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« AWS does not offer binding price quotes. AWS pricing is publicly available and is
subject to change in accordance with the AWS Customer Agreement available at
http://aws.amazon.com/agreement/. Any pricing information included in this
document is provided only as an estimate of usage charges for AWS services based on
certain information that you have provided. Monthly charges will be based on your
actual use of AWS services, and may vary from the estimates provided.
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HPC Wire Awards 2019 @ SC19

Best HPC Cloud Platform
 Readers’ Choice: Amazon Web Services
Best Use of HPC in the Cloud

+ Readers’ Choice: Using AWS, the Ocean Conservancy performed over 75 50-year
ocean simulations to understand stressors on the ocean and the intricate and
potentially catastrophic effects climate change is having on our underwater
ecosystems.

» Editors’ Choice: Astera Labs used Six Nines and a 100% AWS cloud-based EDA
workflow to design the industry’s first PCle 5.0 retimer.

Best Use of HPC in Manufacturing

» Editors’ Choice: Western Digital created a million-vCPU AWS cluster using Univa
software to simulate crucial elements of upcoming head designs for its next-
generation hard disk drives.

Best Use of HPC in Financial Services

» Editors’ Choice: W.R. Hambrecht developed and refined a machine learning-based
investment assessment system, running on AWS infrastructure, that the company
says has improved its rate of picking successful start-ups by 3X.

Top 5 New Products or Technologies to Watch
» Elastic Fabric Adapter from AWS

https://www.hpcwire.com/off-the-wire/hpcwire-reveals-winners-of-the-2019-readers-and- aWS
editors-choice-awards-at-sc19-conference-in-denver-co/ = S
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Why AWS ParallelCluster ?
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https://github.com/aws/aws-parallelcluster

AWS ParallelCluster OFIHA X—

£ 9 (B DPCZEI(C ParallelCluster YV J O T 7Z2A > A M=)l
config 7 7 JL7%Z5cih L. pcluster create 1N > RZZEITI D ET.
> 3T AT U T Auto-Scale 930S AYRIBENBEM (C/ERRESND

Cluster

1
1
l
: SHORTST=5 | o __
Users ) | Master (SGE/Torque/Slurm Auto-Scale |
AWS CloudFormation : Ciias | i Compute |
1 = (== - Mooy I I
$ pcluster create <NAME> D3 - Scale- Out/Scale -in F :
I TTTTTE s : |
config J7 )L : | NFS mount : | :
aws |
aws_region_name = ap-northeast-1 : /shared L ___ :
1
[cluster slurml] : /shared

master_instance_type = c5.large L e ol
compute_instance_type = c5.4xlarge

max_queue_size = 10
initial_queue_size = 0
scheduler = slurm

cluster_type = spot aWS
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AWS ParallelCluster & AWS Batch DOfELD T
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AWS ParallelCluster AWS Batch
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A 2= ITAAXTITWZWNES
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Why AWS ParallelCluster ? (F5#8)
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AWS ParallelCluster FIFADHE{E

« AWS ParallelCluster D1 > X b—)L
* $sudo pip install aws-parallelcluster
« CHUCEKD. pcluster O~ > RAFIFHBIEEIC
o IAM 7 OTCRAF—FEDFEEHITD
« 7 X MRS Administrator #EEZ {15 Uz IAM User A% L2
(B/INAMAEBR (C DU T (F4&)
« Cloud9 ZFIFH 9 2 & CTHEREENSTZ(C

o TS RAHND SSH A (C EC2 KeyPair Z Bk

* https://docs.aws.amazon.com/ja |p/AWSEC?2/latest/UserGuide/ec2-
key-pairs.html#having-ec2-create-your-key-pair
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DS AHIDEEE (config) DIERK

$ pcluster configure

Allowed values for AWS Region ID: pcluster‘ Con'FigUr‘e 7&%”(‘}?5:
el o ET. EERRYIRRRTEN AT e

2. ap-northeast-2

E —
e B B (.,
AWS Region ID [us-east-1]: . —
Allowed values for Scheduler: N/-paPallelClUSteP/C0nflg (L
L=/ 4\
L. sge sOENHTISND
2. torque
3. slurm
4. awsbatch
A= Lk
Scheduler [sge]: ERL-EEJEGTCJ:IEE
Allowed values for Operating System: N IJ_D“E >
1. alinux s
4. centos?7 « F—X7
6. ubuntul804 : ] O 0S
Operating System [centos7]: = —
s RT>1—75

Minimum cluster size (instances) [0]:
Maximum cluster size (instances) [1000]: O /I’)Z’S’)ZQ’I’?O * %KE@J;&

Master instance type [c5.9xlarge]: .
Compute instance type [c5n.18xlarge]: VPC/Subnet

https://docs.aws.amazon.com/ja_jp/parallelcluster/latest/ug/commands.html aws
S



https://docs.aws.amazon.com/ja_jp/parallelcluster/latest/ug/commands.html

DS RS DR - IRREHESR - OD 1 >

$ pcluster create mycluster

Beginning cluster creation for cluster:

myclusterCreating

stack named: parallelcluster-mycluster
Status: CREATE_COMPLETE

MasterServer: RUNNING

MasterPublicIP: 3.215.21.118
ClusterUser: centos

MasterPrivateIP: 10.0.15.151

$ pcluster ssh mycluster -i mykey.pem
[centos@ip-10-0-15-151 ~]$%

pcluster create <CLUSTER_NAME>
o DS RAI%=VERRERIGT D
« {ER(CIESDI NS 10D IEEMNE

pcluster ssh <CLUSTER_NAME>

e SSH ZRWWTO S XA ikt

o V> RDOREIC -i IREDSSH
AT 3> =IEEDIRE

https://docs.aws.amazon.com/ja_jp/parallelcluster/latest/ug/commands.html aws
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https://docs.aws.amazon.com/ja_jp/parallelcluster/latest/ug/commands.html

DD pcluster ANV > R

e pcluster delete <CLUSTER_NAME>
o DS ASDHIER
 pcluster list
« DSRY—EOHUS
* pcluster status <CLUSTER_NAME>
« DS RYEEROEIS
* pcluster update <CLUSTER_NAME>
« DSRAIIN=23>DF7VvIT—h
* pcluster dcv connect <CLUSTER_NAME>
* NICE-DCV ZB3MEUTZ USRI T, BRIHEARNT = 65 GHROFEIT

https://docs.aws.amazon.com/ja_jp/parallelcluster/latest/ug/commands.html

aws
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ParallelCluster -1 > X b—)L
pcluster configure (#JHAZSTE)
pcluster create (=X FYERK)
ssh O 1>

