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https://packaging.python.org/tutorials/installing-packages/
https://github.com/aws/aws-parallelcluster/releases
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Current AWS ParallelCluster H{ 7

AWS ParallelCluster H7|Mo 2 LOO|EELICH Al HHE AP 5D UEX| &lsiedH o 22|A
0| X|E & =35HAIA|2 GitHub.

0|0 Python 0| pip U1 X|HEl= HEO| QICHH CHE & R[S & A&LICH AWS
ParallelCluster Ct S BY&& A& st ELICH Python H7T 3 0|4 0| DX[E|0{ U2 pip3 BHE At
&ste XWol E&LCH

$ pip3 install "aws-parallelcluster<3.0" --upgrade --user
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 Linux — &7} AWS ParallelCluster & 4
« macOS - F7} AWS ParallelCluster W2ZE Z=2 ol A ol

« Windows — £7} AWS ParallelCluster W= ZF2of A3 ot

\|

CtE2 =l = UELICH AWS ParallelCluster & 435104 2HF2 | pcluster version MX[E]
ARA&Lct.

$ pcluster version
2.11.9

AWS ParallelCluster 27|XMo 2 AM|o|EE/L|C} %Al Ao 2 AO|0|E e AWS
ParallelClusterAd x| ™2 CtA| A&EFLICE Z[Al HAOf| CHEF XFAMIEE LHE 2 AWS ParallelCluster, £
A ZSHAAI2. AWS ParallelCluster 2 2[A T E.

$ pip3 install "aws-parallelcluster<3.0" --upgrade --user

M|745t248 AWS ParallelCluster, £ AF23tMIRpip uninstall.

$ pip3 uninstall "aws-parallelcluster<3.0"

Python & pip7} 9iE B AIE &80l aligst= HAtE AFSELICH

>8g o 3

ol

Mx
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https://github.com/aws/aws-parallelcluster/releases
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2t 870 CHE MM K|

Install AWS ParallelCluster 7F4F EZ50{ M (HE)

Install AWS ParallelCluster 2|5 A0 A

Install AWS ParallelCluster macOSO04| A

Install AWS ParallelCluster 2= 04| A

Install AWS ParallelCluster 7H&F EZZ0{ M (HE)
!

ol

Mx|5tE 40| EZ&LICH AWS ParallelCluster 7 AFEF HHTO| CHE pip IHF|X|QS| SES YX|

- pip2P thonOI MRIZIR=X| ZRIEFLICH pip3 & Python 3 HHA 3.82 HEELIC} Python 28
A835HE B2 pip3 CHAl pipE, venv Al virtualenvE AFEEfLICH
M x|5t24T AWS ParallelCluster 7+H4H £HZ30{ A

1. virtualenvE MX|tX| &2 B pip32 AF& 610 virtualenvE MR LICH python3 -m
virtualenv helpd| E2% HEI} EA|E|H 2EHZ O|SELICEH

Linux, macOS, or Unix

$ python3 -m pip install --upgrade pip
$ python3 -m pip install --user --upgrade virtualenv

exitE A#stod H E{OID oM LiZkA Al EiDIE &8 Yoi B0l HZE Atg e M8y
L|C}.
Windows

C:\>pip3 install --user --upgrade virtualenv

Mgstod SR WY ZBLE0|M L7k M B ZBLZES Aof BA0| HY AY

Zp gtgoll Chet &Ml xI- 4
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Linux, macOS, or Unix

$ python3 -m virtualenv ~/apc-ve
k=14 _/I\_ ol

A2 35104 §H Python HEHE |

jo

EE-pSM

rr

-m virtualenv -p $(which python3) ~/apc-ve

$ python3

Windows
C:\>virtualenv %USERPROFILE%\apc-ve

M7ty gtgg gdst

Linux, macQOS, or Unix

$ source ~/apc-ve/bin/activate

3.

Windows
C:\>%USERPROFILE%\apc-ve\Scripts\activate
& #Ee=

Install AWS ParallelCluster 7}

4.
Linux, macQOS, or Unix
(apc-ve)~$ python3 -m pip install --upgrade "aws-parallelcluster<3.oQ"

Windows
(apc-ve) C:\>pip3 install --upgrade "aws-parallelcluster<3.0Q"
AR&LCE.

205 2 M 2. AWS ParallelCluster O| (7}) M2 %%
Linux, macOS, or Unix

$ pcluster version

2.11.9

o
o
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AWS ParallelCluster At

AWS ParallelCluster
Windows

(apc-ve) C:\>pcluster version
2.11.9
deactivate HWHE AIE3504 7t Bt EE SEE = USLICEH M MMS A|ZHE otch 2352 CHA|
2 gstatioF & LCt
Z Al Ao 2 80| = 52424 AWS ParallelClusterAd x| P23 CHA] AlgtistL|C}

Linux, macOS, or Unix
(apc-ve)~$ python3 -m pip install --upgrade "aws-parallelcluster<3.oQ"

Windows
(apc-ve) C:\>pip3 install --upgrade "aws-parallelcluster<3.0"

CHEE 9| Linux HH

= A 0| A

Install AWS ParallelCluster 2|
Mx|g = U&LICH AWS ParallelCluster Python& TH7|X| ZE|XtE AH& 5o pl
ZEHof CHet S5 E =" = JU&LIch HX] Python & pip7t AXIEIRA= K] & lefLCt

1. e B{TQ| Linuxoll Python X pip7t Z &[0 Qe X| 2 QI6IE4™ pip --version2 A& L
Ct.
g X ef2 E

$ pip --version
p Ax|2 Ho{7} M L. AWS ParallelCluster pip EZ1}

AlSHSHL_|C}.

MXIE O™ pip
? 2EAH =2 TI™>E L Ct
2. PythonO| AX|E[}A=X| &RI5tE{H python --versiong &A™

$ python --version

Linux
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Python 3 H{7 3.6+ EE= Python 2 H{7 2.70| A x|T[0{ QICHH MKX|Z2 O[St AIL. AWS
ParalleICluster pip EZI1} 871, OZX| of2 89 Pythona X3t CHE Ol HAIE Z=0t2bA

pipE MX[ELICt.
Python Packaging Authority0l A M S35t &

=
curl HHEE AIE35l0d x| A3 EEE CIREC=FLICH

$ curl -0 https://bootstrap.pypa.io/get-pip.py

Python2 2 A3 ZEE A&sto] pip X 7|EF R x| m7|X|ef 2|4 HHEE CH2Z =504
MAR[gfLich
$ python get-pip.py --user
e
$ python3 get-pip.py --user
--user 2%|X|E E&et B A3BEE= pipE ~/.local/bin ZA20f Mx[ELICH
(o]

$ 1s -a ~
.bash_logout .bash_profile .bashrc Desktop Documents Downloads

—

* Bash - .bash_profile, .profile == .bash_login
» Zsh - .zshxc

* Tcsh- .tcshrc, .cshrc EE& .login

b. CtZ OX[2t RALE Z2EEH AFRE o LHEUWZ| BEE FIteLct
export PATH=~/.local/bin:$PATH

BLH7| HHE2 ZZ2(0] Aol ~/.1local/bin)E 7|&E PATH B ol & IEHLCH.

g HE M E HEstodH A Mol Z2EE ChA| 2EFLICH

Linux
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$ source ~/.bash_profile

7. pip7t 2HEH ERIZIR=K] FHAELICH

$ pip3 --version
pip 21.3.1 from ~/.local/lib/python3.6/site-packages (python 3.6)

Sections

« Install AWS ParallelCluster 2} pip

« 7} AWS ParallelCluster HHZE ZZ0f A& 1

« Linux0ll Python M X|

Install AWS ParallelCluster 2} pip

pipAx|oi AFE AWS ParallelCluster.

$ python3 -m pip install "aws-parallelcluster<3.0" --upgrade --user

--user&AP| x| AF& Al pip M%| AWS ParallelCluster ~/.local/bin2 2 & ELICEH

CIS AIEH S &2l5H A A|2. AWS ParallelCluster 2HF2 Al M x| A& LICE.

$ pcluster version
2.11.9

o

|t e 2 YT o|=5tedH AR BES ChA| A=>FLICH

$ python3 -m pip install "aws-parallelcluster<3.0" --upgrade --user

Z 7} AWS ParallelCluster &3 ZAZo0f A& ot
pipS ALE35t04 %8t & pcluster A8 TS 2 K|Sl PATH B2 40 F7taHofF & 4=

&LCh.

Mx|El EC{E Q15248 pip AWS ParallelClusterCHS H3g A& EHLICH.

Linux
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$ which pcluster
/home/username/.local/bin/pcluster

MR| Al --user AQIX|IE M8 T2 AWS ParaIIeICIuster, A™ I U2 Python x| bin E2C01
g 4 U&LICH Python x| Q%8 Z2E F2, Oh2 BYS AHsML.

$ which python
/usr/local/bin/python

AM A= otdo| otLEl symlink 27} E3E & U&LICE symlink7} 7t217|£ fIXIE BB 1s -
alS AgLCh

$ 1s -al $(which python)
/usr/local/bin/python -> ~/.local/Python/3.6/bin/python3.6

X AWS ParallelCluster2| 3E A0l M Bz ol F7IEF 40t SUeH EHQ B2 HR|7t 2= & JeL
Ch I X| ot 2™ 3a - 3c2| SUE HHHE CHA| =~&5t0od ol EHE F=20f FIHgfLICH

LS — L—

Linux0i| Python A %]

HiZ ZHO| Pythont &7 M-S E|X| &4 7L O T &7 MSE B pip AxI5H7| Hoi Python
£ Mx|5t AWS ParallelCluster.

Linux0il Python 3& A x|5l24H™

1. PythonO| O|0O| Ax|E[0{ U=X| = lgfLct.
$ python3 --version

cC
4

rr

$ python --version

@ Note
Linux Hi Z 0l PythonO| Z & £|0{ Q= Z < Python 7HE X THF|X|E MXISHoF & == QU
gLct iR W7 |Xols &8 22038 Hup st Mx|ste o 228 slEet 2to|
Hed2|7F 28 |0 A& LICH AWS ParallelCluster. I 7| X| 22X E A 6to4 7HEt R} 1l

Linux 9
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AWS ParallelCluster AHS AEA{(v2)

7IXI& AxIgfLICt o] m2 YHtE{o
E0l x|dxlof [U&LICH

2. Python 2.7 0|4 0| Mx|=z|of Q!
Ct CtSot Zo| Byt MH9|X| 0|8

oI -
= rIo

E

« Ubuntu?t Z2 Debian H& A|AEI|= aptE AFSELICE.

$ sudo apt-get install python3

* Red Hat & A AIAE0|= yumE AFEELICH

$ sudo yum install python3

« ON SUSE % mtM 0| A SHA AR zypper.

$ sudo zypper install python3

[K
rr

SX|EIRA=X] EHelsttiH BY TEZE

-1

3. PythonO| 2HIEH| 4
L|Ct.

$ python3 --version
Python 3.8.11

Install AWS ParallelCluster macOS0| A

Sections
- MM XA
« Install AWS ParallelCluster macOSOI M pipE A3l E2

JE d=0 &

0%
_I"_'l
°

o X7} AWS ParallelCluster &

AN E=A

« Python 3 tHH™ 3.7+ EE= Python 2 HH™ 2.7

Python Mx|& =fQI&LICt

Ml
=

fjo

O = python-dev E& python-develO|Zt= O]

A& 304 Python2 M %|EfL

fjo
>
0%
o

UD O B

o

0jo

macOS
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$ python --version

AFE{0] ot & PythonO| M&|=[X| &£ k7Lt CHE BT 2| Python2 M XI5t2d= &< Install AWS
ParallelCluster 2|5 A0|AMC| HAIE +&SIAM2.

Install AWS ParallelCluster macOSOIM pipE A5l B2

©
|_|
©
A
e
>
0o
Q'I_l
o
-l
%

Mx|g = U&LICH AWS ParallelCluster. Ax|E|0] pip UX| f2 B2 7|2 M

x| &= o X|EE MEMSL. pip3 --versiong A&5t04 macOS HZF0i| Pythonzt pip30]| OO &
|0 U] B leL|ct

$ pip3 --version

A x|5F24H AWS ParallelCluster macOSO| A

1. Python.orgQ| Ct2 2 E H 0| X|0{| M PythonQ| %Al HME CHREZ =61 A% LC}.

2. Python Packaging Authority0ll A M3t pip3 x| AR EE CIRZ=5t0 A™ELICH

$ curl -0 https://bootstrap.pypa.io/get-pip.py
$ python3 get-pip.py --user

3. MZ M|t MEZ pip3 AHE5t04 DX LICH AWS ParallelCluster. Python {7 30|42 ALE
St= 4% pip3 BHE ME35t= X0l E&LICEH

$ python3 -m pip install "aws-parallelcluster<3.0" --upgrade --user

4. Ct

0jo
mo
J‘."k

QIS A|2. AWS ParallelCluster O| (7}) MCHZ M X|=[A&LICEH

$ pcluster version
2.11.9

HE U B Z2O-E BBE F=0f FItehLich

|K

2=

o
mjo
rr

b

|4 HE e 2 dasol=stedH AR BHES ChA| AL

$ pip3 install "aws-parallelcluster<3.0" --upgrade --user

macOS 11
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Z 7} AWS ParallelCluster B Z ZZof Mg o

i
>

A

0| F7}sf{of

rII

pipE AF23t0{ MX|8 £ pcluster T2 E 2 ®|A Q| PATH & &
LICH =233 9| 9| x|= Python Ax| @ x|ol a2t E2FEL|CH

Example AWS ParallelCluster A x| €| %[ - Python 3.60| A %|El macOS & pip (AFH& A} RE)
~/Library/Python/3.6/bin

o] oflMlof| L2 M E 34X 7HX| D Q= Python HEM S 2 CHA|ELICEH

|

Python x| ¥|XI& Z2& @<, which python2 Ad5tAL.

$ which python3
/usr/local/bin/python3

rIr ru>

2% Z27} ofLIEt symlink Z27F £3E = U&LICH 1s -al2 A&stod o{C|E 7HE(7]
FO|

3| 24
N FLICEH

_I|°|' |n
1ok

$ 1s -al /usr/local/bin/python3
lrwxr-xr-x 1 username admin 36 Mar 12 12:47 /usr/local/bin/python3 -> ../Cellar/
python/3.6.8/bin/python3

pipE Python OHZE|Z0|MH0| = At SYst ECol| Z2 032 MHXIFLICI O] EHE PATH H=
o =7} ct.

PATH #HE8 £3t24M(Linux, macOS E & Unix)

1. A8 BCiofM Mol Z2 U ASREES AALICH ofl M2 JHX|D AUEK B 22E HS
AlSHS

echo $SHELLS Al&istL|Ct.

$ 1s -a ~
.bash_logout .bash_profile .bashrc Desktop Documents Downloads

« Bash - .bash_profile, .profile EE= .bash_login
* Zsh—- .zshzc

« Tcsh- .tcshrc, .cshrc E= .login
E

CcC
2. UWEUZ|BHES Z2E AJEEo FIH6HAM L.

macOS 12
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export PATH=~/.local/bin:$PATH

O] H¥ o] od|A|Q| ~/.1ocal/bin BEE ¥4 PATH H=0f F7}EHLICE.
2 I $xl| b0 2E=E8FL|C}.

w
|E

$ source ~/.bash_profile

Install AWS ParallelCluster 2= S 0{| A

Mx|IE &= U&LICEH AWS ParallelCluster # =< 0| M= PythonQ| THZ|X| Z2|XtQI & AFS &L
Ctpip. pip7t Ol0| U= B2 7|2 x| A el X|&E WS Lt

Sections
« Install AWS ParalleIClusterpipPythonS Al 3t 1 1= 201

« FJ7} AWS ParallelCluster HEZE ZZ20of A& u

Install AWS ParallelClusterpipPython2 AtE 3t 7= 0| A
Python Software Foundation2 pip7t Z & & Windows& M x| #Z|AtE M3 F LIt
Python & pip& A x|3524H(Windows)

Python.orgQ| Ct2 2 E 1| 0| X|0{| A Python Windows x86-64 A x| #2|A& CtR2 2= LCt.
MR ZEIRHE

1

2 A

3. Python 38 of &7}6t7|& MEHEILICIPATH.
4 =

#erLict

Install Now(X|Z& EX[)E MEAELI|CH

I
i
AN
i
a
N
]
C
ful

MR ZEIR7F AAE R ECH0 Pythong MX[6t1, AHEA B20| Z2O7
M x|5t2{H AWS ParallelCluster 2 74 pip3 (RI=<)
Python HHZ1 3 0|4 2 A85t= BR0l= pip3 BHES ME5t= WOl E&LICH

1.  AIZF M50l M Windows HE ZEZE

=Y
2. CtE BHE AE510d Pythonit pip7t 25 SHIEA HR|E[R=X] &elgfL|ch

Windows 13
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C:\>py --version

Python 3.8.11

C:\>pip3 --version

pip 21.3.1 from c:\python38\lib\site-packages\pip (python 3.8)

3. Install AWS ParallelCluster AF&pip.

C:\>pip3 install "aws-parallelcluster<3.0Q"

FOISH E M 2. AWS ParallelCluster O| (7}) MCHZ M| =R &LICH

N
bt

C:\>pcluster version
2.11.9

b

|4 HA e 2 Yasol=stedH HX| B S ChA| Al efLch

% AWS ParallelCluster pipE AFE5t0{ 2 AM|A[Q| PATH B4 #4701 pcluster ZE2EO S

ChHS BEE Adstod pcluster T2 30| o{C|o| MR|x|of U=X| e & U&LICH

C:\>where pcluster
C:\Python38\Scripts\pcluster.exe

S 0| O ATE HHEFSHR| SHECHH 2502 ZE 8 FbsHok BLICH BUE FE Windows
SHAY7|8 AL 304 T2 I30| HFE{0A 0fC|of ARIElo] QK| ZAUBHLICH YEHEQl ZE & ot
g1 U

 Python 3 & pip3 - C:\Python38\Scripts\
« Python 3 & pip3 --AF& X M - SAPPDATA%\Python\Python38\Scripts

Windows 14
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1. Windows 7|2 + 21 environment variablesZE /Z5IA|2.

2. HHol #td Hay MES MEdELICH

3. MEASH PATHCHS THES MEAELICE

4. Variable value(#= 2t) ZE=of B2 & F7HELICE of: C:\new\path

5 =eolg F ¢ MEistol M| MHEE MEFLICH

6. MASUTHBCFZEE ZF EQUCHI BE ZFTE T2 CHA| Gt

3 AWS ParallelCluster

M x| £ AWS ParallelClusterCtS 714 EHAIE 225 A AL,

-1
0x

CIE2 2t AIR. AWS HHoll= & A&ste ol st Heto| 2 & & A& 0| pcluster CLI
&LICH RFMIBE LI 2 AWS ParallelCluster 04| A QIAEIA Tl A2 X} 2421 RIS R XSHA AL,
MX:AWS K24 S KIM|SH L2 FA2 ZHESHAAI2. AWS CLIS| AWS CLI AFR2 MEHA.

$ aws configure
AWS Access Key ID [None]: AKIAIOSFODNN7EXAMPLE
AWS Secret Access Key [Nonel]: wJalrXUtnFEMI/K7MDENG/bPxRfiCYEXAMPLEKEY
Default AWS ## name [us-east-1]: us-east-1
Default output format [None]:

- AWS 2|™ Z8{AE7} AIZHE|E= Z20{= Amazon EC2 7| %40| stLt 0|4 @lo{of grLlCt. REAIEH LY
22 Amazon EC2AFE MEHA Q| Amazon EC2 7| H|0{1E & Z5HAAIL.

$ pcluster configure

T4 OtHALE EE{AEE ddste Ol 228 ZE CEE T ELICH A|ZA22 HF AIZ2 AEE
[ CHE LICH. AWS Batch 27 EEZE A2 5tE R AF8sHE B2 2| HI Slurm. 2E{AE F40f

CHEH RFMIEH LIS 2 8 RHESHAAIR T A,

44 AWS ParallelCluster 15
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@ Note
HZ 2.11.55 E{ AWS ParallelCluster 2| At& & K| {5t K| L &LICHSGE EE= Torque A7|E
2. Z[CH 2.11.4 HTOAM HS A8 E = JUX|BH EF LHI0|E E= ZXM HE XS HE +
ei&LIch AWS MH|A 2 AWS Support El.
Slurm
RE S5 50lM AWS 2T AERIE MEHSIAIL. AWS 2IT 2E{AEIE M¥stEEs fIXl
@® Note
S5 AWS 2| EAIE LHE2 HHEe| E|ME 7|EC 2 5tH CHE2 Z & 578k gLict.
AWS 2| AL XF AEHo| M &3t o] J/&LCt EMstol CHEt RHA[EH LHE 2 AWS 2|
Ao de HEIE FESAAL. AWS E[T1o| AWS it &=, EAIEl ofl= ChEolM 7t
M2 Juct Aws 22 TtE|M. AHo| otF f %ol /= B AWS GovCloud (US)

I E|M, M8 AWS Z2|™ s THE|Mol= 55 (gov-us-east-12lgov-us-west-1) Of
AUA&Lch otE7HRIZ, A™Eo| o & fIx[o = 89 AWS 5= cn-north-1 TtE[MEH

cn-northwest-1 EA[ELICH A SE2 CtS0F Z&LICH AWS 2| X[ CHA: AWS

ParallelCluster, 2 X X|HL|= 2.

Allowed values for the AWS ## ID:
. af-south-1
ap-east-1
ap-northeast-1
ap-northeast-2
ap-south-1
ap-southeast-1
ap-southeast-2
ca-central-1
eu-central-1

. eu-north-1

. eu-south-1

. eu-west-1

. eu-west-2

. eu-west-3

. me-south-1

. Sa-east-1

O 0o NO Ul A NN P

B R R R R R R
O~ WNROS -

T AWS ParallelCluster
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17. us-east-1
18. us-east-2
19. us-west-1
20. us-west-2
AWS ## ID [ap-northeast-1]:

EHAES B A E AA

T
A
M
rx
gl
o
r
ful

Allowed values for Scheduler:
1. slurm

2. awsbatch

Scheduler [slurm]:

2 AME MLt

Allowed values for Operating System:
1. alinux2

2. centos?

3. ubuntul804

4. ubuntu2004

Operating System [alinux2]:

(® Note
of CH8t X| 40| alinux2 F7FEIR&LICE AWS ParallelCluster H{% 2.6.0.

74
=

g Fe{AES| 2|4 F7(ek 2|0 37|17 YR ELIC O] gf2 IABA 2 FYELICH

3H

Minimum cluster size (instances) [0]:
Maximum cluster size (instances) [10]:

S U HAFL oC QAHA R3O0l UATLICH AAHA RO B HH QAHA HEEQ
ANEE EEE BHE 5235 L0 RS LIS 2 Amazon EC2 AHS MBAMo| 2C|Hs QIAH
5t HE AL

Master instance type [t2.micro]:
Compute instance type [t2.micro]:

7| Ho{s MEHSH 7| I{|0{0f| A EC2 Amazon0ll S&El 7| mHo{of| A MEHEILICH AWS 2|7,

44 AWS ParallelCluster 17
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Allowed values for EC2 Key Pair Name:
1. prod-uswestl-key
2. test-uswestl-key
EC2 Key Pair Name [prod-uswestl-key]:

o =

AWS ParallelCluster CH&! BHE0{ VPC E M. MCHZ 7 E|0{ VPC UK 42 B A

ParalleICluster A HH & BtE = JU&LICH S HEZ MEHIo e L HFE

AM83tHLE RE L E7F ZEto|8! MEUH Rl HER MEUO| d|E =0t AL

Jha= S ofl ZEE = A&LICH VPCs AWS 21/, 7|2 Bt = ZHZf VPCs 5702 .
ste ol CHet XEAIEH LI 2 Amazon VPC AFE M A Q| VPC Ll A

frm

CIS2 1t Zr2 A< AWS ParallelCluster aZ& VPC MA5te{Hd ZE EE H{EZ! MEYlof Z&E
X| {8 E ZA-d3sHofF gL|Ct
/A Important
VPCsEHE ALZF AWS ParallelCluster VPCEZ L 215 7|2XMo 2 M36HX| OFAMA|2.
VPCEZR Z1E AME5IH HELXT CIEH 0|ANAM E0{21 LI7HE IP EEfZlof CHEt
HEE HME = U&LICHVPCs. AtAIEH L& 2 Amazon VPC AH& HBEMO|VPC 5§ E
JE HZ5HAAL
(® Note

Hst= B1. Master in a public subnet and compute fleet in a
private subnet, AWS ParallelCluster ZZ| E|0{ Z|AAE X|HSHEIE F7} HIEO0]| &
M5t= NAT HO|EQOIE MdgfLct.

Automate VPC creation? (y/n) [n]: y

Allowed values for Network Configuration:

1. Master in a public subnet and compute fleet in a private subnet
2. Master and compute fleet in the same public subnet

Network Configuration [Master in a public subnet and compute fleet in a private
subnet]: 1

44 AWS ParallelCluster 18
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Beginning VPC creation. Please do not leave the terminal until the creation is
finalized

AHEH

- =1

i
oo
fjo

Hok &f LICHVPC.

ol

MZE VPC BHEX| 2f= B 7

=
=

[l

E35H SLICt. VPC AWS CLI LIS AHX|I5HMIR.

Automate VPC creation? (y/n) [n]: n
Allowed values for VPC ID:

# id name number_of_subnets
1 vpc-0b4ad9c4678d3c7ad ParallelClusterVPC-20200118031893 2
2 vpc-0e87c753286f37eef ParallelClusterVPC-20191118233938 5

VPC ID [vpc-0@b4ad9c4678d3c7ad]: 1

MEIEE FolE 7IE MEUE MEEX| ofLIH M MELE HEEX] Z-stoF &LIC

fjn
<
T
O

Automate Subnet creation? (y/n) [y]l: y

Creating CloudFormation stack...
Do not leave the terminal until the process has finished

AWS Batch

QE S20lM AWS 21T AHRLE MEISIAMR. AWS BT 2HAEIE A#sEs 2kl

Allowed values for AWS ## ID:
. ap-northeast-1
ap-northeast-2
ap-south-1
ap-southeast-1
ap-southeast-2
ca-central-1
eu-central-1
eu-north-1

. eu-west-1

10. eu-west-2

11. eu-west-3

12. sa-east-1

13. us-east-1

O 00 N O Ul A WN P

2ot Zol 5t7|2 ME4Et Z AWS ParallelCluster IDE 2HET MA8F 4= AT S VPCIDE 7|

T AWS ParallelCluster
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14. us-east-2
15. us-west-1
16. us-west-2
AWS ## ID [ap-northeast-1]:

S{AEe T ASE A7

m
)
M
rx
gl
o
r
[ul

Allowed values for Scheduler:
1. slurm

2. awsbatch

Scheduler [awsbatch]:

awsbatch2 AFEHZE MEISH A2 alinux27t 24 HMAZ2 AL ElLICH
A#FE = 2AEO| =4 3 7|9 =) Z7|7F LI=4ELICE o] 22 Bl (EFRl) vCPUs lLICt.

Minimum cluster size (vcpus) [0]:
Maximum cluster size (vcpus) [10]:

SIE LE QAEA 30| Q2AEILIC} awsbatch AFECE ME2E I AFE L E= QIAEHA

f&0loptimalS AFSEFLICH.
Master instance type [t2.micro]:

Amazon EC2 7| H|o{& ME4SH EC2 7|m|040{| A Amazonoll S E! 7| mHo{ Sof| A MEHEIL|C}.
AWS 2|,

Allowed values for EC2 Key Pair Name:
1. prod-uswestl-key
2. test-uswestl-key
EC2 Key Pair Name [prod-uswestl-key]:

7|1& WE AFHEEX| VPCs OfL|H letE& AFEE X| ZA™HSHAAI2. AWS ParallelCluster 217 VPCs

OFE0{ EM . MCHE A& E|0{ VPC UXK| £ B AWS ParallelCluster M| A HEE BHE &= &
LICH S8t HEEZ MEHIO| JE L HFE LEE DF A5 HL EE E7F ZEt0|8! ME

Hof e HER MEYIO|JE EDOH AIEE | Ct. 24 7= Stz o 2 & &= J&LIC VPCs

AWS Z2|H™. 7|2 7= VPCs 5&ILIC} O] 8t & BIIE st &R0l CHEr AHAIEH LI =2

o
Amazon VPC AI& AdEHAMO| VPC & HEUIZ HZTFHAAIL.
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https://docs.aws.amazon.com/vpc/latest/userguide/amazon-vpc-limits.html#vpc-limits-vpcs-subnets

& MdEXM(v2)

AWS ParallelCluster At

AWS ParallelCluster
SHX| OFM A2,

HZxio =t

/A Important
VPCsZEf 4K} AWS ParallelCluster VPCEZ R 21 7|EXMo 2 M3
VPCEELR 21E A250 HIEQT QE{HO|ANAM S0{2T LiJte IP EEf=lof CHEt
LIChVPCs. RtM|EH LIE & Amazon VPC AL ¥ AMQ|VPC 5 &

A Ol
AE

Y
X
a
o)
oL

_|

=
X AdHEst AR
(® Note
#Hst= 1. Master in a public subnet and compute fleet in a private
AAE RIYSICIELE 271 HISO| s

subnet @<L AWS ParallelCluster Z 2| E|0q 2|

g ddgict

= NAT HO|E< 0]

Automate VPC creation? (y/n) [n]: y

Allowed values for Network Configuration:
1. Master in a public subnet and compute fleet in a private subnet

2. Master and compute fleet in the same public subnet
Network Configuration [Master in a public subnet and compute fleet in a private

subnet]: 1
Beginning VPC creation. Please do not leave the terminal until the creation is

finalized
OrEX| teE 4% 7|E 52 MEis{of gfLICtVPC
E NS MEE = JUZE VPCIDE 7|

CtS1t 20| 572 MEIEE ZF2 AWS ParallelCluster ID
£ 3l ELICH. VPC AWS CLI LI&0f A K|SHAI2.
Automate VPC creation? (y/n) [n]: n

number_of_subnets

Allowed values for VPC ID:
name

# id
1 vpc-0b4ad9c4678d3c7ad ParallelClusterVPC-20200118031893
vpc-0e87c753286f37eef ParallelClusterVPC-20191118233938

2
VPC ID [vpc-0b4ad9c4678d3c7ad]: 1

21
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https://docs.aws.amazon.com/vpc/latest/userguide/flow-logs.html
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8 VPC MEi3t 3 7|E MEUIS AL B K| OhLIT M MEUIS MAE | AHSHAAIL.

Automate Subnet creation? (y/n) [y]: y

Creating CloudFormation stack...
Do not leave the terminal until the process has finished

shed ZHEH B BRAE(Tt a2 AMEILICH VPC = HEE! P 48 RlistE JIE A
giof g

=
HI2 VPC AFSELICH MEUIO| BIRE HOIER2 0.0.0.0/0 => igw-xxxxxx&L|Ct Ct& =7
o

DNS Resolution = yesZ DNS Hostnames = yes 7t VPC Ql0o{of &L|C}

test VPC CHS It ZH2 DHCP SM0]| Qlo10k & LICkdomain-name. AWS 2|%. 7|2 DHCP M Al
EolE o|0l 23 &=0| X|HE[o] U&LICHAmazonProvidedDNS. =H|Q! O|& MHE = 7 O]
A X|H5HE Z Amazon VPC AFE MHEAMC| DHCP M MEE & ESHAMAI. Z2t0|E! HEY
2 ME3tE B2 NAT HOIEQO| E= LI ZEAIE AH85t0 HAFE =0 CHE & HMAE &

et A, RHMEF L8 2 HERIZ 78 EE HERAARL.

Al

aleisto] 2HAEE AlHE & U&LICH

(2
ofr

Zfol =

0%

Tl Yy B

mjo

=2

Aol SHt

rin
rin

$ pcluster create mycluster

ZHAE7} "CREATE_COMPLETE" & EHof| =& 35t /Ut SSH 20| E MHE AF85t0{ 284
E{ofl 4Z2E £ Q& LICH. Amazon EC2 QIAEIA 47301 CHEH XFM|SH LHE 2 Amazon EC2AE A

MOl A8 EC2 HBME FHESHUAIR.

Al
=

CHE 83 otod 2HAEE ArMELICH

0|0
mjo
0%

$ pcluster delete --region us-east-1 mycluster

M HIERZ BAAE AH|5HEd™ CloudFormation HIEZ ARHES A5 ELICH VPC AEH Of
£2 “2 AF g LIC parallelclusternetworking-“O|H 4 AlZHES" YYYYMMDDHHMMSS "&4lo 2

Z&ELICE. list-stacks HHE AF25t0{ ABS LIEE 4 Q& LC

$ aws --region us-east-1 cloudformation list-stacks \
--stack-status-filter "CREATE_COMPLETE" \
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--query "StackSummaries[].StackName"™ | \
grep -e "parallelclusternetworking-"
"parallelclusternetworking-pubpriv-20191029205804"

AEH2 delete-stack BHE AF& 30 A A& = U&LICH

$ aws --region us-east-1 cloudformation delete-stack \
--stack-name parallelclusternetworking-pubpriv-20191029205804

AME&XHE I3 VPC pcluster configure 438t It 2 CloudFormation HIEQIZ AEdof MM E
Xl &Lt 2&0lM VPC =822 A5t HL S8 AL 5to] ATME &= /I&LICH AWS CLI.

$ aws --region us-east-1 ec2 delete-vpc --vpc-id vpc-0b4ad9c4678d3c7ad

2] AL

D2 ALE|: OFAE] QIAEIA 34 AMEH

ZetolHEl EE 015.5 YT Adetx| g xlgh ZEtolHEl mEo| 7S 27| 2H2 SE{AEL
A ds0l ol S eI

o EHAE 7| ZE0|HE| LEE EXHAEHO AE ZH 2R HEEI I M EE E R
ZAste HE S FLich 438 ¥o| LEE FHE FHAHE AU U E= AU CH25H0F 5t=
A2 Zeto|HEl o 71 AFE nE MSste 2ol E&LCH

- 3F IU AAR: SR I A|ARE AHE5I01 AFE LEQ OtAE L E 7Hol| OlE|HEE /5l
= 82 OtAEII MHE L&Sle L E2te M2 T4t AI2. NFS O|ZHEt O|RE U ESIT O
Z0 I ERE XeElst7|o S8 & Amazon EBS CHUEZ #H &F QAHA R¥E MEs= A
ol E&LCt

T A HERX3 85

HEXT SAS HME = e RE 7Is8g TS Ml 7HX| 8IE7}F &LCH
- HiX| 2 &: A HIX| 22 B 718 A Lo Y= AABHAS| =2[X O LICH
Hix| 220 CHEF REMIEF LI 2 Amazon EC2 AF2 MTEMO| Hi x| 222 & ZX5HAAIL. E

2 ALY 23


https://docs.aws.amazon.com/goto/aws-cli/cloudformation-2010-05-15/DeleteStack
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/placement-groups.html
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placement_group = your-placement-group-name A+&3t7LE & AF&310{ RHAl| Hi x| 2 &
2 M8 E ZHAHE FIE &= U&LICE AWS ParallelCluster "compute" ™2 S A& 5104
HiX| 2&S HstAAI2placement_group = DYNAMIC. AtM|Et L2 CIS CH7 (¥ 291 4
2 placement_group =2 U Ci7|¥8 2EQI AR placement_group =2 FEFAML.

- SHE UHEZ: E4E HEKHZE XIHstE QIAEHA RS MEISHE W0 Z&LICH RHAIEH LY
82 Amazon EC2 AF& AE MO Linuxd| Ao S El HEUZ S XA

« Elastic Fabric Adapter: =2 =& 9| &% 758 QIAHA 7 412 X|5i2{H EFA HER 3o
2= HESR S CIE{HO|AE MEISHE 0| EZ&LICH HEY 2 A (0S) Hio|THA FFEH o=
2C|HE EtadM™n R0id8 Sall QIAHA 7H S48 A AIZLICH EFAAWS 2EH2E. B 7

5t7| Slurm A& & EFA 22{AH CH7|¥S d™ e LIClenable_efa = true. EFAS &7 AIS
st 2ol CHEt xtAISH L8 2 AWS ParallelClusterXt M8t LHE 2 Elastic Fabric Adapter & & #f
Z & MAIR enable_efa. REM|I8H LI 2 Linux QIAEAE Amazon EC2 A2 MHEA Q| Ut AE]
mE2] o{HE{E FHZESHAAIL. EFA
E:

« QIAEIA DR ZF: OfPE2 QIAEA F7|of et ZEELICH Heol o Mefeh QIARA RHEE
MEfSHE W Teds EMAI2. Amazon EC2 A8 AE A O] Amazon EBS %[|&5} QIAEA &
Amazon EBS E& 82 HXsAAL.

e AbE: of oF & E

Z+2I5t 24 AWS ParallelCluster 2lA A HI2 CI22 AF28t= Z40| E&LICH AWS Budgets 0f| At
| MEHBH B0l CHEF ROl El ol QAHIZ 2 AWS UBLICH REMIBH LIS S o4t Zx| 7

OO 1T H x =29
Mg XA AIL. AWS Budgets AHE B A. CloudWatch Amazong At&35t04 AX| ZEE 44
= U&LICH RMEF LIS 2 ol e 4& ZLIERE QI8 Z2X B2 48 HESHAEAL. AWS 2

$4%H Zf AWS ParallelCluster OO|L4 {2 3 pcluster CLI HHAD &4 S&IT[o] /U &LICH 2
HAEE M 00| HTOILE THR| HE S 2 O|S5t2d™ M HHXE AF85104 EB{AEE CHA| M/ 5H
of Lct. CLI

ZEIAEIE A OOl N Z 871 Z2MAE 2Msts7iL OHE 0192 2% 2E2/%| ololE]
S MFSEIT 8 2 ALEIE A8 SHE 2ol B4

« Amazon EFS &! Lustre2t 22 2|5 FSx 2&0i 7§l 4IO|E{& A& & L|Ct O|= A 3tH & 2814
E{oiM CIE EAEZ OO|EHE &H &4 &= U&LICh

2R ARR: off &k 22 24


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/enhanced-networking.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-optimized.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-volume-types.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-volume-types.html
https://docs.aws.amazon.com/cost-management/latest/userguide/budgets-controls.html
https://docs.aws.amazon.com/cost-management/latest/userguide/budgets-controls.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/monitor_estimated_charges_with_cloudwatch.html
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- CI2 2 ALE35t0d ot LHPEl Rl 3R AEZIX| AlARIE HMELICH AWS CLI EE= AWS
Management Console:

« [ebs] MM

« [efs] MM

« [fsx] MM

OAREE M 2e{AE FH0l| 7|Z ot A|ARIS 2 FIHELICH O/ A 5tH SHAHE AXSHE
mUo| EEL|D M FEHAE| HAE = JELICH 37 2EEX| AAH2 ditHoz FE{AH
of PAL|E BEIEIRE BH Q0| 2F0| FotELIC

Amazon 5= Amazon EFS FSx for Lustre It A|ARIZ AFE 5= Z0| E&LICEH o248 Tt Al
A2 03] EBHAEN SAl0| A = U1 0| EHAHE AXIGHZ| Ho| M| E22{AEo0l 14

g 5 A7 HEYLICH REAIEH LI 2 Amazon AFE ABE A 2| Amazon EFS It A|AE] OIRE &
Amazon FSx for Lustre Lustre EFS A& ABE MO Lustre Tt A|AR] HMAE FESHAAIL. FSx

o ANEXFXIHCHA AR X H EEAER 22 ALE510{ Q1A % PRXP XSt A A2, AMI
Ol 3t A HEOICH M AF2 R X|HE BHE AMI 27t gle s E M T2 MNAT ZXEE L
C}.

o HE AIFHA
1. 7|1 O} A|AE] Ho|E AI25EE SB{AE A2 UO|0|ESIMIL.

2. pcluster HM2 & QI5t1 Rt A2 UO|O|ES MR
3. Ml 22{AE|E Ot=E 1 E|AESHL|C]
« M 22HAEOWM OIO|EHE AFSE == Je=X| =elgrL|ct.
A

- OfEZ2Z|7ol Mol M 22

el I

4. M BEIAEIE T3] HIAES 3 2% S0IH, 01T BHAEIS AHR6HX| &2 %0l & ASCHH
OlF! BEIAEIE ARISHAIR,

0| A CfnCluster 2 O|S AWS ParallelCluster

AWS ParallelCluster 2| &4 El CfnCluster HHIL|C}.

34X AFE St QUCHHE CfnCluster CHE 2 AFESt= 740 E&LICH AWS ParallelCluster CHA O|& A}
25104 M 2B{AEE MMM, HE AF2E CinCluster == X 0|4 7 E|X| StoH AME
2 SE2o|ut 7|s0| F7IHEIX| &t ZALCH.

CfnCluster 2t 2] &2 %I 0| AWS ParallelCluster IS AlAdo]| M T|o{ Q& LICE.
ol CfnCluster 2 0|S AWS ParallelCluster 25



https://docs.aws.amazon.com/efs/latest/ug/mounting-fs.html
https://docs.aws.amazon.com/fsx/latest/LustreGuide/accessing-fs.html
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AWS ParallelCluster CLICIEF E22H{AE M EE 2|8

2 HE EHAEHE 2 B2lg cfncluster CLI £ Q& LICH pclusterCLI. CHS WY oM BHE
SHAEHW M= & S5tK| et &LICH CinCluster.

pcluster list

pcluster update cluster_name
pcluster start cluster_name
pcluster status cluster_name

A873to{ BHE S E{AEE CfnCluster 2t 2|5t2{™ & AF23HoF & LICH cfnclusterCLI.

F CfnCluster TN 7| X|7} 2 $t A< Python 7+ B30 I7|X|E A

rol

AWS ParallelCluster CHE |IAM AFR X} X|1H HAE CfnCluster AFE & =& QU&LICH

O|Z10i CfnCluster 22{AE] M0 AFS AT AFE A X|H IAM HA2 CHS 3 &H A E = 8
L|Ct. AWS ParallelCluster. AF2 X K| HAHO| 2 8t Z2 AWS ParallelClusterA| 22 BHE 04
gfLict & X5 A|2. AWS ParallelCluster 7} 0| =

<L I

AWS ParallelCluster Ct& T+ 1} CfnCluster AFHR

The AWS ParallelCluster 43 T2 ~/.parallelcluster EH0] Y&LICE CnCluster7t4d Tt
2 E-o U&LIct ~/.cfncluster

t2d= 32 AWS ParallelCluster1&H CH2 Cl 2 &g

ol

7|& CfnCluster 4 IS Ct21F Z 0| AIE
2tZ2 5o ghLCt.

1. ~/.cfncluster/config0iM ~/.parallelcluster/configZ T4 g O[S ErL|IC}.
2. extra_json 78 IZtO/EE AHE5tE B2 EAIE CHE HEFLICH

CfnCluster A 7%:

extra_json = { "cfncluster" : { } }

AWS ParallelCluster A47%4:

extra_json = { "cluster" : { } }

0f| A CfnCluster 2 0|& AWS ParallelCluster 26


https://docs.python.org/3/tutorial/venv.html

AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

0l A AWS ParallelCluster, ZZ 2|0t 7|2X 2o 2 H|gd3lk|o] U&LICH

In AWS ParallelCluster, 2 Z|otE 7|[E2X o 2 HIE M3 E|0] U&LICH Gangliag® & 435tsted ot
2 HAHE t=& L.

1. extra_json ItZtO/EHE EA|E CHE HEELICE

extra_json = { "cluster" : { "ganglia_enabled" : "yes" } }

PSS HEFLICH

[n

=]
-

all
o

=5

ol

P ZE 800l CHEt HZEE 518

r°l-

2. K

TE 2| IPoi A ZE 800f CHE QlHFR = 1AL 5185t M EOt I8 FEg F7lst0d
parallelcluster—<CLUSTER_NAME>—MasterSecurityGroup—<xxx> 2ot OF 2 5ok
e LICH RHMIEH L8 2 Amazon EC2 AFE B MO 2oF 50l 74 F7tE H=SHUAR2.

KHEE 2™

AWS ParallelCluster H™ 2.x= CFHROM AL & £ &LICH AWS 2|1H:

2™ o|& 2™

0= 88(2350|2) us-east-2

0|5 S8 (HX|L|oF &) us-east-1

Ol ME(Z2|ZL| ol §&) us-west-1

0= M2 (2a2) us-west-2

ot 2|7}H(7| 0| ZE}2) af-south-1

Ol Alo} EfH (& B) ap-east-1

Ot Alot EHE (S HtOl) ap-south-1

Ot Alo} EfH (M) ap-northeast-2
Ot AlO} Ef B (AI7IEZE) ap-southeast-1
Ot Alo} EfEF(AIEL) ap-southeast-2

XHEE 2™ 27
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2T o|§ 2|

OtAlo} EfH (T 2) ap-northeast-1
LtCHE R ca-central-1
S (HI0lF) cn-north-1
ES3('FAF) cn-northwest-1
FHEFIFEE) eu-central-1
FH(OIYHE) eu-west-1
SHERT) eu-west-2
SHEE2H) eu-south-1
SE(TE) eu-west-3
RHASEE) eu-north-1
S5 (HHE2]) me-south-1

e otH2ZHA T EF) sa-east-1
AWS GovCloud (O|= 8%) us-gov-east-1
AWS GovCloud (O|= M%&) us-gov-west-1

SEEEEL T
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A2 AWS ParallelCluster

A
- HE®3 7Y
- MEX X8

EAEEZH XFHo4

=
o T

« Amazon S3 &fod
A

. AT QIAE

« AWS ldentity and Access Management 2| @38 AWS ParallelCluster
« oM X|st= A E 2] AWS ParallelCluster

« AWS ParallelCluster 2|AA 2 EjT x|

+ Amazon CloudWatch CHA|E E

» Amazon CloudWatch Logs2t2| S&f

» Elastic Fabric Adapter

¢ Intel 4HE £F M

+ Intel 243} MPI
 Intel HPC ZEHE Al
« Arm HEHA zZlo|EHZ|

+ Amazon2 S3dll 5|lE ==0i ¢4 DCV

+ pcluster update AF& 317

o« AMI I§%| & EC2 QIAEIA TnX|

HERHIT 74

AWS ParallelCluster = HE2ZI0 Amazon Virtual Private Cloud(VPC)& AFE&fLIC}H VPC = 21

ABEE HIZE & e fUsty 74 7tSE HERZE EAES MSELICH

o= 2ol =M@l 0|&0| 2HHE DNS Resolution = yes, DNS Hostnames = yes

2! DHCP 20| Qlo{ok VPC & LICH 7|& DHCP &M MEE o|0| 228t £ X|HEL
CtAmazonProvidedDNS. 5 74 O|& o] =M@l O|F MHHE X|'Hst= B Amazon VPC AHE A
MO|DHCP M MEE BZESMR.

7t
=

rlo

—_—

AWS ParallelCluster = Ct2 1 o2 & FHE K[yELICH

HESZ 74 29


https://docs.aws.amazon.com/vpc/latest/userguide/VPC_DHCP_Options.html
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« SlE LE} AFE LEZF

=2 O
= T
- HE2 MEylof §lE =7t QT
ol A
= T

ZtolE!l MEYo| HEE L EJ} Qe F 7o MELY HEYS
M Mesto[HL 7|& MEH A& LICH
Olg{er ZE T+ 2 HER IP T4 K| 0{F et A0 HSE = JU&LICH = ZE AWS 20
HTTP ZEA|IE Af St 5 HixE —’F—_'.:_ AWS ParaIIeICIuster U&LICE O|2{3F & Zefot™H B2
HHE AlLE|27t 7 e HEE Muug

r
THE 4 AU EE REE

Zoto|y HESIE FHE 4 auau:r.

O|2{8t AlLtZ|22 YR E EE{H OHS of 72X Cholo{ a1 & ASHAHIR.

AWS ParallelCluster Tt T{E 2] = L0 M

O| otZ|[HlM o 7 dol= Ch& dEol e

[vpc public]

vpc_id = vpc-xxxxxx
master_subnet_id = subnet-<public>
use_public_ips = true

QIE{L! HO|ESOIE AHE5tEdH B E QAEIAN MYX{oZ nREHIP FATI Qo{of 22
use_public_ips M™EE falseE M™E = gl&LICt AtAMIEH LI Amazon VPC AFE AEH A9

OIE{S! MM A EE5E A EotM 2.

AWS ParallelCluster Bt T{E 2] A2 Ll0i|A] 30
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AWS ParallelCluster MEY! 27 Al

&= N

i, 7 i
T e -
R e !
ot | o | |
' _J » — 1
> M - I I
G asterSenver -
i ComputeFlest I

" Auto Scaling group /)

\_ VPO subnst y A WPC subnat A

\ viriual private cloud /

7] 8 #80l= Chs ddol EE LI

[e]]}

AR S QAL CHet M Z2tol8! HEHE Y

DE U2 Az M3E ELch

[vpc public-private-new]

vpc_id = vpc-xxxxxx
master_subnet_id = subnet-<public>
compute_subnet_cidr = 10.0.1.0/24

7|& ZEtolN HELIZE AH835t7| 2I8h #dole oS ddo| e EhLch

[vpc public-private-existing]
vpc_id = vpc-xxxxxx

AWS ParallelCluster MEY 274 AHE 31
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master_subnet_id = subnet-<public>
compute_subnet_id = subnet-<private>

Z A

o
2
=
|>
fjn
o
i
on
g'l_l
W
2
Z
>
_|
X
o
m
£
°
E
rr
=
I
[

Direct Connect

(o B R
= e A

Direct MasterServer
Connect

HTTF Prosxy
= m
— o
H = | -i“'_ I
- — i = i
| |

M corporate deta center ¥

\\ VPG subnet _//
\ virtual private cloud /

O| ot 7|&x{ 2| T+ o= Chg ol EELICH

[cluster private-proxy]
proxy_server = http://proxy.corp.net:8080

[vpc private-proxy]

AWS ParallelCluster & AF&35t04 91Z4El Bt etolH! MEHIo| A AWS Direct Connect


https://docs.aws.amazon.com/vpc/latest/userguide/vpc-nat-gateway.html
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vpc_id = vpc-xxxxxx
master_subnet_id = subnet-<private>
use_public_ips = false

use_public_ips O] 2 MHE Z2 ZE Efl|ZEfalset| ZEAIE A TS E SHIZH HH5H
Of VPC LIt SlE L EQt AFE = 250 & HMATH EHELICH

AWS ParallelClusterawsbatch AFH|E 2] Al

% AFAEH f8awsbatchZE AFE3SHH 71 AWS Batch #2188 ZHA#F & 8382 AWS ParallelCluster
Mgt P WS Batch 842 ollM A|ZHE|= Amazon Elastic Container Service(AmazonECS) Z1E]|
E #eElFLICtcompute_subnet. 7t 2HFE 7| &S AWS Batch 6248 Amazon ECS

E1A T} Amazon ECS MH|A A= ZQIE QL S415t7| 2I5H 2/F HERT AMAT EHR
T:: CHS AlL2|2 2 MetELct

o
r
[ul
S
O}'L
|

* £ NAT HO|E%O0|Z compute_subnet At&3t04 QIE{:l0l| AAM|ATFLICH O Yo HE Y
LICt.

compute_subnetO| X A|&HEl QIABA = T

off QB A8 + U&LICH

T

2P FAE 7KDY QIE{L HOIEQIOIE E

rr

CC
o

rot

CHE & HE o] ghalo] U= BR(AWS Batch B Ao E}:

o

AWS Batch Ct &5 == H& 22 OfE & HEd 5y A 1|0|L:|01| Amazon EC2 QIAEIARL S
HEXZ £ XMB35t= Amazon ECS awsvpc UERT3 REE AISELICH Z4 OIS == 8
& ZEold= AtAl| Et3M HER{3 QIETolA, 7|8 = POIE|I IP &4 U LHE DNS ZAE O
7t SLICH HEQT QI EHo|lAE ZAE 5.':1%% 2lAAQL S UFH Amazon VPC AMEUI0| A
LICH HAFE 2lAA0 MBE|l= ZE HEot a2 HE 43 RlE{H| o] A0 MEFLICH

o N
mo 13 ok

0z
0%
i

Amazon ECS Task Networking2 AF&35lE B awsvpc UIER3 ZE&= Amazon EC2 AR REE
AEstE Edof CHall HER! IP A7 U= BN HERI QIEHO|AE MSB3sHK| et&Lct RIE
Lof| HM|ASHE{H NAT HIO|EQO|E AME5IEE FMHE Z2t0|H! MEYI0| A Amazon EC2 AlE &
E2 M83st= EfA3E AlEfSHof &Lt

H T

ZHAEI OIS L& EHE AU A =S 24T NAT HO|ES0|E T dsloF &LCt.
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I
|

MasterServer '
| ComputeFleet
Ii\E(.‘.tS Container Instances
| NAT Gateway .
e VPC subnet ) l\\ VPC subnet J/
\ . . virtual pﬁuate cloud . /

KMt HE = O S FHE H st L.

« AWS Batch Z2|8 & &l &4

« AWS Batch CI & - E 224 &t

o=
« awsvpc HEQ|3 ZEE ALE 8 Amazon ECS ¢ HESIZ

NS XIH REAED B
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https://docs.aws.amazon.com/batch/latest/userguide/compute_environments.html#managed_compute_environments
https://docs.aws.amazon.com/batch/latest/userguide/multi-node-parallel-jobs.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/task-networking.html
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AE OSOHM X|E|= oflHEt 2T BIE Q{2 E 2MHE £ J&LICH ZTE= YEHMOo 2 Bash £
Python@ 2 E A& EL|C},

L o7 |X| F7I7F TEE £+ USLICH

MRl $ 5Yle ZHAE REAEY Z2HAT 2R E ol 2HELICH M| F 5 QIAHAT}
BIEls| AE|T SR E o ZHEE| Mol YASHs DhXIZ XS RSB LICH UL ALE x| &
ol AFFE] MA W, AEEIK| U 17| £H0| ZEHE £ aLict

T4 B0l 148 XIBsHo] Q4B AR HTE £ ASLICH OIF 9I3h 45 HBSEZ FoiA
A Rl EE A A Bl MErElLIC

A 47 g38 3

A Fol3le o HAER L EE TEE = ULt /etc/parallelcluster/
= AU HFE - =of CHsH 78 440l 242 “MasterServer” &

>

=
cfnconfig US L 4l5t1 &= 2 H
“ComputeFleet”@l cfn_node_type &7 B8 TWrhEHLICH

#1/bin/bash
"/etc/parallelcluster/cfnconfig"

case "${cfn_node_typel}" in
MasterServer)
echo "I am the head node" >> /tmp/head.txt
ComputeFleet)
echo "I am a compute node" >> /tmp/compute.txt
*)

esac

74

CHe A3 MBS AE MAI WAL Ax| BT 2148 Holshs o ASELICH

4

# URL to a preinstall script. This is run before any of the boot_as_* scripts are run
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# (no default)
pre_install = https://<bucket-name>.s3.amazonaws.com/my-pre-install-script.sh
# Arguments to be passed to preinstall script
# (no default)
pre_install_args = argument-1 argument-2
# URL to a postinstall script. This is run after any of the boot_as_* scripts are run
# (no default)
post_install = https://<bucket-name>.s3.amazonaws.com/my-post-install-script.sh
# Arguments to be passed to postinstall script
# (no default)
post_install_args = argument-3 argument-4
AL
ol
Mg F el 2l $0 2 $12 A3 BIE O|F1 URLO of 2FELICE.
$0 => the script name
$1 => s3 url
$n => args set by pre/post_install_args

of

22 SHAEOI R H7IXIE Mxlste ZHEH8t AL M| AT RIES Madste BT

1. 23R EE HderLct

#!/bin/bash
echo "post-install script has $# arguments"
for arg in "$e"
do
echo "arg: ${argl}"
done
yum -y install "${@:2}"

2. SHIE HEHE AI835101 A3 RIEE Amazon S30| YZE=gL|CH HER] 217| Meto| MA3HR| &
2 AL, s3 read resource EEE s3 _read_write_resource IIZIOE{E Al25t0{ HMA H
5t2 Ro{tMR. RHMIEH LIS 2 Amazon S3 &e] THIS AHESHAAIL.

$ aws s3 cp --acl public-read /path/to/myscript.sh s3://<bucket-name>/myscript.sh
el 36
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/A Important

WindowsOlM AT ZEE HEIS A2 AT EEE Amazon S3CRLFO| YZE357| Mof|l &
B2 LFO|M LFE g4Z33aHoF grL|Ct.

