHol= F 7HX|7t UA&LICH

a. =7 ODCR 91Z: A|Z EHZ2I0{A ODCR IDE 2% 2 ZEHLICH o] M2 WAl ¢As 8
= MO M35t QAEHA MR 7|8 KK A&LICHAFE == I1&E0| ODCROA
AMNEE = e RELCH M2 QIAHAE QS E B F7H QUAEHAT}L AR E|X| 61 8)

b. 8F o 2E AA: 8 0| 2E0 ODCRE F7H5t1 ARt HIZSI|M 2 &S R Z &L
Ch Ol M2 A2 CIAEA R TV|E K|HFE2E o2 80| ZHE|™ AWS PCS7H F7t
2C|HE QUAHAE AZE = iU Tt

3. AZHIZESIS A6 TS AWS PCS AFE & OE2 MM HL Yoo|EgL|Ct REAIEH LY
22 AWSPCS ZAFE L C IE A MBEME XML

o
b

Z4HF 8 & 22| purchaseOptionE 2 A% L|CIONDEMAND.

0oi: CHA ODCRE AF2735104 hpcba.48xlarge QIAEIA of|ef Bl ALE

Ol oAl W22 32hpc6a.48xlarge QIAEIA O CHEH CHAF ODCRE MAIBILICH HIR| 2 E0d A of| 2k 2
ABAAE AE5IE{H B0l --placement-group-arnE FI}ELICH --end-date XE AFE 3504
SK LW E Holg £ QU&LICH --end-date-type1EX| foMH =502 SZE M7 X| of 20|
A& Euct

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

O| 9| ZAnt= M ODCR2| ARNO| ELICt. ODCR ID= ARNOIM HM"arn:aws:ec2:us-
east-2:123456789012:capacity-reservation/ODCR-ID"3t7{L} Amazon EC2
DescribeCapacityReservations& Al &304 ZAHE &= Ql&LICEH
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/capacity-reservations-create.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/capacity-reservations-create.html
https://docs.aws.amazon.com/pcs/latest/userguide/working-with_cng.html
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_DescribeCapacityReservations.html
https://docs.aws.amazon.com/AWSEC2/latest/APIReference/API_DescribeCapacityReservations.html
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{
"CapacityReservationSpecification": {
"CapacityReservationTarget": {
"CapacityReservationId": "cr-1234567890Qabcdefl"
}
}
}
EF ofof I8 AA: ST o 1S Bt A EESlo| 282 FIHELICH S BE2 2t
EF o IS MELICIEXAMPLE -CR-GROUP.

aws resource-groups create-group \
--name EXAMPLE-CR-GROUP \
--configuration \
"{"Type": "AWS::EC2::CapacityReservationPool"}"' \
"{"Type": "AWS::ResourceGroups: :Generic", "Parameters": [{"Name": "allowed-
resource-types", "Values": ["AWS::EC2::CapacityReservation"]}]1}"'

ChE BHE2 8T o|F 1501 ODCRE F7HefLICH.

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

--resource-arns arn:aws:ec2:us-east-2:123456789012:capacity-reservation/
cr-1234567890abcdefl

ODCRE M4d5t0 8% oflof ol £7+5t O|m| Alxt RIE ol %7}5t0 AWS PCS AFE o=
O50| AAE = UELICH OS2 ST o 218 HXsts AE "HES Q| of ULt
{
"CapacityReservationSpecification": {
"CapacityReservationResourceGroupArn": "arn:aws:resource-groups:us-
east-2:123456789012:group/EXAMPLE-CR-GROUP"
}
}
Ot X[ 2 Z hpcba.48xlarge AIAFAE AE3t1 ODCRE HEte AR RIESE AL8SHTS AWS
PCS Z{FE = I8 A5t L YololE LTt HA o= I8 W9 Al4 U 20 QIABIAE
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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/ec2-capacity-blocks.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/capacity-blocks-view.html
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o2 MHEELIC.

EY ESS 1 olY ASSHHU AFRE E IES 171 Ol A8 E + ULIR?

I 47% 4 laLich AWS PCSE 0fE] 8% &
L|

AWS PCS2t SEIXMO 2 Amazon EC2E & 85 042 0| A|ZE [ EventBridgeE & 3H
Capacity Block Reservation Delivered O|HIEE T™&stD 8F =25 ofef0| BHR E|7|
40 T™oil Capacity Block Reservation Expiration Warning O|HEE ™&ELICt A}
Mgt LHE2 Amazon Elastic Compute Cloud AFE B A 2| EventBridgeE M85l EF E5 &
LIE{Z ZEMIL.

[=) = -
Slurm2 & =52 e & o{EH FH3ILIL?

2 RFX
=

E AM¥lsinfosto AWS PCS7I 2 EES A5t HEE o|aE = A&LCt. P% oA &=
ol CH7|¥ active 2T EE0f ‘|4 Hel ast=
L E &= idle Slurm & EJ(AFE 7tS5HXR|BE o & 2Fdof EE EIX| &f=)ILICE

$ sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
fanout up infinite 4 idle node-fanout-[1-4]

=7} CHA maint AENQI AR E Al&scontrol show resstod0] AEHE X|0{8l= Slurm
oflefoll CHSt ME HEE £ 4 UaLICH OS2 oldl E20lM 8 E52 0|2 AR W E
scheduled Z&LICt.

$ scontrol show res
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ReservationName=node-fanout-scheduled StartTime=2025-10-14T13:09:17
EndTime=2025-10-14T13:11:17 Duration=00:02:00
Nodes=node-fanout-[1-4] NodeCnt=4 CoreCnt=16 Features=(null) PartitionName=(null)
Flags=MAINT,SPEC_NODES
TRES=cpu=16

Users=root Groups=(null) Accounts=(null) Licenses=(null) State=ACTIVE
BurstBuffer=(null)
MaxStartDelay=(null)

Comment=node-fanout Scheduled

EY E50| 3RE7|IMHE EFS AEste St lsts LF7F UX| oEH & = JUESLII?
Amazon EC2 Z2&0iMH 8 0of|2f 2 &Qlsto] 8 EF oA HESHH Z2H|XMHIE QIARHA
& EQIFLICH & QIARIAOS| E T E 2 Ql5t04 QIARIAE A& St= MH|A E= EB{AH
g #&LUCt & E0{ AWS , PCS2| B2 E 2lAHAN = QARHAaws :pcs:cluster-id =

pcs_l@mizqyk50 | aws:pcs:compute-node-group-id = pcs_ic7onkmfqk7t &8 224
AR YW HFE L OES UEHLHE 242 AWS PCS Ef7} gLt OH CHE 8 50|
Z|CH S UX| 2lE = A&LICH

ol

EZIH

rr

Fo Q)

scontrol show nodes& Al&35t0§ AWS PCS EHAES 8 E8 = E7¢
X| &QlgtL|CIReservationCapacityExceeded.

[rooteip-172-16-10-54 ~]# scontrol show nodes test-node-8-gamma-cb-2
NodeName=test-8-gamma-cb-2 CoresPerSocket=1
CPUAlloc=0 CPUEfctv=8 CPUTot=8 CPULoad=0.00
AvailableFeatures=test-8-gamma-cb, gpu
ActiveFeatures=test-8-gamma-cb, gpu
Gres=gpu:H100:1
NodeAddr=test-8-gamma-cb-2 NodeHostName=test-8-gamma-cb-2
RealMemory=249036 AllocMem=0 FreeMem=N/A Sockets=8 Boards=1
State=IDLE+CLOUD+POWERING_DOWN ThreadsPerCore=1 TmpDisk=0 Weight=1 Owner=N/A
MCS_label=N/A
Partitions=my-q
BootTime=None SlurmdStartTime=None
LastBusyTime=Unknown ResumeAfterTime=None
CfgTRES=cpu=8, mem=249036M,billing=8
AllocTRES=
CurrentWatts=0 AveWatts=0
Reason=Failed to launch backing instance (Error Code:
ReservationCapacityExceeded) [root@2025-08-28T15:15:33]
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SolMet B staz 2
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0| MpMof A= AWS PCSOIA Zede
ghct.
CloudWatch 2 L|E{Z! 7{7|

NIkl
7t74o 2 CloudWatch X | & =&

A-8stoi o B2

F 2 To|x|

5t 7HLE HESHT| @/E

AR EIESIS M
= Q&LICH MIE CloudWatch 2LIE{RIE & AMetE MM eHLICt
YAML
Monitoring:
Enabled: True
JSON
{"Monitoring": {"Enabled": "True"}}
Linux QIAEIAE Amazon Elastic Compute Cloud AFE A M O| QIAEIA | CHEF ME

QIAEA MHEIH OB MH|A B 2(IMDS v2)
A 21 27H IMDS v2& AtE5tH Eoto| 3 A ol AWS & A MEHH|O|E
HE HRE 2Ee erste 4 e

A0
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AWS Management Console
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AlZ HEE A5t HL HESHY| @8 2& mHo|x[e| = MF HE AMoMo| SMHE e
T UELICH MM A 7tsE HEHOHE gd3tEcz d™Estn, HEH Ol HHE V2 TE((E
2 ge)ez dYstn, HEHOIEH S5 & MetsE 42 ggauq

YAML
MetadataOptions:

HttpEndpoint: enabled
HttpTokens: required
HttpPutResponseHopLimit: 4

JSON
{

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

}

}
QIAEIA MIEH|O|E] MHIA HT 2(IMDS v2)
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AWS PCS CH7|d

AWS PCS CH7 |2 AF|&EE{2| 7|2 &= Ch7|d F+340 CHEF ZHEFEE FASIILICEH Slurmel B<
AWS PCS CH7|¥2 Slurm THE|MT S8 LICH

A ZRtE StLE O|4 o] HAFE L E O8HM MIste =M AAE=F off2feh = US WIHR| &
4ol = CH7|dol 2fdg MEELICH AWS PCS 22{AE 0= o8] 2] CH7|¥o] /U + U&L
Ch o€ S04 2M =27 =2 20l Amazon EC2 RL|HE QIAEAE AISSIE CH7|W @M &
17t $2 E4ol Amazon EC2 AT QIARAE AL83t= CHE CH7 P8 ddg = /&Lt

ES|

« AWS PCSO{|AM CH7 | 4
- AWS PCS CH7|¥ ACl0o|E
« AWS PCSO{| M CHZ| 4K

AWS PCSO{|A{ CH7 | A Ad

ol =oAL AL 7HSEH S Mol CiEt JIQE MEsh T AWS PCSOIA CH7|¥S A48 mf Tafstof
& Algte MBI

(® Note
CH7 |90l AFSRE XIE Slurm AHS T AI5t0f THE|MH ofof MM o A BE|E 7HE
& Lok XEAIEH LISS AWS PCSOIM AHS R XIS Slurm A% T4 BHHIS & 251414
(@]

A =

« AWS PCS EHAE - CH7|¥2 §E AWS PCS EHAEQ HAZE F 0B &M

=
« StLt O|& 9| AWS PCS HAFE E OI& - CH7|¥2 otLt Ol AWSPCS HFE L E OE0 ™
Zx|o{oF BfLCh.
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1
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v
C
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AWS PCSO|M CH7|EE AMd5te{H

AWS Management Console EE=& AF&5t0{ CH7|¥BE ME = AU&LICH AWS CLI.
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AWS Management Console

ZE£S MEsIo{ i7|EE YdstedH
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CH7|E el 22 LICH CHZ|¥2 O|Sstod CH7|E dds MEfEfLICH

3. Oi7I¥ 4 MMM Ch3 24t 2 M3 ELIch
a. CH7IY ol& - Ch7|€ el o|F&LICH Ol§0l= SRAHCHAEA 7 &2)2t StO|ZE2F AAEE

T UAELICH BEXZ A|Zfst{of otTH 25KHE Tt o+~ Ql&LICH 0|2 S&{AH LHo
M nzafioF gLct

b. HAFY LE IE -0/ CH7|¥ MHIAE MY HARFE =

Ch ARE LE O82 = o149ty AZE = AU

4. (M AL) F7H AFE Y MMolM oh2t0lEf olF Tt 2f mlo1§ F7+étod &7t Slurm
T + A&LICH X|#E E u 2t 0B o] TA| |52 MMHS HE5HHRAWS PCS CH

5. (M= AE) Bl 20| AWS PCS CHZ|Eof| Ef2E F7HEfLICE

o

CH7 | d82 MEErLIch & E=ol=E AWS PCS7P CH7|de ddste S dd S0l &

AELICH CH7 | ddolls 2 B i 43 = A&LICh

oY OhE BA

- M Oi7[Hol S MEELch

AWS CLI
£ AM83tod Ci7 | S ddsted® AWS CLI

Ct

0jo

BHEE ALSstod Oi7 (¥ S YEELIch ChEa 20| wAEhLCh.

1. region-codeE ZE{AE{Q| AWS EIM2Z HFELICH o€ S04 us-east-1QJL|CH

2. my-queueE CH7|EQ| O|§ 2= HFELICH O|F 0l SRAHCHAEA 7 E)2 StO|EEF ALE
g & UELICH SEXRZ AlEfalioF 5tH 25KE Z1He & Qi&LICH O|F2 SHAH LHoA
1575l OF BfLICH.

3. my-clusterg& 2t{AEQ| 0|§ E= IDE HhELICH
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AWS PCS Arg

4. compute-node-group-idE CH7|€0| MH|AE HAFE == JE°|IDE HHELICH E &
0{ pcs_abcdef12345Q!L|C}.

® Note
Oi7|gs 498 m o|Fo| ot AR E == IE 2| IDE XMSsHoF gLt

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

Example- AF& X} X[ Slurm AH 2 AF& 3104 CH7 | M4

aws pcs create-queue --region region-code \
--queue-name my-queue \
--cluster-identifier my-cluster \
--compute-node-group-configurations \
computeNodeGroupId=compute-node-group-id \
--slurm-configuration \
'slurmCustomSettings=[{parameterName=Default, parameterValue=YES}]'

REMIEH L2 AWS PCS CH7 2ol CHEF ALS A XI7E Slurm A7 EHHE HZsHAAIL.
CH7|de ddste ol ¥ & 8 dE & JU&LICH O S BEE AEstod Ti7[de| EiE #ElE

=< o
= QUA&LICH dEj7tol ZEE m7hR| ch7[Hol| 2 YE MEE + WELICIACTIVE.

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

« MOH7|€ol 2L XE
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AWS PCS CH7|¥ 4|0|E
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Ol FAMMHE AHE 758t S Mol CHE 7HR E MB35t AWS PCS CH7 | € UOIO|EE i 11243l of

==
2 AP E DBELICEH Slurm AEXRE x| Dol CHEr RhMIEE LIE2 Ml E B ZstMAWS PCS Ch

7|0 Chiet AFE A X Slurm A4,

AWS PCS CH7 | TIO|E Al B AFE

CH71% ool E = A% 591 shedol W2 FA| ShRIBH Cf7| Q0| HHIO|EEE Sot BRIAETH A
stoig 425tx| R + U Lic

AWS Management Console ==& AF&5t0{ CH7|3 AWS CLI 2 HCIO|EE = &LCt
AWS Management Console
CH7|¥e Yoo|E5tE{H

1. Oo|lA AWS PCS
clusters

rH

2. Oi7|¥E Holo|EY S HAHE MEFLICH
3. OH7|¥=Z o|Sstod Moi|o|EstEi= CH7[¥2 o|S¢et ChE HEIS MEfEhLICH

4. oH7|€ 74 MMolM ChF 2t & stLtE Yool EgLC

e LE O -U7|Qo| HANM HAFE = OES FIFstHL MAFLICEH

£ QLIC} https://console.aws.amazon.com/pcs/home#/

« FIHAFAER HE - oY |0l ChEt MERE X|H Slurm dHEE F7H, 8 E= MARLICH
REMIEH L2 AWS PCS CH7 [0l CHEF ALS A XI7E Slurm A7 B E HZsHAA

« B3 - CH7|Hol CHEt Bf3E F=7bst7LE MZHELICH

5. YUCIo|EE MEiFLICH HE AHE 0| ME &= S 4Ef E=of YH0|E 0| EAIELICH

/A Important

CH7|E MololEols E B Hr 43 + U&LICH

CH7 | AClolE
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AWS CLI

CHZ7 ¥ E Holo|EdtEdH

b7] Tof Ct=1t 242 VIS

o

Che BHES ALE5t04 CHY P2 HOl|o|EFLICH HHES A
gt

a. region-codeE EHHAEE Y& AWS 2|T £ HhELICH

b. my-queueE CH7|YQ| O|& = computeNodeGroupId 2 HHEL|C}.

my-clusterg& {AE2| O|& == E HiEclusterIdL|Ct.

o

d ZHAFE L= IF 42 HEste{Ho et Aoo|EE S22 M3 FLICH--compute-

node-group-configurations.

- OE &0 F | HAFE == IEE F7I5te
McomputeNodeGroupExampleID2:

--compute-node-group-configurations

computeNodeGroupId=computeNodeGroupExampleIDl, computeNodeGroupId=computeNodeGzrc

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

Example- AFE X} X|& Slurm Mo 2 7| YHIo|E

aws pcs update-queue --region region-code \
--queue-identifier my-queue \
--cluster-identifier my-cluster \
--slurm-configuration \
'slurmCustomSettings=[{parameterName=Default, parameterValue=YES}]'
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aws pcs get-queue --region region-code \
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--cluster-identifier my-cluster \
--queue-identifier my-queue

- UoIo|EE CH7|Hof Y S ME

I

LIC.

AWS PCSO{ M CHZ|H AFA]
Ol ZH0f A= AWS PCSOIM CH7 |38 ARISHS %ol i3t JH2 & MBELICt

CHZ | AMK| Al 24

>

=

- CHZ7|Gof A Sl 20| U= B TH7[F0] &FF|2|Ed A7 E2{of olal| 2Fd0| SEELICEH CH|
oM ER S g2 ZF-I_/.\_E!L—lEP A7|EE{2| 7|2 HZ(0{: Slurmscancel )2 AF&5t04 CH7 |
Go| 2ol 2R E|HL =522 SXI/FAE WXl 7|Ct2l= ol E&LCt

CHZ [ AFA|

AWS Management Console E=& Al&35t0{ Ci7(& AWS CLI 2 AKX E = A&LICH

AWS Management Console

CHZ |2 &K

1. AWS PCS Z£& Lt

2. CH7|¥e| EHAEHE MEHELICH

3. OH7|¥=Z o|Sstod 4x|E CH7|EE M=ELICt

4. AXE M=

5. &Ef Z=ol7t ZAIELICIDeleting. 2EE[= O H 2 e 22 = J&Lict
(@ Note

AFER O 7|8 HHES AFE35t0o{ CH7 |0 AN EIR =X &olg = QU&LICEH 0| & 0
Slurm&| AL sinfo EEE squeueE AFSELICH
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https://console.aws.amazon.com/pcs/home#/clusters

AWS PCS

02

AWS CLI
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« region-code& Z{AH7t U= E HHE AWS 2| LCt
« my-queueE CH7|Q¥o| O|F == IDE HhELICH
« my-clusterg 22{AE2| O|§ = IDE HHELICH.

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

Ch7|ge ARlshe ol 2 2 ME 48 4+ lauch
® Note

tod CHZ |0l AN ZIR=X| EQle &= U&LICH o &
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A ERS 7|2 BHEE AES
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£0{ Slurm2| A% sinfo = squeueE
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« VPC 2[R0 20l - E QAFA(E)| HAM|ASEIH HEE MEHE AE35t= W0l E&LICE
« SSH HMAE F{Est{= B AlE HEXo= SSH ZEE MEE IP FA0 = &ESI= B I8
O| R{o4of &fLct.
« 1AM QIAEIA Z 2o = %|F AL Kol A Fo{" AWS FHetEF Qlofok LICH M&E HE= AWS
HH HFE MHIAE 2IFH IAM QIAEA T 210 MMHZ FHZFHM
« AWS Systems Manager Session Manager?t 212! QIABHAE EE[SIE & 5{&35t= WOl E&L
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« 22 2o AFE QAaEHAQ SUS HERXT U A|AE(Amazon EFS, Amazon FSx for

Lustre &) BT M E FE&LICH RtMEH LIE2 AWS PCSOM HES T mtY A|ARALS RS &

2701 - =of HMA

M ZAEEl = J20| ACTIVE AEljo] =&
Ct. XAM|EE LIRS AWS PCSO|| M ZHFE!

239 =0 CHgt AWS PCS ZAFE L E O AUO|0|E

UpdateComputeNodeGroup2 At&3504 2191 = IES WOI0|EE £ Y&LICH == O8 O
O|lE Z2MAS| URE A™ QI QIAEATI WAH|ELICE O[FH 5 SSINE=INWS S
L= Z2MAT SEHELLCH A% S0|7L CH7| SQ! Slurm 22 B2 whx| et&LIch ARMIE LY
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=32 dFY L= 80 MEslor Lict AFE == OFM AF
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1. 32tE|E Slurm A2 Z E Qo] X 0o| A x| =0 Qlo{oF &Lt
2. AWS PCS 22 AE{2| Slurmctld AEZQIEof P43 4= Qlofof &L|Ct.

3. Slurm Auth 2! Cred Kiosk Daemon(sackd)OI AWS PCS E{AHO| AdEXQIE LW EOHAZFTE S
HI2H FEEI= S gich RHMEH LI82 Slurm MEA Q| sackdE FHZESHAMR
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O| A& M= AWS PCS EE{AE0| 45t S8 QIAHAE F45t= o == 0| ELICH.
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2CHA| - EC2 QIAEIA AR}

3EtA| - QIAEIAO] Slurm A %|
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2310 AWS CLI E7HE AF25H0{ CHA AWS PCS Z8{AE{0] CHEH M HEE ZAMetL|CH
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« region-code& CH& S EHAE7 A AWS

« cluster-identE CHA E{AE|Q| 0|8 &
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BE20| ox|et AR £342 BrEtEfLICH

"cluster": {
"name": "get-started",
"id": "pcs_123456abcd",
"arn": "arn:aws:pcs:us-east-1:111122223333:cluster/pcs_123456abcd",
"status": "ACTIVE",
"createdAt": "2024-12-17T21:03:52+00:00",
"modifiedAt": "2024-12-17T21:03:52+00:00",
"scheduler": {

1CHH| - CHe AWS PCS ER{AE9| T4 L Hot of s ZM 109
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"type": "SLURM",
"version": "25.05"
3,
"size": "SMALL",
"slurmConfiguration": {
"authKey": {
"secretArn": "arn:aws:secretsmanager:

slurm-secret-pcs_123456abcd-al2ABC",
"secretVersion":

},
"networking": {
"subnetIds": [
"subnet-0123456789abcdef0"
1,
"securityGroupIds": [
"sg-0123456789abcdef0"

us-east-1:111122223333:secret:pcs!

"ef232370-d3e7-434c-9a87-ec35c1987f75"

]
},
"endpoints": [
{
"type": "SLURMCTLD",
"privateIpAddress": "10.3.149.220",
"port": "6817"
}
]
}
}
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sudo mkdir -p /etc/slurm

aws secretsmanager get-secret-value \
--region region-code \
--secret-id 'secret-arn' \
--version-stage AWSCURRENT \
--query 'SecretString' \
--output text | base64 -d | sudo tee /etc/slurm/slurm.key
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sudo chmod 0600 /etc/slurm/slurm.key
sudo chown slurm:slurm /etc/slurm/slurm.key
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sudo echo "SACKD_OPTIONS='--conf-server=ip-address:port'" > /etc/sysconfig/sackd

2. sackd Z2MA 2|8 I8t systemd MH|A TS HAFHLICH

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-25.05/sbin/sackd --systemd \$SACKD_OPTIONS
ExecReload=/bin/kill -HUP \$MAINPID
KillMode=process

LimitNOFILE=131072
LimitMEMLOCK=infinity
LimitSTACK=infinity

[Install]
WantedBy=multi-user.target
EOF

3. sackd MH[& mtelo| AR HE AHELICH

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

4. sackd MHIAE Ed3tEfLICEH
sudo systemctl daemon-reload && sudo systemctl enable sackd

5. sackd MH|AE A|ztEFLICE.

sudo systemctl start sackd

sackd MH|ATI A= SQIX| gfelgfLict ME EX2 OIS Z&LICH LR UE B2 dEHez

097|ofl EA[ELICH

[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 2024-12-17 16:34:55 UTC; 8s ago
Main PID: 9985 (sackd)
CGroup: /system.slice/sackd.service
##9985 /opt/aws/pcs/scheduler/slurm-25.05/sbin/sackd --systemd --conf-
server=10.3.149.220:6817

Dec 17 16:34:55 ip-10-3-27-112.ec2.internal systemd[1]: Starting Slurm auth and cred
kiosk daemon...