3TJEA

Compute Node EENDHER

0> A FHIBR

AWS Cloud

AWS CloudFormation

Cluster

Master
I3 IAT>1—2
4 (SGE/Torque/Slurm

Ll
)

Scale-Out / Scale-in

Auto-Scale | :
- Compute :







AWS ParallelCluster ME%E
HA R



AWS ParallelCluster OO S AAIBDAT S 3>

ParallelCluster DFEHIEEE(L. ~/.parallelcluster/config I 7L TITD
$ pcluster configure N> RTHEHRKESNDML. BRI« F CTiREDGAIHE

Master/Compute D1 > XF 2 RFAT - BASEDEE
AML—25TE

RV ND—DKTE

X oUT ~

%

etc.. FRA TREETEN BIHE

IV —S3aPEHICH OISR E/ERBIHE !

¥ —EDIRFEIER (I3 T X > 1 —5I(C SGE/Torque/Slurm ZIEFEUTEIBE E. AWS Batch ZIBE UTEIGE TEIFHE
123, $CERBADRMEE (E SGE/Torque/Slurm ZHilEE U TN T B

aws
~—



config I 71 ILDsed+75

[aws ]
aws_region_name = ap-northeast-1

[global]
cluster_template = mycluster ... :

[cluster mycluster] <m""m""m""mj
master_instance_type = c5.large
compute_instance_type = c5.4xlarge

cluster_type = spot
EbS_Set‘tingS = shared 0
vpc_settings = public = :

[vpc public] Corereennesnneennnens}
master_subnet_id = subnet-******xx*
Vpc 1d = VpC-*********

[ebs Shar\ed] Grrrrrrerr s .
volume_type = gp2
volume_size = 400

« [aws] ¥2. [cluster]EW\o Tzt 3
(CK>TRYSNTLD
« [cluster mycluster] EWD T
D3 CEEIZEDITDENTE,
fhaottoz a>mpssiEEnsd
- EXDOXREZZER

'D

aws
~—



DS AGHEDER

config 27 )LDk CUUF DIREZETERIEE [ | oter default]

« Master/Compute D1 > XS > XAFA vpc_settings = public
. [BATBA RIS ABEDE/INEAIE key_name = private
~u . ~u = master_instance_type = c5.large
- 23TRTZ1—5
compute_instance_type = c5.4xlarge
« OS initial queue _size = ©
 On-demand / Spot max_queue_size = 10

maintain_initial size = false
scheduler = slurm

base os = centos?
cluster_type = spot

https://docs.aws.amazon.com/parallelcluster/latest/uqg/cluster-definition.html

aws

S —


https://docs.aws.amazon.com/parallelcluster/latest/ug/cluster-definition.html

Master/Compute DA I AI I AIALITEE

master_instance_type /

compute_instance_type T:%iE nJ A
GPU Y° FPGA Zfa& UTc1 > R 2 X5 A

EERO]EE
Jcsnf Imsaf dp3E Ik E

LILELRLEI LILELRLEI ey ey

STR(ICFEZBEDSRVN. IS XIREN
j(%b\iﬁ/\(zt Master DO AU EEE

FJA)L MBRTE. &Compute J — R(&
Master DX ML —=% NFS YD > ML TULD
=&, 973 Master (CHEHRY NDJ—sig &

EBS&iE{L XIL—T v M E

[cluster default]

vpc_settings = public

key name = private
master_instance type = c5.large
compute _instance_type = c5.4xlarge
initial queue size = ©
max_queue_size = 10
maintain_initial size = false
scheduler = slurm

base os = centos?

cluster_type = spot

https://docs.aws.amazon.com/parallelcluster/latest/uqg/cluster-definition.html

aws

S —



https://docs.aws.amazon.com/parallelcluster/latest/ug/cluster-definition.html

AT —VU DO BHEE

- > A = L= — =ha
AT = OEDR/N - mAREEDIEE [cluster default]

* initial_queue_size : 5 AFVERRIFDHHER | vpc_settings = public
’I’)ZQ)Z@Z‘; key name = private

o max_queue_size : E-ﬁj(/(\/xg\/xfﬁ; master_instance_type = c5.large
compute_instance_type = c5.4xlarge

* maintain_initial_size : N el
— — initial_queue_size = ©

« true: EI(C initial_queue_size LI D& ETE

1293 max_queue_size = 10
e false: 3 JORUVMESIFOEETCIYT —)LA maintain_initial_size = false
> scheduler = slurm

base os = centos?

cluster_type = spot
- &3 [scaling] T 3> scaledown_idletime Z387E —P P

9BDBET. RT—ILA 2 FTOFEREZIEEDIFE

https://docs.aws.amazon.com/parallelcluster/latest/uqg/cluster-definition.html

aws

S —
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S3ATRTS1—-5DER

= L= I :\\ Y
scheduler uRJ:E(LchD\ MRIDZITAT [ Jicter default]
> 1 —Z &Rl Re vpc_settings = public

IBERIREIMBEIIELT (AL A& sge) key name = private

« SGE: sge master_instance_type = c5.large
« Torque: torque compute_instance_type = c5.4xlarge
e Slurm: slurm initial queue_size = ©
« AWS Batch: batch max_queue_size = 10
21 —5D)\—=>3g > (4. maintain_initial_size = false

ParalleIClusterd/\—=3 > (C kK> TE/MRD | scheduler = slurm
base os = centos?

cluster_type = spot

https://docs.aws.amazon.com/parallelcluster/latest/uqg/cluster-definition.html

aws
~—


https://docs.aws.amazon.com/parallelcluster/latest/ug/cluster-definition.html

ARL—F 1 DS RAFT LADER

S .
) b_ase\_OS DQE(LCKD: 5F|Jﬁﬁ?;57r/\l/_ [cluster default]
S+ 2O RT L EEIR O RE vpc_settings = public
* } E__[ ETCME(JJJ‘F key name = private
(=T AJ)L b alinux ) master_instance_type = c5.large
e« Amazon Linux: alinux compute_instance_type = c5.4xlarge
« Amazon Linux2: alinux2 initial_queue_size = 0
« CentOS 6: centos6 max_queue_size = 10
e CentOS 7: centos? maintain_initial size = false
« Ubuntu 16.04: ubuntu1604 scheduler = slurm
Ubuntu 18.04: ubuntu1804 base_os = centos?
. |:|/749:L H&(F0SICLDERD SLUSEAr_JAYEE = et
« NICE-DCVEH#EE, —BMEEEIIFFEDOST

