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Enterprise Edge

Real-time Compute + short-term data at location X

| The Power Behind Digital Transformation

Enterprise Cloud
Mid/long-term Data in the HQ Data center
Massive Compute either in location X or HQ data center

Al SCADA Real-tlrrle VDI Data. ,‘AI‘ HPC Data. Bl Data
Inference Messaging Streaming Training Analytics Warehouse

Secure
Corporate
Network

Openclowd__

Location X HQ Data Center
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The Power Behind Digital Transformation

: M

o {E#EZ248 (Traditional) - BIIE N EE204E ———
_ PhyS|caI Workload (Non-Converged) Converged Hyper-Converged
—  Silos and static erver Server

—  Complex process .. .-
o FIATNZE48(Converged) - EA S BERIMEE ' '
—  Pre-configured systems .
— Hardware defined solution et  ore chanmel *M
—  Minimized compatibility issues - o e
o BRI S 2248 (Hyper-converged) - B {EERE Storage age " Camones
— Software defined storage
—  Virtual workloads
—  Scale-out architecture
o #HE 22 (Composable) - B {EE 2218 BIAR 5
—  Software defined everything
—  Oneinfrastructure for any workload
—  Flexible hardware & software integrated as one

Network

Scale Up
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Artificial Intelligence

Data Mining

Data Science
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Big Data
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Artificial High Performance Computing
Workloads intelli Data Analytics
LS Life Science Utility Manufacturing
Category Type Training Inference = Real Time Batch SN . Molecu.lar Se|sm|‘c Re§ervglr
Sequencing Dynamics Processing Engineering
INT8 / INT16
/INT32 + ++ ++ + +
Compute-
bound FP16 (HP) ++ +++ + +
FP32 (SP) +++ ++ ++ +++ ++ +++ ++ ++
FP64 (DP) + + + + + +++ +++ + + +++ +++
Shared +++ + ++ + 4+ ++ +H+ ++ +++ ++ + +++
Memory-
bound Distributed + + ++ + +++ + ++ + ++ +++ +++
Network +++ ++ +++ ++ + ++ + ++ +++ + +++ ++
1/0-bound
Storage +++ + +++ 4+ + + ++ + +++ +++ +
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I User Programmable
: General Purpose
|
Workload :
Efficiency 1
|
|
|
|
|
| A EEE—————————.——.——.. -
Application Flexibility
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— Ethernet
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o BREFEE
—  RYBE (Performance) (IOPS/Throughput/Latency)
— &£ (Capacity) (Thin Provisioning/Duplication)
—  {RTF (Persistence) (Temporary/ Permanent)
o ERMETFELA
—  1EZEfETF (File) (NFS/CIFS)
—  [&HEFETF (Block) (Fibre channel/ iSCSI)
- Y4RETF (Object) (S3)
o ERMEFII
—  SAS/SATA/Fibre Channel
— HDD/SSD
—  NVMe / NVMe-oF
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PUE Optimization:

The more power you save from HVAC, the more optimization

you achieve on PUE & CFP.

Ambient:40C
Chilled Air No Chilled Air
30000 PUE: 1.43 PUE: 1.07
25000 0.15
Hries 0.05 Cooling power:
§ AC (2790W), LC
~ 15000 ——— 1.00 ——{927W)
';? c IT power (18210W)
o 10000 ———
-9 1.00 Infrastructure
_ power
- S600 ~ == —_(chiller/non-
0.28 chille
1] 0-02
Air Cooling Liquid Cooling
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A,
TCO Analysis
Sustainability
TCO
A
Air Cooling
OPEX /,T’CQ
Saving
TCO Ever N
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Air Cooling I
CAPEX ]
' » Time
Now N N+ years
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e Advanced Liquid Cooling Capability with Superior Power Efficiency

Liquid to Air Cooling ) Liquid to Liquid Cooling O

Air side
Liquid side
tower
I 1

Air side

Outside air
\

Pump I QoolRack QoolRack QoolRack

QoolRack QoolRack QoolRack
L2L L2L L2L

QoolRack QoolRack QoolRack
L2A L2A L2A

L2A L2A L2A

cbu

chiller A

with outside air

S
QCT ‘ Intelw Powered by Intel® Technology.