Dec 17 16:34:55 ip-10-3-27-112.ec2.internal systemd[1]: Started Slurm auth and cred
kiosk daemon.

Dec 17 16:34:55 ip-10-3-27-112.ec2.internal sackd[9985]: sackd: running
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sinfo 2ot Z2 Slurm E2I0|HE HHE AHE5t0{ F{AEo0| CHet 20| &S
Ctsqueue. Ct& 22| £3 oA L|Ctsinfo.

[root@ip-10-3-27-112 ~]# /opt/aws/pcs/scheduler/slurm-25.05/bin/sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
all up infinite 4 idle~ compute-[1-4]
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/opt/aws/pcs/scheduler/slurm-25.05/bin/srun --nodes=1 -p all --pty bash -i

SE A¥™ 200 28 AWS PCSQ| 024 EE{AH0]| 4
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#!/bin/bash
# Copyright Amazon.com, Inc. or its affiliates. All Rights Reserved.

# AWS PCS Multi-Cluster Standalone Login Node Configuration Script
#
# This script configures AWS Parallel Computing Service (PCS) multi-cluster stand alone
login nodes

by setting up the Slurm authentication and credential kiosk daemon (sackd)

for connecting to remote PCS clusters.

Prerequisites:

- AWS CLI configured with appropriate permissions
- Slurm version 25.05 or later

- Root privileges for system configuration

- Network connectivity to AWS PCS endpoints

H OH O O OB O H H

set -eo pipefail

# Function to display usage
usage() {

ATEE FIE 117



AWS PCS A

0o
1z
0%

echo "Usage: $0 --cluster-identifier <cluster-identifier> [--endpoint-url
<endpoint-url>]"

echo " $0 -h|--help"
}
# Function to display help
help() {
echo "AWS PCS Multi-Cluster Standalone Login Node Configuration Script"
echo "==============================================="
echo

echo "This script configures multi-cluster standalone login node for AWS Parallel
Computing Service (PCS)"
echo "by setting up the Slurm authentication and credential kiosk daemon (sackd)."

echo

usage

echo

echo "Options:"

echo " --cluster-identifier <id> AWS PCS cluster identifier (required)"
echo " --endpoint-url <url> Custom PCS endpoint URL (optional)"
echo " -h, --help Show this help message"

echo

echo "Examples:"
echo " $0 --cluster-identifier my-pcs-cluster"
echo

echo "Note: This script requires root privileges and Slurm version 25.05 or later."

# Function to retrieve authentication key
get_auth_key() {
if [ "$ALTERNATE_SECRET_RETRIEVAL" = "true" ]; then
echo "Retrieving authentication key from AWS Secrets Manager..." >&2
local auth_key_arn=$(echo "$CLUSTER_INFO" | jq -r
'.cluster.slurmConfiguration.authKey.secretArn')
local auth_key_ version=$(echo "$CLUSTER_INFO" | jq -r
'.cluster.slurmConfiguration.authKey.secretVersion')

if [ "$auth_key_arn" = "null" ] || [ "$auth_key_version" = "null" ]; then
echo "Error: Auth key information not found in cluster configuration" >&2
exit 1

fi

if ! aws secretsmanager get-secret-value --secret-id "$auth_key_arn" --version-

id "$auth_key_version" --query SecretString --output text --region "$REGION" 2>/dev/
null; then
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echo "Error: Failed to retrieve auth key from Secrets Manager" >&2
exit 1
fi
else
echo "Please enter the base64-encoded Slurm authentication key:" >&2
echo -n "Base64 of the Slurm secret key: " >&2
local key
read -rs key
echo >&2
echo "$key"
fi
}

# Function to get next available SACKD port
get_next_sackd_port() {

local exclude_file="$1"

local port=6918

local used_ports=()

# Get all currently used SACKD ports into an array
while IFS= read -r line; do
used_ports+=("$line")
done < <(find /etc/sysconfig -name "sackd-pcs-*" ! -path "$exclude_file" \
-exec grep SACKD_PORT= '{}' ';' 2>/dev/null | \
sed 's/.*SACKD_PORT=//' | sort -n)

# Loop through used ports to find first available port
for used_port in "${used_ports[@]}"; do
if [ "$port" -1t "$used_port" ]1; then
break
elif [ "$port" -eq "$used_port" ]1; then
((port++))
fi
done

echo "$port"

# Function to configure cluster

configure_cluster() {
mkdir -p /etc/slurm
SLURM_JWKS_FILE="/etc/slurm/slurm-${CLUSTER_NAME} . jwks"
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echo '{"keys":
[{"alg":"HS256", "kty":"oct","kid": "key-'"${CLUSTER_ID}"'","k":" "' "${BASE64_SLURM_KEY}"'"}1}"
| §jq -c '.' > "${SLURM_IWKS_FILE}"

chmod 0600 "$SLURM_JWKS_FILE"
chown slurm:slurm "$SLURM_JWKS_FILE"

SLURM_INSTALL_PATH="/opt/aws/pcs/scheduler/slurm-${SLURM_VERSION}"

SACKD_RUNTIME_DIRECTORY="/run/slurm-${CLUSTER_NAME}"
mkdir -p "${SACKD_RUNTIME_DIRECTORY}"
chown slurm:slurm "${SACKD_RUNTIME_DIRECTORY}"

mkdir -p /etc/sysconfig
SACKD_SERVICE_NAME="sackd-pcs-${CLUSTER_NAME}"
SACKD_SERVICE_ENV="/etc/sysconfig/${SACKD_SERVICE_NAME}"
SACKD_PORT=$(get_next_sackd_port "$SACKD_SERVICE_ENV")
cat > "${SACKD_SERVICE_ENV}" << EOF
SACKD_OPTIONS="'--conf-server=$ENDPOINTS"
SLURM_SACK_JWKS="$SLURM_JWKS_FILE"
RUNTIME_DIRECTORY="'$SACKD_RUNTIME_DIRECTORY'
SACKD_PORT=$SACKD_PORT
EOF

SACKD_SERVICE_PATH="/etc/systemd/system/${SACKD_SERVICE_NAME}.service"

cat << EOF > "$SACKD_SERVICE_PATH"
[Unit]
Description=Slurm auth and cred kiosk daemon
After=network-online.target remote-fs.target
Wants=network-online.target
ConditionPathExists=${SACKD_SERVICE_ENV}

[Service]

Type=notify
EnvironmentFile=${SACKD_SERVICE_ENV}
User=slurm

Group=slurm
RuntimeDirectory=slurm-${CLUSTER_NAME}
RuntimeDirectoryMode=0755
ExecStart=${SLURM_INSTALL_PATH}/sbin/sackd --systemd \$SACKD_OPTIONS
ExecReload=/bin/kill -HUP \$MAINPID
KillMode=process

LimitNOFILE=131072
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LimitMEMLOCK=infinity
LimitSTACK=infinity

[Install]
WantedBy=multi-user.target
EOF

chown root:root "$SACKD_SERVICE_PATH"

chmod 0644 "$SACKD_SERVICE_PATH"

systemctl daemon-reload && systemctl enable "$SACKD_SERVICE_NAME"
systemctl restart "$SACKD_SERVICE_NAME"

ACTIVATE_SCRIPT="activate-pcs-${CLUSTER_NAME}"
cat > "$ACTIVATE_SCRIPT" << EOF
# Activate script for Slurm cluster ${CLUSTER_NAME}

# Add Slurm paths

export PATH="${SLURM_INSTALL_PATH}/bin:\$PATH"

export MANPATH="${SLURM_INSTALL_PATH}/share/man:\$MANPATH"

export LD_LIBRARY_PATH="${SLURM_INSTALL_PATH}/1ib:\$LD_LIBRARY_PATH"
ldconfig

# Set Slurm configuration

export SLURM_CONF="/run/slurm-${CLUSTER_NAME}/conf/slurm.conf"
export PCS_CLUSTER_NAME="${CLUSTER_NAME}"

export PCS_CLUSTER_IDENTIFIER="${CLUSTER_IDENTIFIER}"

export PCS_CLUSTER_ID="${CLUSTER_ID}"

echo "Activated PCS cluster environment: ${CLUSTER_NAME}"

# Deactivate function
function deactivate-pcs-${CLUSTER_NAME}() {

export PATH="\$(echo "\$PATH" | sed -e "s|${SLURM_INSTALL_PATH}/bin:||g" -e "s]|:
${SLURM_INSTALL_PATH}/bin||g" -e "s|~${SLURM_INSTALL_PATH}/bin\$]|]|")"

export MANPATH="\$(echo "\$MANPATH" | sed -e "s|${SLURM_INSTALL_PATH}/share/man:| |
g" -e "s|:${SLURM_INSTALL_PATH}/share/man||g" -e "s|~A${SLURM_INSTALL_PATH}/share/man\
$11m)"

export LD_LIBRARY_PATH="\$(echo "\$LD_LIBRARY_PATH" | sed -e "s|
${SLURM_INSTALL_PATH}/1ib:||g" -e "s|:${SLURM_INSTALL_PATH}/1lib||g" -e "s|*
${SLURM_INSTALL_PATH}/1ib\$||")"

unset SLURM_CONF

unset PCS_CLUSTER_NAME

unset PCS_CLUSTER_IDENTIFIER

unset PCS_CLUSTER_ID
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unset -f deactivate-pcs-${CLUSTER_NAME}
ldconfig
echo "Deactivated PCS cluster environment: ${CLUSTER_NAME}"

export -f deactivate-pcs-${CLUSTER_NAME}

EOF
3

# Main function

main() {
# Parse arguments
CLUSTER_IDENTIFIER=""
PCS_ENDPOINT_URL=""

while [ "$1" != "" 7; do
case $1 in
--cluster-identifier)
shift
CLUSTER_IDENTIFIER="$1"
--endpoint-url)
shift
PCS_ENDPOINT_URL="--endpoint-url $1"
-h|--help)
help
exit 0
*)
echo "Invalid argument: $1" >&2
usage >&2
exit 1
esac
shift
done

# Validate required arguments

if [ -z "$CLUSTER_IDENTIFIER" ]; then
echo "Error: --cluster-identifier is required" >&2
usage >&2
exit 1
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fi

# Validate running as root

if [ "$EUID" -ne @ ]; then
echo "Error: This script must be run as root" >&2
exit 1

fi

# Validate required commands are available
for cmd in aws jqg curl; do
if ! command -v "$cmd" &> /dev/null; then
echo "Error: Required command '$cmd' not found" >&2
exit 1
fi
done

# Get the region name from IMDS v2 with error handling (try IPv6 first, fallback to
IPv4)
echo "Retrieving AWS region from instance metadata..."
# Try IPv6 IMDS endpoint first (fd00:ec2::254) with fast timeout (1s connect, 2s
total)
# If IPve fails, fallback to IPv4 IMDS endpoint (169.254.169.254)
IMDS_ENDPOINT="http://[fd00:ec2::254]"
if ! TOKEN=$(curl -s -X PUT "${IMDS_ENDPOINT}/latest/api/token" -H "X-aws-ec2-
metadata-token-ttl-seconds: 21600" --connect-timeout 1 --max-time 2 2>/dev/null); then
IMDS_ENDPOINT="http://169.254.169.254"
if ! TOKEN=$(curl -s -X PUT "${IMDS_ENDPOINT}/latest/api/token" -H "X-aws-ec2-
metadata-token-ttl-seconds: 21600" --max-time 5); then
echo "Error: Failed to retrieve IMDS token. Ensure this script is running
on an EC2 instance." >&2
exit 1
fi
fi

if ! REGION=$(curl -s -H "X-aws-ec2-metadata-token: $TOKEN" "${IMDS_ENDPOINT}/

latest/dynamic/instance-identity/document" --max-time 5 | jgq -r '.region'); then
echo "Error: Failed to retrieve AWS region from instance metadata" >&2
exit 1
fi

echo "Detected AWS region: $REGION"

# Retrieve cluster information from AWS PCS
echo "Retrieving cluster information for: $CLUSTER_IDENTIFIER"
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# shellcheck disable=SC2086
if ! CLUSTER_INFO=$(aws pcs get-cluster --region "$REGION" --cluster-identifier

"$CLUSTER_IDENTIFIER" $PCS_ENDPOINT_URL 2>/dev/null); then

echo "Error: Failed to retrieve cluster information. Check cluster identifier

and AWS permissions." >&2

exit 1
fi

CLUSTER_ID=$(echo "$CLUSTER_INFO" | jq -r '.cluster.id')
CLUSTER_NAME="$(echo "$CLUSTER_INFO" | jgq -r '.cluster.name')"
SLURM_VERSION=$(echo "$CLUSTER_INFO" | jg -r '.cluster.scheduler.version')
SLURM_VERSION=${SLURM_VERSION#Slurm_}

# Check if Slurm version is >= 25.05
# shellcheck disable=SC2072
if [[ "$SLURM_VERSION" < "25.05" ]]; then
echo "Error: This script requires Slurm version 25.05 or later. Found version:

$SLURM_VERSION" >&2

exit 1
fi

ENDPOINTS=$(echo "$CLUSTER_INFO" | jq -r '.cluster.endpoints[] | select(.type
"SLURMCTLD") | (if .privatelIpAddress != "" then .privateIpAddress else "["

.ipv6Address + "]" end) + ":" + .port' | tr '\n' ',' | sed 's/,$//")

# Get BASE64_SLURM_KEY
BASE64_SLURM_KEY=$(get_auth_key)

if [ -z "$BASE64_SLURM_KEY" ]; then
echo "Error: base64 Slurm key cannot be empty" >&2
exit 1

fi

configure_cluster

# Final configuration summary

echo "========================================
echo "Configuration completed successfully!"
echo "========================================
echo "Cluster Name: $CLUSTER_NAME"

echo "Cluster ID: $CLUSTER_ID"

echo "Slurm Version: $SLURM_VERSION"

echo "Service Name: $SACKD_SERVICE_NAME"

echo "SACKD Port: $SACKD_PORT"
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echo

echo "To activate this cluster environment, run:
echo " source ./$ACTIVATE_SCRIPT"

echo

echo "To deactivate this cluster environment, run:
echo " deactivate-pcs-${CLUSTER_NAME}"

echo

echo "To check service status:"

echo " systemctl status $SACKD_SERVICE_NAME"
echo

echo "To view service logs:"

echo " journalctl -u $SACKD_SERVICE_NAME -f"

# Exit if being sourced for testing
[[ "${BASH_SOURCE[0]}" !'= "${0}" 1] && return

# Execute main function
main u$@u
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./pcs-multi-cluster-login-configure.sh --cluster-identifier cluster-name

ATRIE A 125



5}
Ctactivate-pcs-cluster-name. &8
H

o Zest 238 He I 2E 7 EELch

M8 AT RIE A

0fo
oh
htd
kol
0

0%

« source HIES A

source ./activate-pcs-cluster-name

Example

# Activate cluster environment for cluster 'my-cluster'
source ./activate-pcs-my-cluster

# Now you can use Slurm commands
sinfo

squeue

sbatch my-job.sh
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Example

# After activating a cluster
source ./activate-pcs-my-cluster

# Work with the cluster
sinfo

# Deactivate when done
deactivate-pcs-my-cluster
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https://console.aws.amazon.com/cloudformation/home?region=us-east-1#/stacks/
create/review?stackName=hpc-networking&templateURL=https://aws-hpc-recipes.s3.us-
east-1.amazonaws.com/main/recipes/net/hpc_large_scale/assets/main.yaml
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east-1.amazonaws.com/main/recipes/net/hpc_large_scale/assets/main.yaml
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aws ec2 create-placement-group --strategy cluster --group-name PLACEMENT-GROUP-NAME
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https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/template-guide.html
https://console.aws.amazon.com/cloudformation

AWS PCS AE HEM

gredo] CHEF AEMIEE L8 2 MM HZESIM2AWS PCS& AFEAE X|'H Amazon Machine

Image(AMIs).

=3t

« EFA X[ EC2 RQIAEIA Al

EFA SAI2 XI#sHs Hot 28 M

. (MEH AR HiR| OB A

« EC2 AIX HIZER 48 E&= HO0|E

&) CloudFormation BlZ3!2 AL&5t04 EFA K| 24 AlEH HIZ 3! M

EFA X|& EC2 QIAEIA Al

EFAE M&35t2dT AWS PCS AR E 150l 518l ZE QAEA RFO|EFAE K[43l 0F 5HH,
vCPUs(%! sHEst= A< GPUs) =7 SYaloF rLICH EFA X|&d QIABA S22 Amazon Elastic
Compute Cloud AH8 MM 2] Amazon EC22| HPC & ML $/3 2 E 8 Elastic Fabric Adapterg %t
Z3tM 2. AWS CLI & AH835t0 EFAE XIYetE QARA RYE S5 8 & UELICH region-
codeE2t Z0| AWS PCS AWS Z|T & At&3HE 2 HiELIChus-east-1.

aws ec2 describe-instance-types \
--region region-code \
--filters Name=network-info.efa-supported,Values=true \
--query "InstanceTypes[*].[InstanceType]" \
--output text | sort

(® Note
A8 7Hs3 MIET QIE{H/0|A 4 Q1 - U EC2 QIAEIAOE of2] IEST FHE T} Q

|
&LIct o7 5t od2 EFAs. AHAIEH LIS 2 AWS PCSO| 042 UIE RIS QIE{H0|A EH
g HEsHAIR.
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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

AWS PCS AHE AHEAM

AWS CLI
CHE AWS CLI B2 A8 5t0f EFAB X|®IsHs 2ot 183 M8 + JaLich FYe 2ot o
& IDE EULICH O+ Zo| mAIEF LT

« region-code -2t Z10| AWS PCSE AWS 2™ AF835I=E X|HELICtus-east-1.
« vpc-id- AWS PCSOi| At&5t= VPCL| IDE X gL Ct.

o
- efa-group-name - 22t 210 CHal MEE O|F S =

e}

LICt.

aws ec2 create-security-group \
--group-name efa-group-name \
--description "Security group to enable EFA traffic" \
--vpc-id vpc-id \
--region region-code

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

CloudFormation template

CloudFormation ElE /& Al&5t0 EFAE X|Hst= £t O&5E dde + U&LICH O URLO]
MEEZg 22 =8 ChZ AWS CloudFormation 2£ 01 =2 = #fLct.
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https://console.aws.amazon.com/cloudformation

AWS PCS

A8 HEBM

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

sg.yaml
AWS CloudFormation &0 BHIE32 o1 4E0| M Ot S M2 =3It
« AEHO|E& WS 0iAM
- ABHO|EOQ &2 0|2 Y™ ELCtefa-sg-stack.
o I}2}0O|E{0f| A
« SecurityGroupName0i|2t Z2 O|&E &l2igfLIClefa-sg.
- VPCOA AWS PCSE A% VPCE MEHNSHLICE.
CloudFormation AE MM 2 2t25t1 AENE 2 L|IE{RIEFL|CH. CREATE_COMPLETE EFA E9F 1
S0 TE5H AIE e £H(7F E ZJdLCt.
(MEH ALE) X 2B M4
S{AE x| 2E0IAM EFASE A5t RE QAEAE A|Z5104 QIAEA ZHo| E2|X HEIE
A3t5te Zd0| E4LICEH EFAE A28t 24 HRFER & o Cist tix| 258 MAMELICH HEE
= 2S0f CHE BiA| 228 AAAWS PCSO| EC2 QIAEIA 0] CHE il TS 5t24H AMS &5
M.
EC2 Alst &Z 3! M4 == oljo|=
EFA HIEQ3 CIE{HO|AE= AWS PCS HAFE = 150l CHst EC2 AR EIZ S| M A EIL|CH.
HERZ 7t=E7} 0424 71 U= BR 048 EFAs 88 &= U&LICH EFA EoF O &1 MEIX HIX| 1

S AE >ESlof ZEELICH

o

pc7a.96xlarge?t Z2
ZHAEH HIX| 25

—=

F el HEYT 7IET
subnet-SubnetID10{| A Al

> 0
I

M oo
> rlo

rr

NI

1 A

o
rlo
A

m

FA

d

QlE{mH|o|A 0| EE45| F7lsHoF & LICH 2 E EFAOIE EFA EiTl()2 &

FL|Ctsg-EfaSecGroupId. CHE E ot &, £6| SSH EE= HTTPS2H Z
ok 1E2 7|2 HERA QE{H 0|A(DeviceIndexl| 2 K| E)oi|2t
E{H| 0| A7} X O|El A|Z & SecurityGroupIds LtZtO|E{E At
P& LICH 785teE ZF HIEQT QIE{H O|AGroups Aol CHEF ZES

M

Iju

2
- Mmoo
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e
I:o

H
S o
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"Placement": {
"GroupId": "pg-PlacementGroupIdl"

+

"NetworkInterfaces": [

{

"DevicelIndex": O,

"InterfaceType": "efa",

"NetworkCardIndex": 0,

"SubnetId": "subnet-SubnetIdl",

"Groups": [
"sg-SecurityGroupIdl",
"'sg-EfaSecGroupId"

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

EFAS HAFEY = OE ¥d E= Ydo|E

AWS PCS 5.’:%% L E JE0{E vCPUs, Z2AM|AM o} 7|Elx{ L EFA X 7} S8t QIAEATL Z
ZER|o{7} MX|E AMIE At&3t1 EFA X[ HESL|T QIE{H0|AE 75t
E Al .E:*!%i'% MBHES AR = OIS THELUCH

EFA AZEQ|of Mx[o| Z& &l fi_pingpong Z211 E”% %%}04 A % h:E J8oF e 7t
H S AlE = JU&LICH Ol HIAET €3 |

gh
J>
el
é
="'.=
O>-
rn
»
mO
4>
30
>
r
_lTI_
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o

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 MB350 Y E F =E9|IP FAE 3&LICkscontrol. TS MMM =4 E 10.3.140.692]
hpc7g-1 3% ,9/10.3.132.211 B L|Cthpc7g-2.

[J

o

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=25.05.4

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
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=25.05.4
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=2024-07-02T19:00:09 SlurmdStartTime=2024-07-08T19:33:25
LastBusyTime=2024-07-08T19:33:25 ResumeAfterTime=None
CfgTRES=cpu=64,mem=124518M,billing=64
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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

SSH(EE = SSMhpc7g-1)8 AF835t04 == & 3tLHO| MMl A= )oll 23 ZaE L
O[22 SSHE M 83le A% 22l =& & stLtollM edZsloF & &= U&LICE &

AA
E AlE RIZ3E Sa SSH 7|2 QIAEAE T 4dsok BfLCt

Ct.

[
—
74

om -

o

:|t| =
In 44
b

o
cEst A

% ssh ec2-user@l®.3.140.69

Ol Mt 2E0|M fi_pingpongE A|IZEHLICH
/opt/amazon/efa/bin/fi_pingpong -p efa
& | QIAEIA (hpc7g-2)0i @38 L|CH.

% Ssh ec2-user@l0.3.132.211

fi_pingpong 22t0/HE 2 =oilA Mastodof AtHoll @ZELICthpc7g-1. ot} olixlet § At
240| E Al|ofok tL|Ct.

rIH)iI

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

bytes #sent #ack total time MB/sec usec/xfer Mxfers/sec
64 10 =10 1.2k 0.00s 3.08 20.75 0.05
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 0

(ME4 AbE) CloudFormation BIE 32 AtEot04 EFA X[ A% RIE5! A

O O
EFAE MAMste Ol H 7tX| SO Je22 HAFE LE O Mete ol A 8E = Ue
CloudFormation &£ %/0| M3 E/LICt. Z|CH 4742l HESA 7FE7P U QIABAE X|HELICE 0424
HEQT =7} e QIAEIAO CHEH REMIBH LI 2 Amazon Elastic Compute Cloud AFS AHAS
Bt | EQT QIE{HO|AE FHZESHML.

(M= ALE) CloudFormation BE3!2 AFE3H0 EFA X[ AR RHAE3! 4Y 143


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

AWS PCS At dEAM

CHZ URLO|A CloudFormation ®IZ3!2 CIR2EZE5 CHS AWS PCSE A8 3st= AWS 2|7 9|
CloudFormation <0 42 =& L|Ct.

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

CloudFormation Z& 0 M RIZ2E o dEjoilA Ot 2f2 LI —ES2 E 7kX] 7I&2 mteto|
B 22 MSELULCH 72422 O02 & = U&LICH

e 0
. A OIEOH HEHOI =S 0|28 e2igtLich 9 20| AWS PCS ZHBE . TE0f Cis M=
O| Z&LICINODEGROUPNAME -efa-1t.
. E}E}DIE{OiIA-I

 NumberOfNetworkCardsOil M .eE I &0 /S QAATHAS HESR|F 7tE =& MEAfLICH

« Vpcldo A AWS PCS E2{AE7} HH{EZ E|= VPCE MEHRFLICE.