UL R— RSN TUOVRWEES

https://docs.aws.amazon.com/parallelcluster/latest/uqg/cluster-definition.html

aws

S —
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Spot 1 2 A5 > ADFI

Spot - > 25> AEFRT BT ET. PO
On-demand flif&MDE= A 9 &5 CHIFHT]EE \[,;Cie:in;a: pablic

« cluster_type [C true Z3IEE I DZET. | key name = private
Compute ./ — R(C Spot 1> XS > ANHF | master_instance_type = c5.large

BHand (JAJ)L & ondemand) compute_instance_type = c5.4xlarge
- Spot BI5IRFIHECEEI L. > XH> R | Initialquevesize =0
A X2 Region/AZ (C LD TEERD max_queue_size = 10

maintain_initial size = false
scheduler = slurm
base os = centos?

o HHEFHVEET DAIEEMEICEEE

cluster_type = spot

https://docs.aws.amazon.com/parallelcluster/latest/ug/cluster-definition.html
https://www.slideshare.net/AmazonWebServicesJapan/20190306-aws-black-belt-online-seminar-amazon-

ec2 aws
~—"
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HPC on AWS [CHBIFTDIN T A —I > ADER

FI(FZ2TIVIBRTIH U THD. BIHWUTHDCENER

CPU/XFUIZRZY N DJ—DIXA ML —2%F, RNL=2RwY O(ZE 0 T
ARENROXR - - STERETINE D TWLWBDOTHNIE., FELULRVLDE—
DOELES)

INIA—RRFA—Z2DICHBITDIERNIREZF(EAWS L TERELE
NI TIEIRLY

aws

S



d>Ea—bk
- vCPU FXEL
«  AWS T® vCPU Z:&C (& Intel Hyper-Threading Technology (C&H 17D 1 thread (=1 iwIE177)
ZRUTHED., MRS vCPU DF 7D E1xDdRUTES (Bl: 72 vCPU = 36 P12 1177)
« CPUSSTE
« Intel Hyper-Threading Technology D#EZN{EY>. NUMASKTE. PinningZF(3A > I L= RAREE[E
BRICITDCENTES
« BICERADA DRI AYA XTI 1831 Socket 1Ak &2 > TLBENZ L\ zDER
« ARSI AERR
« C5/C4 (O>Eax—b&mBElL) ZH0C. KDZLDATEVEBREETDHSIC. M5/M4A GRL
FA) t° R5/R4 (XAEUEE(L) &iEIR
o 17HIEDDINTA -2 RZ2KRDODIGEL 21d BERET (HATIOW DT 4 GHz)
« Mb5a/R5a EWDTE AMDA A TA 2RI AICED IR MAD Y MREFENDIHEEHD
« HRDOFFLUWA DRI XA TDHEMNEREFEVD, [BEA(E Spot 1 > X5 > XIFEH T
Ro>TWBZEBEHDEH. ARAMNIT AR RAEZERUTEIR
« =358R
« 10,000 vVCPU ~ RREARREBEFIBZITOIHBE(E. 1R AAX bOZRM/RIEKY —=3 >

(us-east-1 &) DOFBZIRET EAS
S




Intel Hyper-Threading Technology MD#E&ZH{L

HPC 7 U4 —< 3> TIl&. Intel HTT =&
ST B CETIN T AN ANEMETBC vpe_settings = public
EEHD key _name = private

- disable_hyperthreading = true Z15% (7 | master_instance_type = c5.large

[cluster default]

JA)L M false. Intel HTT B%h) compute_instance_type = c5.4xlarge
. B, EESDT— A TR FY—o% | initial ueue size - ¢
5—575/@3—5:&72}&4:; max_queue_size = 10

maintain_initial size = false
scheduler = slurm

base os = centos?
cluster_type = spot

disable hyperthreading = true

https://docs.aws.amazon.com/parallelcluster/latest/uqg/cluster-definition.html

aws
~—
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AL —>DiER

T — I DFEN T — > F(CLD> TER
« NFS on Master: ParallelClusterd>7 J A )L bM&RL. /UMD LVAY, Master
DA RAF A A X2, EBS DMREISER
« S3tolocal disk: 3 JRBEFICS3IENSO—HILT 4 R DICT—3 %]
t::___
— A ERIX D =] t%ﬁé@%@ﬁ'/—\( CIEIR

. M&%@E& ENDRT =S TIVIRHEBT « AT EBIRIGE (EIR
S3 to local disk FSx for Lustre
(default)
Master Compute Nodes Compute Nodes c mplult. II?I d
'''' NFS mount E S - - S = 3 ey
: - = i F - < Copy 1 =
| """""" @ lllll IEmp rt
................................................ & i) @— PGy
IIIIIIIIIII S3 Bucket R Endpoint
/home FSx for Lustre

/shared



Master Node LA ML —>% NFS TH|

--------------------------------------------------------------------------------

ParallelCluster®> 7 A )L MMERK
EBSDERTEICKD . MBILL T A4 —
N> A (TSR] EE
« gp2:1GB&HIZD 3 I0PSDHNR—
A%RE + B2 (CHUTR/IN—X
~
« i01: KWEIRIOPSZIETEOJEE
(5K 64,000 I0OPS)

E S, - —
C R

--------

EBSI4EE(CHNX.. Master Noded/\
IA—N2RX BFCHRY NDJD—0
wig) (CHEER

45(CCompute Node H'Z L \GE(C
(ERT—)LUL7R0N

EBS(EIREPCL U —> 3> N
OB Sifgle AZRERL

.
g
*

ii

__________________________________________________

Availability Zone

Master

NFS mount

Compute Nodes

EHANIR R v TS 3w NS ERET

RICIHUIZEBSIN T A —Y > ADEEHNEE

aws
~—




£2: SSD-backed EBS D4HE

5> MIODZND—2o0— RISEL TLS
FLEBIR gp2 EEUVVEEEEHE D 0l (D21E4E

1 GB D3 10PSDON—_AIOPS N ———
IOPS BID = V13 10PS 8% IS RIS
HE(IWHUTEX 3,000 10PS £T/(—X NG

64,000 IOPSZE Ci8EDIRE
NitrottHDiga

1,000 MiB /s
2,000 IOPS BL_EHD Nitrott XI5 &

KIOPS 5,334 GBLA_LKF: 16,000 IOPS

BRAXIN—TY b 334 GB KA EFIAKF 250 MB /s

https://docs.aws.amazon.com/ja_jp/AWSEC2/latest/UserGuide/EBSVolumeTypes.html
https://aws.amazon.com/jp/about-aws/whats-new/2018/12/amazon-ebs-increases-performance-of-general-purpose-ssd-gp2-volumes/

aws
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https://aws.amazon.com/jp/about-aws/whats-new/2018/12/amazon-ebs-increases-performance-of-general-purpose-ssd-gp2-volumes/