3. M MRl = 5t =

oo
ol

I = AWS ParallelCluster 24 4Cl|0|E&L|CT.

[cluster default]

post_install = https://<bucket-name>.s3.amazonaws.com/myscript.sh
post_install_args = 'R curl wget'

HZlo| HE2| 217]| HEHo| §ls B2 & URL Z2EZs3= AFSELICH

[cluster default]

post_install = s3://<bucket-name>/myscript.sh
post_install_args = 'R curl wget'

$ less /var/log/cfn-init.log

2019-04-11 10:43:54,588 [DEBUG] Command runpostinstall output: post-install script
has 4 arguments

arg: s3://<bucket-name>/test.sh

arg: R
arg: curl
arg: wget

Loaded plugins: dkms-build-requires, priorities, update-motd, upgrade-helper
Package R-3.4.1-1.52.amznl.x86_64 already installed and latest version
Package curl-7.61.1-7.91.amznl.x86_64 already installed and latest version
Package wget-1.18-4.29.amznl.x86_64 already installed and latest version
Nothing to do
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Amazon S3 &

Amazon S3 H{Z!of| OHMIé% = e BHAH Elas HEHE M335t24™ AWS ParallelCluster 744
9| s3_read_resource & s3_read_write_resource ItZF0O|EJARNsO| HHZ!S X|™HEfLICH &
A& 8t HMIA Mojoi CHEF AFMIEH LIS 2 MM 2 AWS ParallelCluster® Z= 5t M| 2 AWS Identity and
Access Management 2| @& AWS ParallelCluster.

# Specify Amazon S3 resource which AWS ParallelCluster nodes will be granted read-only
access

# (no default)

s3_read_resource = arn:aws:s3:::my_corporate_bucket*

# Specify Amazon S3 resource which AWS ParallelCluster nodes will be granted read-write
access

# (no default)

s3_read_write_resource = arn:aws:s3:::my_corporate_bucket/*

F og2t0|e 25 * L= &8t Amazon S3 € §{& & LICFARN. Amazon S3 X|&0f| CHEt REAIEH LIS
2 9| Amazon S3 ARN 412 ARNsZE Z5HMIRAWS &t &H X,

;PN

CHZ ol Al= Amazon S3 BHZ! my_corporate_bucket0ll /= ZH&i|oll CHEF @17| HMAE ANSEHL|Ch.
s3_read_resource = arn:aws:s3:::my_corporate_bucket/*

CHS oMol M= EHZ!ol CiEE 247] AM|A HEHS MBS sERIE HEloM &5 2 ¢i8 == H&Lh

s3_read_resource = arn:aws:s3:::my_corporate_bucket

O Otx1%f oMo ME HZ! & HZol MEE &S0l ChEh 27| HM|lA HEFE ST LICH

s3_read_resource = arn:aws:s3:::my_corporate_bucket*

AT QIAEIA Bt

AWS ParallelCluster 2{AE 70| = ATHOZ MYEI ALY = cluster_type AT QIAEIAE A}

SELICL A% QIABIAL 2CIME QIAHARC HIS 8X0/X/B BEE 4 UALICH FTHo| Ol
xle dgte AR Sl AvlE2{0l el CHELICH Amazon0| A% QIAHAE SX|t AL E& 57|
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https://docs.aws.amazon.com/general/latest/gr/aws-arns-and-namespaces.html#arn-syntax-s3
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of 28 S & MIste &% QAEHA SH L& 2 €8st Aol =50l E = U&LICH EC2

= (A
REMIEH LHE 2 Amazon EC2 AHE AP AT QIARA SEHZ HESHAH L. CHE MM ME &%
AlLE

QIABIATL BEHE 4 2l Al 74X

(® Note

AT °._|é EAAE A& 3t2d™ =0l AWSServiceRoleForEC2Spot AMH|A @474 & 0| Q
FLICH & AFE5H04 A'Ho|M o] d&h g Mstei™ Chg BYEE AWS CLIA-AE L P

aws iam create-service-linked-role --aws-service-name spot.amazonaws.com

KEMIBH LH2 2 Amazon EC2 At MTEAO| ATH QIAEIA QX0 CHEF MH|A @473 odst2 &t

—_= 1
ML,

o

ALE|I2 1: A el 5o Gle 2% QIABAT SEHE
Ol BEO| a3t £AFe 7|0l 27 ALBAT} T2 27 B2l 2ol 27iL 8 aE

— i — |
£7tinitial_queue_size MHELC M2 B QAHAE WH|5t240 AWS ParallelCluster A

H—IEP AWS ParallelCluster 0| M M QIARAE Z2H = e 39 M ABA CHEt 2
’SOI F7|Mo 2 gt ELCt.

ALE|2 2: B L E 22 AdStE AT QIARATL

O| BEF SE2 A8 Q! AFE 4ol et cHSLct.
Slurm

AEf ZE NODE_FAILSZ 2d0| Alufst 1, 2r40| CHA| CHZ [0l So{ZLICHE Y MZE Al --
no-requeueO| X|HEIX| 2 8. =E7I ¥A =0 5' e =7 ZRELLCH CE7 EX
LR AR eIt SEE 1 MMHEHEELICH --no-requeue TI2O|E{E sbatch®E & 504 of CH
B XFMIBE L2 MM E FESHML. sbatch Slurm *'“:'4A-| of .

(® Note

0| S&2 AWS ParallelCluster EH7 2.9.001| A &4
=7} NODE_FAILQ! AEZ Z{0o| SE LU T HE
&LiCH

b Ol XM= &Ei 2
AZed 71D M M7=

0 o
I
||'| b

>
&
I> ]
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/spot-interruptions.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/spot-requests.html#service-linked-roles-spot-instance-requests
https://slurm.schedmd.com/sbatch.html
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SGE

(® Note

O|= AWS ParallelCluster B 2.11.4 0|3t T ol 2t M EIL|CH T 2.11.55E{ AWS
ParalleICluster = 2| At& 2 K|35t X| 2t & LICHSGE = Torque &74E 2.

(o)

(@)

4

10| SR ELICH oM qsub -r yes EE& qalter -r yes & StLIE AF&35to{ A" &£
a A E7ALE CH7 1Dl rerun 7440] TRUER ™ E! B2 Z40| CHA| of| FELICH HF
2 A7t A7EE CH7 (€0 M M7HElLICH o] S&F2 Chgat 22 SGE T4 mt2tOlE{of M

Ct.

>
[T mek Oy

—

nE om 242

0z
ot

L

* reschedule_unknown 00:00:30
* ENABLE_FORCED_QDEL_IF_UNKNOWN
* ENABLE_RESCHEDULE_KILL=1

Torque
(@ Note
O|= AWS ParallelCluster HH& 2.11.4 0|5} H{Zof| ot M2 ElL|Ct & 2.11.5582E{ AWS
ParallelCluster = 2| At& & K|35 X| 2L &LICHSGE EE= Torque A7 E 2.
20| A|lARM MAED =71 AFEE{0M MZHELICH 2Fd0| CHA| A->EIX| §f&LCt 2l
ARAT SHEIRE [Mf QIATAO|AM 0] 20| A 50|H = X7 F0 TorqueZt AlZh =
o2 £ QlaLIC @77} sqswatcher 2 mHlofl EAIE £+ U&LICE ol A2 =& 2 X0
T2 FX oM F5 MAZ A HAESHA Ee|E ot

AMUE|IR 3: CIE L= ZHUS AAste AT QIAEHAT SEHE

Ol BE a2 A& 52 27|&2{of et CHELICH

Slurm
AEf T = NODE_FAILSE Z 0| Mulist, 240| CtA| CHZ ol S0{ZLICHE Y ME Al --
no-requeueO| X|HE|X| &t2 ). E7t MM L EQI A T L E7F nAELICH LE7H S

)
MEQl Fe ETt SRED MANELUCG SRE e A% F0IH OE tek 24T
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scaledown_idletime AlZtO| Zutet Fof CHE CHY| S & Yol EFEHL AF|L CH2E =
A& LI
(® Note

0| S22 AWS ParallelCluster 7 2.9.00{| A{ &4
=y NODE_FAILS! | AEf2 20| SERER T SHE h:EE ﬁ7'||-"<-E-| EH7|°=|0'||A'| X'||7-|E|°'I
&LCH E2= xtoje AlsH o2 Lo ME o

22 A So|H
Aatet Fof 27| CH2E &= U&LICH

caledown_idletime A|ZHO|

SGE

(® Note

O|= AWS ParallelCluster HHZ1 2.11.4 0|5t & oj|oF M=l |C}. B 2.11.58E AWS
ParallelCluster = 2| AF& 2 K|35t X| & &LICHSGE E&= Torque &AF|E 2.

HBEI L= AHEH o7 M A
==

FAISHOF BfLICHqdel <jobid>). wE+& AWS ParallelClusterol= 3&
(qhost)oll A& EAIE/LICH S 20| ZAEES FN|7{5t2{H QIAEA
|

2=
AASHA L.

sudo -- bash -c 'source /etc/profile.d/sge.sh; qconf -dattr hostgroup
hostlist <hostname> @allhosts; qconf -de <hostname>'

Torque

@ Note
O|= AWS ParallelCluster HH™ 2.11.4 0|5t HHZO{| Bt M E[LICH H™ 2.11.58E AWS

1o HA

ParallelCluster = 2| A2 K|t K| &t &LICHSGE EE Torque AFED.

M MHEID = E7F AFAZEEH0HM M7AELICH 20| CHA| A E|X| b &LICE. €

LS =

IS mf QIAEIA|AM ofE] 20| Al SO|H = X|7{ S0l TorqueZt AlZh &

l-lnl'ﬂ

A = | 41



AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

o £+ &Lt 277t sqgswatcher 23 mhofl ZAIE £ Ql&LCh ol A2 ZH 2o &
S FX| oo F& AT Al MAHFHAH Helglolct

LS —

H

AT OIAEIAO]| CHEF AFMIEH LHE 2 Amazon EC2 AF2 MTEA S| AT QIAEIAE X SIAL2.

- —

>

AWS Identity and Access Management 2| @&k AWS
ParallelCluster

AWS ParallelCluster = Amazon0ll AWS Identity and Access Management (IAM) 23& & AL& 3504 QI
ABAEC27 EBAE HIE D 22 Q{8 AWS AH[AN| HMAE 4= QTS FLICH 7|22
ZHAE7EC2 ¥/ EE|M Amazon2| IAM &g o| M E LIt &, CHE MMoM dHst= 2 2
AEE MMStE ASKo|H e =& AHE HEFHO| {0{0F B LICH.

A

AWS ParallelCluster = 024 AWS MH|AE ALE 35104 E2{AEHE HIZ5tD 2HELICH MA S8/ 2
AWS ParallelCluster0fl A AF2 E|EAWS MH|A MM X Z5HAMI2.

9| AWS ParallelCluster A 0| M ofA| HAEHO| B4 Al S FAE = U &LICH GitHub.

|

. BEIAE M2 Sl 7lE U

SRIAE MAS SIE 7IR ME

A ddof 7|2 482 A85HH F2{AE{0A Amazon?| 7|2 1AM FEEC20| HEELICH 2
HAEE dHstE A8t EEAEHE Al&steE Ol 2RF ZE 2laAE dde Heto] Rlofok &
LICt 047|0= Amazon o CHEH IAM & o] ZEELICIEC2. Pt o2 ARt 7|2 MEE
AH2 & I AdministratorAccess 23 X% 0| M5to| Qlo{oF BHLICH 22|38 K=ol CHEt REM|IBH LIS
2 IAM AL HdHMO| AWS HE|E HM2 HXFAL.

Amazon2| 7|& |IAM 98 Al EC2

HAEE AlEst|
b AFERFOIA £

712 MME Al SE{AEE MME ec2_iam_rolell 7IE E ABE QJXI
Bolaol FLC Wettioz BRI} B2

|'l|0|l IIIIJ.I
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-spot-instances.html
https://github.com/awsdocs/aws-parallelcluster-user-guide/blame/main/doc_source/iam.md
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_managed-vs-inline.html#aws-managed-policies
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OE|= HEHS EC2 %|A%H61H7] 23] Amazonll 7|& |IAM &S MEHSHLICE of= of Ze s #A H
8t AWS ParallelCluster I+ 1{E 7|5 0| AWS ParallelCluster 04| & QIAEAIA Al AL X} A1 L EHEIL
Ch. &0 odst g of| M 7 HMo 2 M5 IAM CHS 80 HAg MM 2|A A0 23l ofF B
Ch 22 g M2 I 7|7t HMH €2 LR 7 YAHE = U&LICH AAME L2 IAM E3 37| &
ZSHAAL. Aol M E HFELICH<REGION>, <AWS ACCOUNT ID>, & AZXst Zf

J

SHAE 29| 7|2 ™o 7t HAME FItettie B9 HdYES AE5t= Chdl
additional_iam_policies A1t & =7t ALEAF X|I'H IAM HAE ™MESt= W0l E&L

Clec2_iam_role.

AWS ParallelCluster Of|A| QIAEIA Gl AL X} XA

Ct= oA H&ol= 2|4 A0 CiEt Amazon 2|4 A O|F(ARNs)O| Z&HE L|CE AWS GovCloud (US)
E= AWS 33 TtE|Mo|M & st B & HE8loF ARNs & LICH §38| THE[M Q| AL 'arn:aws'o|
M 'arn:aws-us-gov' £, AWS 5= AWS GovCloud (US) Z}E|M 2| 732 'arn:aws-cn'S 2 A5l of &
LIt REMIEF LHE 2 AWS GovCloud (US) AHE A 2| 2|70i| A AWS GovCloud (US) Amazon E|
A A O|E(ARNs)Z HZE3FHD ARNs S0 AWS MH|A AEHEET| ol 522 AWS AMHIAE B X
StM 2.

Olz{8t EHol= &Hx| off 228t =4 T8t AWS ParallelCluster, 7|5 X ElAATF ZEEILICH LT
AY HAME2 I77H AHAM 2T LR/ A =~ AGUch KME 82 1AM 2 27| 2X sl E
TS AZSHAAIL.

FH

« ParallelClusterinstancePolicy A& SGE, Slurm, EE= Torque

« awsbatch& A& 3t= ParallelClusterinstancePolicy

« ParallelClusterUserPolicy A& Slurm

« ParallelClusterUserPolicy AF& SGE EE = Torque

- awsbatch2 A& 35t= ParallelClusterUserPolicy

« ParallelClusterLambdaPolicy AF& SGE, Slurm, EE = Torque

« awsbatch& A& 3}= ParallelClusterLambdaPolicy

« AL XIE 2|8t ParallelClusterUserPolicy
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https://docs.aws.amazon.com/govcloud-us/latest/UserGuide/using-govcloud-arns.html
https://docs.aws.amazon.com/govcloud-us/latest/UserGuide/using-govcloud-arns.html
https://docs.amazonaws.cn/aws/latest/userguide/ARNs.html

AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

ParallelClusterInstancePolicy AI& SGE, Slurm, &&= Torque

® Note

HZ& 2.11.558 E{ AWS ParallelCluster 2| At& S K|t X| & &LICHSGE == Torque 27&
2. 2.11.4 O[5t2| HHTIO| M= A& ALSE = UXITH AWS MH[A ! AWS K[| Eo| &% A

CIO|IE EEE X o2 X|#HE e + &Lt

A

« ParallelClusterlnstancePolicy A& Slurm

- ParallelClusterinstancePolicy AF& SGE EE & Torque

ParallelClusterInstancePolicy A& Slurm

rir

CHS oMol A= & ParallelClusterInstancePolicy AF&304 & M ELICH Slurm A7 E B
C

Z A8 + U&LICH

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

{
"Action": [
"ec2:DescribeVolumes",
"ec2:AttachVolume",
"ec2:DescribelInstanceAttribute",
"ec2:DescribeInstanceStatus",
"ec2:DescribelInstanceTypes",
"ec2:DescribeInstances",
"ec2:DescribeRegions",
"ec2:TerminateInstances",
"ec2:DescribelLaunchTemplates",
"ec2:CreateTags"
1,
"Resource": [
nxn
1,
"Effect": "Allow",
"Sid": "EC2"
I
{

AWS ParallelCluster 0| A QIAEIA Sl ALK} ZAY 44
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"Action": "ec2:RunInstances",
"Resource": [

"arn:aws:ec2:<REGION>:<AWS ACCOUNT ID>:volume/*",
"arn:aws:ec2:<REGION>::image/<IMAGE ID>",

"arn:aws:ec2:<REGION>:<AWS ACCOUNT ID>:key-pair/<KEY NAME>",
arn:aws:ec2:<REGION>:<AWS ACCOUNT ID>:security-group/*",
"arn:aws:ec2:<REGION>:<AWS ACCOUNT ID>:launch-template/*",
arn:aws:ec2:<REGION>:<AWS ACCOUNT ID>:placement-group/*"

1,
"Effect": "Allow",

"Sid": "EC2RunInstances"

},
{
"Action": [
"dynamodb:ListTables"
1,
"Resource": [
nan
1,
"Effect": "Allow",
"Sid": "DynamoDBList"
},
{

"Action": [
"cloudformation:DescribeStacks",
"cloudformation:DescribeStackResource",
"cloudformation:SignalResource"

1,

"Resource": [
"arn:aws:cloudformation:<REGION>:<AWS ACCOUNT ID>

parallelcluster-*/*"

1,
"Effect": "Allow",
"Sid": "CloudFormation"
I
{
"Action": [

"dynamodb:PutItem",
"dynamodb:Query",
"dynamodb:GetItem",
"dynamodb:BatchWriteItem",

arn:aws:ec2:<REGION>:<AWS ACCOUNT ID>:subnet/<COMPUTE SUBNET ID>",
"arn:aws:ec2:<REGION>:<AWS ACCOUNT ID>:network-interface/*",
arn:aws:ec2:<REGION>:<AWS ACCOUNT ID>:instance/*",

:stack/
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"dynamodb:DeleteItem",
"dynamodb:DescribeTable"
1,
"Resource": [
"arn:aws:dynamodb:<REGION>:<AWS ACCOUNT ID>:table/parallelcluster-*"
1,
"Effect": "Allow",
"Sid": "DynamoDBTable"

"Action": [
"s3:GetObject"

1,

"Resource": [
"arn:aws:s3:::<REGION>-aws-parallelcluster/*"

1,

"Effect": "Allow",

"Sid": "S3GetObj"

"Action": [
"iam:PassRole"

]I

"Resource": [

"y

1,
"Effect": "Allow",

"Sid": "IAMPassRole",
"Condition": {
"StringEquals": {
"iam:PassedToService": [
"ec2.amazonaws.com"

"Action": [
"s3:GetObject"

1,

"Resource": [
"arn:aws:s3:::dcv-license.<REGION>/*"

1,
"Effect": "Allow",

AWS ParallelCluster | K| QIAEAA Sl ALK} 34
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"Sid": "DcvlLicense"

"Action": [
"s3:GetObject",
"s3:GetObjectVersion"

1,

"Resource": [
"arn:aws:s3:::parallelcluster-*/*"

1,

"Effect": "Allow",

"Sid": "GetClusterConfig"

"Action": [
"fsx:DescribeFileSystems"

]I

"Resource": [

"

1,
"Effect": "Allow",
IlSidll: IIFSXII

"Action": [
"logs:CreatelLogStream",
"logs:PutLogEvents"

1,

"Resource": [

i n

1,
"Effect": "Allow",

"Sid": "CWLogs"

"Action": [
"route53:ChangeResourceRecordSets

1,

"Resource": [
"arn:aws:route53:::hostedzone/*"

1,

"Effect": "Allow",

"Sid": "Route53"

AWS ParallelCluster 0| A QIAEIA Sl ALK} ZAY 47



AWS ParallelCluster

AWS ParallelCluster AFS AH

M(v2)

]

ParallelClusterInstancePolicy Al® SGE &&= Torque

CS oMo MHE £ ParallelClusterInstancePolicy AF&3t0{ & MMELICI SGE £&
Torque AZEEE AL E &= &L Ch

(® Note

0| =42 AWS ParallelCluster &M 2.11.4 0|5t2| Moo M EL|C} A 2.11.558 E]
AWS ParallelCluster = 2| At& & X[5tX| et &LICEHSGE &= Torque A7 &EH.

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

"Action": [
"ec2:DescribeVolumes",
"ec2:AttachVolume",
"ec2:DescribeInstanceAttribute",
"ec2:DescribeInstanceStatus",
"ec2:DescribeInstanceTypes",
"ec2:DescribelInstances",
"ec2:DescribeRegions",
"ec2:TerminateInstances",
"ec2:DescribelLaunchTemplates",
"ec2:CreateTags"

1,

"Resource": [

" n

1,

"Effect": "Allow",

"Sid": "EC2"

},
{
"Action": "ec2:Runlnstances",

"Resource": [

"arn:

aws:ec2:<REGION>:<AWS ACCOUNT ID>

:subnet/<COMPUTE SUBNET ID>",

"arn:aws:ec2:<REGION>:<AWS ACCOUNT ID>:network-interface/*",
"arn:aws:ec2:<REGION>:<AWS ACCOUNT ID>:instance/*",
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arn:aws:ec2:
"arn:aws:ec2:
"arn:aws:ec2:
"arn:aws:ec2:
"arn:aws:ec2:
"arn:aws:ec2:

1,
"Effect": "Allow"

<REGION>:
<REGION>:
<REGION>:
<REGION>:
<REGION>:
<REGION>:

’

"Sid": "EC2RunInstances"

<AWS ACCOUNT ID>:volume/*",
:image/<IMAGE ID>",

<AWS ACCOUNT ID>:key-pair/<KEY NAME>",
<AWS ACCOUNT ID>:security-group/*",
<AWS ACCOUNT ID>:launch-template/*",
<AWS ACCOUNT ID>:placement-group/*"

"arn:aws:sqs:<REGION>:<AWS ACCOUNT ID>:parallelcluster-*"

I
{

"Action": [
"dynamodb:ListTables"

1,

"Resource": [

T

1,

"Effect": "Allow",

"Sid": "DynamoDBList"

I
{

"Action": [
"sgs:SendMessage",
"sgs:ReceiveMessage",
"sqs:ChangeMessageVisibility",
"sqs:DeleteMessage",
"sqgs:GetQueueUrl"

1,

"Resource": [

1,

"Effect": "Allow",

"Sid": "SQSQueue"

I
{

"Action": [

"autoscaling:DescribeAutoScalingGroups",
"autoscaling:TerminateInstanceInAutoScalingGroup",
"autoscaling:SetDesiredCapacity",
"autoscaling:UpdateAutoScalingGroup",
"autoscaling:DescribeTags",
"autoscaling:SetInstanceHealth"

]I

"Resource": [
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"

1,
"Effect": "Allow",

"Sid": "Autoscaling"

"Action": [
"cloudformation:DescribeStacks",
"cloudformation:DescribeStackResource",
"cloudformation:SignalResource"

1,

"Resource": [
"arn:aws:cloudformation:<REGION>:<AWS ACCOUNT ID>:stack/

parallelcluster-*/*"

1,

"Effect": "Allow",

"Sid": "CloudFormation"

"Action": [
"dynamodb:PutItem",
"dynamodb:Query",
"dynamodb:GetItem",
"dynamodb:BatchWriteItem",
"dynamodb:DeleteItem",
"dynamodb:DescribeTable"

1,

"Resource": [
"arn:aws:dynamodb:<REGION>:<AWS ACCOUNT ID>:table/parallelcluster-*"

1,

"Effect": "Allow",

"Sid": "DynamoDBTable"

"Action": [
"s3:GetObject"

1,

"Resource": [
"arn:aws:s3:::<REGION>-aws-parallelcluster/*"

1,

"Effect": "Allow",

"Sid": "S3GetObj"
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"Action": [
"sgs:ListQueues"”
iF

"Resource": [

"

1,
"Effect": "Allow",

"Sid": "SQSList"

"Action": [
"iam:PassRole"

]I

"Resource": [

"

1,
"Effect": "Allow",

"Sid": "IAMPassRole",
"Condition": {
"StringEquals": {
"iam:PassedToService": [
"ec2.amazonaws.com"

"Action": [
"s3:GetObject"

1,

"Resource": [
"arn:aws:s3:::dcv-license.<REGION>/*"

1,

"Effect": "Allow",

"Sid": "DcvlLicense"

"Action": [
"s3:GetObject",
"s3:GetObjectVersion"

1,

"Resource": [
"arn:aws:s3:::parallelcluster-*/*"

1,
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"Effect": "Allow",
"Sid": "GetClusterConfig"

"Action": [
"fsx:DescribeFileSystems"

]I

"Resource": [

"

15
"Effect": "Allow",

IlSidll: IIFSXII

"Action": [
"logs:CreatelLogStream",
"logs:PutLogEvents"

1,

"Resource": [

1,

"Effect": "Allow",
"Sid": "CWLogs"

"Action": [
"route53:ChangeResourceRecordSets

1,
"Resource": [
"arn:aws:route53:::hostedzone/*"

1,
"Effect": "Allow",
"Sid": "Route53"

awsbatch2 Al83l= ParallelClusterInstancePolicy

CHS oMol M= awsbatchE AFAIEEE AF&310{ ParallelClusterInstancePolicyE
MAEFLICE AWS Batch AWS CloudFormation 57 AEH0] BatchUserRole & 2|El of &%
El Wot SUE ¥ T ESHof g LICh BatchUserRole ARN = AEY E20 2 XS FLICL.
O] of Mol MHE “<RESOURCES S3 BUCKET>"& cluster_resource_bucket A& 9| 7}l
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LIC} cluster_resource_bucket 7} R|AHE[X
“parallelcluster-*"ILIC}. CIS ol = 2§t HEte

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

{

"Action": [
"batch:RegisterJobDefinition",
"logs:GetLogEvents"

1,

"Resource": [

"
1,
"Effect": "Allow"
},
{

"Action": [
"batch:SubmitJob",
"cloudformation:DescribeStacks",
"ecs:ListContainerInstances",
"ecs:DescribeContainerInstances",
"logs:FilterLogEvents",
"s3:PutObject",
"s3:Get*",
"s3:DeleteObject",
"iam:PassRole"
1,
"Resource": [
"arn:aws:batch:<REGION>:<AWS ACCOUNT ID>:job-
definition/<AWS_BATCH_STACK - JOB_DEFINITION_SERIAL_NAME>:1",
"arn:aws:batch:<REGION>:<AWS ACCOUNT ID>:job-
definition/<AWS_BATCH_STACK - JOB_DEFINITION_MNP_NAME>*",

"arn:aws:batch:<REGION>:<AWS ACCOUNT ID>:job-queue/<AWS_BATCH_STACK -

JOB_QUEUE_NAME>",

"arn:aws:cloudformation:<REGION>:<AWS ACCOUNT ID>:stack/<STACK NAME>/

* 1

"arn:aws:s3:::<RESOURCES S3 BUCKET>/batch/*",

"arn:aws:iam::<AWS ACCOUNT ID>:role/<AWS_BATCH_STACK - JOB_ROLE>",

ENVIRONMENT>",

arn:aws:ecs:<REGION>:<AWS ACCOUNT ID>:cluster/<ECS COMPUTE

arn:aws:ecs:<REGION>:<AWS ACCOUNT ID>:container-instance/*",
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stream:*"

"arn:aws:logs:<REGION>:<AWS ACCOUNT ID>:log-group

1,
"Effect": "Allow"

"Action": [
"s3:List*"
1,
"Resource": [
"arn:aws:s3:::<RESOURCES S3 BUCKET>"

1,
"Effect": "Allow"

"Action": [
"batch:DescribeJobQueues",
"batch:TerminateJob",
"batch:DescribeJlobs",
"batch:Cancellob",
"batch:DescribeJobDefinitions",
"batch:ListJobs",
"batch:DescribeComputeEnvironments"

1,

"Resource": "*",

"Effect": "Allow"

"Action": [
"ec2:DescribeInstances",
"ec2:AttachVolume",
"ec2:DescribeVolumes",
"ec2:DescribeInstanceAttribute"

]I

"Resource": "*",

"Effect": "Allow",

"Sid": "EC2"

"Action": [
"cloudformation:DescribeStackResource",
"cloudformation:SignalResource"

iF

"Resource": "*",

:/aws/batch/job:log-
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"Effect": "Allow",

"Sid": "CloudFormation"
1,
{

"Action": [
"fsx:DescribeFileSystems"

1,

"Resource": [

"

1,

"Effect": "Allow",

"Sid": "FSx"

1,
{

"Action": [
"logs:CreatelLogGroup",
"logs:TagResource",
"logs:UntagResource",
"logs:CreatelLogStream"

1,

"Resource": [

"

1,

"Effect": "Allow",

"Sid": "CWLogs"

}

ParallelClusterUserPolicy AFZ Slurm

Ct= MM = & ParallelClusterUserPolicyAt&3t04 & MHELICHSlurm AFAEHE AHS
g = A&LICH O] oMl M= “<RESOURCES S3 BUCKET>"& cluster_resource_bucket A%
O| ZtLICt. cluster_resource_bucket 7} X|IHE|X| &2 B “<RESOURCES S3 BUCKET>"&
“parallelcluster-*"/L|C}.

(® Note
M-SR XIE FL Rl & MEste B2 CIE0M s HE 2| 0|F2 Z& et S IAM 2|AAE
H#4Z3ec2_iam_role = <role_name>&loF EL|C}.
"Resource": "arn:aws:iam::<AWS ACCOUNT ID>:role/parallelcluster-*"
To:
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"Resource": "arn:aws:iam: :<AWS ACCOUNT ID>:role/<role_name>"

"Version": "2012-10-17",
"Statement": [
{
"Action": [
"ec2:DescribeKeyPairs",
"ec2:DescribeRegions",
"ec2:DescribeVpcs",
"ec2:DescribeSubnets",
ec2:DescribeSecurityGroups",
"ec2:DescribePlacementGroups",
ec2:DescribeImages",
"ec2:DescribeInstances",
ec2:DescribeInstanceStatus",
"ec2:DescribelInstanceTypes",
ec2:DescribeInstanceTypeOfferings",
"ec2:DescribeSnapshots",
ec2:DescribeVolumes",
"ec2:DescribeVpcAttribute",
ec2:DescribeAddresses",
"ec2:CreateTags",
ec2:DescribeNetworkInterfaces",
"ec2:DescribeAvailabilityZones"
1,
"Resource": "*",
"Effect": "Allow",
"Sid": "EC2Describe"

"Action": [

"ec2:CreateVpc",

"ec2:ModifyVpcAttribute",

"ec2:DescribeNatGateways",
ec2:CreateNatGateway",
"ec2:DescribelnternetGateways",
ec2:CreatelnternetGateway",
"ec2:AttachInternetGateway",
ec2:DescribeRouteTables",
"ec2:CreateRoute",
ec2:CreateRouteTable",
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"ec2:AssociateRouteTable",
"ec2:CreateSubnet"”,
"ec2:ModifySubnetAttribute"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "NetworkingEasyConfig"

"Action": [
"ec2:CreateVolume",
"ec2:RunInstances",
"ec2:AllocateAddress",
"ec2:AssociateAddress",
"ec2:AttachNetworkInterface",
"ec2:AuthorizeSecurityGroupEgress",
ec2:AuthorizeSecurityGroupIngress",
"ec2:CreateNetworkInterface",
ec2:CreateSecurityGroup",
"ec2:ModifyVolumeAttribute",
"ec2:ModifyNetworkInterfaceAttribute",
"ec2:DeleteNetworkInterface",
ec2:DeleteVolume",
"ec2:TerminateInstances",
ec2:DeleteSecurityGroup",
"ec2:DisassociateAddress",
ec2:RevokeSecurityGroupIngress",
"ec2:RevokeSecurityGroupEgress",
ec2:ReleaseAddress",
"ec2:CreatePlacementGroup",
"ec2:DeletePlacementGroup"”
1,
"Resource": "*",
"Effect": "Allow",
"Sid": "EC2Modify"

"Action": [
"autoscaling:CreateAutoScalingGroup",
"ec2:CreatelLaunchTemplate",
"ec2:CreateLaunchTemplateVersion",
"ec2:ModifylLaunchTemplate",
"ec2:DeleteLaunchTemplate",
"ec2:DescribelLaunchTemplates",
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"ec2:DescribelLaunchTemplateVersions"
1,
"Resource": "*",
"Effect": "Allow",
"Sid": "ScalingModify"

"Action": [
"dynamodb:DescribeTable",
"dynamodb:ListTagsOfResource"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "DynamoDBDescribe"

"Action": [
"dynamodb:CreateTable",
"dynamodb:DeleteTable",
"dynamodb:GetItem",
"dynamodb:PutItem",
"dynamodb:Query",
"dynamodb:TagResource"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "DynamoDBModify"

"Action": [
"route53:ChangeResourceRecordSets",
"route53:ChangeTagsForResource",
"route53:CreateHostedZone",
"route53:DeleteHostedZone",
"route53:GetChange",
"route53:GetHostedZone",
"route53:ListResourceRecordSets",
"route53:ListQuerylLoggingConfigs"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "Route53HostedZones"
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"Action": [
"cloudformation:DescribeStackEvents",
"cloudformation:DescribeStackResource",
"cloudformation:DescribeStackResources",
"cloudformation:DescribeStacks",
"cloudformation:ListStacks",
"cloudformation:GetTemplate"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "CloudFormationDescribe"

"Action": [
"cloudformation:CreateStack",
"cloudformation:DeleteStack",
"cloudformation:UpdateStack"

1,

"Effect": "Allow",

"Resource": "*",

"Sid": "CloudFormationModify"

"Action": [
"s3.x"
1,
"Resource": [
"arn:aws:s3:::<RESOURCES S3 BUCKET>"
1,
"Effect": "Allow",
"Sid": "S3ResourcesBucket"

"Action": [
"s3:Get*",
"s3:List*"
1,
"Resource": [
"arn:aws:s3:::<REGION>-aws-parallelcluster*"
1,
"Effect": "Allow",
"Sid": "S3ParallelClusterReadOnly"
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"Action": [
"s3:DeleteBucket",
"s3:DeleteObject",
"s3:DeleteObjectVersion”

1,

"Resource": [
"arn:aws:s3:::<RESOURCES S3 BUCKET>"

1,

"Effect": "Allow",

"Sid": "S3Delete"

"Action": [

"iam:PassRole",
"iam:CreateRole",
"iam:DeleteRole",
"iam:GetRole",
"iam:TagRole",

iam:SimulatePrincipalPolicy"
1,
"Resource": [
"arn:aws:iam: :<AWS ACCOUNT ID>:role/<PARALLELCLUSTER EC2 ROLE
"arn:aws:iam: :<AWS ACCOUNT ID>:role/parallelcluster-*"
1,
"Effect": "Allow",
"Sid": "IAMModify"
},
{
"Condition": {
"StringEquals": {
"iam:AWSServiceName": [
"fsx.amazonaws.com",
"s3.data-source.lustre.fsx.amazonaws.com"

.
"Action": [
"iam:CreateServicelLinkedRole"
1,
"Resource": "arn:aws:iam::<AWS ACCOUNT ID>:role/aws-service-role/*",
"Effect": "Allow",
"Sid": "IAMServicelLinkedRole"

NAME>",
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"Action": [
"iam:CreateInstanceProfile",
"iam:DeleteInstanceProfile"
1,
"Resource": "arn:aws:iam::<AWS ACCOUNT ID>:instance-profile/*",
"Effect": "Allow",
"Sid": "IAMCreateInstanceProfile"

"Action": [

iam:AddRoleToInstanceProfile",

iam:RemoveRoleFromInstanceProfile",

iam:GetRolePolicy",

iam:GetPolicy",
"iam:AttachRolePolicy",
"iam:DetachRolePolicy",

iam:PutRolePolicy",
"iam:DeleteRolePolicy"
1,

"Resource": "*",

"Effect": "Allow",

"Sid": "IAMInstanceProfile"

"Action": [
"elasticfilesystem:DescribeMountTargets",
"elasticfilesystem:DescribeMountTargetSecurityGroups",
"ec2:DescribeNetworkInterfaceAttribute"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "EFSDescribe"

"Action": [
"ssm:GetParametersByPath"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "SSMDescribe"

"Action": [
"foxi*"
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1,

"Resource": "*",
"Effect": "Allow",
IlSidll: "FSX"

"Action": [
"elasticfilesystem:*"

1,

"Resource": "*",
"Effect": "Allow",
IlSidll: IIEFSII

"Action": [
"logs:DeletelLogGroup",
"logs:PutRetentionPolicy",
"logs:DescribelogGroups",
"logs:CreatelLogGroup",
"logs:TagResource",
"logs:UntagResource

1,

"Resource": "*",
"Effect": "Allow",
"Sid": "CloudWatchLogs"

"Action": [
"lambda:CreateFunction",
"lambda:DeleteFunction",
"lambda:GetFunctionConfiguration",
"lambda:GetFunction",
"lambda:InvokeFunction",
"lambda:AddPermission",
"lambda:RemovePermission",
"lambda:TagResource",
"lambda:ListTags",
"lambda:UntagResource"

]I

"Resource": [

"arn:aws:lambda:<REGION>:<AWS ACCOUNT ID>:function

:parallelcluster-*",

"arn:aws:lambda:<REGION>:<AWS ACCOUNT ID>:function:pcluster-*"

1,
"Effect": "Allow",
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"Sid": "Lambda"

"Sid": "CloudWatch",

"Effect": "Allow",

"Action": [
"cloudwatch:PutDashboard",
"cloudwatch:ListDashboards",
"cloudwatch:DeleteDashboards",
"cloudwatch:GetDashboard"

1,

"Resource": "*"

ParallelClusterUserPolicy AF& SGE E= Torque

(® Note

O M2 AWS ParallelCluster E{%1 2.11.4 0|5}2] B{Zdol| gt S ELICt BF 2.11.55E
AWS ParallelCluster = 2| AF& & K| 3HX| & &LICHSGE £ Torque AFH|EH.

CtZ oMol AM= & ParallelClusterUserPolicyAt&35tod & AHEELIC.SGE E&=

Torque A EHE AL E £ UELICE O] K0 M= “<RESOURCES S3 BUCKET>"&
cluster_resource_bucket A%9| Z}LIC} cluster_resource_bucket 7} X|’'HE[X| 2 &
Q “<RESOURCES S3 BUCKET>"£ “parallelcluster-*"JL|C}.

(® Note
AR X|H e Ql E AI85tE B OIS0 M aliE Heto| O|E2 EH S-S IAM EIAAE
H4Zdec2_iam_role = <role_name>3dl|OF EL|C},

"Resource": "arn:aws:iam: :<AWS ACCOUNT ID>:role/parallelcluster-*"
To:

"Resource": "arn:aws:iam: :<AWS ACCOUNT ID>:role/<role_name>"

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

"Action": [
"ec2:DescribeKeyPairs",
"ec2:DescribeRegions",
"ec2:DescribeVpcs",
"ec2:DescribeSubnets",

"ec2:DescribeSecurityGroups",
"ec2:DescribePlacementGroups",
"ec2:DescribelImages",
ec2:DescribeInstances",
"ec2:DescribeInstanceStatus",
ec2:DescribeInstanceTypes",
"ec2:DescribeInstanceTypeOfferings",
ec2:DescribeSnapshots",
"ec2:DescribeVolumes",
ec2:DescribeVpcAttribute",
"ec2:DescribeAddresses",
ec2:CreateTags",
"ec2:DescribeNetworkInterfaces",
"ec2:DescribeAvailabilityZones"
1,
"Resource": "*",
"Effect": "Allow",
"Sid": "EC2Describe"

"Action": [
"ec2:CreateVpc",
"ec2:ModifyVpcAttribute",
"ec2:DescribeNatGateways",
"ec2:CreateNatGateway",
"ec2:DescribeInternetGateways",
"ec2:CreatelnternetGateway",

ec2:AttachInternetGateway",

"ec2:DescribeRouteTables",

ec2:CreateRoute",

"ec2:CreateRouteTable",

ec2:AssociateRouteTable",
"ec2:CreateSubnet"”,
"ec2:ModifySubnetAttribute"

1,

"Resource": "*",

"Effect": "Allow",
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"Sid": "NetworkingEasyConfig"

I
{
"Action": [
"ec2:CreateVolume",
"ec2:RunInstances",
"ec2:AllocateAddress",
"ec2:AssociateAddress",
"ec2:AttachNetworkInterface",
"ec2:AuthorizeSecurityGroupEgress",
ec2:AuthorizeSecurityGroupIngress",
"ec2:CreateNetworkInterface",
ec2:CreateSecurityGroup",
"ec2:ModifyVolumeAttribute",
ec2:ModifyNetworkInterfaceAttribute",
"ec2:DeleteNetworkInterface",
ec2:DeleteVolume",
"ec2:TerminateInstances",
ec2:DeleteSecurityGroup",
"ec2:DisassociateAddress",
ec2:RevokeSecurityGroupIngress",
"ec2:RevokeSecurityGroupEgress",
ec2:ReleaseAddress",
"ec2:CreatePlacementGroup",
"ec2:DeletePlacementGroup"
1,
"Resource": "*",
"Effect": "Allow",
"Sid": "EC2Modify"

"Action": [
"autoscaling:DescribeAutoScalingGroups",
"autoscaling:DescribeAutoScalingInstances"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "AutoScalingDescribe"

"Action": [
"autoscaling:CreateAutoScalingGroup",
"ec2:CreateLaunchTemplate",
"ec2:CreateLaunchTemplateVersion",
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"ec2:ModifyLaunchTemplate",
"ec2:DeletelLaunchTemplate",
"ec2:DescribelLaunchTemplates",
"ec2:DescribelLaunchTemplateVersions",
"autoscaling:PutNotificationConfiguration",
"autoscaling:UpdateAutoScalingGroup",
"autoscaling:PutScalingPolicy",
"autoscaling:DescribeScalingActivities",
"autoscaling:DeleteAutoScalingGroup",
"autoscaling:DeletePolicy",
"autoscaling:DisableMetricsCollection",
"autoscaling:EnableMetricsCollection"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "AutoScalingModify"

"Action": [
"dynamodb:DescribeTable",
"dynamodb:ListTagsOfResource"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "DynamoDBDescribe"

"Action": [
"dynamodb:CreateTable",
"dynamodb:DeleteTable",
"dynamodb:GetItem",
"dynamodb:PutItem",
"dynamodb:Query",
"dynamodb:TagResource"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "DynamoDBModify"

"Action": [
"sqs:GetQueueAttributes"
iF

"Resource": "*",
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"Effect": "Allow",
"Sid": "SQSDescribe"

"Action": [
"sqgs:CreateQueue",
"sqgs:SetQueueAttributes",
"sqs:DeleteQueue",
"sqgs:TagQueue"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "SQSModify"

"Action": [
"sns:ListTopics",
"sns:GetTopicAttributes"”

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "SNSDescribe"

"Action": [
"sns:CreateTopic",
"sns:Subscribe",
"sns:Unsubscribe",
"sns:DeleteTopic"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "SNSModify"

"Action": [
"cloudformation:DescribeStackEvents",
"cloudformation:DescribeStackResource",
"cloudformation:DescribeStackResources",
"cloudformation:DescribeStacks",
"cloudformation:ListStacks",
"cloudformation:GetTemplate"

]I

"Resource": "*",
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"Effect": "Allow",
"Sid": "CloudFormationDescribe"

"Action": [
"cloudformation:CreateStack",
"cloudformation:DeleteStack",
"cloudformation:UpdateStack"

1,

"Effect": "Allow",

"Resource": "*",

"Sid": "CloudFormationModify"

"Action": [
"g3. "
1,
"Resource": [
"arn:aws:s3:::<RESOURCES S3 BUCKET>"
1,
"Effect": "Allow",
"Sid": "S3ResourcesBucket"

"Action": [
"s3:Get*",
"s3:List*"
1,
"Resource": [
"arn:aws:s3:::<REGION>-aws-parallelcluster*"
1,
"Effect": "Allow",
"Sid": "S3ParallelClusterReadOnly"

"Action": [
"s3:DeleteBucket",
"s3:DeleteObject",
"s3:DeleteObjectVersion”
1,
"Resource": [
"arn:aws:s3:::<RESOURCES S3 BUCKET>"
1,
"Effect": "Allow",
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"Sid": "S3Delete"

"Action": [
"iam:PassRole",
"iam:CreateRole",
"iam:DeleteRole",
"iam:GetRole",

iam:TagRole",
"ijam:SimulatePrincipalPolicy"
1,
"Resource": [
"arn:aws:iam: :<AWS ACCOUNT ID>:role/<PARALLELCLUSTER EC2 ROLE NAME>",
"arn:aws:iam: :<AWS ACCOUNT ID>:role/parallelcluster-*"
1,
"Effect": "Allow",
"Sid": "IAMModify"
I
{
"Condition": {
"StringEquals": {
"iam:AWSServiceName": [
"fsx.amazonaws.com",
"s3.data-source.lustre.fsx.amazonaws.com"

},
"Action": [
"iam:CreateServicelLinkedRole"
1,
"Resource": "arn:aws:iam::<AWS ACCOUNT ID>:role/aws-service-role/*",
"Effect": "Allow",
"Sid": "IAMServicelLinkedRole"

"Action": [
"iam:CreateInstanceProfile",
"iam:DeleteInstanceProfile"
1,
"Resource": "arn:aws:iam::<AWS ACCOUNT ID>:instance-profile/*",
"Effect": "Allow",
"Sid": "IAMCreatelInstanceProfile"
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"Action": [
"iam:AddRoleToInstanceProfile",

iam:RemoveRoleFromInstanceProfile",

iam:GetRolePolicy",

"iam:GetPolicy",
"iam:AttachRolePolicy",
"iam:DetachRolePolicy",
"iam:PutRolePolicy",

iam:DeleteRolePolicy"
1,

"Resource": "*",

"Effect": "Allow",

"Sid": "IAMInstanceProfile"

I
{

"Action": [
"elasticfilesystem:DescribeMountTargets",
"elasticfilesystem:DescribeMountTargetSecurityGroups",
"ec2:DescribeNetworkInterfaceAttribute"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "EFSDescribe"

I
{

"Action": [
"ssm:GetParametersByPath"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "SSMDescribe"

I
{

"Action": [
"foxi*"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "FSx"

I
{
"Action": [

"elasticfilesystem:*"

1,
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"Resource": "*",
"Effect": "Allow",
IlSidll: IIEFSII
"Action": [

"logs:DeletelLogGroup",
"logs:PutRetentionPolicy",
"logs:DescribelogGroups",
"logs:CreatelLogGroup",
"logs:TagResource",
"logs:UntagResource"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "CloudWatchLogs"

"Action": [
"lambda:CreateFunction",
"lambda:DeleteFunction",
"lambda:GetFunctionConfiguration",
"lambda:GetFunction",
"lambda:InvokeFunction",
"lambda:AddPermission",
"lambda:RemovePermission",
"lambda:TagResource",
"lambda:ListTags",
"lambda:UntagResource"

1,

"Resource": [

"arn:aws:lambda: <REGION>:<AWS ACCOUNT ID>:function

:parallelcluster-*",

"arn:aws:lambda:<REGION>:<AWS ACCOUNT ID>:function:pcluster-*"

15
"Effect": "Allow",

"Sid": "Lambda"

"Sid": "CloudWatch",

"Effect": "Allow",

"Action": [
"cloudwatch:PutDashboard",
"cloudwatch:ListDashboards",
"cloudwatch:DeleteDashboards",
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"cloudwatch:GetDashboard"
1,

"Resource": "*"

awsbatch2 Al85t= ParallelClusterUserPolicy

Ct MM = awsbatchE AFEHZE AH& 5104 ParallelClusterUserPollcy% =

LIC}. O] of|MIol| M= “<RESOURCES S3 BUCKET>"& cluster_resource_bucket M&9| 7}
QIL|C}. cluster resource_bucket 7} X|™HE|X| ot ZBL “<RESOURCES S3 BUCKET>"E=
“parallelcluster-*"/L|C}.

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

"Action": [
"ec2:DescribeKeyPairs",
"ec2:DescribeRegions",
"ec2:DescribeVpcs",
"ec2:DescribeSubnets",

"ec2:DescribeSecurityGroups",
ec2:DescribePlacementGroups",
"ec2:DescribeImages"”,
ec2:DescribeInstances",
"ec2:DescribeInstanceStatus",
ec2:DescribeInstanceTypes",
"ec2:DescribeInstanceTypeOfferings",
ec2:DescribeSnapshots",
"ec2:DescribeVolumes",
ec2:DescribeVpcAttribute",
"ec2:DescribeAddresses",
ec2:CreateTags",
"ec2:DescribeNetworkInterfaces",
"ec2:DescribeAvailabilityZones"
1,
"Resource": "*",
"Effect": "Allow",
"Sid": "EC2Describe"
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"Action":
"ec2:

1,

ec2:
"ec2:
ec2:
"ec2:
ec2:

L

CreatelLaunchTemplate",
CreateLaunchTemplateVersion",
ModifyLaunchTemplate",
DeleteLaunchTemplate",
DescribelLaunchTemplates",
DescribelLaunchTemplateVersions"

"Resource": "*",

"Effect"
IlSidll: n

"Action":

1,

ec2:
"ec2:
ec2:
"ec2:
ec2:
"ec2:
ec2:
"ec2:
ec2:
"ec2:
ec2:
"ec2:
ec2:

: "Allow",
EC2LaunchTemplate"

[
CreateVpc",
ModifyVpcAttribute",
DescribeNatGateways",
CreateNatGateway",
DescribeInternetGateways",
CreateInternetGateway",
AttachInternetGateway",
DescribeRouteTables",
CreateRoute",
CreateRouteTable",
AssociateRouteTable",
CreateSubnet",
ModifySubnetAttribute"

"Resource": "*",

"Effect"

: "Allow",

"Sid": "NetworkingEasyConfig"

"Action":

"ec2:

"ec2:

ec2:

ec2:
"ec2:
ec2:

L

CreateVolume",

RunInstances",
AllocateAddress",
AssociateAddress"”,
AttachNetworkInterface",
AuthorizeSecurityGroupEgress",
:AuthorizeSecurityGroupIngress",
:CreateNetworkInterface",
:CreateSecurityGroup",
:ModifyVolumeAttribute",
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ec2:ModifyNetworkInterfaceAttribute",

"ec2:DeleteNetworkInterface",

ec2:DeleteVolume",

"ec2:TerminateInstances",

ec2:DeleteSecurityGroup",

"ec2:DisassociateAddress",

ec2:RevokeSecurityGroupIngress",

"ec2:RevokeSecurityGroupEgress",

ec2:ReleaseAddress",
"ec2:CreatePlacementGroup",
"ec2:DeletePlacementGroup"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "EC2Modify"

"Action": [

"dynamodb:DescribeTable",
"dynamodb:CreateTable",
"dynamodb:DeleteTable",
"dynamodb:GetItem",
"dynamodb:PutItem",
"dynamodb:Query",
"dynamodb:TagResource"

1,

"Resource": "arn:aws:dynamodb:<REGION>:<AWS ACCOUNT ID>:table/

parallelcluster-*",

"Effect": "Allow",

"Sid": "DynamoDB"

},
{

"Action": [
"cloudformation:DescribeStackEvents",
"cloudformation:DescribeStackResource",
"cloudformation:DescribeStackResources",
"cloudformation:DescribeStacks",
"cloudformation:ListStacks",
"cloudformation:GetTemplate",
"cloudformation:CreateStack",
"cloudformation:DeleteStack",
"cloudformation:UpdateStack"
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"Resource": "arn:aws:cloudformation:<REGION>:<AWS ACCOUNT ID>:stack/

parallelcluster-*",

"Effect": "Allow",

"Sid": "CloudFormation"

},
{

"Action": [
"route53:ChangeResourceRecordSets",
"route53:ChangeTagsForResource",
"route53:CreateHostedZone",
"route53:DeleteHostedZone",
"route53:GetChange",
"route53:GetHostedZone",
"route53:ListResourceRecordSets"”

1,

"Resource": "arn:aws:route53:::hostedzone/*",

"Effect": "Allow",

"Sid": "Route53HostedZones"

"Action": [
"sqs:GetQueueAttributes",
"sqs:CreateQueue",
"sqs:SetQueueAttributes"”,
"sgs:DeleteQueue",
"sqs:TagQueue"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "sQs"

"Action": [
"sqgs:SendMessage",
"sqs:ReceiveMessage",
"sqs:ChangeMessageVisibility",
"sqs:DeleteMessage",
"sqs:GetQueueUrl"
1,
"Resource": "arn:aws:sqs:<REGION>:<AWS ACCOUNT ID>:parallelcluster-*",
"Effect": "Allow",
"Sid": "SQSQueue"
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"Action": [

"sns:ListTopics",

" GetTopicAttributes",
CreateTopic",
Subscribe",

sns:
"sns:

sns:

"sns:Unsubscribe",
"sns:DeleteTopic"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "SNS"

"Action": [
"iam:PassRole",
"iam:CreateRole",
"iam:DeleteRole",
"iam:GetRole",
"iam:TagRole",
"iam:SimulatePrincipalPolicy"

1,

"Resource": [
"arn:aws:iam: :<AWS ACCOUNT ID>

"arn:aws:iam::<AWS ACCOUNT ID>:role/<PARALLELCLUSTER EC2

1,
"Effect": "Allow",
"Sid": "IAMRole"

"Action": [
"iam:CreateInstanceProfile",
"iam:DeleteInstanceProfile",

iam:GetInstanceProfile",
"iam:PassRole"
1,

"Resource":
"Effect": "Allow",

"Sid": "IAMInstanceProfile"

"Action": [
jam:AddRoleToInstanceProfile"

"iam:GetRolePolicy",

"arn:aws:iam: :<AWS ACCOUNT ID>

:role/parallelcluster-*",

’

iam:RemoveRoleFromInstanceProfile",

ROLE NAME>"

:instance-profile/*",
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iam:PutRolePolicy",
"iam:DeleteRolePolicy",
"iam:GetPolicy",
iam:AttachRolePolicy",
iam:DetachRolePolicy"

1,

"Resource": "*",
"Effect": "Allow",
IlSidll: IIIAMII

"Action": [
"s3. x"
1,
"Resource": [
"arn:aws:s3:::<RESOURCES S3 BUCKET>"
1,
"Effect": "Allow",
"Sid": "S3ResourcesBucket"

"Action": [
"s3:Get*",
"s3:List*"
1,
"Resource": [
"arn:aws:s3:::<REGION>-aws-parallelcluster/*"
1,
"Effect": "Allow",
"Sid": "S3ParallelClusterReadOnly"

"Action": [
"s3:DeleteBucket",
"s3:DeleteObject",
"s3:DeleteObjectVersion”

1,

"Resource": [
"arn:aws:s3:::<RESOURCES S3 BUCKET>"

1,

"Effect": "Allow",

"Sid": "S3Delete"
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"Action": [
"lambda:CreateFunction",
"lambda:DeleteFunction",
"lambda:GetFunction",
"lambda:GetFunctionConfiguration",
"lambda:InvokeFunction",
"lambda:AddPermission",
"lambda:RemovePermission",
"lambda:TagResource",
"lambda:ListTags",
"lambda:UntagResource"
1,
"Resource": [
"arn:aws:lambda:<REGION>:<AWS ACCOUNT ID>:function
"arn:aws:lambda:<REGION>:<AWS ACCOUNT ID>:function
1,
"Effect": "Allow",
"Sid": "Lambda"

},
{
"Action": [
"logs:*"
1,
"Resource": "arn:aws:logs:<REGION>:<AWS ACCOUNT ID>:*"
"Effect": "Allow",
"Sid": "Logs"
},
{

"Action": [
"codebuild:*"

]I

:parallelcluster-*",
:pcluster-*"

’

"Resource": "arn:aws:codebuild:<REGION>:<AWS ACCOUNT ID>:project/

parallelcluster-*",
"Effect": "Allow",
"Sid": "CodeBuild"

I

{
"Action": [

"ecr:*"

1,
"Resource": "*",
"Effect": "Allow",
"Sid": "ECR"

I
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{

"Action": [
"batch:*"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "Batch"

"Action": [
"events:*"
1,
"Effect": "Allow",
"Resource": "*",
"Sid": "AmazonCloudWatchEvents"

"Action": [
"ecs:DescribeContainerInstances",
"ecs:ListContainerInstances"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "ECS"

"Action": [
"elasticfilesystem:CreateFileSystem",
"elasticfilesystem:CreateMountTarget",
"elasticfilesystem:DeleteFileSystem",
"elasticfilesystem:DeleteMountTarget",
"elasticfilesystem:DescribeFileSystems",
"elasticfilesystem:DescribeMountTargets"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "EFS"

"Action": [
"foxi*"

1,

"Resource": "*",

"Effect": "Allow",
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IlSidll: IIFSXII

"Sid": "CloudWatch",

"Effect": "Allow",

"Action": [
"cloudwatch:PutDashboard",
"cloudwatch:ListDashboards",
"cloudwatch:DeleteDashboards",
"cloudwatch:GetDashboard"

1,

"Resource": "*"

ParallelClusterLambdaPolicy AF& SGE, Slurm, &= Torque

CHS olMolAME & ParallelClusterLambdaPolicyAt&3t0d & A& EHLICHSGE, Slurm, EE
Torque AZ|EEE AFSE = &LICtH

® Note
%1 2.11.52 E{ AWS ParallelCluster 2| A& 2 K|St X| £ &LICHSGE EE= Torque 271 &
.