« NodeGroupSubnetldoi| A EFA X|3 QUIAEATL A|ZHE BE{AH VPCL| MEUIE MENFIL|CE

« PlacementGroupNameOiM EEE H|Q 510 == 50| CHEt M| E2HAE HIX| 252 MME
LICtH A& Sted= 7|& HiX| 280l U= B2 07]ol siE O|F S =T LICH

« ClusterSecurityGroupldol| A E2{AE 2| CHE QIAT AL AWS PCS APIO] EH°F HNAE {35t
= O AFSE B0t DS MEELICH B2 TZ40| 2{AH VPCOIM 7|2 2ot JES MEiE L
C}.

« SshSecurityGroupldoi| A EE{AE{S| =0 CHet QHIR = SSH HMAE 51&5t= O AHE5t=
Hot 2§09/ IDE AMS&ELCt

« SshKeyNameM|Al EB{AE{Q| =0 BMAE SSH 7| HO{E MEHFILICY.
« LaunchTemplateName0i|2} Z2 AlZF HEZI0| MFOo| L&l O|F2 =g
CENODEGROUPNAME-efa-1t. O|§2 AWS PCSE ALSE AWS 2| AWS AI™H o|of ZR &l ok

grlct,
-« 7|5 oteH
« 7 IAM E|AAE MM E AWS CloudFormation &= QS 2 £l LICH = QlghS MEMEL|CH

CloudFormation 2EHO| AEHE T LIE{RIELICH AlZ &l ZS2/CREATE_COMPLETEO| EE Sl AFEE
ZH|7t 2 74|t ?ojofl MHEICHE AWS PCS AHE = JET &7 AF2EILICIEFAZS ZHF
l:;.)l h:Ej. AHA—| |:|:|— o-I|:.||o|E

(=4 ALE) CloudFormation R Z 3! AE3t04 EFA X3 Al HIZS! 4 144



AWS PCS A

ol
nx
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x

AWS PCSOM HIER T T AL ALE

AWS HZ HAFE MH|IAAWS PCS) AFE L= OE0M AR E LEof HERZ Ity AARZ A
ZA5tod CllO|E{et mt S Z st HMAE = U= 7 YRIE M3 E £+ U&LICH Amazon Elastic
File System(Amazon EFS), Amazon FSx for Lustre, Amazon FSx for NetApp ONTAP, Amazon FSx
for OpenZFS, Amazon File Cache & AWS MH|AMM MB35t Tt A|IARIE ALSE &= U&LICH
FSx OpenZFS NFS Mt Z2 At 2218 ot AlARS ME8E =& /JU&LICH

b oiX| & CHELICH

\:_I

O| FH|oME AWS PCSOIAM HER T oY AAEE ALEst7| 18 18] ALE

HIE9I uh AIAT AR Ol CHEH T34 A

CHFet ol A|ARIO| T3 MF HE = ChEX|BH & 7HX] LA Ql 1Eq Aol &L

o QUAEIAO] 23 I A|AR AXZEQJ0{E Mx|SHoF ELICH 0|& £0{ Amazon FSx for LustreE
A&5tEdTd 2Bt Lustre TH7|X|7F Rlo{of BLICE HAFE E & AMIO| Z&St7{LE QIARIA
S A A= A3 R EE AE5I0{0]| 2t S s Y + A&LICH

- IR UHESRT ot AARD HFLE & OF QIAHA AMolof HESIT A2t lo{of gfLct

- IR UEST ot AARN HFL & OF QIAHA FFo| CHE 2ot I8 732 2 ZEof
CHEr e EE s1&stofF gfLict.

+ T AL AMABHE Bl Zhof LEHE POSIX ALSA A 18 LIFAHOIAE XI5k &
LICH 2% X| ofo™ PCS 2RHAH0|M AdElE 2 L Chat™ 2 MAol HEF @77 dAlE &
A& LICH

« T AAHE ERHE EC2 AR RIESIE AL85to S ELICH HEST T A|AHS BAE mf &
dote @7 EE MEH AP 2 Qls QUARAE 2f] Mol AAZE = oM & & U&LIC 0|2
Qla ol 7|x| of 2 HISO| Y EE = UELICH AR HIES! ClHZof CHEt RtMIEH LIS 2 MMS &
Z &M 2AWS PCSHIA Amazon EC2 AlA BIZ S ALE

HE 23 EFXH o |

Amazon EFS, Amazon FSx for Lustre, Amazon FSx for NetApp ONTAP, Amazon FSx for OpenZFS
2 Amazon File CacheE& Al&36t0{ I A|AEIS e = &LICH ofeH 2tEd Mg =& siod &t
HESZ Exel ol § &lstM2.
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https://docs.aws.amazon.com/efs/latest/ug/whatisefs.html
https://docs.aws.amazon.com/efs/latest/ug/whatisefs.html
https://docs.aws.amazon.com/fsx/latest/LustreGuide/what-is.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/FileCacheGuide/what-is.html
https://docs.aws.amazon.com/fsx/latest/OpenZFSGuide/what-is-fsx.html
https://docs.aws.amazon.com/fsx/latest/OpenZFSGuide/what-is-fsx.html
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Amazon EFS
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x

U A|AR MY

Amazon EFS I} A|ARIS MMELICH PCSARE & I8 QARHA
EtxH CHAFO| QIE=X| & QIgtL|Ct. EEsF ZF EFXY CHAMO| PCS &
Ol O} RHIRE Al F

= —
Elastic File System At& A A2 B A CHe 2 EoF 25 S MESHAM 2.

NEREL
Thel AlAE MOl Hot TB(B)S TAY LT OE0 ALY AR HE o) 27}

cloud-config HIZ{LI&E AFE504 Amazon EFS It A|AE
LICtH O] A3 BIEO|CHZ 22 MK ME HEE HhELICH
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m
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]
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« mount-point-directory - Amazon EFSE EIXlE Z QIAEIAC| B2

« filesystem-id - EFS It A|ARIO| It AJAE D

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==--

Amazon FSx for Lustre

THQl AAE A4

AWS PCSE Al2¢& VPCO| A FSx for Lustre T} A|AEIS MAMSHLICH P 7 S 2 %A 5 6E{H
3 H Al
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https://docs.aws.amazon.com/efs/latest/ug/accessing-fs.html

AWS PCS AHE AHEAM

AHIO|PCS AFE & I8 QUAEANAM QHI2E L Ol RHIRE HMAE 585t EoF 2ED}
d4L|o] UEX| EolghL|ct EoF 2 &of chist XMﬂ?_ LH & Amazon FSx for Lustre AF2 A4353 A 9]

Amazon VPCE AF&EF u} U A|AE HMA Ho{E EZESIML. FSx

INES =

7} FSx for Lustre Tt A|A

= & cloud-config Ol At&st= AF& XL CIO|EHE Z &g LC
O| AT ZEQ|CHE g2 AHEAte| ME ™

2 HFELCH

I-II

« mount-point-directory - FSx for LustreZ Efxli5}ed

rir

OIAEIAO| ZE

« filesystem-id - FSx for Lustre I} A|AEIO| T} A|AE

>
]]ITl
O

s mount-name - FSx for Lustre T} A|AEIO| EfXH 0|2

« region-code - FSx for Lustre It Y A|AEIO| H{EZ E[= AWS E[™ LICH AWS PCS AAET S
O|—HO|: ol')

o (MEY AL 1atest- FSx for Lustre| A Lustre X| &3t 2

rn

7

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==

Amazon FSx for NetApp ONTAP

THl AAE A4

AWS PCSE A8 & VPCOlA Amazon FSx for NetApp ONTAP I} A|AEIS MAMEHL|CH 4 ZH ™
%E 2| A3EEAH CHE 22/ AWS PCS ZARE & I8 QAEAE AFE SAUFH 718 Ho| ME
lof] HHZ&fLICH ot AJARIO| AWS PCS HAFE & OF QIAEHAOA QIHIRE Ll O RHIRE
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https://docs.aws.amazon.com/fsx/latest/LustreGuide/limit-access-security-groups.html
https://docs.aws.amazon.com/fsx/latest/LustreGuide/limit-access-security-groups.html

AWS PCS At dEAM

HMAE 5185t B O HAZAL|0f YEXR| ZQlg|ch 2ot &0 chst REMIEH LHE 2 FSx for
ONTAP AL MHEAMO| Amazon VPCE A28 I A|AERI HHA Ko{E 7

7} FSx for ONTAP It A|ARIO| RE E&E B ASt= cloud-config Ol At&St= ALE XL Cl|O|H
Aol ME HE 2 " LICh,

=

CIARIAO| AR

o
rr

« mount-point-directory - FSx for ONTAP 2 &g Ef x|

» svm-id - FSxfor ONTAP I} A|AEIO| SVM ID

« filesystem-id - FSx for ONTAP I} A|ARIO| mQ A[AE! D

« region-code - FSx for ONTAP I} A|ARIO| HHEZ E|= L|C AWS 2|7 (AWS PCS A|AH 1}
S sHok gf).

« volume-name - FSx for ONTAP E& 0|2

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

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

runcmd:

- mkdir -p /mount-point-directory

- mount -t nfs svm-id.filesystem-id.fsx.region-code.amazonaws.com:/volume-name /mount-
point-directory

--==MYBOUNDARY==

Amazon FSx for OpenZFS

THQl A A A

AWS PCSE A& VPCOAM FSx for OpenZFS It A|AEIS MMELICH ¥ 7t HE2 24356

BiH IR 29 AWS PCS HAFE E OF QIAHAE AIZtE SUSH 718 Yo MELIo]| HHZ &L

Ch. ot A|ABIO| AWS PCS ZHFE h:': OE QATAONAM QIHIR2E U OfRHIRE HMAE &S

st= 2ot OEM AK|of UER = Hot
ME A
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https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/limit-access-security-groups.html
https://docs.aws.amazon.com/fsx/latest/OpenZFSGuide/limit-access-security-groups.html

AWS PCS At dEAM

7} FSx for OpenzFS T AlABlo| £5 &8 HAISHE cloud-config Ol AH&SHE AL} CO]
EE ZEEfLICH Ol A3 REO|CHE 2L E ASAIS MF YEZ HiELICH

« mount-point-directory - FSx for OpenZFS 3R & EAMStEis QIARHAO| BZ
« filesystem-id - FSx for OpenZFS I} A|AEIO| mQ A|AE! D

« region-code - FSx for OpenZFS It A|AEIO| HHEZ E|= AWS 2|7 &L|CH AWS PCS A|A R D}
S J5Hof &Y.

I

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

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

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

Tt AlAE Y

AWS PCSE A& & VPCH A Amazon File Cache& &L Ct
EO|PCSAFE LE OE CIAEAE A|EE SAUFH 71 QJod
7F L E 98801 A PCS QIAEIA QL Il FHA| ZHo| QIHI2E &l of
S0 HAZE|of J=X| =HelgL|ct 2ot T Foi cHEt REMIEH LEE
O Amazon VPCE AFE 8 FHA| HMA AMO{E FHZSIAML.

> I x
M0
In
Im>

Azt &S
Tl AIAE MEO| 2ot IB(5)2 TREY =T D80l A AR BEZol £t

7} Amazon File CacheZ EAi3t= cloud-config Ol AF23HE AF2 A} OIO|E{E Z&HELICE 0] A3
ZEO|CIZ 42 AFSKIL| ME HEZ "iELCH

« mount-point-directory - FSx for LustreE EfA3te{= QIARHAO| B=Z

 cache-dns-name - It FHA|2| =2l O|F A|AEI(DNS) O|&
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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

0lo

1z
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x

« mount-name - It FHA|2| Ef X} O|S

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-nameetcp:/mount-name /mount-point-
directory

- -==MYBOUNDARY==

HESIZ B ofl x|
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AWS PCS At dEAM

AWS PCS& Amazon Machine Image(AMIs)

AWS PCSE AIEXI7I MB3st= AMIset &7 2 SstE 2 E2BAES 20 s AZESR|o{ &+

ol Fo{r RAEE MIBELICH AWS PCSE AlstE ZR0M MEstnolM fX| ZElstE ME
AMIE AL £ JU&LICHAWS. ZE2EEHM EH0l A AWS PCSE ME36t= B2 RtA AMIsE HES|
£ A0o| EZ&LICH o]l FHMME ME AMIsE HMst D ALEstE LTt AL X XIE AMIsE 217 &

—
C3t1 AF8ste ¢S CHELICH

=S|

« AWS PCSOIAM #Z Amazon Machine Image(AMIs) At

« AWS PCS& A& XAt X|'d Amazon Machine Image(AMIs)

« AWS PCS& MEXI XI™H AMIsE YEst7| /3 AZ E o DR[| 2 2[R

« AWS PCS MZ AMIs 2l2|a HE

AWS PCSO{| M MZ Amazon Machine Image(AMIs) AF&

2 0
TAAI

AWSE= AWS PCS 0| AR Ho 2 ALE

ok
rr

HE AMIsE MBS ELCt

/A Important
HE AMIsE CI280|H Z2HH 320l HYEX| &L

/A Important
MELlo] IPveEH A BEIE S FHE B AWS PCS ME AMIs X 042 LIER| T QIE{T|0]&
2 FMEARY = OB A HS 5K fALIch Al T A= MEU(PY4 L IPV6)
EE= IPv4-only MEH!

[0
>
0l0 rlo
ok
r
ful

2% AWS PCS ME AMIs & 7|
AWS Management Console

AWS PCS HE AMIs
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AWS PCS A

0lo

1z
0%
x

aws-pcs-sample_ami-0S-architecture-scheduler-scheduler-major-version

7t
HA

&

rr

* 0S -amzn2
#H## - x86_64 EE= armb4
#H#H - slurm

* scheduler-major-version-25.05

AWS PCS MZ AMIs 3to 24

1. Amazon EC2 2£ & LIC}.
2. AMIsZ 0O|S &Lt

3. HEZ o|0|X|E MEdgLICt
4

S EE BiOEE AMI 270l B ES! O|F 2 ALE5t0 AMIE AMELICH

« Arm64 QIAEIAO| Sjurm 25.058 MEZ AMI

aws-pcs-sample_ami-amzn2-arm64-slurm-25.05

¢ x86 QIAEIAO| Slurm 25.052 ME AMI

aws-pcs-sample_ami-amzn2-x86_64-slurm-25.05

® Note
AMIs7t O3] 7 Qi Z2 %4l EF QAR

[3]

7t A= AMIE AFEELICH

5. HFE-c I8 ML Aoo|EE ) AMI IDSE AHRELICH
AWS CLI

CtS W™ S AFE5t04 2|4 AWS PCS ME AMIE &2 £ Q&LICH region-codeE%t Z0|
AWS PCSE AWS 2|t At835t= 2 HhELICtus-east-1

4XH AWS PCS ME AMIs & 7|
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https://console.aws.amazon.com/ec2

0o
1z
0%
x

AWS PCS A

+ x86_64

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

--filters 'Name=name,Values=aws-pcs-sample_ami-amzn2-x86_64-slurm-25.05*"' \
'Name=state,Values=available' \

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

« Arm64

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

--filters 'Name=name,Values=aws-pcs-sample_ami-amzn2-arm64-slurm-25.05*"' \
'Name=state,Values=available' \

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

4
=

B DS Mt HLE YOO|EE [ AMI IDE AFS & LICH.

3

AWS PCS MZ AMIs CHal X}A|5] LotE 7|

AWS PCS M Z AMIsAWS PCS #Z AMIs 2 2|A& HHE

AWS PCSQ 5 8tE|E= XHA| AMIs 75

1y

AWS PCSZ X SstE Atal| AMIsE LEste WHE LotEe{H MM S HESHMRQAAWS PCSE AL
A X% Amazon Machine Image(AMIs).

AWS PCS& AFZ Xl X| Amazon Machine Image(AMIs)

AWS PCSE MH|AO0] 7}X4{2 = Amazon Machine Image(AM) 2} &7 2t S5t =& A ZI& LIC.
0|E+%F AMIsoi= 2lo|o| ~AZ EQo{ & F40| EX[k|of UE = U&LICEH B, AWS PCS 00| EQ}
fEI“ HHZ12| SlurmO| SHtEA| MX| & F4E[0f Qlo{ok ErLCt ALERE X7 AMIO| AWS PCS A&
EQo{E MxI5t2{H AWSH|IS EX| #EIXIE AHE 8o BLICH AWSH|S HX| ZE|XtE AHE 5104
P%XP X" AMIO] SlurmE MX[st= 0| EX|B Hote 42 2™ Slurm2 EX[E & JU&LICHTHE
=X 2 8).
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ol
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02
x

AWS PCS At

ALERE X|H AMIE LESHK| 2811 AWS PCSE A|TslEis AU MBste ME AMIE At

o =
& £ UaLIc AWS. REMIEH LI 2 AWS PCSOilM MZ Amazon Machine Image(AMIs) At
8 HR2 ATFAAR
/A Important

AWS 3= IPve T8 HEX M PCSE A5t A0l 24 = S4loi CHal IPv4
E X|§stE 7ol AwS = gfLICt. IPv6-only

Ol RtEME PCS ARE LE I1E1 &7 AE5I0{ HPC L A/ML T E2EEE F8E = U= AMIE
dst= ol =S0| Eulch.

|
. 1EHA| - QA QIAE

>

ARt

« 2Bt - AWS PCS 00| E Mx|

+ 3EHA| - Slurm A %]

o 4EHA - (MEH ALE) F7F E210[H, 2to|E 22| & of Z2[FH0|M AZ EQ|o{ MX|
« 587 - AWS PCSe ZEHElE AMI A4

« 6EH7 - AWS PCS ZAEE! = JE0f AL X[ AMI AR

o TEHA - LAl QIABIA B

1EHA| - (A QIAEA A|Z}

AWS PCS AZEQ0{ 2 Sjurm AAZSHE Mx|stD TMSI= O AFRE 2 Q= QUA| QIAEIAE A
StLCE O] QIAEIAE AF25104 AWS PCSet S 8tE|= AMIE AMAdstLICE.

QUA| QIAEIAZE AlSHSHL|C},

1. Amazon EC2 2£& AL\t

2. ErM FHo|M QIAEIAE MEHSHCIS QAEA AR MEHSI0] M| QUAEIA A|ZF OFHAIE L

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

AWS PCS At dEAM

3. (MEfALE) O|F Y B MMMt 22 QIARAS| O|F2 M3 ELICHPCS-AMI-instance.
A

of 2l&A EH:L(Name=Pcs-AMI-1nstance)§ 2 E L

4. Application and OS Images(OHZ 2710|144 & OS o|0|X|) Mo M X|ElE 2% #A| & stLtol
e st AMIS MEASFLICEH

5 QIAEA RY(Instance type) MMM X|HE|= QIATA R (supported instance type)= 41&4
glct
6. 7| H0o{(Key pair) MMM QIAEIAOC| AHEE 7| H0{E MEHFLICH

7. UHE3 ™M™ MMO|AM:
.  HSIEHEoF OE)M 7|E Eot OF MEHE MBS COFS QA B A0 CHE QIHIR E SSH
HMAE FE5l= EoF IS MEHEHLICE
(@)

8. /\EElxl(Stor e)
x|5t7|o S8t

E
9. 29 (Summary) 'l M QUIAEIA AZH(Launch instance)2 AEHEILICE.

227 - AWS PCS of|0|TE MX|

Slurmzt &7H At St 5 AWS PCSOM A[Zf et QIARIAE F 5= of|0|THEE MXIELICEH AWS

PCS Oi|0|MEof CHEr REMIEF LIS MM E HZstMRAWS PCS 0f0[HE HF.

1. AEFEF QIAEA O AZRLICH KEMEF LIE2 Linux 2IAE A0 AZEE HESHAL.

2. (ME{AMY)ZE AZE0] EH9IXI7P Z| &l SEQIX| 2 QletedT QIARAN| M HHE A Z E 9o

Cal
UHO|EE +™ELICE o] Z2MAE H E Hr 43 + U&LICH

« Amazon Linux 2, Amazon Linux 2023, RHEL 9, RHEL 8, Rocky Linux 9 2! Rocky Linux 8

sudo yum update -y

« Ubuntu 22.04 Z! Ubuntu 24.04

sudo apt-get update && sudo apt-get upgrade -y
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AWS PCS A

0lo

AM
=

02

A

4.

AWS PCS 00|ME Mx| mld e ChREEgLCH x| Y2 &= El tarball(. tar.gz) I

=

bl
7| FELICH 24l o8 HAS CHR RE S THS BHS ASSHAAIR. ##29 20| YA | ol

ABEA AWS 2|H 2 A|ZHSE 2 CiA|EHLIClus-east -1.

curl https://aws-pcs-repo-region.s3.region.amazonaws.com/aws-pcs-agent/aws-pcs-
agent-vl.3.2-1.tar.gz -o aws-pcs-agent-v1l.3.2-1.tar.gz

latest O HHFA HX HS S 2 CHA|5to] 24 HTE 7HxE + & A& LICHOI: aws-
pcs-agent-vl-latest.tar.gz).

Ol &% AWS PCS of0|ME A~ Z EQ|o] EZ|A0AM HAE = USLICH

(M AR AWS PCS &~ Z E Q|0 tarball2| A2t FAEE &QIELICH o] 2 E +=&5lod
o] HAIRLe| Xt23 ZBHE =felstn mhUo| HAIE O|F HAEHL &4 K| AA=X

AZE
EOolslE Zdo| E4LICH
a. AWSPCSE IHEZ GPG 7|E CIREE3F10{ 7|—2ICZ 7IX{SLICH ##2 YUA| QLAEAE

AIEFEF AWS 2|1 2 CHAIEFLICE B8l A 7] gfol gherElLict 7| 2t2 7IS&Lich ohE B
Aol M AbSEfLICH.

wget https://aws-pcs-repo-public-keys-region.s3.region.amazonaws.com/aws-pcs-
public-key.pub && \
gpg --import aws-pcs-public-key.pub

b. Ch& BPE Heto GPG 7|2 X[ES & IF LI

gpg --fingerprint 7EEFO3QEDDF5C21C

o o S 0o
BE2 chsnt SUet x2S

i
ol
__
o
]
[
[u}

1C24 32C1 862F 64D1 F90A 239A 7EEF Q30E DDF5 C21C

/A Important

X|Z0| dx|5tx| et = B AWS PCS O|0|ME Mx| AT REE AAMGHX| OFMAIL.
AWS Support0l E2|5tM 2.
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https://console.aws.amazon.com/support

AWS PCS Ag MEAM
c. MY IYUS CHREEST AWS PCS £2ZEQ|01 tarball THAO| MHES & QIgFL|Ct
region22t Z0| YA| QAAEA AWS 2| E A8t 2 HFELIClus-east-1.
wget https://aws-pcs-repo-region.s3.region.amazonaws.com/aws-pcs-agent/aws-pcs-
agent-v1.3.2-1.tar.gz.sig && \
gpg --verify ./aws-pcs-agent-v1.3.2-1.tar.gz.sig
CtE ot | AFSHA &23ELCH
gpg: assuming signed data in './aws-pcs-agent-v1.3.2-1.tar.gz'
gpg: Signature made Thu 06 Nov 2025 11:10:36 AM CET using RSA key ID ECCQAES5C
gpg: Good signature from "AWS PCS Packages (AWS PCS Packages)"
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: B7E1l 8788 3517 6A74 C3D5 EAF5 6088 136D ECCO AESC
Ao 7t & E|0 Good signature U1 X|E0| O] EHAHO M EHEHEl XIE D LXI5HE
B2 Chs BHZE Zidefct
/A Important
XI-'?'-OI UX|HX| o= B2 AWS PCS 2 ZEQ|0{ x| AFEEE MK OtMA|
2. AWS Supportdll 29|5tMI2.
6. LSE mAU0|M .tar.gz LS FEstT FEE CIHECIZ O|SELICH

tar -xf aws-pcs-agent-v1.3.2-1.tar.gz && \
cd aws-pcs-agent

AWS PCS AZEQ|0{& Mx|&L|Ct.

sudo ./installer.sh

AWS PCS A Z EQ|o{ HM mtd g & elsto] Mx[7t 3] &lgLct.
cat /opt/aws/pcs/version

CSot fArstH £34EL|CH

2EHA|

- AWS PCS 00| E Mx|
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https://console.aws.amazon.com/support

AWS PCS

AGENT_INSTALL_DATE='Fri Dec 13 12:28:43 UTC 2024'
AGENT_VERSION='1.3.2'
AGENT_RELEASE="1"

3EHA| - Slurm A x|

AWS PCSQ} 3 8tg|= Slurm HAES Mx|EL|C REAIEH LI 2 AWS PCS2| Slurm H{X Eredg &t x
SHAAIL.