Elastic File System Z{EF3

|+ NFSEEADBUVEMM - MAE AWS Cloud

R DEFSZ {53 veC
+ POSIXEDIZSL—H—1BIIRE | || 1--mmmmmmmmmmmmmm s
DAIF—S=RFLCTERTS | || e :
C EHBoJEe i Compute Nodes i
. i e i
L. EFSOMEESMEL. NIl |0 | BN
@*Eggrdsmuaj'ig(g(;mb\rd&\ : : :
« EFSDZIL—T v NIERLTNS i Lt oS i ﬁ
EFSBE(CMFI D, FIRT | AlzEllid EF
B - ROFIY—IBF(C(IT=— ; ettt
7)) &iEL Z RS : i Availability Zone |
: o—
- EFS :
L e oo Euglpals

TSI RAZATo 7737) AILS AT AICKBDEVETAMN - A%

LAF2S - =Ty NIEOMBIIECEERNNE
p



Compute Node @ EBS / Instance Store Z{EFH

« Compute Node(C¥EHiSNTUL\D A I

EBSZ/z(Z. Instance StoreZfER -
L. =3 T7FEEF(CS3/EFSMST s ,

t°_ Availability Zone

- BLAF722 - &RL—Tv b

S37D‘b0)7- HAE—REARX I

Compute Nodes

B RZEH U THENDD
« S3EICREDIF7AIIZELIHZE

D

..... S3 Bucket
(FOE—FA—/{—Aw RHREN
e, BHICT—NAT IS | b
« Instance Store BTN WNEREET i Availability Zone l
225> 2L T HEIFS B || 5
« 2ITMETLTET (%D l |
e, BRNRBEIRZITS ' o omececmcmceeeceecececcccccocococoooood
........ P e p—
KL17>2 - BRIL—Tw bHva]gEE
3T ORI - BT RICT—FDIE—ZITONENDD .

S —



FSx for Lustre Z{EfH

|« BEGB/sEL\VDIEBEWITA—T AWS Cloud

> A (CEXHRIEE VPC

P BMEDIF7AISATFTALAERRRIC | | [ ----mmmmmmmmme .
EFIJ}EHEJIF‘J\E Availability Zone

P e S3LIEIELiEBMR import . BATR

: 972 export HYE]EE

Compute Nodes

3=V

: + FSx for LustreZsk#taRisk& L CTfE
AT EFIHERETHD, S3&

; O)E}%%*ﬁﬁq _ — _________________________________ I FSx for Lustre S3 Bucket

o S3AD export B ([C(EASFFT—HE R

CREFESNRL : :

: « [%HE(E Compute Nodes DAY | ||

Import
. Export
E PR S Y S — FS)(@ <>

v NDJ =BT

.
g

% *

-------------------------------------------------------------------------------

DA —2CLD3EVNVTA YR

S3 AD export([CDWVWTI(ZBARNICITOMNEN DD e
)



Storage Service DEVND 1}

ENN—DDHREDHICRET DHEFIRLS, T—YDIEEPE=(CL D> THA
HEDETHRITDICENERE

Good:
« VT 177 EBS on Master, EFS

- STEF—BFfELE: EBS/Instance Store on Compute, FSx for Lustre
- 5tBTT—H/ETERER: S3, FSx for Lustre

Bad:

« S3%3rd party¥/ 7 D 1 77F Tmount U CALIE

o EFSADRIEDHMNLNI7 T

 FSx for Lustre Z sk #en8isk & U C{EA

aws
S



#H EBS A ML —>&F= - EEDEE

Master (CJ7FwIF=41. Compute 5 NFS

lust default
TS RENTNB EBS R RL—Smzse | L. e fetautt]

ebs_settings =

FaxZENEE
« volume_type , volume_size, volume_iops Z& | [ebs ]
}Efﬁf volume type = iol
e FIAJLNTIZE, Ishared EL TR S — R | volume size = 160
73\’57'7\/ |\/§5'7~ volume_ijops = 500
s FEDRAFvI> 3y bpsSmUi1—LA%
YR 9 BB ETAE

- FODAth. Master / Compute @D root volume MDY
A X=ZZEUEWNBE(S [cluster] T2 3> D
master_root_volume_size /

compute_root_volume_size Z387E

https://docs.aws.amazon.com/parallelcluster/latest/ug/ebs-section.html

aws
~—



https://docs.aws.amazon.com/parallelcluster/latest/ug/ebs-section.html

FSx for Lustre Z 7 A IV AT LADEH

RIRDEIRA ML —2H—E X TdH D FSx for

Lustre &CIEFEDTEE

« shared_dir : Master/Compute &_/ — RTD

X2 b > hNZIETE
- storage capacity ZiIEELUICIHZS

(FFTAR(C

7 AL AT LAOMERR SN D
« export_path , import_path MIETFE(CKD S3 E

EHEEE S A PIHE

- deployment_type D15

TE(CKNDSCRATCH_ 2 t°

PERSISTENT 1&ULWDZFTULWLWA ML —24

+ 7 EFI AT HE
- fsx_fs id ZIEELRHZS
S AT LAWFAEND

(FEAFD T 7 1)L

FS¥an

[cluster default]
fsx_settings = fsl

[fsx fs1]

shared dir = /fsx

storage capacity = 4400
deployment type = SCRATCH 2

s3://bucket/folder
s3://bucket

export_path =
import_path =

https://docs.aws.amazon.com/parallelcluster/latest/uqg/fsx-section.html

https://www.slideshare.net/AmazonWebServicesJapan/20190319-aws-black-belt-

online-seminar-amazon-fsx-for-lustre

aws

S —



https://docs.aws.amazon.com/parallelcluster/latest/ug/fsx-section.html
https://www.slideshare.net/AmazonWebServicesJapan/20190319-aws-black-belt-online-seminar-amazon-fsx-for-lustre