{

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

{

"Action": [
"logs:CreatelLogStream",
"logs:PutLogEvents"

1,

"Resource": "arn:aws:logs:*:*:*",

"Effect": "Allow",

"Sid": "CloudWatchLogsPolicy"

},
{

"Action": [
"s3:DeleteBucket",
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"s3:DeleteObject",
"s3:DeleteObjectVersion",
"s3:ListBucket",
"s3:ListBucketVersions"
1,
"Resource": [
"arn:aws:s3:::*!
1,
"Effect": "Allow",
"Sid": "S3BucketPolicy"

"Action": [
"ec2:DescribeInstances"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "DescribeInstances"

"Action": [
"ec2:TerminateInstances"

1,

"Resource": "*",

"Effect": "Allow",

"Sid": "FleetTerminatePolicy"

"Action": [
"dynamodb:GetItem",
"dynamodb:PutItem"
1,
"Resource": "arn:aws:dynamodb:<REGION>:<AWS ACCOUNT ID>:table/parallelcluster-*",
"Effect": "Allow",
"Sid": "DynamoDBTable"

"Action": [
"route53:ListResourceRecordSets",
"route53:ChangeResourceRecordSets"

1,

"Resource": [
"arn:aws:route53:::hostedzone/*"

1,
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"Effect": "Allow",
"Sid": "Route53DeletePolicy"

awsbatch2 AF23t= ParallelClusterLambdaPolicy

T

CtZ oMol M= awsbatch& AFER{E2 AF&3t04 ParallelClusterLambdaPolicyE AHEE L
Ct.

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

"Action": [
"logs:CreatelLogStream",
"logs:PutLogEvents"

1,

"Effect": "Allow",

"Resource": "arn:aws:logs:*:*:*",

"Sid": "CloudWatchLogsPolicy"

"Action": [
"ecr:BatchDeleteImage",
"ecr:ListImages"

1,

"Effect": "Allow",

"Resource": "*",

"Sid": "ECRPolicy"

"Action": [
"codebuild:BatchGetBuilds",
"codebuild:StartBuild"

1,

"Effect": "Allow",

"Resource": "*",

"Sid": "CodeBuildPolicy"

"Action": [
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"s3:DeleteBucket",
"s3:DeleteObject",
"s3:DeleteObjectVersion”,
"s3:ListBucket",
"s3:ListBucketVersions"

1,
"Effect": "Allow",
"Resource": "*",

"Sid": "S3BucketPolicy"

A& XHE 2[8t ParallelClusterUserPolicy

ChE oldl= 22H&EE BHEAHLE Ydlo

| ES
ParallelClusterUserPolicyE MHEgEILICt CHS B

* pcluster dcv

* pcluster instances

 pcluster list

 pcluster ssh

* pcluster start

* pcluster status

* pcluster stop

* pcluster version

"Version": "2012-10-17",
"Statement": [
{
"Sid": "MinimumModify",
"Action": [

"autoscaling:UpdateAutoScalingGroup",

"batch:UpdateComputeEnvironment",

"cloudformation:DescribeStackEvents",
"cloudformation:DescribeStackResources",

"cloudformation:GetTemplate",
"dynamodb:GetItem",
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"dynamodb:PutItem"
1,
"Effect": "Allow",
"Resource": [
"arn:aws:autoscaling:<REGION>:<AWS ACCOUNT
ID>:autoScalingGroup:*:autoScalingGroupName/parallelcluster-*",
"arn:aws:batch:<REGION>:<AWS ACCOUNT ID>:compute-environment/*",

"arn:aws:cloudformation:<REGION>:<AWS ACCOUNT ID>:stack/<CLUSTERNAME>/

"arn:aws:dynamodb:<REGION>:<AWS ACCOUNT ID>:table/<CLUSTERNAME>"

"Sid": "Describe",

"Action": [
"cloudformation:DescribeStacks",
"ec2:DescribeInstances",
"ec2:DescribelInstanceStatus"

1,

"Effect": "Allow",

"Resource": "*"

ol M R|5t= AFAHIE=2{ AWS ParallelCluster

v

AWS ParallelCluster = scheduler M8 & AF&3510{ Ad™H5I= o AAEHE R|HELICEH

(® Note

7% 2.11.55 E{ AWS ParallelCluster 2| AA& 2 X|¥5HX| &L &LICHSGE &= Torque &

Ct.S
4. 2.11.4 O[5t 2| HTMME A& AL e = UXIBH AWS MH|A & AWS X[ Eo| &

CIO|IE & X o2 X|#HE e + sl&Lth

|

» Son of Grid Engine (sge)

» Slurm Workload Manager (slurm)

» Torque Resource Manager (torque)

oM x| stE 2FE2{ AWS ParallelCluster
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« AWS Batch (awsbatch)

Son of Grid Engine (sge)

(@ Note

™ 2.11.552 E{ AWS ParallelCluster 2| At& 2 X|#5tX| 2L &LICEHSGE EE= Torque 271|&
2. 2.11.4 O[5t 2| HT| M= HE A E = UXIBH AWS MHH[A 2 AWS X[H Blo| &F ¢

CIOIE == 2X o2 X[ E &E & ei&LIch

AWS ParallelCluster HH%12.11.4 & 0|Z B A& Son of Grid Engine 8.1.9.

Slurm Workload Manager (sluxm)

AWS ParallelCluster HHZ 2.11.9 Ab& Slurm 20.11.9. AAIE LI 2 SlurmE & Z35tAM| Rhttps://
slurm.schedmd.com/. Ct2 2 E & https://github.com/SchedMD/slurm/tagsE& & ESM L. 2AA I EE=
https://github.com/SchedMD/slurm MM & & X SIMIL.

/A Important

AWS ParallelCluster & AF&3510{ EHIAEELICEHSIlurm 7+ Tl2H0|E = 7|IBEMe 2 M3 EL
g

Ct. olof CHEH 2 & #4E AHY Slurm 7+ TELOIEE AFS A RF&lo| 2] Stof| =~ ELICE. O
MH[AE z[Mo] 2 g T|Ere 2 X|EL|CH

AWS ParallelCluster HX(E) X|¥4 Slurm version
211.7,2.11.8, 2.11.9 20.11.9
2.11.401 M 2.11.67+ K| 20.11.8
2.11.004 M 2.11.37} x| 20.11.7
2.104 20.02.7
2.9.004 A 2.10.377H K| 20.02.4
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AWS ParallelCluster HX(E) X|¥4 Slurm version
2.60{ A 2.8.17} K| 19.05.5
2.5.0,25.1 19.05.3-2
2.3.10{l M 2.4.17} K| 18.08.6-2

2.3.1 0|™ 16.05.3-1
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SotRE L E& Y F7| LHL POWER_SAVING, POWER_UP(pow_up), ALLOCATED(alloc),
POWER_DOWN(pow_dn) AFEf % ot 7 EE= MR E TEHELICH Zd<of et E2*E =27t

OFFLINE &EfZ TEHE £ QIELICH OIS 552 22tRE =& &8 F7(0lA o|21gh &Ejef 042
£ E xtMls| eI

« ~AEfol - EE sinfoOolA POWER_SAVING O|AHO: idle~)Qt & EAIELICE O] AEHIME
=& X|YstE EC2 QIAE AT} gi&LIC 3HX|EF Slurm £ 04T3] ol Bdg HEE = UL
L|C}.

« POWER_UP M EHZ MEtE|E ==& sinfoOlAM # HO|AHOA: idle#)2t &7 EAIELICH

Slurm Workload Manager 87


https://slurm.schedmd.com/elastic_computing.html
https://slurm.schedmd.com/power_save.html

AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

« YAl Slurm & POWER_SAVING & Eio| E0f &2 &FstT S E= AHS 22 POWER_UP AFEH
2 M&gLct OZX| 2™ scontrol update nodename=nodename state=power_up
HHS AIE5t0d tEE 522 POWER_UP A EHZ MEHE o~ Ql&Lct o] EHAof
MResumePrograme Ol & %11 POWER_UP EE HHQ{SI T8 EC2 QIAEIATJ} ARt E |1 T4
Eluict.

- SN AL E £ /e =EE sinfool MOIAO: idle)7t Si= 4EHE EAIELICH L =7t MHE|D
SHAEO| 7FUZIH Ered2 MEE £ A ElLICH ol BHIME et MMEH T D AL
& FH[7h Euch °E' HOo 2 9| QIARIA £ A8 Jh58t L E 9 EC2 S8t o] Z4LCH
IR 2ol 32 XM o= 22T YHE o &4 A8 £+ J&LICh

« POWER_DOWN HEHZ MEtL|E =& sinfoollA % HOAHO: idle%)2t &7 EAIELICH S
M - E= scaledown_idletime O|%0{ XS 22 POWER_DOWN & Ef7} ElLICH Bt HM =
= 0829 32 ™Mol THXIX| et&LICH 3 X2 scontrol update nodename=nodename
state=powering_down BHE AlS5t0{ LEE =S 2= POWER_DOWN & EfE TI2te = &L
Ch. o] HAEfoiME L=t HIAE QIABATI SRE|D ==& CHA| 8112 POWER_SAVING A E{Z X|
MHEE|MH scaledown_idletime O|F 0| ALY = U&LICE scaledown-idletime ME2 of
MEELCHSIurm 888 7 -d8LICSuspendTimeout.

« QIR MEQI L E= sinfo0llM * ZO|AFOA: down*)Qt &7H LIEFELICH OSSOt 242 B2
Ct 2z etel Ael7t ElLICHSlurm ZHES87} = Eof AZAE £ QL MX =7} H|g M3l ElT
HHZ QIARHATL BERE B2

O|N| C}2 sinfo oMol EAIE = MEHE TEd{s] EAM L.

$ sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

efa up infinite 4 idle~ efa-dy-c5nl18xlarge-[1-4]

efa up infinite 1 idle efa-st-c5nl8xlarge-1

gpu up infinite 1 idle% gpu-dy-g38xlarge-1

gpu up infinite 9 idle~ gpu-dy-g38xlarge-[2-10]

ondemand up infinite 2 mix# ondemand-dy-c52xlarge-[1-2]

ondemand up infinite 18 idle~ ondemand-dy-c52xlarge-[3-10], ondemand-dy-
t2xlarge-[1-10]

spot* up infinite 13 idle~ spot-dy-c5xlarge-[1-10], spot-dy-t2large-[1-3]
spot* up infinite 2 idle spot-st-t2large-[1-2]

spot-st-t2large-[1-2] & efa-st-c5n18xlarge-1 = =0{= 0|0 ¥ QIAEHA T MHE|
04 T AL E £ QU&LICH ondemand-dy-c52xlarge-[1-2] ==& $4X{ POWER_UP A EHO]
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HZ & o|LHol| AA8E = UE II:P gpu-dy-g38xlarge-1 ==& $Al POWER_DOWN 4'E{O| 12
scaledown_idletime(Z7|2%f 120%) O|F POWER_SAVING &EHE MEHEILIC

CIHE 2E &= EC2 QAEHAT} HHAE|X| OF2 POWER_SAVING & EfE AEHQILICE.
M IIsEt E2 57|

A& 7tsdt mE= EC2 QIAHANM XIMELICH 7RO R L E O|§ 8 QAT ASSHO| ZH AL
28 £ Q&LICHo0d: ssh efa-st-c5n18xlarge-1). scontrol show nodes nodename B3}
NodeAddr EE EOQI2 AI&3510{ QUABAO|ALM IP FAE AME &= QELICH AIBE Qe =

= 0]
o

| % NodeAddr EE7} A% S EC2 QIAHAE 712|7|H ¢ ELICH OBCl= = E O|E S

~ Ar
lo
oy
40
Pl
[b]
H
Ja}
(o]

El Ztode AlARO| mEof ZA| FYEHL, ZE LETF LM 2R MEjR

Zrdof = E = =0i X POWER_SAVING AEjo| - E7} Z8HEl 2R 22 CF EE
CONFIGURING A ENZ A|ZHEL|C} Ol 2212 POWER_SAVING A EfO| =7} SHE POWER_UP AEl
2 EtE|o] AFE 7t 8 A EN7F & kK] Z|CHEILICE

Aol 2PE ZE LEE MBE = U 2T 242 RUNNING(R) & EN7F ElLICH

Jl2soR BE RS 7|2 Cf7/%( Slurm). Ol CH71% 0IF Flofl * MOlALZ EAIZLIC -p 5
HE 242 AB3tod Cf7|8e Mg 4 ALt

DELEE HYME BE ASE #= A= O3 7Is22 FIE LIt

o QAEA RY(0: c5.xlarge)

« L C R(dynamic EE&= static)

scontrol show nodes nodename BWHEE A3l AvailableFeatures S8 &Ql5to{ EH

TE MY = U= ZE EHE = = JU&LICHL

I CHE 1o AHE 2 HUULICh sinfo BES A™stod g & Qe 22AEL| =7| EIE T

M oeds EML.

$ sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
efa up infinite 4 idle~ efa-dy-c5nl18xlarge-[1-4]
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efa up infinite 1 idle efa-st-c5nl8xlarge-1

gpu up infinite 10 idle~ gpu-dy-g38xlarge-[1-10]

ondemand up infinite 20 idle~ ondemand-dy-c52xlarge-[1-10], ondemand-dy-
t2xlarge-[1-10]

spot* up infinite 13 idle~ spot-dy-c5xlarge-[1-10],spot-dy-t2large-[1-3]
spot* up infinite 2 idle spot-st-t2large-[1-2]

spotO| 7|2 CH7|Zol2tE Mol felstMl. * HOlAlZ EAIEL|CH

Xtod
= e

tLES| HM = =0of 7|8 CH7|Y¥(spot)oll MEEfLICH

fjo
ol

$ sbatch --wrap "sleep 300" -N 1 -C static
EFA CHZ (€0l QlE SX = stLtoll g MEgfL .
$ sbatch --wrap "sleep 300" -p efa -C dynamic
ondemand CH7 |0l 9= 87HQ| c5.2x1large =E8F 2712 t2.xlarge =E0 S MESML.
$ sbatch --wrap "sleep 300" -p ondemand -N 10 -C "[c5.2xlarge*8&t2.xlarge*2]"
g gpu CHZ|E 2| & GPU w=0i| MEE LT
$ sbatch --wrap "sleep 300" -p gpu -G 1

Fo4 2 &l

MHEANLR.

ol

OlMl squeue BHE AtE

$ squeue
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
12 ondemand wrap  ubuntu CF 0:36 10 ondemand-dy-
c52xlarge-[1-8],ondemand-dy-t2xlarge-[1-2]
13 gpu wrap  ubuntu CF 0:05 1 gpu-dy-g38xlarge-1
7 spot wrap ubuntu R 2:48 1 spot-st-t2large-1
8 efa wrap ubuntu R 0:39 1 efa-dy-

c5nl18xlarge-1

ZrQ1 7 X 8(spot X efa CHZ |0 US)
O4(CF), OtOF T QIAEIAE ALBE £ Q)

rlo

o|0l A& SLICHR). 2 122+ 132 04T5| 714 S|
M7X| Z|ck2lo /U RYULICt

IIIIO

# Nodes states corresponds to state of running jobs
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$ sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

efa up infinite 3 idle~ efa-dy-c5nl18xlarge-[2-4]

efa up infinite 1 mix efa-dy-c5nl8xlarge-1

efa up infinite 1 idle efa-st-c5nl8xlarge-1

gpu up infinite 1 mix~ gpu-dy-g38xlarge-1

gpu up infinite 9 idle~ gpu-dy-g38xlarge-[2-10]

ondemand up infinite 10 mix# ondemand-dy-c52xlarge-[1-8],ondemand-dy-
t2xlarge-[1-2]

ondemand up infinite 10 idle~ ondemand-dy-c52xlarge-[9-10], ondemand-dy-
t2xlarge-[3-10]

spot* up infinite 13 idle~ spot-dy-c5xlarge-[1-10],spot-dy-t2large-[1-3]
spot* up infinite 1 mix spot-st-t2large-1

spot* up infinite 1 idle spot-st-t2large-2

CEHEH Y EY

ol 9 =C MEl= ol RRlo| ¢RI AHE 2aPE =C 23 F7(0| S& Z2 M2

AWS ParallelCluster [} 2} 0| &tF5| & 2|E!L|C}.

Je{Lt = DOWN 2! DRAINED A EHO| HIEA - =oF HIH A X[ QIARIATL QI L& AWS
ParallelCluster = CHA|3t7HLE S22 ELICH REMIBH LI 2 clustermgtd EHRHE HZSHAAIL

THE| A Al

AWS ParallelCluster = C}S TtE|M AEHE K[4EFLICH A Slurm THE|M2 o| CH7|FlL|c AWS
ParallelCluster.

O|BE LEJI 43
« INACTIVE: ZtE|MO| HIE S AE S LIEHLICEH O] ofEfo|l = HIE A Tt =
= B E QIAEAT SEELUICH HIE M otE|MO| ==of CHHM = A QIATATE A E|X|

C}.

 UP: DtE|MHO| 4 HEIYES LIEFHLICE 0|72 mHE|Mo| 7|2 Ef)ILICE o] ZEjoAM= THE[M
o

E

pcluster A|ZH 2 SX|

pcluster stop O AI¥E|MH 2 E ntE|AMO| INACTIVE &FEHO]| HiX|=|1X AWS ParallelCluster Z 2
MA= DHE[ME INACTIVE HEHE | K[ELICH

pcluster start& 4
A

StH 2 |[440]| Z=7|0oi| UuP & EHZ THEHEILICH.
ParallelCluster 2 A| A Ch @

A E otE
£ IE|[ME UP EfZ & X|stX| &L
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L. R EFZEIHLCEAMNSE = UESLICH F 12 TE|/ME2 UPLE MYAE 8 8F
S7t6tK| et&LIC initial countOlmax_count®2LCt 3™ initial count THE|M AEN7} UP
MEfZ HAE M HESX| LS = U&LICH

ro

pcluster start % pcluster stop7t AHE[D U= B pcluster status HHE A&t
ComputeFleetStatusE 2 Q15104 F{AES| MEfE &Ql" = U&LICH CHS1 22 &RHXCI! &
ER7t U&LICEH

« STOP_REQUESTED: pcluster stop 20| Ec{AEZE S ELICH.

« STOPPING: pcluster ZZMA 7} X EHAEHE SX|st= SULIC.

- STOPPED: pcluster Z2MATL SX| Z2ZMAE 22T, ZE THE[A0| INACTIVE A EHO]| Q!
O, ZE HFEY lAHAI SREJSLICH

« START_REQUESTED: pcluster start 20| 2HAEZ MSELICH
« STARTING: pcluster ZZMAT} #X EHAEE Al&SHE
* RUNNING: pcluster ZEMATI A2t Z2MAE 0D, 2

0| M =8 AM8E + U&LICH

E|Mol upP &Efof Rler, H &

-~

Ao et == E= ch7(F(HM TtE|/Mo 2 224 E Slurm)& Fe{AE| MEFLICH ChEot 22
H

E Sl EciAEe LEE HEIF = JU&LIC

B
s
©
M2
>

« POWER_SAVING &E{Q| 8™ .= ™3 747|: scontrol update nodename=nodename
state=power_up B M HL X £ L EE 2¥stE A2 EAIXF sleep 1 EHUE A

E£5t10 of o|EELICHSlurm 28 0| L EE Z4L|CH

« O 8™ & ™M I17|scaledown_idletime: scontrol update nodename=nodename
state=down HZI2 DOWN AF25t0d SX =8 2 MMeLIC = SHE S LEE
AWS ParallelCluster AtiS 22 =5t RfAHMELICH YRS 2 scontrol update
nodename=nodename state=power_down BEZ Al&35t0{ ==& POWER_DOWNS Z =3 M
M5tx| et= 40| EZ&LICEH AWS ParallelCluster 7+ M@ XtEF T2 MAE RSS2 XEI5H7| HE
Lt =5 70| ER3etX| et&LICt et 7tsstH ==& DOWNE MYst= ol E&LCH

- CHZ|Z(TE[M)E HIEEEtet AL SY TtE|MO| BE XM L E %XIoMﬂ . scontrol
update partition=queue name state=inactive HHE AI&3l0{ EH CH7|YE
INACTIVEEZ MMM, O|FE A 5t H mE[Me| EE X|H5t= E% QUAEAT SEELICH

« CH7|Q(utE|M) & 443l scontrol update partition=queue name state=up BYHZ &
M 7|¥ S INACTIVER MHgrLC.
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- AAERE F el =BT HRE BYE s AIFLICH

« AFEHE F =EE POWER_UP & EfZ M™MEH5tD == O|&(0M: queuel-dy-c5xlarge-[1-2])
S A8 o|'0=| ResumeProgram% SEFL

« ResumeProgram = F 72| EC2 QIARHAE A|Z5tD ol ZEIO|E! IP FAJA SAE O|EE E
EotH ==& RS 7| Mol ResumeTimeout (7|8 7|7H2 602 (1A1ZH)€ queuel-dy-
c5xlarge-[1-2]7|CHRILICE

o QUAEATL FHE[0] BEHAEO| So{ZrLICt. QIAE AN 40| A>T AlZFEFLICEH

- MOl AEEIRELICE

« M E SuspendTimeO| B}t F(scaledown_idletimeZ MH), AFHEHE QIAHAE
POWER_SAVING &EfZ MEELICH AF|EB{= queuel-dy-c5xlarge-[1-2]2 POWER_DOWN
MEfE H™5tD == O|§2 A&5t0{ SuspendProgram2 & & LICtH

« & o cialf SuspendProgramO| & ELIC} 0§ £01 === SuspendTimeout[7|E 120X
(28)12 25 idle%2 ol YS 22 POWER_DOWN A ENZ S X|ELICH =9 Meo| THXK|Z N
=& clustermgtdZt ZX|6tH x| QAEAT S2FELICH I3 CHS queuel-dy-c5xlarge-
[1-2]2 7 SJEHE 75t At IP F40 SAE O|FS RS0 &% 2ol CHA| AHEE
&= U & gt

"o

OlM| EX|7} 2 distod & = QIARAE ofiH O|RZE AXE +~ i B OIS £

dh g LICt.

rlo
0z
ol
o

° /\3-||7<E-|L_I_7HO|I_.: = =
« AFEHE F e 2CIRE HAR & POWER_UP AE{E XE5tT == O|E S AFE35}0d

ResumeProgram& ueuel-dy-c5xlarge-[1-2]).

- q

« ResumeProgram & EC2 QIARAE 5tLH(1)BF A|Z5t D & Fdqueuel-dy-c5xlarge-135tK|2t
of CHgt QIARAE AIESHK| 2R &LICtqueuel-dy-c5xlarge-2.

« queuel-dy-c5xlarge-12 F&2 &X| &t POWER_UP &fEHol| =& 3t 22+l Aef7t ElL
Ct.

« queuel-dy-c5xlarge-2 £ POWER_DOWN HAEf7L £l CHE2 1 22 O|RE 20| RIS E CHA
CHZ|EILICHSIurm & = E @ F{FE A X|ELICt

* queuel-dy- c5xlarge-28 SuspendTimeout O|F0f AL E == U&LICHZIE 120F(28)]. 2
Sotol= 20| CH7 = CHE == oM ASE AIRHE 4= Q)
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- Yo7t Ydlstx| 0 ME ThSE mE0M s A™E + US K| ?f Z2MATF EFSEL
Ct.
ettt 32 F 7t Eto| Oi7} H-E =HE + &Lt

« ResumeTimeout (7|27t2 602(1AIZH): AlZH2 ResumeTimeout MO{ELICEHSlurm & =E& Cf
2 o EHZE TEtst7| Toi Z|chEiLct

A

MEAE x| Z2MAT 22 A Q2 Z2ICtHE 0|7 g ¢d%tst=s 2ol 88

ot
>

L|C

—_

. EEE2XNI} e AR 28 wA|SHHLE RHARIEH7| Foll 7F AWS ParallelCluster CH7 |5t |
CH AlZHULICH AlZF B MY S0 @R7 YdlstH ARE 27 RS2 S ELUc O
CtS QIAEAT BRE A2 =2l5tM AWS ParallelCluster ZZ2MA7F = EE CHA|EH 7| &L

Ct.

+ SuspendTimeout[7|2 120X (28)]: SuspendTimeout2 = EE A|AE0| CHA| BiX|GH D CHA| A
& FH|7t &= AlZhE Mo{&L .

™ - =SuspendTimeout7t O &2 RHHEHE|D Slurm & QUAHAE Of XtF Al&H5tE{1

fo
4= Q&L

mok g3

* SuspendTimeoutO| Z+5 Zof7} &hdlst = ol MM £ 7t =e{&LIch O S¢t Slurm Ct
B L= E A85t7| {8t EFO|o{_ILICH SuspendTimeout 7F & £ O|4F0|24 Slurm = A|AE 9|
DE L EE £&#5t2dn AT ELICH of it AEBIAE E0|= Ol o Z1 AZHO| CHR 2 A|AE
(1,0007H o|& o] =E)0] R 8% SuspendTimeout & AU&LICHSlurm AmisteE 2 AHF C}
Al CHZ|dod| F=7tHgfLct.

« SuspendTimeout = EO| BiQ] OIAEA
g & E35HK| et&LIC power down =E9| B
ditxo = H & o[Loi =& LIC}. X2 O] 7|zt Setol= i':ﬂ 7&*°4 XF':F ”EHZ -?-’rxl HI|=|
A EEHM AL E = & LIC.

M otZ|Elx{of CHEr 2

CIS S 2ol ChE 71 o} 7|ElR{ 2| 7| 227 =8 E|o] QU&LICH Amazon Logsoll AR E|E
CloudWatch 21 AE 2! 0|§98| A2 {hostname}.{instance_id}.{logIdentifier} L]

Ct.logIdentifier = 21 O|§ & [MELICH XtAM[EF LI 2 Amazon CloudWatch Logs®te| S B
2l X EAIAIL.

* ResumeProgram:

/var/log/parallelcluster/slurm_resume.log (slurm_resume)

Slurm Workload Manager 94



AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

* SuspendProgram:

/var/log/parallelcluster/slurm_suspend.log (slurm_suspend)

* clustermgtd:

/var/log/parallelcluster/clustermgtd.log (clustermgtd)
« computemgtd:

/var/log/parallelcluster/computemgtd.log (computemgtd)

e slurmctld:

/var/log/slurmctld.log (slurmctld)

 slurmd:

/var/log/slurmd.log (slurmd)

ro
ol

« ResumeProgram 21 & &QI501 = =2} &7H ResumeProgramO| 2&F X0| =X &
Me. 2ZEX| ef2 B2 slurmctld EOE #2504 Slurm 7} = EResumeProgramz &
A8t 0| l&LICt ResumeProgram #&t0| 2HIEX| oo™ 27t XIS 2 Mg
Ct= Holl | olstMlL.

o Pl ]
70 mjo

« ResumeProgram?} EEE|H T =0 CHet QIARATE AZTE[J=X] EQUSHMIR. QIAFA
7t AEE|X| ot 2 B2 CIAEA AR A1l O|Rof CHEH BESH 2 F MHIAIX|I7 EAlZ|o{oF B LICH.

o QIARHATI AR E R REAER T2 MHA Sof 2871 YRS = U&LICH
ResumeProgram 21 0|A{ sliE Z2tO[8! IP =4 I QIAEA IDE &1 CloudWatch 2101 A

e NMLE:

e clustermgtd 21 & &QI5t0{ ST = E9| QIABAT}L AR E|R=X| & QIFLICH JZX| 2t
H QIAEA A|Z AT O|R0f CHEF HetE @ F7F US AALICH

BEAATI AZTEl AR SEEAE™ T 2 MAN EX7F /e AL

FolEl IP & QIAEIA IDE &1 CloudWatch 2104 A

n

. clustermgtd 220 M

=
S QIAE A0 CHE ST REA

8]
=y
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TEJNZ|x| SEAH DA EHL SEEIQCH, = Fol7F erMst&L|Ct.

o LTI O7[X| A nAM/BEE:

m

HE 22| B2 clustermgtd’t 2E L= |X| 22| QS XMEIFLICH clustermgtdZt = E
E nAetHU BEH=XIE &Hl5t24™M clustermgtd 28 =QISHMIR.

+ clustermgtdZt S8 WAs7L 23 B9 5 0|RE LIEFLIE HAIXI7H E AlElofof &
LICt. Ol 7t AFHEHet 2 E F2(0: =7 DOWNO|RIZ) slurmctld 23 0|M AFAITH LIS
S HOISHHR. 0IR7HEC2 BUE B TTE ABotod ST UATAO| M = 28 20l

FLICH o S0 QA A0 0floHE OJHIET} QK| i EC2 AEH 2Qlof ATZEX| 2ol

N
H
[
mjn
OH

23tX| clustermgtd &2 B2 = E7} computemgtd SEEIURE=X| E= AT QO
AEAE 3|$3517| 26 QIAEATIEC2 BREIRI=X] &lgLCtH

M Zedo| Atso 2 cf7|dol| FIHEILICH slurmectld 21

. CHREO| B a0l Fol7t ey
&t 0I5t T 7ol M A8 e BAsAL.

Ao|Lt =0 Zol7t g

ok ok
o

40 1
mu o

2 YU MelFUct clustermgtd 2204 M

E7} scaledown_idletimeOf Almist R SuspendProgram Z10|A slurmctld =
EOMO| EH LEE Q-2 AI2510{ S EFEKX| EHQISHMIR. SuspendProgram._ ANMZ &
o AQlg $#sx| ALl JECHE BN 352 MY 218 7S YLD 2E QAHA E2
2 NodeAddr AHAH2 oM 228 LICtclustermgtd.Slurm & IDLE O|F 0| = EE of E&L
CtSuspendTimeout.

7|El A

« AWS ParallelCluster £ 2 &Y F= =™ A™HE LH2IX| A&LICH of et 2IAAE AIEH B2
L K| #2lstedn A= ste 20| ZHEFEFLICH.Slurm 2] X|E.
A Y e e iR Y AM0 2HE EAME slurmetld 230 L FE EQISHAI2.
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Torque Resource Manager (toxrque)

(® Note
EHZ 2.11.55 E{ AWS ParallelCluster 2| Ar& S X5t K| 2L &LICHSGE EE= Torque A7H|&E
4. 2.11.4 O[5t 2| HTMME A& AL e = UX[TH AWS MH|A & AWS X[ Eo| &%

CIO|IE & X o2 X|#HE &E + sl&Lch

AWS ParallelCluster HH%1 2.11.4 & 0| X AL Torque Resource Manager 6.1.2. 0fl CH$t &t
MIEt LH& 2 Torque Resource Manager 6.1.2, & Zhttp://docs.adaptivecomputing.com/torque/

6-1-2/releaseNotes/torquerelnote.htm. A& M http://docs.adaptivecomputing.com/torque/6-1-2/
adminGuide/torque.htm MM & X SIM Q. AA FEE https://github.com/adaptivecomputing/
torque/tree/6.1.2 MME R XML

AWS ParallelCluster HH%1 2.4.0 & 0| ™ AF& Torque Resource Manager 6.0.2. 2 2|A HE =
http //docs.adaptivecomputing.com/torque/6-0-2/releaseNotes/torqueReleaseNotes6.0.2.pdf MM
dl A

XM . MHME http://docs.adaptivecomputing.com/torque/6-0-2/adminGuide/help.htm MM S
ZAXSML. AA FE & https://github.com/adaptivecomputing/torque/tree/6.0.2 MM E & X 5HM Q.

AWS Batch (awsbatch)

ofl CHEH AFAMISH LH &2 MME AWS Batch® Z5HAM S AWS Batch. A& M= AWS Batch AFR AH
A_—|E =k °|.A-|| o

AWS ParallelCluster CLI 0 CHgF 23 AWS Batch

awsbatch AFHEHE A2 0l AWS ParallelCluster CLI CHEH H230| AWS ParallelCluster 5=
T o AIS2 2 MX| AWS Batch ELICH = 2 CLI A3t AWS Batch API CHS 2 S 5&
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/A Important

AWS ParallelCluster = 0i| CH8t GPU 24 E X| 3 X| oE&LICH AWS Batch. AHA|EH LIE 2
GPU ®ed2 2 X 3HM|L2.

S|

« awsbsub
» awsbstat
» awsbout
- awsbkill

* awsbqueues
« awsbhosts

awsbsub

Xtoq
=

o

ZeiAEo| XY o7 |Hol MEELICH

awsbsub [-h] [-jn JOB_NAME] [-c CLUSTER] [-cf] [-w WORKING_DIR]
[-pw PARENT_WORKING_DIR] [-if INPUT_FILE] [-p VCPUS] [-m MEMORY]
[-e ENV] [-eb ENV_DENYLIST] [-r RETRY_ATTEMPTS] [-t TIMEOUT]
[-n NODES] [-a ARRAY_SIZE] [-d DEPENDS_ON]
[command] [arguments [arguments ...]]

/A Important

AWS ParallelCluster = 0f CHeF GPU 24 E X|#st x| et &LICH AWS Batch. AtA[EH LIE 2
GPU 5 E HZ M.

x| 2l

command
U2 MEKRIHE HAPOo| AFE QUAHANM ALE 7tsdloF ot HL S E Tt O|§ 2 X
Mtuch 8t --command-file EH T 2 X SHAMI2.
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arguments

(&

—

Iz

A|-%|') 0429

o oo L

mn
rr
g
u
_l"_'l
o
1o
0
1
i
>
x
2'-'
C
[ul
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-jn JOB_NAME, --job-name JOB_NAME

%

H 2
% o
<> T

2 XIGgLch & Hml Xt 2l= 2R E= Atoqok ELICt %] o|&2 Z|CH 128At7H K|
A, CHE X A, R SH0IE(-), HE()

-c CLUSTER, --clustexr CLUSTER
AgE BHAEE xIHELICH
-cf, --command-file

S

o

o

oy
o |

=l QIAE

>

E M&E 0t dyS LEFHLICEH

7|2%t: False
-w WORKING_DIR, --working-dir WORKING_DIR
O| Xt C|HEZ|Z AFEE EHE X|IHELICH &Y C|RE2|7F XIHEIX| ofom™ Xr40| AL
crd

| of
Xkl & CIAE 2|0 U= job-<AWS_BATCH_JOB_ID> &+l Z2C{olM A™EL|C} o mi2to|E] &=
= --parent-working-dir It2t0[EE MEE = U&LICH

-pw PARENT_WORKING_DIR, --parent-working-dir PARENT_WORKING_DIR

ol 2ted CIEE 20 &2l EHE RIHEELICH &2 2 CIREEI7 XIEEIX]
of2 AR, A8Xte| & CIHEE7t 7I2Mo 2 XIHELICH 49 2 C|HEZ|of
job-<AWS_BATCH_J0B_ID>Et= &+l EC{7t BHE0{&IL|Ct o| matOlE EE= --working-dir

otet0eE M8 E + J&LICH

-if INPUT_FILE, --input-file INPUT_FILE

Aol 2 CIHEZoM AR E oAz MEY ntUS XIGELICH ofe] = mted mhetolE

=
|HE +~ A&LICH

Mo 12

>

-p VCPUS, --vcpus VCPUS

71 0|40l CH3H vCPUs of|2Fet o| 2 X|AEHL|CH oF BH AF25HH ZF = =9| 4~ vCPUs E -
nodes Al stL|Ct.
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712k 1
-m MEMORY, --memoxy MEMORY

E MehmiB)2 RIHEfLIch =olM 07| M XIHE HEZE| Mt =
S=ELCH

M EtHoz LIEY B A By 0|80 SEE &EE F 25104 X|HELICH RE #E HEE
LHE L Ed™ 'al'€ X|HSHMIL. —env-blacklist Tt2t0|E{0]| LI Q¥El B4~ EE= PCLUSTER_*Lt
AWS_*Z A|ESlE Hes all 38 He 550f ZEE|X| b&LCH

-eb ENV_DENYLIST, --env-blacklist ENV_DENYLIST
oy 4oz LHELHX| otS et Ha 0| S8 €lEE 725104 X|HELICH 7[EXMo =,
HOME, PWD, USER, PATH, LD_LIBRARY_PATH, TERM 2! TERMCAPS LHE LHX| et &L|Ct.

-r RETRY_ATTEMPTS, --retry-attempts RETRY_ATTEMPTS

SI2E RUNVBLE JEH2 SIEISHE S8 XISRLICL 175 1071] IS S48 xITE + 2la
LICH Al =7t 12CH 2 39 50| A41{5H RUNNABLE & EHE TEHE 7t K| X|IHE =0t
& CtA| A|=ELCt
7|28k 1
-t TIMEOUT, --timeout TIMEOUT
22 E|X| 2 B 7 22 AWS Batch S2 3= AlZHE & B2 KIHELICHEY A= Q|
startedAt EFHABHIZO|AM &), AMet AlZt 242 60= 0|2 0|o{oF &LCt,
-n NODES, --nodes NODES
AU e olYe L= £ XHELICH OE = BHE XNES ALS5ted™ of mato|e el 2t
K| gt
(@ Note
cluster_type LI2t0|E{7} spot2 MHEE 2 CtE & HE Y2 X|HEIXK| et&L
Ct.
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-a ARRAY_SIZE, --array-size ARRAY_SIZE
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-d DEPENDS_ON, --depends-on DEPENDS_ON

bl
-
(o]
i

of ChaH MOIZBCE 7RE F44 252 X

o
o
r
ful
fa}
(o]
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o
ﬂ
[
P el
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Ja}
O
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O

3 gk = &Y 3 gk
£E = UaLct ofE 2ol 2 IDE XI™YSHK| &£ 0 SEQUENTIAL f8e 5482 K|
HE = AeLCH =1 BE5HS ALE5tH 2 512 HiYE 2 S QIEA 0RE =X MO R
28 £ QlaLIc Y =Hedo] 219 IDE N_TO_N R&°2| S45ME XIHE £ &Lch.
N_TO_N 3&/50|2F 0] 20| Z} QIHA 51| &F2 ZF S5 Hol sl QIEA 512 50| ¢
SE M7HR| Z[ctEl Fo|BF A= &= QIck= o|O|luL|ct. of mh2tolE el 22 “jobld=2L]

Ct.<string>type=<string>;..".

awsbstat

ZeHAE| 2 cf7|doll MEE 2 g E AR LICH

awsbstat [-h] [-c CLUSTER] [-s STATUS] [-e] [-d] [job_ids [job_ids ...1]

job_ids
£20] IDs EAIE SUCE FEE &Y S52 XIGeL|Ch 20| 2] HfEo|H 2= st 2
O EAIEILICH B 20| RHEM RHAIEH HHMSE EAIEL
Ol XIHE el
-c CLUSTER, --cluster CLUSTER

AEE 2HAEE X|IHELICH

-s STATUS, --status STATUS

He
o
o

NY gEf 552 HER FES0{ XGELICE 7|8 HY EiE gLt S8kl
gk: SUBMITTED, PENDING, RUNNABLE, STARTING, RUNNING, SUCCEEDED, FAILED % ALL

7|22k “SUBMITTED,PENDING,RUNNABLE,STARTING,RUNNING”
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-e, --expand-children

59| H2(HIY U OFS == WA D)2 AFSSHod S HrarerLIn

awsbout

xISE Ao

E3g EAFLICH

awsbout [ - h J [ - ¢ CLUSTER 1 [ - hd HEAD J [ - t TAIL 1 [ - s 1 [ - sp STREAM_PERIOD
1 job_id

x| 2l

-c CLUSTER, --cluster CLUSTER
AEY ZEHAHE XIHELICH
-hd HEAD, --head HEAD
A4 §4mi HEAD & e
-t TAIL, --tail TAIL

[1h]

=io| ZLCt.

3Q] 5242 JHKIR CHE %7 B0l AT WX Ch7 B LICH O] Q4 E tailBt BTH AHS 504
51¢] &20| 0FX|% <tail> Holl AISHE 4 U LICH
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AWS ParallelCluster
-sp STREAM_PERIOD, --stream-period STREAM_PERIOD

AEE[Y 7[ZtE dEELC

71225

awsbkill
EHAHN MEE &S FASHL SEELICH

awsbkill [ - h J [ - ¢ CLUSTER J [ - r REASON ] job_ids [ job_ids ...

x| 2=

-c CLUSTER, --clustexr CLUSTER
AMNEE Z2HAELS| O|&2 LIEMLICE

-r REASON, --reason REASON

bl

Fdoll M HAIXRIE EAlStD F4 0|RE HYE

d

7|22k “Terminated by the user”

awsbqueues

Ze{AE{t HAztEl 2 o7 [d

awsbqueues [ - h ] [ - ¢ CLUSTER 1] [ - d ] [ job_queues [ job_queues ... 1]

9Ix| Q14

job_queues
EANE O7|Y o|&ol S5 Sz FE6tof X|EELICH B ti7|€o| 2 =M AHA[EH HH

o2 EA|IELCH
103
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olF XIHE ol
-c CLUSTER, --clustexr CLUSTER

AE8 2E{AEQ O|§E KIYELICH

oH

-d, --details
CH7|¥Eo| ME HE EA| {8 E LIEFHLICEH

7|8272t: False

awsbhosts

awsbhosts [ - h ] [ - ¢ CLUSTER J] [ - d ] [ instance_ids [ instance_ids ... ]]

o Z#ozm nEE SE2 XY LICHDs. Y QIAHAT} QHEIH XI M bixo=

-c CLUSTER, --cluster CLUSTER

AEE 2E{AEQ O|&§E RIYELICH

-d, --details

ok
|>

EQ| M8 ME EA| {8 E LtEIHLICEH

7|2%k: False

AWS ParallelCluster 2|AA 4l Ej1 X%

AWS ParallelCluster AF2 35t Ef1E M A15104 AWS ParallelCluster 2| AAS FAE D |

T

= A&Lich 224 74 Tl tags MMM ddstn ZE F2HAH ElaA00 Ho AWS

Mok
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CloudFormation %PE#E Ef2E Xo|gtL|Ct. 7} AWS ParallelCluster At S22 AMAst= EfIE AR5}

=2 O—
of 2L E FHstn #ElE = UA&ELICH

So{AEE MMSIH A Y 2|AA0] o MAdof ZO|El AWS ParallelCluster & AWS AlA
2 e a7t el 2 RI-EE LI

AWS ParallelCluster = 2E{AE QUAEHA EF U 2BAA0 E|2E MBELICH EB{AE AEE A
45tz S A E QUAE A AWS A|AE] Ef2ZE AWS CloudFormation M &&FL|CH S{AE EC2
AE EIZ 22 AlEd5E{0 O A A|AR] Ef IS QIARIAO| EC2 MELICH O|EE 2 E AF2510d
AWS ParallelCluster ZIAAE E1 #Elg £ l&Lch.

AWS A|AEIEf

E £Xst £ 9i&L|CH AWS ParallelCluster 7|0l O|x|l= QY& wX|st2{™ AWS
ParallelCluster Ef1&

o
Yot x| OtMl2

C}22 AWS ParallelCluster 2|4 A0] CHEH AWS A|AE] El70| of|QLICH T ElaE £ 4 ¢
Lct.

o>

"aws:cloudformation:stack-name"="parallelcluster-clustername-
MasterServerSubstack-ABCD1234EFGH"

CI=22 2lAA0 22 F AWS ParallelCluster E{12| of| ILICH X5t X| OIMI L.

"aws-parallelcluster-node-type"="Master"
"Name"="Master"

"Version"="2.11.9"

O| EC2 MMoiM olz43t EfOE = + U&LICH AWS Management Console.
Ef 27

1. OlM EC2 Z2&& B MELIChhttps://console.aws.amazon.com/ec2)/.
2E EHAHEIOE Ee{H B A oM Ef2E MEfEFLCE
o

IABIAHZ SRAH BT E EedH B FolM QIABHAE MEHSFLICH
E:
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https://console.aws.amazon.com/ec2/

AWS ParallelCluster

AWS ParallelCluster AHS AEA{(v2)

7

ClusterName

Name

Application
aws:ec2launchtemplate:id
aws:ec2launchtemplate:version
aws-parallelcluster-node-type

aws:cloudformation:stack-name

aws:cloudformation:logical-id

aws:cloudformation:stack-id

Version

EHL 2k

clustername

Master

parallelcluster- clustername

Lt-1234567890abcdef0

Master

parallelcluster- clustername -
MasterServerSubstack- ABCD1234E
FGH

MasterServer

arn:aws:cloudformation: region-
id :ACCOUNTID :stack/parallelclu
ster- clustername -MasterSe
rverSubstack- ABCD1234E

FGH /1234abcd-12ab-12ab-12ab-123
4567890abcdef0

2.11.9

Ef1 X[
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AWS ParallelCluster 3|=
Ei 7|
ClusterName
Application

aws-parallelcluster-node-type

AWS ParallelCluster AF & = E QIAEA Ef

7

ClusterName
aws-parallelcluster-node-type
aws:ec2launchtemplate:id
aws:ec2launchtemplate:version
QueueName

Version

EN2

T

AWS ParallelCluster AF & == RFE £
Ei2 7|
ClusterName
Application
aws-parallelcluster-node-type
QueueName

Version

EH1 gL
clustername
parallelcluster- clustername

Master

Ef2 gk
clustername

Compute

Lt-1234567890abcdef0

queue-name

2.11.9

Ef T 2k

clustername

parallelcluster- clustername
Compute

queue-name

2.11.9

El1 X|&
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Amazon CloudWatch CHA|EE

AWS ParallelCluster 7 2.10.02 E Z2AE 7t 42 [ Amazon CloudWatch CHA|2 =7} 4
HELICE o|ZAH stH E2HAES = EE ¢ A ZLIE|@5t1 Amazon CloudWatch Logs0i X4
FEIREOE & F UELICH CHA|[EEQ| O|§ 2 parallelcluster-ClusterName-Region¥
LICt.ClusterName = 8B{AE{Q| O|FO|H Region = SEHAE AWS 2| of &

LIt 2£0|M E= https://console.aws.amazon.com/cloudwatch/home?

region=Region#dashboards:name=parallelcluster-ClusterNameE Q0{A CHA|E =0
MM AE 5= U&LCH

Ct2 o|O|X|= E2{AE Q| oAl CloudWatch CHA|EEE E o4& L|Ct.

Amazon CloudWatch CHA|E E
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Autosave: Off

= CloudWatch Dashboards amzn2-c5xlarge-cluster-2-us-east-1

1h 3h 12h d 3d Iw Custom ‘ (&) | im w ‘@‘ Actions ¥

amzn2-c5xlarge-cluster-2-us-east-1 v 1y

Head Node EC2 Metrics

Head Node Instance Metrics

CPU Utilization H Network Packets In/Out i Network In and Out H Disk Read/Write Bytes H
Percent Count Bytes No unit
65 27685 7R8M . 00
/ Mo data ayailable.
Try adjusting the dashboard time range.
35 13832 sna3M | aso
\s /
as 180 3928 — L °
2030 2045 2190 2145 2030 2045 00 2115 030 20445 200 21115 2030 20045 2100 215
@ CPUUtilization ® NetworkPacketsin @ NetworkPacketsOut @ Networkin 8 NetwarkOut @ DiskReadBytes @ DiskWriteBytes
Disk Read /Write Ops ] Disk Used Percent ] Memory Used Percent [ ]
No unit Percent Percent
100 o5 —— aps
No data available. i
Try adjusting the dashboard time range. /
050 s | 465
/
/
o semr | aan
2030 2005 2190 25 2030 205 200 s 2030 2045 2100 s
@ DiskReadOps W DiskWriteOps W disk_used_percent @ mem_used_percent

Cluster Health Metrics

Instance Provisioning Errors H Unhealthy Instance Errors §  Custom Action Errors i Compute Fleet Idle Time H
No unit No unit No unit Seconds
oo o0 No data available. oo dats aysila e
No data available. Try adjusting the dashboard time range. Try adiusting s S nhad time rangs __Idle Time Scaledown (§00) / /
Try adjusting the dashboard time range. &6 7
av / /
050 o0 0so . / J..
330 i
] ; /
2030 2045 2100 2115 o / /
o - w0 s 200 215 / / /
010 s 100 218 InstanceBootstrapTimeoutErrars @ EC2HealthCheckErrors — s N
@ ScheduledEventHealthCheckErrars InNadestar 2050 2045 2100 215
@ lzmPolicyErrors @ VepuLimitErrors @ VolumeLimitErrors 8 NoCorrespondinginstancsErrors ® OnNodeConfiguredDownloadErmors *
@ InsufficientCapacityErors @ OtherinstancelaunchFailures @ SlurmNodeNotRespondingErrors @ OnNodeConfiguredRunErrors @ MaxDynamichlodeldleTime

General Troubleshooting Resources

Head Node Logs
ParallelCluster's logs

clustermgtd

# : Btimestamp Bmessage
terminate_orphaned_instances] - INFO - Checking for orphaned instance
aintain_nodes] - INFO - Following nodes are currently in replacement: (x8) []

»1  2023-04-06T21:23:26.1867  2023-04-06 21:23:26,186 - [slurn_plugin.clustermged:
»2  2023-04-06T21:23:26.1857  2023-84-86 21:23:26,185 - [slurm_plugin.clustermgtd:
»3  2023-04-067T21:23:26.1847  2023-84-86 21:23:26,184 - [slurm_plugin. clustermg
b4 2023-04-06T21:23:26.183Z  2023-04-06 21:23:26,183 - [slurm plugin.clustermgtd:
»5  2023-04-06T21:23:26.087Z  2023-4-86 21:23:26,087 - [slurm_plugin.clustermgt
»6  2023-04-06T21:23:20.998Z  2023-04-86 21:23:20,398 - [slurm_plugin.clustermgtd:manage_cluster] - INFO
»7  2023-04-06T21:23:20.9977  2023-04-06 21:23:20,997 - [slurn_plugin.clustermgtd:manage cluster] = INFO - Current compute fleet status:
»8  2023-04-06T21:23:20.709Z  2023-84-86 21:23:20,709 - [slurm_plugin.clustermged:manage_cluster] - INFO - Managing cluster.

»9  2023-04-06T21:23:20.707Z  2023-04-86 21:23:20, [slurm_plugin.clustermgtd: _get_config] - INFO - Reading /etc/parallelcluster/slurm_plugin/parallelcluster_clustermgtd. conf

aintain_nodes] - INFO - Performing node maintenance actions
erform_health_check actions] - INFO - Performing instance health check octions
et_ec2_instances] - INFO - Retrieving list of ECZ instances ossocicted with the cluster

Retrieving nodes info from the scheduler
RUNNING

© 2023, Amazon Web Services, Inc. or its affiliates Privacy ~ Terms  Cookie preferences

[BJ CloudShell  Feedback  Language

CHAIEE Q| & gHml MMojlE §IlE = E EC2 X|E Q| = 7 EAIEILICH E8{AEM 28 AEZ|X|
7 = AR 2 MMo|le 28 AEZ|X| X|E7F EAIEL|C o x|2t MMol&= ParallelClusterl| 2

O, AFECC| 2O, NICEDCY E8 21 U ANARH 2OHEZ JE3IE §|lE = 271 LIEE L
Ct

Amazon CloudWatch CHA|2 =0i| CHEF XFAM|EH LH& 2 Amazon CloudWatch AFHR A A 2| Amazon
CloudWatch CHA|EE AIE 2 & X SIMI2

Amazon CloudWatch CHA|ZEE M35 x| pfoB{md HX| 7+ Efo | [dashboard] MME F7I&
CIS sHE MMo| 0|2 MMO| dashboard_settings M 2t 2 FII6HoF &LICH cluster].
[dashboard] AA40{ A enable = false2 M ELIC}.

Amazon CloudWatch CHA|2 E 109
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042 £01 [dashboard] XA 0|& 0| myDashboardO|x [cluster] Al O|&0| myClusterO|H

=
=
HE LE2 oS &L

[cluster MyCluster]
dashboard_settings = MyDashboard

[dashboard MyDashboard]
enable = false

Amazon CloudWatch Logs2te| & &

AWS ParallelCluster H™ 2. 6.08E{E 2 217} 7|EX 9 2 CloudWatch 210 X{&HE L|C}.
CloudWatch 2201 CH8t AFAM|BH LI& 2 Amazon CloudWatch Logs AFE A4 A A4
CloudWatch 21 &2 #/d5t24™ [cw_log] MM 2 cw_log_settings MHES

(: /aws/parallelcluster/testCluster). 2 LEQ| Zt 2EO(E = BR0| *7t & E B

3 Zgholle {hostname}.{instance_id}.{logldentifier}ete 21 AERIO| YU&LICH (of:
ip-172-31-10-46.i-02587cf29cc3048f3.nodewatcher.) 21 HIO|E{E 2E S{AE QA
E1A CloudWatch M| A CloudWatch 2 A= M O0[ME root 0 2 MESELICEH

AWS ParallelCluster HH% 2.10.08 E{ 22{AE{7} 4dE ] Amazon CloudWatch CHA|E =7} 4 A F
LICt. O] CHA|EEE A2 36l™ CloudWatch 210 MEE 202 &H HAEE £ A&L|CH REAISH LY
2 Amazon CloudWatch CHA|EE EHlE & ESHAAIL.

O| S=0l& logIdentifier U E2E, AFEH L L E MBS = U= 2O AEZS ZE2 L

EH 27 & ERaLEH
= £

amazon awsbatc HeadNc dcv-authenticator: /var/log/parallelcluster/pc

luster_dcv_authenticator.log
centos slurm

dcv-ext-authenticator: /var/log/parallelcluster/pc

ubuntu luster_dcv_connect.log
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ZH
A~

O Mk

amazon

centos

ubuntu

amazon

centos

ubuntu

amazon

centos

ubuntu

A7
=

awsbatc Comput

slurm

slurm

slurm

Lol=

eet

HeadNc

Comput

eet

HeadNc

23 AEE

dcv-agent: /var/log/dcv/agent.*.log

dcv-xsession: /var/log/dcv/dcv-xsession.*.log
dcv-server: /var/log/dcv/server.log

dcv-session-launcher: /var/log/dcv/sessionlauncher.log
Xdcev: /var/log/dcv/Xdcv. *.1log

cfn-init: /var/log/cfn-init.log

chef-client: /var/log/chef-client.log

cloud-init: /var/log/cloud-init.log

supervisord: /var/log/supervisord.log

cloud-init-output: /var/log/cloud-init-output.log
computemgtd: /var/log/parallelcluster/computemgtd
slurmd: /var/log/slurmd.log

clustermgtd: /var/log/parallelcluster/clustermgtd

slurm_resume: /var/log/parallelcluster/slurm_resum
e.log

slurm_suspend: /var/log/parallelcluster/slurm_suspe
nd.log

slurmctld: /var/log/slurmctld.log

Amazon CloudWatch Logs2+2

E35t
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=1 A A o= 21
=

>
Im
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O Mk

amazon awsbatc Comput system-messages: /var/log/messages

eet
centos slurm

HeadNc

ubuntu awsbatc Comput syslog: /var/log/syslog

eet
slurm

HeadNc

E Ar85ts 22{AF{ 2| 2242 RUNNING, SUCCEEDEDE = FAILED & EHO| = 8F &d0| £3g
CloudWatch 210 AWS Batch M&&LICt, 23 &2 /aws/batch/jobO|H 21 AE
A2 jobDefinitionName/default/ecs_task_idRILICI 7|2™MOZ Ol2{E&t 2O &
T E MAEEK| K| K| 7|7tE £HE £ U&LICH KEMIE LI 2 Amazon Logs AHS
CloudWatch 210X 21 C|0|E{ EZ& HZA S H XML, CloudWatch

(® Note

chef-clienttH% 2.9.001 cloud-init-output clustermgtd, , AWS ParallelCluster,
slurm_resume, computemgtdZ} slurm_suspend F7}E|{&LICEH AWS ParallelCluster
™ 2.6.02] A< /var/log/cfn-init-cmd.log (cfn-init-cmd) & /var/log/cfn-
wire.log (cfn-wire)x= CloudWatch 210 A& E[A&LICE.