ISl

& FH AR 35 S
WSS T b

o P EBIRIFHEL
L& % »PRix& 2h(Login)

*  Dai#v¥ kg L& g(Mgmt)
© AR AJRTHE T 8(Admin)
o Clpi /7 BIRIF& 8(SVO)

e 1= CPUHPC:* & & 2:(CPU)

+ J&CPU/BigMem:* ¥ & 2ZL(BGM)

e KiCloud Service:* & & 2(NGS)

. M 2 GPU/AI Inference & 8.(GPU INF)
. N 2 GPU/AI Training & 2:(GPU TRN)

L R R
«  P/Q=MDS/OSS# i & B

VAN
=

o REERA/PE/FREEGEE P R
«  R@SDSi % & 8
© SENVMSiE % &8
. %gg?ﬂ@%$&
o @derG § 22 1Gb BMCif 1§ 4 bt

o AT 582 10/25GbE fe i3 3 H A R

o HRERIEEE B RESE
(InfiniBand/Ethernet) & i& & 4§t

L
QCT ‘ Intelw Powered by Intel® Technology.

High Performance PFS/NAS u
wos, | S BT — L
T PN, | o] — D ~
Mgmt Node
o crune,; | T 1
s cruote, | T vt
(High Availabilty) CPUNode, | GPU INF Node,  |——— Admin
1
Scale-out SD Storage BGM Node, | GPU INF Node, |_ Admin
a
— DS, |
BGM Node, | GPU INF Node, , Sve
SDs, [
Cloud Node,
DS, | GPU INF Node, SVC,
Cloud Node,
NVMeF Block Storage -
Multi-Cores CPU Dual Sockets GPU m "'.? Cores dcpu
Computing Nodes Computing Nodes Leitiesfcoes

100 Gb Ethernet for storage networking

Connectivity to all storage Connectivity to all compute Connectivity to all GPU nodes Connectivity to all utility

nodes nodes nodes
Intra/Internet

Network

10/25 Gb Ethernet for system / service traffic

Connectivity to all Connectivity to all Connectivity to all Connectivity to all
nodes nodes nodes nodes

1Gb Ethernet for out-of-band management (power on/off, etc)
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Software Service
User Portal Web-based Ul Fine-Tuned Workloads

Self-Service Portal App Catalog Jupyter Hub 8 Jupyter Lab App Ul HPC Apps Al Apps DA Apps
API| Gateway

Management Pack | Application Platform

Admin Portal

System Deployment Development Tools HPC, loT, Data Analytics and Machine Learning Application Frameworks

System Monitoring Jenkins | OpenvINO | cupa sk CUDAX | DOCA PyTorch | Apache Spark | Postgresal

Cluster Management

Cloud Infrastructure

Identify and Access 5

Management Resource and Job Management Open Cloud Management Cloud Native Management

SLURM / OpenPBS Apache CloudStack KubeEdge

Network Security
Bare Metal Virtual Machine Containerization
Service Level . . . . .
TR Red Hat Enterprise Linux / Rocky Linux KVM CRI-O Containerd Singularity
Adaptive Server Heterogeneous Network Software-Defined Storage
| Utility Node | | CPU Node | | Accelerator Node | | Service || Management || Data | | Block | | Object | | File |
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Kubernetes Meets High-Performance Computing —  Siloed clusters

Tuesday, August 22, 2017

— Increased infra cost and mgmt Q

Editor's note: today's post is by Robert Lalonde, general manager at Univa, on supporting mixed HPC and containerized applications ove rhead

Anyone who has worked with Docker can appreciate the enormous gains in efficiency achievable with containers. While Kubernetes \ \ (= Sl

excels at orchestrating containers, high-performance computing (HPC) applications can be tricky to deploy on Kubernetes. b L ;& E% ﬁ H PC I ,VIE ?3 F *EE I E- $j‘.l, 'f—_l-
== (| >

https://kubernetes.io/blog/2017/08/kubernetes-meets-high-performance/ »§~ E‘E{l: ’jét\ ﬁﬁ %35 It

Traditional HPC vs. Containerized Jobs — Minimal disruption

— Lack native K8s features

Workload. ' * Possible 10K+’shor‘t-running tasks . Con.tainer based . Jors.