2 RNID—DODNITA—-I>R

MPI (CKDBEMNERE(CRET DT —2U0— RTIE. Cluster Placement Group
1o, Elastic Fabric Adapter OF Az &5

 Cluster Placement Group: AZ A®D., TE3IFYIEN (RN \—RD T )7 E
CTAAIRAZEREN T DKLDICIETE
1 R ABEEMEL 157> 21k
 Elastic Fabric Adapter: MPI/NCCL (CHMbL UTeBRHDOEL 157> 2wy D —
7 TH
« EFA 3t MPI: OpenMPI 4.0.2 . Intel MPI 2019 Update 6 H'3J/it:

- EFAFIATRIEE > RS> X5 c5n.18xlarge, c5n.metal, i3en.24xlarge,

iI3en.metal, infl.24xlarge, m5dn.24xlarge, m5n.24xlarge, r5dn.24xlarge,
r5n.24xlarge, p3dn.24xlarge (2020838 ¥ 5R)
X THTH ) — RE@EEERESERRALVEHIC, c5.24xlarge (96 VCPU) EXRERA AT AT A X%
fERHI S L BIRET

https://docs.aws.amazon.com/ja_jp/AWSEC2/latest/UserGuide/placement-groups.html
https://docs.aws.amazon.com/ja_jp/AWSEC2/latest/UserGuide/efa.html

aws

S —
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https://docs.aws.amazon.com/ja_jp/AWSEC2/latest/UserGuide/efa.html

Elastic Fabric Adapter DBZHE

MPI (CFHEULTZIRL 15> 2Ry KD =075
N [cluster default]
j@f&iéEFA%ﬁy‘Ml:@'é compute_instance_type = c5n.18xlarge

- enable_efa = compute IEEZIFTTRRL., placement_group = DYNAMIC
placement_group = DYNAMIC DIEEE BIAE | enable_efa = compute

 ParallelCluster 2.5.0 BAPFT(&. module O¥

> R OpenMPI & Intel MPI % &R ] gE
(T A)L SME OpenMPI 7ZHY.  Intel MPI FIFE(IC KD

NI A - ANE LT BHEH3)

- EFAFAIRIZECH. IRIRZEERTE(CLKD.
EFAOBRNME - B3zt DE X o]ge

« export FI_PROVIDER=sockets
export FI_PROVIDER=efa

https://docs.aws.amazon.com/parallelcluster/latest/ug/cluster-definition.html
https://docs.aws.amazon.com/ja_jp/AWSEC2/latest/UserGuide/efa-start.html
https://aws.amazon.com/blogs/opensource/scale-hpc-workloads-elastic-fabric-adapter-and-aws-
parallelcluster/ \aWSI



https://docs.aws.amazon.com/parallelcluster/latest/ug/cluster-definition.html
https://docs.aws.amazon.com/ja_jp/AWSEC2/latest/UserGuide/efa-start.html
https://aws.amazon.com/blogs/opensource/scale-hpc-workloads-elastic-fabric-adapter-and-aws-parallelcluster/

AWS ParallelCluster ME%FE
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DSRAI923Y MI—D1Emk

- config 727 A)LTCODREICKID. Master/Compute &%/ — RZICE) T D
VPC/Subnetz 5 7E Bl AE

« 272U, Master/Compute L\T D) — REA > F—FW hAD Outbound
O A wnE

« REDAMARY>RAZEHH I D0EeEN HDIES(E. HPCIRIEFHD
VPC/SubnetzZ{Epk I C &&= HER

« Subnet @ CIDR X (C KD TIlE. Private IP77 RLAMNED IR 7R
BDCEEHDEHER

aws

S



Single Public Subnet 85%

aws
« Master/Compute &EI(C Public AWS Cloud
Subnet | CtEH) VPC
« use_public_ips =true (T 2N bublic subnet
JU I true) T(E. Master (C
Elastic IP 78I DRSNS & <@
Internet IGW Master
O—3 |
[cluster default] Elastic IP TTT7T

vpc_settings = public | || ewwm -

[vpc public]
vpc_id = vpC-XXXXXX
master_ subnet id = subnet-<public> 5

use public_ips = true

https://docs.aws.amazon.com/parallelcluster/latest/ug/networking.html

aws
~—



https://docs.aws.amazon.com/parallelcluster/latest/ug/networking.html

Public Subnet + Private Subnet #55%

: &l AWS Cloud
« Master (£Public Subnet, Compute - :
(ZPrivate Subnet _ Cic&h VPC
° N —_Z 57
Compute D1 > F—RY hJ7IT N Public subnet
AFICNAT Gateway h'wh & N @
. ~ . 7. /\ ﬁ / \‘ T_J, < .................
/I/g \;? Y I\‘/\O).Lsﬁﬁnl}ﬁb Bk Internet IGW Master
SNTHD. HBIBR Joi
Oo— = -
[cluster default] Elasticip =
vpc_settings = public —{«— Compute
b : !
[Vpc publlc] g oo R . i _r‘
vpc_id = vpc-XxXXXXX NAT gateway i
master_subnet_id = subnet-<public> B
compute_subnet_id = subnet-<private>
https://docs.aws.amazon.com/parallelcluster/latest/ug/networking.html aws


https://docs.aws.amazon.com/parallelcluster/latest/ug/networking.html

Private Subnet + AWS Direct Connect

daws
Master/Compute & H(CPrivate AWS Cloud

Subnet _t CicE) o
Internet 27O XRC. A>T L= e
AIREBDProxy Server Z#EH9 B center

SR EProxy (CIEXFIEL TLVRLY
EEEMREDHBHEICER o enver

.........................................