@ Note

Ol B Q| Slurm £ ZE 9017} AxIE AMIZ} = Z TS EAIE 28stof Al B{Flo]
Slurm Ax[3H0F BLICH AWS PCS OOIME S SHAE] M4 Al TAE Slurm BHF0] k2t
2IELQ) Al 2HHE BITQ| Slurm HIO|LIZIS & A5HetLICH

Slurm2 M x|s5l2{™

1. AWS PCS 2ZES0{E Mxl#H SUsH YA IATI A0] AL

2. Slurm AX| 22X AZEQ0{E CIREEFLICE Slurm x| ZE2 2 A4 FF
tarball(.tar.gz) ItL 2 HF7|ZELICt z|4 oHH HAHS CHREESE{H O EHE2 AIS5H
AN ##22t L2 UA| QIAEA AWS 2™ o] 2 CHA|ELICtus-east-1.

curl https://aws-pcs-repo-region.s3.region.amazonaws.com/aws-pcs-slurm/aws-pcs-
slurm-25.05-installer-25.05.4-1.tar.gz \

-0 aws-pcs-slurm-25.05-installer-25.05.4-1.tar.gz

latest O|M HYAM HT HEZE E CiA[6t0] Z|& HAEE 71XE == U&LICH: aws-

AA EH
pcs-slurm-25.05-installer-latest.tar.gz). M3 40| UE AFS"' 7tse HES MA S
=2 MMe HE5HRAWS PCSO| Slurm B,

(® Note

O|l= Slurm x| T2 AT EQ|0{o| &35 ZIP|A0AM HAZE 2 Qla L}

3EHA - Slurm A% 158



AWS PCS

HQIELICE o] Y E s~sto A

Mg &
AT AL &4 Z|X| oot X| &2l

3. (*‘IEH AFE) Slurm A x| 22X} tarball2| Al2|MH0t FZ44
E Qo] AAIRIL| Xt BHE &elstn ol HA|IE Of
st= ol E&LCH

k=]
=
S
T

AWS PCS& HEZ| GPG 7|2 CIRZE35t0d 7|—2IeZ JIX{SLICh ##2 &

AIEFEH AWS 21T 2 CHRIELICH BRolA 7] Ztol eetEILICh 7| 2t VIS e Ok B

A0l A AbS LI

a.

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

public-key.pub && \
gpg --import aws-pcs-public-key.pub

b. CtE BHES AAsI0{ GPG 7|2| X|E2E = lgLIch

gpg --fingerprint 7EEF@3QEDDF5C21C

£ gretoljoF ZLict

- =

gl

N

rot

0424

Jd2 s sd

rlo

1C24 32C1 862F 64D1 F90A 239A 7EEF @30E DDF5 C21C

/A Important
X|I20| edx|5tX| &t= A< Slurm AX| &

= AOREE AMSK| OFAMAI2. AWS
Supportol| = 2|5tAH L.

c. AMB oS CtREEStD Slurm EX| ZE|Xt tarball THH | MBS & QIR LICH region22t
& RQUAEA AWS 2| & AlZE 2 HhEL|Clus-east-1.

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

slurm-25.05-installer-25.05.4-1.tar.gz.sig && \
gpg --verify ./aws-pcs-slurm-25.05-installer-25.05.4-1.tar.gz.sig

CtE2ot fAsHH &24EL|cH

assuming signed data in './aws-pcs-slurm-25.05-installer-25.05.4-1.tar.gz'

gpg:
gpg: Signature made Fri 24 Oct 2025 ©05:05:11 PM UTC using RSA key ID ECCQAESC
gpg: Good signature from "AWS PCS Packages (AWS PCS Packages)"
gpg: WARNING: This key is not certified with a trusted signature!
gpg: There is no indication that the signature belongs to the owner.
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https://console.aws.amazon.com/support
https://console.aws.amazon.com/support

AWS PCS Arg dE

A

Primary key fingerprint: 1C24 32C1 862F 64D1 F9QA 239A 7EEF @3QE DDF5 C21C
Subkey fingerprint: B7E1l 8788 3517 6A74 C3D5 EAF5 6088 136D ECCO AESC

ZAntof|7t LE E|0{ Good signature UL X|E 0| O| HHAHO|M EtetEl X2t LX|H=
AL Chs THAH R TI—>ELIC

/A Important

X|20| Yx|5tX| = AL Slurm x| A3 R EE AMSHX| OFAMAI2. AWS
Supportol| = 2|5tAH L.

4. &5 .tar.gz UM LtUES FEstD FEE CIHMEEIZ O|SstMAIR

tar -xf aws-pcs-slurm-25.05-installer-25.05.4-1.tar.gz && \
cd aws-pcs-slurm-25.05-installer

5. Slurm2 AX[EfLICH DX ZEIXtE Slurm K sliiEs & =S 22, Hduted A AX[gfLoh
of Aol el H B Hx &L

sudo ./installer.sh -y

6. AZEZ HH U2 EQIsto] Ax|E & lgfLCt
cat /opt/aws/pcs/scheduler/slurm-25.05/version
Ct2 It FASHA £=23ELICt

SLURM_INSTALL_DATE='Mon Nov 3 14:23:38 UTC 2025'
SLURM_VERSION='25.05.4"
PCS_SLURM_RELEASE="1"

4EHA| - (B4 AFE) =71 EBHO[H, 2tolE R 2] & ol E 2|70 A Z E 90

AUA| QAAEAO| F7} EEIOIH, 2to|EE{E| ! OHZ 2|70|M AZEQ|0{E Mx(|ELICH x| MR

EH offZz(7o|Md L 2tolEe{2lof et EeFRILICH oo AWS PCS& AR AL X|H AMIE ElE5}
Xl ote 2 HX{ AWS PCS AZ E Q0] 2! SlurmBt Mx|El AMIE LESIT EHAESHCIS 7| 82
£ EOolst & AA AZEQ o] B 2HE MTXMo =z FI5t= ZWo| E&LILC

4T - (MEH AR =71 EBFOIH, 2Ho|E 22l 2 o EZ|FH 0| AZ E Qo HR|


https://console.aws.amazon.com/support
https://console.aws.amazon.com/support

AWS PCS
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« Elastic Fabric Adapter(EFA) &2 Z E2|o{. RAtA|Bt LI&2 Amazon Elastic Compute Cloud AtHE AH
M2| Amazon EC22| HPC HIEZE8 EFA & MPI AI 57|18 FEstMR.

« Amazon Elastic File System(Amazon EFS) 220/ E. R}M|EH LHE 2 Amazon Elastic File System
A& B AML| Amazon EFS 2EI0|ME =5 HX[E & Z M. Amazon Elastic File System

« Lustre 22}0|21E: Amazon FSx for Lustre 2! Amazon File CacheZ AF2&fL|C} XIMIEH LIRS
FSx for Lustre At AHA{ 2| Lustre 22I0|HE Mx|E &HZ5HML.

« Amazon CloudWatch CloudWatch O{|O|ME.. XtAM|8H LI 2 Amazon CloudWatch AFE AH A O]

CloudWatch Of|0|ME MX|E & ZXSHM L. Amazon CloudWatch

« AWS Neuron: trn* &l inf* QIAEA RS AFSELICH REAIEH LI 2 AWS Neuron AEME & =X
SHMI2.

- p*EE g* QAEHA REE AE5t7| 28 NVIDIA E2t0[H, CUDA %! DCGM.

5EHH| - AWS PCSQt £ 2HE|= AMI A

Zost ATEY o] T4 248 IS 5 AWS PCS HFE = IB0lM JATAE AlRtste o
RIALS & 4 Q1= AMIE AAd3fLICt

/A Important

AWS #EM= IPv6 & HESIT M PCSE AI8dte R 2EZ2 == S4&lof CHal IPv4
£ x|¢stE 7ol AwS E EfLICt IPv6-only
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|X| 444d(Create image)]0ll A C

a. [0]|O|X] O0]&(Image name)]oll AMIE MHStE 0|E S =istLICt

=
b. (&4 AFE) [0]0|X| MH(Image description)]oll AMIS| = of CHEF Ztekst MHES QU248
Ct.
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-enable
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B d¢ ddEg + A&LIch
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Slurm HHS 2 Mt Of £ 80| HES AFE At
== Slurm B{E0| EOLO| S E5t7| Fofl FEtsts %ol EaLict

AWS PCS2| Slurm &||

M AWS PCS Z{AE{ 0l CHEF Z|HE M 35tst0] 2EHAEH AT E ZLIEHZ ST, ElaA KMEE X
5t10, EH 7Y £ AFE L= OE0] CHEF MESHE HMA Mo{E HEIE &= &LICH AWS
PCSE 22{AE{0 CHEt 3[HA| C|O|E{H|IO|AE M5t T ztelst2 2 Hr o 3|H| Cl|O|E{HI0|AE M4
st mz|E Jg!on & LICH. AWS PCSE SlurmoilM &|H| 7|58 A2 &LICt. Slurmel 374 7|50
CHEE REMIEH LHE 2 SchedMD2| Slurm AEME 2 XM

3|HE ASstedH M 2BAEE ddstn MEIxo = 37 mtet0|EE A8 M gd3teLct 2
BHAE HEN7F Active Ol HAFE £ OF0| U AR 222 = =9 Linux Aoi 21235404 Slurm
sacct BHE AIE5tod H Y CIO|EE E= &2l 3|H 7|58 =™ = U&LICH

(® Note
3|H= Slurm 24.11 O| AU A R| =L}

AWS PCS console

Se{AE MM HOo|X|oMH RF 8 Q| Slurm(HA 24.11 0|42 AMEdSHoF BHLICH AHEE A
Mol M 3|HE gAd5stct.
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AWS PCS API

CreateCluster API Z¢doi CHEH S &0f accountlng T2 MSELICH accounting A
MO ME modeZ AT LICISTANDARD. AHM|EH LHE 2 PCS API £ X 9| CreateCluster and
Accounting® EZ5tM. AWS

CHS oMol M= AWS CLI & AF8 35104 CreateCluster API 242 S &§fL|ct utetOlE] 2t 5t
2 EXEE 3|AHE accounting="'{mode=STANDARD}' &3} &L|Ct.

aws pcs create-cluster --cluster-name cluster-name \
--scheduler type=SLURM,version=24.11 \
--size SMALL \
--networking subnetIds=cluster-subnet-
id,securityGrouplds=cluster-security-group-id \
--slurm-configuration
scaleDownIdleTimeInSeconds=180,accounting="'{mode=STANDARD}', slurmCustomSettings="'[{paramete

/A Important
FEHetH 71 M7 20| wAstL|CH XMISH L2 AWS PCS 22 H0|X|E &
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2 N
!50 ok

2AH &Y +H

OIZ3tE CHA| WEsHR| S RE 7I1E SBIAE{IM BAIS A8 st7L} HIZAISHE % QlaLich &
Mgt LIS AWS PCSOIM SEIAE] EI0|E EHlg BZsHAAlR.

E[HE HIggststH S e{AE7E UPDATING &EN7L El= FA| 27| 7IS0f Cigh 7t EX|ELICH
3|HE &d3tstH F{AET 322 ACTIVE ZEE Sot7tH A7 A|ZFELIC.

AWS PCSO| A Slurm &|H|e] =L 7§
CH2 7192 AWS PCSO| 1850 AWS PCS7} Slurm 3|42 7 #5t= ghede Ao{ghuct.
3|H| cl|lo|E{H| 0| A

AWS PCSE 3|H CI0|E{E AWS A AWS A K 8tol| A MM El o|o|E{H| 0| A0 K{ZFEFLICE. of 2HA|
Ag £ 9i&LICH slurmdbd. conf.
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EE ddg Zre MZguct e MZ5HK| etom AWS PCSE= O|O|E{H 0| A
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AWS PCS console

S{AES MAMEH= CHH ol Y22 7|2 MH AlZHS R|AELICH 2 A MM Ho|X|oM £5
g HHT0| Slurm(HHT 24.11 0| &) & M=t T 3| E Fdstatiof LIt AFES LYo 7|2
M7 Alzh(e)el B+ gte Y=grLic

AWS PCS API
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CreateCluster API ZUE 3£ M| MSSt= accounting ME 9|
defaultPurgeTimeInDays YR E2E XI™ELICH XtAM|EH LHE 2 PCS API & X9
CreateCluster and Accounting® & ZX35tAM 2. AWS

O o
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B[ EHH M

O] MH2 SlurmO| FHAE{ 0l CHEt 2 ME 77|, ElaA XM L (A HE S dott HdEstAH A
E{ slurm.conf It Q| AccountingStorageEnforce Itzt

gstex| AAELICH ol MEe FBiA
DIEfol SHTFEILICH MS 240l ZES MY £ UALICH 242 MsHX| 2t BHAE Q| &Y

g
of M8&|E 2|7 Mef 70| gi&LICH AWS PCSE CHE S4& K| MELICH

- 9473 job-to-account OH &

« M8t-2lAA XN A

« QoS- MH|A EE 2F At

« Ot ZE - BT LHOM 22 EF
« nosteps - EtAH| 3|AH| HIE &35t

* nojobs - 2t 2|H| H|E M3}

192

Fo 74


https://docs.aws.amazon.com/pcs/latest/APIReference/API_CreateCluster.html
https://docs.aws.amazon.com/pcs/latest/APIReference/API_Accounting.html

AWS PCS A

ol
nx
0%
x

Olz{&t Mo Chgt RtMIEF L8 2 SchedMD2| Slurm MHEAE FH Z5HM 2.

AWS PCS console

ZHAEHE dHsts HAHC dRE SMHE dEELICH Fe{AE dH Ho|X[0MH REE HTQ
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AWS PCS API

SlurmoilAf o248t 442 ZE{AE 2] slurm. conf THAol| M E/LICH AWS PCS E{AE(Q]
slurm.confoll 2% HMAE = i&LICH CHA %E-I/\E-ISlurmCustomSettlngsE A Adsk
CreateCluster API 0 & XS ELICH XtMIEH LHE 2 PCS API # X 2| CreateClusterg &%
StAl2. AWS

o %

7|& AWS PCS EHAE 0 CHst 3|H 7 7IK 27|
Slurm 3|H| 782 EHAE{ Q| Slurm 40| & ElL|C}.

AWS PCS console

1. BN FoM 2EAEE MEELICH
2. S2olM S2AE OB MELICH
3. T M EHO| Slurm MM B|H S A& L|CE
AWS PCS API
GetCluster APl 2 AI235t0{ Ze{AE TS 7IKSLICE 3|7 T2 &S 4 &L

CtslurmConfiguration. | A%&modelto| g2 OPEHOH defaultPurgeTimeInDays U&L
Ctaccounting. MEASH 5[ EHM M S M2 of2fof U&LICkslurmCustomSettings. AtAEH
LI 2 PCS API & X 9| GetClusterg & X 35tM 2. AWS
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M 2B{AE{0l A Slurm REST API
AWS Management Console

1. https://console.aws.amazon.com/pcs/ AWS PCS E£ 2 iLict.

2. EHAH dYS ML
3. ZAE ME HE0oAM Slurm B{T 25.05 O|AF S MEHSHL|CE.
4. Zeolmet e F2AE HYEE FEELICH
5. AFAEDH 74 MMM REST APIE EMdstEoZ MAErLCH
6. ®St= 240 ZE 68200 HTTP EBHEE §{E5t= 8 F{AE ESt O FHELICH
7. StiAE MM ZZMAE 2t ELCH
AWS CLI

1. SAEE MAME il Slurm REST 1A F 718 ct.

aws pcs create-cluster --region region \
--cluster-name my-cluster \
--scheduler type=SLURM, version=25.05 \
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--size SMALL \

--networking subnetIds=subnet-ExampleIldl,securityGroupIds=sg-ExampleIdl \
--slurm-configuration slurmRest='{mode=STANDARD}'
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AWS Management Console

1. https://console.aws.amazon.com/pcs/ AWS PCS 2£& 2 JLIC}.

2. SE0|M 2HAEHE MEHELICL

3. ZHAHE ME HEo|M 22{AE{7l Slurm T 25.05 O|& 2 AL 35t=X| & QlgtLct

4. Z{AH HEES MEiFCH

5. AFAED F MMM REST APIE Mo 2 MLt

6. ZEAE YO|O|EE MEHGto] HE AL S M &L

7. ¥oteE £A0| ZE 68200 M HTTP ECHEE 85I & FE{AEH 2ot OES F/8&LIct
AWS CLI

1. Ol oAt Z ol 22HAEE Slurm REST &2 2 UC|0|E & LCH.

aws pcs update-cluster --cluster-identifier my-cluster \
--slurm-configuration 'slurmRest={mode=STANDARD}'

2. Pots &40 ZE 68200 M HTTP ECHEE i85S SeiAH 2ot 1§ FEELICH
T8 & wMsE

REST APIE &Ad3}5tH AWS PCS7} RSO 2 CI28 £8shct.

« JWT ME 7|2 45104 AWS Secrets Manager0ol| K& &fL|C}.
« VPC https://<clusterPrivateIpAddress>:6820 LH2|0|M API JIEXZQIEE L E&LICT

« 2{AE M2 AUO|0|ES0{ RESTAPI QIEZQIE M MEE E A|IgfLC}.

Old =fd #tEl & E{AEH 2ol REST APIE 21&5t1 AISE == U&LICH
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AWS PCS9| Slurm REST APIE= JSON & EZ(JWT) Q152 AF835tod SAE 2|4 A0 CiEt EoF
HMAE EHELICH AWS PCSE AWS Secrets Manageroll XM&E 22|18 MY 7|2 MS35tH, 0|2
ArE35tod S A8 At 3Y SaYo| Z&#E JWT EES MM LI

A =

!

Slurm REST APIZ 2I535t7| Toi| CtZ & & QISHMIR.

- EAE 74 Slurm 25.05 0|4 & REST API7| & M3HEl AWS PCS E2{AH.
« AWS HEH: JWT MY 7|0 CHEF AWS Secrets Manager0il CHEH M| A QIL|CEH
« N8R HE: EB{AE HHEHO| AF8 X} 0|F, POSIX AFE A} ID & 3tLE O|& 2] POSIX 21& IDs.

« HERI AMA: LE 68202 518ot= Eo 21 &S AEEH FS{1AE Q| VPC LY HZ.
At
Slurm REST AP| IEZQIE FAE Z{M5}2H

AWS Management Console

https://console.aws.amazon.com/pcs/ AWS PCS &2 L|C}.
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SAE TE MR HEoAM A=Z0IE MM
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AWS CLI

1. B M835tod EB{AH MEIE FElgLICtaws pcs get-cluster. 8H2| endpoints EE
0| SLURMRESTD HEXQIEE R &L|CH CIS 0| & & 13AM2

"endpoints": [

{
"type": "SLURMCTLD",
"privateIpAddress": "192.0.2.1",
"port": "6817"

1,
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{
"type": "SLURMRESTD",
"privateIpAddress": "192.0.2.1",
"port": "6820"

}

]

2. ZSHIE HAOIHTTP 2HE E &5l API &S s&le = &L|Ct

http://<privateIpAddress>:<port>/

JWT M3 7|& AMste{™

o &~ 0 N

https://console.aws.amazon.com/pcs/ AWS PCS &2 L|C}.

S50l FHAEHE MEELICH

ZRAE T4 M HEIM AFE AF
g 7I= 3

JSON ¢ EZ(JWT) 7| ARN & HH

AWS CLI & AF&73}0q Secrets Manager0il M ME 7|2 ZHA4ELICH.

aws secretsmanager get-secret-value --secret-
id arn:aws:secretsmanager:region:account:secret:name --version-id version

C2o 22 Z4 202 AF85tod JWTE MAdstL|ct,

exp - JWTQ| 1970 0|F X CHe| otz AlZt
« iat-1970d O|F A = Q| Alzt
- sun- Q&2 QEt ALEXL 0|7
* uid - POSIX AF8Z}ID
+ gid-POSIX Z& ID
« id- F7} POSIX X134 BH &4
- gecos - AL O] 812 #= U= Ol 2 XMESt= Ol At F A S El= AFSA M Z=
« dir- AHEXte| & C|HEZ|
- shell - AF8%to| 7|2 M

« gids - AEXI7t = F7HPOSIX IE IDs 5
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AWS PCS Ab
2. Secrets Manager0oi| A ZAA8eH ME F|E AFE5H0] IWTO| MBErLICEH

74 A
3. EZo| MMt otz Azt d™EEL

® Note

sun 2oi|¥e| it 2 ChE & siLIE MSE + A&LICH

* username

« userclaimfieldd|HE S Holst= AFEXF X|H E = O|& AuthAltParameters

Slurm custom settings

id 2ol Liel name HE

1. CI2 4y S StLIE ALSSto{ HTTP LEH| JWT EEE2 Z gLt

« Hlo{2{ EZ - Authorization: Bearer <jwt> &l 7}
e Slurm &l - X-SLURM-USER-TOKEN: <jwt> &l F7}

2. RESTAPIQAEZQIEON HTTP LE2 s=&gfLICt.

CtZ2 curl?t Authorized: Bearer S|HE AFE35t0{ /ping APIO| HA[ASH= 0d LICH.

curl -X GET -H "Authorization: Bearer <jwt>" \
http://<privatelpAddress>:6820/slurm/v0.0.43/ping

JWT A4 of

AWS PCS 22{AH JWT ME 7|E€ 7tXet 24 Tt U2 MHE & LICt aws-region, secret-arn & secret
7Tl gt S E{AE0] MEst 2t 2 HiELICH

#!/bin/bash
SECRET_KEY=$(aws secretsmanager get-secret-value \
--region aws-region \
--secret-id secret-arn \
--version-stage secret-version \
--query 'SecretString' \
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--output text)
echo "$SECRET_KEY" | base64 --decode > jwt.key

O| Python MIMAIME MY 7|E ALE5tod JIWT EEE ddsts LS EodELICH

#1/usr/bin/env python3

import sys
import os
import pprint
import json
import time
from datetime import datetime, timedelta, timezone
from jwt import IWT
from jwt.jwa import HS256
from jwt.jwk import jwk_from_dict
from jwt.utils import bé64decode, b64encode
if len(sys.argv) != 3:
sys.exit("Usage: gen_jwt.py [jwt_key_file] [expiration_time_seconds]")
SIGNING_KEY = sys.argv[1]
EXPIRATION_TIME = int(sys.argv[2])
with open(SIGNING_KEY, "rb") as f:
priv_key = f.read()
signing_key = jwk_from_dict({
'kty': 'oct',
'k': b64dencode(priv_key)
1)
message = {
"exp": int(time.time() + EXPIRATION_TIME),
"iat": int(time.time()),

"sun": "ec2-user",

"uid": 1000,

"gid": 1000,

"id": {
"gecos": "EC2 User",
"dir": "/home/ec2-user",

"gids": [1000],
"shell": "/bin/bash"

}

a = JIWT()

compact_jws = a.encode(message, signing_key, alg='HS256"')
print(compact_jws)
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abcdefgtjwttoken...

|_

AWS PCSOi| A &4 2H2|0d Slurm REST API AL

Slurm REST API 72

Slurm REST API= HTTP & Sl EtAH &El &0 =2 :LEHE'O' HrAlo 2 M| A
LIC}. o|2{8t =2 EME o|al5tH APIE AWS PCSe} &7 &1tA M8 S

- HMA Z2EZE: APIE E0{2E 2 Z2to|H HESZ LM S4l5t7| ?{8 HTTP(HTTPS Ot )
E MSgLich

- A ME HE: SBAEQ Z2to|H IP £ slurmrestd ZE(YBIH O 2 6820)E AtE 3504
API0Y| HMASHLICEH A 7|# URL @AI2 LICthttp: //<privateIpAddress>:6820.

« APl HHZ 22|: API 2 Slurm A [0 SHE & LICH Slurm 25.052] 2 H{& v0.0.432 AFS &L
Ct H™ S = 2 Slurm 22|A0) et HZAE LT Slurm 2 2[4 HE oM ##A X[ El= AP H
Mg & = JdaLch

« URL #+X: Slurm REST APIS| URL X & QL
Cthttp://<privateIpAddress>:<port>/<api-version>/<endpoint>. REST APl ¢IE 3
QlEof CHet REMIEH AHS HEE Slurm AEMo|M &Qle £ QlaL|Ch

AN E=A

Slurm REST APIE AtE35t7| ™ol CtS 2 = elsloF & LCh.