Elastic Fabric Adapter

Elastic Fabric Adapter(EFA)= & & &l B
2|8t OS HIO|IHA 7|50| = HIE Q3 CIHFO|AQLIC}H EFA = Libfabric2 AF2510] = &|0H M| A
& ME CIEH0|A()E Ar8 5t OHEZIAHIO|MHAIM AFSE 5= U &LICIMPI.

S Bt AE0| CHE QIAEIASS] X Alzto] BE LESD SAIg
L5

o EFA &7H AF83t24™ [queue] AIM0f enable_efa = true 442 AWS ParalleIClusterF 7t & L|

n

FQ

EC2
FAZf

> i

q X
0% o

njo ob
m Ir

ARA %%% HE{H Linux /AR AE Amazon A& HHMO| X|§HE|= QIAH
stMle. EC

P
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AWS ParallelCluster At
AR SHM 2.

[queue] AMO| enable_efaE HZ
sHoF BfLICt. RtAIE LHE2

flsl AHE

Z|A3tst 7|
AL S8t

AWS ParallelCluster
enable_efa Ao CHEt RFAIEH LK
SHAE HIX| &2 QIAHA ZHo| CH7| AlZtE
placement % placement_group EHH2 & XM 2.
KEMIBH LI 2 Amazon EC2 AHE MM Q| Elastic Fabric Adapter & EF243 i H 2] o{THE{E
HPC I3 2E 72 =™ 2 QE AA EZ 19| Elastic Fabric Adapter AWS ParallelClusterg® & &5t
M. AWS
® Note
7|2XM2S 2 Ubuntu Hi X &3} ptrace (Z2AM|A =) H S AWS ParallelCluster 2,6.05 E
St E 257t U HetEuCt XhME LHE =2 Amazon EC2 At
25 E T

ptrace LibfabricO| ACHZ
2 Mol =& ghx| H|

Arm 7|8t Graviton2 1A FAO| CH8t x| 0| AWS ParallelCluster HH& 2.10.101| 7} &

(@ Note
&Lct.
A=
HE &8 M
= 28t Intel Select £F MO 2 A 8E = UE
T2 550, EMY Intel QAEHA REE ALEF
St & FHELICH = Intel Se
%%A_% LIk X|HE=
HE &

I 2HEE
= A3
Elastic Fabric Adapter (EFA) U E2/Z QIE{H|O|AE AL
AWS ParallelCluster % #im| 22t E=
ILICE. Intel A

Intel &

AWS ParallelCluster = A|EEi0|M X ZRHZ S
T2 Intel HPC A oM dEE E
g2 5otc

= c5n.18xlarge, m5n.24xlarge, r5n.24xlarge

z2a@ol 27 A
FHe oHe L 2t

[global]
update_check = true
= true

sanity_check

cluster_template intel-select-solutions

<Your AWS ##>

[aws]
aws_region_name =



https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa.html
https://aws.amazon.com/blogs/opensource/scale-hpc-workloads-elastic-fabric-adapter-and-aws-parallelcluster/
https://aws.amazon.com/blogs/opensource/scale-hpc-workloads-elastic-fabric-adapter-and-aws-parallelcluster/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-ptrace
https://www.intel.com/content/www/us/en/high-performance-computing/hpc-platform-specification.html
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[scaling demo]
scaledown_idletime = 5

[cluster intel-select-solutions]
key_name = <Your SSH key name>
base_os = centos?

scheduler = slurm
enable_intel_hpc_platform = true
master_instance_type = c5.xlarge
vpc_settings = <Your VPC section>
scaling_settings = demo
queue_settings = c5n,m5n,r5n
master_root_volume_size = 200
compute_root_volume_size = 80

[queue c5n]
compute_resource_settings = c5n_il
enable_efa = true

placement_group = DYNAMIC

[compute_resource c5n_il]
instance_type = c5n.18xlarge
max_count = 5

[queue m5n]
compute_resource_settings = m5n_il
enable_efa = true

placement_group = DYNAMIC

[compute_resource m5n_il]
instance_type = m5n.24xlarge
max_count = 5

[queue r5n]
compute_resource_settings = r5n_il
enable_efa = true

placement_group = DYNAMIC

[compute_resource r5n_il]
instance_type = r5n.24xlarge
max_count = 5

Intel ABE £FM 14
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Mkl

AWS ParallelCluster 2! Intel HPC Z2HE ALQFo| CHEE REAIEE LIE 2 MM E & X SHMIRIntel HPC

HE M.

Intel &8st MP

IntelMPI2 ol A At & 4= Q& L|CH AWS ParallelCluster AMIs. QIE! £ Al25te{H QIEl ZHA S A
zEQo{ Zlo|MA o R4S QIS £=2fMPISHoF EfLIC}H 7|2X2 2 OpenMPI2 ZAZ0] HiX|
EILICt. Open MPI CHA! Intel2 & A43l5t24H X Intel MPI 2E € ZEMPISHOF & LICH O CHS

module load intelmpiZ& Al

)
1 =& ™S DRISHoF FLICH 2= 2| Y& Er 0|§2 UOIo|E
=

sto
e miotct HBELUCH AHE 7hset ZES & Qlstt{H module availg AAEfLICH EZL2S CHS

- Zr&Lct

$ module avail

dot libfabric-aws/1.8.1amznl.3 module-info null
use.own

module-git modules openmpi/4.0.2

------------------------------------------------ /etc/modulefiles

intelmpi

$ module load intelmpi
ECE DES &0l5t24M module listE AI™MELICEH

$ module list
Currently Loaded Modulefiles:
1) intelmpi

IntelMPI0| &3t &[0 A=K & Qlste{ & A ELICimpirun --version.

$ mpirun --version
Intel(R) MPI Library for Linux* 0S, Version 2019 Update 7 Build 20200312 (id:

5dc2dd3e9)

Intel & A3 MPI
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Copyright 2003-2020, Intel Corporation.

CIEH MPI 2E0| ZEE|H QEl MPI TTE AI25EE o] A2 7} BH4ZEE/LICE. Intel MPI = F04| M
Zotelst I =2 A MK Intel MPI 2EE 2= 38HLC}
® Note

IntelMPI2 AWS Graviton 7|8t QIAEIA QL S B E|X| of&LICt.

(® Note
AWS ParallelCluster H7 2.5.0 O|M0MPIE S=(HIO|E) & S3('EAF) 212 ol A AWS
ParallelCluster AMIs Intel2 AF2& £ Q14 LICH.

AWS ParallelCluster = Intel HPC ZEHE ALY Z2 ZL8HLCH Intel HPC ESHE AlY 2 HPC A 2E
FE mEz2 HEZg, AEZR| L AZE
ZEHE ALY A Intel HPC ZEHE AL T}

B
Q'I_l
=
FO

SEEE o2 SHoIE iE oIS B

- 2 #|A= CentOS 7(base_os = centos?).

AFE L EO| PIAEA RYO|= IntelCPUL Z|A 64GB2| HIZ 2|7t QI0{0F B LICH 5 TR

O OIAEHA ROl AR CIAHA R8O0| M0{E ¢5.9xlarge(compute_instance_type =
c5.9xlarge)0qof & L|C}.

+ 5lE =0 = 200GB 0O|& 2ol AEE|X|7} {lo{ofF & L|Ct.

* Intel Parallel Studio0ll CH&F %|& AL X} 20| A 7Aool S 2fsH ok &f LICH
(enable_intel_hpc_platform = true).

- 2t AFE 0= 80GB O|& o] AER[X|7t U040k & L|CH compute_root_volume_size =

80).

\u

|

B4 £ = UESI(NFSSIE =, Amazon EBS &= FSx for Lustre0l M & R)ofl g =
ol
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Arm IHEZMA 2lo|E 2|

AWS ParallelCluster HZ 2.10.1 5 E{ Arm Performance Libraries&= , AWS ParallelCluster AMIs
alinux2, & base_os A& centos8 ubuntul804 ubuntu2004 ZtIA AFEE £ Q&LICH Arm
HEMHA ZIO|EEHEl= Arm Z2AMMe|l Tds HAFE oHEE[A0|ME f|s 2[xMstEl & F0{ =8
2tO|ER{2|E M ELICH Arm HEHA 2HO|EHEZ|E A83E{H Arm HETHA BIO|[EE|(FE H
M- %E AR AFEH Aol kgt EHolst 1 Solafjok FLICH Arm HEMHA Zlo|£ B 2lof CiEt

AME LIEEe £ 2 Arm H{EZMHA 2O|EEE|IE #ZE5HM L.

Arm Performance LibrariesZ & 43+5t2{2 X Arm Performance Libraries 2 &2 EE=35H0F &L
Ct. = GCC-9.32 27 ME2Z Armpl-21.0.0 22 #LICH armpl/21.0.0 2ES 2Z=5+H
gcc/9.3 ZEL EEELICH EEO| HEF 0|F2 ‘.°=".|Z'||0|EéF Hotct HAEELICH M8 7tSE 2
2 20lsttd™ module avail2 A™ELICH O3 O module load armplE AFE3SH04 =& H
M2 MdxIstof gLICH £33gf2 S0 2 &Lt

armpl/21.0.0 dot libfabric-aws/1.11.1amznl.0
module-git
module-info modules null openmpi/4.1.0
use.own
ZES2 EE%t2{M™ module load modulenames MELICE mpiruns A™st= Ol AL E A3
ZEo O|& F7IE = U&LICH

$ module load armpl

Use of the free of charge version of Arm Performance Libraries is subject to the terms
and

conditions of the Arm Performance Libraries (free version) - End User License
Agreement

(EULA). A copy of the EULA can be found in the
'/opt/arm/armpl/21.0.0/arm-performance-libraries_21.0_gcc-9.3/license_terms' folder

ECE DES ##01524H module listE A&stL|CE

$ module list
Currently Loaded Modulefiles:
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1) /opt/arm/armpl/21.0.0/modulefiles/armpl/gcc-9.3
2) /opt/arm/armpl/21.0.0/modulefiles/armpl/21.0.0_gcc-9.3
3) armpl/21.0.0

Arm HEMHA BO[EE2|7t EHE R =X] 20l5tE{™ oK E|IAEE A™SHA L.
$ sudo chmod 777 /opt/arm/armpl/21.0.0/armpl_21.0_gcc-9.3/examples
$ cd /opt/axm/armpl/21.0.0/axrmpl_21.0_gcc-9.3/examples

$ make

Testing: no example difference files were generated.
Test passed OK

Arm I{EZHA BIO|EBE| ZEO| EEL|HAm HEHA BIO|HEE| =T E AIESIEE o] B2V}
HZEELICH Arm HEHA 2lo|EE 2| E+ 2 HAutdE I EE A e{H HA Arm HEHA glolE
HE| EES 2EESHA L.

(@ Note
AWS ParallelCluster 2.10.12} 2.10.4 AtO|2] HH2 & AL & LICtarmpl/20.2.1.

Amazon2 S35 5|lE = =0i ¢1Z DCV

AmazonDCV2 ALEXI7F #1174 15 MHollM ZARIEE T2 ZIoFx 3D O Z 2|7 0| Mol x5}
HALGE = JUESF st B4 A3 7|2 LCh REMIEE LI 2 Amazon DCVE E Z5HAMIR.

Amazon DCV A ZEQ0{= base_os = alinux2, base_os = centos7 base_os =
ubuntul804 E= E AMEE M FE EH AtS2 2 MX[EL|Ctbase_os = ubuntu2004.

ek

iy

SlE =7} ARM QAEIAQI AR  base_os = alinux2 base_os = centos7EE E AIE
Amazon DCV A Z EQ0{7} RS2 2 MxX|E|LICtbase_os = ubuntul804.

3E =EDCVO|AM Amazong &443}5t2{™ of enable = master % 0| /&= [dev] AMol o
&0l dcv_settings alinux2, centos?, ubuntul804E= 2 HHE|0 {040k base_os &
L|Ctubuntu2004. 3= = =7} ARM QIAEAQI AL E alinux2, centos7E = 2 M5 of
base_os & LICtubuntul804. O|F | shared_dirst™ FE{AH T4 mtet0[E{E DCV A A E
2|X| Z2H 2 AWS ParallelCluster A& gFL|C}.

[cluster custom-cluster]

Amazong &3l 5= ==0 2Z DCcV 118


https://docs.aws.amazon.com/dcv/
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dcv_settings = custom-dcv

[dcv custom-dcv]
enable = master

Amazon DCV +4 mt2t0|E{od| CHEE REM|EH LEE 2 MME EXR5HMR2dcv_settings. Amazon DCV
MM @d25t24H pcluster dcv BHEE AFEELICEH

(® Note

AWS ParallelCluster H{% 2.10.40{ A1 Amazon DCV on X[ 0| M|7{centos8 =& LILC}.
AWS ParallelCluster % 2.10.00{ Amazon DCV on X|0| centos8 F7HZIU&LICH
Amazon DCV on AWS Graviton 7|gF QIAE A0 CHEF X| 20| AWS ParallelCluster HH7 2.9.0
ofl F7HEIA&LICE AWS ParallelCluster H{%1 2.6.0DCVHIM alinux2 & O] Amazon X|#

Ol ubuntul804 F7LE|R&LICH AWS ParallelCluster EH& 2.5.00 Amazon DCV on X|&40]
centos7 F7HEIRA&LICE

(® Note

AmazonDCV2 AWS ParallelCluster HHX 2.8.0 2! 2.8.12] AWS Graviton 7|8 QIAEIA 0| A
= K|E|X| et&LICH

Amazon DCV HTTPS 213 A

Amazon2 A& MBEE QISMHE DCV AHs2E M445104 Amazon DCV Z2}0|21E 2F Amazon DCV
MH Zto| EfElg E S 8L Ct.

A& MEE 7|2 Amazon DCV RQIEME CHE QIS ME HiH 2™ MK 5= c=of dZdg Lot O3
CE pcluster dcv BHEE A™Ast7| o IS M 7|E 25 /etc/dcv EEC0| SAHELICH

KtMIEF LIE 2 Amazon DCV #E|X} SHLHA S| TLS RQIEAM HEES HZ

[e][]

Al 2.

Amazon 2F0|A1Al DCV

Amazon DCV QIAEIAO|M E Aldst [ Amazon ME{0|= 2Ho|MA MEH7F 2R 5HK| et & LICHEC2.
5t X|BF Amazon DCV AMB{E Amazon S3 HHZ!0ol| F7|x o2 91735l04 K58 BIO|MAE AIE £
UA=X| ElstoF ghL|Ct,

Amazon DCV HTTPS Q&AM 119


https://docs.aws.amazon.com/dcv/latest/adminguide/manage-cert.html
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AWS ParallelCluster = 0| 28t HEH2 XIS 2 FIHEL
CtParallelClusterInstancePolicy. AFEXl X[ IAM QUAEA HHMZ MEFt= B Amazon
Z2|XF OFLHA 2] Amazon DCV on AmazonEC20{| MHE HEtE AFEELICH. DCV

Ho
Pl
ol

N

74 E|l2 Amazonl| 2| 512 DV MME B XML,

pcluster update AHE35l7|

AWS ParallelCluster HH 2.8.082E = %X EHE Mdste ol Ar8Ele d-80 74 ool M
ME pcluster update 244501 ZXIE &QlgLct EX7F HAEH Y X7 EDED 2R
|§ £0q compute_instance_type AHO| C}E 2IAH

My
Al
- |>

31242 2IH FIsHok & BT EAIEILICH 0
A EoZ HWHEH UHl0|= 8 THsHy| Mol BHE ES SKISH0F FLICH Ol 2R WA
SRELCH A SH7t 2DEX o2 B WA AEE H8EX| iR E 2= HAIXIZF EAIELIC

Zt Mo dBAMol= aie ™ol CiEh U0l E E2o] Helx|of &L

: YO|O|E Bof o]l MHEE HEE + U&LICH, HH0|E HA: Uo|o|E Sof o] ¥

Ol MHER HAY £ Q2 pcluster updateE AFE350{ 22{AEE UO(0|E

g
>

L

A

2IEl0|= BA: o] WS HHstH YEl0=T} HBEIX| keIt

7|1& EHAEE MK 22 42 o| MHES HAE + igUD HE L8 2 lEalHU
ZAEE MAEH(pcluster delete AFE) CFE O™ EHAEH CHAl M E22HAEHE A/ gatof

(pcluster create AMS) gLt

HH|0|E HA: o] 42 YIo|E S0l EME|X| ef&LICt

Ol MHES HAE &+ U2 pcluster update

=
=
Ho[O|E HA: UH|0|EE ?lsll o] HHE HBstcdH A

A-&3tod Ee4AE{7F Ho|o|EE LI
E K=}

S KlslioF & Lict.

3H

o

U

Z2/0| Existe SQol= Ol MHES HAE = gLt HE LIS ElEelHL A
2l 238 BX|(pcluster stop AH8), YOIO|E(pcluster update AFE)EHCHE M HAFE
22 MM(pcluster start AF&)sHok grLiCt.

Aoo|E HA: UH|0|E Sol= ol dEE £Y + ai&Lich

Ol MBS S HBY 4 XIZ Y 2= &L 03 XS Fodof st B2 B2
A 2 L

)t M 2AEE MM(pcluster create AFE)3HofF &

pcluster update At&3}7] 120
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UCIO|E HAM: Ch7|Y¥ 27|18 $4A £ &= 0|t 2 £0[2{™H MX HAFLE E32 S| ok gLict.

r

O| HHE2 HEY = UXIB HF 22 Qlsf CH7 (¥ 27|17t A 27|20t Zotx|H HFE &R
£ &Xl(pcluster stop At8)3tT UHO|E(pcluster update AF8)EHCIS M ZHFE EXE
MM (pcluster start AF&)sHOF ELICH

UCIo|E EA: Ci7 el Y = £& E0[t{H HYM HFE &S Sx|aHof gLCh.
O| HHE2 HEY = UXIB HFB 2= Qlal CH7 [0 U= ™ =& w7+ 2K 27| of22 &0
Ee 42 d#E £ E BXl(pcluster stop MA&)st1 & -IIOIE(pcluster update AbE)Et
CS M AFE Z3/2 MM(pcluster start AF&)3HOF gHL|CH

AUCI0|E EAY: o] d¥E HEstH YOl0o|EV} 518 EIX| ef&LICH O] 4E2 XM= UEo|IEE =+

&Lt

7|1& 2HAEE AXGHK| &2 42 o| MYES HEE = iaLIch HE 82 ElE2|Hu
SHAEE MKt (pcluster delete AFE) CHS O™ EC{AE CHA M E'*E-I/\E-IE A dsl ok
(pcluster create AM®) ErL|Ct.
Q40| 0| E X =H: 22| AWS ParallelCluster & Amazon FSx for Lustre I A|AEIO| LA 0] X|H K]
of2 A2 YOlo|E Joi ol MYE HEE = U&LICH

O| XIME|X| [cluster] fsx_settings SEQUA7HLE Lustre T Al
£ fsx_settings & fsx-fs-idQ| [fsx fs]7l 2% X|HE
L|CF.

O| oilMl= YCIo|EE RtEFet

rr
°

QI B3 AL 0| M&8E pcluster updateE Eo{ELICH

$ pcluster update

Validating configuration file /home/username/.parallelcluster/config...
Retrieving configuration from CloudFormation for cluster test-1...
Found Changes:

# section/parameter old value new value

[cluster default]
@1* compute_instance_type t2.micro c4.xlarge
02* ebs_settings ebs?2 -

[vpc default]
03 additional_sg sg-0cd61884c4adlbe34l sg-0cd61884c4adll234

pcluster update AFE3}7] 121
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[ebs ebs2]
Q4* shared_dir shared my/very/very/long/sha...

Validating configuration update...
The requested update cannot be performed. Line numbers with an asterisk indicate
updates requiring additional actions. Please look at the details below:

#01

Compute fleet must be empty to update "compute_instance_type"

How to fix:

Make sure that there are no jobs running, then run the following command:
pcluster stop -c $CONFIG_FILE $CLUSTER_NAME

#02

Cannot add/remove EBS Sections

How to fix:

Revert "ebs_settings" value to "ebs2"

#04

Cannot change the mount dir of an existing EBS volume
How to fix:

Revert "my/very/very/long/shared/dir" to "shared"

In case you want to override these checks and proceed with the update please
use the --force flag. Note that the cluster could end up in an unrecoverable

state.

Update aborted.

MI THX| & EC2 QIAEA WA
SXoZ ARE DE SAH AFRE Loy dE Aoz S EE 57| fa = 2e{AH ¢
AEA XS 0OS YO|0O|EE AWS ParallelCluster H| g 443t &FL|C}. EE8F 2 AWS ParallelCluster 224
O| AWS ParallelCluster AMIs Zf HHTHo]| CHal X ME7F +FEILICICLL. 0| EH M E = AMIs HZ4

Z|X| oto i YEFEl AWS ParallelCluster -HO| AHBH X[ ELICH. AWS ParallelCluster AMIs & E2|AE
HZEO| B2 UOIO|EZIX| & LCt.

Ot ZIZst 2o BXZ2 Qlal| 122 mik|E FIIAMIsE CHS T x| El 2 E{AEE Yd|o|E&Hof
gt £~ QI&LICIAMI. Ol= AWS ParallelCluster 25 #¢Q] 2 & 0p 2l x|8hL|C}.

3Rl AF2 S Q1 T 0l A AWS ParallelCluster CLI X| ¥ E|E EX MEE AWS ParallelCluster AMIs £
o ChS S A#ELIc

AMI I x| & EC2 RQIAEIA WA

122



AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

$ pcluster version

3 CF=2 AWS ParallelCluster2| 2| Z X| GitHub E 2|0l A amis.txtE &L|C}.

AWS ParallelCluster S1E = E£ XX QIAEAO|H 522 UHIO|EE 4 Q&LICH QAEA
&of| QIAEIA AEO0{7} Q1= 742 AWS ParallelCluster HE 2. 1152 E{ &= == 0| R{A|Z L REE
O| &t™5| X|=EL|C REAMIEH LI Linux QIAEHAE Amazon AFR MEAQ| QIAEIA AE 0]
0| = QIAEA REE XML, EC2 7|E EXAEN AMI CHE = YO|I0|EE & Qi&LCt

AN — —

AWS ParallelCluster HHT 3.0.08 E & A EH AFE CAEHA AMI HOIO|EL &7 3|E == R{
AlZF S RHEEIo| 2t 5| K| HELICH olg{8F EMEE AF25HE{H 2[4 HEH2 2 Yad|o|=35t= 20|
E4&LICH

§E E QIAEA 2

ini

|0|E EE= WA

g0l el sl ==& MAIFstAHL RFEsliof & + AU&LICH &
EStAL GIE LE °|* AE CHA| AlZtatiofF 8t AWS Of 2 El QIAE
Mao| = Qo

QUABEAN 2|Ld =Et0|ET7 e B HMEX| 0] LAEAE SXIMCIIE CHA| AIFE £ Q)
Ch ALE X171 ol HEl 32 EX|E QUAHAE AlEfotH M st=901E& AHE st % OFo|1ei 0| El

L|C.
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= ZM5HK| sI'E QelE e AEZ|X|0| CHEt HE T} fstaboll 7|& |1 OS7F EXY6HK| et
AEZIX|IE EAsiedn 57| T H—E—=I—|EF.

- Al EEI0|ET}Q M(encrypted_ephemeral IEtO|E{7I 2 A& Etrue) SX| F AWS
ParallelCluster QIAEIAE A|ZHE = QUX|PH M FA| ECIO|IEE ME, B = AFSE = &L
Ct.

e

m fok
l?ﬂ
ﬂ
g

0II

- YAl E2tO|ET} & 58 E[H AWS ParallelCluster QIARAE RHEEE = UX|CH RHEE A &4 E
HZElo &E3F 7|7 dEE22 0T YAl ':EPOI (QAEA THRE o|F 0T RX|E)o HMA

g & elgLch

XHElE fUst Z2E e =2lo|E27F 4531 E|X| ot E QIARA RHEEIQILICH ol EBto|E
7t EE 2O fXIED fstabol &=0| 7|FE|04 CHA| BFRHE|Z| 2 I LICEH

QIAEAA AE 0] X8t 32 &

HA] CIOIE{E MEELICH E&5HoF & HIo|E{7} QEX| & QI6tEd™ ephemeral _dir E2H9| E2EHE
2OIStM (7|24 /scratch). IO|E{E FE & L= Amazon , Amazon &= Amazon 2t Z 0|
ZHAE HEE SR AEZX| A|IAEISE TMEE = FSx EFSU&LICIEBS. H, ¥4 AEZ|X|2
CIOIE{E M&E e F£7} HIE0| ehMg £ QlaLct

i rD

o>
nd

Meto| 22 §Hel2 71 QIAEHA AEO0| E8S X WSt EXISH= Ol AWS ParallelCluster AFH& 5=
Z22of U&LICH 222 Jetc/fstab @Alo| &5 F7H&L|CH

$ /dev/vg.01/1v_ephemeral ${ephemeral_dir} ext4 noatime,nodiratime 0 0

${ephemeral_dir}2 pcluster 74 It U9| ephemeral _dir Tt2|0|E ZtLICH/scratcheZ C|
E),

ol #o| Z7tElo] =7t P EES A9 FE s oIt HPSE M QAHA AE0| 28B0| AHE02
CHAl EHRHEILICE Ol MR olE $1%4 =atol= o Clo|E{7t R XI/7| W2l B EgtLic o
xlBk $lwr A =2to|= 0| ClolES AlR E£& FX| 7| S0t R XIEIX| &LICH F, |1 o|ofE
210] EHRIELICH
RIHEIE SUS ZE 3Ua Solo|E7l 25 5HEIR| S QIARA AHRERLIC o= =atole
7t HEE 2O RX|E|D fstabd 7[F &[0 EMI EFRHE| 7| HE U LICEH

CtE Z& 420l HIoIHE EE-%PE# ._=| RQAMAE X[t T =2|x 28 &5 A7sHoF &L
ol /etc/fstabOlM /dev/vg.01/1v_ephemeralE |75t
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M. o|ZHA &
£ A& 2olle

g AEfgfuct. shx|gk QAR

ro -|0||

01IE AUAl EES HRi5HK| £ QA
AEA A

E:
EO{ EIXHE CHAl AL E & &1
CIOIEE XZE e ChS fstab &5 MHE & Ohs MEo 2 THM 2.

Sp{AEQ FlE & SX| 2l AlE

® Note

AWS ParallelCluster H™ 2. 112 E{= QIAEHA
L= K| LY AIEO| X[ HELICE.

0%

ofl QAEA AEO0{7} QIE 8

1. ZeiaHoo| d 2l 5ol =X elstAMle

jn

A&t

o
rir

22 Slurm AFHE:

A BX|E

* sbatch --no-requeue SM0| X|HE|0{ QX[ pfo™H M Sl 20| CHA| CHZ[E LI

* --no-requeue SMO0| X|HElo{ Qo™ A Sl xfdo| MmigrL|ct

2. SEIAE WHEY B EX L%,

$ pcluster stop cluster-name
Compute fleet status is: RUNNING. Submitting status change request.

Request submitted successfully. It might take a while for the transition to
complete.

Please run 'pcluster status' if you need to check compute fleet status

3. A& Z2! MEf7} STOPPEDY 77t X| Z|CtEIMIL.

$ pcluster status cluster-name

ComputeFleetStatus: STOP_REQUESTED
$ pcluster status cluster-name

ComputeFleetStatus: STOPPED

E= 2l 2]
=B Af%g 4 QIELICE AWS CLI CHE 2 AWS CLIB A8 2 ol2lLIcH

$ aws ec2 stop-instances --instance-ids 1234567890abcdef0

E 9| A2 AWS Management Console &£

C

<ofgt sl=

E8{AES FE E K| & AIF

)
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{

"StoppingInstances": [

{
"CurrentState": {

"Name": "stopping"

iy
"InstanceId": "i-1234567890abcdef0",
"PreviousState": {

"Name": "running"

}
$ aws ec2 start-instances --instance-ids 1234567890abcdef0
{

"StartingInstances": [

{
"CurrentState": {

"Name": "pending"

I
"InstanceId": "i-1234567890abcdefQ",
"PreviousState": {

"Name": "stopped"

[a

}

E|
(=)

5. EAESH 212 A|Z

M
1o
!
C
il

3H

$ pcluster start cluster-name

Compute fleet status is: STOPPED. Submitting status change request.

Request submitted successfully. It might take a while for the transition to
complete.

Please run 'pcluster status' if you need to check compute fleet status
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AWS ParallelCluster CLI 23&4

pcluster & pcluster-confige BELICH AWS ParallelCluster CLI. pcluster & &tod of

AH8
MHPC 2HAHE AlZStDI &2l AWS 2EHRE 5tH pcluster-configE AL&3sto{ 4 AL

O|EE = U&LICH

2 A2 52T Aol TR FEH0| s IAM 280l pclusterI0{oF BHLICH

pcluster [ -h ] ( create | update | delete | start | stop | status | list |
instances | ssh | dcv | createami | configure | version ) ...
pcluster-config [-h] (convert) ...

=S|
* pcluster

* pcluster-config

pcluster

pcluster = 7|& AWS ParallelCluster CLI B ILIC}t pcluster & AL& 304 0Ol A HPC EB2{AH
E AlZstD #elg = U&LICHAWS EetRE

pcluster [ -h ] ( create | update | delete | start | stop | status | list |
instances | ssh | dcv | createami | configure | version ) ...

A
ol
pcluster command

7ts 8 M8 confiqure, create, createami, dcv, delete, instances, list, ssh, start,
status, stop, update, version

o2 HE:
S|
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* pcluster configure

* pcluster create

* pcluster createami

* pcluster dcv

* pcluster delete

* pcluster instances

* pcluster list

* pcluster ssh

* pcluster start

* pcluster status

* pcluster stop

* pcluster update

* pcluster version

pcluster configure

AWS ParallelCluster +3& A|IZFEILICH REM[EE L2 4 AWS ParallelCluster EHHE &R 5HAA|
(@]

—r .

pcluster configure [ -h ] [ -c CONFIG_FILE ] [ -t REGION ]

pcluster configureOf CHet =S BIAEE EA[ELICEH

-c CONFIG_FILE, --config CONFIG_FILE
ABE ChA T4 Trlol MA B2 E x|,
7|22t ~/.parallelcluster/config®IL|Ct.

A2,

OII

KtMIE L2 T4 AWS ParallelCluster BHg & X
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-xr REGION, --region REGION

AHBE AWS EIF B XIEEILICH O] 2448 XIH5H 740IM AWS 2IT ZHXI8 AL

=

oM HESRIZ BlAAE AMA|SHE{™ CloudFormation HIE {2 ABES AMK|VPCEHH ELICH AR O
E2 “2 AZELICh parallelclusternetworking-' & o= 448 A|ZFO|'YYYYMMDDHHMMSS' &4Al2 2
EZ & E|o] UAELICE list-stacks BHE ALE 50 AB4E LIGE & U&LICH

$ aws --region us-east-1 cloudformation list-stacks \
--stack-status-filter "CREATE_COMPLETE" \
--query "StackSummaries[].StackName" | \
grep -e "parallelclusternetworking-"
"parallelclusternetworking-pubpriv-20191029205804"

ABHE delete-stack BHE AF& 30 & A& = /& LICH.

$ aws --region us-east-1 cloudformation delete-stack \
--stack-name parallelclusternetworking-pubpriv-20191029205804

VPC 7t L}& |8l pcluster configure “4d3t= = CloudFormation HIE9Z AE0| HMHE|X|
er&LIct 2&0M E= B AF85t0d VPC =822 A XE = &LICH AWS CLL.

AA H

$ aws --region us-east-1 ec2 delete-vpc --vpc-id vpc-0b4ad9c4678d3c7ad

pcluster create

M 2HAHE ddgfL o

pcluster create [ -h J [ -c CONFIG_FILE J [ -r REGION J [ -nw ] [ -nr ]
[ -u TEMPLATE_URL ] [ -t CLUSTER_TEMPLATE ]
[ -p EXTRA_PARAMETERS 1 [ -g TAGS ]
cluster_name

?Ix| 2l=
cluster_name

S{AE{9| 0|2 HO|grLICt AWS CloudFormation AE4 0|2 QL]
Ctparallelcluster-cluster_name.
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Ol x| 8E 2l

-h, --help

pcluster createOf CiEt =Y HIAEE EAIRLICH

-c CONFIG_FILE, --config CONFIG_FILE

7|1822t2 ~/.parallelcluster/config®ILIC}

-r REGION, --region REGION

ArEE AWS 2|1 E XI-EELich M E2{AE AWS 27 of CHell & MEisi= ol M8 Xl M &

ele a1 Z&LUh

rl

-

pcluster create®| -r EE& --region It2HO|E.
. AWS_DEFAULT_REGION &4 ==

2

3. aws_region_name AWS ParallelCluster 7+43 Tt [aws] AlMO| M& (7
~/.parallelcluster/config®L|Ct.) pcluster configure FHS
Lct.

4. region AWS CLI 7+ m}(~/.aws/config.)| [default] AMMoiH MHH

-nw, --nowait

o424

AN AlSH

= O

>
12
ffo

LB OHEE 7|CtE|X| Bf&LICH.

rot
o

71222 FalseL|C}.

F

-nx, --norollback

OE A| AEH 22 H|StAISEHLICH

| |

o

7|27t FalseLICt

-u TEMPLATE_URL, --template-url TEMPLATE_URL
AR XY RES0| MME m ASE B A8 X X|H AWS CloudFormation & &
s 2 XIGgLict

-t CLUSTER_TEMPLATE, --cluster-template CLUSTER_TEMPLATE

=4

A& =

e

ge{AE

fjo
A

gtk

M|k

210{] URL CH

pcluster create
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-p EXTRA_PARAMETERS, --extra-parametexrs EXTRA_PARAMETERS

B A Ao mh2tO|ElE FIHEhLc

>

-g TAGS, --tags TAGS

=oi| FIte 7t efaE XIEELICH

>

ot
1
20

HHO| £ T SE 9| ofefof| CHEt 22 AlZ5HHE HHSHA "Ctrl-C"& AtE5t0i B2
&LICt pcluster status mycluster® &304 34X 4B E7|2 SotZ == U&LICH

AWS ParallelCluster H™ 2.11.7& A& 3t= 0fl:

$ pcluster create mycluster
Beginning cluster creation for cluster: mycluster
Info: There is a newer version 3.1.4 of AWS ParallelCluster available.

Creating stack named: parallelcluster-mycluster
Status: ComputeFleetHITSubstack - CREATE_IN_PROGRESS

$ pcluster create mycluster --tags '{ "Keyl" : "Valuel" , "Key2" : "Value2" }'

pcluster createami

(Linux/macOS ) ol AMI At & ALE A X[HE e LICt AWS ParallelCluster.

pcluster createami [ -h ] -ai BASE_AMI_ID -os BASE_AMI_O0S
[ -i INSTANCE_TYPE ] [ -ap CUSTOM_AMI_NAME_PREFIX ]
[ -cc CUSTOM_AMI_COOKBOOK ] [--no-public-ip]
[ -post-install POST_INSTALL_SCRIPT ]
[ -c CONFIG_FILE ] [-t CLUSTER_TEMPLATE]
[--vpc-id VPC_ID] [--subnet-id SUBNET_ID]
[ -r REGION ]

oA
Ll

oo & A&stzd™ CtS 1 AWS ParallelCluster CLIZ 2 34 40| 2 #LCtpcluster
createami.

« Packer: https://developer.hashicorp.com/packer/downloadslA %41 HHME CIR2Z =& L|C}
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® Note

AWS ParallelCluster H71 2.8.0 O|T0{|= Berkshelf(§ A& 3t0{ Ax|Egem install
berkshelf)7} & AFE35HoF RH&LICtpcluster createami.

-h, --help

pcluster createamiOf CiEt E2L HIAE

i
e
Rl
e
C
ul

-ai BASE_AMI_ID, --ami-id BASE_AMI_ID
E 4 AMISHE O AF2 E HIO|AE X|™EHLICH AWS ParallelCluster AMI.
-os BASE_AMI_0S, --os BASE_AMI_0S

7|12 ol OSE X|™HELICIAMI. &8 SME alinux2, ubuntul804, ubuntu2004 &
centos7<L|C}.

@ Note
OSE CHY 8t AWS ParallelCluster HHA Q| 8473 A& X[ EFLICE.
« AWS ParallelCluster {71 2.10.40{ A of| CHEF x| 0| M|7Hcentos8E|RA& LICH.

« AWS ParallelCluster {71 2.10.00{ M centos60i| CHEH R[S MHEIRASH
centos80] CH8t x| 0| FIFEIUR&LICEH

« alinux20i| CH 8t X|2 0| AWS ParallelCluster HH7 2.6.001| &7} E|A& LICtH
« AWS ParallelCluster H{7Z1 2.5.001 ubuntu180401 CHEF X| 0| FIE|Q& LICE.

-i INSTANCE_TYPE, --instance-type INSTANCE_TYPE
£ ddste ol A 8Y QAEA RS XIHELICIAMI

7|122f2 t2.xlargeLIC}
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® Note
AWS ParallelCluster HHZ 2.4 10{lAM --instance-type 2150 CHEt X|0| FILEIRE
L|C}.

-ap CUSTOM_AMI_NAME_PREFIX, --ami-name-prefix CUSTOM_AMI_NAME_PREFIX
2 ol MF AL O|&2 KIHELICH AWS ParallelCluster AML.

7127t custom-ami-&lLCt.

-cc CUSTOM_AMI_COOKBOOK, --custom-cookbook CUSTOM_AMI_COOKBOOK

a2E |7"'§.*L—|EF. d2E= s3://, https://E= file:// URL MHE Al
C

* https://bucket-name.s3.region.amazonaws.com/path/post_install.sh
* s3://bucket-name/post_install.sh
« file:///opt/project/post_install.sh

(@ Note
--post-install 250 CHEt X|240| AWS ParallelCluster HH71 2.10.004] F7HE|A& L
Ct.

--no-public-ip

HE2 P FAS MM ASE QA A HAsHK| DIHIRAMI 72O R QA AN E HE
2| 1P F 47 HFELICH

(® Note
--no-public-ip @I5=0i CHBEF X[ 0| AWS ParallelCluster HH 2.5.004 F7}+=[F& LI
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-c CONFIG_FILE, --config CONFIG_FILE
ArEe oA 7o ot e XI-HE LI
7|22t ~/.parallelcluster/config®IL|Ct.

-t CLUSTER_TEMPLATE, --cluster-template CLUSTER_TEMPLATE

9| [cluster] MME R|HELICECONFIG_FILE & AH835t0{ VPC L MEY Mg ZHAMHL|CT

® Note
--cluster-template Qls0i CHEF x| O] AWS ParallelCluster {7 2.4.004| F7}+E[A
&Lct

--vpc-id VPC_ID

£ 4 VPCste Ol AH2E of IDE X|™EELICH AWS ParallelCluster AMI.

(@ Note
--vpc-id @0 Bt X| 40| AWS ParallelCluster HH& 2.5.00 F7HE|A& LICH.

--subnet-id SUBNET_ID

E 4 ste ol A8 E MEYo| IDE X|™ELICH AWS ParallelCluster AMI.

(® Note
--vpc-id @l==0f CHE X|20| AWS ParallelCluster HH™ 2.5.001 F7HE|R&LICEH

-xr REGION, --region REGION

AEE AWS 2IT £ X|™ELICH pcluster configure WHEE AFE35t0{ AWS 2™ X|HE 2
7|2 A-EELIC

pcluster dcv

S|E - =0l A AR E|E= Amazon DCV AME{QF A5 ZH28tL|C}.
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pcluster dcv [ -h ] ( connect )

pcluster dcv command

7ts st MBH: connect
(® Note
OS&= CHEH AWS ParallelCluster HHM O] pcluster dcv BE0] CHE HAE A& S RIHE L
Ct.

- centos89| pcluster dcv BAoi CHEF X[¢40| AWS ParallelCluster 2.10.00| A =7+ E|4
&Lct

« AWS Graviton 7|8t QIAEIA S| pcluster dcv BH0| CHEF X| 20| AWS ParallelCluster
7 2.9.00 F7HE|RA& LICH
e ubuntul8048| pcluster dcv Aol CHEt X| 40| AWS ParallelCluster 2.6.00| M F 7|
I\Aﬁ I’lEI-
- centos72| pcluster dcv B0 CHEF x| 0| AWS ParallelCluster 2.5.00{| M F7HE|A
&Lt

pcluster dcvol Cigt =22 HIAEE EAIELIC.

pcluster dcv connect

pcluster dcv connect [ -h ] [ -k SSH_ KEY PATH ] [ -xr REGION ] cluster_name
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AWS ParallelCluster

/A Important
= g2 £ 30X £0i URL Bt 2 E/LIC} 7} URL SHEE|7| Mo HAEIX| ot B £
AHA—|oI-|__||:|.UR|__

pcluster dcv connect CHA| A&3to{ A & A E

pcluster dcv connectO CHEH =&

-k SSH_KEY_PATH, --key-path SSH_KEY_PATH

QdZ40] A28 SSH 79| 7| BElLC}.

7|= key_name T metOIE{0A S EHAE &8 Al XIEE[o{oF ELICE of 2l MEY AL 0X|
EMoz 7|8 MEF & QUofor ELICH K& =

Bt XIEElX| o2 B2 SSH Zeto|HEo Chsl 72X

0 ssh-agentZ ssh-add®t &7 F7+gLct.
-xr REGION, --region REGION
£ X|™BrLICh pcluster confiqure WY AL 30 AWS 21X X|HE 2

OE
7|2 *E*’é l—IEP
-s, =--show-url
: ME X[H5tH 7|2 Eet*K

Amazon DCV M|AM0f 24451 7| URL {8t &
7t delx| ek &Lct.

(@ Note
--show-url 2I=0 CHEF X|20| AWS ParallelCluster H%1 2.5.10] &7} £|Qi& LICtH

AWS ParallelCluster H71 2.11.7 AFZ 0f:
136
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$ pcluster dcv connect -k ~/.ssh/id_rsa mycluster

7182 EERKXE o dlE =M A™E|= Amazon DCV A|Aof dZ2EFLICE

M Amazon DCV M2 o2 A|EE|X| gt 2 42 A dEL|ch

BET AR P=L TR« 5 1A B [

File Edt View Sesch Tesminal Help

1ip-196 -S1 1@ 44 ]

pcluster delete
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-c CONFIG_FILE, --config CONFIG_FILE
MEE oA 78 S RIEgfLct

7|82t ~/.parallelcluster/config&lLIC}.
--keep-logs
S{AEE A8t £ CloudWatch 21 C|O|E{E {X|gLIct. 21 a8

2 A
X| @ X|Z|X|Bt 21 O|HEE retention_days A&of izl BF2ELICH M™ J|[£2ZH2 142 I<,>=,I
L|Ct.

rlo

(® Note
--keep-logs Q!5=0i CHEF X| 20| AWS ParallelCluster HH 2.6.00| A F 7} =& LIC}.

-r REGION, --region REGION

A88 AWS 2| & RIFELICH pcluster configure WHEE AL&35to AWS 217 X|HE 2

=
o =
7|2 d-EELUo

BHO| SE|T i S E| oEHof CHEt 22 A 5tH MG H "Crl-C"& M85t BEE &= {
&LICH pcluster status myclusterE &350 #xi MEf E7|2 EotZ &= Q&LICH

AWS ParallelCluster H71 2.11.7 AFZ 0f:

$ pcluster delete -c path/to/config -r us-east-1 mycluster
Deleting: mycluster

Status: RootRole - DELETE_COMPLETE

Cluster deleted successfully.

M HERXZ EB|AAE AFX|5tEd™ CloudFormation W EZ ABHE AMK|VPCSHE EILICH AE Of
E2 “2 AIZFgfLIC} parallelclusternetworking-' & 0= 443 A|ZtO[ 'YYYYMMDDHHMMSS' &4lo 2
ZEE|o] U&LICE list-stacks BES ALE5t0{ ABHS LIEE 5= /l&LICt

$ aws --region us-east-1 cloudformation list-stacks \
--stack-status-filter "CREATE_COMPLETE" \
--quexry "StackSummaries[].StackName" | \
grep -e "parallelclusternetworking-"

pcluster delete 138
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AWS ParallelCluster

o =2O

AWS ParallelCluster AHS AEA{(v2)
"parallelclusternetworking-pubpriv-20191029205804"

AEBH2 delete-stack WS AL 5109 AHA|

ok

= A&LIcH

$ aws --region us-east-1 cloudformation delete-stack \

--stack-name parallelclusternetworking-pubpriv-20191029205804

VPC 7} L& @8l pcluster confiqure M43t= & CloudFormation U E Z AEH0f| MM 2| K|
Of&LICH E£0|MH = E AH235104 VPC 522 A XE £+ &L AWS CLI.

$ aws --region us-east-1 ec2 delete-vpc --vpc-id vpc-0b4ad9c4678d3c7ad
pcluster instances

ZAEN Y 2

AR —

rin

QIAEIAC| 222 EAIFLICH

pcluster instances [ -h ] [ -c CONFIG_FILE ] [ -r REGION ] cluster_name
x| el
cluster_name

MEE olFe| EeiAE o CHEr QIAE

-h, --help

pcluster instancesOi CiEt =22 =HA

-c CONFIG_FILE, --config CONFIG_FILE

ArEE oA 7o oS X[-EELIC.
7|122f2 ~/.parallelcluster/configQIL|C}
-r REGION, --region REGION
AEE AWS 2IT & XI™ELICH pcluster configure WHEE AFE5t0{ AWS 2™ X|HE 2
7|2 A-EELo.

pcluster instances
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AWS ParallelCluster HH71 2.11.7 AF2 0f:

$ pcluster instances -c path/to/config -r us-east-1 mycluster
MasterServer 1-1234567890abcdef0
ComputeFleet i-abcdef01234567890

pcluster listOf Cigt =Y HIAEE EAIRLICH

-=-color

71222 FalseL|C}.
-c CONFIG_FILE, --config CONFIG_FILE

7|28t cuct.
-xr REGION, --region REGION

A8E AWS 2| & X|I™HELICH pcluster configure HHEE ALE5t0{ AWS 2 X|HE 2

=2
o=
7|2 dEELch

0|&0| 2/ AWS CloudFormation AE4Q| O|E 2 L& L|Ctparallelcluster-*

AWS ParallelCluster 71 2.11.7 AF& 0f:

$ pcluster list -c path/to/config -r us-east-1
mycluster CREATE_IN_PROGRESS 2.11.7
myothercluster CREATE_IN_PROGRESS 2.11.7

pcluster list 140
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pcluster ssh

SEIAE] ALSX} OB IP A7} DI2| MAUT! HEHZ ssh HHS AL
2 Zol £7HEILICH O] B T4 U0l WA Mol M ALK RIE

oo
>
A
oA
uok
A
30
>
-
n

pcluster ssh [ -h ] [ -d 1 [ -x REGION ] cluster_name

-h, --help

pcluster sshol CH8t =% HAEEZ EAELIC
-d, --dryrun

Alstist HYE QlMfstn S=ZELct

71822t FalseLICt
-xr REGION, --region REGION

A8 AWS 2|T & K|-HELICH pcluster configure BHEE AL 38to{ X|HE 2|™o| 7|22k
0I|_||:_|.
= .

AWS ParallelCluster H™ 2.11.7& A& 3t= ofl:

$ pcluster ssh -d mycluster -i ~/.ssh/id_rsa
SSH command: ssh ec2-user@l.1.1.1 -i /home/user/.ssh/id_rsa

$ pcluster ssh mycluster -i ~/.ssh/id_rsa

ZHAE O IP T AHEXE 0|&0| 0|2 AT HEHE ssh BHES M™AELICH

ssh ec2-user@l.1.1.1 -i ~/.ssh/id_rsa

pcluster ssh 141



AWS ParallelCluster

AWS ParallelCluster At

& MdEXM(v2)

ssh HH2

&LiCt.

[aliases] AlM olgiol M 724

[ aliases ]

ssh = ssh {CFN_USER}@{MASTER_IP} {ARGS}

CHAE

CFN_USER

MEHZEl hase o0sQo| A2 X} 0|2 QLCE.
MASTER_IP

= =9 IP FA
ARGS

Lt

ssh W0l M Mex ol

pcluster start

SXIE Ze{aHof oiEt AFE

Aol M HelxlH ChE2 20| AFS At K|

pcluster start [ -h ] [ -c CONFIG_FILE ] [ -xr REGION ] cluster_name

?Ix| 2l=
cluster_name

M3E 2c{aH ol&el A

-h, --help

pcluster startOl CHEt TS HAEE EAIFLICH

-c CONFIG_FILE,
AMSE A 7 Tt dE x| GE L

7|82Zt2 ~/.parallelcluster/config

--config CONFIG_FILE

IL|C},

Rt A
o=

= U

pcluster start
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-xr REGION, --region REGION

& AW EI""% X|I™HELICH pcluster configure HWHE AFE35t0{ AWS 2™ X|HE 2

AWS ParallelCluster H71 2.11.7 AFZ 0f:

$ pcluster start mycluster

Compute fleet status is: RUNNING. Submitting status change request.

Request submitted successfully. It might take a while for the transition to complete.
Please run 'pcluster status' if you need to check compute fleet status

0| 22 Auto Scaling 1 It2tO|E{E CFS & stLEE A ELICH

. BEAEIE MAEHE Ol A E B0 £7| T4 Zh(max_queue_size U
initial_queue_size)

. ZHAE XS MAE olF 0] 2EAEIE UHOIESHE Ol ALSE 74 2

pcluster status

ZeHAE Q| T SEY

mjn
MHH

gfLICt.

rOl'

pcluster status [ -h ] [ -c CONFIG_FILE ] [ -xr REGION ] [ -nw ] cluster_name

?Ix| 2l=
cluster_name

MEE o|&§0| Ue eHAE S| SEE EAIFLICH

-h, --help

pcluster statusO| Cigt =2 HIAEE E AR LICH

-c CONFIG_FILE, --config CONFIG_FILE

A8 O 74 e XIEELICH

pcluster status 143
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7|122f2 ~/.parallelcluster/configQIL|C}
-xr REGION, --region REGION

AE& AWS 2l B RI™ELICH pcluster configure HYEE AL&35to AWS 2| X|HE 2

7|2 d-EELU

-nw, --nowait

F AE O|HEE 7|Ct2|X| b &L CH.

AWS ParallelCluster 71 2.11.7 AF& 0f:

$ pcluster status -c path/to/config -r us-east-1 mycluster
Status: ComputeFleetHITSubstack - CREATE_IN_PROGRESS

pcluster stop

L

sl= =& A 3 4EIZE 1 HFY EXE SXIFUCL
pcluster stop [ -h ] [ -c CONFIG_FILE ] [ -xr REGION ] cluster_name
x| el

cluster_name

NS 22iAE ol§o ARE E3 & SKIFULCH

AWS ParallelCluster 71 2.11.7 AF& 0f:
O|& X|IYE 2l
-h, --help

pcluster stopOl CHEt =Y HAEE F AIFLICH

-c CONFIG_FILE, --config CONFIG_FILE
MEE CHA 4 mtd 2 XI-EFLICH

7|182f2 ~/.parallelcluster/configQIL|C}

pcluster stop 144
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-xr REGION, --region REGION

A& A s 2| & K|™eLICh pcluster configure WS AF25H0 AWS 21X X|HE 2

$ pcluster stop mycluster

Compute fleet status is: STOPPED. Submitting status change request.

Request submitted successfully. It might take a while for the transition to complete.
Please run 'pcluster status' if you need to check compute fleet status

Auto Scaling JE LetOlEE 2 A/Z|CH/6HE 28 = 0/0/02 2 MHEst HFE E32 S22 FLICH
Sl AL MMEILICH RE EC2 2lAAE S25lT EC2 228 Ilsiei™ ZeHAE AMKE nedst
Me.

pcluster update

T IUE BA45t01 2BHAEE HHSHH YOIO|EE = J=X| 2felguct 24 A0t 2HAEHE

UHOIEE = U= Wo=E =QIr|H HF A2 =elsiets HAIRIZF ZAIELLICH 24 A 284
E{E HHIOIEE += gl WoE LIELIE B2 552 §elel 74 M™o| ME HE ot &M LHE L
Ch. REMIEH LI 2 pcluster update AF&35t7| EHHE R ZSHAIAIL

pcluster update [ -h ] [ -c CONFIG_FILE ] [ --foxce ] [ -r REGION ] [ -nr ]
[ -nw ] [ -t CLUSTER_TEMPLATE 1 [ -p EXTRA_PARAMETERS 1 [ -xd ]
[ --yes ] cluster_name

IRl 2l

cluster_name

Holo|EE S HAE | 0| S KIFELICH

-h, --help

pcluster updateOl CHEF =Y HAEE EAIFLICH

-c CONFIG_FILE, --config CONFIG_FILE

A8 O 74 ot e xIEELICH

pcluster update 145
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7|82t ~/.parallelcluster/config®lLIC}

--force
ofLt OI O Mo RtEF H4ZE 0| QU7AL} UCO|EE TS| Mol EUEst ZX|(: AFE ER B
X7t 23t Aol UHI0|EE &/ dstELICE O|AS --yes 212t & AFEaliH= o ElL
Ct.

-xr REGION, --region REGION

AEE AWS 2IT & XI™ELICH pcluster configure WHEE AFE5t0{ AWS 2™ X|HE 2
7|2 A-EELIC

-nx, --norollback
Q& 2HAM Al AWS CloudFormation AEY S 812 H|& A3 8tL|Ct.
71222 FalselL|C}

-nw, --nowait

L8 B

>

= O|HEE 7ICtE|X| ei& LT

fjo

S

rot

~
71822k FalseLICt

-t CLUSTER_TEMPLATE, --cluster-template CLUSTER_TEMPLATE
AFBE SAE HE3lo| MME xIHELICH

-p EXTRA_PARAMETERS, --extra-parametexrs EXTRA_PARAMETERS

AR ool Eoi mtet0lEE FIHELICH

-rd, --reset-desired

00
0x
N
|0
u
P
nx
0

g'l_l
r
o

Auto Scaling 1 E 2| 3/l 8F2 x7| +

7|122t2 False&lL|C}.
--yes

T E EE HAIX|of CHe B2 ASH2 = of2tn 7FEELIC 0| XS --force 21t & ALS
sz ef ElLict,

$ pcluster update -c path/to/config mycluster

Retrieving configuration from CloudFormation for cluster mycluster...
Validating configuration file .parallelcluster/config...

Found Configuration Changes:
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# parameter old value new value

[compute_resource default]
01 min_count 1 2
02 max_count 5 12

Validating configuration update...

Congratulations! The new configuration can be safely applied to your cluster.
Do you want to proceed with the update? - Y/N: Y

Updating: mycluster

Calling update_stack

Status: parallelcluster-mycluster - UPDATE_COMPLETE

FHo| Z =L Y ZE0| HEHol CHer EZ S AlEfotE eFXst A "Cirl-C"E At83dtod S=2E + U
=
=

&LICH pcluster status myclusterE &350 #Xi HEf E7|2 EotZ &= Ql&LICh
pcluster version

AWS ParallelCluster HHZ2 E A|gL|Ct.

pcluster version [ -h ]

0F
o
nE
M
[gf)
s sl
IJ
i
HL
(mi]
-l
ra
o
(@)
|_|
cC
(V)]
+
()
H
.
(@)
O
=
E
Q)
3
o
| I—
|
1
0
()
|_|
©
M
>
oo
gh
x
kO

-h, --help

pcluster versionOf Cift TS BIAEE EAIFLICH

FHo| ZELT Y ZEO| HEjof CHE 2Z S AlEf ot eFXst A "Cirl-C"E At&3stod S=2E + U
=
=

= _/l\_ AN
&LICH pcluster status myclusterE &350 #A &Ef E7|2 EotZ &= Q&LICtH

$ pcluster version
2.11.7

pcluster-config

AWS ParallelCluster 7+43 It dCl|o|E & LICt
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pcluster-config [ -h ] [convert]

E 224M pcluster-config [command] -hE& AHFAML.

(m}
AT
u
AL
s
ATH
Mkl
u
s sl
I

(@ Note

Ol pcluster-config BE 2 AWS ParallelCluster HH7 2.9.001| F7}+E|QA& LICH.

ot B

pcluster-config convert

pcluster-config convext [ -h ] [ -c CONFIG_FILE ] [ -t CLUSTER_TEMPLATE ]
[ -o OUTPUT_FILE 1]

Ol XIE&E 2=+

-h, --help

pcluster-config convertOl Cift T2SY HAEE EA|

-c CONFIG_FILE, --config-file CONFIG_FILE

olg T4 ntol B2 & XIMFLICH

7|24f2 ~/.parallelcluster/config®lL|C}.