[Cluster. de.Faul-t] @< .................... S R L

Internet

—»}— Compute

vpc_settings = public
proxy_server = http://proxy.corp.net:8080
[vpc public]

vpc_id = vpC-XXXXXX
master_subnet_id = subnet-<public> Lo mmmmmmmme e

use public ips = false

https://docs.aws.amazon.com/parallelcluster/latest/ug/networking.html aws

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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NICE-DCV &DREIC KD UE— MRIRI{E

JSOMSEHEBIEERVUE— RO MY T 7T IS — 3> TdH D NICE-
DCV EDFEE(ICK D, B[R EDIIENTH (C
« ParallelCluster 2.5.0 LAf#. Amazon Linux 2, CentOS7, Ubuntu 18.04 (Dd+Xdits

o DSXARENE., dev T IY> RICED R S
7772 AFHURLZ 2R = — o

$ pcluster dcv connect <CLUSTER_NAME>

[cluster default]
dcv_settings = dcvil

[dcv dcvl]
enable = master

https://aws.amazon.com/jp/hpc/dcv/
https://aws.amazon.com/jp/blogs/opensource/deploy-hpc-cluster-remote-visualization-single-step-
parallelcluster/

aws
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https://aws.amazon.com/jp/hpc/dcv/
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Ganglia [C&KBDEZFY>I DB

EZHYU>TYV T hTHD Ganglia ZFIABIAE

« Ganglia (&. cfncluster TIET T AJL bERD
JEo 7=, ParallelCluster TlEAT>3>dD
EREMNWAETIR DI

o DS AHYERIE. Master ./ — R Security
Group s%7E C. inbound 80/TCP Z&Fu] 9 B
WHENDD

« http://<IP address>/ganglia/ (C772t X

[cluster default]
extra_json = { "cluster" : { "ganglia enabled" : "yes" } }

https://docs.aws.amazon.com/parallelcluster/latest/ug/moving-from-cfncluster-to-aws- aws
parallelcluster.html ~ =



https://docs.aws.amazon.com/parallelcluster/latest/ug/moving-from-cfncluster-to-aws-parallelcluster.html

UY—ZADHIBFIC LB IR MNEHE

« Config 77 -1)LT tags ZIEE I DFEICKD. ParallelCluster MK T D
Y —-X(CHTMMT5END

« Cost Allocation Tags D% E’Zﬁxbﬂ:@'%c_c‘:_c Cost Explorer’'d &, #l
&= T(CXDNIEIT D ENE]HEE

[cluster default]
tags = {"Project"”: "pcluster-benchmark"}

Cost Explorer

https://docs.avvs.amzon.om/ja_jp/awsaccou ntbilling/latest/aboutv2/cost-alloc-tags.html aWS
S
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HDRILT —BAMSYD - B RS L AMI ¥EBL

HERESTEYS. VI RNIITTFDE ) — RADA A S=)LEEZITDIEHIC. iLd
7\7U7°I\ STES. HRY LAAMINNS DI S A FeEDEEZ[ERT D EH
ae
« EFROUT N ()
o &) — ROEEIFICEITUIZWRAZTIUT K (Bash or Python) %Z S3
(C77wIO—RUMLT. config J71ILTIET D

« BDREYLAMI
« SBHIICAMIZIERR L. TNZlc. &/ — Rek#)d 575%
« BEBIROUT hKXDEEBKEZEHET 2FH al6E
o R—=RXERDBAMINT W TF7— hSNIZBRISERNDREE L 72D 128,
JRAIFEHESR:

https://docs.aws.amazon.com/parallelcluster/latest/ug/pre post install.html
https://docs.aws.amazon.com/ja_jp/parallelcluster/latest/ug/tutorials 02 ami customization.html aws
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https://docs.aws.amazon.com/parallelcluster/latest/ug/pre_post_install.html
https://docs.aws.amazon.com/ja_jp/parallelcluster/latest/ug/tutorials_02_ami_customization.html

AT A1 —50O9FD CloudWatch Logs ANDERE

BA 2RI ANDE AT AOT¥2, SGE/Torque/Slurm dDOZJ % CloudWatch
Logs (CACE 9 DH&EE

ParallelCluster 2.6.0 AP CHIATRIRE. T I A )L NEXY
config 77 1)LC. RIEFEARIZEREDIRE

pcluster delete EITRFICOT &R I AT > 3 > ZI5ERIBE
AdfE N300 04! :

Ivar/log/cfn-init.log (System)

/var/log/messages (System)

/var/log/slurmctld.log (Slurm)

/var/log/jobwatcher (ParallelCluster)
/opt/sge/default/default/spool/gmaster/messages (SGE)

https://docs.aws.amazon.com/parallelcluster/latest/ug/cloudwatch-logs.html
https://docs.aws.amazon.com/parallelcluster/latest/uqg/cw-log-section.html

adws
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AWS ParallelCluster & IAM

ParallelCluster (T T A)L b TlEH. OS5 A IVERMBFICERA > RS> AH IAM
role Z4Epk 9 B1=sD. IAM ZIR{ER]REIQER NN E 18D

SHICA > RAY>AH IAM role ZERR U CTHE. EIDHTBRZEETEE
« ZBRIIC/ERL T D IAM role

» ParallelClusterinstancePolicy
https://docs.aws.amazon.com/parallelcluster/latest/ug/iam.html#parallelclusterinstancepo
licy

o DSRAAZVERKT D L—H —(CETR IAM 1ER

« ParallelClusterUserPolicy

https://docs.aws.amazon.com/parallelcluster/latest/ug/iam.html#parallelclusteruserpolicy

https://docs.aws.amazon.com/parallelcluster/latest/ug/iam.ht

ml aws
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https://docs.aws.amazon.com/parallelcluster/latest/ug/iam.html#parallelclusterinstancepolicy
https://docs.aws.amazon.com/parallelcluster/latest/ug/iam.html#parallelclusteruserpolicy
https://docs.aws.amazon.com/parallelcluster/latest/ug/iam.html

S : AWS ParallelCluster TERENh3HY—EX

 AWS Auto Scaling

« Amazon EC2

« Amazon EBS
 AWS CloudFormation
« Amazon DynamoDB
« AWS IAM

« Amazon SNS

« Amazon SQS

« Amazon S3
 Amazon CloudWatch

https://docs.aws.amazon.com/parallelcluster/latest/ug/aws-services.html

adws
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AWS Backup [Cc&DIN\YV D7V ITEGTE

EH-—EXTIE, BEEDRRREREICKBT —FHEHEDOU X OZHLTZHIC,
EBS t° EFSOEHINIR/\W O 7v T&{TD C &L
AWS Backup ZFIFHI D ET. EBSREDIUY—R(CHT=AFITBIETT. FHARR/ WO

77w IHh\olge

I\ 077y TEHG AT = 1 — )L IC DWW T EERICEREN T HE

AWS Cloud

__________________

Cluster

Master

ackup Backup plans (

Create Backup plan i

Start options

https://aws.amazon.com/jp/blogs/news/aws-backup-automate-and-centrally-manage-you r—backuaws
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https://aws.amazon.com/jp/blogs/news/aws-backup-automate-and-centrally-manage-your-backups/