Ef 7£4: Slurm 25.05 0|4 & REST API7} &3l &

_I
&: et MR RHH 58 2ol ol U
E

3 HMA: ZE 68202 {85l Eot IES AFHESH E2{AE2| VPC LY @14

L]
e

REST APl AE 201


https://slurm.schedmd.com/release_notes.html
https://slurm.schedmd.com/rest_api.html

AWS PCS
"job": {
"name": "my-job",
"partition": "compute",
"nodes": 1,
"tasks": 1,
"script": "#!/bin/bash\necho 'Hello from Slurm REST API'"
}
}

2. HTTP POST @&H& AF&35t0od 2edE MEELICE

curl -X POST \
-H "Authorization: Bearer <jwt>" \
-H "Content-Type: application/json" \
-d '<job-json>' \
https://<privatelpAddress>:6820/slurm/v0.0.43/job/submit

3. ZLUEHEZ FMozZ gHof gretE 2 IDE 7|E35H SLICH.

2t MEHE 2LIERSEAH

Ed 2ol chet HEE 7S LI

-

curl -X GET -H "Authorization: Bearer <jwt>" \
https://<privatelpAddress>:6820/slurm/v0.0.43/job/<job-id>
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2. QUBE AIEXIC

curl -X GET -H "Authorization: Bearer <jwt>" \
https://<privatelpAddress>:6820/slurm/v0.0.43/jobs
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S HUS FIAELICH

fjo

i
)

DELETE 2ES E U

curl -X DELETE -H "Authorization: Bearer <jwt>" \
https://<privatelpAddress>:6820/slurm/v0.0.43/job/<job-id>
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AWS PCS2Q| Slurm REST API FAQ

Of MMoiMH= AWS PCS2| Slurm REST APIO| CHaH Rt

Slurm REST APIEH S 3 lL|7t?

Slurm REST API= Slurm &3 2 #g|xiet T2 agal ghalo gz A R84 9l= HTTP QI
E{H O|AQULICH GET, POST X! DELETER} £ E& HTTP HIMEE AIE35t04 S {AE{0] CHEH
AE ol = &L

FIE ML Qo] Hrde MES T SeiAH SEIE ZLEHZSH 2la

AE& £ Q&L7tscontrol token?

oM MMEEt EE
FEIXI or& L|CH PCS Slurm REST APIO]|
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gfots 54 A4 5 Soiedol £

OlL|R, E& scontrol token &322 AWS PCS% =
= username(sun), POSIX AF& A} ID() 2! group ID(uid)E
BE EZEUwWT EZ0| 2 FfL|Ctgids. IDs & Slurm E%NIE o|lz{8t T4 Zoi ol giom

APIO| M HEEIL|C}.
VPC 2|2 0{M APIO|| HMAE 4= QLER?
CHOE! IP A E AFE35H0{ VPC LHOi| A{TH A
4 VPC Link, API GatewayE At&3l04 Application
Lt ot 44 g 2f8f VPC I0{- = VPN 422

—_==

OtL|2. REST API IE X QIE= Slur
Mg = UGLICH F ANAE

T AAHE

Load Balancer2t Z2 AWS MH|AE 7345}
M ELCE.

API7} HTTPS CHAl HTTPE AFE3HE Olf= FUULIN?

Slurm REST API= 2 AE|Q| =208l HEST LM LIS Q=
LIC 2537} 2Hest T2 HM H | Z 9| A API HO|EQ 0|, 2E dliZ
E5ll o} F|EH A O =2 £ZF 0| A SSL/TLS SEE 7§ £ &Lt

REST API0f CHEl HMAE A|ofste{T o{=H| sof &L|7t?
So{AE|Q| Eot I8 FAIg 746104 Slurm HEE8{2| ZE 682001 CHEF AMAS
IP HQ| EEE VPC LIS EH AAZEE{O| AR §{S5I T2 QHIRE 73

AI_|§|oI- A Ol=
XHEFEFLICE.

= T AR

15104 API PIEZQIEOf CHEt Rt HHAE

JWT ME 7|& A stz o= A sfok g L7t?

g OIARIA QI0| EHAEE R #E| ZEZ HES CHS AWS Secrets Managerg S35 7| I
ME AFELICH AT 2R E|H CHY [P S CHA| E&HELICH 7|2 JIWT EER2 25 RE6HK|
ofo o 2 Secrets Managerl| M ME 7|2 AF&35+04 CHA| M A5l oF &rL|Ct
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REST APIE AF&3tE4 Slurm &|A|

Y AME L ZLEZED Z2 7|2 REST API 2 dof| ER38HX| f&Lich O

OtL|L, Slurm &A= & Zt
ol ™M 3|H 7 ZHegrL|ct

Lt A /slurmdb 2 A 24
AWS PCS REST APIO|M &S 35lE EFAF -5 UL 72

=
E OI_|§§ iFA-|§|.g|.

Prometheus& Slurm Exporter, SlurmWeb & & Slurm REST APl &Al2 M2 & AL A X of
EZ2|7o| e E&5H04 BEf2 7|Z Slurm REST API EZ2I0|E 7} AWS PCSe &7 2S5l oF &
LICt J2{Lt @152 scontrol token ?5Hof| o|ESt= 7= AWS PCS JWT 7 AtEoll 3|
=745 ofF gfLct.

REST APIE At&5t= Ol F7t HIS0| 5Lt 27
OtL|{R. Slurm REST API 7|g% %Hgéromu Mgste Ol 2E F7t 32 A&t 712 2
HAE Ela20f CHE B2 B0k 20| X|=5HH Lt

REST APl &M & s Z@5t24= 0| 3ok & LI77t?
- HERS 24 =H

of HAE == Qs B2 ZHAE HEEBH HTTP RHEE & W 94 At Alzt
=

ZR|: 2etO|UET S YU VPCOH| UL HAHE HER 3 2t*E0

Ol AA IP EEE MEUHIO|M ZE 68202 HTTP ECHEIE FESEX
« Slurm REST 2/& 2A|

JWT E20| R E5HK| 7Lt SR EIGAL B MBE B2 API 23 SEHO| 2F Teof

"ZEEZ QE QF"E BrEHELIC

Q& MIAIX| of:

{

"errors": [
{
"description": "Batch job submission failed",
"error_numbexr": 1007,
"error": "Protocol authentication error",
"source": "slurm_submit_batch_job()"
}
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| oLt =X|, Secrets Manager2| HIE 7|2 HEE]
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JWT E20| R23HXIBH LIS 2EL 2EAT} FRE B2 TH0| AR TES B YA BX|
(PD) A EiZ MEE|RE &= U&LICHIobAdminHead. scontrol show job <job-id>E At
835t0{ S ZHALELICH JobState=PENDING, Reason=JobHeldAdmin, 27t ZA|IEL
CtSystemComment=slurm_cred_create failure, holding job.

Hot & U: 2 & Hel2 JWTe| 22 & 2t = JU&Lct EZ 0| MAStH F4 &[0 YT PCS
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AWS PCSO{| A SlurmE Al&35lo{ AF & - E RFE!

AWS PCSE Slurm2| 7|2 scontrol reboot HHEE X|HELICH EC2 QIAEA WA Qio| AFE

T EE MEESIE{THo| HAS A ELICH CHE B E! 8 (Amazon EC2 24, , AWS CLIXIS TR
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a. EC2 220l M Instances(QIAEIA)E MEHEFL|CT.

b. 2O =E QIAHAE MEAFHL|CE

2. sinfo EEEE AI235t04 CHA HARFE L= O|EE AlYdstL|Clscontrol show node.

# or
scontrol show node

/A Warning
scontrol reboot B nextstate=DOWN E7HE AI5tX| OFAA|L. O] Tf2tO|E

£ LEE HEYOZ EAStD QARA THE EB|HFLICH
- 7|12 ME-(=E7t *7 SEi7H 2 W7HK] CH7I):

scontrol reboot nodename
« ZAMFE(==E slixstn 2edo| 2tz E[H XfFE):
scontrol reboot ASAP nodename
- O|Re 7 RHEE:
scontrol reboot ASAP reason="troubleshooting" nodename
- K74 HEfZE KR E:
scontrol reboot ASAP nextstate=RESUME nodename

4. E MEB5I{ MEE T 42 PLIEEELICtscontrol show node.

scontrol show node nodename

5. MEE&tZE & -7 MH|AZR Eo}7F=X| &OolstL|C}.
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« Slurm 2|} Hst
- Lo EF 52 XFEE0| lo{oF R LICH"AH R B0 AME" & EH ZA).

. Od2d AI%H% % EJ°|£|:E OHA-||/\

2. E MB350 =0 EF 52 MMERO| JU=X| =Rl LICtscontrol show node.

4. MFE FAE HQstn = dEi7 WY 22 Sotvt=X| It

scontrol show node nodename

AWS PCSO|M Slurm AHEE! X} = E= A&
AWS PCSO{|M Slurm RHE & AFE 0| CHEF LEtx ol RIFof cist EHE F&L|ch.
Slurm A E & x| 0o|2F FoIUL|7?

LH[O|E|E Slurm scontrol reboot HH
10| HEEl L E XEEISI0{ EC2 QIAE
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olL|e, =7| 22|20 M= RebootProgram 7t40| X[ E|X| & &
J2E K| Q0| EE Slurm MEE SEHE AFSELICH
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of, RHE & HA

scontrol reboot ASAP nodel,node2,node3
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COHE & 2ol IS Olxle EX7I Ue =&, 98t 85 Mt E= 2 He GPU S5t
22 EM7 Y M FA = MEEsE G2 OIS F 7HX| &M0| J&LCH

| . HX{E AI85l0{ JE¥E = &Y F|Ascancel <job_id>3H LI E AL
At gt L|Ctscontrol reboot ASAP <nodename>. A& QI 242 &
= CtA| XM|&3sHofF g Lt
- CHold L ChA| CH7[Hol| FIHPEHE H2) - Eoilol'dS AlEStD 2 AR -E O
scontrol reboot ASAP <nodename>Z Al&3}0{ P& ¢ 22 CA| CHZ[Fodl| =7t
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nextstate=DOWNE X|H5tH o= A E|LIL?

nextstate=DOWNE X|XstH RHEE! £ L CJ} HIHAMOZ EA|IL|T QIAEA WX|7}
EQ|HELICH QIARA nX|E WX|5te{™ OIS M EHE X|HSH7HLIE AFHESHR| OFAA]

Lnextstate=RESUME.
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AWS PCS9| Slurm A{E & X sHZE
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https://slurm.schedmd.com/scontrol.html#OPT_reboot

AWS PCS A
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« CloudWatch& A2310{ AWS PCS QIAEAE T LIE{RISHE{H Amazon CloudWatchE A 5}04
AWS PCS QIAEA BL|EZIZ 2 XM L.

. UErsQl 2X iZe BHS BESHAAILAWS HE HEE MulAo| 2H HZ.

AWS PCSOH|A AFERF X|H Slurm A& 4

AEXE X Slurm M- E AF856H0d 28AH, 7| Y AFE = I8 2|AAHM =7 Slurm It
ZHO|E{E A& o] Zl2|A0l= CH7 | 2| AAQ| Slurm AZXof CHEt x| 0| F7HE|o] THE|AdE

sxtg MEMoR Mojg £ yaLich

AMEXF KIH Slurm A& el 0|
A X|H Slurm S AWS PCS 7|8 HPC 822 M2t Moig 4 Q& LIt quality-of-
service 74 L MY YA Z S5 o AMlEt | HE F35tD, BMA No1E MEBstD, HZEE M-S
Z|HMste = U&LICE O[2{Et 7152 M85t 528 Yol 228Xl FHHAE MAEES ®XISHH
MEQE ElaAE gg = &L GPU 7H—‘.— SIAECE HEISHE, 3YE 37 W2 FHstE, &
e +=H F7|E Mo{5tE B AHQIOI AFE A XI'H dHE2 HPC QIZEIE 2P QF AHE & i3 S E0f

lurm A Z|AA MA =0l AWS 2&, CLI EE= SDKsE S8l A6t HLU LSS0

AWS Management Console
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https://docs.aws.amazon.com/pcs/latest/userguide/monitoring-cloudwatch_instances.html
https://docs.aws.amazon.com/pcs/latest/userguide/monitoring-cloudwatch_instances.html
https://slurm.schedmd.com/troubleshoot.html
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M-SRt XIE HdEE slixlsted™

1. & metoled/gk mlod ol /= MHE Mg
2. EBlaarg dEst7AHLE Uolo|EE LT
AWS CLI
1 H

AN XHE MdEg z2aefe WAoo Z E|5tedH MM == AoolE 2ol M
SlurmCustomSettings EEZE AFEELICH.

Example- 22{AE{9| Prolog Lt2tO|E{ &HIO|E

aws pcs update-cluster --cluster-identifier my-cluster \
--slurm-configuration \

'SlurmCustomSettings=[{parameterName=Prolog, parameterValue="/path/to/prolog.sh"}]"'
Example- CH7|¥ € Ee{AE{Defaulte] 2 X

aws pcs update-queue \
--cluster-identifier my-cluster \
--queue-identifier my-queue \
--slurm-configuration
'SlurmCustomSettings=[{parameterName=Default,parameterValue=YES}]'

Example- Features AR & == IS0 AFS K X|H M

aws pcs update-compute-node-group \
--cluster-identifier my-cluster \
--compute-node-group-identifier my-cng-1 \
--slurm-configuration \
'SlurmCustomSettings=[{parameterName=Features, parameterValue="gpu, nvme"}]"'

A5 Y 2F Xl
AWS PCS= AL X XIS Slurm M 93t OHE 75 78 Z2MAE ZHELIC 44 2 o]
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https://slurm.schedmd.com/slurm.conf.html#OPT_AccountingStorageEnforce

AWS PCS At dEAM

/A Important

AWS PCS =0 CHEt M| 52| &2 K| LICtAccountingStorageEnforce. AHAl
gt LI 2 AWS PCS2| Slurm 3[H| B HESHAAI2.

* AccountingStorageTRES

* AccountingStoreFlags

* DefMemPerCPU

+ Epilog

* EnforcePartLimits

» FairShareDampeningFactor

* HealthChecklInterval

* HealthCheckNodeState

» HealthCheckProgram
» JobRequeue

* LaunchParameters

* Licenses

* MinJobAge

(® Note
AWS PCS =0 CHalf 59| x|4gf2 K| ELICHMinJobAge.

¢ QverTimeLimit

* PreemptExemptTime

* PreemptMode

* PreemptParameters

* PreemptType
* PriorityCalcPeriod

* PriorityDecayHalfLife

* PriorityFavorSmall
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https://slurm.schedmd.com/slurm.conf.html#OPT_AccountingStorageTRES
https://slurm.schedmd.com/slurm.conf.html#OPT_AccountingStoreFlags
https://slurm.schedmd.com/slurm.conf.html#OPT_DefMemPerCPU
https://slurm.schedmd.com/slurm.conf.html#OPT_Epilog_1
https://slurm.schedmd.com/slurm.conf.html#OPT_EnforcePartLimits
https://slurm.schedmd.com/slurm.conf.html#OPT_FairShareDampeningFactor
https://slurm.schedmd.com/slurm.conf.html#OPT_HealthCheckInterval
https://slurm.schedmd.com/slurm.conf.html#OPT_HealthCheckNodeState
https://slurm.schedmd.com/slurm.conf.html#OPT_HealthCheckProgram
https://slurm.schedmd.com/slurm.conf.html#OPT_JobRequeue
https://slurm.schedmd.com/slurm.conf.html#OPT_LaunchParameters
https://slurm.schedmd.com/slurm.conf.html#OPT_Licenses
https://slurm.schedmd.com/slurm.conf.html#OPT_MinJobAge
https://slurm.schedmd.com/slurm.conf.html#OPT_OverTimeLimit
https://slurm.schedmd.com/slurm.conf.html#OPT_PreemptExemptTime
https://slurm.schedmd.com/slurm.conf.html#OPT_PreemptMode
https://slurm.schedmd.com/slurm.conf.html#OPT_PreemptParameters
https://slurm.schedmd.com/slurm.conf.html#OPT_PreemptType
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityCalcPeriod
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityDecayHalfLife
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityFavorSmall
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PriorityFlags
PriorityMaxAge

PriorityUsageResetPeriod

PriorityWeightAge

PriorityWeightAssoc

PriorityWeightFairshare

PriorityWeightJobSize
PriorityWeightPartition
PriorityWeightQOS
PriorityWeightTRES

PrivateData

Prolog
PrologFlags

PropagatePrioProcess

PropagateResourcelLimits

PropagateResourcelLimitsExcept

RequeueExit
RequeueExitHold

SchedulerParameters

SelectTypeParameters

SrunPortRange

TaskEpilog
TaskPluginParam

TaskProlog
UnkillableStepProgram

UnkillableStepTimeout
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https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityFlags
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityMaxAge
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityUsageResetPeriod
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityWeightAge
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityWeightAssoc
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityWeightFairshare
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityWeightJobSize
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityWeightPartition
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityWeightQOS
https://slurm.schedmd.com/slurm.conf.html#OPT_PriorityWeightTRES
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« AWS Key Management Service 7HZ X} 2HLHA 2| AWS Key Management Service

off 1: T2 2E|F 7|0l CHEF HMAE SHE st 7| B 44

T A2 7|9 7| MAo| it EA MHE FIHELICEH o| Al ARNS AwSServiceRoleForPCS
MH|A @473 & 9| ARNSE HPJLIEP Of OilA| 22 AWS PCS AMH|A 44 o4&t

(AWSServiceRoleForPCS)of 2 22[H 7|E AT = U= HEtE FoierLct.
{
"Sid": "Allow service-linked role use of the customer managed key",

"Effect": "Allow",

"Principal": {
"AWS": [

"arn:aws:iam::account-id:role/aws-service-role/pcs.amazonaws.com/
AWSServiceRoleForPCS"

]

.

"Action": [
"kms:Encrypt",
"kms:Decrypt",
"kms:ReEncrypt*",
"kms:GenerateDataKey*",
"kms:DescribeKey"

iF
"Resource": "*"
}
{
"Sid": "Allow attachment of persistent resources",

"Effect": "Allow",
"Principal": {
"AWS": [
"arn:aws:iam::account-id:role/aws-service-role/pcs.amazonaws.com/
AwWSServiceRoleForPCS"

]
},
"Action": [
"kms:CreateGrant"
1,
"Resource": "*",
"Condition": {

"Bool": {
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"kms:GrantIsForAWSResource": true

off 2: T2 BHEE 7ol CHE WAF AIH AMAE 5188t 7| B M
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1. 17 22lg 7|9| 7| EAol Ch& EH dBE FIHELICH oMl ARNES CHE HI'E2| ARN2 2 Ht
ELICH 1111222233338 AWS PCS E{AEHE 48 AWS HE steis= 2| AX AE IDZ HbE
LICH O st X|EE HEL| IAM ALE At Ee= A& 0|7 Lt 5 CLI 8- & AF85tod 7|of CHE
e F0& Yde = Us HEHE Foig = JUSLICEL 7IBH2Z ASKE 7|0l AMaE £

AN - — I_
H&LCH

"Sid": "Allow external account 111122223333 use of the customer managed key",
"Effect": "Allow",
"Principal": {
"AWS": [
"arn:aws:iam::111122223333:root"

]
I
"Action": [
"kms:Encrypt",
"kms:Decrypt",
"kms:ReEncrypt*",
"kms:GenerateDataKey*",
"kms:DescribeKey"
1,
"Resource": "*"
}
{
"Sid": "Allow attachment of persistent resources in external

account 111122223333",
"Effect": "Allow",
"Principal": {
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"AWS": [
"arn:aws:iam::111122223333:root"
]
I
"Action": [
"kms:CreateGrant"
1,
"Resource": "*"
}
2. AWS PCS E2HAHE MMsttd= H™oM &2t HEHE AWS PCS MH|A @44 Hghof fIste=
Tt 2042 MEErLICH 9 2t MH|A 44 248 9| ARNgrantee-principal &ILICH Q| 2t

79| ARNkey-idILICH.

CtZ OilAl create-grant CLI A2 A1 111122223333AWSServiceRoleForPCS2| Eh= AH]
£ A Aaoll A8 4444555566662 D #HElE 718 MEE & U HES FOoIFLICH

AN - — —

aws kms create-grant \

--region us-west-2 \

--key-id arn:aws:kms:us-
west-2:444455556666: key/la2b3c4d-5e6f-1a2b-3c4d-5e6fla2b3c4d \

--grantee-principal arn:aws:iam::111122223333:role/aws-service-role/
pcs.amazonaws.com/AWSServiceRoleForPCS \

--operations "Encrypt" "Decrypt" "ReEncryptFrom" "ReEncryptTo" "GenerateDataKey"
"GenerateDataKeyWithoutPlaintext" "DescribeKey" "CreateGrant"

® Note
RHME 5t= A2 X0 H kms:CreateGrant U AF2E £ Q= H$EH0| 2Jo{of gL
Ct.
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"Sid":
"Effect": "Allow",

"Action": "kms:CreateGrant",
"Resource": "arn:aws:kms:us-
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}
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"Statement": [
{
"Action": [
"pcs:CreateCluster”,
"pcs:ListClusters",
"pcs:DeleteCluster",
"pcs:GetCluster",
1,
"Effect": "Allow",
"Principal": "*",
"Resource": [
"arn:aws:pcs:region:account-id:cluster/cluster-id*"
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ec2:Describela

unchTemplates,

ec2:DescribelLaunchTem

plateVersions,

b
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ec2:DescribelInstanceT
ypes,
ec2:DescribelInstanceT
ypeOfferings,
ec2:RunInstances,
ec2:CreateFleet,
ec2:CreateTags,
iam:PassRole,
iam:GetInstanceProfi
le,

pcs:CreateComp
uteNodeGroup

ListComputerNodeGroups pcs:ListComputeNod pcs:GetCluster

eGroups

GetComputeNodeGroup

pcs:GetComputeNode ec2:DescribeSubnets
Group

b
b
e
rot

261



AWS PCS ALE MEAM
API 594 %4 M3 Zaoil CHeh Z7+ M3t

UpdateComputeNodeGroup

DeleteComputeNodeGroup

CreateQueue

ListQueues

GetQueue

UpdateQueue

ec2:DescribeVpcs,
ec2:DescribeSubnets,
ec2:DescribeSec
urityGroups,
ec2:Describela
unchTemplates,
ec2:DescribelLaunchTem
plateVersions,
ec2:DescribeInstanceT
ypes,
ec2:DescribeInstanceT
ypeOfferings,
ec2:RunInstances,
ec2:CreateFleet,
ec2:CreateTags,
iam:PassRole,
iam:GetInstanceProfi
le,

pcs:UpdateComp
uteNodeGroup

pcs:DeleteComputeN
odeGroup

pcs:CreateQueue

pcs:ListQueues

pcs:GetQueue

pcs:UpdateQueue

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

pcs:ListComputeNod
eGroups,
pcs:GetCluster

pcs:GetCluster

pcs:ListComputeNod
eGroups,
pcs:GetQueue

b
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DeleteQueue pcs:DeleteQueue

AWS PCS9| 2|AA0| EfOE AtE3ste{™ Cts TEto| EeFLIct

pcs:ListTagsForResource,
pcs:TagResource,
pcs:UntagResource

238 XIMEHE 24

AWS PCSE& Amazon CloudWatch Logs(CloudWatch Logs)2 Z1 O|O|E{& ™M&ELICt A1 &Y

0i| CloudWatch LogsE& AtEE =+ U= x| HEHO| U=X| &elsloF BfLCt RHAIEH LHE 2 Amazon
CloudWatch Logs AFHE A M 9| CloudWatch Logs E2|AA0| CHEF HAM|A HEF ZHE| IHQ E I ZFHA|
£. Amazon CloudWatch

MH|A7F CloudWatch LogsZ 218 M&ste O 2§t Hetol CHEE XFAMIEH LIE 2 Amazon
CloudWatch Logs At MBAM S| AWS MH[ANM 2Z E3HE FZSHML. Amazon CloudWatch

8% 228 ABY 4+ e 24 H
MLE Amazon EC2 & EE2 E- UM Ll AlZH 2] LHo GPU 7B 714 AFE QIAEAE 0|2
oflefstod Y| YA EEE X|HE = U= Amazon EC2 F0f SMULICH AHAIEH LI 2 AWS PCSOf
M MLO| Amazon EC2 8 £5 AIS EHHE & ZTFHAAIL.

URY L 82 YL UOOIEE [ 8 22 ABSE
A | 3

= =
£ ddstHL Holo|EstE Ol Ar8stE IAM Rt4 ZEHol = ChE HEHO

ec2:DescribeCapacityReservations

IAM H22 |AM Rt BH(ALS A, I8 EE AEH)0| AWS PCS MEIAE 745t #elste o
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/logs/iam-access-control-overview-cwl.html
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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MHIAE 75D 2h2lstK| b= A8 RHE Olefdt HEto| ER3HX| et&LICH 22 M-St
= AF&Xt= SSL(SecureShell)2 AH&5t04 E2{AE{0| 2AZ & LICH. AWS Identity and Access
Management (IAM)2 SSHO{| CHEF R1F == M £ 048 XE2I5HK| L &LC.