KM LHE 2 744 AWS ParallelCluster EHHE & X SHAAIL.

--cluster-template CLUSTER_TEMPLATE

-t CLUSTER_TEMPLATE,
5tX| 2™ pcluster-config

A8 [cluster] MM F=E LIEFHLICE 0] 2l~& X|HetX| @
MMl cluster_template AHEE AFSELICH XIHEIX| (2 B2

convert [global] AlM9
[cluster default] AlAM0| At EILICEH

148
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o s

-0 OUTPUT_FILE, --output OUTPUT_FILE
715

AWS ParallelCluster At
Tl 7d ol AR & X[HgfLIC 7|2
O Al

|0

=X

=]
— =

STDOUTO] 7|2 ELC}.

$ pcluster-config convert -t alpha -o ~/.parallelcluster/multiinstance
—_ =

~/.parallelcluster/config®| [cluster alpha] Al4of x|

ME| F

SEl 2E{AE T
HEHEl 1M 1Y S ~/.parallelcluster/multiinstance0 &LI|C}

149
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74

7|2XMS 2 AWS ParallelCluster= £ & 4 mt2t0|E{0| ~/.parallelcluster/
config TtUZ AFSEILICH AFSXF X[E M IHUE -c £= --config BHE SMO|L
AWS_PCLUSTER_CONFIG_FILE &Z H4-E AF&35to{ X|HE &= &Lt

ol M| 74 IS site-packages/aws-parallelcluster/examples/config@| python C|ZE
2/0i| AWS ParallelCluster2t & 74 A x|E LTt oi|A T4 T2 GitHub(https://github.com/aws/aws-
parallelcluster/blob/v2.11.9/cli/src/pcluster/examples/config) I M E AFEE 4= Q& LICEH

$4K AWS ParallelCluster 2 B{%: 2.11.9.

|

- glojot2
[global] AM
. [aws] MM
[aliases] A4
[cluster] Al

[compute_resource] AllM

[cw_log] MM
[dashboard] AlM
[dev] A4

[ebs] MM

o [efs] AIM

. [fsx] MM

* [queue] AIM
[raid] Al
[scaling] &M

e [vpc] MM

olm
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ti{O|ot 2

AWS ParallelCluster 7t432 o424 MMoi| M Ho|ELICH

CHS [global] MM 2l [aws] MMoO| B &HLCt

|A& [cluster] MM & [vpc] MIAMO| 3L 32 & E|0{0F & L|CH.

b

gt AME CHE S Qto| MM O|§ 22 AlEf St Flol mt2tO|E{t T4 0| SLCt.
[global]

cluster_template = default
update_check = true
sanity_check = true

[global] MM

L

[global]

|

 cluster_template

« update_check

* sanity_check

cluster_template

SHAHEO 7[E2XMHo R A= cluster MMO| 0| E ™OIELICH cluster AA0i CHEH REA|EL
LH82 [cluster] MMg B ZSIMR. E4AE] 0|2 EXIE AlRtsHiok 5t11, 60Xt OI5t0{0k 3t 1
EXF, A 2 50 & (-)2F Z EFsHoF gLt

rlo
Hu

02 S04, Ct2 MME [cluster default]E AlEtstE MMO| 7|E2XMO 2 AIRE|IT 2 K| XEL
Ct.

cluster_template = default
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UH0|E HA: o] 2 YHI0|E ol EME|X| pf&LICH

update_check

(M= Abeh) pclusterol CHEF ACO|E 7} QU=X| & QIFFLICE

update_check = true

HH0|E HA: o] M2 YHI0|E ol EME|X| pf&LICH

sanity_check
(ME4 ALY E8{AH Ti2tolEo] HolEl 2laA o] 82 & elstE{n A= =LIC
7|22t truedL|Ct.

/A Warning

sanity_checkE falseZ MH5IH S8 HAE 7S A ELIct 0|2 Q& 7|50 o=
gt OHE 2t SetR| b g = U&LIch

sanity_check = true

® Note
AWS ParallelCluster HHZ1 2.5.0 O|3+0i| M sanity_check®| 7|22t falseQlLIC}.

HH0|E HA: o] dE2 YHI0|E ol EME|X| pf&LICH

(M= Abgh AWS BIIE st of ASELICH

SRAE MHS A FHAEC| AWS 2 MEE mf Che M 290l &Lt
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2 AM0Od
S =Zo

AWS ParallelCluster At

M(v2)

1. pcluster create®|-r &= --region Lt2tO|E.
2. AWS_DEFAULT_REGION &4 =
3. AWS ParallelCluster 743 T} 0| [aws] MAM0f Q= aws_region_name MHE(7|2 {kl:
~/.parallelcluster/config). pcluster configure WHESZ UH|O|EE ¥|x|ILICE
4. AWS CLI 78 9| [default] MMo| = region M&(~/.aws/config).
® Note
AWS ParallelCluster tHHZ 2.10.0 O|™oi= O[248F MHO| EHeFoH ZE S2{AE M8 E|
AAI:II’|E|-
Hot 0152 K& 5tEd{™ AWS ParallelCluster 743 mtlof| 29t Q152 K& 5t= CHAl B4, Amazon
EC22| IAM & EE= AWS CLIE MEE =+ /U&LICH
[aws]
aws_region_name = Region
UC0|E HA: O] M2 UO0|E Soi| 2A4E|X| & LICH
[aliases] Al
HES X|H5t1D ssh BHES ALK X|HeE = JU&Lict
ChE 7|2 dYEE #ZE5HM L.
« CFN_USERE OS2 7|2 AtEXt O|E 22 HHEELIC
« MASTER_IP= dlE EQ|IP FAE HHEE[0] JU&LICH

« ARGSE AFEXI7t pcluster ssh cluster_name CHS

[aliases]

# This is the aliases section,
# ssh alias here

= ssh {CFN_USER}@{MASTER_IP} {ARGS}

you can configure
ssh

Ad XA

Y2 UOolE &

ClolE 2. O]

o MSsts 2 d™E L

ol EME[X| ef&LICH

[aliases] Al
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[cluster] AlM

S Y 2{AH HERS AH85t04 048] EHAEE BHE & U&LICH

2 [cluster cluster-template-name]®ILICt. [global] MM9O| cluster_template A
Z 0|80| X|HE [cluster] Mol 7|8XMo =z MEEIX|B pcluster BHEM RHH Qg £
L|Ct.

20 0% o2
oy |0 1>

cluster-template-name = X2 A|E35l 1 30X} 0|5H0|H EXF, =&}, SHO|&(-) & RE()EF =
ghsioF &Lt

[cluster default]

|

+ additional_cfn_template

* additional_iam_policies

* base os
» cluster_resource_bucket

e cluster_type
* compute_instance_type

» compute_root_volume_size

e custom_ami

* cw_log_settings

» dashboard_settings

* dcv_settings
» desired_vcpus

» disable_cluster_dns

» disable_hyperthreading
* ebs_settings

* ec2_iam_role

[cluster] MM 154
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+ efs_settings
* enable_efa

* enable_efa_gdr

* enable_intel_hpc_platform

» encrypted_ephemeral

* ephemeral_dir

 extra_json

+ fsx_settings
* jam_lambda_role

* initial_queue_size

* key_name
* maintain_initial_size

* master_instance_type

* master_root_volume_size

* max_queue_size

* Mmax_vcpus
* min_vcpus
» placement

» placement_group

* post_install
» post_install_args

 pre_install
* pre_install_args

* proxy_server
* queue_settings

* raid_settings
* s3_read_resource

* s3 read_write_resource

» scaling_settings

» scheduler

[cluster] MM 155
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e shared_dir

» spot_bid_percentage

e spot_price

- tags
* template_url
* vpc_settings

additional_cfn_template

(MEH AR SB{AE{F &7 AIRHE £ AWS CloudFormation Bl Z 212 &o|gtL|C} o] F7} HIZE
2 A R0 /[UX|EF FHAE £=F F7(0| YR E|AAE Mdst= ol ASELICH

tEFOIE7t MSE HEE ERHTTPURLS| 040k ELICH.

N
rlo
Hd
rn
=

additional_cfn_template = https://<bucket-name>.s3.amazonaws.com/my-cfn-template.yaml

C0|E BA: 0] MBS WA AElo|E7t SIS EIX| &L

additional_iam_policies

= AFEH) Amazon Oof CHEF IAM &4 9| Amazon 2lAA O[S (ARNs) 582 X|™ELICIEC2. 0| 55
2 &2 2 22 E AWS ParallelCluster 0| A Z 28t FHEt 2|0f| EE{AEHM AIE L FE &0 ¢
ZELICH IAM Z3 o|&1 42 O|§ 2 ARN CHELIC} O|& additional_iam_policies?| @l

TZ AEY &+ &Lt

ZHAH 29| 7|2 dH™ol| 7 MME FItettie 49 HAYS M85t §H IAM R E =75t
£ additional_iam_policies CHAl ec2_iam_role A&} &7 F7I AL A XX EC2

E5tE 20| E4LICH Ol additional_iam_policies7t AWS ParallelCluster Z2 3t 7|2 HE

of &7LE|Z7| MEJLICH 7|& ec2_iam_roleol= e ZE MEto| Z&E|ofof #LICH JBLt &

Mo| F7HEol et e MEto| 2lz|Antct HAEE = BRIt BT

O ol AL EIX| fE = JU&LICH

[HE0 7|& ec2_iam_roles

7|2 2tol el&Lct

additional_iam_policies = arn:aws:iam::123456789012:policy/CustomEC2Policy

additional_cfn_template 156
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® Note
additional_iam_policiesOf CHEt X| 20| AWS ParallelCluster & 2.5.00{| M F7HE[RF
&L

AUCo|E HA: HUH0|E Fof o]l dHE HEH & JU&LICH

base_os
(E4) 2HAEIM AL ElE 0S f82 RIHELICH

A& 7tse M2 oSt Z&Lth

oIr

alinux?2

centos?/
* ubuntul804
 ubuntu2004

(® Note

AWS Graviton 7|8+ QIAEIAO| AL  ubuntul8045E £ alinux2Bt X|Hubuntu2004E L]
Ct.

@ Note

AWS ParallelCluster EH{71 2.11.401| A of| CHEF X[240| M|7{centos8EIR&LICEH. AWS
ParallelCluster EHZ1 2.11.00|A alinux 2 ubuntul6040i CHEt X|40| MHEIR 2
ubuntu20040i CHEt X|#H0| FIHEIAELICE. AWS ParallelCluster {7 2.10.004| A of| CHEF
X|20| centos8 F7IZ|1 of CHEt X[0| M7Hcentos6 =R & LICH. AWS ParallelCluster H
7 2.6.00 M alinux20d| CHEt X| 0| F7HE[RRA& LICH AWS ParallelCluster EHT 2.5.00 A
ubuntul4040i CHE X| 2 MHEIRA2 M ubuntul18040i CHEF X|240| FIHEIRELICE.

KSR A= ClE Eo| AWS 2|1 HZE EH £ M|t centos7 CHE 2 E AWS A& 2™
CIE 2 AMAME 25 K[HELICH

rlo miu
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IHE|MH(AWS 2[T) alinux2 centos? ubuntul804
2 ubuntu200
4

HE(RF EHES| =2 AWS 2™ K True True True

x| £8)

AWS GovCloud (0|3 &% )(us- True False True

gov-east-1)

AWS GovCloud (O|= M&)(us- True False True
gov-west-1 )

S2(H0l&)(cn-north-1 ) True False _—
3 (A (cn-northwest-1 ) True False True
@ Note

base_os It2tO|E = E2AEN 2O2l5t= | AFBEl= AHE X} O|B = Z™ eI

* centos7: centos
o ubuntul804 ! ubuntu2004: ubuntu

e alinux2: ec2-user

(® Note
AWS ParallelCluster HH& 2.7.0 O|Xoll= base _os Tt2t0|E{7F MEH ALEHO|QA D 7|EZt2 O]
R&LICalinux. AWS ParallelCluster H% 2.7.052E{ base_os It2t0|E{7} 2 & L|C}

(@ Note
scheduler I2tO|E{7} awsbatch®! A alinux2Bt X|=L|C}.
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base_os = alinux2

UO|olE HA: o] dHE #HE s H0IE HE K| pf&LICH

cluster_resource_bucket

(MES AL EHAEHE MUY M MYE[= E[AAE SAESE= O A El= Amazon S3 HZ! 2
O|§2 XIM™ELICE HAol| T & E[E g dstatoF 'Lt XAl LI& 2 Amazon Simple Storage
Service AHE MEMO| HT ZE[ AFE 2 HASHM L. o] HA2 o8] 2{AEN A8E = A&LCt
HZl 0| EE{AEet SYE 2|Toi| Rlo{ok g LCt.

FO

0| I 2tO/EE XIHSHX| te™ SHAEHE M8e M M HZ!o| dE LICH Af #{Z!2] O
2 parallelcluster-random_string®LICt. O| O|§0IM random_string & A
7\_7(|.o| olo| EXtUEQLIC 2= E0HAE 2lAA TS O] H{Zlof &Alo| 21l A= 2 X{EHE
LICtbucket_name/resource_directory. resource_directoryol= 4/0]
&LICt stack_name-random_string0i7|M stack_name &= O|A At&35t= AWS
CloudFormation £AB4 & 5tLt2| O|& RILICH AWS ParallelCluster. 2| 2t bucket_name &

parallelcluster-clustername ABY £239| ResourcesS3Bucket ZL0IM &2 = JU&LICH 2
Zk resource_directory £ Y8 AEHO| ArtifactS3RootDirectory £33 ZIoM &2 £ !
&Lct

= .

7|82t 2 parallelcluster-random_string&LICt.

cluster_resource_bucket = amzn-s3-demo-bucket

@ Note
AWS ParallelCluster {7 2.10.001| 0f| CH&t x| 0| cluster_resource_bucket FIHE|U
&LCt.
AUIO|E HA: 0| MY S G5t YOIOIEZ S EIX| &LICH ol ME2 ZXNZE Yoo|EE
o LICH
HA =

clustexr_type

AL

(ME4 ALY Al Y 2EAES| 8 S HOlFLICH queue_settings 0| HolE F< ol HHE
[queue] AIMO| compute_type MO Z HIFoF & LICI
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f &8 M2 ondemand & spot &ILIC}.
7|1822t2 ondemand L|C}.

AGEQIAEIAOl CHE RbM[EH LIE2 AT QIAEA X1 MdE B ZRSIML.

AT °._|¢E._'|¢§ AE35Hed AZoll AWSServiceRoleForEC2Spot AfH|A 94 «d&to]
FLICH & AFE5H0od A'HoM o &g MAH5te{H ot BHEE AWS CLIARELICH

aws iam create-service-linked-role --aws-service-name spot.amazonaws.com

KEMEH LHE 2 Amazon EC2 AL DB AT QIAEIA @ F0f| CHEF AMH|A 2 A E
Z5HMR.

cluster_type = ondemand

UOO|E EA: UH0|EE ?lal ol HEE #HEstciH H#FE £35S SKIsHoF FL|CH

compute_instance_type

(MEH AR E22{AE R E 2o AS = Amazon EC2 RIAHA RS I
EAA S8 0| o} 7|EHIX{= master_instance_type Mo AFEE o} 7|EHX{Q}t S

queue_settings A%0| Ho|El A< 0| @S [compute_resource] MM

MY = ok gLt

awsbatch AFHEHE MBste B2 XIHElE AAHA R
Y4 HZsML.

02':

AFEE{7} awsbatchQ B 7|2X2Z t2.micro, optimal 2 MM E/LICH.

compute_instance_type = t2.micro

® Note

AWS Graviton 7|8t QIAEA (A1 & C6g QIAEIA Z B0 CHEF X|240| AWS ParallelCluster
7 2.8.00 F7HE|I& LICE.

E2 AWS Batch UIS| A& E! &4

compute_instance_type
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UO0|E EA: UCI0|EE @l o] dHE #HEsted 2 SXIatioF BLICH

r[:l
I
=7
0
M
).

compute_root_volume_size

(MEH AE) ComputeFleet FE 28 37|18 7|7HHO|E(GiB) B 9IZ2 X|IHE LICH = & X|IBHAMISHOF
gLICtgrowroot.

71222 35¢QL]Ct.
® Note

2.5.00{lA 2.10.4 AkO|2| AWS ParallelCluster HHE2| B 7|27t 25 & LICH. AWS
ParallelCluster & 2.5.0 0| 2| 7|22t 200|A&LILC}.

compute_root_volume_size = 35

UOO|E HAM: HH|0|EE 2I5H O] MM S HEse{H AFE £32 SX|sHoF &L|Ct
custom_ami

(MEd AED 7|8 HAIAMIsE CHA S E L HFE =20 AMI ALE F%XF X|Ho| IDE R|IHELICt.
AEAIEE LIE 2 AMI = EE= AL X} K| AWS ParallelCluster AMI cC2 XM R.

7|2 2kol &Lt
custom_ami = ami-00d4efc81188687a0

A-EXRE XG0l AlZfoi| CHEE 7t HEto| AMI 228t B2 AFEA K &= = HA 250 of2fet H
g2 F7tsf{ok gfLCt.

02 S0 AFEAF X|Hof| AZE S 3IE AHAAMIO| UE B2 MK L §E = HA dFof Cf
7 = |__|

S L2 F7H Mol EF

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

{
"Effect": "Allow",

"Action": [
"kms:DescribeKey",
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"kms:ReEncrypt*",
"kms:CreateGrant",
"kms:Decrypt"
1,
"Resource": [
"arn:aws:kms:<AWS_REGION>:<AWS_ACCOUNT_ID>:key/<AWS_KMS_KEY_ID>"

QIE|0]= BA: o] WS HHstH YEl0l=T} HBEIX| eIt

cw_log_settings

(MEH AL CloudWatch 23 #8292 [cw_log] MME AlHEBLICH MM O|§2 EXLE Al&H5H0F
&1, 30At O|LHE 2 X}, A, 6t0|&E(-) & YE( )2 ZF E[o{oF & LICt

KM LI [cw_log] MM, Amazon CloudWatch EHA|2 E & Amazon CloudWatch Logs2te| &

0 € E0{CtS MHEH2 AIESHE MM[Icw_log custom-cw]O| CloudWatch 21 F+40i| A EE
INES)-1g ey

cw_log_settings = custom-cw

® Note
AWS ParallelCluster ™ 2.6.004| of| CH8t X[ O] cw_log_settings F7HEIR}&LICEH

HOO|E EA: o] ¥ S HE5HH UH0IET 51& K| Sf&LICH

dashboard_settings

(ME M) HAIEE F 22 [dashboard] A4S AEELICH CloudWatch. MM O|§2 EXtZ
|2fstiofF 8t 11, 30Xt OILHZ 2 X, A}, 5t0IE(-) & HE()BH Z 7 E|o{ok B LICH

KM LI 2 [dashboard] MME X SHAA|

to

0E So{Cl=x MXME A5t MM[dashboard custom-dashboardO| CloudWatch CHA|EE 7
Mol A L= K|-HELICH
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dashboard_settings = custom-dashboard

(® Note
AWS ParallelCluster {7 2.10.001| of| CHEt X| 20| dashboard_settings F7IEIRA&LICEH

HOolE HA: UH0|E Fof ol ¥ E HEH & JU&LICH

dcv_settings

(B4 AE) Amazon DCV +4 2 = .
Xt O|LHE X, =&, 5t0|E(-) & & ()2t & |ofoF g LCt.

HU
| |
o
(@)
<
| -
1x
B
[0
i
T
o
rC
ful
1z
R

O|§2 B2 Al=sHo} 5t1, 30

REMIE K8 [dov] 448 A ESHAAIR.

o€ E0{CI=x MY A&SHE MM[dcv custom-dcv]O| Amazon DCV 40| A E|E & K™

dcv_settings = custom-dcv

(® Note

AWS Graviton 7|gt QIAEIA O] 32 AmazonDCV 0| AH8F X| & EIL|Ctalinux?2.

(® Note
AWS ParallelCluster HHT 2.5.004| ofl CH8t X[ 0] dcv_settings F7HE[RA&LICE.

Ho0|E EA: o] S HEsH UH0|ET 51& = K| & LICH

(MEH ALEH ZHFE B H0lM 5HE 4 vCPUs & KIABHLICH AFHZE {7} awsbatch@l ZZAR 0B AF
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7|22 4Lt
desired_vcpus = 4

UO0|E HA: o] ¥¥2 YO0|E S EME|X| pf&LICH

disable_cluster_dns

(ME4 ALE) E2{AECS| DNS 52 M-35HK] °£ FOF St=X| {8 E XIHELICE 7|BMoZ =
Route 53 EAE! Q¥ S AWS ParallelCluster 2438fLICH disable_cluster _dnsO| trueZ M%
Z|0] oM SAR HH0o| MEE|X| f&LICE.

7|22 falselL|Ct.
disable_cluster_dns = true

/A Warning

Z{AE7} NCHZE & 5512
true2 MHE 22 F7I 0|§ &2

/A Important

disable_cluster_dns = trueE queue_settings A&0| X|HE AL o2t X|HELIC.

® Note
AWS ParallelCluster {7 2.9.104| of 8 X| 20| disable_cluster_dns FIFEIR&LICEH

UOo|E EA: o] dHE HESHH HH0|E7I 51E K| §f&LICH

disable_hyperthreading

_

(ME A sl 2 ARE 2ol stolH 22T S HIE EstELICH ZE QARA RH0| 5
olH ABYE HIFEeE & e A2 otElLICh stolHARE HIE G E X[sts QABA
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78 F52 Amazon EC2 AHE HHMO| CPU Zt QIAFA 3o CHEH ZF CPU F042| F0{ &
AP EE BZSAMR. queue_settings 0| Ho|k[o] {2 O] HHI [queue] X449

disable_hyperthreading Md &0 stLt2t Holg = & LCt.

71222 falseL|C}.

disable_hyperthreading = true

(@ Note
disable_hyperthreading® scheduler = awsbatch Bt FE Eo FE2 ELI
Ct.

(® Note
AWS ParallelCluster H{& 2.5.00{ M disable_hyperthreading0il CHE X|40| FIIE|R &
L|CH.

HOO|E EA: o] ™S HEsHH UH0IET 51& | X| Sf&LICH

ebs_settings

(/“|EH AME) FE =0 BRHE Amazon EBS 2822 [ebs] MM AlgEEILICt Amazon EBS 28
£ o] 7§ M 83t 42 S5oi olzet wet0|EE 42 &= #2350 U LICH MM o|§2
ZXtE A|ZfsHoF 6t1, 30Xt O[LHE X}, At 6t0|&E(-) U HE

il
o
C
2
Hel
Q'I_
m
(@]
o
o
r
o

Z|CH CH44(5) 702l =7+ Amazon EBS 2 & 0| X|&dELICtH
REMIEE LH8 2 [ebs] MME HESHHAIL.

04, C}S M Amazon EBS 80| M AlZ3t1 [ebs customl] [ebs custom2] AFEE|
o b

ebs_settings = customl, custom2

Ho0|E EA: o] Y E HE M UH0|ET 51& =IX| oF&LICH
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ec2_iam_role

(MEH AR EBHAEQ| ZE QIAE A EC2 21Z2E Amazono| 7|E IAM & 0|§ & ™Mol
IAM @38 O|& 1 Amazon Z2|AA O|F(ARN)O| CHELICEH ARNs & 0f CHEH Q12 A
EPecZ_lam_role.

O] SME X|™H3l™ additional_iam_policies A™O0| RAIELICH EAE =E=2| 7|2 MHo]
FIt HMg Fotslede 4@ MHEE A85t= tidl additional_iam policies A™ Dt &7H F7I
MEXR XY IAM HHE MY St= W0l E&LICtec2_iam_role.

O]l SMEg X|H3IX| &t 2™ Amazon2| 7|2 AWS ParallelCluster IAM I&EC20| AFEEIL
LH& 2 AWS Identity and Access Management 2| @3& AWS ParallelCluster B2 & X5

efs_settings

X2 A|EHSHOF 3

MO

(44%4 ALE}) Amazon EFS T AIABITH BHASI M2 RISELICH 444 0|82
T, 30% O|LHZ 2R, %A, 5H0IE() L YE()BH X

REAIE LHg S [efs] MM BRI,

o€ So{Cl2 M2 AlEHsteE MM[efs customfs] Ol Amazon EFS I A|AE 1Mo AFR E|
T 5 XIEgct

efs_settings = customfs

UHI0|E HA: 0| S HESHH UOI0IET} & E|X| §f&LICH

enable_efa

(MEH AR U= B2 AF Y =0 CHSH Elastic Fabric Adapter(EFA)7F #8EtE|= & XIHEL

Ct. QIARA SEE E24H Linux QIAEAE Amazon AHE AE*':"'/Hol X|HEl= @l
ABA 232 EFARESHMIR. EC2 AHAMISH LI 2 Elastic Fabric Adapter EHd 2 ’é.*ZF.oP*:. |12.
queue_settings AH0| Ho|z|of /2™ O] BH1 [queue] 49| enable_efa ™ &oil 5tLt
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Holgt = &Lt 22{AH HiX| 21&2 QAT A Zho| TH7| AlZtE %[A3151 7| 2I5H ASsHok

LICE REMIEF LHE 2 placement % placement_group EHHE & ESHAMIL.

I 1o

enable_efa = compute

(® Note

AWS ParallelCluster HH% 2.10.1EFA0I A on Arm 7|8} Graviton2 QIAEIAOf CHE X|0| F
7FEIR{& LICH. Graviton2

Uo[0|E = o] M2 HE st HH0|ET SHEEIXK| & LICH.

LS H

enable_efa_gdr

(M= ALE) AWS ParallelCluster T 2.11.3F E{ 0| dH2 ME£|X| oL &LICH GPUDirect RDMA (&
A AY HZ2| AMAEFA)Ol CHEF BFEX THE 2] o{=E() X|H2 2 R8I 2G A 250

=
M Z|pElE B9 g4 Ed3tELL

AL

(® Note

AWS ParallelCluster H{7 2.10.0~2.11.2: compute?! 32 AFE - =0i CHaH (2 =™ o
22| HMAEFA)0I| CHEF Elastic Fabric AdapterGPUDirectRDMA() X| 40| & MstE| = & x|
gtLICH O] M E computeZ MH3EIEd™ enable_efa MM E computeZ AX3HOF EHL|CH.
EFA of| CH&t X|2GPUDirectRDMAE2 &7 28 M|Al(, alinux2, centos7 ubuntul8045E
£)9| E™ QAHA RF(p4sd.24xlargebase_os)HIAM X[ HELICtubuntu2004.
queue_settings AH0| Ho|x|o{ o™ o] ™ [queue] MMl enable_efa_gdr M

M Bof stLtBt Molgh = JU&LICH EBAE HiX| &2 QUATA 7Ho| CH7| AlZHE |48}
57| I8l Ab&3sHok gLIch REMIEH LI 2 placement & placement_group EHRE & X3t
Me.

enable_efa_gdr = compute

(® Note
AWS ParallelCluster {7 2.10.00| of| CH$t X[ 0| enable_efa_gdr F7HEIR&LICE.
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UO0|E EA: UCI0|EE @l o] dHE #HEsted

2

U
=7
om
Nl
>
fjo
ofA
A
g|=l
o
T
[ul

enable_intel_hpc_platform

(M= ALY) U= B2 Intel Parallel Studio0i| CHEF %[S ALS At 2HO[MA H|9F0f| SOlRES
LFEHALICE 0|2 | 1 Intel Parallel Studio?} SIE =E0f Mx|z|7 HEE =0 2RE
LIt O|2 Qls = =Eo| REAERMEZ s3st= Ol AEle AlZH0| ¥ 2 o FIHELICH
enable_intel_hpc_platform &2 | AMEBt X[HELICH.CentOS 7(base_os = centos7?).

71222 falseL|C}.

enable_intel_hpc_platform = true

(® Note

enable_intel_hpc_platform It2t0|E{= AWS Graviton 7|8t QIAEIAQL S EHE|X| ot &
L|Ct.

® Note

AWS ParallelCluster HH™ 2.5.00lAM enable_intel_hpc_platformoOi CHEF X[ 0| FI}HE|
R& L.

AclolE Y. o| S HBstH UO0|E7 S{E X[ i &LICt

) LUKS (Linux S8 7| dH)2 A&83dto{ 57

ok

T ole HZEl L) 7|§ At8stod Al el

[e][]

REMIEH LI 2 https://gitlab.com/cryptsetup/cryptsetup/blob/master/README.md EHHE &= 35HAA|
o

7|182t2 falsedLICt.
encrypted_ephemeral = true

Hoo|E EA: o] S HEsH UH0|ET 51& = K| 2F&LICH
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ephemeral_dir

>

MEH ALY QIARA AE O] E50| AEEE 49 HAEE 428 HalgLict

(ME4 ALE) Ol
7182722 /scratchLICH
ephemeral_dir = /scratch

UO0|E EA: o] S HEHH UM 0|ETI 51& K| SF&LICH

extra_json

(MEH ALE) of HEFJSONE|= FIH &= 2 ™o LICHChef dna. json. RtMIEH LIE 2 AFE A X
AWS ParallelCluster AMI 1= MM R XA 2.

Zl2at2 {3k

extra_json = {}

(® Note

AWS ParallelCluster T 2.6 18 E{ =& AIZE [ A|ZF AlZHE THMEH7| QIcH CHE &2
o Mx| BlAlZ|E 7[2XMo 2 ALELICH AlE AlZtE 5| detHA o[ HZnto| S &
A2 MG 7| el 2E MER| BlA|Z/E Adste{™ extra_json A2l cluster 7(0f

"skip_install_recipes" : "no"& FI}5IMIL. of:

extra_json = { "cluster" : { "skip_install_recipes" : "no" } }

UOIOIE EH: UH0IEE ?lall ol HEE #HEstcdiH A#E £35S SKIsHor FLICH

fsx_settings

o
!
r
n
x
%
S
O
ro
[0
Pal
o
>

(ME4 ALE) FSx for Lustre S Holste MME X Zhafof 5k, 30
a

5 |
Xl O|[LHZ EX}, =&}, 5H0|&E(-) & & ()P E & z|o{of & L|CH.
KM LIS [fsx] MME R XA,

o|§ E0{ IS M™2 Al&StE MM[fsx fs]O| Lustre& TFSx0l|l AL E|= 5 X|™ELICEH
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fsx_settings = fs

HOO|E BA: o] S HE M UH0IET 51& K| Sf&LICH

iam_lambda_xole

(ME AR 7|&E AWS Lambda A8 248t o| 0|2 ™Ho|gLIct. 0] @

35t2 P{AE{ Q| 2 E Lambda
£=0f| HAZE=EILICt AFMIEH LI 2AWS Lambda 7Het R} 7}O|E2] AWS La
(@]

(® Note
7% 2.11.52 E{ AWS ParallelCluster 2| AA& 2 K|St X| £ &LICHSGE EE&= Torque &7 &
.
IAM @& O|&2 Amazon 2|4 A O|F(ARN)O| CHELICEH ARNs = Of CHEr QI-2 AISE &= gigL

Ctiam_lambda_role. ec2_iam_role®t iam_lambda_role 7} 25 HO|E|1 schedulerO| sge,

slurm EE= torque®! B U o| SME|X| et &LICH schedulerO| awsbatch@! A< pcluster

M 5ol g o| MdEL|ct oAl HHME ParallelClusterLambdaPolicy AFE SGE, Slurm,
£ Torque & awsbatch2 AI&3lE= ParallelClusterLambdaPolicy 58 & ZX3HAR.

7| /I:ol HA|=||——||-——|'

iam_lambda_role = ParallelClusterLambdaRole

(@ Note
AWS ParallelCluster B 2.10.101| of| CHEt X| 20| iam_lambda_role F7tE|}E&LILCE.

UO|o|E HA: UH0|E Fofl o]l dHE HEE & U&LICH

initial_queue_size

(MES AL EHAEHOM AFE EZ A|ZE Amazon EC2 QIAEAO| X7| 8 MAMELICE
queue_settings &H0| Ho|El A< o| ™S A7t Ct= [compute_resource] AMI|

0
initial_count A™Eo = WwA|5HoF & LILCt.
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@® Note
HZ 2.11.55 E{ AWS ParallelCluster 2| At& & K| {5t K| L &LICHSGE EE= Torque A7|E
.

O] M™H2 7|& AFHEBA(SGE, Slurm, 2! Torque). maintain_initial_size A%Z0| @l B true
initial_queue_size &% StLF(1) O|&fOlo{0F BFL|Ct.

AF|EE7t awsbatch®?l B min_vcpusE ASELICH

7|12gf2 2Lt
initial_queue_size = 2

UOo|E HA: UH0|E Fofl o]l dHE HEE & UAELICH

key_name

(M= AL E) QAT AOf CHEF SSH HAMAE EESHE 7|E Amazon EC2 7| T0{2] 0| & XISE L
Ct.

key_name = mykey

@® Note
AWS ParallelCluster HHZ1 2.11.0 0|0l 7t 24 MHkey_nameO|AR&LICEH

ColE EA: o] dHE HEsH HO0IEI HE K| i &LICH

maintain_initial_size

(® Note
7% 2.11.52 E{ AWS ParallelCluster 2| AA& 2 K|St K| £ &LICH.SGE EE&= Torque &7 &
.
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AWS ParallelCluster AHS AEA{(v2)

(ME4 AL Auto Scaling 7|& A 7IE2{(SGE, Slurm,

AFAEH7I awsbatch®@! B desired_vcpusE AIE

o]l X2 A4 XS

=O L

22 Ze|aL|ch trueZE

initial_queue_sizeQ| ZtECt MX|[ O initial

2 Torque).
grlct,

YRS O F AFUY 180 RAH 4

4 X=2
HA L—

_queue_size9| 1 0|&fOlo{0oF &L

Ct. E2AEE max_queue_sizef| ZtO 2 043 AL UE = U&LICH cluster_type
SEE £+ Qe 37|17t initial_queue_size

AR QE AFUZ OE0|A QUIAERHAT} S

L|Ct.

spot®! &
Of2H = t=oq

A Ol
4

falseZ A
A7 CH2

kva —_
ML s

Sk
2 = A&Lch

queue_settings A% 0| HolEl

initial count Y min_coun

7|22k falsedlL|Ct.

maintain_initial_size = false

UOIOIE EH: HUH0|E Soil o] HHE #HEBY = U&

_._

=

2 [compute_resource] AMO|

mastexr_instance_type

(MEd AL &= =E0] AH2 /& Amazon EC2 QIAE

o
& compute_instance_type A0 AL E o} 7|EIX{ 2} S 3l of

Z 2| E|o{7F AWS 2|1 /U E
ZElL|CH3 . micro. 2| E|o{ AWS 2|7 7} Qi 2| 7|12 %
B XEMIEH LI 2 AWS Z 2| E|o{ FAQsE 2 ESHAIL.

master_instance_type = t2.micro

(® Note

AWS ParallelCluster H{71 2.10.1 O|™0E 2 & t2
AWS Z|™. AWS ParallelCluster HH% 2.10.00{ M=

7™ 2.8.00] F7H|R&LICE.

oM = 7|12xo=z mg| E|o] 2l

.micro0AM 7|20 E d™EIRE
= =E0 pad.24xlarge?t X|HE[X]
oL k& LICH. AWS Graviton 7|8F QIAEAA(04: A1 2 C6g)0d| CHEH X[ 0] AWS ParallelCluster

| =2e]
AT

L|C}

ol o7He| HEHZ

of o} 7|

fE(t2.micro £ )22 MH
L—I Pt3 micro. AWS Z 2| E[o4of| CH

master_instance_type
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HOO|E BA: o] ™S HEsHH UH0IET 51& = X| Sf&LICH

master_root_volume_size

(MEA AR SlE == R E 28 3 7|8 7IH|HIO|E(GiB) EH9IZ X|™HELICH = & XIBAMISHOF &L
Clgrowroot.

7|22 2 35¢Q]L]Ct.
(® Note

2.5.004 A 2.10.4 AtO|2| AWS ParallelCluster HHF 2| B 7|EZt2 258 & LICH AWS
ParallelCluster EH7 2.5.0 O|% Q| 7|22t 200|A& LICH.

master_root_volume_size = 35

UHI0|E HA: 0| S HEStH UOI0IET} & =X §f&LICH

max_queue_size

(MEH AtE) EEAEOIM AIRHE 4= 1= Amazon EC2 RIARIA O] 2|CH =& MAELICE
queue_settings A%0| Mo|El A< ol M2 M7HE CFF [compute_resource] MO
max_count MXo 2 mwxl|sHof gL|Ct.

@® Note
HZ 2.11.55 E{ AWS ParallelCluster 2| Ar& & XI5t K| 2L &LICHSGE EE= Torque A7H|E
.

O 8™ 7|& AFAEB(SGE, Slurm, & Torque).
AFAEEH7t awsbatch@l B2 max_vcpus& AMSELIC

71222 10L]Ct.

max_queue_size = 10
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UO|O|E HA: o] B2 YOo|E Sof| HE = AUX|B Zfo| ZASHH HAFE E3E2 SXIsHok &
LiCt JZX| gt J|&E 271 SRE £ U&LCh
max_vcpus
(MEH AR HFE BE2| 2|0 &= vCPUs & RI™ELICH AF|E2{7t awsbatch@! Z<0fEt At EH
L|C}.
7|27k2 20L]ct
max_vcpus = 20
UC0|E HH: YO|0|E Foil= o| ¥HE L F elgLCh
min_vcpus
(MEH AFEH) awsbatch AFIS 2ol CHEt Q& AAYZ 180 7| 37|12 QX[LICH
(® Note
7% 2.11.52 E{ AWS ParallelCluster 2| AFE 2 K|St X| £ &LICHSGE EE&= Torque &7 &
.

AF|EB{7} SGE, Slurm, EEE Torquemaintain_initial_size CHA&I & AFEELICH

74
=

g g3 2 EH2 min_vcpus UEC ME £ gl&LIch

min_vcpus = 0

AUCo|E HA: HUH0|E Fof o]l dHE HEY & JU&LICH

placement
(MEH ALEH) 2P{AE HiX| 28 222 HolgtLch o|F A &0 ™A 2AE == SAE Hix| O
ES A28 HFE QlABAD SAsHELC

0
b
40
S
i

™ E M7HE CHE ZF [queue] Mo EH%H
AFA QYo SUE HIX| 2AEE A S5t

queue_settings AH0| e

on
—_1
o
o
r
]
oo
rlm
9

placement_group NHO=Z WA

max_vcpus 174
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A2 8T EE RE Qd 0| AWE 7580l =&Lct RHAIEH LH&2 Amazon EC2 AHE MEH
Mo| QIAEA ST 22 FXSHMR. x| IE2 0|2| 443504 2 CH7|¥2] placement_group
Aol 78t B0t odq CH7 (€0l SRE = UA&LIC ZF [queue] MMO| placement_group
MYE Holste AR &IE L= tH7|¥Eol Hix| 2 Eol £& =+ gi&Lch.

{ESH SME cluster =& computeL|C}.

A EE{7F awsbatch@! A<0ll= O] mf2tO|E{7F AFR EIX| & L|Ct.

7|22t 2 computeJLICt.
placement = compute

UO0|E EA: o] S HESHH HH0|ET 51E K| & LICH

placement_group

(MEH AE) 2HAE Hix| 2& € ™HolELICH queue_settings 20| Ho|E AL o] MHE A7
8t C}S [queue] MMl placement_group Mo Z w3l ok &HL|CH.

S M2 o3 24U
* DYNAMIC

« 7|Z& Amazon EC2 22{AE| H{X| 21§ 0|8

DYNAMICL E MHE3tH 1RO HiX| 2 &0| E{AE AR AR ZE MME[T AXNIELICEH

AFEE7t awsbatch@l <0l of met0|E{7t A E|X| S &LICH

HiR| 2 E0f CHEt RHMIEE LHE 2 Amazon EC2 A8 MM Q| HIX| 252 HZstM. OHE QUAFHA
ol SUE HIR| 2ES A8ote 32 8F 75 272 2dll 20| AuE 7tsdol E&LICH

KEMIEE L8 2 Amazon EC2 AHE DB Q| QIARIA ST 52 HZs6HM L.

7|2 2tol el&Lct

DE QUAEA ROl F2eiAH HIR| 2 &2 X|HstsE A2 otELItt 6| S04, t3.microll 7|2 ¢
ABA RE2 ZRHAEH X 2 &S X|stX| f&LICH 22AH HIX| &S XI¥sts QABHA R
S S50 Cher REMIEF LIE 2 Amazon EC2 AHE DB M| 2HAE HIX| O & 73 2 ME S &=t
Me. HIx| & Y Al E2 Hix O 8 & QIAEHA A% EX BHeHE FostHe.
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placement_group = DYNAMIC

HoolE HA: o] dHE HE sl HOO|ET HE K| i &LICH

post_install
(MEIALE) 2E LE RFEAEY [o| 22 El & &¥E|= A URL # A3 BIEO| & X|EH LI
REMIE IS ALEA X1 RSEAER 21 THAIZ FH T3 AIR

awsbatchE AZEHE AEE B AtE MR AFEEE SE =0 MBH AMELICEH

ot2t0lef @Al http://hostname/path/to/script.sh =& s3://bucketname/path/to/
script.sh& X|'8& = J&LICt.

7|&2¢tol & Lot
post_install = s3://<bucket-name>/my-post-install-script.sh

UOolE HA: UH0|EE 2lsH o] M E HEstedH AFRTE XS SXIsHok &L

post_install_args

(M=4 ALY A3 MR AZRIEC HEY Q140 S5 IIRER S0 XIFE LI

post_install_args = "argument-1 argument-2"

HoO|E EA: UH0|EE ?lofl o] HHE HBstcdH H#AE £35S SKIaHoF FLICH

pre_install

il

(MEYALY) = Hixx REAER] 240| AR E[7| ol A= X ™ AFBIEURLL| & X|H
LICH REM[EH LHE 2 M EX X8 FEAER 51 EHE R RSHAAL.

awsbatchE AEHE A B AW MX| AFEEE SE =0 MBH A™MELICEH

ml2tole| EAI2 http://hostname/path/to/script.sh EEE s3://bucketname/path/to/
script.shZ X|d& £ J&LCt.

7|2zkol ei&Lch.

post_install 176
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pre_install = s3://<bucket-name>/my-pre-install-script.sh

T

HOolE HA: UH0|EE 2lol o] MEE HEstedH AR T EXE SXIsHoF & LICH

pre_install_args

(M=4 AL AT MR AZRIEO MEY Q140 S22 IR ER Fof XIFE LI,

pre_install_args = "argument-3 argument-4"

HO0|E EA: UH0|EE ?lsfl o] HHE #HBstcdH H#E £ SXIaHoF FLICH

proxy_server
(MEH ALE) Bt MO 2 HTTP 2 HTTPS TS A| MHE ™HolgLICthttp://x. x. x. x:8080.

7|2zkol ei&Lch.
proxy_server = http://10.11.12.13:8080

YOolE HA: o] dHE HEsl™ HO0IE HE K| pi&LICH

(ME ALY EHAEAM 53 AFE £ chdl CH7 ([P E AS St F K-St D 0 [queue] A
El A HM [queue] AME 7|2 AFAEE] CHZ[FRLICH queue A
1 30X O|LHE AE A, =R 2 50 E(-)BF Z & [o{of & L|C}.

/A Important

queue_settings® scheduler?t slurmZ M™E ZALH 2t X|HELICE cluster_type,

compute_instance_type, initial_queue_size, maintain_initial_size,

max_queue_size, placement, placement_group %! spot_price MHE2 X|H3Ix| &t
ofok grL|C}. disable_hyperthreading & enable_efa M™E2[cluster] MM E&=
[queue] MMM XIHE = UK E CtHM X|HE == gLt

[queue] MM Z|CH 57077F K| K| ELICH
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REAIEH LI [queue] AME BXFHAAIL.

0E E04, CtS M™2 [queue ql] % [queue g2]& AlztstE MMHE XIHELICEH

queue_settings = ql, g2

(® Note
AWS ParallelCluster & 2.9.004| of| CH&t X[ O] queue_settings F7IEIR&LICEH

UO0|E BA: UH0|EE @lsH o] dHE #HEsted K|t oF BrLIC.

rl:l
I
=]
0
I3
>
mo
Of

raid_settings

(MEH AFEH) Amazon EBS 28 RAID T4 gg[muuﬂﬁ%&%ﬁunﬁMﬂNEEEMEMQ
afiok 5k, 30kt O|LHE X, A}, 50| E(-) X WE()BH Z & E[o{oF &FLCt,

REMIBH LHE 2 [raid] MME HZES AR
0E E04, CIS MHE2 [raid rs]E Al&StE AMO0| Auto Scaling + 0| A EIE S X[HELICEH

raid_settings = s

HOO|E BA: o] ™S HE M UH0IET 51& K| Sf&LICH

s3_read_resource

(M AFEF) AWS ParallelCluster =01 ¢17| & AMA FHEHO| £04E Amazon S3 2|AAE X|HE
LICH

o€ S0 = of CHBt 27| T8 HMAE arn:aws:s3:::my_corporate_bucket* M3 & L]
Ch.my_corporate_bucket HZ! & & H{Z! 2| ZH| 0] ?_‘"é'%*L—lEP.

& Alof CHE REAIEH L2 2 Amazon S3 22 2 X5HMIL.

s3_read_resource = arn:aws:s3:::my_corporate_bucket*

Ho0|E EA: UH|0|E Soil o] dHE HEBY & JU&LICH
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s3_read_write_resource
(MEH AR AWS ParallelCluster = =04 217(/A27| HMHAE 204 Amazon S3 2|AAE KIHELICEH

ol & E01, 2 Development Z00] U= ZE Aol CHEE 7|/ 7] HMA
arn:aws:s3:::my_corporate_bucket/Development/* Xﬂ-‘-°*L—IELmy_corporate_bucket

ol

(i
1=
2
m
==
ro
Pal
=
ro
-
I

2 Amazon S3 2 S A ZTSHAL2.

s3_read_write_resource = arn:aws:s3:::my_corporate_bucket/*

Cl0lE B oo Fof o] MES HHY £ UsLICH

scaling_settings

Auto Scaling 40| = [scaling] MMEZ AlEeL[CH MM O|§2 EXALE Al&FaHoF 5+, 304t Of
LHE 2R, =&, 3t0|&E(-) X LE( )P

KEAIEH LIS [scaling] MlME & ESHAAIL.

o

ook i

l

x4
(=]

mn

01, Ct& M™2 [scaling custom]E Al&st=E AMH0| Auto Scaling 780 AFSE|E 5 K|
|C}.

=

scaling_settings = custom

HOO|E BA: o] ™S HESHH UH0IET 51& & X| Sf&LICH

scheduler

(=) EAH AAEHE HoleLot

ok

fEs M 2 ZaLch
awsbatch
AWS Batch

awsbatch 27| E240f| CHEF AtMEF LIE 2 HIEZ A7 & AWS Batch (awsbatch)2 & Z5tHA
o

.
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sge

@ Note
7% 2.11.52 E{ AWS ParallelCluster 2| AA& &2 K|St K| 2 &LICHSGE EE= Torque &7
=

Son of Grid Engine (SGE)

slurm

Slurm Workload Manager (Slurm)

torque
(® Note
7% 2.11.52 E{ AWS ParallelCluster 2| AA& 2 K|t K| 2 &LICHSGE EE= Torque &7
=.

Torque Resource Manager (Torque)

@ Note

AWS ParallelCluster {71 2.7.0 O|™0fl= scheduler mt2tO[E{7} ME ALEOIA T 7|22
O|i&LICtsge. AWS ParallelCluster {1 2.7.082 E{= scheduler Tt2t0|E{7} 2 &L|CH.

scheduler = slurm

UOO|E EA: o] ¥ E HESHH HH0|ET 51& K| Sf&LICH

shared dir

(MBS ALY) S Amazon EBS 2&0| B MLl 22 & HolgLct

0424 Amazon EBS 280l 0| M2 ALt x| OtM K. CHAl Z [ebs] M40 shared_dir 2t A
_T'_éI-L_||_—_|.

o -
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0424 Amazon EBS 2 & Z4oi CHEt XHM|IEH LIE 2 [ebs] MME & XSHA2.

71822t /sharedL|Ct.

CHZ oAM= ofl R E &) Amazon EBS £&& E04&LICH/myshared.
shared_dir = myshared

HOO|E BA: o] ™S HEsHH UH0|ET 51& K| Sf&LICH

spot_bid_percentage

rx
JITI

te) 7+
5

~—"

H A AF|EBawsbatch@! Z ComputeFleetl| Z|CH AT 714E HASHE O AFE L=
) =2 M™ELct

ro

C

™

m

x4
S

2

X N AT AlZ 70| M= ElL

IX| o™ 2C|ME 712 0]5H2]

N
fjo
ol
o

spot_bid_percentage = 85

Cl0lE BA: oo Foi o] MES HHY £ UsLICH

spot_price

@ Note
7™ 2.11.5582 E{ AWS ParallelCluster 2| AF& 2 X|®5HX| 2L &LICHSGE EE&= Torque 274&
2.

(MEH AFE) ComputeFleet 7|1&E AZIEE{(SGE, Slurm, & Torque). cluster_type 0| 2 MH

El Zolot A2 ElLICtspot. Zt2 XISIK| oo™ 2C|MHE 7174 o|ste| A% 7tZ40| RIHEL

EP queue_settings A%0| HO|El A< 0| M™HE M7t CZ [compute_resource] AlM9|
ot_price dHo=Z mx||sHoF &L|Ct.

AFEE{7F awsbatch@l B2 spot_bid_percentageE AHEEFLICH

UER A% 83 A% QIAEA 0{EHIO[XME FH Z oAl

0] & & A% 2l

rr
O
|>
i
|>
M
?|'_|
rr
E
H
o
o

H
kO
_Qk

N

FO mH

spot_price = 1.50
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® Note

AWS ParallelCluster {71 2.5.00{A cluster_type = spot spot_price® XIH35tX| &2
8L QUAFATE ComputeFleet AlTHE A|ZfEFLICH O[= AWS ParallelCluster EHH& 2.5.1 04| A
F=™ME|A&LICH

UOOIE BA: HUH[0|E Soil o] dHE HEBY = JU&LICH

tags

(MEH AR ol M AFEE Ef 2 E ™ ofEFL|CH AWS CloudFormation.

—tagsE Sl BHEE Ef1E XIH5t™ olzet o= 7 ef 2o HWEELIcH
HHE Ela= SYE 717t U= 78 Bl E Ho{ssLCh.

Ef 1= JSON FA0| x| HELICH 2% ol [ZEE AIESHX| OtMIL.

KEAIEE LIE S Yol 2 E2{MHAWS CloudFormation AF& A A 2| AWS CloudFormation Z|AA EH1 &

tags = {"key" : "value", "key2" : "value2"}

YUOO|IE E™: o] dHE HESHH U 0|ETL 51& & X| Sf&LICH

(® Note

UO[0|E HAo| M= AWS ParallelCluster HHT1 2.8.00| A T 2.9.17t X|2] tags ™ #HES
K| &5t x| ekt &LCt.

X 2.10.000 M B{F 2.11.79] A=
5FX| ot&L|C} O] AdXS £xI5f [f

Ls H o=

9

«Q
n
x
>
.
o
Sl
\l
1L
mo
A
rio
Q'I_l
rr
I
fe}
1L
r
o}
el
4
S
[m
>
.
b
=
S
>
.
o

ta = =
= SHAE YO0|EJt XIHE[X| 2E&LCt.

template_url

(ME AL EHAEE M85t Ol A& El= AWS CloudFormation ®IZ3!0| B2 E Mol LCt.
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7|24f2 https://aws_region_name-aws-parallelcluster.s3.amazonaws.com/
templates/aws-parallelcluster-version.cfn.json®L|C}.

/A Warning
O|Zd2 1z metn|ELICH o] dHE HEE

ﬁ?
>
ol
>
1o
4
lo
N
fIE!
FO
I
C
]

template_url = https://us-east-l-aws-parallelcluster.s3.amazonaws.com/templates/aws-
parallelcluster-2.11.9.cfn.json

UOO|E EA: o] 2 UHI0|E Soill EMEX| of&LICH

vpc_settings

(Z4) 22{AE{7} HHEZE|= Amazon VPC 422 [vpc
&rafioF 5t11, 30At O|LHEZ E Xt A, 3t0[&E(-) & HE()

REMIEH LIS [vpc] Mg BT EHAAIL.
0 & S0 CtS MHEHR2 AlESHE MM [vpc public]O| Amazon VPC 70| AF L= & XA ELICH

vpc_settings = public

Ho0|E EA: o] ™S HEsH UH0IET 51& = X| Sf&LICH

[compute_resource] MM

AFE glAAao M M™ME Ho|FLICH [queue] MMO| compute_resource_settings AHE2
[compute_resource] MM & EXFLICI [compute_resource] MM schedulerO| slurmZ
M™E F<oick X[HELICEH

o2
>
o
-
(@]

ompute_resource <compute-resource-name>]%LICt. compute-resource-
name2 EXtZ A|ZfsHoF 5t 11, 30t O[5t040F 5tH, &AL, <AL, 5tOIE(-) & HE()EF Z & =[ook &f

[compute_resource crl]
instance_type = c5.xlarge
min_count = 0
initial_count = 2
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max_count = 10
spot_price = 0.5

@ Note
[compute_resource] MAMof CiE x| 0| AWS ParallelCluster & 2.9.001| FI}HE|A& L
Ct.
=AM

* initial_count

* instance_type

¢ max_count

* min_count

* spot_price

(MEH ALE) Ol A

%_
PNCRUCER PN

CHAE| M4 AlZHo| ZotE|of Almie = Q&LICH min_count MHEELC 2 M= 58X 0|
scaledown_idletime A%O| W& Y&LICEH 0| MM initial_queue_size M™HE CHAIE

LICE.

Z|12gt2 oLct.
initial_count = 2

Ho0|E EA: UH0|EE 2lsll o] HHE HBstedH HFE E3E SXIaHoF FLICH

instance_type

(Z2) o] AFE 2|AA0 A2 E/= Amazon EC2 QIAEIA S8 S MO|gtL|CH QIAEA R3o| o} F
BlX{= master_instance_type Ao AFSE o} 7|EIX{Q} 52 g

M2 [queue] MMM HZESt= & [compute_resource

—_ -
1=
g
o
jul
kl
30
=.°|—_'
_9'_
g'l_
-
o
o
nx
0%

compute_instance_type MAE CHA|ELICH
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instance_type = t2.micro

HOolE HA: UH0|EE 2ldl o] M E HEstedH HFE EXE SXIsHor &L

max_count
(ME4 ALE ol AR E |_’.\_ ol M A|ZHEE £ Ql= Amazon EC2 QIAEIA O] X|CH JH£E A ghL|Ct.
initial_count MHEECt 2 /& MY AE ZEO|M A[RELICEH o] M2 max_queue_size

MdEE EH*HE*LIEL
71872k 10LCt
max_count = 10

AUHI0|E XA Ch7|¥€ 37|18 $4Kf == £ 0|2t e 2 Eo|g{H X AR E E3/8 Ko L|ch.

(® Note

AWS ParallelCluster HH™ 2.0.08E {71 2.9.17tX|= HFE Z3l0| SX|Z|7| X7HX| o o]
E HA0| max_count A HE 2 X|H5HK| L YE&LICE

min_count
(MEH ALEH O] AFE! EIAANIA AIRHE £ /= Amazon EC2 QIAEA O] 2|4 &8 MH$tLIC O]
HEtcEE 25 MY 8L S{AE M2 2|48 o 0t 9| Lo ARE 2lAAR A™

71 #nkxlE 2tz K| ef& L

Z|12gt2 oLct
min_count = 1

YOolE HA: Ci7|¥o| 8 =& +E E0/5{H HX HFE E3E SX|atiok FLICH

(@ Note

AWS ParallelCluster EH™ 2.0.08E T 2.9.17}HX|= HFE Z2/0|
E MZ0| min_count MH "?5'% X &SR] f k& LICH

o
Ral
m
N
2
DN
A
(o]
- .
in]
o
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spot_price

T 7b24g MBI O HFE BlAATt ZEHE Cf7/Qol
7 u] X

oH- o
compute_type 0| spotE HAHE FL0Bt ArEELICE O] E2 spot_price S CHAE

22 XI™stx| o™ 2C|ME 714 olste| A% 7tZ40] RaHELICH

Q0| Y UH AT QIAHAE B O £R0| WRE B AT QIAHA 0{=H0|KE AZ oA

spot_price = 1.50

HOO|E EA: UH0|EE ?lsll o]l HHE #HBstcdH H#E £35S SKIaHor FLICH

[cw_log] Al
CloudWatch Logs@| 73 & HolgrLCt.