AWS Directory Services &EDIEHE(C KD VILFILI—H MG

ParallelCluster (IEARN (CE—1—H —[mIlTDE
Bk &R D TLVBHY. AWS Directory Service &3i&

%A

s YRZ—TRFTA4LIUKNIT—-EXTHB.
AWS Directory Service D Simple AD Z{#H

« T4 LT KNIT—EARNRERWNGEE. =2
TIVIRRAOVUT NTRIVFI—H—bZ17 54
D

https://github.com/aws/aws-
parallelcluster/wiki/MultiUser-Support

#L. RILFI—SHSET ST TIVELMHE o

__________________

ParallelCluster i

| E=

' AWS Directory

é ‘\/—‘_—‘ : Service

B
3 9 ------ :r ----------------- >
AWS ParallelCluster !
Simple AD

https://aws.amazon.com/jp/blogs/opensource/aws-parallelcluster-aws-directory-services-authentication/
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S —



https://github.com/aws/aws-parallelcluster/wiki/MultiUser-Support
https://aws.amazon.com/jp/blogs/opensource/aws-parallelcluster-aws-directory-services-authentication/

AP| Gateway EDEHEICKSD REST API {E

API theway + Lambda FAU\T RESTAPI ##HHT

/37@&)\’@ B, FHIBHROBEZITA DK

- & Lambda (. AWS Systems Manager %z {£F —
LT Master / —RTRZS1—SDOT R e A0

52T ' ParallelCluster
« Web Frontend ZZEE UZVW\EEICHEER i
8&%_5%]_"» [];,',ﬂ ............................ 1 -
Users 1 i é;}\r‘—:
API Lambda: AWS ParallelCluster
Gateway

https://aws.amazon.com/jp/blogs/opensource/aws-api-gateway-hpc-job-submission/
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https://aws.amazon.com/jp/blogs/opensource/aws-api-gateway-hpc-job-submission/

Slurm 3 XIS 1—3®d Accounting #BE& RDS D

g’ltﬁ @ Accounting #geZB3ME T DIz,

Amazon RDS BB LT3 JETOT DR
F - DT —9IR—IXE KT D

 slurmdbd ZERA U T —IXR— X (CiEHE

« sacct AN RICEDZIT_RAI—Y, =E
1TESRE]. fERACPU core «- XEUREDIBHR
Z=HS 0] g

« #83®D ParallelCluster (CXf LT, 85— DB
AR ATOTZEREIT D EHBHEE

AWS Cloud

__________________

ParallelCluster

R A
<Eh)
/4 N

Amazon RDS

é | D/,b @L1=n
______ 2

AWS ParallelClu ster

MariaDB
instance

https://aws.amazon.com/blogs/compute/enabling-job-accounting-for-hpc-with-aws-parallelcluster-and-

amazon-rds/
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1B/ S A9 DENBIHA

BHIDERDIEIRD IS AT =EAT

BDIRCFIAT Z D8Rk

« CPUOUS RS EGPUITZ XA, On-
demand 5 X% & Spot VS5 RS
FERDIA T ZERUIEWNGEE

- IAYK. ParallelCluster (. U5 X5~
ADIBREDA D AIZVRIATD 2

o]
UhMEETEAL) g

. %0)7' 85?') BED S R %&ERL U\

SSH |

Cluster 1 EFS
Master —’I‘— Compute
IIIII mount
‘ \ | I ........... >
e TTTITIIIIIIIIL e
Cluster 2 ﬁ
Master —’I‘— Compute |
..... : ', mount
4 ! rl ............ >
_______________
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Proxy VPC DEBAICKDIEFI1UFT 1 DiR{L

ParallelCluster D&/ — I > AWS Cloud

A —RY "D T I A REH W

EIZH. Proxy Z#RHIT B ET

PO RFEDHIE - BEERZITDS

EHVelEE

- A& Proxy EFHD VPC Z4ERk L.
PrivateLink Tzt U 724l

- ERICSquIdDEEEZTT D IEAMIZ VERK
L. &N%Z7c(C Auto-Scaling Group Z41E
%9 3

- Proxy VPC Z#EHODVPCTHE., —1FE
BZTDCEBrEE

HPC VPC

__________

PrivateLink

Proxy VPC
\%
Public subnet

ba
D

NAT gateway
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DSAIRBDIN—>3 > &8

Western Digital ¥ COFIFHI

Pipeline
I i I%l B AWS Cloud
¢ 0 jzg = E@EEE% % (‘— A pipeline for quick cluster JenKins push ] postimsal &
. . . o ~ scripts scripts
g-% 77—&) 11— |\ C‘:_ L/_C EE optlmlzatlon an.d its records o] ™ s butet -
Git base operation CloudWatch
° Para”elCluster O)u E j /]/) |/ + All changes are recorded in Git push peluster [
- » Cluster config files > management node push .. “ put
(Conf|91 pre/pOSt SC”pt) Z Git C + Custom bootstrap scripts - Amazon S3 & e metries
"IE‘,'_"_EE L/ Jenkins (: J:% Q E}J?-jlj Python virtual environments Admin I Porallelcluster |
J— — = AWS ParallelCluster development is very i i
’I’ %_:1’ T2 active sshfunc L
+ Mixed version of clusters LE%—,_ Master A huto Scaling
Users L bl |

https://d1.awsstatic.com/events/reinvent/2019/REPEAT 1 Setting u
p_and optimizing vour HPC cluster on AWS CMP402-R1.pdf

aws
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ANNRUIORDSRISAITBA I ESITET

Maxar ¥k COFIAH
Automated FV3GFS workflow within AWS
. MEEFSF—IDERE NI m
(CBE8I TS A &R LB % O et s
75, TDRISZIIFHIRT S |
C ETOX MHI | EM
o DS RXYDIERK - HIFRICIE Lambda. '
StepFunctions Z & g? @ . . @ .