Characteristics ) I;(;Atlélre:i?Z)r/é)gsl?:otggo:agrgﬁ:lit:; N 0 l’gﬁ/licca:allsy used for long-running ° EIZ“’ )EH K8s- nathEI'ﬂE HF*G EEI
. ?g:iifk HW needs (GPU, etc) : Egsn;:r:lcces limits/requets handled 3 ImpraCticaI for ey HPC users
*  HW policy enforcement by K8s scheduler. == Negative impact on Iatency

Job Run with traditional HPC cli tools: 1. Package workload into container

Submission srun job-script.sh 2. Push to registry
Submit YAML manifest.

w

% ‘ intel Powered by Intel® Technology. 16
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e Volcano

e Customized K8s Scheduler

tHRKSSIRIEFTET M LIFEHEARER
ZHANREBREMRTIESIEEETEA
BV LFa s ERAREIPHEKssFIA
BZ@BARRITIEEIZEETEINRE

CNCFEA T B Rt R T IFEEMAEETE
S iEE A ERENEZR (Spark, TensorFlow,
PyTorch, OpenMPI, etc...)
X FIK8s-native 12 T{ &

A3 {bkes TIFH R EEER

e @Gang, fair-share, queue, preemption,
toplogy, reclaim, backfill, etc.

BIEHIERE

kubectl  Ee_

WS IE

GPUHE=IEEE S

S
3 ‘ Intelg Powered by Intel® Technology.
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Volcano Admission

tal Transformation

Volcano

:”l
ControllerManager

HERInL Al Alel G0 Volcano Scheduler

e

CRD
(Job/Queue/PodGroup)

Kubernetes _
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| Thao Dawor Rohind Nicital Trancfarmatinn

apiVersion: batch.volcano.sh/vlalphal

VolcanoBY & FH PR &l
. EEAZEESHKuberneteslUBIEBIEE—EH0H g

spec:

ﬁt minAvailable: 3
Fl schedulerName: volcano
a plugins:
- g[”j%ﬁi& 1—_I-YAMLD§EE$E ssh: []

sve: []

- BlyamLE! ‘EZIT’EHI]ZIK*WE S epticas: 1

name: mpimaster

%j\.l\' /;L% Hy 1? E ;J? ﬁ'ﬁ —_k 1: pﬂ}i:\i{:;j“ TaskCompleted

action: Completelob

-“MKE&@%%M3MHYEammﬂE%I¢M$: temae:

containers:

AR A A 5BB E - command:
- B CcLmTEIR o
EE/JA/\ ge _©
- K i] =] - |
= N~ L E MPI_HOST="cat /etc/volcano/mpiworker.host | tr "\n" ","
mkdir -p /var/run/sshd; /usr/sbin/sshd;

P S =
= FEESEMF
- 5‘&%5 E/\J ,‘TI-TJ'/:E mpiexec —allow-run-as—-root —host ${MPI_HOST} -np 2 mpi_hello_world;

image: volcanosh/example-mpi:@.0.1

.ﬁiﬁﬁ%ﬂ%ﬁﬁ@ =

- containerPort: 22

® ﬁ;l i I 1/E FIE: ff:¢ %ﬁl mrk;:rgng:ir:npﬂsa;port

restartPolicy: OnFailure

-Hi%iﬁiﬁﬁﬁ Hfi% . 5 P master

vcctl job run -N JOB_NAME -i nvidia/tensorflow:1 %\

—requests "cpu=1000m,memory=256Mi" -f job-file.yaml

For comparison, using Slurm:
$ sbatch job-script.sh
sbatchiEsCH *ifl%iflzzb 6 job-script.sh
Or PBS 18
$ gsub job-script.sh