"Version": "2012-10-17",
"Statement": [
{
"Sid": "PCSAccess",
"Effect": "Allow",
"Action": [
"pcs:*"

1,

"Resource": "*"

"Sid": "EC2Access",
"Effect": "Allow",
"Action": [
"ec2:CreateNetworkInterface",
"ec2:DescribeImages"”,
ec2:GetSecurityGroupsForVpc",
"ec2:DescribeSubnets",
ec2:DescribeSecurityGroups",
"ec2:DescribeVpcs",
ec2:DescribelLaunchTemplates",
"ec2:DescribelLaunchTemplateVersions",
ec2:DescribeInstanceTypes",
"ec2:DescribeInstanceTypeOfferings",
ec2:RunInstances",
"ec2:CreateFleet",
ec2:CreateTags",
"ec2:DescribeCapacityReservations"
1,
"Resource": "*"
1,
{

"Sid": "IamInstanceProfile",
"Effect": "Allow",

b
b
e
rot
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"Action": [
"iam:GetInstanceProfile"

iF
"Resource": "*"
"Sid": "IamPassRole",

"Effect": "Allow",
"Action": [
"iam:PassRole"

]I

"Resource": [

"arn:

"arn:

]I

arn:

arn:

aws:iam::*:role/*/AWSPCS*",
aws:iam::*:role/AWSPCS*",
aws:iam::*:role/aws-pcs/*",
aws:iam::*:role/*/aws-pcs/*"

"Condition": {
"StringEquals": {
"iam:PassedToService": [

"Sid":

"ec2.amazonaws.com"

"SLRAccess",

"Effect": "Allow",
"Action": [
"iam:CreateServicelLinkedRole"

]I

"Resource": [

"arn
"arn

]I

:aws:iam::*:role/aws-service-role/pcs.amazonaws.com/AWSServiceRoleFor*",
:aws:iam::*:role/aws-service-role/spot.amazonaws.com/AWSServiceRoleFor*"

"Condition": {
"StringLike": {
"iam:AWSServiceName": [

"pcs.amazonaws.com",
"spot.amazonaws.com"

b

k>
i

rot
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{

"Sid": "AccessKMSKey",

"Effect": "Allow",

"Action": [
"kms:Decrypt",
"kms:Encrypt",
"kms:GenerateDataKey",
"kms:CreateGrant",
"kms:DescribeKey"

1,

"Resource": "*"

"Sid": "SecretManagementAccess",

"Effect": "Allow",

"Action": [
"secretsmanager:CreateSecret"”,
"secretsmanager:TagResource",
"secretsmanager:UpdateSecret",
"secretsmanager:RotateSecret"

]I

"Resource": "*"

"Sid": "ServicelLogsDelivery",

"Effect": "Allow",

"Action": [
"pcs:AllowVendedLogDeliveryForResource",
"logs:PutDeliverySource",
"logs:PutDeliveryDestination",
"logs:CreateDelivery"

1,

"Resource": "*"

rm
>
|H

AWS B AR T AH[AE 2{et 1AM QIAE 2ol

r

k

EC2 QIAEAO|M A™E|= OHEE|FH|O|M2 2 E AWS APl 280 AWS X4 &
LICEH IAM H& S AF8510{ EC2 QIAE AN (Al X4 BHE gElste WOl £E4&
L|C}. RIM|EF L2

2 ®o|stm QIAEIAN| s £ Qi
Compute Cloud A2 A M O] Amazon EC201| CHEH IAM &t 2 2t ZEHMI2.

Amazon Elastlc

266


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

AWS PCS Arg dE

® Note
AWS Management Console £ AM& 3104 Amazon EC201| CHEH IAM &2 M M35tH 2£0| 2
ABRA ZTZ2OUS ASo2 MMS T IAM Q&0 S st 0 |%% Eo{&L|Ct. AWS CLI, AWS
AP| 4 FE= AWS SDKE A85t0{ IAM A& S ddst= 39 QAL Z20iels EE 9
oo 2 MArL|ct XEAMIEH L& 2 Amazon Elastic Compute Cloud AFE MM O] QIAEIA
I2NUS FX5HML.

AREY E OI5S 488 M QAL Z 20O Amazon E[44 O|F(ARN)E X|EsHoF & LICH

UL E=2E HFE L& OO0l Cisli CHE QIAEA T2 0 g MEE = J&LICt

LT A

QUARA T 2TAUO| IAM AE

QAEA = 2Ol HAZAE |AM HE 2 ZBZ /aws-pcs/o7F U7HLE 0| 0| 2 A|=HaHoF &L

IAM 23& ARNs

* arn:aws:iam::*:role/AWSPCS-example-role-1

* arn:aws:iam::*:role/aws-pcs/example-role-2

AWS PCSQ| QIARIA Z 2t AAFE |AM & oll= Chg A o| Z & x(o{ok §L|ct.

JSON

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

{
"Action": [
"pcs:RegisterComputeNodeGroupInstance"
]I
"Resource": "*",
"Effect": "Allow"
}
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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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QABEA 2 oo 22 HHE FItsts W0l E&LICH oA
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AmazonS3ReadOnlyAccess= 2 & S3 HZ!Of CHEt 47| 8 HMAE NS LCt.

AmazonSSMManagedIinstanceCore= Amazon Management ConsoleOll A 217 §429 M| AQF ZF
2 AWS Systems Manager MH|A 34| 7|5 S &3 gLt

« CloudWatchAgentServerPolicydll= AME0| A AmazonCloudWatchAgentE A& 3dt= O 28 T

gho| Z & E[of /& LCt,

EX A2 MBIE K|EHs RHA IAM A Z8tet &0 QAL
AWS PCSE QIAEA T2 miQl AN

AWS PCS console

ARE cE I5S dde M 7|2 22 d-ES MEisto et x4 HAMo = AWS PCSOi|A
HEt == LI

Amazon EC2 console
—_—

Amazon EC2 2£0iM 2H elAaBA Z2ntdS HHE + U&LICH RHAM[EH LIE2 AWS
= ghol

Identity and Access Management A& ARO[ QIAEIA

/A Important
IAM 24 O|ZAWSPCSOl ER8 MFAHS ALS8HoF BLICH

AWS CLI
AWS CLIE AI85104 7|2 QIAEIA T 20l MY

(® Note
CH olA|2| example-roleg IAM & 0| O|E 2 2 HIEL|CH.
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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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AWS PCS

1. & B2 &Y /aws-pcs/ £E 2 AIM3HE 0|22 AH85101 1AM HE S S &L

CFAWSPCS.

a. CIE ZEXE SAtstod 2l M ®AE mtelol E0{ & LTt rust_policy. json.

—

{
"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Principal": {
"Service": [
"ec2.amazonaws.com"
]
}I
"Action": [
"sts:AssumeRole"
]
}
]
}
b. CtZ BH 5 stLIE AHE5I01 IAM & S gLt

aws iam create-role --path /aws-pcs/ --role-name example-role --assume-role-
policy-document file://trust_policy.json

CC
4

rr

aws iam create-role --role-name AWSPCS-example-role --assume-role-policy-

document file://trust_policy.json

a. CIg 2HXE SA5tod 2l M BElAE mtdof| 20 & LICkpolicy_document. json.

(ot

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

{
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"Action": [
"pcs:RegisterComputeNodeGroupInstance"
1,
"Resource": "*",
"Effect": "Allow"
}
]
}
b. HXMEME Ao dZAELICH o] BH2 HHME ¢letel Moz AZAFLCH

aws iam put-role-policy \
--role-name example-role \
--policy-name pcsRegisterInstancePolicy \
--policy-document file://policy_document.json

3. QUAEA

—

|k

2og MMEILICH example-profileg QAAEHA TZ0Q O|ES 2 HIEL]

aws iam create-instance-profile --instance-profile-name example-profile

4. 1AM

ok
fjo

AEA T2 0 445},

aws iam add-role-to-instance-profile \
--instance-profile-name example-profile \
--role-name example-role

1. AWS PCSOfl CHE! 1AM 2i&ro| 2t 0|8 22& Z9 CHE AWS CLI BHES ALS 5101 AWS
PCS 0|8 27 AES SF5HE IAM e 2 LhdgfLict

aws iam list-roles --query "Roles[?starts_with(RoleName, 'AWSPCS') ||
contains(Path, '/aws-pcs/')].[RoleName]" --output text

2. CS AWS CLI BHE AI835t0{ £ 1AM AE
role-name& AWS PCS O|& QT A& E 5F5t= IAM Q2| 0|E2 R I:IFEL—“:P.
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T HEto| ictes LR/ EAZ|H HUE oA + JULSF GMES HUoo|EsHoF B LICH

CtZo| X 2 7= mateojackson IAM A& X}7F 2&2 AE5t0] 7t my-example-widget BlA
A0 CHEE MR HEE 2241 K| 7HA pes:GetWidget TEHO| Qi H ghMstL|Ct

User: arn:aws:iam::123456789012:user/mateojackson is not authorized to perform:
pcs:GetWidget on resource: my-example-widget

O| A%, pcs:GetWidget BrYE AL&35t0{ my-example-widget E|AA0 HMAE = UEE
mateojackson At& X} HEE ACl|O|EsHoF & LICt

TS0l 28 B2 AWS HERIAH 2oletM2. ZrEIRtE 22l A4 ZHE MS e AFR LICH

iam:PassRole2 383l & CISL|X| oS

ok

iam:PassRole g +&& HEH0| QICteE 2771 =4I| AWS PCSOf| & & HMEE = UEE

YAMg dolo|EsHof gfLICH.

QU AWS MH|A ol M= A MH|A 48 fF= MH|A 9474 odste MAs= CHAl 7|1ZE 48 ST M
HIAO| MEFE 4 QlgrLiTh 0l 52{R AES AfHIAol MEE MEHo| 2lofob BT

CHE oMl @ 7= Bl IAM AAEXIIE 2&8
o mf A erLIct shx|Bh g ~sted
Mary= AMH[A0] S MY E HEtol o

_>,'_
0lo

9'|_I
o
il

S PCSO{M S =+

= &35t2d1 marymajor
M AMH|A 0=I%E | #0048t HEto| MH|A0f Q

2

=

4010k L |Ct.

User: arn:aws:iam::123456789012:user/marymajor is not authorized to perform:
iam:PassRole

R]
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M
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KtM[EH LHE2 CHEE HZ s,

+ AWS PCS7} O[2{8t 7152 RIMSHER| 0428 ohE B MMS AESHMRAWS HH HFE A

HIATF IAMI} 2 S5t AL

« &R AWS A BFo| ElaAof CHE HMA HEHE KSste S LotEE{H IAM AFE HEAM 9|
A Fe CHE O IAM AL XHoi|H| AMA HEt MSS HZE AWS A

« EfAtOl 2[a0f CHEF HMA HEHE KSshs BHE LotEE{H IAM AFE DB AL EFALTE AWS
Y Ag8tol CHEE AMA HEF MS 2 AWS AEEZFHAMQ.

+ ID HOROIME S5 AMA HEtS RITohe WS LOHRRIH IAM AHE MBI A S| QIR 0lA €
SE ASRIOIH A4 HEt MB(D HHAOIN)S AZFHML.

« AEA AE HM L0 CHEF A D 2|aA T[EH G ALE 2| XH0|HE LotEE{H IAM ALE 2
Mol IAMO| A2 A HY 2las HANAE HESIMR.

AWS 2524 HEE! MH|AM CHEt 7+ &4 A5

AWS MHIA 7H S T8 E4 2230 He| LHof Q=X LoHE MM AWS MHlA T F4 22
O3 e L AT ST B A Qs 7 4 RIS MHHLD U HEE AWS 78 F4 22
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E ArE5to{ EtAH ZA EDME O 2
Reports inDownloading AWS Artifact

= QU&LICH AWS Artifact. XkAIBH L& 2 Downloading
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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/
https://aws.amazon.com/compliance/programs/
https://docs.aws.amazon.com/artifact/latest/ug/downloading-documents.html
https://docs.aws.amazon.com/artifact/latest/ug/downloading-documents.html
https://docs.aws.amazon.com/security/
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AWS 224 ZHFE! MH|A S| S M
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AWS 22 elzat= AWS 2| H 7H8 BHE SHeE FREUM . SEMe R 2E|E |1 AL
=l 07 7t ¥oig AWS 2| XM25HH, 0| 712 ¥ie x|9d AlZto| BT #{E|Z0| = S=M0|
E2 HEAZD AZELICH 718 BAS AS5tH ST glol A 7hol iS22 Fo I35 =7t

O|F01X|= oHEZE(7 0| W COIE{H|0|AE MAlSt T RS + A&LICH 7t8 S¥2 7|&Eo B
EE S ool ME QIZEtECt 718 Y, LIS, & dol FHoig Lo

AWS 2| 2 718 S0l ek RtAMIEH LHE2 AWS 224 Q1ZEHE HAStM 2.

AWS 2323 HEE] MHH|A Q| QlZ 2} EOF

2218 MH|A QI AWS Parallel Computing Service= AWS 22 HEQ3 Eoteoz ES EL|CH
AWS EOt MH|A L7} QlZ 2t E AWS E S 5t= WEdof CHSt REM|SH LHE 2 AWS 222 E Eot2
XML, =zt HoF 2 ALE|E AL Sloq & @% M7A|Ste8 EoF 2121 AWS Well-Architected

Framework2| @IZ P} E5 E & XSIMIL AWS .

AWS HAIEI API &2 ME35l0{ HEXIE S5l AWS PCSO| M AELICH EEI0|HEE CISE
X|435HoF &hct.

« Transport Layer Security(TLS). TLS 1.2 E40|H TLS 1.32 & &LiCt

« DHE(Ephemeral Diffie-Hellman) &= ECDHE(Elliptic Curve Ephemeral Diffie-Hellman) 2t 22 &7
ME EoHPFS)0| Z&E &E MET. Java 7 Ol o] 2|&l A|ARI2 CHREE O|2Et ZEE X|§HE
L|CF.

AWS PCS7} 2HAEE MMM MH|AE A™HO| HAFE Lot HEE MH|A AR A™M
Slurm ZHEEE A|ZHeL|Ct ZHAEERQt AEE L E Zto| EAlZ AdZA5H7| {8 AWS PCSE VPC
of mAF AY B | EQ{3 QIE{H O|AENNE Mg LICH Slurm ﬁz%af ENIE Ar&35toqd Che
ot A8 L& #elst Sl AWS A5t E2XQI HPC 2 A/ML &Y E FEISHHM 2|4 A9
Hot A AZ|E |RXIFLICE.

AWS B= AR Y MH|A o] Fofd EM & el

T4 2T Mois AWS o A8 A 2ol BE MYQLICH AHMIE LIS AWS 5 Ml HS A
M. = HEEH QAHAM 2% &AM x| M8, wats 74 U Qlzat Kfsh H7ok 22 M|
£ AFo| 7|2 AWS Q1Zatol CHE 7|2 2ot Krig AWS RISt 8Het M3k} O] HAHE
E5hT QIBSHUALICH APMIE LSS Hot 17 B3 9 78 F4E 9I5t B ARE HESML.
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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://aws.amazon.com/compliance/shared-responsibility-model/
https://aws.amazon.com/architecture/security-identity-compliance/
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Slurm ZHEE2{E UOIO|EStE S A8 &= glaLich ™ S 22 Jd¥S x| ka
LICH 2{AEC| ZHEEHE ME3Y + S M MEE &Y2 HEEHE AEE = U

THR| 2 RELCH

AWS AHCtZa 22 7|2 elzetol Eotol CHEl U2 ALS KA A& LICH

= —
ANSBStEE HAFE = O&2 Yol EFLICE.

X
3= HAFEY = IES YOlo|EFLICH
ArERH 2EtO|UET HdAstE E Zto| S4I2 Q&5 n ¢33 ELCH.
ARE = 52| AMI UO|O|Eof CHE REMIEH LIE2 MM E FESFMLRAWS PCSE Amazon
Machine Image(AMIs).

=S Che|xt 2Xl= &g +38E Heto| gie AEE[7F HEto| B2 AEE(of 2YE -5t
E ZRE = e Bt EXLict. ol AWST R ME|A 7HE 2 ESE CHEIXt EXME Zelg =
&LICH WAt MH|A 7HE 2 8 MEIA(RIY 2 &5t AMHIA)7H OHE MBIA(RIY 2 &5 MEIA)E
M S EY M YME = UsLCH R S E5tE MHIAE OHE DZ49| B|AA0]| CHa HMA HE
O| i HAloE 2S5 HEt2 AIESIEE Z2HE = &LICt ol W X[5H7] I3 AWS olM=
HE2| 2laaof CHet HMA HEHO| R0o{El AMH|A IEFRIE AHE 3501 2& AMH|A0f CHEt C|OIHE
255t ol =80 &l =7 & M3guct

BlAA HHM|M aws:SourceArn & aws:SourceAccount MM T4 HEIAE F|E ALE 5104
AWS HE HFE MH|AAWS PCS)7t 2laA0] OHE ME|AE MBste HEt2 AMstste [ol
&LICt stLto| 2| AAR WAL MH|A HMAQ} 1AL T T &5t B aws:SourceArng
AE3HM. siE H™Me| 2E ElAaAT7 A MH|A AT HAAE L E 586t 82

aws:SourceAccount2(E) A ErLICE

2l AA Q| MA| ARNO| Z &

ESE OialRt EMZRE B35t 7HE 2THQl Wy
= zdolL|C}. 2|AA 0| FA ARN

— =
aws:SourceArn M X7 HEHIAE F|8 A5l
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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
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g ZE27L} of] 2|AAE K|™ste B2, ARNS| & = gi= F 20 s ALEFE

C
EXH(*)E Z& T aws:SourceArn 22YH X HEHAE 7|2 AFSELICE o€ 0

aws :SourceArn Zt0l Amazon S3 BHZ! ARNZ Z2 ™ ID7F =& |0 UX| &2 B2, HetS
NetstedH & 22U Z7d ZHEHAE F|1E 25 AFSS&Hof &LCt

o| Zf2 E2{AE|{ ARNO|0{OF aws : SourceArn EfL|C}.

Ct2 of|A|of M= AWS PCSOHIA aws : SourceArn 2! aws:SourceAccount A X7 ZHEHIAE 7|
E AM835lof ESE CHEIAF EXME YRlste &S Eo{ELICt

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

"Service": "pcs.amazonaws.com"
I
"Action": "sts:AssumeRole",
"Condition": {
"ArnLike": {
"aws:SourceArn": [
"arn:aws:pcs:us-east-1:123456789012:cluster/*"
]
},
"StringEquals": {
"aws:SourceAccount": "123456789012"
}
}
}
}
AFE = O59| 282 Z ZH|X{'JE Amazon EC2 QA EI A0 CHE!
IAM 3&

= Ct >
HEr2 XIGELICh AWS PCSE AWSPCS He 0| HFA £= e 22| /aws-pcs/ YF 27t

Zt AEEl & J50i CHSH Amazon EC2 22 KIS0 2 QFAAE
MAMSHIH AF2XF= iamInstanceProfileArn ZEE E5H IAM
2l |2 = 2 H|X{E EC2 QIAEIAQ} ¢4
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AWS PCS AHE AHEAM

= o

UE DE HE S sEFLCH HFEYE = J82 4L HHI0IESH= IAM At SH(ALE AL
E= dgh)oi CHEF iam:PassRole H3HO| ERELICH AFE X7} CreateComputeNodeGroup EE&=

c

M
[e][]

pdateComputeNodeGroup API i€ =
st & ol=x| &0t |},

T A = -

e AWS PCS= A8 X7t iam: PassRole g &

oo
ﬂ|9.'-'

CH2 of|Al| Ao M= O|E0| AWSPCSE AlEHsH= IAM @3&hob XMEFSH 4= Q)

FIF

Hrg RoigrLio

{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": "iam:PassRole",
"Resource": "arn:aws:iam::123456789012:role/AWSPCS*",
"Condition": {
"StringEquals": {
"iam:PassedToService": [
"ec2.amazonaws.com"
]
}
}
}
]
}

AWS H2d ZAFEl MH|A Q| HOoF R AL

Of Mol A= AWS B ZFE MHIAAWS PCS)9t BE1E! Eot D Al S MB LI} of ot
D& Abof CHEF REMIEF LHE 2 2o A1 B8 & ' £+ 2 AH2IE AWSE Z M. https:/
aws.amazon.com/architecture/security-identity-compliance

AMI 28 H ot

. T2EM QT2 E0] AWS PCS ME AMIs AF2SHK| OMAM| L. AME AMIsRILICEH.

- AFE L= 259 AMIOIM 2Y AMAet AZEQ0{E HI|HMS 2 UO|0|E S0 g etatg

. ZAAWS AAOM CHREE S QIS El A AWS PCS I{ 7| X|BH AFREHLICH.
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- AFE = 2E S AMIOIAM AWS PCS W7 [X|& H7|H2 2 UO|0|Estn UH|O[EE AMIE AFS
St & HAFE =& UOO|ERLICE FAHE £(43H6tE{HO| Z2MAE RHSE s W0l £4&
LICF.

KEMIEH LI 2 AWS PCSE AFE Xl X[ Amazon Machine Image(AMIs) EHE & R SHAAIL.

Slurm Workload Manager = 2f

= 04 Slurm Mo X AR E =8 EFFfLICH MEE + U=
£t Slurm #2| BH| HMASESF S LICH

—LI
<
o

* Slurm 151t Z2 Slurme| 7|2 XS 22t 7|52 A835t0d Y XME X SAlo| B =S &L
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X +H SZ(EOSL)H| =EstS
AMEM HO|X| & Eto| 213 E AFE3I0{ AWS PCS AEAM RS
O| EOSLO] 777t x| & &lg 8BS = &LICH

lurm XS AF235lE EHAEE SA| SXIELICH AFS
S I|EE F535IH Slurm HH

REMIEH LHE 2 AWS PCS2| Slurm HHT EFHE R A5k
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L

#LIC}H. Ol HIPAA 2 FedRAMP 77 ZE4:0f TR
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 Amazon CloudWatch Logs %! AWS CloudTrail & At&304 22{AE XO| Zedg R L|ERSIDT 7|
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HEQ3 2ot
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AWS PrivateLink = VPC HEXQIEE AI&3510{ EB{AES W ERX T L) CHE AWS MH[A ZH
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AWS PCSoi| Cigt 22 2 2 LIEZ

ZLIE{22 AWS PCS & 7[E} AWS ElAA0| oY, 7184 U M52 {X|stE Ol 328 #EYUL
Ch AWSE Ch2nt Z2 ZLIEZ 78 X330 AWS PCSE #HE 31, o|4fol Ig m Exnsty,

MR 29 RS IS FELc

« Amazon CloudWatche AWS Z|AA 2L AWS 0| A5t OfEZ|F0|ME AA|ZICZE BLIEHE

BLICH R[EE & LU FMH5ID, AFEX XIH OHAIEEE MEE £+ o, XIHE X|E7} X|H
gt gkl e et AL Rt H YE[HLE ZXIE FISIE S BEE HEe & A&LICH 6§ S04
CloudWatchOi|l Al Amazon EC2 QIAEIAO| CPU AF2 3 EE&= JIE X|EE FXM5tD W M AHs

OZ M QUAEAE AIEE = Ql&LICH REMIEH LI & Amazon CloudWatch AHE AEME & X35l
M.

« Amazon CloudWatch LogsZ Amazon EC2 QIAEIA CloudTrail, 7|E} AA Q| 21 ulUE D L|E
2 MY U AN AE £+ A&LICE CloudWatch LogseE 21 IHo| HEE ZLIEES T 5§ A
Ztoll S 5t0d AL RHOIA| 22 £ QI&LICH FE3H IHD LATAIO| Eo{t AE2|x|ofl 21 C|0|E{=
x-|7<F°F £ Ql&LICh RFMIEH LI 2 Amazon CloudWatch Logs AFE AF OHLHAE EHESHMIR.

« AWS CloudTrail= AWS HEof| Q|5 EE= A™ S CHAISIo = E API 2 & 2 224 O|HIEE
x5t AL X7} X|& 8t Amazon S3 HZ!o|l 21 mtdg ME LI &8 AFSAF LA™
AWS, SEO0| T™E AA IP T4, SEO0| Y AZ|E AHEE £ JUaLIch RHAMIEH L2 AWS
CloudTrail AHE MBEME FZSHMAIL.