UY —IARERETOI SR DA
RRICKRBUTEIBA(C, D

https://d1.awsstatic.com/events/reinvent/2019/Powering global

AZ/RGC] lon, 111’.0)4 >Zg >Zg -scale_predictive intelligence_using HPC on AWS AIM227-S.pdf
ATCEITA=ININYVDFTDIZEE
o] HE

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aWS
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2EDF LD

HPC on AWS T(&. RT—SEUFT A RET ST ROFIMEEZEN LI
SAMURAFNNIBZITDS C ENTE. BLHTERLIBREEERICTFIRBTAELTO)
D

o WERFICHEREDNETIRST A T DHPCO S X %=/ERKRIEE !
AWS ParallelCluster ZFUL\3 C & C. SGE/Torque/Slurm 12 &, BEfFD
3TRT21—F=FERURBMNSOST R HPC ZH#8HD Z EHVe]EE

AWS ParallelCluster (& config 7 7 1 )LICK DERA 1834&ERD HPC U >R A
ZIERR T DCENTED

i AWS H—EX EHBHFENTEDRCET, AT L =X TIFEIRAEH L
Mole. AR RRUTS - BEMEIR EDERRERIRE(C
AWS ParallelCluster C 57'3 HPC OF—5%!
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HPC on AWS BIiE&ER

* HPC on AWS
https://aws.amazon.com/jp/hpc/

« HPConAWS J\>>XA>
http://bit.ly/aws-hpc

« HPConAWS @ 2019 3073 CTHhh3d0 > RHPCDIRTE
https://www.slideshare.net/DaisukeMiyamoto6/hpc-on-aws-2019

« 57 RIETD Western Digital HDD = =31 L —> 3> - HPC X7 250 H#. EC2 X/Rwv
N> RXF R 4 18
https://aws.amazon.com/jp/blogs/news/western-digital-hdd-simulation-at-cloud-scale-2-5-million-
hpc-tasks-40k-ec2-spot-instances/

+ Saving Koalas Using Genomics Research and Cloud Computing
https://aws.amazon.com/jp/blogs/aws/saving-koalas-using-genomics-research-and-cloud-

computing/

aws
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https://aws.amazon.com/jp/hpc/
http://bit.ly/aws-hpc
https://www.slideshare.net/DaisukeMiyamoto6/hpc-on-aws-2019
https://aws.amazon.com/jp/blogs/news/western-digital-hdd-simulation-at-cloud-scale-2-5-million-hpc-tasks-40k-ec2-spot-instances/
https://aws.amazon.com/jp/blogs/aws/saving-koalas-using-genomics-research-and-cloud-computing/

AWS ParallelCluster B3 Blog: Architecture

* Deploying an HPC cluster and remote visualization in a single step using AWS ParallelCluster
https://aws.amazon.com/blogs/opensource/deploy-hpc-cluster-remote-visualization-single-step-
parallelcluster/

« AWS API Gateway for HPC job submission
https://aws.amazon.com/blogs/opensource/aws-api-gateway-hpc-job-submission/

* AWS ParallelCluster with AWS Directory Services Authentication
https://aws.amazon.com/blogs/opensource/aws-parallelcluster-aws-directory-services-
authentication/

* Enabling job accounting for HPC with AWS ParallelCluster and Amazon RDS
https://aws.amazon.com/blogs/compute/enabling-job-accounting-for-hpc-with-aws-parallelcluster-
and-amazon-rds/

* Building an HPC cluster with AWS ParallelCluster and Amazon FSx for Lustre
https://aws.amazon.com/blogs/storage/building-an-hpc-cluster-with-aws-parallelcluster-and-
amazon-fsx-for-lustre/

aws
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https://aws.amazon.com/blogs/opensource/deploy-hpc-cluster-remote-visualization-single-step-parallelcluster/
https://aws.amazon.com/blogs/opensource/aws-api-gateway-hpc-job-submission/
https://aws.amazon.com/blogs/opensource/aws-parallelcluster-aws-directory-services-authentication/
https://aws.amazon.com/blogs/compute/enabling-job-accounting-for-hpc-with-aws-parallelcluster-and-amazon-rds/
https://aws.amazon.com/blogs/storage/building-an-hpc-cluster-with-aws-parallelcluster-and-amazon-fsx-for-lustre/

AWS ParallelCluster B Blog: Software

* Best Practices for Running Ansys Fluent Using AWS ParallelCluster
https://aws.amazon.com/jp/blogs/opensource/best-practices-running-ansys-fluent-aws-
parallelcluster/

* Running Simcenter STAR-CCM+ on AWS with AWS ParallelCluster, Elastic Fabric Adapter and
Amazon FSx for Lustre
https://aws.amazon.com/blogs/compute/running-simcenter-star-ccm-on-aws/

« Scale HPC Workloads with Elastic Fabric Adapter and AWS ParallelCluster
https://aws.amazon.com/blogs/opensource/scale-hpc-workloads-elastic-fabric-adapter-and-aws-
parallelcluster/

« Building an interactive and scalable ML research environment using AWS ParallelCluster
https://aws.amazon.com/blogs/machine-learning/building-an-interactive-and-scalable-ml-research-
environment-using-aws-parallelcluster/

aws
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https://aws.amazon.com/blogs/compute/running-simcenter-star-ccm-on-aws/
https://aws.amazon.com/blogs/opensource/scale-hpc-workloads-elastic-fabric-adapter-and-aws-parallelcluster/
https://aws.amazon.com/blogs/machine-learning/building-an-interactive-and-scalable-ml-research-environment-using-aws-parallelcluster/

AWS ParallelCluster BH3E re:Invent 2019 v =3 >

» Setting up and optimizing your HPC cluster on AWS

https://d1.awsstatic.com/events/reinvent/2019/REPEAT 1 Setting up and optimizing your HPC
cluster on AWS CMP402-R1.pdf

* Using AWS ParallelCluster to simplify HPC cluster management

https://d1.awsstatic.com/events/reinvent/2019/Using AWS ParallelCluster to simplify HPC clust
er management CMP372-P.pdf

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aWS
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HPC B33&# Black Belt Online Seminar

* Amazon Elastic Compute Cloud (EC2)
https://www.slideshare.net/AmazonWebServicesJapan/20190305-aws-black-belt-online-seminar-
amazon-ec2

* Amazon Elastic Block Store (EBS)
https://www.slideshare.net/AmazonWebServicesJapan/20190320-aws-black-belt-online-seminar-
amazon-ebs

« AWS Batch
https://www.slideshare.net/AmazonWebServicesJapan/20190911-aws-black-belt-online-seminar-
aws-batch

* Amazon FSx for Lustre
https://www.slideshare.net/AmazonWebServicesJapan/20190319-aws-black-belt-online-seminar-
amazon-fsx-for-lustre

«  Amazon EC2 /R b > X2
https://www.slideshare.net/AmazonWebServicesJapan/20190306-aws-black-belt-online-seminar-
amazon-ec?2

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aWS
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