A2 [cw_log cw-log-name]RILICE cw-Log-nameS EXIZ A|EfaHoF 5t 30X+ O|5t040F &t
EXH <A 5H0|&E(-) Y HE)M ZEE = U&LICH

2 oo

[cw_log custom-cw-1og]
enable = true
retention_days = 14

KEMIEH LI 2 Amazon CloudWatch Logs®@t2| & &, Amazon CloudWatch CHA|2 £, Amazon
CloudWatch Logs2te| S MME FEFAML.

(® Note
cw_logOil CHEF X[ 0] AWS ParallelCluster ™ 2.6.004| M F7HE|R&LICEH

enable
(A1EH AFE) CloudWatch Logs7t & ASHEIR = K| 042 & LIEFHLICY.

71222 trueLICt falseE CloudWatch LogsE HIEA3t5H= O A ELICEH
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CHS o= CloudWatch LogsE & A5t &tLCt
enable = true

YUOO|E E™: o] dHE HESHH YO 0|E7 51& = X| Sf&LICH

retention_days

t= o =& LIEFELICH

ol

(AMEH4 AMEH CloudWatch Logs7t 7 21 O|HEE X

7127f2 14uct x|®ElE 421, 3, 5, 7, 14, 30, 60, 90, 120, 150, 180, 365, 400, 545, 731, 1827,
3653¢/L|Ct.

CHS ool ME 30 5S¢t 21 O|HEE SX|5HE E CloudWatch LogsE T A48 LICH.
retention_days = 30

ACIo|E HA: UH0|E Fof o]l dHE HEY & JU&LICH

[dashboard] A/M

CloudWatch CHA|EE Q| M MHE M o|gL|Ct.

ol

3{Al2 [dashboard dashboard- name]%lL—lEf dashboard-name2 EXE A|ZtaH{oF 5t11, 30X}
J)E

O|sto40F 5tH EXF, A stol&(-) X HE()E 2&E + UA&LICH

[dashboard custom-dashboard]
enable = true

(@ Note
dashboardoil CHEt X2 AWS ParallelCluster 71 2.10.00| A F7HE|{& LICE.

enable
(MEH ALE) CloudWatch CHA|E E7 g HSHERA=X| 1R E LIEFHLICE

7127t truedLICt. false= CloudWatch CHA|E EE H|& A48t 8HLCt.
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i
ik
0z
K
g
C
AN

Ct2 of= CloudWatch CHA|E E
enable = true

AUCIo|E EA: HUH0|E Fof o]l dHE HEY & JU&LICH

[dcv] MM
= =0 A A-™El= Amazon DCV MEHe| 4 S HolghLct.

Amazon DCV MHE &5t 7d5t2d™ dev MMM 2|8t dcv_settings O|ELE 28
AE{E X|™H5t1 , master, base_os alinux2centos7, ubuntul804 EEE enable2 A%
Ctubuntu2004. 3IlE = =7} ARM QUAEIAQI B alinux2, centos7E = base_osZ A e
Ctubuntul804.

¥ o2

=& (B ZEaliof grLct.

[dcv custom-dcv]

enable = master

port = 8443

access_from = 0.0.0.0/0

AEMIEE LI Amazone E5l 5= =20 942 DCV B & X 5HM| 2.

/A Important

7|22 2 o Amazon DCV ZE MH2 2 E IPv4 FA0{ @24 AWS ParallelCluster U &L
Ct. 22{Lt Amazon DCV M|440i| URL CHEF 7t Q= BB Amazon DCV ZE0i 445t
of| A 7t gtetEl & 30 O|LHodl Amazon DCV A|Moj| @1Z38% = URL U &LCtpcluster dcv
connect. access_from A™ME Al23t04 CIDREA!0| X|HE IP ¥|Z Amazon DCV ZE
of CHEt HMAE FIHE MEt6tT port HHEE AISSt0{ HIEE ZEE A™FLICH

(@ Note
centos82| [dcv] Ao CHEt X2 AWS ParallelCluster EHM 2.10.401 A M| 7HE|& L
Ch. of [dev] A4Ad0] CHEH X| 40| AWS ParallelCluster E% 2.10.001 centos8 F7HE|R &L
Ck. AWS Graviton 7|8t QIAEAA [dcv] Ao CHEF X|20] AWS ParallelCluster {7 2.9.0

A2 [dev dcv-name]LICt.dcv-name & EXtE A|Z5t10 30Xt O|5H0|H 2 A}, <X&t, 5H0|E(-)
EE(

[dcv] Miad
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ol 27L& LICH alinux2 2 o] [dev] Ao CHEH X|20] AWS ParallelCluster E{H
2.6.001 ubuntu1804 F7LEI&LICE o] [dev] AlMof CHet X[ 0] AWS ParallelCluster H
™ 2.5.00] centos7 F7LE|}&LICEH

access_from

1% ALE) Amazon of 1Z2% CIDREAI9| IP HIE X|HELICIDCV. o] M2 7+ 2ot
J1EE AWS ParallelCluster 4848 MHEH AHSE LICH

71Ezte ofH QIEL ZAME HMAY £ 2= 0.0.0.0/0LIC
access_from = 0.0.0.0/0

AUCo|E HA: UH0|E Sof o]l ¥ E HEY & JU&LICH

enable

E 0| AmazonDCVO| M3 E|R}=X| 0{F E LIEHHLICH 3| E = EDCVH|A Amazon
ZIQstHot & 28 £M5l84H enable MHE 2 MAELICHmaster.

enable = master

(® Note
Amazon FE =M A E|= Amazon DCV E2t0[|21E 2 Amazon DCV At 7+o| Ef
g 255ts ol AH8ElE R HEE QISME DCV S22 MR LICH AHA| QIS ME
T445242 Amazon DCV HTTPS Q15 M MME &HZ5HAM 2.

UO0|E EA: o] S HESHH HH0|E7I 51& =IXK| §F&LICH

port
(MEH ALE) Amazon o] ZEE K| LICIDCV.

71222 8443lL|C}
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port = 8443

HOO|E EA: o] ™S HESHH UH0IET 51& | X| Sf&LICH

[ebs] AlM

SIE - E0 EHAHE|T NFSE Sl AFE 20| 2R El= &0l CHE Amazon EBS 28 74 &A™
£ ™Mo|gfLCt.

Z{AE]| 292|0oll Amazon EBS 252 T &5t WHE LdolEEd{M™ [cluster] #
#lebs_settingsE& HZ5HAIL.

S{AE £ F7|of Fojerx| et T PWTF AEE|X|0f| 7|&E Amazon EBS E&2 Al235le{H
ebs_volume_idZ X|HFIAIL.

ebs_volume_idX|H35tX| o™ S E{AE{E AWS ParallelCluster A& [ [ebs] M&H0IAM EBS
EES dMstn EAHE MAXME I &1 Clo|EHE ATMIE LICH.

= 2 A 23{AEE M E23HAEZ 0|5 AWS ParallelCluster OHO|Lq {7 EE&= T |

G4I2 [ebs ebs-name]LICt ebs-name2 X2 A|Zt5H{oF 5t 11, 30Kt O|5t040F 5tMH, EAt, =
HOIZ(-) & 2E ()2 3|00k BfLICH

[e]]]

[ebs customl]

shared_dir = voll
ebs_snapshot_id = snap-xxxxx
iol

200

volume_type

volume_iops

[ebs custom2]
shared_dir = vol2

A
e shared_dir

* ebs_kms_key id
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* ebs_snapshot_id

¢ ebs_volume_id

* encrypted

* volume_iops
¢ volume_size

* volume_throughput

 volume_type

shared_dir
(E4) 3% Amazon EBS EE0| & XiE B2 E X|HELICt
O| ml2}O0|E{E 048] Amazon EBS E52 A% M ZeFfL|ct.

Amazon EBS & SILIE A&35l= 82 0| M2 [cluster] MMof| X|I'HEl shared_dir2 &0
gLt chE ool M= 280[ /vollof ERHE LICH.

shared_dir = voll

YO|o|E HA: o] dHE #HEsl™ UH0IE HE K| pf&LICH

toll A& AL X K| AWS KMS 7|& K| EFLCt,

rz
iu
>
0°T"
+0I-
Yol

O| m}2t0|E{= encrypted = truelt &7 Ar&38HoF FL|Ch EBH AFSAF X[ ec2_iam_roleO| U
o{of & LC}.

Folr

REMIEH LHE 2 MEXE XIE KMS 7|E AL S ClAT Y55t

oo
J
mjo
itd]
b
9'|_|
x
kO

ebs_kms_key_id = XXXXXXXX-XXXX=XXXX=XXXX=XXXXXXXXXXXX

UHI0|E HA: 0| S HEStH UOI0IET} & E|X| §f&LICH

ebs_snapshot_id

(458 AL

0¥

) AHAFE EFO| AAR AFESHE R Amazon EBS AHAF IDE HO|ghLCt

ol
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Z|2zkol ei&Lct.

ebs_snapshot_id = snap-xxxxx

HOO|E EA: o] ™S HESHH UH0IET 51& & X| Sf&LICH

ebs_volume_id
(MEH AR BllE =E=0i @128 7|& Amazon EBS 2&2°| 28 IDE HolgL|ch
7|&22gtol elg Lot

ebs_volume_id = vol-xxxxxx

Ho0|E EA: o] Mg HE M AUH0|ET 31E = K| & LICt

encrypted

(A% AtE) Amazon EBS 282 LS5 8X| 0428 XIHELICt & ALiAkDL 87 AL SHA| OHA
o

7|8 22 falseRLICH.
encrypted = false

UHI0|E HA: 0| S #HBSHH UOI0IET} & E|X| §f&LICH

volume_iops
(MEH AFEY) io0l, i02 2 gp3 R =& IOPS =& Ho|F LIt

7182k, XIHEl=E Zf, volume_iops® volume_sizel| HI€ S volume_type &
volume_sizeOi 2t G2t &ILICEH

volume_type =iol
7|2 volume_iops =100

K| El= ZF volume_iops = 100-64000 1
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Z|CH volume_iops:volume_size HIE2 GiBE 50 IOPSEILICE 5000 IOPSOE Z|A 100GiB2
volume_size ZRErLIC}.

volume_type = io2
7|2 volume_iops = 100
X|¥El= Zf volume_iops = 100-64000 (i02 25 A Z YA EF9| B2 256000) t

Z|CH volume_iops:volume_size H|E2 GiBY 500 IOPS&ILICt. 5000 IOPSH= |4 10GiB2|
volume_size7} E8tL|Ct.

volume_type = gp3
7|2 volume_iops = 3000
X|¥El= 2f volume_iops = 3000-16000 t

Z|CH volume_iops:volume_size H|E2 GiBY 500 IOPS&ILICt. 5000 IOPSH= |4 10GiB2|
volume_size ZELILC}.

volume_iops = 200

UO0|E EA: AUH0|E Soil o] HE HEY = JU&LICH

1 Z/CH IOPSE 32,000 IOPS 0|42

2 = ZH|X{<=l Nitro AIéE*'7IHF O_lﬁEdAOIHD E AHEILICEH

CHE QIAEAE= %[CH 32,000 IOPSE E&EE == 2 ™A o
sl E2e = i&LItt i02 28 dAZP A E'EE A H256 OOOOI volume _iops &t % INFek-
Ct. XEAIEH LI 2 Amazon EC2 AF2 MMl io2 EE A Z A EE (0|2 E7]) 2 FESHAA

(M= M) SeE B8Ol 37I(GiB)E AIHHLICHARAE ALSSHR|

rr
o
5

[

718 ZtoF XM= 22 volume_typeO 2k E2FEILICE.

volume_type = standard
7|2 volume_size = 20GiB

X E|E 2t volume_size = 1~1024GiB
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/instance-types.html#ec2-nitro-instances
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-modify-volume.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-volume-types.html#io2-block-express
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volume_type = gp2,iol, io2 % gp3
7|8 volume_size = 20GiB

K| E|lE 2t volume_size = 1~16384GiB

volume_type = scl & stl
7|2 volume_size = 500GiB

X|HE|lE gt volume_size = 500~16384GiB

volume_size = 20

® Note
AWS ParallelCluster HHX1 2.10.1 O|F0E 2E E& Q&0 7|EZt0| 20GiB{I& LICt.

YUOO|E E™: o] dHE HESHH UH0IET 51& = X| Sf&LICH

—

volume_throughput

(M=4 A8 gp3 BB KBl X2IFS MiB/s B9IZ HolBfLICt

—_ o

X|HEl= 2t volume_throughput = 125~1000MiB/s

volume_throughput:volume_iops@| HIE2 0.258 Z1}& = Q& LICH 1000MiB/s2| ZICH X E|
22 2 MHE volume_iops A& 0| %A 40000040k & LICE.

volume_throughput = 1000

® Note
of CH& X| 942 AWS ParallelCluster HH71 2.10.101l volume_throughput F7HE|}&LICE

ColE HA: o] dHE HE s HOOIEI HE K| pi&LICH
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volume_type
(MEH AFEH) A|EHE 2&9| Amazon EBS 28 R&& K|™ELICt

gp2, gp3

General Purpose SSD
iol, io2

Provisioned IOPS SSD
stl

X2l =™t HDD
scl

=E HDD

standard

O|™ MIcH oA

KHAIEH LI8 S Yot 2248 Amazon EC2 A8 MBA{ 9| Amazon EBS E& ®

[0
ik
M
Qﬂ
=
FO

7|2 2f2 gp2&Lich

volume_type = io2

(® Note
gp3%! of CiEt X[ 0| AWS ParallelCluster EHT 2.10.104| i02 F7+HE|R&LICH.

Ho0|E EA: o] ™S HEsH UH0IET 51& = X| SF&LICH

[efs] AlM

sl L HFE - =of ERHE Amazon EFSO]| CH8F £ MHE ™olgtL|ct REMIEH LI 2 Amazon
EFS API Reference?| CreateFileSystem2 2 XM
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/EBSVolumeTypes.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/EBSVolumeTypes.html
https://docs.aws.amazon.com/efs/latest/ug/API_CreateFileSystem.html
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Z{AE Holol Amazon EFS T A|ARIS Z3stE WHE YotEed™ [cluster] #
#/lefs_settingsE HZ5HMILR.

SHAE £ F7|of Foierx| St H7| ¥WT AEE|X|0f 7|& Amazon EFS I A|AEIZS AF25}
g4 efs fs idS X|HGIMIL.

efs_fs_id2 K|HSHK| et 2™ AWS ParallelCluster7t SE{AES MAME [ [efs] AZI04 A
Amazon EFS I} A|ABIS OtE 1 SAEE AKAE M ot AAED OO|EE APA|EFLICEH

AAME LI 2 Al 2AEE M 2HAEZE 0|5 AWS ParallelCluster 00| H{F EE = T |
HAY &5 HZsAM

A2 [efs efs-name]ULICt efs-name2 EXLE A|ZHSHoF 5t 11, 30Xt O|5t040F 5tOH, =X, =
8HO|&Z(-) & LUZE( )Pt =& z|o{ok gLC}

00|I

Kt

H

[efs customfs]

shared_dir = efs

encrypted = false
performance_mode = generalPurpose

=M
+ efs_fs_id
» efs_kms_key id

* encrypted
» performance_mode

* provisioned_throughput

* shared_dir

» throughput_mode

0| SME X|™M6lH™M shared_dir2 M elgt 7|E} 2= Amazon EFS SM0| 25 3 E/L|CT

efs_fs_id 196
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. AEO| 7} ododof 7IE EXY CHANO| 22T 0.0.0.0/001M S E QIHEC U OFRHFEE NFS
E8HZ0| i T AlAH

g

efs_fs_idE #Qlst7| I8 trld HALE s™sted™ IAM HEof Ch5 ‘HEhol Rlofof Lot

* elasticfilesystem:DescribeMountTargets
 elasticfilesystem:DescribeMountTargetSecurityGroups
* ec2:DescribeSubnets

* ec2:DescribeSecurityGroups

e ec2:DescribeNetworkInterfaceAttribute

il

QFE WX|5tE{™ o|HEt HEF2 IAM HEof| F7H5H7{LE sanity_check = false& AZH5H0F
LIC}.

/A Important

QIHI2E 2! O} RH2E NFS EZiZ0/0.0.0.0/001 M SIS E B NS MHE E2
SR CHA O 742 39 LH ofC|oi| HE NFS EfRH & of ot A|AEI0] B 7HELICH AWSE
AEHO| 71 JA LHof B XA CHA 2 Mddte Je HESHR| §E&LICt CH&l AWSTH Of B
HE XMel5tAH stML. ABO| 7+E Hdof B X CHab ol Qlofof 5t 75'-?— [vpc] MMM
vpc_security group_id SME M350 ALSA X[ 2ot JEE ME5t= AWE 1o
LICt 2 CHS s 2ot O&S & A CHaof F716tn sanlty_checks SHAlsHo 2244
EHE Mot

7|&zkol ei&Lch.

efs_fs_id = fs-12345

AColE EA: o] dHE HEsH HO0IET HE K| pi&LICH

(MEH AEH) (MEH ALE) 25 8HE I AARIZS E 56t O AL2E AWS Key Management
Service(AWS KMS) 12 Zt2[ 7| AlEetL|ct o] SM0| MHEE B2 encrypted HHEE trueE
R

X|gsHoF gLICt Ol= Amazon EFS API & Z 2| KmsKeyld Tt2tO|E{0]| CHS & LICt.
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https://docs.aws.amazon.com/efs/latest/ug/API_CreateFileSystem.html#efs-CreateFileSystem-request-KmsKeyId
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Z|2zkol ei&Lct.

efs_kms_key_id 1234abcd-12ab-34cd-56ef-1234567890ab

YUOO|E E™: o] dHE HESHH U 0|ETL 51& = X| Sf&LICH

encrypted

(M= AME) THQY AlARIO| 2t 2 8tElEX| 04 & LIEHALITH Ol Amazon EFS APl &% 0 Encrypted
n2bOjEfof CHS Bk

7|22t2 falseL|Ct.
encrypted = true

Uo[0|E HZ: o] M2 HE st HUH0|ET S &IXK| & LICH.

pexformance_mode

(MES ALE) Y A|ARIS| M5 REE ™MOlEfLICt Ol= Amazon EFS API & X 9| PerformanceMode
ut2talE{of cHS &t

FEM2 S 4L

n

Fol
rok
rlo

o
TT

* generalPurpose

* maxIO

7|22t generalPurpose &lLICt.

performance_mode = generalPurpose

encrypted 198


https://docs.aws.amazon.com/efs/latest/ug/API_CreateFileSystem.html#efs-CreateFileSystem-request-Encrypted
https://docs.aws.amazon.com/efs/latest/ug/API_CreateFileSystem.html#efs-CreateFileSystem-request-PerformanceMode
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HOO|E BA: o] ™S HEsHH UH0IET 51& = X| Sf&LICH

provisioned_throughput

(MEH AFEH MiB/sE SME|S ZRHIXYE 1Y AlAE %{2|Z2 Hol# LTt Ol Amazon EFS API
&t & 9| ProvisionedThroughputinMibps I}2F0|E{01| CHS & L|C}.

O| m}ZtO|E{E A8 E A throughput_modeZE provisionedZ A5l oF g LIC.

MelZ Y92 1024MiB/sULICH EEEH B7HE 2 st2{H AWS Supportdl| 22/8tA| 2.

Z| A2 0.0MiB/sLICH
provisioned_throughput = 1024

UOolE HA: UH0|E Fofl ol dHE HEL & JU&LICH

shared_dir

(ZH) FlE L HFE = =2| Amazon EFS Ef AR XIS Mo|ghL|ct.

o| mtzt0lE= Ea = ULICH Amazon EFS MM2 shared_dirO| X|HElE BB AFSELICH

4>

NONE EEE /NONES 3] CIEEZ|Z2 AFE5HK| OHAHI2.

Ct2 of|od A= Amazon EFSE /efsoi EFRHErLICE.
shared_dir = efs

Hoo|E EA: o] S HE5H UH0|ET 51& =IX| 2F&LICH

throughput_mode

(MEH AR I AAEIO| XZ|F ZEE Mo|gL|C} O] Amazon EFS API 2 Z 9|
ThroughputMode I2F0|E{0d| CHS & LICH.

SM2 ChEnt 24Ut

ol
rot
ro

o
T

* bursting

provisioned_throughput 199


https://docs.aws.amazon.com/efs/latest/ug/API_CreateFileSystem.html#efs-CreateFileSystem-response-ProvisionedThroughputInMibps
https://docs.aws.amazon.com/efs/latest/ug/API_CreateFileSystem.html#efs-CreateFileSystem-request-ThroughputMode
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* provisioned

7|82t bursting&lL|Ct.
throughput_mode = provisioned

ACo|E EA: UH0|E B0l o]l dHE HEE & JU&LICH

[fsx] Al

A El FSx for Lustre Tt A|ARO] CHEt T4 AHE HolghL|C XtMEH LIS YotEE{H
Amazon FSx API £ X 9| Amazon FSx CreateFileSystem& & X 3HM[ 2.

base_o0s0| alinux2, centos?7, ubuntul804 EE = ubuntu2004Q! 232, FSx for Lustre7} X[ E/L]
C}.

Amazon LinuxE A& = 7{'=0| 4.14.104-78.84.amznl.x86_64 EE
grLict. X|E2 Amazon FSx for Lustre& AFE AHAM Q| |ustre 2 2I0[|Q1E M %]

(® Note

FSx for Lustree €4AH awsbatch& AHEHZE AIEE ZA0l= XML/ K| et&LICH.

® Note

centos80i| A 2| FSx for Lustre0d| CHEH X|242 AWS ParallelCluster {7 2.10.404| A XM 74 ZI A
& LICt ubuntu20040i| A 2| FSx for Lustre0d| CHEH X| 32 AWS ParallelCluster EH& 2.11.00|
M FILEIAELICH centos80i M 2| FSx for Lustre0i| CH8H X212 AWS ParallelCluster B
2.10.00 M FILEIRELICE alinux2, ubuntul604 2 ubuntul8040iA{2| FSx for Lustre
of| CHEH X| 22 AWS ParallelCluster HH™ 2.6.00| A F7HEIA& LICH centos70i M 2] FSx for
Lustre0i| CHEF X|¢42 AWS ParallelCluster T 2.4.004 A FIHE[FA&LICEH

7|1E It AAERIZS AS5tE B2 988 ZEK| QHIRE 2! OFRHI2E TCP EBiEE 585t 2
ot 2F 0| edZAsHoF gfLICH 2ot I8 HElM 2428 0.0.0.0/022 H5tH Z2t0|HET S
o FRlolZ2EZ 3l TE HQof Cis VPC EQH 12 Lol 2E IP oM VAT £ aLct
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https://docs.aws.amazon.com/fsx/latest/APIReference/API_CreateFileSystem.html
https://docs.aws.amazon.com/fsx/latest/LustreGuide/install-lustre-client.html
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ot A|ARIOf CHEF BMAE FIIE MEtetedH 2ot O #&/of 20t MEHAel A4
O| Z&LICt o & E0{ EC} #+A™QI CIDR 2, IP A E£= 2o I8 IDE
vpc_security_group_idE AME3IX| A2 82 0| Yo A5 2 = EL|Ct.

Se{AE =™ F7|of Foex| b= BT HF AEEZ|X|0ll 7|& Amazon FSx It A|AEIS AL S}
24 fsx_fs_idg X|HGHAMI2.

fsx_fs_id& K|ZstX| &t2™ AWS ParallelCluster7} 2E{AEE MAMe [l [fsx] X0l A FSx
for Lustre I} Y A|AEIS BtE T Z{AEE AXE m otY A|AEIT CIO|E{E AMA|EFLICE

KAE LI 2 Al 2AEE M 2HAEZE 0|5 AWS ParallelCluster 00| H{F EE = i |
HAY &5 HZTM L.

A2 [fsx fsx-name]RLICt fsx-name2 EXIE A|Z&{oF 5t 1, 30A+ 0|5+040F 54, EAt, =
Kb, 5FO|ZE(-) L W& ()8t ZEHE|o]oF BFLCt.

[fsx fs]
shared_dir = /fsx
fsx_fs_id = fs-073c3803dca3e28a6

A =k

>
>
m
mo
0z
_L
o
_I

dottd™ CtS mtet0|eE AFSELICH

[fsx fs]

shared_dir = /fsx

storage_capacity = 3600
imported_file_chunk_size = 1024
export_path = s3://bucket/folder
import_path = s3://bucket
weekly_maintenance_start_time = 1:00:00

|

» auto_import_policy

» automatic_backup_retention_days

« copy_tags_to_backups

» daily_automatic_backup_start_time

« data_compression_type

* deployment_type

» drive_cache_type

[fsx] MM 201
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 export_path
» fsx_backup_id

» fsx_fs_id
+ fsx_kms_key_id

 import_path
* imported_file_chunk_size

* per_unit_storage_throughput

* shared_dir
» storage_capacity

* storage_type

» weekly_maintenance_start_time

auto_import_policy

(1% AFBHFSx for Lustre THU AIAEIS MASHE Ol AHSE S3 BIZI0] W A
S Jtxie7| M XM LUD TS gte ohan ZaLn

0%
|0
i
02
gh
N
1o
i
Pal

NEW

FSx for Lustre7} Xl FSx for Lustre It A|AEIM| EXNSHK| &= HAZEE S3 HZ!Of| FIHE A 2
Aol ClHEZ S8 RS2 2 7FHKHSLICE

NEW_CHANGED

FSx for Lustre7t 83 HHZ!0l| F7HEl M Z4%| & 83 HAoM HEE 7|E & of ot & C|HE |
222 522 JtMSLch

O|&= AutolmportPolicy &0 s & LICt XtA|I8H LI& 2 Amazon FSx for Lustre AFHE A

M9l S3 HZ!0| M UC0|E RS 71K 7|8 XML, auto_import_policy It2HO|

EE X|H& m=, automatic_backup_retention_days, copy_tags_to_backups,

daily automatic_backup_start_time & fsx_backup_id Zt2tO|E{E XISt X| 2fofofk &L
Ct.

auto_import_policy ™ X[HstX| et RS 7IX2 7|7} H|& &3t LTt FSx for Lustre=
o AARO| HEE M 213 E S3 HA o ot I C|HER| SSeF Yolo|EFLICH
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https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/aws-properties-fsx-filesystem-lustreconfiguration.html#cfn-fsx-filesystem-lustreconfiguration-autoimportpolicy
https://docs.aws.amazon.com/fsx/latest/LustreGuide/autoimport-data-repo.html
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auto_import_policy = NEW_CHANGED

® Note
auto_import_policyOf CHEF X| 22 AWS ParallelCluster HH& 2.10.00{ A E 7| & L
Ct.

QCI0E BA: 0] TS HZFHH ACI0IE 7t HBEIR| S&LICH

rEE

automatic_backup_retention_days

AENALS B2 EEE A8 X™HELICH 0|32 PERSISTENT_1 HIE R& 0l A
ot AP E 4 U&LICH automatic_backup_retention_days ItZHOIE{E X|HE e,
auto_import_policy, export_path, import_path ! imported_file_chunk_size Il2}0|
E{E X|&5tK| gtotok & LIC} Ol= AutomaticBackupRetentionDays <5430 & &t LIC}.

7|2zk2 0LICt ol dE2 xtS WU S HIF G ELICH 758 2h2 001 M 35 Ato|e| Ha (2 F) Y

LICH

ffo

automatic_backup_retention_days = 35

® Note

AWS ParallelCluster EHH%1 2.8.00lA automatic_backup_retention_daysOil CHEF X[ O]
FILEIRA&LICH

HOo|E HA: UH0|E Fof o] dHE HEH & JU&LICH

copy_tags_to_backups

(ME AP AARIC| EfIE ol SALEX| R & X|HELICH O|Zd2 PERSISTENT_1

HHEZ M ALSE = U&LICH copy_tags_to_backups Zt2tO/EHE X|™H

g automatic_backup_retention_daysE 0ECH 2 Zt2 2 X|&sHok 6tH,
auto_import_policy, export_path, import_path & imported_file_chunk_size I2t0|
El= X|IH35HX| etotof &rL|Ct. Ol CopyTagsToBackups 430 & LICt.

71222 falseL|C}.
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https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/aws-properties-fsx-filesystem-lustreconfiguration.html#cfn-fsx-filesystem-lustreconfiguration-automaticbackupretentiondays
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/aws-properties-fsx-filesystem-lustreconfiguration.html#cfn-fsx-filesystem-lustreconfiguration-copytagstobackups
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copy_tags_to_backups = true

® Note
AWS ParallelCluster % 2.8.00|A copy_tags_to_backupsOf CHEF X[ 0| FIIE|FAEL
Ct.

Hoo|E EA: o] MY E HE5H UH0|ET 51& =|XK| & LICH

daily_automatic_backup_start_time

(MEH AP ALS M E AIZHE A[ZHUTC)E RI™ELICE 0|42 PERSISTENT_1 HiE &

o MEE AL E £ Q&LICH daily_automatic_backup_start_time ZtZIO|E{E

X|X& mf automatic_backup_retention_daysE 0ECH & 2t Z X|&5HoF 5lH,
auto_import_policy, export_path, import_path & imported_file_chunk_size I2}0|
E{e= X|H3HX| etotok &L|C} Ol DailyAutomaticBackupStartTime <4301 i &hL|C}.

SA2 HH:MMRULICEH HHE §HF & MZ TP E A[ZH0-23)0]|1, MM2 AlZtel M2 mEE & iLct
E0{,UTC 7|& 271 1:03 A|lZ+2 CtS1t Z&Lch

daily_automatic_backup_start_time = 01:03

7|124t2 00:00 & 23:59 Ato|o| FE| AlZHRILIC.

(® Note

AWS ParallelCluster B 2.8.00|A daily_automatic_backup_start_timeOi CHEt X|&
O FI7H|R&LIC.

HO0|E EA: UH0|E Soil o] dHE HEY & JU&LICH

data_compression_type

(MEH AFEHFSx for Lustre CIIOJE] & & &
LICt XtAM[EF LIS Y otEE{ Amazon
Me.

& X|HgLICt ol DataCompressionType
FSx for Lustre At& B M| Lustre Ci|O[E &f

daily_automatic_backup_start_time 204


https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/aws-properties-fsx-filesystem-lustreconfiguration.html#cfn-fsx-filesystem-lustreconfiguration-dailyautomaticbackupstarttime
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FUE R 42 Lz4LICH Clo|E & =2 HIgMd35le{™ data_compression_type Tt2tO|E{E
M7AHSHMIL.

data_compression_type = LZ4

(® Note
AWS ParallelCluster H{71 2.11.00{| A data_compression_type0l CHEF X| 0| FIIEIR &
L|C}.

AUCIo|E EHM: MH0IE S0 o] EE HE

ek

= AELICH

deployment_type

MEH AFEFSx for Lustre HIZ RS2 |’é>

2 Amazon FSx for Lustre AFHE A A
U ET| ME|E et 23 eHX| HHE &
ICt. 718 ME|FELC =2 HAE X2

gFLICt Ol DeploymentType £4301 S &FLICH XFA| 8
9| FSx for Lustre HiZ SME HZESHMIQ. OIOIE{Q] /A
e MEHEFLICH SCRATCH_2& X4 AT EHR| T AlA
|Zot ME F ClolE ¢335E M3 ELCH

—~

I
e rH o

=

gt 22 SCRATCH_1, SCRATCH_2 & PERSISTENT_1@4LiCt.

Jo
Fol

SCRATCH_1

FSx for Lustre2| 7|2 HHZE SELICE O] HHE F oAM= storage_capacity &d 2foll 1200,
2400 2! 36002| Hi=7} 7Fs&FLICH. AWS ParallelCluster {71 2.4.004 A SCRATCH_104| CHEH X|&
O| F7IHEIR}&LICE.

SCRATCH_2

>

Z M AT PR T A|ARIQJLICH KT EET FF ot 42 7I& MElF 2l zI0] 6HiE R|HE L
Ch. 3t X[HE[= AWS 20 X|HEl= QUARHA o CHal S N
LIC} REAMI8H LIS 2ol E 24T Amazon FSx for Lustre A2 MHEAMC| M4 5 o|o|E 53}

XML, O]l HiZ FEO|ME storage_capacity A™ Ztoll 1200 & 24002] Hi=~7
Ct. SCRATCH_201 CHEt X|240| AWS ParallelCluster %1 2.6.00{| M F 7} E|A&LICEH

PERSISTENT_1

E
oIr
i
C

7| HEe sl MARIRSLIC Y Mls 71840 o0 T AlAR 0| YIXIE AWS 7+8
o4 Lioil ClOIEI7H AHS 22 SMELICH XIHElS QIARA S8 Cis &4 5 Hloje 223t
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£ X|HELIC ol HlZ S&olME storage_capacity A& Ztoll 1200 ! 24002] Hi=7} 7Hs
gLICH. PERSISTENT_104| CHEt X|¢40| AWS ParallelCluster 7 2.6.00| M F7FEIA & LICE.

7|2Zt2 SCRATCH_1¢lLCt.

deployment_type = SCRATCH_2

@ Note
deployment_typed| CHEF X| 40| AWS ParallelCluster HH™ 2.6.00| M FI7HE|R & LICE.

HOO|E EA: o] ™S HEHH UH0IET 51& & X| Sf&LICH

drive_cache_type

(MEH AP I A|AERO| SSD E2FO|E FHAI7F U= X|EHELICH storage_type A& HDDE
b 42 o] SMet Mg 5= A&Lict Ol DriveCacheType &4301| s & LICH AbAMIEH L8 S
Amazon FSx for Lustre AF& A A Q| FSx for Lustre HH{EZ SME & XSHMI2.

Ut & 242 READRILICE. SSD E2t0|E FHA|E HIE M5H6tEi™ drive_cache_type HHEE

drive_cache_type = READ

(® Note
drive_cache_type0i CHEt X| 42 AWS ParallelCluster {7 2.10.001| A F7HE|R & LIC}.

Ho0|E EA: o] ™S HE M UH0IET 51& K| Sf&LICH

export_path

(MEd Ao A| Ho| 2EE LHELHE Amazon S3 BZE X|™HELICH export_path T}

2O|E{E X|HE e, automatic_backup_retention_days, copy_tags_to_backups,
dally_automat1c_backup_start_t1me 2l fsx_backup_id Dt2tO|EHE X|'H3HX| eotok gL
Ct. Ol= ExportPath &40 sHE & L|Ct Tt C|O|E{2t M|ELHIO|E{= export_pathE XSS = LY
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https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/aws-properties-fsx-filesystem-lustreconfiguration.html#cfn-fsx-filesystem-lustreconfiguration-exportpath

AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

HIHXIX| ef&LICH ololE X HIEIHIO|EE LHE L= -0l CiEh REMIEF LIS 2 Amazon FSx for
Lustre AtE HBAML| CIO|E 2|2 X|E2[0l CHer 18 LIS LHELHT|E HZshM L.

7|22t 2 s3://import-bucket/FSxLustre[creation-timestamp] YLICt. 037|M import-
bucket import_path Zt2t0/E0|M MBS = HAILICEH

export_path = s3://bucket/folder

UHI0|E HA: o| Y E HEStH UOI0IET} 51& =/ X| §f&LICH

fsx_backup_id

(MEH AL 7| E Aol T AABRIZ S5t= O AFSE ¥ IDE XI™HE LICH fsx_backup_id
m2tO0/ElE X|™HE e, auto_import_policy, deployment_type, export_path,
fsx_kms_key_id, import_path, imported_file_chunk_size, storage_capacity

2 per_unit_storage_throughput Tt2tO|EHE XISt X| efotof g L|Ct. of2{&t ut2tO|

Bl S0l i34 &ILIct 8, auto_import_policy, export_path, import_path %
imported_file_chunk_size I}2}0|E{E K| S+K| ofotof g LICEH

O|= Backupld & 440 sHE&LCt.

fsx_backup_id = backup-fedcba98

(@ Note
AWS ParallelCluster H7 2.8.00{ M fsx_backup_idofl gt x| 20| F7IE|&LICEH

Hoo|E EA: o] MY E HE5H AUH0|ET 31 = K| & LICH

fsx_fs_id
(MEH AFENZ|E FSx for Lustre THY A|ABIS AZEL|CH

KIHSHH [fsx] MMO| shared dir & fsx _fs_id AMOFAIRE|T [fsx] AMo|CtE

fsx_fs_id = fs-073c3803dca3e28ab
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HOO|E BA: o] ™S HEsHH UH0IET 51& = X| Sf&LICH

fsx_kms_key_id

(MEH AFEH) AWS Key Management Service(AWS KMS) T2 22|& 7|9| 7| IDE K| ghL|Ct.

Ol 7|l |85F W AAHIO|M CIO|EE & E38lste Ol AFREILICEH

Ol 52 AKX ec2_iam_roledt 7H AFE3SHOF B LICH REMIEH LI 2 AFS A X|Z KMS 7|
E MEBtC|AT 535 &F2 FESHM L. 0l= Amazon FSx APl 2 X 2| KmsKeyld Tt2+O|E{0]| 5H
gefulct

fsx_kms_key_id = XXXXXXXX-XXXX=XXXX=XXXX=XXXXXXXXXXXX

(® Note
fsx_kms_key_idoil CH8F X|2 0| AWS ParallelCluster HH& 2.6.00| A F7IEIQ& LICH.

Ho0|E EA: o] MY E HEsH UH0|ET 51& =|X| SF&LICH

import_path

(ME ALE oh AlAE*'OE CIOIE{E ZEStD LHELW7| HEIe 2 2t 8 S3 g |

HELICH AEMIBH LI 2 export_path @S2 & XML, import_path TZt2tO|EHE
X|™3l= 42, automatic_backup_retention_days, copy_tags_to_backups,
daily_automatic_backup_start_time & fsx_backup_id Tt2t0|EE X|I™HaAM= o ElLIch
O|l= ototE FSx APl & Z 9| ImportPath Zk2+O|E{od| 31T & LCt.

SHAE Y A 7HHL7(7F =->E LT REA[EH LHE 2 Amazon FSx for Lustre AHE B M2 Ti| O]
H 2[ZX[E2/0M SO 7t M2 7|8 & Z3HML. 7tX2 = ot HEC|O|E(0l&, &7, Ef A
B HEHEH 7t S L oY Cllo|E = Tt o MHS HMAE 7R S3 HAIHM 7K 2 K| et &L
Ch It 2EHXE 0|2 2E=5t= ol cHer RtM[EF LIE 2 Amazon FSx for Lustre AtE AEA 2| m}
U AAE ot 0|2 REEE R ZFAML.

g

7t
HA

o

MEotx| et ot AlAHEO| H|o{ U&LICH

import_path = s3://bucket
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QC0|E BA: 0] TS HZSHH EI0l= 7t HBEIR| & LICH

imported_file_chunk_size

(ME AFEHHIO|E] Z|ZX|EE|0AM 7HK{2 Tt o] AR (import_path AFE) O] Zf2 B =2
Mro|laz0 MEE oYY AEZIO(Z £ 3 |0 O|0|H E(MiB)S Z™ELICH B midg A
Epto|zg = Q&= 2ltf C|A3 == T U A|ARE FY5t= & ClAa3 o et MeHELCt.

imported_file_chunk_size I2}0/E{E XIHE &=, automatic_backup_retention_days,

copy_tags_to_backups, daily_automatic_backup_start_time %! fsx_backup_id It2t0|
E{E X|Z&5tK| etotof BL|Ct O] &M ImportedFileChunkSize <4301 sH& & L|C}.

M3 37| 71822 1024(1GiB)0|H ZICH 512,000MiB(500GiB)7t X| 7+ & & LICH Amazon S3 Z4%i Q]
A7|= =|cH 5TBRILCY.

imported_file_chunk_size = 1024

YOo|E HA: o] dHE #HEsl™ HO0IE HE K| pf&LICH

per_unit_storage_throughput

(PERSISTENT_1 HiE R&oi &%) deployment_type = PERSISTENT_1 HHE RO EL AE
2lX|2| 1E|HIHIO|E(TiB)Y 217] L M 7| X EZIZH(MB/s/TiB)S AHEEILICH U AJAE X F 8F=2
ot AAE AEZ|X| 8ZTiB)0 per_unit_storage_throughput(MB/s/TiB

n
IH
gﬂ
AT
N
§
o O
C I

120MB/s2| It A|AE! XE|ZE UE = USLICEH T2 H|X{8F X220l CHEl HIE S R|E§LCt.
O|= PerUnitStorageThroughput & 4304 s & LI|Ct.

758t 22 storage_type AAO| Ztoi 2t &2k &Lt

storage_type = SSD

7ts 8 4f2 50, 100, 200 L|C}.
storage_type = HDD

7bsEh af2 12, 40Lch

oIr
rok

per_unit_storage_throughput = 200
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(@ Note

per_unit_storage_throughputo| CHEt X[¢40| AWS ParallelCluster HHZ 2.6.00| A F7¢
ElA& Lt

(H)sllE L HAFE == 0f| A FSx for Lustre THY A|AEIO| EFXH XIS & o|ghL|Ct.
NONE EEE /NONE2 3] CIEE 2|2 AF85HK| OHAMI2.

CHS ollolME /fsxoll ot A|ARIS B ELICH

shared_dir = /fsx

T

HoO|E EA: o] ™S HE M UH0IET 51& = X| Sf&LICH

storage_capacity

0¥

("4 A

Ct.

)OI A|AERIS| AEB|X| 8F(GiB)2 X|I'HELIC}. O|= StorageCapacity £4301 sHE &L

Jtstt AEEIX| 8F 22 deployment_type A™of 2t CHE LICH

SCRATCH_1

758 282 1200, 2400 2! 36002 HH 4= L|Ct.
SCRATCH_2

7ts8t 2k 1200 2! 24002] HH 4=l L|C}.
PERSISTENT_1

Jtset a2 oHE ddof ahof et CHELICH

storage_type = SSD

7ts8t 2k 1200 2! 24002] HH 4= L|C}.
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storage_type = HDD

7ts8t 2t2 per_unit_storage_throughput Ao et CHELICH
per_unit_storage_throughput = 12
7hs 8t 2k 2 60002] Hi~=2lL|Ct.
per_unit_storage_throughput = 40
7tset 2f2 18002| Hi==ILCt.
storage_capacity = 7200
(® Note
AWS ParallelCluster H{7 2.5.0 & 2.5.12] A, storage_capacity= 7ts8t & E 1200,
2400 2! 36002| Hi$E x| ¥ g | Ct. AWS ParallelCluster HH%1 2.5.0 O™ {7 2| &
storage_capacity9| Z|4 37|= 36000(|4& LICH

Ho0|E EA: o] MY E HE M UH0|ETL 31 K| & LICH

= O —

storage_type

(M4 AN I AARIS| AEEIX| RS XI™HELICE Ol= StorageType &440f sHE & LICH 7HS 8t
Zf2 SSD2F HDDRILICH. 7|2 Zf2 SSDYILICE.

AEZ|X| o] et CHE ™ol 7ts#t 2hol BHEEL
storage_type = SSD
£2|E AH|O|E E2t0|E(SSD) AEZ|X| 82 XI™FLICH

storage_type = SSD= CtE 042 MHo| 7tst 2f2 HEg LT

drive_cache_type

ol ¥ 2 xIEg + gigLich

deployment_type

O] A% 2 SCRATCH_1, SCRATCH_2 EE&= PERSISTENT_12 A& 4= Ql&LCH.
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per_unit_storage_throughput

deployment_type7t PERSISTENT_12 MY E A< o]l MHEZ X0k &LICt 7ts8F 2t
50, 100 EE = 200Q/L|C}H.

storage_capacity

Ol M2 XI¥k|ofof & LICE 7H58 2t2 deployment_typeof 2t CHELICH.

deployment_type = SCRATCH_1

storage_capacityE 1200, 2400 =& 36002| =7t & £ &Lt

deployment_type = SCRATCH_2 EE= deployment_type = PERSISTENT_1

storage_capacityE 1200 =& 24002| 9|o| Hi+ &= Ql&LICE

storage_type = HDD
§t= C|lAa3 E2I0|E(HDD) 2E2|X| RS X|-HEtL|C.

storage_type = HDD= CtE Aol 7ts8t 22 HAELICE

drive_cache_type

deployment_type

0| A4%42 PERSISTENT_ 12 A% z|o{of & L|LC}.

per_unit_storage_throughput

Ol ¥ 2 XIYxlofof gfLICH 7t58F 2t2 12 EE= 40LCH

storage_capacity

O] d™2 x|HElofof gLICt. 7t&8 22 per_unit_storage_throughput A&oi 2t Ct
gLict.

storage_capacity = 12

storage_capacity= 60002 Hi+ &= U&LICEH

storage_capacity = 40

storage_capacitye 18009| Hi= &= U&LICH.
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storage_type = SSD

(® Note
storage_type Ao Ci$t X[ 0| AWS ParallelCluster ™ 2.10.001] F 7=} & LICEH

UHI0|E HA: 0| S HBSHH UUI0IET} & E|X| pf&LICH

weekly_maintenance_start_time

(MEY ALY FH |X| ZE2IE ™8T 7|2 AlZhe UTC AlZHOHE XIEgUc ol
WeeklyMaintenanceStartTime £ 4301 s & LIC}

SAL2 [QLYULAIZ[RIYLICH ol E S0 E Y AHH2 OS2 Z &L
weekly_maintenance_start_time = 1:00:00

ACIo|E HA: HUH0|E Fof o]l dHE HEY & JU&LICH

[queue] MM

Erol oh7 o chet 743 S HolErLICh [queue] MM scheduler} slurm2 MHE Z2o)
o X2t

Al2 [queue <queue-name>]UALICH ### ##2 AEXIE A|EHSHoF 5t1, 30AHE O|LHR AR XL,
a

A 2! &t0|Z(-)2F =&t z|o{of ErLCt.

Aol

[queue ql]
compute_resource_settings = il,i2
placement_group = DYNAMIC
enable_efa = true
disable_hyperthreading = false
compute_type = spot

(® Note
0| [queue]AlA0] CHEH X2 AWS ParallelCluster EHE1 2.9.00] £7}EI& LICH.
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|

» compute_resource_settings

* compute_type

» disable_hyperthreading

* enable_efa

* enable_efa_gdr

* placement_group

compute_resource_settings

(E) ol Ch7|del HAFE Blas 70| & E [compute_resource] AME AlEEFHL[CH MM O
E2 =XtE AlZSHok 5k, 30KHE O|LHZ, EXt, =&t 5l0IE(-) & 2E()E =7 =|o{of

Z|cH MI(3) 7Hel [compute_resource] A4A40| Zt [queue] A4dof X|FELICH

ol &

01, CtS M2 [compute_resource crl] & [compute_resource cr2]g AlEstE Al
Mg X

L|C}.

A mn

]

o

compute_resource_settings = crl, cr2

UO|olE HA: o] dHE #HE s U0IE HE K| pf&LICH

compute_type

(A1=4 A8 Of CH7 ol CHSH AISHEr QIAEIA RES FolBhLITh 0 MHE cluster_type AHS
CH/ 8 LIt

o
Fol
ro
o

M2 ondemand & spot &L|Ct.

7|82 Zt2 ondemand &lL|C}.

F

>
!
0

RIATAO| CHEF REMIEF LIS 2 AT QIAEIA 29 MM HZ5HM 2.

AT OIAEHAE AHS5tE{™ A0 AWSServiceRoleForEC2Spot A{H|A 9472 @9 0| Q)
oo ErLict & At&3tod HIHollM o] g g BHER{H Chg WYe AL

lI°T"
C |
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aws iam create-service-linked-role --aws-service-name spot.amazonaws.com

KEMIE LI 2 Amazon EC2 AHE MHMO| ATH QIAEIA Qo] CHEH MH|A @474 248t &
ZotAAR.
CtZ ol Mol A= Ol Spotinstances CH7|¥o| AFE = EE AFSEFLICH.
compute_type = spot
UC|0|E HH: AC|0|EE 2|l o] ddE HEsiciH HRE EXE SXIsHoF gLICh.
disable_hyperthreading
(MEH ALED) Ol CH7 | ol c=0i| M StO|HABE S HIE G5 ELICH 2E QIARA RFO| 50| A&
BlTi2 HIE s + s 22 obglLich StOlHART HIEAEE RIMsHE QAA RY S22
Amazon EC2 Ab& MBI QAT A RFH ZI CPU F0{2| CPU T 0{ & ABEE HZE5HAAIL.
[cluster] MMOl disable_hyperthreading M%0| Ho|E ZH2 ol MHE Holg £+ gl&LICt
7|8 22 falselLICt
disable_hyperthreading = true
UO[0|E M2 UO0|EE sl 0| M S HGste{H AFE E3/2 SX|sHof gLch

enable_efa

(MEH ALE) trueZ MHESIH 0] CH7|¥ 2| = =0] CH3H Elastic Fabric Adapter(EFA)7F & &8t &
XI’'SgLICt EFAE X|#3st= EC2 QIARHA S8 224 Linux QIAEAE Amazon EC2 AL M
Mol X|HElE QIAEA 88 HZTSIMR. [cluster] MM9| enable_efa A% 0| Ho|El Z< 0O
MEE Mol = igLICH EHAE HIX| J&2 QIAEA 7to| CH7| AlZtE E|A315H7| 2/8H AFS 35l

)
oF gfLICt. XtM[EF LHE 2 placement & placement_group MME HZESIA L.

enable_efa = true

HOolE HA: UH0|EE 2lol o] M E HEstedH HAFRTE EXE SXIsHok &L
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enable_efa_gdr

(ME4 ALE) AWS ParallelCluster HT 2.11.32 E{= 0| A& 0| MEE|X| &f&LICt. GPUDirect
RDMA(¥ ClO|HE HIZ 2| HMIA)0| CHE Elastic Fabric Adapter(EFA) X2 HAFE =0 CHaH
£ MBI, QIABIA 280|M X5t He HEE O SHAF S AI5HE|L|C}

@ Note

AWS ParallelCluster 7 2.10.0 ~ 2.11.2: true If£ O| CH7| Q| = =01l CH3H EFA

BIAE| Tj= 2] 0{HEf) GPUDirect RDMA (2474 CHO|ME M2 2| HA|A) 2 %gﬁa}i
£ X|™HELICt O|8 true2 2 A5l2{M enable_efa AN 2 truel 2 MY
L|Ct. EFA GPUDirect RDMAE O|248t 28 M A|(alinux2, centos7, ubuntul804,
ubuntu2004)2| C}S RQUAEIA & (p4d.24x1arge)ol M X|HELICH [cluster] AMAd9]
enable_efa_gdr A™0| Ho|El A< ol MEHE Mol &= igLICt EHAE HIX| D82
RQUAEIA Zho| CHT| Al2t2 %[A8t5t 7| 2I5H At& sl ok & LICt AtMIEH LHE2 placement &
placement_group MME FHZSIMIL.

7|82 22 falselL|Ct.

enable_efa_gdr = true

® Note
ofl &t X2 AWS ParallelCluster EHE 2.10.001| enable_efa_gdr F7F|i& LICH

AUOIOIE EH: UH0|EE ?lsll ol HEE #HEstciH AR E £35S SKIsHor BLICH

placement_group

EH A

CHA]

fjo
0
lo
1o
-
n
o
Mz
0>|
ro
®]
=
Q)
(@]
D
3
D
=)
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LQ
H
o
C
o
nx
o
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N EXsts <2 ol CH7|€ el Hixl 25

L

=

'“'0 >
u) Iz

]

A

—

|

CtSIF Z&Lch

3o
Fol
o
o
)

* DYNAMIC
« 7|&9| Amazon EC2 E{AE Hix| 2 & OIELICH
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DYNAMICL 2 M &tH o CH7|doll Chet nR 2| x| 2 &0l B{AH AR URZE MY L1 A
EIL'[_‘_'.
= .

i x| 1ol CHEt RLAIEH LIS Amazon EC2 L8 MBAIO| x| T8 S HESHUAIS. CHE UAE
A RO SYE Hxl TBS ABHE B2 8 £5 272 Qs 230 =

|
Ct. XM B LIS Amazon EC2 AF2 AT A O] QIAEIA 22F 2E2 AR FHAIA|L.

Z|2zkol ei&Lch.

S04, t2.microe 28{A
S8 S 5o Cish REAIS

DE QAHA fHO| 2HAE HIX| 25 S KIst= A2 otELICE o
N A
ZSHMAIL. HiX| 28 =Y

=

[ =

E’é%L—lEP E'-E-I/\E-I HiX| 2 &2 XIHstE QIAH
L& Amazon ECZ A MEMo| Z2AE Hix| 1 e
AE.jA AlZF 24 B g 2o SHMIL.

placement_group = DYNAMIC

Ho0|E EA: UH0|EE ?lsll o] HHE #HBstcdH H#AE £ SXIaHoF FLICH

02 52 Amazon EBS 2 &0{A Y= El RAID Hiof CHet 74 M E ™Ho|gfL|Cl RAID E2}0]
HEF|E L0 EfXIE|T NFSE E6 AFE =2 LHE LHEILCE

A2 [raid raid-name]QILIC raid-name# X2 A|EHSH{oF 3t 30X+ O|5t0{0F 5tH E XA},
XA 5tO|&E(-) & HE()B ZEE £ UA&LICH

[raid rs]

shared_dir = raid
raid_type = 1
num_of_raid_volumes = 2
encrypted = true

S|
 shared_dir

* ebs_kms_key_id
* encrypted

* num_of raid_volumes

[raid] MM 217
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* raid_type
* volume_iops
* volume_size
* volume_throughput
* volume_type
shared_dir
(2) FlE L HEE =0l RAID B o] B A XM ™HolgtLct
O| m2t0lE{7} XI'HE Z<0i2 RAID E2+0|=E 7} A E L},
NONE EE= /NONE2 S CIEEEZIZE AFE5tX| OHM[ 2.
CtS oo HE HHRES /raidoll B AHELICH
shared_dir = raid
o4Cf0lE &2: 0| TS W sHH AH|0lE 7t 518 EIX| oLt
ebs_kms_key_id
(MEH ALE) 2h 250l AL E AFE A X[ AWS KMS 7|E K[ gL Ct.
O| Zt2tO|E{= encrypted = true®t 7 AFE5HOF SHH AF&AF K| ec2_iam_roleO| Qlo{oF &

L|ct.

KMt HE = AER XIE KMS 71§ ArE8F ClAT 2552 A EStA

ot™ HO0|E 7L 18 = X| Sf&LICH

shared_dir
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encrypted = false

Ho0|E EA: o] S HE M UH0|ET 51& K| Sf&LICH

(ME ALE) RAID HHE S o{Ml =& Amazon EBS =& & Ho|gfLiCh.

HO|olE HA: o] dHE #HEslH H0IE HE K| pf&LICH

raid_type
(Z<=) RAID Hi Q2| RAID R g Mol

o| m2td|E{7} X1 E FAL04 Bt RAID ECIO|E7F MAZEIL|CE

SESH M2 OIS0 &Lt

)

.1

RAID &0 CHEt AFMIEH LI 2 Amazon EC2 AFR ATHAMO| RAID HMEE EXSHAAIR

CHZ 2 RAID 0 HH S MAsH=E o LICH

raid_type = 0

UHI0|E HA: 0| S HESHH UOI0IET} & =X §f&LICH

volume_iops

(M%4 AHE) 101, 102 I gp3 RE EEO| I0PS +8 HolsfLICt

num_of_raid_volumes 219
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71822k, KIHElE 2, volume_iops@ volume_size®| HI€ S volume_type &
volume_sizeo] 2t FE2FEILICE.

volume_type =iol
7|2 volume_iops =100
K| == ZF volume_iops = 100~64000t

Z|CH volume_iops2t volume_size2| H|E = 50I0PS/GiB. 5000 IOPS&= Z|4 100GiB2|
volume_size7} E&L|C}.

volume_type = io2
7|2 volume_iops = 100
K| ElE ZF volume_iops = 100~64000(io2 Block Express £ & 2| 732 256000)t

Z|CH volume_iops® volume_size H|& = 50010PS/GiB. 5000 IOPS0{|= Z|4 10GiBL|
volume_size7} Z&tL|Ct.

volume_type = gp3
7|8 volume_iops = 3000
K| ElE ZF volume_iops = 3000~16000

Z|CH volume_iops®t volume_size H|E = 50010PSIOPS/GiB. 5000 IOPSOH|= %A
10GiBvolume_size7} Z&L|CH.

volume_iops = 3000

QC0lE HA: 9C|olE o Ol WS WHE £ s

Vel

ul
T
0

> M rrr
o

>

t Z|CH IOPSE 32,000 IOPS O|&4 22 Z ZH|X{EEl Nitro A|AE 7|HF QIAEIA
CHE QUARA = Z|CH 32,000 IOPSE EXEFLICE. O|M iol EE2 io2 EE2 =+
X dsol =2 = gi&LICt Block Express 282 Z[Ci 256000°| volume_iop
REMIEH LHE 2 Amazon EC2 AHE ALl io2 E5 HAZEA EE (D2 E7))

o
=

AR
N o r_l?_

rr -
rot
A

mo A Hr
el

il
N
or A

>
in|

o

mo o
lo C

volume_size

(ME ALE) M8 E89| 37|18 GiB BHIE HolghLct.
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7122t & X|¥ElE 22 volume_typeo 2t CHE LICH.

volume_type = standard
7|8 volume_size = 20GiB

X|HEl= 2k volume_size = 1~1024GiB

volume_type = gp2,iol, io2 & gp3
7|2 volume_size = 20GiB

X|HE|lE 2t volume_size = 1~16384GiB

volume_type = scl & st1l
7|2 volume_size = 500GiB

X|HEl= Zt volume_size = 500~16384GiB

volume_size = 20

@ Note
AWS ParallelCluster H{71 2.10.1 O|&0flE R E 28 & 92| 7|E2Zt0| 20GiB_RI&LICE.