>
w
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2 23E F7HH|8 gio] &2 Al AWS HE HFEE! MHIAAWS PCS) E ol Cist =2 Al
HEE M SELct CHE AWS MH|AE AF2 3104 Amazon CloudWatch Logs, Amazon Simple
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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/
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/
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* CloudWatch Logs

+ Amazon S3
- Mz 23 e

- A E 230

INTS e

AWS PCS 22{AHE ztElst= IAM E9F F/|= pes:AllowVendedLogDeliveryForResource

e s{&sHok gLict

CHS oAl 1AM HA 2 EHe st HEtE FoigfLich

JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Sid": "PcsAllowVendedLogsDelivery",
"Effect": "Allow",
"Action": ["pcs:AllowVendedLogDeliveryFoxResource"],
"Resource": [
"arn:aws:pcs:*::cluster/*"
]
}
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Lo

A 2t 21 MY

AWS Management Console EE=2 AF&310{ AWS PCS E2{AE{0f CHEt 2t ot 208 MYHE ¢+
AU&LICH AWS CLI.

AWS Management Console

ZE2 A 850 &Y 2tE 28 MYste{H

1. AWSPCS Z£& Lict

2. EtAM FolM 2HAEE MEIEHLIC

3. YRR ZOE FIIE SBHAEE MEHFLIC

4. ZAE MR EE Ho|X|oM 2O BE MENELICEH

5. Y 2t=2 2a0lM F7HE MBS0 CloudWatch Logs, Amazon S3 2! Firehose & 01| A Z|CH
37Mel 21 M& e FIHELICH CloudWatch

AWS CLI
E M85t 2] &t 2O & MHE5ie{™ AWS CLI
1. 2O S O A4

aws logs put-delivery-destination --region region \
--name pcs-logs-destination \
--delivery-destination-configuration \
destinationResourceArn=resource-arn

CtSot 20| HhELCH

« region -2t 20| CHA Asted= AWS 2| LICH us-east-1
« pcs-logs-destination - CHA Q| O|&

« resource-arn - CloudWatch Logs 21 &, S3 HHZ! EE= Firehose & AE (9|
Amazon Z|A A 0| (ARN)ILIC.
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https://console.aws.amazon.com/pcs
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02

AWS PCS M

REMIEH LI 2 Amazon CloudWatch Logs APl & Z= 0 L2t Q= PutDeliveryDestination2 &

Z5tA[Z| HFEfLICH

2. PCS Z2BAEE 21 ™ME AAR MAEELCE

aws logs put-delivery-source --region region \
--name cluster-logs-source-name \
--resource-arn cluster-arn \
--log-type PCS_JOBCOMP_LOGS

CtE2 ot 2ol HHELCt.
« region -2 Z&2 Z{AH AWS 2| o] us-east-1

e cluster-logs-source-name - 229| O|& L|Ct.

e cluster-arn-AWS PCS 2 AE{2| ARN

KEAMIE LH& 2 Amazon CloudWatch Logs APl & Z O] PutDeliverySourceE & Z A 2.
Amazon CloudWatch

3. & LAE ME oo B LT

aws logs create-delivery --region region \
--delivery-source-name cluster-logs-source \
--delivery-destination-arn destination-arn

CHS1k 2ol HhE L.

« region-AWS 2|2} Z2 us-east-1
« cluster-logs-source - & 24 9| O|F LIt
A

« destination-arn- <& CHAFo| ARNQILILCE.

XtAIEH LI Amazon CloudWatch Logs APl & X O] CreateDeliveryE & Z35tM L. Amazon
CloudWatch
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https://docs.aws.amazon.com/AmazonCloudWatchLogs/latest/APIReference/API_PutDeliveryDestination.html
https://docs.aws.amazon.com/AmazonCloudWatchLogs/latest/APIReference/API_PutDeliverySource.html
https://docs.aws.amazon.com/AmazonCloudWatchLogs/latest/APIReference/API_CreateDelivery.html

AWS PCS At dEAM

zhof ©H2 208 S WY

CloudWatch LogslM 21 CHAF S A8 & 9IS H Amazon S3. AWS PCSE CI21 Z2 X5 &
Z2 0|§1 It O|F S AFSELILCH.

CloudWatch Logs

AWS PCSE CloudWatch Logs 2AE 20 C}S O|& A2 AFS &Lt
AWSLogs/PCS/cluster-id/jobcomp.log

0i: AWSLogs/PCS/pcs_abcl23de45/jobcomp.log

Amazon S3

AWS PCSE S3 BZ0{ Ctg O|F SAI2 AF8FLICH
AWSLogs/account-id/PCS/region/cluster-id/jobcomp/year/month/day/hour/

0dl: AWSLogs/111122223333/PCS/us-east-1/pcs_abc123de45/jobcomp/2025/06/19/11/

AWS PCS= 21 mtof CtZ 0| FAIE AHSELC.
PCS_jobcomp_year-month-day-hour_cluster-id_random-id.log.gz

0i: PCS_jobcomp_2025-06-19-11_pcs_abcl23de45_04be@80b.log.gz

AWS PCSt &Y 22 21 O|0|E{& JSON A2 7|SELICH JSON ZIE|o|Lol= 2 MR EE
7} jobcomp E0{ U&LICt CHE E 0| A= jobcomp ZAE|O|L LIRS HEE MEHELICH LR EE
Cl

A
2 3l FE 0713 SR 22 ST HyolMet Exygct

Ol& Ol Al 24 e 5]
job_id 11 yes okt A EA
user "root" yes Ak 2o B EA
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AWS PCS AP MEHM
Ol& Od| Al 24 T &
user_id 1) yes ahab 2k B E A
group "root" yes ek 2ot B E A
group_id 1) yes rab Zhat 2 EA
name "wrap" yes graf 2t B E A
job_state "COMPLETED" yes ot 2t B EA
partition "Hydra-Mp yes e 2fa U EA
iQueue-ab
cdef@1-7"
time_limit "UNLIMITED" yes g EMSHRT EXHE = US
"UNLIMITED"
start_time "2025-06- yes o EXNSHR[E EME = UF
19T710:58: "Unknown"
57"
end_time "2025-06- yes go EXSHK|EE EXEY = US
19T7T10:58: "Unknown"
57||
node_list "Hydra-Mp yes e 2fa 2 EA
iNG-abcde
f01-2345-
1||
node_cnt 1 yes & gt B EA
proc_cnt 1 yes e Ao I EA
work_dir "/root" yes & EXMSHXR[T EXfE = US

"Unknown"
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AWS PCS A MEA
Ol& Oi| Al 2k o= (Sl
reservati "weekly_m yes g EXfSHRIEH HI EXMEY = /US
on_name aintenanc e
e||
tres.cpu 1 yes g gtat #H E Al
tres.mem. 600 yes gHab ZEak #H EA
val
tres.mem. "M yes "M" EEE & £ QE "bb"
unit
tres.node 1 yes a2 = H EA
tres.bill 1 yes a2tk #H E A
ing
account "finance" yes o EXNGHR[EE Bl EXIEU = JUS
qos "normal" yes o EXSHRIE Bl EXAEY = US
wc_key "project_1" yes o EXfSHR|EH HI EXPY = USF
cluster "unknown" yes g EXMSHRT EXHE = US
"unknown"
submit_time "2025-06- yes o EXEXR[E EXE = US
19T10:55: "Unknown"
46"
eligible_ "2025-06- yes &4 EXMSHR[E EXHE = US
time 19T10:55: "Unknown"
46"
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AWS PCS At MOEHM
O|l& o Al 2k o 2
array_job 12 oL 2240| Hi =40l A0l EAIE
_id LC}.
array_tas 1 ot 40| HHY E4Ql ARt E AIE
k_id L|Ct.
het_job_id 10 ot 2/240| 0|7|F Q! FR20ITt E Al
ElLct.
het_job_o 1) oL £r40| 0|7|F ARl ZR0Bt E Al
ffset ELch
derived_e 1) yes ekt A EA
xit_code_
status
derived_e 1) yes ghar Zhob & EA
xit_code_
signal
exit_code 1) yes ghar ZEab & EA
_status
exit_code 1) yes arab 2k A E A
_signal
node_deta "Hydra-Mp ot & EXfstx|B EXHE node_deta
ils[0].na iNG-abcde ils = A "[]1"
me f01-2345-
1||
node_deta "i-Q@abcde oL & EXHEHX|TE EXHE node_deta
ils[@].in 01234567 ils = JUS "[]1"
stance_id a"
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AWS PCS AH8 MM
Ol% 0=||A| Z,l: -\_él_/l\_ 7|-§||'_|_
node_deta "t4g.micro" oL o EXfSHR[EF EXHE node_deta
ils[0@].in ils 2 9Qlg "[]"
stance_ty
pe

Zrod 2tg2 2 7 0o
CHS oMol Me Chst =9 98 ol Abefofl CHSH 2 t2 22 Ho{ZSL|ch.

{ "jobcomp": { "job_id": 1, "user": "root", "user_id": @, "group": "root", "group_id":
@, "name": "wrap", "job_state": "COMPLETED", "partition": "Hydra-MpiQueue-

abcdef01-7", "time_limit": "UNLIMITED", "start_time": "2025-06-19T16:32:57",
"end_time": "2025-06-19T16:33:03", "node_list": "Hydra-MpiNG-abcdef©1-2345-

[1-2]", "node_cnt": 2, "proc_cnt": 2, "work_dir": "/usr/bin", "reservation_name":
"t "tres": { "cpu": 2, "mem": { "val": 1944, "unit": "M" }, "node": 2,
"billing": 2 }, "account": "", "gos": "", "wc_key": "", "cluster": "unknown",

"submit_time": "2025-06-19T16:29:40", "eligible_time": "2025-06-19T16:29:41",
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status":
@, "exit_code_signal": @, "node_details": [ { "name": "Hydra-MpiNG-abcdef@1-2345-1",
"instance_id": "i-@abcl123def45678", "instance_type": "t4g.micro" }, { "name":
"Hydra-MpiNG-abcdef01-2345-2", "instance_id": "i-@def456abc78901", "instance_type":
"t4g.micro" } 1 } }
{ "jobcomp": { "job_id": 2, "user": "root", "user_id": @, "group": "root", "group_id":
@, "name": "wrap", "job_state": "COMPLETED", "partition": "Hydra-MpiQueue-
abcdef@1-7", "time_limit": "UNLIMITED", "start_time": "2025-06-19T16:33:13",
"end_time": "2025-06-19T16:33:14", "node_list": "Hydra-MpiNG-abcdef@1-2345-

[1-2]", "node_cnt": 2, "proc_cnt": 2, "work_dir": "/usr/bin", "reservation_name":
"o "tres": { "cpu": 2, "mem": { "val": 1944, "unit": "M" 3}, "node": 2,
"billing": 2 }, "account": "", "gos": "", "wc_key": "", "cluster": "unknown",

"submit_time": "2025-06-19T16:33:13", "eligible_time": "2025-06-19T16:33:13",
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status":

@, "exit_code_signal": @, "node_details": [ { "name": "Hydra-MpiNG-abcdef@1-2345-1",
"instance_id": "i-@abcl23def45678", "instance_type": "t4g.micro" }, { "name":
"Hydra-MpiNG-abcdef@1-2345-2", "instance_id": "i-0@def456abc78901", "instance_type":
"t4g.micro" } 1 } }

{ "jobcomp": { "job_id": 3, "user": "root", "user_id": @, "group": "root", "group_id":
@, "name": "wrap", "job_state": "COMPLETED", "partition": "Hydra-MpiQueue-abcdef@1-7",
"time_limit": "UNLIMITED", "start_time": "2025-06-19T22:58:57", "end_time":
"2025-06-19T22:58:57", "node_list": "Hydra-MpiNG-abcdef@1-2345-1", "node_cnt":

rd t2 27 04 287
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1, "proc_cnt": 1, "work_dir": "/root", "reservation_name": "", "tres": { "cpu":
1, "mem": { "val": 972, "unit": "M" }, "node": 1, "billing": 1 }, "account": "",
"qos": "", "wc_key": "", "cluster": "unknown", "submit_time": "2025-06-19T22:55:46",

"eligible_time": "2025-06-19T22:55:46", "derived_exit_code_status": 0,
"derived_exit_code_signal": 0, "exit_code_status": 0, "exit_code_signal":
0, "node_details": [ { "name": "Hydra-MpiNG-abcdef©1-2345-1", "instance_id":
"i-Qabc234def56789", "instance_type": "t4g.micro" } ] } }
{ "jobcomp": { "job_id": 4, "user": "root", "user_id": @, "group": "root",
"group_id": @, "name": "wrap", "job_state": "COMPLETED", "partition": "Hydra-
MpiQueue-abcdef@1-7", "time_limit": "525600", "start_time": "2025-06-19T23:04:27",
"end_time": "2025-06-19T23:04:27", "node_list": "Hydra-MpiNG-abcdef@1-2345-

[1-2]", "node_cnt": 2, "proc_cnt": 2, "work_dir": "/root", "reservation_name":
"t "tres": { "cpu": 2, "mem": { "val": 1944, "unit": "M" }, "node": 2,
"billing": 2 }, "account": "", "qgos": "", "wc_key": "", "cluster": "unknown",

"submit_time": "2025-06-19T23:01:38", "eligible_time": "2025-06-19T23:01:38",
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status":

0, "exit_code_signal": @, "node_details": [ { "name": "Hydra-MpiNG-abcdef@1-2345-1",
"instance_id": "i-0@abc234def56789", "instance_type": "t4g.micro" }, { "name":
"Hydra-MpiNG-abcdef01-2345-2", "instance_id": "i-0@def345abc67890", "instance_type":
"t4g.micro" } 1 } }

{ "jobcomp": { "job_id": 5, "user": "root", "user_id": @, "group": "root", "group_id":

@, "name": "wrap", "job_state": "FAILED", "partition": "Hydra-MpiQueue-abcdef0l-7",
"time_limit": "UNLIMITED", "start_time": "2025-06-19T23:09:00", "end_time":
"2025-06-19T23:09:00", "node_list": "(null)", "node_cnt": @, "proc_cnt": 0,
"work_dir": "/root", "reservation_name": "", "tres": { "cpu": 1, "mem": { "val":

1, "unit": "G" }, "node": 1, "billing": 1 }, "account": "", "qgos": "", "wc_key":

"", "cluster": "unknown", "submit_time": "2025-06-19T23:09:00", "eligible_time":
"2025-06-19T23:09:00", "derived_exit_code_status": 0, "derived_exit_code_signal": 0,
"exit_code_status": 0, "exit_code_signal": 1, "node_details": [] } }

{ "jobcomp": { "job_id": 6, "user": "root", "user_id": @, "group": "root", "group_id":

@, "name": "wrap", "job_state": "CANCELLED", "partition": "Hydra-MpiQueue-
abcdef@1-7", "time_limit": "UNLIMITED", "start_time": "2025-06-19T23:09:36",
"end_time": "2025-06-19T23:09:36", "node_list": "(null)", "node_cnt": @, "proc_cnt":

0, "work_dir": "/root", "reservation_name": "", "tres": { "cpu": 1, "mem":
{ "val": 400, "unit": "M" 3}, "node": 1, "billing": 1 }, "account": "", "qgos":
", "wc_key": "", "cluster": "unknown", "submit_time": "2025-06-19T23:09:35",

"eligible_time": "2025-06-19T23:09:36", "het_job_id": 6, "het_job_offset": 0,
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status": 0,
"exit_code_signal": 1, "node_details": [] } }

{ "jobcomp": { "job_id": 7, "user": "root", "user_id": @, "group": "root", "group_id":

@, "name": "wrap", "job_state": "CANCELLED", "partition": "Hydra-MpiQueue-
abcdef01-7", "time_limit": "UNLIMITED", "start_time": "2025-06-19T23:10:03",
"end_time": "2025-06-19T723:10:03", "node_list": "(null)", "node_cnt": @, "proc_cnt":
0, "work_dir": "/root", "reservation_name": "", "tres": { "cpu": 1, "mem":
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{ "val": 400, "unit": "M" 3}, "node": 1, "billing": 1 }, "account": "", "qgos":

", "wc_key": "", "cluster": "unknown", "submit_time": "2025-06-19T23:10:03",
"eligible_time": "2025-06-19T23:10:03", "het_job_id": 7, "het_job_offset": 0,
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status": 0,
"exit_code_signal": 1, "node_details": [] } }

{ "jobcomp": { "job_id": 8, "user": "root", "user_id": @, "group": "root", "group_id":

0, "name": "wrap", "job_state": "COMPLETED", "partition": "Hydra-MpiQueue-abcdef@1-7",
"time_limit": "UNLIMITED", "start_time": "2025-06-19T23:11:24", "end_time":
"2025-06-19T23:11:24", "node_list": "Hydra-MpiNG-abcdef@1-2345-1", "node_cnt":

1, "proc_cnt": 1, "work_dir": "/root", "reservation_name": "", "tres": { "cpu":
1, "mem": { "val": 400, "unit": "M" }, "node": 1, "billing": 1 }, "account": "",
"gos": "", "wc_key": "", "cluster": "unknown", "submit_time": "2025-06-19T23:11:23",

"eligible_time": "2025-06-19T23:11:23", "het_job_id": 8, "het_job_offset": 0,
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status":

0, "exit_code_signal": @, "node_details": [ { "name": "Hydra-MpiNG-abcdef@1-2345-1",
"instance_id": "i-0@abc234def56789", "instance_type": "t4g.micro" } 1 } }

{ "jobcomp": { "job_id": 9, "user": "root", "user_id": @, "group": "root", "group_id":

0, "name": "wrap", "job_state": "COMPLETED", "partition": "Hydra-MpiQueue-abcdef@l-7",
"time_limit": "UNLIMITED", "start_time": "2025-06-19T23:11:24", "end_time":
"2025-06-19T23:11:24", "node_list": "Hydra-MpiNG-abcdef@1-2345-2", "node_cnt":

1, "proc_cnt": 1, "work_dir": "/root", "reservation_name": "", "tres": { "cpu":
1, "mem": { "val": 400, "unit": "M" }, "node": 1, "billing": 1 }, "account": "",
"qos": "", "wc_key": "", "cluster": "unknown", "submit_time": "2025-06-19T23:11:23",

"eligible_time": "2025-06-19T23:11:23", "het_job_id": 8, "het_job_offset": 1,
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status":

0, "exit_code_signal": @, "node_details": [ { "name": "Hydra-MpiNG-abcdef@1-2345-2",
"instance_id": "i-0@def345abc67890", "instance_type": "t4g.micro" } ] } }

{ "jobcomp": { "job_id": 10, "user": "root", "user_id": @, "group": "root", "group_id":

0, "name": "wrap", "job_state": "COMPLETED", "partition": "Hydra-MpiQueue-abcdef@1-7",
"time_limit": "UNLIMITED", "start_time": "2025-06-19T23:12:24", "end_time":
"2025-06-19T23:12:24", "node_list":"Hydra-MpiNG-abcdef@1-2345-1", "node_cnt":

1, "proc_cnt": 1, "work_dir": "/root", "reservation_name": "", "tres": { "cpu":
1, "mem": { "val": 400, "unit": "M" }, "node": 1, "billing": 1 }, "account": "",
"gos": "", "wc_key": "", "cluster": "unknown", "submit_time": "2025-06-19T23:12:14",

"eligible_time": "2025-06-19T23:12:14", "het_job_id": 10, "het_job_offset": 0,
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status":

0, "exit_code_signal": @, "node_details": [ { "name": "Hydra-MpiNG-abcdef@1-2345-1",
"instance_id": "i-0@abc234def56789", "instance_type": "t4g.micro" } 1 } }

{ "jobcomp": { "job_id": 11, "user": "root", "user_id": @, "group": "root", "group_id":

0, "name": "wrap", "job_state": "COMPLETED", "partition": "Hydra-MpiQueue-abcdef@l-7",
"time_limit": "UNLIMITED", "start_time": "2025-06-19T23:12:24", "end_time":
"2025-06-19T23:12:24", "node_list":"Hydra-MpiNG-abcdef@1-2345-2", "node_cnt":

mnn n
’

1, "proc_cnt": 1, "work_dir": "/root", "reservation_name": "tres": { "cpu":
1, "mem": { "val": 600, "unit": "M" }, "node": 1, "billing": 1 }, "account": "",

2z 230 289



AWS PCS

A8

A

gos": , "wc_key":
"eligible_time": "2025-06-19T23:12:14", "het_job_id": 10, "het_job_offset": 1,
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status":

mnn
’

0, "exit_code_signal": @, "node_details": [ { "name": "Hydra-MpiNG-abcdef@1-2345-2",

"instance_id": "i-0def345abc67890", "instance_type": "t4g.micro" } ] } }

"cluster": "unknown", "submit_time": "2025-06-19T23:12:14",

{ "jobcomp": { "job_id": 13, "user": "root", "user_id": @, "group": "root", "group_id":
0, "name": "wrap", "job_state": "COMPLETED", "partition": "Hydra-MpiQueue-abcdef@1-7",

"time_limit": "UNLIMITED", "start_time": "2025-06-19T23:47:57", "end_time":
"2025-06-19T23:47:58", "node_list":"Hydra-MpiNG-abcdef@1-2345-1", "node_cnt":
1, "proc_cnt": 1, "work_dir": "/root", "reservation_name": "", "tres": { "cpu":
1, "mem": { "val": 972, "unit": "M" }, "node": 1, "billing": 1 }, "account": ""

’

"gos": "", "wc_key": "", "cluster": "unknown", "submit_time": "2025-06-19T23:43:56",

"eligible_time": "2025-06-19T23:43:56" , "array_job_id": 12, "array_task_id": 1,
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status":

0, "exit_code_signal": @, "node_details": [ { "name": "Hydra-MpiNG-abcdef@1-2345-1",

"instance_id": "i-0@abc345def67890", "instance_type": "t4g.micro" } 1 } }

{ "jobcomp": { "job_id": 12, "user": "root", "user_id": @, "group": "root", "group_id":
0, "name": "wrap", "job_state": "COMPLETED", "partition": "Hydra-MpiQueue-abcdef@l-7",

"time_limit": "UNLIMITED", "start_time": "2025-06-19T23:47:58", "end_time":
"2025-06-19T23:47:58", "node_list":"Hydra-MpiNG-abcdef@1-2345-1", "node_cnt":

1, "proc_cnt": 1, "work_dir": "/root", "reservation_name": "", "tres": { "cpu":
1, "mem": { "val": 972, "unit": "M" }, "node": 1, "billing": 1 }, "account": "",
"qos": "", "wc_key": "", "cluster": "unknown", "submit_time": "2025-06-19T23:43:56",

"eligible_time": "2025-06-19T23:43:56" , "array_job_id": 12, "array_task_id": 2,
"derived_exit_code_status": 0, "derived_exit_code_signal": @, "exit_code_status":

0, "exit_code_signal": @, "node_details": [ { "name": "Hydra-MpiNG-abcdef@1-2345-1",

"instance_id": "i-0@abc345def67890", "instance_type": "t4g.micro" } ] } }
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AWS PCS 22{AHE #t2lsh= IAM E9F F/M|= pes:AllowVendedLogDeliveryForResource
22 5{&sHok gLict.

CHS

oAl IAM %4 =H

JSON

rlo

ZeF HetE Fo{FLich

{
"Version":"2012-10-17",
"Statement": [
{
"Sid": "PcsAllowVendedLogsDelivery",
"Effect": "Allow",
"Action": ["pcs:AllowVendedLogDeliveryForResource"],
"Resource": [
"arn:aws:pcs:*::clustexr/*"
]
}
]
}

AAEH 2O AN

AWS Management Console EE£ & AF23t0{ AWS PCS Z2{AE0f| CiEt AFHEH ZOE MHE £
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AAE

L|Ct AWS CLI.

AWS Management Console
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6. 21 &S HHo|EE MEYFLICH

AWS CLI
E M8stod A7&E8| 28 HEsted™ AWS CLI
1. B WS CHA M.
aws logs put-delivery-destination --region region \
--name pcs-logs-destination \

--delivery-destination-configuration \
destinationResourceArn=resource-arn

CtEa 2ol ’dh&E Lt
« region -2t Z0| CH&E Mstti= AWS E2[™ &LICt us-east-1

« pcs-logs-destination - CH& Q| O|&

« resource-arn - CloudWatch Logs 21 1 &, S3 HHZ! EE= Firehose & AE (9|
Amazon 2|24 O|&(ARN)ILCH.