Intel Powered by Intel® Technology.
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QBatch - f&Y 2=

The Power Behind Digital Transformation

Qbatch — _— » e
- QCTEREMCLTER - 12t sovam
HPCERZE Wasub/qrunFHBEBICL e s 7 '
FREEKubernetesIRIE N7 i’”) o
THZTIE P —
° Ibﬁﬁ#%ﬁé ° e —
—  OJX#EBASH * CLIZL 2YAMLAR . |
TERIZR - s
_  TEBRESTRUl AP T1E I L=
- OhEBEEEEBEERKIR — _— - —
- BfbcummZTm AEIR
— O 1EIn-script EIRIEERIE

ex: #QBATCH —cpu=3

- R IIFECEREm L

- R LIFRCER R ERERIER LR
BEEEER

% Intel Powered by Intel® Technology. 19

Foult 1)




< Z (Discover)

o AR PR

Theoretical Performance

90
80
70
60
50
s0| i/ -
30 ;1‘]‘3 7
20§

10|~
‘ "’ ol FEEE FEREL FRESS Rt IRET] ESE] S e P B SO e vt RIS
£/A/ i 1 logzn

[

OO 10 20 30 40 50 60 70 80 90 100
n

g
QCT ‘ Intel(\ Powered by Intel® Technology.

0.05
0.04
0.03
0.02
0.01
0.00
-0.01
-0.02
-0.03

-0.04

.\.}-LA_

aX A

EREI N EEBIEERE

(Design)

ARG

The Power Behind Digital Transformation

Performance Baseline
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== Prediction

= Example

-500 500 1500 2500 3500 4500

Advanced Hotspots Hotspots ~

N

IR

Workload Profiling

Analysis Configuration ~ Collection Log Summary Bottom-up  Caller/Caliee  Top-down Tree.

Grouping { Function / Call Stack

CPU Time ¥ <[ Context Switch Time '« | Context Switc A
Function / Call Stack Effective Time by Utilization > Overhead i s
S 8poe SOk Bl Bover | SPnTime | PFmead | wait Time | inactive Time | Preemption

updateBusinessAccount 7.915s @ _ 0s 0s 0s 0.055s 934

malnSompSparallel for@269 | 7.915s .

0s 0.055s 934

0s
_kmp_invoke_microtas -a os| 0| 00ss| 815
0s 0.013s 119

Thread

. updateBusinessAccount 0s

0s

updaleCuslomerAccount 7.766s |0 D Os 0s 0s 0.052s 1111

__kmpc_atomic_fi

__kmpe_critical

fixed8_add 2772s VD 0s 0s
0s 2021s 0Os 0s 0.014s 262|v
> < >

do— o S 52 54  S6e S8 s 62 2 [Twead ] *

o s
s oz A | -
[“Preemption
rtmtest_openmp (TID: 12732) _ [ISynchronization
o oot o1 1 A NTMAMRAS . .-, .
[ e
< > [J ®CPU_CLK_UNH
FIERN v W00 0% N 2o Proc ~ B[ Any Thvead ~ JB[ Ay Mo Il Any L~ IR User unct ~ |l Show it~ J0 Functor ~ |
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fERIE VR BE

o Iﬂfg IJZ/VFE (AP Characteristics)

- B/ RiEEEE ) B GIER

- /ﬂih KRR RE
« % ﬁ:ﬁ’% (System Architecture)
- B/ =85RE
- BE/SEEEEZ0
- DREERBANRFIFESES
- BEHNARERIEE/EERR)
- BERARIBEEFEEE
o BXHEE {4 (Software Stack)
-  fRREssiELR
- HERRNRE
- I7FEasEzt8EER2E
o Ex381577 % (No one-fit-all solution)
-  2EZE(RA)
- FEFRE7%(Best Practices)