ColE HA: o] dHE HE s HOOIEI HE K| i &LICH

(M= AFE) gp3 28 RHOl MBS MiB/s EH9I2 HolgfLict,

X|HEl= gt volume_throughput = 125~1000MiB/s

volume_throughput:volume_iops2| HIE2 0.258 Zt& = Q& LICH 1000MiB/s2| ZICH &2
22 25 ME volume_iops A& 0| %4 40000|0{0F & L|CH.

volume_throughput = 1000
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(@ Note
of| CHEH X|2d2 AWS ParallelCluster ™ 2.10.104| volume_throughput F7+E|A&LICH

UOO|E EA: o] ¥ E HEHH HH0|ET 51& = X| Sf&LICH

volume_type

gp2, gp3
General Purpose SSD
iol, io2

Provisioned IOPS SSD
stl

2| %%} HDD

scl

=E HDD

standard

O|% MICH oh &

(@ Note
gp3% of CHEt x| 40| AWS ParallelCluster T 2.10.101 102 F7}EIA& LI}
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HOo|E BA: o] AdH

mo

S5t UOI0|ETH HE =X & LT

[scaling] MM

|

* scaledown_idletime

m
|.|-
N
N
P

2
H
rr

T

>
mjo

2
lo
g'l_l
rr

X

2
mo
Ral

2

9'|_-
r
[ul

ing-name2 &= XAE A|Zf5HoF 5t 11, 30%} Of

[scaling custom]
scaledown_idletime = 10

scaledown_idletime
(MES AL HAFE =271 B2 E MR 20| gl AlZHE)S RIFELICH

AFHE A7} awsbatch@! B ol= of metd|E 7 A8 E[X| i &LICH

7|22 10Lch.

scaledown_idletime = 10

HO0|E EA: UH0|EE ?lsll o] HHE #HBstcdH H#E £35S SKIaHoF FLICH

[vpc] 44

Amazon VPC 7+ Mg X|™ErLICt. of CHst REM|IEF LI 2 Amazon AFE AZH A 2] Amazon VPC?
al of Cist 2ot 2H] At VPC & VPCsEZSHA|L. VPC

42 [vpc vpc-name]LICt.vpc-name = X2 Al&H5t1 30Kt O|50|0H EAt, <A, 5HO[E(-)
o & ()Bt ok &LICE.

[vpc public]
vpc_id = vpc-xxxxxx

[scaling] A 223
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master_subnet_id = subnet-xxxxxx

|

* additional_sg
» compute_subnet_cidr

» compute_subnet_id

 master_subnet_id

* ssh_from

* use_public_ips

* vpc_id

* vpc_security_group_id

additional_sg
(MEH ALE) 2 E QAERAN CHE F7F Amazon VPC E9 & IDE MSELICH

7|2 gtol el&Lct

additional_sg = sg-xxxxxx

compute_subnet_cidr

(MEH ALEH Sejas|a ZHQl ZH 2R E/(CIDR) EE2 KIMHELICH HEE MEY AWS
ParallelCluster 2 A4d3t2{H O| L2t0|E{E AIEE

compute_subnet_cidr 10.0.100.0/24

Ho0|E EA: o] ™S HE M UH0IET 51& = K| Sf&LICH

compute_subnet_id

X|I™H3HX| 2™ compute_subnet_idE master_subnet_id Zf2 AFSELICEH

MEulo] Zetolslel B

\l
-Io
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12
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>
M
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>
_|
Hdo
=o|=|
M
nx
0x
glzl
o
o
rC
o
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compute_subnet_id = subnet-xxxxxx

HOolE HA: UH0|EE 2ldl o] MHEE HEstedH HFE XS SXIsHor &L

master_subnet_id

(B dle ==& Z2HIXMIE 7|E MEYSIDE X|™HELICH

(M=4 AHE) SSH YA AE 5128 CIDREAIS

%
I
m Y
i
A
0z

%
T
Inl

7124/120.0.0.0/02LIC}.
ssh_from = 0.0.0.0/0

UOo|E HA: UHI0|E Fofl o] dHE HEL & UAELICH

use_public_ips

falseZ AdHstH "SI IP A& " MEL 74 mtetO|e{ el Zfoll el sil= =0 S7H IP7H UAH
Lt @47 ElLict,

oz HEHZ 7& MHE HZstMR.

use_public_ips = true
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/A Important

ZI2Mo 2 25 ZF of CHaH CHA4(5) 7Hel EF=EdA 1P A2 AWS A MIEHELICH AWS 213,
KM LI € Amazon EC2 AF2 M AMO| Etadx |p =4

QCI0|E HA: ACIOIE S 9I3H Of A WHsEH HAL B2 SRIHOF BLICH
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My
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>
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[ul

vpc_id = vpc-xxxxxx

7|2 2tol el&Lct

vpc_security_group_id = sg-xxxxxx

ol M st Eot JE2 ssh_from AHEo| XIHE FA E= ssh_from MO0| X|HE[X| 2 B2
TE IPv4 £2(0.0.0.0/0)01M ZE 228 P%%P  SSH HA|AE AWS ParallelCluster 318 &L

04 ¢

Ct. AmazonDCVO| #M3tE A2 Eot IE2 port ™| X|HE F4& access_fromE= M
Ol XIME|X| ot AR BE IPv4 FA()0IAM ZE 8443(5EEE access_from AHO0| X|HsleE =2
20.0.0.0/0)2 DCV AF23104 Amazonoi| CHEt BMAE SHEELICH

rin

=
e

/A Warning

7} R [cluster]fsx_settingsElX| k% 7HL} FSx Lustre Tt A|AEIO| QIE7} of X|H
El A2 o| nt2tO|E{e| Zf2 B8 fsx_settingsstT ZEHAEE UO|O|EE & fsx-fs-id
A&gLICH fsx fs].

fsx_settings 2! 0f AWS ParallelCluster 222 FSx Lustre I+ A|AEIO| X|HE HF< 0|
utztolE el 4t HEE &= d&LICH [ fsx fs].
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O|E ™=H: 2t 2| AWS ParallelCluster @ Amazon FSx for Lustre It A|AEIO| 2 M0i X|™HE| K|
7 (o)

[2 82 YOIO|E ol 0| 8-S HEE = AU&LICH

CtS oAl 7+ Slurm, Torque, AWS Batch AF|EE{E AFE 8 AWS ParallelCluster 782 E04&
LIC}.

(® Note
HHZ 2.11.552 E{= AWS ParallelCluster7} SGE EE £ Torque 2FHIE 22| AHE S X|SIHX| oF
&L|Ct.
=it

* Slurm Workload Manager (slurm)

+ Son of Grid Engine(sge) &! Torque Resource Manager(torque)
* AWS Batch (awsbatch)

Slurm Workload Manager (sluxm)

CtE MM=E slurm AFEEE A5t 2HAEHE AIEELICH oA FHAME 2702] 2] CHZ[A
Ol U= EHAE 17HE AIZHEILICE X #Hmll CHY|Qoll= XS0l spot ASE = U= t3.micro &%
QUAEIA 2717} U&LICEH Z[CH 107HS] QIABATGXR]| AHY AHE = U2, 102 S 20| A&
X o2 82 2L 171 QIARHAR AL OHRE = U&LICHscaledown_idletime EHE AIE
5tod 2™ 7ts). & MW CH7| Q& Q! ondemandE QIAEIA Q10| A|ZF5t04 Z[CH 5749 t3.micro 2C|
HE QIARHATGIR] AU L& = U&LICH

[global]

update_check = true
sanity_check = true
cluster_template = slurm

[aws]
aws_region_name = <your AWS ##>

[vpc public]
master_subnet_id = <your subnet>

ofl A 227
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vpc_id = <your VPC>

[cluster slurm]
key_name = <your EC2 keypair name>

base_os = alinux2 # optional,

scheduler = slurm

master_instance_type = t3.micro # optional,

vpc_settings = public
queue_settings = spot,ondemand

[queue spot]
compute_resource_settings = spot_il

compute_type = spot # optional,

[compute_resource spot_il]
instance_type = t3.micro

min_count = 1 # optional,
optional,

1
N
H

initial_count

[queue ondemand]
compute_resource_settings = ondemand_il

[compute_resource ondemand_il]
instance_type = t3.micro

max_count = 5 # optional,

Son of Grid Engine(sge) % Torque Resource Manager(toxrque)

(@ Note

O| oAM= HHE 2.11.47F K| 2] AWS ParallelCluster B{Z10 2+ X
AWS ParallelCluster?} SGE EE & Torque 2| EE{2| AFS

CHS MIXl= torque = sge AEHE A83IE
scheduler = torqueE& scheduler = sgeZ

EE 5i8st1 108 S o] AHx|X| o™ 272 A7 C}

[global]

update_check = true
sanity_check
cluster_template = torque

true

defaults

defaults

defaults

defaults
defaults

defaults

X-IQ_

2 K
=

to alinux2

to t3.micro

to ondemand

to 0
to 0

to 10

(=N
e

ZlL|C}.
K| 45t x| @

—

L|ch.

e

HZ& 2.11.52E{=

&Lict

E0{AEE AZELICH SGES A2
AR, oA 7

Ste{H™
2 Z[CH 5712 SA| e o

SGE 2! Torque oI
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[aws]

aws

_region_name = <your AWS ##>

[vpc public]
master_subnet_id = <your subnet>

vpc_

id = <your VPC>

[cluster torque]

key_name = <your EC2 keypair name>but they aren't eligible for future updates
base_os = alinux2 # optional, defaults to alinux2

scheduler = torque # optional, defaults to sge
master_instance_type = t3.micro # optional, defaults to t3.micro
vpc_settings = public

initial_queue_size = 2 # optional, defaults to 0
maintain_initial_size = true # optional, defaults to false
max_queue_size = 5 # optional, defaults to 10

®

Note

7% 2.11.558 E{= AWS ParallelCluster7t SGE EE = Torque 2FE 2| AFE S K| EHK| oF
&LICH O[248t A E AI85tE A2 HlE AFS5HHLE AWS MHIA 2T AWS X[ Elo| =2
'.=’=|'O|- x."E —|.|7=|o|- s OIAL_||:|._

AWS Batch (awsbatch)

CtZ olMl= awsbatch AAHEEE AIE5tE E{AEE AIFELICH &Y 2[AA F ArEol et
O L2 QUIAEA RPE MEISIE 8 MYEE|0{ J&LICH
ol Xl A2 %|CH 40712 S A| A&l vCPUE 5185t 102 SO 20| AYME|X| gfom oo 2 A7
U Ct2ELICHscaledown_idletime MHEE AFE5t0d =™ 715)

[global]

update_check = true

sanity_check = true

cluster_template = awsbatch

[aws]

aws__

region_name = <your AWS ##>

AWS Batch 0| |
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[vpc public]
master_subnet_id = <your subnet>
vpc_id = <your VPC>

[cluster awsbatch]
scheduler = awsbatch
compute_instance_type = optimal # optional, defaults to optimal
# optional, defaults to 0
desired_vcpus = 0 # optional, defaults to 4
max_vcpus = 40 # optional, defaults to 20
# optional, defaults to alinux2, controls the base_os

min_vcpus = 0

base_os = alinux2
of
# the head node and the docker image for the compute
fleet
key_name = <your EC2 keypair name>
vpc_settings = public

AWS Batch of|A]| 230
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AWS ParallelCluster 2f & 4 A

AWS ParallelCluster= Z2AEE 22|65t 2hed8eat ofL|2 AWS MH|AE AE23510i HPC &3 2
T55te o] gt Fx 2 AEEIRIELICEH

|

« AWS ParallelCluster TZ M| A

« AWS O|M A& 3t= MH|A AWS ParallelCluster

» AWS ParallelCluster Auto Scaling

AWS ParallelCluster T2 M| A

O] MM X|HEl= 7IE &Y A7|EE] & 3tLHSGE, Slurm = Torque)& AtE3to{ BIZE HPC 2
HAE{0|2F M FLICH O|2{8t AHERHE A5t B AWS ParallelCluster= 2LE AL I8
9l 7|2 5ol A SO BT 45 B850 AEY L C T2 UK U XIHE BalFLICH

AWS Batch& 7|8t2 2 5= HPC 22{AE{9| B AWS ParallelCluster= AWS Batchol M X33t
7158 ZAFEE & ztglof o|grLCt.

(® Note

& 2.11.55 E{ AWS ParallelCluster= SGE =& Torque 2HE2 AHE 2 K| 6HK| ot&L
Ct 2.11.4 H™ O[StoMHE HE AF8E £ QUKD &% UO|0|E EE= AWS AH|A 2 AWS
X|HES| BA 12 XS e = &L

|

» SGE and Torque integration processes

» Slurm integration processes

AWS ParallelCluster Z2A|A 231
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SGE and Torque integration processes

(® Note
O M2 A 2.11.47 X|2] AWS ParallelCluster EHX0f|2F M EILICH B 2.11.55
AWS ParallelCluster2 Amazon SNS SGE 2! Torque 27| &2 Amazon SQS2| AtEE X|H
oF X| et &Lt

] k=2

S{AE{o| £ FU|= AHBKI7L EB{AEE MMst £ ARHELICEH Yt oz SR{AEHE Y
HE QEH O|A(CL)MM MEELICH MEE =0 2EHAEE AXE 7R & X|E LICEH AWS
ParallelCluster CH=(daemon)2 F 2 HPC EHAE EEHE #EISH7| flo 2EHAEH =AM A=~
ELICH O3 CHoloja 2 AL SR A B 9t BB1AE £ F7I8 2oiFLICH OHS HolME 2
CAAE{E 2l5te ol AF2 El= AWS ParallelCluster CHE (daemon)oi| CHEH A& LICEH

I'I
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sqswatcher

Llser creates
a cluster

I

CloudFarmation
launches cluster

Cluster is
running

jobwatcher

Cluster Management Processes

Lser submits
ajob

I

Jobs are
processed

Lser deletes

cluster

CloudFaormation
deletes stack

nodewatcher

SGE and Torque integration processes

I

/ Cluster is

N\
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SGE 2! Torque 27|E242 & 74 AWS ParallelCluster= nodewatcher, jobwatcher &
sqswatcher ZZAMAE AFEELICH

jobwatcher

Z4(SGE E£& Torque)S

AL} A 501 A2 RE AR AR T2HAT THE AN
120l Ch7|ge Brtstod 72 A o Al7|8 ZEed

2 LEELCH
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jobwatcher

I

Fun on master
node, managed by
supervisard

Clueries queLs
manacer far
required nodes,
> usy nodes and
current Auta Scaling
configuratian

Mo

eed more nodes?

fes

}

Set Auto Scaling
capacity, adding
desired Instances

Instances report
ready state to 5035

lMessage
parsed by
sgswatcher
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sqswatcher

sqswatcher Z2AMAE Auto Scaling0l| M & & El Amazon SQS HIA|X|E ZLIEZELICH O HIA|
Xl Et{AE ol dE) HE S L RILICH QIARATL 22121 S EfTF E|P “QIARA FH|” HAIXRIE
Amazon SQSO ME & LICt. o]l HAIX|= JE =E|M A~ 52l sqs_watcherd 2|5l MEHEL|CE
Olef8t HIAX|= M QUARATL 2EIQICE Mt AL SE2E M CH7 | EE|Rtof|H LE2|7] 2I3H At
LS 2 Ch7|Fof| FItetALE A XIE = JU&LCt

sgswatcher

I

Fun an master
nade, managed by
supervisord

\_,T'_\

IManitars
505 guele
far messages

H r e I
Instance Instance is removec

. — from queus
) |
erminated manager

Instance ready

!

Instance is added to
guele manager

nodewatcher

nodewatcher ZZMNA = AFY S| Zt =0 M A-AELICH AER7E Holst
7|7 =0

scaledown_idletime

SGE and Torque integration processes 236



AWS ParallelCluster AWS ParallelCluster AtS A M(v2)
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Slurm integration processes
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* Amazon CloudWatch

* Amazon CloudWatch Logs
* AWS CodeBuild

* Amazon DynamoDB

* Amazon Elastic Block Store

* Amazon Elastic Compute Cloud
+ Amazon Elastic Z1E| 0| BIX|AE 2|

* Amazon EFS

* Amazon FSx for Lustre

* AWS Identity and Access Management
« AWS Lambda
* Amazon DCV

* Amazon Route 53

* Amazon Simple Notification Service

* Amazon Simple Queue Service

* Amazon Simple Storage Service(S3)

* Amazon VPC

AWS Auto Scaling

(@ Note
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AWS CloudFormation
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CtS AF& MO0l M E AWS ParallelCluster2 Al&HsHE WS HoiF D @ 74 x| YEHEQl =Hodof| CHst
2 Al KRS ME2eu|Ct.

=

+ AWS ParallelCluster0i| A 33 g4my =Fod Al&H

AEXt X1 AWS ParallelCluster AMI 2=

AWS ParallelCluster 2! awsbatch AF|E2HE AL 5104 MPI & A#
AER XIH KMS 71§ A8t C|23 535

CtS 78 2= Rt&M

ol
pm =}

AWS ParallelCluster0i| A & g4l Zhed AlSH

O| X}& M= AWS ParallelClusterol M 3¢ #mH Hello World 2f4S M3st= 0t S EHHAEE oHLHE L
Ct.

r

MH =7

AWS ParallelCluster7} A4 x| |14 L|C}.
AWS CLIE Mx| & M| &LCE.
EC2 7| Ho{7} Q&LLCt.

pcluster CLIE A&et= ol 28 HerE 7t 1AM HE o] &LLCH.

FO]

—_

o

A K|
HX{ AWS ParallelCluster7} SHI2 A Ax|=|1 FHE|o] U=X| =QlghL|Ct.

$ pcluster version

2{™H AWS ParallelCluster2| A8 {71 0| BFetE|L|CH. FAJ0i CHEF HIA|X|7F &S84 AR O}
AlS 5104 AWS ParallelClusterE T 433HoF &HL|Ct.

0jo
fjo

$ pcluster configure

=
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https://docs.aws.amazon.com/cli/latest/userguide/getting-started-install.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-key-pairs.html
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AR ZEAE] AN

OlM| 2 tHimf EHAEE MEE AlZtLICH Ol Ri& Mol T REE ds oA o| otL7| WEof
t2.microl| 7|2 QUAEHA I 7|E MSELICH (ZEHM I EE0| F2 O ME et QIAHA 37|

E MEHsHol gfLict.)

Z{AE{ O|E 2 hello-world2t st7il&LCt.

$ pcluster create hello-world

SEIAET MAEI ChS T} IR 3 S20] EAIELICH

Starting: hello-world

Status: parallelcluster-hello-world - CREATE_COMPLETE
MasterPublicIP = 54.148.x.x

ClusterUser: ec2-user

MasterPrivateIP = 192.168.x.x

GangliaPrivateURL = http://192.168.x.x/ganglia/
GangliaPublicURL = http://54.148.x.x/ganglia/

CREATE_COMPLETE HA|X|E EB{AE7I M3XMo 2 MME|IQUSE Eod FLICL sl ==E9| Z 7

QU HZINIP FTAE gdELICH 2301584 o] IP7F 2 8hL|Ct.

i

slE =0 219l
OpenSSH pem ItUE A& 36t0{ SIE =0 2IgLICtH
pcluster ssh hello-world -i /path/to/keyfile.pem
23915/ ghost B Malslod HFE =7t MYEE|T 24 &0 QEK| =olgh|ch

$ qhost
HOSTNAME ARCH NCPU NSOC NCOR NTHR LOAD MEMTOT MEMUSE SWAPTO
SWAPUS

ip-192-168-1-125 1x-amd64 2 1 2 2 0.15 3.7G  130.8M 1024.0M
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AWS ParallelCluster
3.7G 130.8M 1024.0M

2 2 0.15

=

ip-192-168-1-126 1x-amd64 2

FRID S 7 B5 2709 ABIEE At

g2ig Sof 22AE] £ ol HEY =27
o % QlaLict

o4 &¢ S e AR

(® Note
O| o= HH7& 2.11.47F K| 2] AWS ParallelCluster H{A 0|8t 22 =|L|Ct A 2.11. 558 E &=

AWS ParallelCluster?} SGE EE £ Torque 2FHE 22| AFE 2 X|2d5HX| b &LICt

fok
|>
m
i)
Ol
ffo
)]
l

O|AM & Al S CH7|EH S 1Re

=E &3l hellojob.shit= TS Mg LIC.

ll

CtE 2&

#!/bin/bash

sleep 30
echo "Hello World from $(hostname)"

M
ol
&
d
I
o

|.o;| Xtod

1 k(|

A

[e]]]
mjo

JH CHS qsub& ALE

$ qsub hellojob.sh
Your job 1 ("hellojob.sh") has been submitted

Folg 4 gLt

ok

OlM CHZ|¥E E1 %t &EfE

$ qstat
job-ID prior name user state submit/start at queue
slots ja-task-ID

1 0.55500 hellojob.s ec2-user

all.qeip-192-168-1-125.us-west 1

£22 S5 2ol B Al & HEfR K2 & = UELICH 2 Yol 2 =F W7 K| 30 St 7|CHE
F gstat2 CHA| A=iELCt.
XFOq AlSH 250
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$ qstat
$

O|XM| CHZ7 ol %fdol gle == 24X CIHEE[o|M 23S &HlE & &LICH

$1s -1

total 8

-rw-rw-r-- 1 ec2-user ec2-user 48 Mar 24 22:34 hellojob.sh
-rw-r--r-- 1 ec2-user ec2-user @ Mar 24 22:34 hellojob.sh.el
-rw-r--r-- 1 ec2-user ec2-user 34 Mar 24 22:34 hellojob.sh.ol

EH0IM Y AFEIE0] "el” K "ol" TUO| JCHE RE L = % ﬁL—IEP el tUol Hlo{ RleEZ
N =
=

= — = =2
stderrof CHEt £240| Ql&LICH ol WAUS EH 20| £

IIH)|I

$ cat hellojob.sh.ol
Hello World from ip-192-168-1-125

E20|ME &0l ip-192-168-1-125 QAEANM HBHoZ MMERS S BoiFLICH

ZeiaE dd A ALSol CHslf XEMIS] LotE e 23 Atel| MM S H T st L.

A2 XF X|Z AWS ParallelCluster AMI 1=

/A Important
AMEXF X|H AMI 21E = AWS ParallelClusterS A AL X|1H5H7| 26 HE L= M2 2Al0|
OP""L—IEP
20| AMIE Y EF £0{= AWS ParallelCluster| &% ZI2| A0 A HO|O|ELt H{O
*’“OI O Oo|& =AIE|X| or&L|Ct EBF AFR A XIS AMI 'E%FEPE'._:‘, MEL ZF AWS

ParallelCluster 22| A0 M AF2 X} K| AMIE MMSH=E O] AF2E EHAIE Hr= 38 of &L Ct.

A&7 Mol AER X|H FEAER 2 EFE HESH0] EF AWS ParallelCluster 2 2|4 01| A
Hote S 238 61 XY =+ U=K| FHelsts Aol E&LIT

FM AZ e 0lF WE AEX XIH AMIE F5F st Z0| 0| ¢ 0|X|= & XIBF, 0{TH3] AWS
ParallelCluster& I8 AFE Xt X' AMIE 755l 0F st AlLIE|27F A &LICEH O] RH&ME Ol21Eh Al
Lt2|20f &H ALERE X AMIE T 55tE Z2MAE SFLIELICH

AR XIH AWS ParallelCluster AMI = 551
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(@ Note
AWS ParallelCluster HH™ 2.6.12E = = EE
AUHELICE ol AlEF AlZHE FHMSHZ| {8t A
o] SEME JME7| {ldll 2E MX| BlAIIIE
=
E3

0ff "skip_install_recipes" : "no"E

AlEHe [ CHE 22| MX| HAZIE 7|22

LT AlEF AlZHE 5| detHA O™ BTt

AstEd™ extra_json AH2| cluster 7|
7totMl. o

extra_json = { "cluster" : { "skip_install_recipes" : "no" } }

MH A

AWS ParallelCluster7} A x| |4 & LICH.

AWS CLIE Mx| & FHEi&LCH

EC2 7| H|0o{7} Ud&LICt,

 pcluster CLIE A&ste= ol 2Rt HEtS 71T 1AM & 0| Q&L

AWS ParallelCluster AMIE AF2 X} X|HSHE B

Ot MMol M MEsHE AL X1 AWS ParallelCluster AMIE AFESHE Al 7HR| | A& LT,
3 M 7ER] & F 7HR| @S ALEstEdE AWS H B M Ar g 4 AE MER2 AMIE =3aHok EL
Ch. Al g (B Al AL RE X1 AMI AFE)2 DI2| YEE HR = UK Hizo| RS 71 Al

ZiLICH 2o SHe S E MESHA L.

AMI =7

o| |:||-|:Ho| 7|.XI- ol-x-l |'_T'_ :TL._'| "E_|
ClO|EEL|EE 0| AMIE M=%

A gredolL|Ct. 7|2 AWS ParallelCluster AMIE S5 A 2IZ|AR
| & 2
zZt&=1 Ql&LICE o]l AMIE 7|E

o
A Al AWS ParallelCluster7t 2t S35t= O| QS EZE #+H 24
2 A235104 AIZHE £ Q&L

mu 2

New EC2 console

1. AWS ParallelCluster AMI S S 0{|A AFHE 21 AWS 2|T0d| siE 5t= AMIE 3H&L|Ct. MEIE
AMI S &2 AWS ParallelClustere| At&5t= B0 L x|&oF & LICH pcluster versionZ
Alsislod TS & QIErLICH AWS ParallelCluster HHE 2.11.92] ZAL0ll& https://github.com/
aws/aws-parallelcluster/blob/v2.11.9/amis.txtS 2 X5IMIL. CIE HEIS MEdSE{H S U 2
3E AEstn EfT: 2.11.9 HES MEHSI T BT B2 MEfEt Ofs MHE HHS MEIgLICH
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https://docs.aws.amazon.com/cli/latest/userguide/getting-started-install.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-key-pairs.html
https://github.com/aws/aws-parallelcluster/blob/v2.11.9/amis.txt
https://github.com/aws/aws-parallelcluster/blob/v2.11.9/amis.txt

AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

2. AWS Management Console0i| 21213t 11 https://console.aws.amazon.com/ec2/0{| A Amazon
EC2 2£& dLCh

L

3. Amazon EC2 CHA|EE 0| A QIAEIA A|EHE MEHSIML.
4. O Z 2|70l 2! OS o|O|X|ofd  Bf2 AMI & ol E 7 |E MEHS}
= M AXo AWS 2| E 28 AWS ParallelCluster AMI ID
5. AMIE MEHStD, QIAEA QN £4E MEISHCIS 7| HO{E &
C}.

TLIE|AMIZ O|S 3t Ct

ujn

|_

10EC2 Z& == AWS CLI create-image& AF83+0{ QIAEAMM A AMIE M4 FHLICt

EC2 2&0{ A

a. M Zoj M QUAEAE MEHFHLICY
b. MAdst D 3B QIAEIAE MENBH|C}
c. &, o|O|x| X HEZ! o|O|X| HMHE xte =2 MEghL|Ct
d. O|0|X| MM MEAFHL|CH
1128{A2E 74 LH2] custom_ami ZE=0f M AMI IDE /238 L|C}.

Old EC2 console

1. AWS ParallelCluster AMI S 50{|M AtE &¢I AWS Z|™of siEst= AMIE & &LCH MEdSt
AMI S &2 AWS ParalleICluster2| At&5t= BTt L x|aoF B LICH pcluster version2
Al&S04 HE & QIEFLICE AWS ParallelCluster H7 2.11.92| B2 0ll= https://github.com/
aws/aws-parallelcluster/blob/v2.11.9/amis.ixt& & Z35tMIL. CHE HT 2 MEfSlE{H S U 3
3E AS5tD EfT: 2.11.9 HES MEHSI T BT B2 MENEE O HAE S MEIgLICE.

N

. AWS Management Consolel 2121511 https://console.aws.amazon.com/ec2/0|A{ Amazon
EC2 2&£2 YUl
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https://console.aws.amazon.com/ec2/
https://docs.aws.amazon.com/cli/latest/reference/ec2/create-image.html
https://github.com/aws/aws-parallelcluster/blob/v2.11.9/amis.txt
https://github.com/aws/aws-parallelcluster/blob/v2.11.9/amis.txt
https://console.aws.amazon.com/ec2/
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3. Amazon EC2 CHA|EE0{| A QIAEIA A|ZHS MEHFEA|

F

B
Bl

o
> o

2 > 4o
>
I
!
L
n

10QIAEIAZ 0S8t & A QAEIAE MEtstT QIAEIA AEH BXIE A2 MEahIcH

11EC2 £ & AWS CLI create-imageE AF&5104 QIAEIANA Af AMIE A4 8HL|CH.

EC2 240 A

Q
m
>.
=
*

3

x

o

>

(op
ooz
0
Q'I_l
k=l
1
0
o

122 0{AE 74 LHQ| custom_ami ZE=of Af AMI IDE @248 |C}.

A2 A X|& AWS ParallelCluster AMI &=

AEXRE XIE AMIZE A~ Z EQfo{7} o|O] HHX[El B2 Ol 7|2 = AWS ParallelClusterol| 228t #HE
AEEg HMEE = A&LCH

1. AWS ParallelCluster CLI2I &7 CIS €52 24 AlAE o AX|5HoF & L|Ct.
A

=

+ Packer: Packer £l AFOIZ0flM /41 OS HIHIS ZAIsto4 MRIBHLICH HIFIS 1.4.0 0|4 0]0{0f 5
x|2t 2|4l BTIE AL 3 20| EALICH PATHOIM packer BHE AIBE 4 X

E=3
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https://docs.aws.amazon.com/cli/latest/reference/ec2/create-image.html
https://developer.hashicorp.com/packer/downloads
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® Note

AWS ParalleICluster H7 2.8.0 O|T™0{|l= pcluster createami& At83t2{™
Berkshelf(gem install berkshelf& At&3t0o{ Ax|)7t HeM&LICt

2. Packer7} AL XIS CHAIGI04 AWS API S S EE = QU E AWS AN EHotolsg8 e
C}. Packer7} S 6t= O 23 %A et M E= Packer A A 2] Amazon AMI Builder &= 9|

IAM EfA 3 EE= QIAEA o5 Mol B E[of JU&LICH

20 FIF

3. AWS ParallelCluster CLIOA createami HHE AIE5104 7|22 2 XME & AMIFEE] A|ZHS104
AWS ParallelCluster AMIE g&l=8tL|C}.

pcluster createami --ami-id <BASE_AMI> --os <BASE_AMI_0S>

/A Important

<BASE_AMI> createami W&l otFt7tx|2
AMIE AF8dliM= ¢ ElLICH O X| oM HE

CHE mi2tOolE{of CHE LHE 2 pcluster createami® EZXFHAIL.

—_

4. O] L 4BH|0| Packer® ABstod S EHAIE S &BHLICH

a. M3E 7|8 AMIE AFE35104 QIABAE A|ZFEFLICE.

-

ok

5]
FO
ok
4
0x

tof 2ted AZ EQ0{E MR|st 7|Et

ol

b. AWS ParallelCluster 258 QIAEAN XME
EfATE s&ELICEH

ol AMI IDE &l2dfL|Ct.

0x
ol
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2
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=
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3
©
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https://github.com/berkshelf/berkshelf
https://developer.hashicorp.com/packer/plugins/builders/amazon#iam-task-or-instance-role
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(@ Note
AE X X|H AWS ParallelCluster AMIE B ESHE O A ElE QIAEA %%’8
t2.xlarge®L|Ct. O] QIAEIA &2 AWS Z 2| E|o{of SHE EIX| &t Ol AMIZ 75
g d8El=E 2E lAEAN CHal| 20| futEL|Ct

HELR Al ALEXL X|H AMI AL

/A Warning
AWS ParallelCluster S E|X| &L= AMIE AISE RS L/5iE{H O] WS ALS
Aol E&LCt.
HEFY Al A Mo 2 HAELX| §I2 AMIE AFE5t0] HFE EE Al Ste 82 AWS
ParalleIClusterl| T AZ EQo{o] HEIY MX[2t S 2tE|X| 2ot AWS ParallelCluster2| &

SO0l SEE = &Lt

_,_
T

FX] &

ol
rr

Ol

A0 OFF ZAE MMSIX| toe{s B AMIE AFE5H1D sHE AMIOIA AWS ParallelClusterE A4S
|.

O WHE A3 EHAEE MHE 1 AWS ParallelClusterol| 228t AZEQ0{E 25 Mx|5H ok
5t2 2 AWS ParallelCluster| 2843 A|Zt0| I @2 ZEILICH AT} AAY Aol = Alzto| o 22 &4
2iLict

« 2HAE F4 Q| custom_ami ZE=0f AMI IDE /238tL|Ct.

AWS ParallelCluster 2! awsbatch A7 EHE AF235104 MPI &
AlSH
= O

N

Ol Rt& M= awsbatchE& A7|EZZE ALEs01 MPI 22 Adlst= wdE EHAE= eFLigLC

r

MH =7

« AWS ParallelCluster7} A %|E|0q /& L|C}.
« AWS CLIZ} x| & LM z|of Q&L
« EC2 7| I|0{7} Q& LIC}.
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https://docs.aws.amazon.com/cli/latest/userguide/getting-started-install.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-key-pairs.html
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+ pcluster CLIE &¥st= Ol E8t HerE 71 IAM P& o] U&LLCH.

I

BAAE] A

X, awsbatch& A7 EEHE AI&st= E{AE i
oM FEE HOIEHE 78 Al ddet 2laaz 425l ok E*L—IEL

e 2
iJ
mw
0>
0%
o
r
n
<
©
0
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H
~
)
<
:s
Q
3
[0}

[global]
sanity_check = true

[aws]
aws_region_name = us-east-1

[cluster awsbatch]

base_os = alinux

# Replace with the name of the key you intend to use.
key_name = key-#######

vpc_settings = my-vpc

scheduler = awsbatch

compute_instance_type = optimal

min_vcpus = 2

desired_vcpus = 2

max_vcpus = 24

[vpc my-vpc]

# Replace with the id of the vpc you intend to use.
vpc_id = vpc-#######

# Replace with id of the subnet for the Head node.
master_subnet_id = subnet-#######

# Replace with id of the subnet for the Compute nodes.
# A NAT Gateway is required for MNP.

compute_subnet_id = subnet-#######

OlMl 2EHAH WM E Al E £ J&LICH awsbatch-tutorial EEHAEE S &5e4D FLiCt

$ pcluster create -c /path/to/the/created/config/aws_batch.config -t awsbatch awsbatch-
tutorial

A} MAEIH CHRTH HIS 3 B2{0 EAIELICH

Beginning cluster creation for cluster: awsbatch-tutorial

EEENSRYFY 257
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Creating stack named: parallelcluster-awsbatch
Status: parallelcluster-awsbatch - CREATE_COMPLETE
MasterPublicIP: 54.160.xxXx.XXX

ClusterUser: ec2-user

MasterPrivateIP: 10.0.0.15

E =0 219l

AWS ParallelCluster Hf x| CLI 232 AWS ParallelCluster7} A x|El 2= Z2I0|1E A|AEI0|A At
28 £ QlaLUct a8{U slE =0 CH3l SSHE M&stD e MESHIALICEH 0|8 S8l sll=
I.

2t AWS Batch 2fdg A&St= 2= Docker QIAEHATI SRSF=NFS EES 288 = U&LICH

ol

SSH pem U S AE3I0] &= =0 2E21ELCH
$ pcluster ssh awsbatch-tutorial -i /path/to/keyfile.pem

E2391%|™ awsbqueues & awsbhosts BEE AA5t04 7= AWS Batch CH7 |2 & 4™ S0l
Amazon ECS QIAEAE & |E.*L—|EF

[ec2-user@ip-10-0-0-111 ~]$ awsbqueues
jobQueueName status

parallelcluster-awsbatch-tutorial VALID

[ec2-user@ip-10-0-0-111 ~]1$ awsbhosts

ec2Instanceld instanceType privateIpAddress publicIpAddress
runningJobs

i-@d6a0c8c560cd5bed m4.large 10.0.0.235 34.239.174.236
0

E3{0] LIEHL CHZ stLtel B Al S AETL QlgLICH O
EASH 2t 2 ILICh AWS Batch CH7 | &0t S AEO CHE &7
04

olgEe FHolM min_vcpusol CHaH M
=H FAIE
8 WAool FIHErLCE

MN&F HEE EAlsttdis 89 -d 2t

AWS Batch& AF&35t0{ & BHml =red A=

MPIZ 0|&35t7| 7o & Al S CHZ |2 Ot S 1Rl ZAE 0| £36t= C{0| &Y E H/dstod ot

etOlE|= ™MEE O|F oAl IAtEfLICH.

FE =0 239l 258
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Ct

0jo
M

=7} ZEE "hellojob.sh"2te IHY S MAEHLICH

#!/bin/bash

sleep 30

echo "Hello $1 from $HOSTNAME"

echo "Hello $1 from $HOSTNAME" > "/shared/secret_message_for_${1}_by_
${AWS_BATCH_JOB_ID}"

% CHS awsbsub& AtE5t0d 2t dE MEStT 20| A ==X] &gt

$ awsbsub -jn hello -cf hellojob.sh Luca
Job 6efebc7c-4943-4cla-baf5-edbfeccab5d2 (hello) has been submitted.

$ awsbstat
jobId jobName status startedAt

stoppedAt exitCode

6efebc7c-4943-4cla-baf5-edbfeccab5d2 hello RUNNING 2018-11-12 ©9:41:29 -

$ awsbstat 6efe6c7c-4943-4cla-baf5-edbfeccab5d2

jobId : befebc7c-4943-4cla-baf5-edbfeccab5d2

jobName : hello

createdAt : 2018-11-12 09:41:21

startedAt : 2018-11-12 09:41:29

stoppedAt T -

status : RUNNING

statusReason -

jobDefinition : parallelcluster-myBatch:1

jobQueue : parallelcluster-myBatch

command : /bin/bash -c 'aws s3 --region us-east-1 cp s3://

parallelcluster-mybatch- lu11ftboklhpn595/batch/3ob hellojob_sh-1542015680924.sh /
tmp/batch/job-hellojob_sh-1542015680924.sh; bash /tmp/batch/job-
hellojob_sh-1542015680924.sh Luca'

exitCode T -

AWS BatchE AM83t0{ & mj =hed Al 259
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reason 2 o
vcpus 1

memoxry[MB] . 128

nodes .1

logStream : parallelcluster-myBatch/default/c75dac4a-5aca-4238-
a4dd-078037453554

log : https://console.aws.amazon.com/cloudwatch/home?region=us-

east-1#logEventViewer:group=/aws/batch/job;stream=parallelcluster-myBatch/default/
c75dac4a-5aca-4238-a4dd-078037453554

ZtQd2 TXH RUNNING & EHRILICE =Fdo| 2= E W7} K| 30% S 7ICHE! ¥ awsbstatE CHA| A&
gruct,
$ awsbstat
jobId jobName status startedAt
stoppedAt exitCode
Zt40| SUCCEEDED & EHE =QIE = JU&LICH
$ awsbstat -s SUCCEEDED
jobId jobName status startedAt
stoppedAt exitCode
6efeb6c7c-4943-4cla-baf5-edbfeccab5d2 hello SUCCEEDED 2018-11-12 09:41:29
2018-11-12 09:42:00 0
O|X| CH7 |0l 20| e E2 2 awsbout BWHE Sall EH2 e = JUsLTt
$ awsbout 6efe6c7c-4943-4cla-baf5-edbfeccab5d2
2018-11-12 ©09:41:29: Starting Job 6efebc7c-4943-4cla-baf5-edbfeccab5d2
download: s3://parallelcluster-mybatch-luilftboklhpns95/batch/job-
hellojob_sh-1542015680924.sh to tmp/batch/job-hellojob_sh-1542015680924.sh
2018-11-12 09:42:00: Hello Luca from ip-172-31-4-234
0| "ip-172-31-4-234" QIAEIA MM HSHo = MALUSE &g = U&LICH
St /shared CIAEEIE 4 TH{EM AL AL E 28 HIY HARIZ HE &= JU&LICH
260

AWS BatchE AF83+0{ A Hmi| &hed Al



AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

O| A& Mol ZEEIX| I2 A8 7158 7IsS 25 A1 E240 AWS ParallelCluster Hi x| CLI A4
ME HZSH. EH|7t E|RC™M AESHM MPI 22 MESHE g2 422 &Lct.

CIE = ¥Had & ZEo M MPI 2hed A3l

= eof 22218 AEfoM /shared CIZE{2|0d mpi_hello_world.c2te mUS BHELICEH
CtE MPI Z2 33 g o F7HEIct

// Copyright 2011 www.mpitutorial.com

//

// An intro MPI hello world program that uses MPI_Init, MPI_Comm_size,
// MPI_Comm_rank, MPI_Finalize, and MPI_Get_processor_name.

//

#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();

[u-}
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O|M CH& ZEE submit_mpi.shZ M ELICH

#!/bin/bash
echo "ip container: $(/sbin/ip -o -4 addr list eth® | awk '{print $43}' | cut -d/ -f1)"
echo "ip host: $(curl -s "http://169.254.169.254/1latest/meta-data/local-ipvs")"

# get shared dir

IFS=',' _shared_dirs=(${PCLUSTER_SHARED_DIRS})
_shared_dir=${_shared_dirs[0]}
_job_dir="${_shared_dir}/${AWS_BATCH_JOB_ID%#*2}-${AWS_BATCH_JOB_ATTEMPT}"
_exit_code_file="${_job_dir}/batch-exit-code"

if [[ "${AWS_BATCH_JOB_NODE_INDEX}" -eq "${AWS_BATCH_JOB_MAIN_NODE_INDEX}" ]1]; then
echo "Hello I'm the main node $HOSTNAME! I run the mpi job!"

mkdir -p "${_job_dir}"

echo "Compiling..."
/usr/1lib64/openmpi/bin/mpicc -o "${_job_dir}/mpi_hello_world" "${_shared_dir}/
mpi_hello_world.c"

echo "Running..."
/usr/1ib64/openmpi/bin/mpirun --mca btl_tcp_if_include eth® --allow-run-as-root --
machinefile "${HOME}/hostfile" "${_ job_dir}/mpi_hello_world"

# Write exit status code
echo "@" > "${ exit_code_file}"
# Waiting for compute nodes to terminate
sleep 30
else
echo "Hello I'm the compute node $HOSTNAME! I let the main node orchestrate the mpi
processing!"
# Since mpi orchestration happens on the main node, we need to make sure the
containers representing the compute
# nodes are not terminated. A simple trick is to wait for a file containing the
status code to be created.
# All compute nodes are terminated by AWS Batch if the main node exits abruptly.
while [ ! -f "${ _exit_code_filel}" ]; do
sleep 2
done
exit $(cat "${ _exit_code_file}")
fi
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OlAl &3 HHmH MPI 2t MESHD Ml ==0llM S Aol Al&ls &H|7F E[R&LICH.
$ awsbsub -n 3 -cf submit_mpi.sh

O|X| 2 4EHE T LIE{RIS T O] 2140| RUNNING &ENE HtE 7 K| Z7|cHRILICH
$ watch awsbstat -d

ZFQ10| RUNNING HEfZ Metr|HH £ A HE £ QELICH 7|8 = E9| £312 EAlsIE{™ #0S
Z: o (=3 =} =]
- = o

S
XY Dol F7HELICH HRE &

[ec2-user@ip-10-0-0-111 ~]$ awsbout -s 5b4d50f8-1060-4ebf-ba2d-1ae868bbd92d#0

2018-11-27 15:50:10: Job id: 5b4d50f8-1060-4ebf-ba2d-1ae868bbd92d#0

2018-11-27 15:50:10: Initializing the environment...

2018-11-27 15:50:10: Starting ssh agents...

2018-11-27 15:50:11: Agent pid 7

2018-11-27 15:50:11: Identity added: /root/.ssh/id_rsa (/root/.ssh/id_rsa)

2018-11-27 15:50:11: Mounting shared file system...

2018-11-27 15:50:11: Generating hostfile...

2018-11-27 15:50:11: Detected 1/3 compute nodes. Waiting for all compute nodes to
start.

2018-11-27 15:50:26: Detected 1/3 compute nodes. Waiting for all compute nodes to
start.

2018-11-27 15:50:41: Detected 1/3 compute nodes. Waiting for all compute nodes to
start.

2018-11-27 15:50:56: Detected 3/3 compute nodes. Waiting for all compute nodes to
start.

2018-11-27 15:51:11: Starting the job...

download: s3://parallelcluster-awsbatch-tutorial-iwyl4458saiwgwvg/batch/job-
submit_mpi_sh-1543333713772.sh to tmp/batch/job-submit_mpi_sh-1543333713772.sh

2018-11-27 15:51:12: ip container: 10.0.0.180

2018-11-27 15:51:12: ip host: 10.0.0.245

2018-11-27 15:51:12: Compiling...

2018-11-27 15:51:12: Running...

2018-11-27 15:51:12: Hello I'm the main node! I run the mpi job!

2018-11-27 15:51:12: Warning: Permanently added '10.0.0.199' (RSA) to the list of known
hosts.

2018-11-27 15:51:12: Warning: Permanently added '10.0.0.147' (RSA) to the list of known
hosts.

2018-11-27 15:51:13: Hello world from processor ip-10-0-0-180.ec2.internal, rank 1 out
of 6 processors
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2018-11-27 15:51:13: Hello world from processor ip-10-0-0-199.ec2.internal, rank 5 out
of 6 processors
2018-11-27 15:51:13: Hello world from processor ip-10-0-0-180.ec2.internal, rank @ out
of 6 processors
2018-11-27 15:51:13: Hello world from processor ip-10-0-0-199.ec2.internal, rank 4 out
of 6 processors
2018-11-27 15:51:13: Hello world from processor ip-10-0-0-147.ec2.internal, rank 2 out
of 6 processors
2018-11-27 15:51:13: Hello world from processor ip-10-0-0-147.ec2.internal, rank 3 out
of 6 processors

[ec2-user@ip-10-0-0-111 ~]1$ awsbout -s 5b4d50T8-1060-4ebf-ba2d-1ae868bbd92d#1

2018-11-27 15:50:52: Job id: 5b4d50f8-1060-4ebf-ba2d-1ae868bbd92d#1

2018-11-27 15:50:52: Initializing the environment...

2018-11-27 15:50:52: Starting ssh agents...

2018-11-27 15:50:52: Agent pid 7

2018-11-27 15:50:52: Identity added: /root/.ssh/id_rsa (/root/.ssh/id_rsa)

2018-11-27 15:50:52: Mounting shared file system...

2018-11-27 15:50:52: Generating hostfile...

2018-11-27 15:50:52: Starting the job...

download: s3://parallelcluster-awsbatch-tutorial-iwyl4458saiwgwvg/batch/job-
submit_mpi_sh-1543333713772.sh to tmp/batch/job-submit_mpi_sh-1543333713772.sh
2018-11-27 15:50:53: ip container: 10.0.0.199

2018-11-27 15:50:53: ip host: 10.0.0.227

2018-11-27 15:50:53: Compiling...

2018-11-27 15:50:53: Running...

2018-11-27 15:50:53: Hello I'm a compute node! I let the main node orchestrate the mpi
execution!

Ol Ztdol d3 Moz 2z ER=X] &Y

1
30
o>
L
ful

[ec2-user@ip-10-0-0-111 ~]$ awsbstat -s ALL
jobId jobName status startedAt
stoppedAt exitCode

5b4d50f8-1060-4ebf-ba2d-1ae868bbd92d submit_mpi_sh SUCCEEDED 2018-11-27 15:50:10
2018-11-27 15:51:26 -

o2k

F0: 20| ELt7| Mol ¥ E S=ottis T2 awsbkill BEE AISE & U&LICH

[e][]
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AMNER X' KMS 7|& Ar&e ClA3 & Z 3}

AWS ParallelCluster= T+ &M ebs_kms_key_id & fsx_kms_key_idE& X|ELICt. o248t &
MEZ AL&3tM Amazon EBS C|A3 & 53| B = FSx for LustreE 9|8t AFEA}F X1 AWS KMS 7| €
M3 g £ QaLich AH235H2dH ec2_iam_roleE X|Zd&HoF &L|CH

SEIAEIE MAISE{H AWS KMS 717+ SHAE A2 0/FS otof BrLICH 0FH 5 BHAE
M A MHE GEE ABE 4 91002 ABR XIF ec2_iam_rolest WRELICH

=211 H

AN EA

« AWS ParallelCluster7} A %|c|i& LICt.
« AWS CL|7|’ Kl ol ‘_I'UHE-l AA|=|L—||:|'
« EC2 7| I|0{7} Q& LICt.

» pcluster CLIE &&st= ol E8t HerE 71 IAM P& ol U&LLCH.

1. IAM 22 (https://console.aws.amazon.com/iam/home) £ O|S & LIC}.
xd

2. QA YA oA JSON B2 E=IgfLch
X

w

HEOR OIAEA ZZHof 804 D&LICH <AWS ACCOUNT ID>3} <REGION>7} LIQE B&
5 HFoF &hLCt.

1 | = o o

2. A2 = U= HEIE|IZ EC2E S RIFLICH

3. HEtol M &2 M8t ParallelClusterInstancePolicy &S A4S0 A ErLICEH
4 Al

| |
. ParallelClusterInstanceRole 2% O|EE X|&8 CIS e MM

AWS KMS 2& > 1 Z8 &t2| 7|0l 7|2l H&l == 7| IDE E2&Lch

ANEXF X|H KMS 7|12 AF2FtC|lAT &5 3 265
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7| 2424 B of2Hol| U= 7| AFE R AXIoIM F7 HE S SEI6tT &= MAst
ParallelClusterinstanceRoleS ZAA4ErL|CH A4 EFL|Ct.

SEHAE MY
OlM| 2{AEE MEELCH 22 ¢35 5E Raid 0 EBHOIET} U= EEHAE Q| of ULCt

[cluster default]

raid_settings = s
ec2_iam_role = ParallelClusterInstanceRole

[raid rs]

shared_dir = raid
raid_type = 0
num_of_raid_volumes = 2
100
encrypted = true

volume_size

ebs_kms_key_id = XXXXXXXX=XXXX=XXXX=XXXX=XXXXXXXXXXXX

FSx for Lustre It A|AEIO| ofl = CHS 1t ZH&LICH

rl

[cluster default]

fsx_settings fs
ec2_iam_role = ParallelClusterInstanceRole

[fsx fs]

shared_dir = /fsx

storage_capacity = 3600

imported_file_chunk_size = 1024

export_path s3://bucket/folder

import_path = s3://bucket
weekly_maintenance_start_time = 1:00:00
fsx_kms_key_id = XXXXXXXX=XXXX=XXXX=XXXX=XXXXXXXXXXXX

Amazon EBS & Amazon FSx 7|8t I} Y A|AEIO|E H|E F+440] M ELICI

CHS CH7 | RE &AM

EEIPNREE 266



AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

CIS CH7 | EE 2 AWS ParallelClusterof| A ZHed Al&H

NURS

rr

O| At& M= AWS ParallelClusterdil M CHE CH7|QE =2 3 BmH Hello World g A5t
2 HAEE QtLfEhLIct

X

—

>
P
i

« AWS ParallelCluster7} A x| |9 & LICH

« AWS CLIZt x| & FHE[U}ELICE.

- EC2 7| I|o{7} & LICt,

« pcluster CLIE Al¥s5t= Ol 228 #EtE 718l IAM & 0| U&LICh

® Note
CHS CH7|Y 2 E= AWS ParallelCluster 71 2.9.0 O|AHof| M BF X| I ElL|C}.

ELIESSERS

MHX{ CIS HHBS AESl0{ AWS ParallelCluster?t MCHE M| T|QA= K| & QlgL|Ct.
$ pcluster version

pcluster versionOi CHEF XtAIEH LIS 2

®)
(@)
=
cC
(V]
+
(0]
H
<
(0]
H
(V]
|_|
(@)
-}
End
fjo
ik
[
g'l_l
=
FO

o| B2 AMME QI AWS ParallelClustere| A gt&tstL|Ct.

CZ 22 pcluster configureg A&sto] 7|12 7+ TS HMELICTH O] BHE CHE0 L=
2 E HAIXKIE mELICH.

$ pcluster configure

pcluster configure B0 CHEt AbMIEH LHE2 pcluster configure HHHE FXSHML.

O| BtHE &t28t™H ~/.parallelcluster/config0ll 7|2 744 mo| Qlo{ok &L|C}. o] mUof
£ 7|18 E3AE F41 vPC MlM0| ZEHE|o] Qlofok & LCt.

&Ml ChE REMME MZ BHE & 86t S tH7|¥E L fst= ESHAEHE AlEsts
YHS Fefoh A dBELICH
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® Note

Ol Rt&MOM AHS &l LT QIARA

Ol ‘t&MoME ChEg 71 EE ALSELICH

[globall
update_check = true
sanity_check

true
cluster_template = multi-queue

[aws]
aws_region_name = <Your AWS ##>

[scaling demo]
scaledown_idletime = 5

[cluster multi-queue-special]
key_name = < Your key name >
base_os = alinux2

scheduler = slurm
master_instance_type = c5.xlarge
vpc_settings = <Your VPC section>
scaling_settings = demo
queue_settings = efa,gpu

[cluster multi-queue]

key_name = <Your SSH key name>
base_os = alinux2

scheduler = slurm
master_instance_type = c5.xlarge
vpc_settings = <Your VPC section>
scaling_settings = demo
queue_settings = spot,ondemand

[queue spot]

compute_resource_settings = spot_il,

compute_type = spot

[compute_resource spot_il]
instance_type = c5.xlarge
min_count = 0

£ Z2| Elofof A8 E

# optional,

# optional,

# optional,

# optional,

# optional,

# optional,

spot_i2

# optional,

# optional,

defaults

defaults

defaults

defaults

defaults

defaults

defaults

defaults

A
e

to

to

to

to

to

to

R&LcH

10 minutes

alinux2

t2.micro

no custom scaling settings

alinux2

t2.micro

ondemand

ClE of7|¥ 2= 2 AWS ParallelClusteroi| A ZFQd AlsH
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max_count = 10 # optional, defaults to 10

[compute_resource spot_i2]
instance_type = t2.micro
min_count = 1
initial_count = 2

[queue ondemand]

compute_resource_settings = ondemand_il
disable_hyperthreading = true # optional, defaults to false

[compute_resource ondemand_il]
instance_type = c5.2xlarge

SEIAE Ay
Ol oM ChE TV |8 2= SHAH dd Y-S RAMIS| dBELICH

MK E2{AE2| O|E 2 multi-queue-hello-worldZ R[5t O MMM Holst multi-
queue SHAE MMof M2t FHAEHE Mg LICH

$ pcluster create multi-queue-hello-world -t multi-queue

pcluster createOl CHE AFM|EH LHE 2 pcluster create MME EZSHM 2.

SRIAE7H MNE|E O 22 H20| EAIFLICH

Beginning cluster creation for cluster: multi-queue-hello-world
Creating stack named: parallelcluster-multi-queue-hello-world
Status: parallelcluster-multi-queue-hello-world - CREATE_COMPLETE
MasterPublicIP: 3.130.xxx.xx

ClusterUser: ec2-user

MasterPrivateIP: 172.31.xx.xx

L

CREATE_COMPLETE HA|X|= EB{AETI H3Mo 2 HHEIUS S LIEHHLICH F|lE =9 S7H &
HZ7 IP FAF &8iEL|CH.