KEAMIEH LHE 2 Amazon CloudWatch Logs APl ZZ0f LEet Q= PutDeliveryDestinationS &
Z35HAI7| "EEFLCH,

2. PCS Z2HAHE 21 & 242 HHELLCL

aws logs put-delivery-source --region region \
--name cluster-logs-source-name \
--resource-arn cluster-arn \
--log-type PCS_SCHEDULER_LOGS

CtSot 2ol uhELCH

« region -2t &2 SHAE AWS 2™ 2| us-east-1
« cluster-logs-source-name - 242| 0| lLIC}.

« cluster-arn-AWS PCS EAE{2| ARN
REMIEH LI 2 Amazon CloudWatch Logs APl & Z= 9| PutDeliverySourceE & X 5HMIL.

Amazon CloudWatch
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aws logs create-delivery --region region \
--delivery-source-name cluster-logs-source \
--delivery-destination-arn destination-arn

CtSot 20| uhELCH

« region-AWS E|He}t Z us-east-1
« cluster-logs-source - & AA 9| 0|FQILICH

e destination-arn - <& CHAO| ARNQILICE.

RtAIEH L& 2 Amazon CloudWatch Logs APl & & 2| CreateDelivery& & Z5tA| L. Amazon
CloudWatch

AAEH 2O AEE AR 4l 0|8
AWS PCS AF|E{ 29| ZZ22 O|§2 &t |- et CHE LI

* CloudWatch Logs

« CloudWatch Logs 2AE &2 Ctg BH 722 [HELICH
AWSLogs/PCS/${cluster_id}/${log_name}_${scheduler_major_version}.log
Example

AWSLogs/PCS/abcdef0123/slurmctld_24.05.10g

. S3 H{Z!
« SSHIA & EZ

rr

CHS B &2 mELCH

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

Example

AWSLogs/111111111111/PCS/us-east-2/abcdef0123/slurmctld/24.05/2024/09/01/00.
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PCS_%${log_name}_${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

AFEHED YHIZE o

AWS PCS 27| E] 2= FX3H|0] U&LICH 047|0= Slurm ZHE &2 Z2MA0M LIEH 2
O HAIX] o= E2{AH AMHER}L AFEE Y, HOIX & x| HHA 22 2=7f 2 aHEL|CH Cf
S o= &astMQ

{
"resource_id": "s3431v9rx2",
"resource_type": "PCS_CLUSTER",
"event_timestamp": 1721230979,
"log_level": "info",
"log_name": "slurmctld",
"scheduler_type": "slurm",
"scheduler_major_version": "25.05",
"scheduler_patch_version": "3",
"node_type": "controller_primary",
"message": "[2024-07-17T15:42:58.614+00:00] Running as primary controller\n"
}

Amazon CloudWatchE& A28 AWS HEd ZHFE MH|A 2LIEE

Amazon CloudWatchE 2{AENM X|EE HIIMoZ +Z|5t0{ AWS Had HFE MH|[AAWS

PCS) 22{AH 4B & 52 ZLEZELICH o248 X| HELEZ 7|5 olo|E{ol HMAStT
AlZho| X|Efof et Fe{AE ] dsol Ciet QIMOIEE ©E &= U&LICH

L8t CloudWatchE AF23HH 2 @7 AE S SF 57| 2150 AWS PCSO|AM A|ZHSHEC2 QIAE
E DLIEHZE £ UaLich A S QAEHAO| 208 HAME £ QIX|gH it o 2 O_IAEJAH =
Z E|™ CloudWatch X|E L 22 O|O|E{7} AX|ELICH 2L} EC2 A|2F HIEEIE AFE5H0{ CIAEA
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oM CloudWatch 00| E & F4d5t04 QIARA S7 FOo|E X|ELF 2O 8 /XY + U2 = F7|
2LEHE & 2ol 7hsELICH

CloudWatch& A& AWS PCS Z LIE{Z0f| CHslf X MIT| SotEE{Ho| Mol FHE A THEMR.

=X

* CloudWatch& A&3t0{ AWS PCS X|& ZL|E{E

« Amazon CloudWatch& A}&3t0{ AWS PCS QIAEA TL|EZ

CloudWatch& At&35t04{ AWS PCS X|E 2 L|E{Z!

ZHAEO|M C|0|EHE =&l5to{ A7 7172 RIE R ¥i#t5H= Amazon CloudWatch& AF& 5t
0§ AWS PCS Z2{AE 4EHE ELIEHZE = U&SLICH 028 SH= 15712 St 2R E2E 7|
£ HEo| HMastn FRHAES 52 o & e = USLICH FBHAH XEE 18 HH2=2
CloudWatchZ ™&ELICH CloudWatcholl CHEH AHA|EH L& 2 Amazon CloudWatch AHE AEHA Q|

Amazon CloudWatch2t £i01712728 HZESHMI2.

AWS PCS= CloudWatchl| AWS/PCS WA T O|A0 CHE X|EE HAIRLICH B 7 U&L
CtClusterId.
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ActualCapacity IdleCapacity + UtilizedC Ih==
apacity

CapacityUtilization UtilizedCapacity/ActualCapa B
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DesiredCapacity ActualCapacity + PendingCa Ih==
pacity
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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

AWS PCS At dEAM

CloudWatch O{O|FE T4 MA

QIAEIA0] CloudWatch 00| HE & HiZ 87| Mol £ E g X%, 21 U £xS XI5t JSON 74
Thle MAdalof BLICH T4 THUS DHHALE ALBEI7LF HIAE HE|S AL5l0] 2502 AN
& 4 gLtk TA T Yeo| H2E s 502 ML

AWS CLI7t x|E HFE0IM CtS L& 0| Z & E config.jsonO|2tH= CloudWatch 74 Thl2 44
gLICh CHE URLE AF835to It AFE S CIREEY =% JU&LCh

https://aws-hpc-recipes.s3.amazonaws.com/main/recipes/pcs/cloudwatch/assets/config.json

S gl

. ME 00| 21 BEE Amazon Linux 28 LICH QIAEIAT} CHE 7|2 2% XM E AHS5He T
? Z2E MAstH HEFLICH

- CtE 238 ZA{stcd™ otehol|l 52 FIHLICtcollect_list.

- 9| zf2 HES A B {brackets}RLICH X|HElE HEO| MA S/ Amazon CloudWatch
ME B M| =522 CloudWatch MO|ME 7 utd Mo E= HEE FZSHM L. Amazon
CloudWatch

. Ol2{3t M2 RS S Emetricsstx| oM logs EEE MHTE MUF 4+ laLich
{

"agent": {
"metrics_collection_interval": 60
iy
"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
I,
{
"file_path": "/var/log/cloud-init-output.log",
"log_group_class": "STANDARD",
"log_stream_name": "{instance_id}.cloud-init-output.log",
QIAEIA B |ET 297
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"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",
"log_stream_name": "{instance_id}.slurmd.log",
"log_group_name": "/PCSLogs/instances",
"retention_in_days": 30

},

{
"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

}

]
}
}
},

"metrics": {
"aggregation_dimensions": [
[

"InstanceId"

iF

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

"InstanceType": "${aws:InstanceTypel}"

},
"metrics_collected": {
"cpu": {

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

]I

"metrics_collection_interval":

"resources": [

i n

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

1,

"metrics_collection_interval":

"resources": [

"y

},
"diskio": {
"measurement": [
"io_time"

]I

"metrics_collection_interval":

"resources": [

i n

iy
"mem": {
"measurement": [
"mem_used_percent"

1,

"metrics_collection_interval":

1,
"swap": {
"measurement": [

60,

60,

60,

60

ro
[>
rm

.I

[>
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"swap_used_percent"

15
"metrics_collection_interval": 60
}
}
}
}

0| It Y2 CloudWatch M|O|HEN| QIAEA EEAERE Q15 2 2191 7| A siZE =H el
QFE TIEtst= ol 20| 2 = U= o] U2 ZLEZSE S XIAIELICH ChZo| =& ELICtH

/var/log/cloud-init.log - QIAEIA FMHo| x7| EtA0|H &3
QIAEIA

/var/log/cloud-init-output.log-
/var/log/amazon/pcs/bootstrap.log- QIAEHA M Sof A™E|= PCSE 2do| &2
/var/log/slurmd.log - Slurm K3 ZE ZE[X}Q| CIE slurmdolM &2

« /var/log/messages - 74, A|AE] HH|A L o E2|FH 0|MHQ| AAE! HA|IX]
/var/log/secure - SSH, sudo & 7|Et £¢t O|HEQ Z2 Q& Al gtHEl 21

21 02 2t= CloudWatch 21 2§22 &S ELICH/PCSLogs/instances. 21 AEEE @l
ABA D 23 mto| 7|2 o|§ o ZFULICH 2O g9 BEE 7|ZH2 302 LCt,

o QIAEA IDEE HAISIEH
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T2OtE Sl HMAE &= U= Amazon S3 HZ0| YEE
Manager Parameter Store0ll SSM Ii2tO|E{Z MEE 5+ UE

0
>
rl‘ﬂ
E
2
;
m°l'
Mgy
20
rr
Ho

I = Q& LICH EE= Amazon Systems

S3 Il 2=
I UE S30f| MESHE{™ CHS AWS CLI BEHE AFSELICH B™ES A™SHY| ™of CHE 2 chHAIEL .

« amzn-s3-demo-bucketg A}X| S3 H{Z! O|E 2 2 H}FELLC}.
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aws s3 mb s3://amzn-s3-demo-bucket

a

[
o
jo
_I"_'l
o

HZlol|l A2 =FFLICt
aws s3 cp ./config.json s3://amzn-s3-demo-bucket/
SSM m2Zt0|E{ 2 X%

IS SSM mEt0|E 2 MEstedH Chs BEE AASELICH BPE ddety| Tol ChES cHAE L
Ct.

« region-code® AWS PCSE % 5t= AWS 2|2 HbELIC.

o (MEH ALE) AmazonCloudWatch-PCSE Ite2tO|E{ S| TR E O|§ 22 HiELICE O|F
E0|M HASE B2 L= I8 QIAEA T2 1020| SSM IHEFO|E{0f 217 HHA S Et
7tAmazonCloudWatch-3&H{oF & L|Ct.

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

|F HE= 74 1ol s30i| X{Z Tl=X| otL|™ SSMol| ME El=X|of| 2k Eraf

0| A3 2|E £ CloudWatch OJO|MEE A '|3F ., S3 -I;'Oﬂkl T+ ot dE 7tX 1, O|& ALE5}04
CloudWatch O|O|HEE A|ZHEfLIC O| AT RIEQ| LIS #US AIEXIo| ME HEZ "iEL|Ct.

« amzn-s3-demo-bucket — H’H0| ¢1& £ U= S3 22| 0| L|Ct.
>

« /config.json-TE0| M ElE S3HA FE #H F=2

MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="==MYBOUNDARY=="
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- -==MYBOUNDARY==
Content-Type: text/cloud-config; charset="us-ascii"

packages:
- amazon-cloudwatch-agent

runcmd:

- aws s3 cp s3://amzn-s3-demo-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==--

TC J2E0| IAM QIAEA T 2utlofs 0] CHEF UAIA HEHO| Qofok BHLICH S 9lo At
A Hlole A3 BIEH U= HAol| CHE IAM 2240 od 2ILCY.
JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:ListBucket"
]I
"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket",
"arn:aws:s3:::amzn-s3-demo-bucket/*"
]
}
]
}
3t QIAEIA = S3 A CloudWatch AIEZQIE 2 0| Ol RHIRE ER|ZE s{28lok gLICH ol 28
AE| Of7|ElXof et 29 O & = VPC HEZQIEE AI&3to] - E &= Ql&LICt
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SSMof| KZE 79 ALE

0| A3 Z|E £ CloudWatch O{O|MEE Mx|st1, SSM It 2tO|E{0| M 7t TUS 7K1, 0|5 A}
235104 CloudWatch OO|MEE A|ZHELICH O| AT RIEQ| LIS ZfE AIERIS ME HEZ HFEL
C}.

o (MB AL AmazonCloudWatch-PCSE Tt2tO|E{S| TR/t O|E 22 HiELIC

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

--==MYBOUNDARY==

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

packages:
- amazon-cloudwatch-agent

runcmd:

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

--==MYBOUNDARY==--

L= &9 IAM QIAEA HAMo|= CloudWatchAgentServerPolicy 7k 934 E|04 Qlo{of & L|C}.

O 2 AZE|X| = AR L& OF QABHA T2 00l SSM ItetO|E{of 87| YA A

of=
ZF7tAmazonCloudWatch-3HoF & LICI Ct&2 5 A DOC-EXAMPLE -PREFIXO] CH3H O]
= IAM =4 0| of L |C}.

"Version":"2012-10-17",
"Statement" : [
{
"Sid" : "CustomCwSsmMParamReadOnly",
"Effect" : "Allow",
"Action" : [
"ssm:GetParameter"

1,
"Resource" : "arn:aws:ssm:*:*:parameter/DOC-EXAMPLE-PREFIX*"

.I
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AWS PCS O|HIEE AWS HHZ & 510{0{A O|HEE X|&EXo
CloudTrail2 £X2 AF2504 Amazon S3 HZ!e2 21 0t XMEE £ ‘BJ%L—IEF 2L0M F=H
2 MMd3tHE J|BMo 2 2 E AWS 2o FXo| Mg EL|CH 2
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AWS PCS At dEAM

o 04 2|M0| M CloudTrail 21 T 87| 21 048] 7| 0| M CloudTrail 21 T 87|

2 E AWS PCS 22 CloudTrailol M 2EZEIH AWS HE ZAFE MH[A AP & X0 EMEHELICEH
04 2 £04 CreateComputeNodeGroup, UpdateQueue %! DeleteCluster 2UE XYM Z &
£5tH CloudTrail 21 I of &S 0| LIt

Solle @2 MM A8 Xiof ChEt MET ZEELUC X1 5HE 08
= &LCt.

T.
mek o

-

| 2E &= AWS Identity and Access Management (IAM) AL X} X724 ZHOZ O|F 0} =K|
|

fIHEi| o] ALZRtoi| CHEF HA| 2ot 21T

o T Lo Q&0 AlAd
« 2FO| CHE AWS AMH|A0{ A O|F 0121 = K] 0%,

o o o

m
>0
rr

A= X| o1%.

mo
(o]l

A&
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AWS PCS2| CloudTrail 21 1+l &= o|sl

& E sl £ 4YLICt CloudTrail 21
LIt O|HIEE RE AAZREO| B @XE LIE}
M mi2t0|E] Soi cist HE 7 £0q &LICH CloudTrail 21 1}
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"eventVersion": "1.09",
"userIdentity": {
"type": "AssumedRole",
"principalId": "AIDACKCEVSQ6C2EXAMPLE:admin",
"arn": "arn:aws:sts::012345678910:assumed-role/Admin/admin",
"accountId": "012345678910",
"accessKeyId": "ASIAY36PTPIEXAMPLE",
"sessionContext": {
"sessionIssuer": {
"type": "Role",
"principalId": "AROAY36PTPIEEXAMPLE",
"arn": "arn:aws:iam::012345678910:role/Admin",
"accountId": "@12345678910",
"userName": "Admin"
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"attributes": {

"creationDate": "2024-07-16T17:05:51Z7",
"mfaAuthenticated": "false"
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}
}
},
"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": [

{
"computeNodeGroupId": "abcdef0123"
}
1,
"queueName": "all"
I
"responseElements": {
"queue": {

abcdef0123",
"clusterId": "abcdef0123",
"computeNodeGroupConfigurations": [

{

arn": "arn:aws:pcs:us-east-1:609783872011:cluster/abcdef0123/queue/

"computeNodeGroupId": "abcdef0123"

1,

"createdAt": "2024-07-16T17:13:09.2760693932",
"id": "abcdef0123",

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

"status": "CREATING"

},

"requestID": "a9df46d7-3f6d-43a0-9e3f-example",
"eventID": "7abl18f88-0040-47f5-8388-example",
"readOnly": false,
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"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"

}I

"sessionCredentialFromConsole": "true"

AWS PCS2| CloudTrail 21 1} &= 0|8 307
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» Service endpoints
- MH[A SEE
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« CtE AWS MH|Ao0f CHEF ptad ek
Service endpomts
2™ 0|& =k A=xZQIE ZZEE
0= S8(235+0|2) us-east-2 pcs.us-east-2.amaz HTTPS
onaws.com
pcs-fips.us-east-2
.amazonaws.com
pcs-fips.us-east-2
.api.aws
pcs.us-east-2.api.aws
0= S2(HXILIOF S us-east-1 pcs.us-east-1.amaz HTTPS
) onaws.com

pcs-fips.us-east-1
.amazonaws.com
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pcs-fips.us-east-1
.api.aws

pcs.us-east-1.api.aws

0= MP(E2) us-west-2 pcs.us-west-2.amaz HTTPS
onaws.com

pcs-fips.us-west-2
.amazonaws.com

pcs-fips.us-west-2
.api.aws

pcs.us-west-2.api.aws

OtAlO} EHHF(AI7FE  ap-southeast-1 pcs.ap-southeast-1 HTTPS
B) .amazonaws.com

pcs.ap-southeast-1
.api.aws

O Alo} Ef'HF(AIEL]) ap-southeast-2 pcs.ap-southeast-2 HTTPS
.amazonaws.com

pcs.ap-southeast-2
.api.aws

O Alo} EHEEF (=) ap-northeast-1 pcs.ap-northeast-1 HTTPS
.amazonaws.com

pcs.ap-northeast-1
.api.aws

SFHEZIIFEE) eu-central-1 pcs.eu-central-1.a HTTPS
mazonaws.com

pcs.eu-central-1.a
pi.aws
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eu-west-1

eu-west-2

eu-north-1

us-gov-east-1

A=EEZQIE IZEZE
pcs.eu-west-1.amaz HTTPS
onaws.com

pcs.eu-west-1.api.aws

pcs.eu-west-2.amaz HTTPS
onaws.com

pcs.eu-west-2.api.aws

pcs.eu-north-1.ama HTTPS
zonaws.com

pcs.eu-north-1.api
.aws

pcs.us-gov-east-1. HTTPS
amazonaws.com

pcs-fips.us-gov-ea
st-1.amazonaws.com

pcs-fips.us-gov-ea
st-1.api.aws

pcs.us-gov-east-1.
api.aws
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aws ec2 get-console-output --region us-east-1 --instance-id i-1234567890abcdef® --
output text

us-east-12 AWS Z|XZ H 1 i-1234567890abcdefog QAR A IDZ HFELIC.
AWS Systems Manager

Systems ManagergE AtE35t0{ QAR A Q1AY = Qe BR FEAEYM EI LUS ™M = &
U&LICH
1. Systems ManagerE At&35t04 QIAEIAO| AZELICE REA[EH LHE 2 Systems Manager AHE

MMl MM ARt BEHML.

2. BEEAEZ 27 0l H7|:

sudo cat /var/log/amazon/pcs/bootstrap.log

(® Note

Z7|8t HHOIM ZX7E AE B2 QAARIAN AFS 7| Tofl o 2088 VICE{oF & 4
&LIC} Systems Manager 2! SSH MH|AE 7|37} 228l & EE 4 E
Aol xEt Alztofl T &t F<oflgt A|RFELIC

QIAE 0l A VPC/Subnet/Security 1& &AM
AFE = 22X E sliZsle{H QIAEAS HAZ=EI VPC, MEY L 2ot J=of CHEt MEE M5l of
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aws ec2 describe-instances --instance-ids i-1234567890abcdef® --query
'Reservations[*].Instances[*].

{Instanceld:Instanceld,VpcId:VpcId,SubnetId:SubnetId,SecurityGroups:SecurityGroups[*].Groupl

--output table

LCSE2 BEAEY S0 HEY Lo A#sts A R QLT L == AWS PCS AP
CEQIEE 3E5t0f AN 22 AWS PCSOl SSELICH S5 Alnje Yitto= g1 fAH
F HAIXIE EAIRLICEH

<13>Nov 5 ©08:10:27 user-data: Recipe: aws-pcs-environment::node_registration

<13>Nov 5 ©08:10:27 user-data: * ruby_block[Register NodeGroup Instance] action

Tun[2024-11-05T08:10:27+00:00] INFO: Processing ruby_block[Register NodeGroup

Instance] action run (aws-pcs-environment:

:node_registrati

on line 19)

<13>Nov 5 08:15:46 user-data:
<13>Nov 5 08:15:46 user-data:
<13>Nov 5 08:15:46 user-data:
<13>Nov 5 08:15:46 user-data:

Error executing action

'ruby_block[Register NodeGroup Instance]'

<13>Nov 5 08:15:46 user-data:

‘run’

on resource

<13>Nov 5 08:15:46 user-data:
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<13>Nov 5 08:15:46 user-data: EOFError
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Hijlof QIE{! HMAE /8 NAT HOIES{Olof CiE Z27t %‘EXI E—. °._|E.* ICk. ZtMIEE LHE2 ChS
£ HZstM2.

Amazon Virtual Private Cloud AWS PrivateLink 7} O|E 2| QIE{H| O|A VPC AEZQIEE Al25}04
AWS AMH|AO0f HMAEFLICE.

AWS PCSQ| YIE ZQIE 3l MH|A EEha
Amazon Virtual Private Cloud AFR M MO| CIE HE X3 0{ VPC A4
AWS PCS L E 2/Z

HE AIMEIAWS PCSAEZQIE
Ct=2ot SAS @F HAIR|7F EA|E|H AWS PCS VPC HIEZQIEQ 4ZA=| XA S =HoIgtL|C}.

com.amazon.coral.security.AccessDeniedException: User: arn:aws:sts::xxx:assumed-
role/rolename/i-instanceid is not authorized to perform:
pcs:RegisterComputeNodeGroupInstance on resource: arn:aws:pcs:us-west-2:xxx:cluster/

cluster-id as either the resource does not exist, some policy explicitly denies access,
or no policy grants access
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QLRIEH O|A A= ZQIEE AWS Parallel Computing Service AF& 8 HAM|A(AWS PrivateLink).
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-instance-addressing.html#public-ip-addresses
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-instance-addressing.html#public-ip-addresses
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<13>Nov 5 17:20:29 user-data: [2024-11-05T17:20:28+00:00] FATAL:
Mixlib::ShellOut::ShellCommandFailed: service[slurmd] (aws-pcs-slurm::finalize_slurm
line 18) had an error: Mixlib::ShellOut::ShellCommandFailed: Expected process to exit
with [@], but received '1'

<13>Nov 5 17:20:29 user-data: ---- Begin output of ["/usr/bin/systemctl", "--system",
"start", "slurmd"] ----

<13>Nov 5 17:20:29 user-data: STDOUT:

<13>Nov 5 17:20:29 user-data: STDERR: Job for slurmd.service failed because the
control process exited with error code. See "systemctl status slurmd.service" and
"journalctl -xe" for details.

<13>Nov 5 17:20:29 user-data: ---- End output of ["/usr/bin/systemctl", "--system",
"start", "slurmd"] ----
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<13>Dec 2 13:52:00 user-data: [2024-12-02T13:52:00.094+00:00] - /opt/aws/pcs/bin/
pcs_bootstrap_config_always.sh: INFO: nvidia-smi not found!

<13>Dec 2 13:54:10 user-data: Job for slurmd.service failed because the control
process exited with error code. See "systemctl status slurmd.service" and "journalctl
-xe" for details.

<13>Dec 2 13:54:12 user-data: [2024-12-02T13:54:12.718+00:00] - /opt/aws/pcs/bin/

pcs_bootstrap_finalize.sh: INFO: systemctl could not start slurmd!

rot

QUAEAN AL T slurmd CIE JEHE HQStE B CIST RAFE 277 EAIE = U&LICH

$ systemctl status slurmd

fatal: can't stat gres.conf file /dev/nvidia@: No such file or directory

o

22X E sHZ52{H AFSXF X1 AMIO| NVIDIA E2HO[HHE A R|BHLICH KHAMISH LIS 4EHA - (M
Ieh F£71 E2I0|H, 2tol=2eq2| & o Z2[7|0|M AZE Qo x| EHHE HZSHAAL
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>

ResumeTimeout0dll =& &t

L7 HIEACR Qe ARE L E9 T EC2 QAHAT SR E|H AWS PCS7t AMIE K| H5HX|

ot7Lt HIEQIT EXI7t I £ l&LICt EC2 QIAEAE Slurm2| ResumeTimeoutdll =& g 77

x| o 308 Sot Al3lz|n =2 Z EA|ELICHDOWN.

°._|¢ A7 2HIEH BEAEME|X| ot AWS PCSO| SEZ|X| &f2 HAR(EC2 QAEHAN CHEH
RegisterComputeNodeGroupInstance £ & §18) QIAEHA 2101 CHF1F RALEF 2F HIAIX|7}

A K| & lghL|ct

/opt/aws/pcs/bin/pcs_bootstrap_init.sh: No such file or directory
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