S

L
QCT ‘ Intelw Powered by Intel® Technology.
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¢ OS Kernel
e CPU Settings
e Memory Settings O
e Network Settings
e |/O Settings

(6 Infinity Fabric \
e NUMA and Memory
e Power Efficiency
e Processor Core
e |/O

OS Kernel / Q

— BIOS
Settings

and System

Application

Workloads

¢ Data flow

e Profiling

e Parameters
e Resources Allocation

e Compilers

e Math Libraries

e Frameworks
- * Tools

. JR
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OpenFOAM

OpenFOAMP® is the leading free, open source software for computational fluid dynamics (CFD),
owned by the OpenFOAM Foundation and distributed exclusively under the General Public
License (GPL).
* Version: v10
* Release Date: 12th July 2022
*  Web site : https://openfoam.org/
e Compile with : GCC-11.2, OpenMPI
* Test case : drivaerFastback

VASP

The Vienna Ab initio Simulation Package (VASP) is a computer program for atomic scale materials
modelling based on the First principle.

* \Version: 6.3.2 1
* Release Date: 28th June 2022 PECIETROTI °g°s°I ‘
*  Web site : https://www.vasp.at/ (&3 ie"l

* Compile with : Intel OneAPI Fortran, Intel OneMKL, OpenMPI °;f£ :BL %
* Test case : CuC_vdw, GaAsBi-512 and Si256-VIT-HSEO6 :‘a“i i:el ’%i\i&

* VASP work support : Jyh-Pin Chou, Associate Professor, Dep. of Physics, NCUE SRS K ‘]

GaAsBi_512 Si256_VJT_HSE06 CuC_vdw
%: ‘ Ir‘telm Powered by Intel® Technology. 22


https://openfoam.org/
https://www.vasp.at/

AR IR K4 R
——_m @

Server Model D53XQ-2U D54X-1U D54Q-2U

CPU Intel Xeon 8368 * 2 Intel Xeon 8458P * 2 Intel Xeon 9468 * 2 Q
Memory DDR4-3200 32GB * 16 DDR5-4800 32GB * 16 DDR5-4800 32GB * 16

0N Rocky Linux 8.5 Rocky Linux 9.0

Kernel 4.18.0-348.e18.0.2.x86_64 5.14.0-70.13.1.el9_0.x86_64

*Config HBM in Cache mode, disabled SNC in BIOS, setup Fake-NUMA with one
fake-NUMA node for each physical NUMA node.

% ‘ intelw Powered by Intel® Technology. 23
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1. i@ 2VASPE,0penFOAM
- it Intel SPRIEEHH
R AT KIntel ICXFEE VASP and OpenFOAM Benchmarks

ij?j/\ EE QﬁEE/\JT%}I- ’ M Intel 8368 M Intel 8458p M Intel 9468

AEA KB 3 =

2. ¥HRUIVASP K OpenFOAM ,
ZMemory Intensive & F 21
E‘Cﬁﬁm HBMEC B A2 %Y

REBESEMRENEBEN .
125t | I | |

CuC_vdW GaAsBi_512 Si256_VIT_HSEO6 drivaerFastback-440k drivaerFastback-3M drivaerFastback-22.5M

Speedup

@ . VASP OpenFoam-v10
3 InteI@ Powered by Intel® Technology. 24
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e Lt EZERY LIAFT R KE T FA $7(Demand Pattern Analysis) ~ % 4tk 3+ (System Design and
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Architecting) ~ % %t F’B 7 23 2R % (System Development and Deployment) SR B ol Js o - = Q
(System Tuning and Performance Benchmarking) ~ % 33 % & % it 3% F & (Pilot Run and Go) ¥ [§ £«
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g
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QCT Platform On Demand (QCT POD)

e QCT Platform on Demand (QCT POD) » H 7 & 4 44w 1 1% § ;‘1 FEarRt o B

TR S B A S ks % Q
o BEJAMETEE  REBADNFELLTHEL TR FAEERT L
e HYdALRBFIEA - FAALEL FAAIRBL T ARSFFEEFF oL 4
TR RREENFIERF I At RSP EReip B

iR e
R E T T § 5 feid ) st g 3

B k ‘ FILH L % SRR S
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QCT POD % #t 15 4R