SlE =0 232l

HIS7H SSH 7| mtdE At&E5t04 sl= =0 23 lELCt.

$ pcluster ssh multi-queue-hello-world -i ~/path/to/keyfile.pem
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pcluster sshoil CHEF XbMIEF LI pcluster ssh AME B XML,

230lx|HM sinfo BEES Astod A7 ES Ci7[¥o| B L T EE[0] U=K| HAFLICH

sinfool CHEt RFAIEH LHE 2 Slurm M M0 M sinfo MM E HESHAML.

$ sinfo

PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

ondemand up infinite 10 idle~ ondemand-dy-c52xlarge-[1-10]

spot* up infinite 18 idle~ spot-dy-c5xlarge-[1-10],spot-dy-t2micro-[2-9]

spot* up infinite 2 idle spot-dy-t2micro-1,spot-st-t2micro-1
Z2i2 Safl BRIAEIM AR E 4 2/ idle B0l t2.micro HAY =ET S U K Y
T A&Lc

(® Note

* spot-st-t2micro-12 O|F0 st7t Z&E HA L EQlLICh O]l = E= &4 AH8 7t55t

H 22{AE F49 min_count = 10{ S{EEFLICtH

« spot-dy-t2micro-12 O|§0| dy7l Z&El 83 L EQlLCt Ol = E&= SEHAE 750
(2t initial_count - min_count = 10 HESIEE SR A2 JtsELICE o]l L E
= M8t X|™ scaledown_idletime AlZt 520| XL AF| CH2 E L|CH,

CIE E= 25 O|& X|&
Tlof J&LICH 7|2 th71Q

*
el
o 1l
>
Zi
.I_
E
L
(V2]
©
o
+
o
N
rc
kel
0
_L
[m
s el
li
O
.I.L
e
C H

CHEoE Rrys Adstod Al Se THI7[ELICH HYE Al 20 K& =AE 0|§= X LIL
HEE Al 34X AF2 XLV} 0| A3 BRIEE AlSlslof &LCt.

$ cat hellojob.sh

#!/bin/bash

sleep 30

echo "Hello World from $(hostname)"

$ chmod +x hellojob.sh
$ 1s -1 hellojob.sh
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-IwWXIwxr-x 1 ec2-user ec2-user 57 Sep 23 21:57 hellojob.sh
sbatch HEE AR50 &S MESELICH -N 2 SMOZ 0| 20| = = I E &5t T X10|
SEHo 2 MEEI=X| HUELICH sbatchofl CHEF ZHM[EH LIE 2 Slurm &B A0 M sbatch 482

xS L.

$ sbatch -N 2 --wrap "srun hellojob.sh"
Submitted batch job 2
squeue BH2 = CH7|FE 1 5 HEHE &QE =+ J&LICH B, EE Oi7|¥e xIHs x| efgfe
52 7|2 th7|¥(spot)O| AL EILICH squeued] CHEF REA[EF LHE 2 Slurm B AM0i| A squeue M4

$ squeue
TIME NODES NODELIST(REASON)

JOBID PARTITION NAME USER ST
2 spot-dy-

2 spot wrap ec2-user R 0:10

t2micro-1,spot-st-t2micro-1

£ S Soll 20| A A™ & JEfRl A2 & = UsLct 2ol 2 =E mW7tX]| 30= s¢t 7[CHE
% squeue CHA| AI&ELICH
$ squeue
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)

O|M CH7 || xtdo| 25 2= IR L] T CIREE|0M slurm-2.out £3 Tt US HOLEAM 2.

$ cat slurm-2.out
Hello World from spot-dy-t2micro-1
Hello World from spot-st-t2micro-1

2 83l spot-st-t2micro-1 & spot-st-t2micro-2 = =0 20| M=o 2 AL}
[e] (o]

212 55
T g+ e

0o Mk

{5to SUet S MEsHM L.

OlX| C}S W= S QAR A L3 XY ZHE I

$ sbatch -N 3 -p spot -C "[c5.xlarge*1&t2.micro*2]" --wrap "srun hellojob.sh"
Submitted batch job 3

O| O§7H 4+E sbatcholl AL &LICEH
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« -N 3-TE M IHE 2

« -p spot— XYUE spot CH7 €| & ELICI -p ondemand& X|

dol MEe s UA&LICH

QEELICH

XM35to{ S ondemand CHZ|

« -C "[c5.xlarge*1&t2.micro*2]"- O] Z¢dof CHet EX == M =HE K& ELICh o] &Y
of A& c5.xlarge == 1742t t2.micro =E 27HE & ErLICH.
sinfo BHES A&5I0 =9 CH7|PS = RIFLICH (AWS ParallelClusterdl| 4= CH7|¥E2 Slurm2]
mtE|Mol2t gFLCt)
$ sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
ondemand up infinite 10 idle~ ondemand-dy-c52xlarge-[1-10]
spot* up infinite 1 mix# spot-dy-c5xlarge-1
spot* up infinite 17 idle~ spot-dy-c5xlarge-[2-10],spot-dy-t2micro-[2-9]
spot* up infinite 2 alloc spot-dy-t2micro-1,spot-st-t2micro-1
ool Mol SZEl1 U&LICE ol =& dEfol # MO|AI7 2= W22 EAIELICH squeue B
HE Astod Fo{AE|M 2ol CHEt HEE SLCh.
$ squeue
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)

3 spot

wrap ec2-user CF

c5xlarge-1,spot-dy-t2micro-1, spot-st-t2micro-1

ZrQ{2 CF(CONFIGURING) #EHO|H, QIABATL AFY
&Lct.
F3IZ FH EEMEE U
$ sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
ondemand up infinite 10 idle~
spot* up infinite 17 idle~
spot* up infinite 1 mix
spot* up infinite 2 alloc
$ squeue

JOBID PARTITION
3 spot

NAME USER ST
wrap ec2-user R

c5xlarge-1,spot-dy-t2micro-1, spot-st-t2micro-1

0:04

3 spot-dy-

YEzlo] EFeiaEo| & R/S7IE 7Ich2ln U

TIME
0:04

Zr40| R(RUNNING) & EHE EHELC.

ondemand-dy-c52xlarge-[1-10]
spot-dy-c5xlarge-[2-10], spot-dy-t2micro-[2-9]
spot-dy-c5xlarge-1
spot-dy-t2micro-1,spot-st-t2micro-1

NODES NODELIST(REASON)

3 spot-dy-
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HAHo| 2EE[0{ M =E 25 idle &EHRILICE.

$ squeue
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
$ sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
ondemand up infinite 10 idle~ ondemand-dy-c52xlarge-[1-10]
spot* up infinite 17 idle~ spot-dy-c5xlarge-[2-10],spot-dy-t2micro-[2-9]
spot* up infinite 3 idle spot-dy-c5xlarge-1,spot-dy-t2micro-1,spot-st-
t2micro-1

ok

CH7 (ol ot = 2ol gle™ 24 CIHEE[MM slurm-3.outS e = U&LICH

$ cat slurm-3.out

Hello World from spot-dy-c5xlarge-1
Hello World from spot-st-t2micro-1
Hello World from spot-dy-t2micro-1

=

0%

e =20 20| §SHo =2 AMEISS & £+ U&Lct

jo
o

=
(=)

AL O T2 MAE #EY = JUsLCh A FE|M AFEXE X|I'H scaledown_idletime

ICt. & HEHOIA] 520] X|Lt™ spot-dy-c5xlarge-1 & spot-dy-
t2micro-1 8™ = EJ}t AtS2 2 A Y CH2E|0{ POWER_DOWN ZEZ2 MEHELICH & T2 spot-
st-t2micro-1 8X =& AL CIR 5| K| E& LI

$ sinfo

PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

ondemand up infinite 10 idle~ ondemand-dy-c52xlarge-[1-10]

spot* up infinite 2 idle% spot-dy-c5xlarge-1,spot-dy-t2micro-1

spot* up infinite 17 idle~ spot-dy-c5xlarge-[2-10],spot-dy-t2micro-[2-9]

spot* up infinite 1 idle spot-st-t2micro-1
? ZEE E™M spot-dy-c5xlarge-1 & spot-dy-t2micro-17} POWER_DOWN 20 Q&=
742 =olgt 2 QIALICH Ol % MOIALE EAIELICH ST QIABAL ZA| R E/X/E LEE
POWER_DOWN & EHE RX|3t1 120X (2&) S AL E + gi&LIch o] Alzto| X|UtH rE= M é!

=

B2 Sotet ChA| AAEE o= UA ELICH REMIEF LHE 2 Slurm CHS CH7 | 2 =0 CHEF 710

HESHMLR.

mlo

ZeHAE 9| 2T &Ell= ChS1F Zrotok &Lch.

Ok

$ sinfo
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PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

ondemand up infinite 10 idle~ ondemand-dy-c52xlarge-[1-10]
spot* up infinite 19 idle~ spot-dy-c5xlarge-[1-10],spot-dy-t2micro-[1-9]
spot* up infinite 1 idle spot-st-t2micro-1

SHAEHE EO22E 8 £ pcluster deleteZ Ao HElg & U&LICH pcluster list &
pcluster deleteOi CHEF XM LHE 2 pcluster list % pcluster delete MME & x5
M.

$ pcluster list

multi-queue CREATE_COMPLETE 2.11.9
$ pcluster delete multi-queue
Deleting: multi-queue

EFA & GPU QIAEIATL Qs SRAE{0M &Hed A%

&Mool HE0ME 72 -5 T EFA U ERZ L GPU 2|AA7F UeE QUAEAT ZEHE C}
S OH7|UE SHAEE A&t WHE XA A™EELICH 2Fn 2 O] REE MM AFB ElE QUAE
A= 7140| H =2 QIAEHAQILICE

O| RF& A{o]| ZHEFS| MHEEI EHAH E TIdsH7| ™oj| H&X st S &Q15104 0|2{8t QIAEIAE Al2E H

=]
2rol A= x| FHlstM 2.

[globall
update_check = true
sanity_check = true

cluster_template = multi-queue-special

[aws]
aws_region_name = <Your AWS ##>

[scaling demo]
scaledown_idletime = 5

[cluster multi-queue-special]

key_name = <Your SSH key name>

base_os = alinux2 # optional, defaults to alinux2
scheduler = slurm

master_instance_type = c5.xlarge # optional, defaults to t2.micro
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vpc_settings = <Your VPC section>
scaling_settings = demo
queue_settings = efa,gpu

[queue gpul
compute_resource_settings = gpu_il
disable_hyperthreading = true # optional, defaults to false

[compute_resource gpu_il]
instance_type = g3.8xlarge

[queue efa]

compute_resource_settings = efa_il

enable_efa = true

placement_group = DYNAMIC # optional, defaults to no placement group settings

[compute_resource efa_il]
instance_type = c5n.18xlarge
max_count = 5

$ pcluster ssh multi-queue-special -i ~/path/to/keyfile.pem

ZeiAE9| X7| SElil= ChS1F Zrotok &Lch

$ sinfo

PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

efa* up infinite 5 idle~ efa-dy-c5nl18xlarge-[1-5]
gpu up infinite 10 idle~ gpu-dy-g38xlarge-[1-10]

Ol Mol M= - ofl EFA i GPU BlAA7H QU] SHolsts AR 58 NS YHS Lyt

LICH.

x| 2 AT BIEE & MELICt efa_job.shE 30X S0 7| AEf7} ElLICH 2™ CHS
lspci B £0|M EFAZE 02 M. gpu_job.shE 30X St Ch7| AEf7F ElLIC 23 CHS
nvidia-smi2 &A&sto = =of CHet GPU HEE EAILICE.
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$ cat efa_job.sh
#!/bin/bash

sleep 30
lspci | grep "EFA"

$ cat gpu_job.sh
#!/bin/bash

sleep 30
nvidia-smi

$ chmod +x efa_job.sh
$ chmod +x gpu_job.sh

sbatchE AI235t0{ S XMESHMR.

$ sbatch -p efa --wrap "srun efa_job.sh"

Submitted batch job 2

$ sbatch -p gpu --wrap "srun gpu_job.sh" -G 1

Submitted batch job 3

[ec2-user@ip-172-31-15-251 ~]1$ squeue

$ squeue
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
2 efa wrap ec2-user CF 0:32 1 efa-dy-
c5n18xlarge-1
3 gpu wrap ec2-user CF 0:20 1 gpu-dy-g38xlarge-1
$ sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
efa* up infinite 1 mix# efa-dy-c5nl8xlarge-1
efa* up infinite 4 idle~ efa-dy-c5n18xlarge-[2-5]
gpu up infinite 1 mix# gpu-dy-g38xlarge-1
gpu up infinite 9 idle~ gpu-dy-g38xlarge-[2-10]
58 F L7t 2t ZEfjo|T Aedo| A 2 A #Helg = &Lt
[ec2-user@ip-172-31-15-251 ~]1$% sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
efa* up infinite 4 idle~ efa-dy-c5nl18xlarge-[2-5]
efa* up infinite 1 mix efa-dy-c5nl8xlarge-1
gpu up infinite 9 idle~ gpu-dy-g38xlarge-[2-10]
gpu up infinite 1 mix gpu-dy-g38xlarge-1
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JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
4 gpu wrap ec2-user R 0:06 1 gpu-dy-g38xlarge-1
5 efa wrap ec2-user R 0:01 1 efa-dy-

c5n18xlarge-1

Zdo| 2 Z2E|H &2 EOIFLICH slurm-2.out IFYUO| £240{ M efa-dy-c5n18xlarge-1
C ol EFA7I QIS 2 &olg 4= Q&LICH slurm-3.out ZFU9| £240{ M gpu-dy-g38xlarge-1 =
Eo|GPU HE7I Z&E nvidia-smi £ &g = U&LICH

$ cat slurm-2.out
00:06.0 Ethernet controller: Amazon.com, Inc. Elastic Fabric Adapter (EFA)

$ cat slurm-3.out
Thu Oct 1 22:19:18 2020

B e e e e e e e e T +
| NVIDIA-SMI 450.51.05 Driver Version: 450.51.05 CUDA Version: 11.0 |
=== m - Pococoooooooooonocooooooo Pococoooooooooonocooooooo +
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M. |
| | | MIG M. |
|===============================+======================+======================|
| ®@ Tesla M60 off | 00000000:00:1D.0 Off | 0 |
| N/A 28C P@ 38w / 150w | OMiB / 7618MiB | 0% Default |
I I I N/A |
R e T R R +
| 1 Tesla M60 off | 00000000:00:1E.0 Off | 0 |
| N/A 36C P@ 37W / 150w | OMiB / 7618MiB | 98% Default |
I I I N/A |
R e T R R +
B e e e e e e e e T +
| Processes: |
| GPU GI CI PID Type Process name GPU Memory |
| ID ID Usage |

AU CHR ZENAE BHEE = JUsLICH FHAH FE0lM o|Tol| AFE XL X H
scaledown_idletime AI?_% 5RO E X|HME&LICH M2t f7F SEHoM 5& XILHEH spot-dy-
c5xlarge-1 % spot-dy-t2mic 1L CI RSS2 A7 CHRE[0{ POWER_DOWN 2ZEZ
MetgElch 245 = dd EEE MEtE|of CHA| A8 & UA ELICh
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$ sinfo

PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

efa* up infinite 1 idle% efa-dy-c5nl8xlarge-1
efa* up infinite 4 idle~ efa-dy-c5nl18xlarge-[2-5]
gpu up infinite 1 idle% gpu-dy-g38xlarge-1

gpu up infinite 9 idle~ gpu-dy-g38xlarge-[2-10]
# After 120 seconds

$ sinfo

PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

efa* up infinite 5 idle~ efa-dy-c5nl8xlarge-[1-5]
gpu up infinite 10 idle~ gpu-dy-g38xlarge-[1-10]

SAEE 2228 ¥ pcluster delete <cluster name>E A&3to] HE|g & U&LICH

$ pcluster list

multi-queue-special CREATE_COMPLETE 2.11.9
$ pcluster delete multi-queue-special
Deleting: multi-queue-special

KMEF LIE 2 Slurm CHE CHZ[E 220 CHEF 7t0[E &

o
|0
ik
[
_o'l_l
x
FO
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=13
=

7

—_

Cl= MME AR50 AWS ParallelCluster?| 7HEF 2 A|ZHEF £ Ql&LICH

/A Important

CIS AMoE 22 BllAlTZ|e| AFSXF XA HE EE= AFE X K| AWS ParallelCluster = = Ij
711§ AHE5t7| I8t XIFo| Z& &0 JU&LICt ol HE = ClHdst7| 02 &AE =X

7t = AWS ParallelClustergE AMEAF X|H5t7| @8t 12 WHQLICH MX| & 3= L4t
Mo Z C|HZ 0| £l AWS ParallelCluster®| & 2|A B0 ZA o|Aldo| H £7| WE
AWS ParallelCluster B0 M= AL XL X|H FEAER] X0l AJEEE AL&510{ AL XL
XHEg JAEg M= HEFLICH

=H
« A8} | AWS ParallelCluster 25 A
« AFE2X} X|™ AWS ParallelCluster .= & I 7| X| A%

A2 X} x| AWS ParallelCluster 25 MM

/A Important

CHE 2 AWS ParallelCluster 5 BA|L|2| ALEAL X|E HHEE A& st7| 98t XIELICE. O

&2 ClHZ 57| o{zdR A EXM7E U= AWS ParallelClusterg AFEAF X 5H7| 218
JredQlL|CH AWS ParallelCluster BI0AE Argxr XEe s SR XY FELAER

O| AJEIEE AIR2E 718 M2 HESLICH Mx| &£ 23 dEtdo 2 C|HZ 0| H &

- = L=

Jﬂlﬂﬁ

=
=1
=
o4

=

AWS ParallelCluster 2I2|A HEtof| A& o|AlMO|  E7| HEILICE.

Kl

EHA

1. AWS ParallelCluster 2 I EE =2 X8t AWS ParallelCluster & =] C|2E|2|E AlgdgtL|C}.

_cookbookDir=<path to cookbook>

2. AWS ParallelCluster 25 2| 3| HAHE Z R|ELICt.
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_version=$(grep version ${_cookbookDir}/metadata.rb|awk '{print $23}'| tr -d \')

3. AWS ParallelCluster 25 2| o}7|0|EHE M35t md5E 7HAHELIC.

cd "${_cookbookDir}"

_stashName=$(git stash create)

git archive --format tar --prefix="aws-parallelcluster-cookbook-${_version}/"
"${_stashName:-HEAD}" | gzip > "aws-parallelcluster-cookbook-${_version}.tgz"

md5sum "aws-parallelcluster-cookbook-${_version}.tgz" > "aws-parallelcluster-

cookbook-${_version}.md5"

4. Amazon S3 HHZ!2

MMt of7to|E, md5 & oFX|E = S E HZlo| A2 =FLICE public-
read ACLE Sdll I{E2! 2

17| 7ts HetE FoiLch

_bucket=<the bucket name>

aws s3 cp --acl public-read aws-parallelcluster-cookbook-${_version}.tgz s3://
${_bucket}/cookbooks/aws-parallelcluster-cookbook-${_version}.tgz

aws s3 cp --acl public-read aws-parallelcluster-cookbook-${_version}.md5 s3://
${_bucket}/cookbooks/aws-parallelcluster-cookbook-${_version}.md5

aws s3api head-object --bucket ${_bucket} --key cookbooks/aws-parallelcluster-
cookbook-${_version}.tgz --output text --query LastModified > aws-parallelcluster-
cookbook-${_version}.tgz.date

aws s3 cp --acl public-read aws-parallelcluster-cookbook-${_version}.tgz.date s3://
${_bucket}/cookbooks/aws-parallelcluster-cookbook-${_version}.tgz.date

5. CF2 HE [cluster] MM of2f o] AWS ParallelCluster 43 Tt of| F=71&HL|Ct.

custom_chef_cookbook = https://${_bucket}.s3.<the bucket region>.amazonaws.com/
cookbooks/aws-parallelcluster-cookbook-${_version}.tgz
extra_json = { "cluster" : { "skip_install_recipes" : "no" } }

(® Note
AWS ParallelCluster HH 2.6.1FE{= AlZf AlZh2 THddst7| @Isl ==& AIRTE W CHF
ol Mx| HAIZIE 7202 AL{ELICt o™ HZXnte| 38t e §| H5HEA M AR AI?J%
IH45t7| @5 CHE 20| M| BIAILIE HISE{™ extra_json &9l cluster 7|0 M
"skip_install_recipes" : "no"Z MH3MIL.
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MEX X|& AWS ParallelCluster = E I 7| K| A

/A Warning
CHE 2 AWS ParallelCluster == T{7|X[|2| AtEAt X|E HHEE A& st7| @8t XIELICE. O
X|E2 ClHZst7| of2d2 HAX EX7tE 2= AWS ParallelCluster& AHE A XI5t 7| 2%
= gredol|Ct AWS ParallelCluster El0IME AF2 A K| HEE QI8 AF2AF XX EEAER
Uo| AFEEE AT RE M3 HYEHLICHL Hx| ¥ F3= YEtMez C|HZ 0l H

AWS ParallelCluster 2I2|A HEtof| A& o|AlMO|  E7| HEILICE.

JﬁI-J

|

EHA

1. AWS ParallelCluster = E ZEE SX|8t AWS ParallelCluster = E 2] C|AHE{Z|E Al@EhL|C}

_nodeDir=<path to node package>

2. AWS ParallelCluster == 9| 34Xl HHXS Z K| &FL|C}.

_version=$(grep "version = \"" ${_nodeDir}/setup.py |awk '{print $33}' | tr -d \")

3. AWS ParallelCluster .= E2| O} 7} 0|EHE AHAdEHL|C}.

cd "${_nodeDir}"

_stashName=$(git stash create)

git archive --format tar --prefix="aws-parallelcluster-node-${_version}/"
"${_stashName:-HEAD}" | gzip > "aws-parallelcluster-node-${_version}.tgz"

4. Amazon S3 HZIE 4935t HZloj o}7}0|2E Y2 =FLICE public-read ACLE S35l HEZR! ¢
7| 7ts HEHE HoiE

_bucket=<the bucket name>
aws s3 cp --acl public-read aws-parallelcluster-node-${ version}.tgz s3://${_bucket}/
node/aws-parallelcluster-node-${_version}.tgz

5. CIS B44+E [cluster] MM of2 AWS ParallelCluster -4 mplof| F£7}gHL|Ct.
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extra_json

AWS ParallelCluster At
{ "cluster" :

2 AM0Od

o =2O

{ "custom_node_package" : "https://${_bucket}.s3.<the
bucket region>.amazonaws.com/node/aws-parallelcluster-node-${_version}.tgz
"skip_install_recipes" no" } }

@ Note

AWS ParallelCluster HH71 2.6.182E=
Ol M| HAIZIE 7™M 2 71145
NS | {8l CHE 22| x| BllA|ZIE

"skip_install_recipes"

AlZF AlZHE FMEH7] Qe =
Hxio =L |C}. o]~ H.|x1J_}
AL45F|2{™ extra_json M

no"& A7 OH'IIP._.

|Xl-ol- [[H EH|=| =]
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AWS ParallelCluster 2A| a4

AWS ParallelCluster 747 LIE|= Wiki of CHEt Bt 2 A 32 & & M3 3t= AWS ParallelCluster
[}

GitHub Wiki HO|X|& R X|ELICt. L4l EX SES LolEE{H LT EXE XML,
A
s 2O AMOIHEE
« AEHHlE 22X A
« OIS OH7|Y¥ 2= EHAES X 4
o Eloiy|d 2 SHAES EA A
o HiR| O35 L QUAEA AIZ 22X
« A& e CIEEZ
7

. IAM &AM 37| 22X sHZ2

. &7t x|9

Hu
N
oy

AH Ol H
- =< -

Iy

M

)
2

o

slZ2ste O K8 2|lAAULICH 28 AF238104 AWS ParallelCluster 2lAA 2|
MHX{ E{AE 21 o}7l0|E & BF=040F & L|CH. AWS ParallelCluster GitHub WikiZ2]
I7}o|2 MAd =0l MBEE Ao e} O] ZE2MAS A|ZHSHL|CE

ol
=y

[IIIJJ W

I>
T o A
T

A 52 E2HAH & StLtof| X171 Y MstE 3¢ =X sHES AlEst7| ™o pcluster stop
<cluster_name> BHEE A& 50{ Ec{AE{E STOPPED &EHE PtE0{of FLICH O|Z A 5t of &

o=
x| Rt HI8O| YdsteE HeE EX|E = A&LICH

ﬂIIO ﬂl

pcluster®| 2&0| X|L[HU 2O & BEESHHM B HAEE AXIStE{™ pcluster delete

—keep-logs <cluster_name> BHZS MM R. 0| BHES MASH S HAE{T} K| | X0t
Amazon ol MEE 21 22 R XIELICt CloudWatch. O B oi| gt AtA|EH LH& 2 pcluster

delete MHAME R ZTSHL.

Hu
]
o
1=
¥
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T
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AEHHHE 22X s14

SAE MMol| AIjstn AR MME EUlSles R OIS 21 S AHE D EAME IEHE +=
&L|Ct O] 2104 A ROLLBACK_IN_PROGRESSS| £23g #tolE7I&LICH o HAIX|E CHSH &

OfoF &fLCt.

$ pcluster create mycluster
Creating stack named: parallelcluster-mycluster
Status: parallelcluster-mycluster - ROLLBACK_IN_PROGRESS
Cluster creation failed. Failed events:
- AWS::EC2::Instance MasterServer Received FAILURE signal with UniquelId
i-07aflcb218dd6a081

EXME EIEsed™ --norollback EEi32E E #3504 pcluster createE AF23504 EHAEE
CHA| MMSIM. 2 CHE E2{AE{SSHE:

$ pcluster create mycluster --norollback

$ pcluster ssh mycluster

SE LEof 2Ol Rol=2F
U&LICH.

HE5| A Ol ALY £ s Mol 7|2 21 nyg &

i
ffo

A
e

- /var/log/cfn-init.loge cfn-init A3 ZEQ| 2O |L|CH MK 0| 2O E = QI5tA|L. Of
270 Command chef failed2t Z2 277t EAIE £ U&LICH 27 HIAIX|t g2 El RtAEH
LI 2 0] & HIE ool Y= ES FXFMR. AAME LI cin-inite EZ5HMLR.

» /var/log/cloud-init.log2 cloud-initoil CHEF 22 AULICE cfn-init.log0l OFF T E AL
Xl otom 202 0| EOE &0l EAM L.

« /var/log/cloud-init-output.log cloud-init0] A&ist WaIo| E24QIL|C}. 047|0E cfn-
inito| £30| ZEELUICH CHE RS B2 olzet 8ol EXE sHZst7| !5 Ol 28 = ER
7b eR&LIch

CHS 7|8 2E 22HAEL| =4 a4

o] MM o A AWS ParaIIeICIuster 71 2.9.0 0|Mo F%3|'01 Mx|=l

[>
1m
=
ki
R]
=
gI:
N
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o o4 x| 2t e XN L SE BX &HA
Lo, S2 F= M 17|

ZI 21
CIS EoME SIE wE9| 7| 21 7HL E MSFLCt
/var/log/cfn-init.log
O|&= AWS CloudFormation init 21 QILIC}H 047|0ll= QIAEA I} MME ] AYE D E H20| E
o AU&LICt =718t EME sidsts ol RS L
/var/log/chef-client.log
0|42 Chef 22I0|ME 2 ILIC Chef/E Sal MY E 2 E B0| L /o] UELICICINC.
7|3 2ME siZdsts ol RS &Lt
/var/log/parallelcluster/slurm_resume.log
0|Zd2 ResumeProgram 2 QILICH 88 LE8 QUAEAE A|ZGH S8 = Al EXE 3
Zdste ol fRSELCH
/var/log/parallelcluster/slurm_suspend.log
0|72 SuspendProgram 2 JLICt S L E90| QIAHAII S2E M XHHe 2

z5
M == S2 28 S25He ol R8HLICH 0| 218 %O mE clustermgtd 2IE 2Hel3
of grLict.

/var/log/parallelcluster/clustermgtd
O|d2 clustermgtd 2 &JLIC}. O| HE2 CHEE S| E2{AH HYS &elste 5
(daemon)2 2 A™MEILICH Al BF E= EHAH &Y E =

/var/log/slurmctld.log

L

O|= Slurm control daemon log. AWS ParallelCluster dosn2 =& ZAH
SEot7| flal 2ElAAE Al StedD ATELICHSIurm 27 AFE. 7
o B, AFAS 2 AR L EE EXo| R8&Lc

F
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HER eo| 7| L E= OIS Z&LCh
/var/log/cloud-init-output.log

0|73 cloud-init I lL|CH 047|0lE QIAEATI MHE mf MHE 2 E HYO0| S0 U&LICH
x7|& 2ME sidst= ol %%&*L—IEL

/var/log/parallelcluster/computemgtd

0|42 computemgtd ELICH 0|2 SI=E ==2| clustermgtd CiE(daemon)0| 2L Z2}QI
MEIQI EF dE0M Z HARE EoAM AdElo| tEE BLEZELICH o4 X 28 SE &
ME siZdste o 8 Lct

/var/log/slurmd.log

Ol= Slurm HIE 238 AMeLCH =7(3 L AFE Fof 23 ZEXME aidst= o L

= x7|3t 22X aiZE

Ol MMolME == %7I8t ERE HZsHs WS CHELICH of7lofls w2t AR, T B3 Tk
SeiAE EQlof Mujsts 2M 7 ZEELICH

JE E:

HE 2:

/var/log/cfn-init.log
/var/log/chef-client.log

« /var/log/parallelcluster/clustermgtd
 /var/log/parallelcluster/slurm_resume.log

/var/log/slurmctld.log

/var/log/cfn-init.log% /var/log/chef-client.log E:LE EOISIM|IL. O] E:L(HIE 5l
ELCIAYME M AYE ZE &do| e E|o{of & LCt ME Sof & lst= CHEREo| 2Fol= /
var/log/chef-client.log 210 2F HA|IX|7} U 7/2'°.=.'L—|EP Z{AE FE0d AFH *"Kl =
Mx| = A3 REJ XIHE B9 23 HAIXIE Sl 23R E7} d3Mo 2 A-ME|=X| CHA| &0l

EHAHE MM M JE tE= AFE 271 E{AEHM Z QI W7HX] Z|Cl2{oF EB{AEHW =
o) IC} et HEE - E7F SHAEN XK 25tH §|E = =EX XOI5HK| 2&L|C}.
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8ot HH#T & 7ol et s Lo Hit & stLE s&stod ol2fet 82l EXE silae

[e]l]

ResumeProgram 23(/var/log/parallelcluster/slurm_resume.log)0iM HFE =
E O|§2 AMSto] i = =2 &4 ResumeProgramO| 2 S & E Mo| Q=X| &QlgtLct.
(ResumeProgramO| 3&&|X| &2 AL slurmctld 21(/var/log/slurmctld.log)E &2l

504 Slurm .= EResumeProgram®Z &8 A|T 8 AM0| Ql&Lict)

T8H0| 2HEX| et 2™ ResumeProgram?t ResumeProgramE XSS 2 AMIHSHAH & = U&
LICt. ResumeProgram X2 AMI =785t04 At& X} X|HE AMAE3tE B 7t slurm AL X} 4
SResumeProgramO|H 744 (rwxr--r--) ©&t0| QL=X| & lgL|ct.

ResumeProgramol AM S EE|H MY oo et QATAT AR EIRI=X] QIS 2. AlEE

M
>
N
Ral
2
il
I

CIAEIA Mz MA o
SHE =Zz2toldl IP FAQ QIAEIA IDE &g £ &Lt =t %’E—j CIAEAAO| LSS MH
EOE 8  JELICH AFE = MY 2F o EXE siaste ol st REMIEH LY =
MMg BZX5HM L

YHHARE =

« clustermgtd(/var/log/parallelcluster/clustermgtd) 21 & & Ql5t0o{ ST
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A MY A A| 28| sHZE
ol MMe BRIAE Bl2AE MAstx| 28 H2e Belo| YLt

ElAATL MME|X| fom Cl2at Z4He 27 HA|X|7} ParallelCluster gHeHELICEH

pcluster create -c config my-cluster

Beginning cluster creation for cluster: my-cluster

WARNING: The instance type 'p4d.24xlarge' cannot take public IPs. Please make sure that
the subnet with

id 'subnet-1234567890abcdef®' has the proper routing configuration to allow private IPs
reaching the

Internet (e.g. a NAT Gateway and a valid route table).

WARNING: The instance type 'p4d.24xlarge' cannot take public IPs. Please make sure that
the subnet with

id 'subnet-1234567890abcdef®' has the proper routing configuration to allow private IPs
reaching the Internet

(e.g. a NAT Gateway and a valid route table).

Info: There is a newer version 3.0.3 of AWS ParallelCluster available.

Creating stack named: parallelcluster-my-cluster

Status: parallelcluster-my-cluster - ROLLBACK_IN_PROGRESS

Cluster creation failed. Failed events:

- AWS::CloudFormation::Stack MasterServerSubstack Embedded stack
arn:aws:cloudformation:region-id:123456789012:stack/parallelcluster-my-cluster-

MasterServerSubstack-ABCDEFGHIJKL/al1234567-b321-c765-d432-dcba98766789

was not successfully created:

The following resource(s) failed to create: [MasterServer].

- AWS::CloudFormation::Stack parallelcluster-my-cluster-MasterServerSubstack-

ABCDEFGHIJKL The following resource(s) failed to create: [MasterServer].

- AWS::EC2::Instance MasterServer You have requested more vCPU capacity than your
current vCPU limit of @ allows for the instance bucket that the

specified instance type belongs to. Please visit http://aws.amazon.com/contact-us/ec2-

request to request an adjustment to this limit.

(Service: AmazonEC2; Status Code: 400; Error Code: VcpuLimitExceeded; Request ID:
a9876543-b321-c765-d432-dcbha98766789; Proxy: null)

}
0E E04 0| B SThofl AE HIAIX[7F E AL 34X} vCPU MBS Z1H5HK| ofE QIARA %
2 ME3tHU o B2 vCPU 8F 2 %3 5HoF &Lct.
CloudFormation 2£ & AF23104 "Cluster creation failed" &EHof CHEH MEE E £F &

L|C.
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1. o 232l AWS Management Console 5t https://console.aws.amazon.com/cloudformation2 2
O|SgfLct.
2. parallelcluster-2t= ABHZ MEHSHL|C cluster_name.
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¢ 22 pHEX| et A YYo= TIsto Amst 2lAA O|HEE FotEA L.
5. AWS CloudFormation & HA|X|Q| of:
2022-02-07 11:59:14 UTC-0800 MasterServerSubstack CREATE_FAILED Embedded stack
arn:aws:cloudformation:region-id:123456789012:stack/parallelcluster-my-cluster-
MasterServerSubstack-ABCDEFGHIJKL/al1234567-b321-c765-d432-dcba98766789
was not successfully created: The following resource(s) failed to create:
[MasterServer].
X [ —
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297

IAM H& 37| 22X &2


https://console.aws.amazon.com/cloudformation/
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_iam-quotas.html
https://github.com/aws/aws-parallelcluster/wiki
https://github.com/aws/aws-parallelcluster/issues
https://github.com/aws/aws-parallelcluster/issues

AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

AWS ParallelCluster X| & & 24

AWS ParallelCluster= 0424 2 2[AE S A0 X|[HELICH. 2= AWS ParallelCluster & 2|A 0= 047
El X 7|7t SR(EOSL) ™7t Ql&LICh EOSL €™ o|F ol sl & 2|40l gt =7t x| 2oLt
S| 27 MLl K| ef&Lct

AWS ParallelCluster= major.minor.patch H™ XMHE AFSeLICH |4 HO|X HE 22|49
M otol HA 22|20 MER 7Is, 85 71M, 22 dolo|E & B +~7do| 2 FELICH oto|L
HZ2 HIO|X HT LHoil M O™ kTt S eHElLct &lZHst EX|e] B2 AWSE Tx| EElAE Sl

=™ AN E MSB5HXR[2F EOSLO| =2 5HXR| ef2 %[44l OOl HZEe| 2lZ(A o8t M FEL|CH A BT
2Ig|AS| UO|IO|EE AFE25E{TM M 00| HA EE= o x| HA S 2 248||o| =38l ofF &L}

AWS ParallelCluster % K| 712 SZ2(EOSL) E™

2.10.4 O[3} 2021/12/31

2.11.x 2022/12/31

298



AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

AWS ParallelClustere| £ ¢t

AWSE SCIRE Hot2 715 S25tH MZHEtL|ct AWS TZH2 Eotof O TIZs TXlo| 27 At

ol 25t S S E Co|E ME & HERZ ol 7|Elxo| s{Eie +2 & USLICH.

Hot2 AWSS #5te| 38 MAUILICH 55 MMl 22 oAM= 0|8 EctRE Ao Eotn EEt<2

C Lol Hoto 2 MAEEH|C}

. 2CIREQ| HOt- AWSE AWS ZE2IRE0{|MH AWS MHIAE AlSlStE QIZEtE ES&L|CH AWS
= LS OHHSHA AFEE = U MHIAE MSELCH ME TE| ZAMRfE AWS #E &4 T2
2ol detoz Hot 51 E HIY|Mo =z HAESI D HEELICH AWS ParallelClusterol| H& &= 7
ME4 z2 30 CHet XIMISH LIS 7 &4 T2 20| #2lof £8l= AWS AMH|A E & X
StM2.

« 2R L} HOt- AFEXIo| 2el2 AIZ5HE E™ AWS MH|A EEE MH|A0] ola ZXELICE &=
st F5t= ClIO|IE | RIZIE, SIA @F AME, 234 HHE Sl 7S HIR§ 7|EF o4e BT 40 CH
SHME 2lo| U&LCt.

O| MHEAM= AWS ParallelCluster AFR Al 38 3 DEHIS ME 5= WHs MHEL|CH CFHE FR|of
= WS Ho{ELICH AWS

Me Eot Y AH &+ SEE 55525 AWS ParallelClusterg F4st= WY
ol4&2E RUEZS T E&5E O £&0| &l CHE AWS ParallelClusterE AH&35tE Y- 2otE
L|C}.
=X
+ AWS ParallelCluster0i| M Al 35t= AMH|A S| HOoF HE
- O| O|O|E{ 2= AWS ParallelCluster
« AWS ParallelCluster2] ID ! M| A 22
« AWS ParallelCluster?| #& &4 &0l

« TLS1.22| 2[4~ HH M

AWS ParallelClusterti| M Al 5t= AMH|ALS| Hot HE

« Amazon EC22| E ot

« Amazon AP| Gateway2| & ot

- AWS Batcho| & ot

AWS ParallelCluster0i| M At 35t= AMH|AQ| Hot HE 299


https://aws.amazon.com/compliance/shared-responsibility-model/
https://aws.amazon.com/compliance/programs/
https://aws.amazon.com/compliance/programs/
https://aws.amazon.com/compliance/services-in-scope/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-security.html
https://docs.aws.amazon.com/apigateway/latest/developerguide/security.html
https://docs.aws.amazon.com/batch/latest/userguide/security.html

AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

+ AWS CloudFormation2| & ot
+ Amazon CloudWatch2| 2 ot
+ AWS CodeBuild2| & ot

» Amazon DynamoDB2| E ot
+ Amazon ECRQ| £ ot

« Amazon ECS2| £t

+ Amazon EFSQ| £ ot

+ FSx for Lustre2| 2 0

« AWS Identity and Access Management(IAM)2| & oF

+ EC2 Image Builder Image Builder

« AWS Lambda®| & ot

+ Amazon Route 532| 2ot

+ Amazon SNS9| E ot

« Amazon SQS2| E 9H(AWS ParallelCluster HH 2.x &)
+ Amazon S32| £ ¢t

« Amazon VPC2| £ ¢t

o| d|o|E{ E & AWS ParallelCluster

The AWS 35 M ZE: . CtF0 Z2 O|o|E E50 MEE LICt. AWS ParallelCluster. O 2 & 0|
MHEE HQF Z'O0] AWS 2 E AARIZ 2Usts 2E2EH QZptE E55t= MY0| J&LICH AWS 2
BtRE. O] QlZEtol M ZARE|E ZHX| et SXMHE FXIE MA2 P50l H U&LIct EF 7
Ste= of CHEt 2oF 724 2l 2tE| 22 EEEiLICH AWS MH|A AF8SHE Q. CllO|E| Z2to|HAlo| Cf
gt 7<M1|°P LI O|O|E| ZEIO|HHAIE R ZSHAAIRFAQ. 9| CIO|E E&0f CHE RFMIEH LIS R

ChEE AxstdAI2 AWS S5 M 22 3 #3 GDPR =21 HAIE AWS EoF 221,

‘_

]]>|'

2 E335t= X0l Z&LICH AWS HE A4 5 D JHE AFS A A AWS
AWS Identity and Access Management (IAM). O|Z 7| 3t 71 AL X0l A|
dste o 2t Hetbt 2o{E/Lct Eot Chgot 22 WHo E HO[EHE 2

ColE{ 22 & I8l Cts
IAM Identity Center EE&=

Aol ZIRE S 43| O

Zote= X0l E&LICH

vl 7:"

2t Al-otch CHEHA| @15 (MFA) 2 AP 35HAIAL.
SSL/E AIE235t04 CHE2 1t TLS 41" &= U&LICH AWS U&LICH TLS1.27F 235t TLS 1.38 ®

e,

]
L

HolH 2= 300


https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/security.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/security.html
https://docs.aws.amazon.com/codebuild/latest/userguide/security.html
https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/security.html
https://docs.aws.amazon.com/AmazonECR/latest/userguide/security.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/security.html
https://docs.aws.amazon.com/efs/latest/ug/security-considerations.html
https://docs.aws.amazon.com/fsx/latest/LustreGuide/security.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/security.html
https://docs.aws.amazon.com/imagebuilder/latest/userguide/image-builder-security.html
https://docs.aws.amazon.com/lambda/latest/dg/lambda-security.html
https://docs.aws.amazon.com/Route53/latest/DeveloperGuide/security.html
https://docs.aws.amazon.com/sns/latest/dg/sns-security.html
https://docs.aws.amazon.com/AWSSimpleQueueService/latest/SQSDeveloperGuide/sqs-security.html
https://docs.aws.amazon.com/AmazonS3/latest/dev/security.html
https://docs.aws.amazon.com/vpc/latest/userguide/security.html
https://aws.amazon.com/compliance/shared-responsibility-model/
https://aws.amazon.com/compliance/data-privacy-faq/
https://aws.amazon.com/blogs/security/the-aws-shared-responsibility-model-and-gdpr/

AWS ParallelCluster AWS ParallelCluster AbS A4 A{(v2)

« CH22 ALE3t0{ AR €S API 222 HEetn MEX #S 2 7ISELICE AWS CloudTrail.
CloudTrail EE|YE AF&350{ ZiA{5t= 2igdof e REMIEH LI 2 AWS S0l CHer REAIEH LIS
2 CloudTrail EEI|Y MEE HZESIAAIR. AWS CloudTrail Ar& X%} 740|E

- AFiE AWS 233t &8 M AU X3 E ZE 7|8 20 Mo AWS AMH|A.

- Amazon S30i| M& &l 2lZ &t C|O|E & HMstT B = 5t= Ol =& 0| £li= Amazon Macie?t 22 I
= ZEI™E 2ot MH[AE AFESHAR.

. °”H|A Al FIPS 140-37He| HSE ¢35 R EO| R 8 AR AWS HHEE QIE{H 0|A == APl an

i A=ZQIEE AE5HA S et REMEt 82 A

— O

2
I
i

0
im0
2
[l

=E =
o
e x{2] EZ (FIPS) 140-32

0 o

[o)

pa!

HY FAat 22 7|H HEL SR8 WEE EfOLI 0|F HES Z2 Aif &4 Heof &

= Zd0| E4LICH o7|ol= CtSa 20| Zst= B 7 L EELICH AWS ParallelCluster
AWS MH[A 2& AFEAPI, AWS CLI, E& AWS SDKs. O|& 0 Af% e g
Zeo| ed3ste 2E Olo[He 8+ = CtE230] A LI 2|5 Mu{oi |
o
=}

E
' Mol et 2 E URL HE5t7| -‘?—IéH HHE8HE Hotx| pf= Rol £

=

o
ESI- - o1

7|E
E
74

—_

m rr ok |3
bl

>
FIF
r>|
To

Jul

J

|.|:| 11|>

Oy ol > FB 1% K
ol
rr

oS
.U

T
]
Y

L

i
o
m

o 53
Hot MH|AS| F2 SF2 I eS| AH8EX| gfE M &S stElcks Aot

MY & dEst

o |
x| gt &LICH AWS AFSAHE CHAISHE AHI

ZeiAE9| =0 = HlolEe| d¢ MEE CIo|E7t &5 3tE + AU&LICH

Amazon EBS 89| B2 &t33t=Cl3 [ebs]MMO| ebs_kms_key id AHEE A& 350 27
2. et

Ct. AWS ParallelCluster HHZ1 2.x.) AtA|EH LHE 2 Amazon EC2 AFHE B AL| Amazon EBS
ZSMAIL.

ﬂmﬂ

=
—e

Amazon EFS 289| B2 ¢53t= [efs]AlMO| encrypted lefs_kms_key_id MHE A5
0 Tt 4ELICH. AWS ParallelCluster HHT 2.x). AFAM|EF LI &2 Amazon Elastic File System AFE A
Mol X 0| of 55} 2= HEAIS At EIA|Q.

Lustre It A|AEIO| A2 Amazon FSx It A|ARIS et | K& El O[0|Ee| =37t RSS2
g MSIEILICE FSx REMIEH L& 2 Amazon FSx for Lustre AF® AHA{o| X{ZF H|O|E] & S
SHAAI2.

olole ==t 301


https://docs.aws.amazon.com/awscloudtrail/latest/userguide/cloudtrail-trails.html
https://aws.amazon.com/compliance/fips/
https://aws.amazon.com/compliance/fips/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/EBSEncryption.html
https://docs.aws.amazon.com/efs/latest/ug/encryption-at-rest.html#howencrypt
https://docs.aws.amazon.com/fsx/latest/LustreGuide/encryption-at-rest.html

AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

—_ -
Z280| U= AEHA RHO[ F2 NVMe 2

AL AEO0{NVMe E&2| HIO|E= QAR A SHES
0 2=0{ #24El XTS - AES -256 A EE AIE

3t 7|z StEOI ZESE AIE
 QIABATE SX|EHU S=E
£ HIgdste =+ 9iem, ALSAL &

= 2 =S
S & gLt RMEH LI8 2 Amazon EC2 AHE HBMO| XHE & P =3 E

E ME5lE B2 AWS ParallelCluster & 35t2{™ AWS A& 2 /o TZH H|0|IE{E 24 HFEZE ™
&5tE MH|AS| AR ST OIO|E{o| X%, B3 4l o535} dheod CHst AFAM|EH LI 2 ST MHH|A Q]

=
O3 7 F4 S AZTFHAIL

r

7|2Mo 2 E210|0E HAFEMM MEEl= ZE OB AY 521 2210|ME HFEHAM &S H
L|Ct. AWS ParallelCluster 12|12 AWS HTTPS/TLS®IZE S&ll ZE X2 &350 MH|A A= Z QI
EE 453 ELCt AR LE 7 ECE2 MEIE QARA o] MEt IS 2 AE55E &
A& LICH AEAIEH LIS Amazon EC2 AHE MBI MO TE & Y S3HE FXFHAAIL.

CHE AFZ . & EshA 2.

otOtEN|ML| olo|E{ E35 EC2

« EC2Image Builderdl M2| GO|E{ 3
« O] O|0|E{ E & AWS CloudFormation
- OotOrEN|ML| H0o|Ef E3 EFS

« Amazon S39| C|O|E{ 25

 LustreE FSx @&+ OIO|E{ &

ok

AWS ParallelCluster2| ID Z! SHA|A ZHE

AWS ParallelCluster0il M= A& S AL85t0 AWS 2|4 AL ST MH|AN HMAELICH AWS
ParallelCluster7} T3t2 F0{5t= Ol AFE5t= QUAEIA I AL AL HE2 AWS Identity and Access
Management 2| @38t AWS ParallelCluster0oll A |o{ Ql&LICH,

[y =2 Aole B

AWS MH|A 2 E01 HA
L=l

> ™
>
0o
>
to
02
N
HT
e
ro
oM
mjo

Ieg i Issts W lLIch AL XL
F arallelClusterE At 5t
OHM|A F| Ho{7} ZREL|CH CIE T E B Hot Q152 2L0{AM A

>
=
%
e

ChS AR B RS, 302


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/data-protection.html#encryption-rest
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/data-protection.html#encryption-transit
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/data-protection.html
https://docs.aws.amazon.com/imagebuilder/latest/userguide/data-protection.html
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/security-data-protection.html
https://docs.aws.amazon.com/efs/latest/ug/efs-backup-solutions.html
https://docs.aws.amazon.com/AmazonS3/latest/dev/DataDurability.html
https://docs.aws.amazon.com/fsx/latest/LustreGuide/data-protection.html

AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

AWS ParallelClusteroi| A At st £t 152 U HAE mtof MEFEIH & 582X b &LICH

FELICH of7[ol= AHE M 7] IDLE 2ot HMA Z|7t e FLICH

AEXRI7F = U5HE & o|LE AWS IAM Identity Center AMH|A01 CHEH A} 24 ST} 22 EHy| HoF
CI&EE ZtZt $HOME/ . aws/cli/cache & $HOME/.aws/sso/cache EH0| XK{&EL|C}.

* $HOME/.aws 2t oifS ot E X! Thoi CHEr ot A|AR] HEtE Fdsto] HE = AL R

. HotolE0| 2N E HR, &4 JH5 S FoI2H JHsE B Al 2ot 015 0| 9l A S AISE
Lick Er7| ofgt Hot 9152 R ME Tl BRoig BY| Hot 9FS ASELICH

AWS ParallelClustere| & &% &0l

O E| ZAIRIE 0dB{ AWS 7 &4 T2 13O UE o Z AWS AMH|AS| HEot A A H Z+E H
FLICH. AWS ParallelClusterE Al&35104 MH|A0 HHASHE R0 E Y HH[A2L| #H &+
|X| et & LICH

m

EdAE Es T2 HR| LHM U= AWS MH|A SE2 7 Z+ Z2 I X3 HP| LH AWS
H

[ |
MHIAE HZXSIMR. LEHHRI LIE2 AWS #E &5 T2 S HXSHAMR.

AWS Artifactg At&3t04 M= IHE| ZHAF ETME CH22EE 4 AU&LICH RHME HEE AWS
Artifactol  ET M CI2E2EE& HZEsHMe

AWS ParallelCluster AR Al #7H &4 U2 C|O|E| LIL T, SN A H & SE LU 2HHE
o #-of el AHELICH AWSHAME °#H &4 X|HEg oS0 242 2l AAE M3 Ct

- Hor SN HE E4 ME AR OFLHA - O HHAE SFLHMOI M= ot Z|=iA| e Atgol 2hslf dF st
AWSOIM 2ot A A E0 SHE E 718 32 tixst7| 2T HAE MSELICH
S H

« Architecting for HIPAA security and compliance on Amazon Web Services AW
Aol AWSE ALE35t0{ HIPAAE E+3t= OfEEIF0lME Yot LS HdHELICH
- AWS B E4 BlaA - D X0 &3 4 L R0l HBH & e YIE T

L|ch.

gr
rnro

« AWS Config it Rt StLHA{ S| &S ALE5H0{ BlAA HIF - AWS Config AH|AE LHE Ab2d, A
K& & Aol cHEt 2lAA R0 E4 HEHE HIHENLICH

bt

FO| 303

A
_I_

£

Ex


https://aws.amazon.com/compliance/services-in-scope/
https://aws.amazon.com/compliance/services-in-scope/
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://aws.amazon.com/quickstart/?awsf.quickstart-homepage-filter=categories%23security-identity-compliance
https://docs.aws.amazon.com/pdfs/whitepapers/latest/architecting-hipaa-security-and-compliance-on-aws/architecting-hipaa-security-and-compliance-on-aws.pdf
https://aws.amazon.com/compliance/resources/
https://docs.aws.amazon.com/config/latest/developerguide/evaluate-config.html

AWS ParallelCluster AWS ParallelCluster AtS A M(v2)

« AWS Security Hub - O] AWS MH|AE Eot Ml E& Il I Alg| 7 &4 048 te o
20| /=5 AWS L} 2ot HEHE FEXMo = HoiFL|CH.

FO|

—

1]
ok
o
rir

TLS 1.29] £|A HM M

AWS MH|A 2} S4IE M Hot2 Z35t2{T TLS 1.2 O| & 2 AL 35 AWS ParallelCluster& 43
ok EfLICt AWS ParallelCluster® At 8tE TLS ™S A& 5HE O PythonO| ALELICH.

AWS ParallelCluster0i| A TLS 1.2 O|T12| TLS HTE A& St K| =5 5t24% OpenSSLE CHA| At
U35to{ O] Z|AZIE MB35 MZ ZIEE OpenSSLE AFE35I TS PythonS CHA| HutU5Hok & £
0IA|_||:_|._

AAEH

HR) RlRlEls Z2E S w0l
MZX{ OpenSSLE AFE235104 E|AE A 2! Python SDKO| A2 & XHA| MEE QIS ME BHELICH

$ openssl req -subj '/CN=localhost' -x509 -newkey rsa:4096 -nodes -keyout key.pem -out
cext.pem -days 365

1% CFS OpenSSLE AFE35t04 HHAE MHHE 7tsELICH
$ openssl s_server -key key.pem -cert cert.pem -www
M EO)d ol 714 83 E BHE D Python SDKE M X[ErLICEH

$ python3 -m venv test-env
source test-env/bin/activate
pip install botocore

SDKQ| 7|& HTTP 2t0|E2HE|& A& 3tE check.pyEte MZ2 Python A3 ZEE PHELICH

$ import urllib3
URL = 'https://localhost:4433/"'

http = urllib3.PoolManagex(
ca_certs='cert.pem',
cert_reqs="'CERT_REQUIRED',
)

= http.request('GET', URL)
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print(x.data.decode('utf-8'))

$ python check.py
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$ python check.py
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$ urllib3.exceptions.MaxRetryError: HTTPSConnectionPool(host='localhost’,
port=4433): Max retries exceeded with url: / (Caused by SSLErroxr(SSLErroxr(1, '[SSL:
UNSUPPORTED_PROTOCOL] unsuppoxrted protocol (_ssl.c:1108)')))
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#!/usxr/bin/env bash
set -e
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OPENSSL_VERSION="1.1.1d"
OPENSSL_PREFIX="/opt/openssl-with-min-tlsl_2"
PYTHON_VERSION="3.8.1"
PYTHON_PREFIX="/opt/python-with-min-tlsl_2"

curl -0 "https://www.openssl.org/source/openssl-$OPENSSL_VERSION.tar.gz"
tar -xzf "openssl-$OPENSSL_VERSION.tar.gz"

cd openssl-$0PENSSL_VERSION

./config --prefix=$0PENSSL_PREFIX no-ssl3 no-tlsl no-tlsl_1 no-shared
make > /dev/null

sudo make install_sw > /dev/null

cd /tmp

curl -0 "https://www.python.org/ftp/python/$PYTHON_VERSION/Python-$PYTHON_VERSION.tgz"
tar -xzf "Python-$PYTHON_VERSION.tgz"

cd Python-$PYTHON_VERSION

./configure --prefix=$PYTHON_PREFIX --with-openssl=$0PENSSL_PREFIX --disable-shared > /
dev/null

make > /dev/null

sudo make install > /dev/null

O|Zd2 TLS 1.2 O|M HHAIE RIS o =2 A 5HK| o= AMRo 2 A= OpenSSLg 7HE Python =3
Mg Aot UstL|Ct E8F /opt/openssl-with-min-tls1_2 C|EE{Z|0fl OpenSSLE M|t /
opt/python-with-min-tls1_2 C|EE{Z|0f Python2 A X|gfLICt. O] AT RIEE A™E = M H
9| Python Mx|E &EQIGHAMIL.

$ /opt/python-with-min-tlsl_2/bin/python3 --version
CtS Ateol Qlaf zfofof Lt
Python 3.8.1

O] M EHZ12| PythonOl TLS 1.2 O|F™ HTE &5t x| Qt=X| & elstti™ ME M X|E Python HT(F,
Al X HEls ZE2EEZE E2)2 AS5H= /opt/python-with-min-tls1_2/bin/python32| &
HE CtA| A&ELICt
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