________________________________________

Industrial Workloads

High
SCADA BI OLTE/ Frequency
OLAP -
Trading

0
'
! Molecul Medical
: ol ecu'ar NGS NWP edl'ca
| Dynamics Imaging
'
|
Managarmant Bullding Slacl

Dynamic
QNG Finite Element
A CFD CAE EDA
Chemistry Analysis Structun:al
Analysis
v v v v v

AdminWebUI User-Portal UserWeb Ul

APl Gateway.

System Manager

System Monitoring System Deployment

System Management Development Tools

Orchestrator / Container

Operation System

Admin Node | Login Node | Service Node

Cloud
Service

Edge
Compute

Data
Analytics

Machine
Learning

®

Toolkits &
Frameworks

Data &
Messaging
Manager

Resource
&Job
Manager

Analysis
Tools

Data Store

Operation System

Device &
Connectivity
Manager

Hypervisor Container

Jaujeyu0)

CPU Node

Edge Node

Accelerator Node

Sturage-Butleing-Blogie——

Parallel INetwork: Gateway,

Intzreunnact Naiweori \

S

QCT

Network Fabrics
In-gand Natworlk \ Oui-of-gane Naiwori \

"
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— R BEERAEE

One-key System Deployment

Serviceability

Bl 2 B IE E

Realtime System Monitoring

Administrators

Simplicity
BCERERFERE

Simplified Cluster System Management

Solid

o EEXFABIRIE
Robust Development Environment

Streamline

BlEEAEXITERSH

Developers & End users

Fine-tuned Application Workloads

5
QCT ‘ Intelw Powered by Intel® Technology.

NG THE FUTURE

R B BERMmENE
BHECEREZRRE
NEAGBEEGERRREEE
ZmERERRENBILE

B A AR5 iR AR A BE B 12 B 3
A EER R AR T A

BEREEETFHIEERE
AermiE T

RELRREE
A EEHERE
RHEESEBIE

FRER REREE

Z X RInFEEIFFIRIE

Z NERZE A E S upyter Notebook#R (FIRIR
EEEHEEAHE T BNfFEEZR - B E
EARAEAERERKE LCERBKE T TR
SNEEESERAREXTIIFEas
HREEEARAEN LIFESH
ER2WEREN LIFEasH

al Transformation

28



QCT DevCloud 8lz 5T

QCT DevCloud /328 HSUEEES - EROTARKSREEFRARS LERSE - WERQCT PODARIE -
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* Open a web browser and visit the following link - https://admin.openlab.qctio to access
the service portal of QCT OpenLab DevCloud for user and system management

* For new users, they can activate their OpenLab DevCloud account as follows: Q

&SacT SQcT \

Login  Sign Up

Account Password Verify Your Email

{ tiger v } { """" v ‘a We sent a verification email to tiger.chung@qct.io

Email Password confirm Please check email to verify your email.

{ tiger.chung@qct.io v } { -------- v ‘a If you don't have received email 10 mins later, please click the
button to resend

First Name Last Name

Read and agree to the User License Agreement

Tiger v Chung v
Already have an account

91: ‘ intelw Powered by Intel® Technology. 31
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* Users can easily use all oneAPI toolki
dynamically loading and unloading pre-
defined modules Q

* User can access the OpenLab DevCloud via ssh
protocol using the following command:
S ssh -l <account_name> login.openlab.qctio

B tiger@In0l:~ X 4~ - o x

in.openlab.qetio [tiger@lndl ~]$ module avail

load module(;
Remove modul,

lcome ta QCT OpenLab

lmod  settarg

advisor/latest
advisor/2022.3.0 (D)
ccl/latest

ccl/2021.7.0 (D)
clek/latest

clck/2021.7.0 (D)
compiler-rt/latest
compiler-rt/2022.2.6 (D)
compiler-rt32/latest
compiler-rt32/2022.2.0 (D)
compiler/latest
compiler/2022.2.8 ()]
compiler32/latest
compiler32/2022.2.6
dal/latest

dal/2621.7.8 (D)
debugger/latest
debugger/2021.7.9 (D)
dev-utilities/latest
dev-utilities/2021.7.8 (D)
dnnl-cpu-gomp/latest
dnnl-cpu-gomp/2622.2.6 (D)
dnnl-cpu-iomp/latest
dnnl-cpu-iomp/2822.2.8 (D)

— /opt/ohpc/admin.el9/1lmod/1mod /modulefiles/Core —-

~ /opt/ohpc/pub.e19/intel/oneapi/modulefiles —

dnnl-cpu-tbb/latest
dnnl-cpu-tbb/2022.2.0 )
dnnl/latest

dnnl/2022.2.0 (D)
dpct/latest

dpct/2022.2.90 )
dpl/latest

dpl/2021.7.1 @
icc/latest

ice/2022.2.0 ()]
icc32/latest

icc32/2022.2.8 )
init_opencl/latest
init_opencl/2022.2.6 ®)
inspector/latest
inspector/2022.3.0 )
intel_ipp_ia32/latest
intel_ipp_ia32/2021.6.1 ()
intel_ipp_intels/latest
intel_ipp_intel64/2021.6.1 (D)
intel_ippcp_ia32/latest
intel_ippcp_ia32/2021.6.1 (D)
intel_ippcp_intel6d/latest
intel_ippcp_intel64/2621.6.1 (D)

intelpython/latest
intelpython/python3.9 (D)
itac/latest

itac/2021.7.8 (D)
mkl/latest

mkl/2622.2.8 (D)
mkl32/latest
mk132/2022.2.0 (0)
mpi/latest

npi/2021.7.0
oclfpga/latest
oclfpga/2022.2.8
pytorch/latest
pytorch/1.12.8
tbb/latest

tbb/2021.7.8
tbb32/latest
tbb32/2021.7.8
tensorflow/latest
tensorflow/2.9.1.8
vpl/latest

vpl/2622.2.0

vtune/latest
vtune/2022.4.60

Note 1: Winter is Coming
- /opt/qct/hpc/pub/modulefiles -
nvidia/cuda/11.0 nvidia/cuda/11.7 (D)

Where:
D: Default Module

If the avail list is too long consider trying:

"module --default avail" or "mlL -d av" to just list the default modules.
"module overview" or "ml ov" to display the number of modules for each name.

Use "module spider” to find all possible modules and extensions.
Use "module keyword keyl key2 ..." to search for all possible modules matching any of the "keys".

[tiger@lnel ~1$

32
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* User can access all services of the QCT DevCloud using their web browser.

* Just open a browser and visit the following link - https://login.openlab.qgctio using their credential
information to choose different profiles of the JupyterHub service as their major workspace

"~ Jupyterhub

- T i
Server Options - 2 Launche tedipy Py
N ° ] rotsoot
,,,,,,,, =
pppppp - P D P S
------- sy st
B o
@ p s S
o Prspk spariczz
Oth
= M &
Text File
Slmpl LN -

5
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* Users can run their HPC, Al and DA workloads using all pre-installed and pre-configured

— 4

m

BRI B &N AR TS

software toolkits and frameworks such as Intel oneAPI,

Python, Spark, PySpark and HPC

modules tools through the JupyterHub service

Fle Edt View Run  Kemel Tabs  Settings Help
N o
o | || [tigerijupyter-tiger ~1$ module avail
Py fopt/ohpc/adnin. e19/1ncd/ Leod/modulefiles/Core -
Inod  settarg
Name = Last Medified - Jopt/ohpe/pub.el9/intel foneap nodulef iles -~
adviser, dev-utilities/latest init_opencl/latest
advisor/2e22.3.0 (D) dev-utilities/2021.7.2 (D)  init_opencl/2022.2.0 (©)
cel/latest dnnl-cpu-gonp/latest inspector/latest
ccl/2021.7.8 (0)  dnnl-cpu-gomp/2022.2.8 (D)  inspector/2022.3.@ ©)
clck/latest dnnl-cpu- ionp/ Latest intel_ipp_iad2/latest
clek/2021.7.8 (D) dnnl-cpu-iomp/2622.2.8 (D) intel ipp 1432/2021.5.1 (©)
compiler-rt/latest danl-cpu-tob/latest intel ipp_intelsd/latest
compiler-rt/2622.2.8 (D)  dnnl-cpu-tbb/2822.2.8 (D)  intel ipp_intel6d/2021.6.1 (D)
compiler-rti2/latest dnnl/latest intel_ippcp_ia32/latest
compiler-rt32/2622.2.8 (D)  dnn1/2022.2.8 (©)  intel_ippcp_iad2/221.6.1 (D)
compiler/latest dpct/latest intel_ippcp_intel6s/latest
compiler/2022.2.8 () dpctszeaz.z.e () intel ippcp intel6d/2021.6.1 (D)
compiler32/latest dpl/latest intelpython/latest
compilers2/ze2z.2.e (D)  dpl/2e2nz.a (0)  intelpython/pythoen3.s ©)
dal/latest icc/latest itac/latest
dal/2621.7.0 (0)  dcc/2022.2.8 ©)  itsc/2021.7.0 ©)
debugger/latest iccaa/latest wkl/latest
debugger/2821.7.8 (D) iee32/2022.2.8 () wkl/2622.2.8 (©)
-~ fopt/qct/hpe/pub/eodulefiles -
nvidia/cuda/il.e  nvidia/cuda/11.7 (0)
where:
D: Default module
1f the avail list is too long consider trying:
“module --default avail” or el -d av” to just list the defeult module:
“module overview’ or “ml ov" to display the nusber of modules for each name
use "module spider” to find all possible modules and extensions.
Use "wodule keyword keyl key2 ..." to search for all pessible modules matching any of the "keys".
[tiger@jupyter-tiger =15 |
Simple Mo ®
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= Fle Edt Run Tabs  Settings  Help
2 Launcher = Untitled ipyn!
2 m B + c & Launche: Untitied ipynb x
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100 -
Name = Last Modified - o
wkl32/2022.2.@ (0} os0q * 8 - . = .
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tensorflow/latest -100 -75 -50 -25 00 25 S0 75 100
tensorflow/2.9.1.8 (D)
vpl/latest
vpl/2022.2.0 o) fig = plt.figure()
viune/lLate fronman_hist = np. randon. randn(1000)
viune/2822.4.8 (D) plt.hist
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e  Userscan run legacy X11-based applications such as
ParaVieiw on the JupyterLab environment without
installing any software in their system

e Just only clicking the "Desktop” icon on the Jupyter
environment to access pre-configured “Remote GUI
Desktop”

L
QCT ‘ Intelw Powered by Intel® Technology.

INTEL VTUNE PROFILER

BEFT-TT » v
Easily use Intel oneAPI toolkits such as VTune with
pre-configured modules in just a few steps
$ module load vtune

$ vtune-gui

35
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Evaluate result

)
Download WRF
Sources
S —

Compile WRF
and WPS

Repeat AGAIN if the final
result is NOT optimized
on the HPC platform

Run WRF

)
Use WPS tools
to process data
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Prepare
directory and
model data
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e Administrators or power users can interactively get all information about system health
and events through the web-based real-time dashboard service

e Memory Requeris €

¢ 0709 23 3.71% 0.506+ 0.821+
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