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Altair’s Vision

Computational intelligence will drive innovation for

a more connected, safe, and sustainable future
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Altair-at-a-Glance

iEREIE

$613M

2023F 55 L=

FY23 Revenue

3,000+
NEI=F'
I>>Z7 - BEE
DIUITAFT«4T - >>h—

Engineers, Scientists, and Creative Thinkers

16,000+

FHADHERK

Customers Globally

79

£XFh (280E)

79 Offices in 28 Countries

150+

VIR 7RG
(J— hF—RBESD)

Altair and Partner Software Products
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79 Offices in 28 Countries
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16,000+ Customers Worldwide

£1{455816,000 LDOHERR

© Altair Engineering Inc. Proprietary and Confidential. All rights reserved.
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Automotive Aerospace Financial Services Technology Energy Civil Engineering
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https://www.mastercard.com/global.html
https://www.som.com/
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Data Science + Rocket Science™ =
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Altair One | cloud Innovation Gateway

ALTAIR ALTAIR ALTAIR
HYPERWORKS HPCWORKS RAPIDMINER

Design & Simulation Platform HPC & Cloud Platform Data Analytics & Al Platform
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Altair HPCWorks

Altair(Z. HPCORBEFETEZY1—23>T0N\AF—EL T HPCAOBZRTIEA, BIE, &#{t93Y—-I%2,000%28X3I>5— T34
ZAE 1T DB BAEA, 30FELLE(CHIEDIRELTUVET,

HPCOFIAZIEZEHS. HP 14 L s HP =5y Hme &SOBEIC, HPCOUY—-AE
J— - RS E CoFI{EEZER LI m COEZAU> I & SR ESEY Zme

' s
E -~ ;’I , Q - B £
E ; \ :;‘ : ‘4‘0 l.’ Q:\&\ !\\ P /.
. 8 ~ -
T o>

&
Altair PBS Professional” Altair Access Altair Monitor Altair FlowTracer
Altair Accelerator Altair Control” Altair SAO" Altair Allocator
Altair Accelerator Altair Navops~ Altair Mistral~ Altair Breezem

Plus
Altair Grid Enginem
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Altair HPCWorks Platform

HPC. Al. ¥ 57 FOEHEE E&E1E @ﬁﬂﬂ‘]ﬁ%ﬁ%’é&ﬂ’l:lis FYKEIC, LYELFE
DWTEIRENDHD, LML, ENIFHERT, &
E&?‘éﬁ&&h\ <Y, aX+LEMETHS,

HPCWorksld AT #RB#H L E T,
- KFYBEBELT7TIER (Y EBHE)

Intelligent, Complex High-throughput Al GPU DevOps E — o — —_
Scheauling Scheduling Scheduling Automation : ° /)-l - >7 7 '-7 - |N ) IEIJE'”: (75\7“6: (') IEIJE'”:)
* '+ Rapid Scaling™ T & Y £ < O ENE(KE)IC
I/O Monitoring, Portals & HPC Management Dependency E « XK I‘ %}E t E.H[E'HE (ct U % < @%fi)
Profilin Remote Viz Awareness _ o . _
’ L BERMOHB. A—TUBRIALRTL (K
s | : A L)
'a S \ @ . EBIT.TA— SAEVAL O, THRLF
b | —. GPU, TSa2L—%—, DevOps. ..&mx
& Menagement | Comeinerzalion  Cloud Scaling - Gost Controls BT 3 (&YZL<OHMEEL)
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Altair HPCWorks Roadmap
KETEIFEESNHAREMENH Y £9 . 2024F11AEH

AE—F. &, [E1E 51> 250k jobs/s
Exascale (Aurora w/63k GPUs), modern APIs,
DevOps/laC, Bug Zero, ...

Al/ML - GPUs, Intelligent Scheduling,
Kubernetes, Jupyter notebooks, Al assistant ..

2579 K 2 hybrid, all Cloud, multi-Cloud, /NG,
Rapid Scaling™, ENE!IGY
O X MEE > manage to business
priorities, budget, 360° visibility —

Mewtett Pochard

21)9 23> UbRX > workflow-first el i~
UX, portals and remote desktops

Z—7> > any Cloud, WLM, ...

“We don’t have a moment
to waste in solving the
world’s critical energy
challenges. PBS
Professional allows
researchers to drive
scientific advancement at a
significantly fastersate®

Bill Allcock, ALCF Director of Operations,
Argonne National Laboratory

HATIONAL LABORATORY
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Al
« AIEHPCOT—4o O—FHERESE. FEELEKRY O—
[CEDWT/ —FZHE (KBEDEHE)

« Nvidia, AMD. 3 & UIntel data center GPU® 1= & D&
IEEN=GPUYR—k-EUYHT, HoBt. INUYEHA.
SEHA M) IRADLEKR—F

e AITURAVRRAVTFYS IV RRSS2—1 Y | O g o
5. Fry by FPLR K A e

* Jupyter notebooks

data_file_path = acc 2

Resource usage estimations

1 - -"
> ° E
Est. Walltime Est. Memory *

4:23:00 10-13GB

Confidence: 62% Confidence: 24% -3
— [ —
3 2 1 o 1 3
Cancel
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Access(d, 21— AEEZBIBIAIHDI RI—Y—Y-)LTHD. D—HIAR—-IATI, Accessl
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EEHN(CHDHIDPTLUI SIEZRBIG AI/ML
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Altair Access™ Files Jobs  Desktops g 1L 40 9
Eilters o Submit Job Using:
Favorites +
@ i A o H & & = &
Jobs ~ %E ! * '! | 'P‘ ' 3D vl #’:‘
() My Jobs Optistruct Flux2D Shell Script SimLab Radioss MotionView Knowledge... Inspire HyperWorks  HyperMesh Flux3D Compose Accessapp More Apps
© Alljobs
EIEIE ¥ | Jobs [ QsearchbyJob k
. y Job Name, Id or User B3 Connect o5 Actions -
|| Running
Completed ¥)ob Id Name Status Creation Time User Name Application -
p PP
|| Failed [1 2420.p-172-31-44-164 legocars @ Completed 7/11/2022, 12:59:40 AM pbsdata Optistruct
L] Queued []  2418.p-172-31-44-164 blocks_contact & Completed 7/11/2022, 12:50:39 AM pbsdata Optistruct
(] Hold []  2370.ip-172-31-44-164 mbdsystemlviopt @ Completed 7/5/2022, 2:35:06 PM pbsdata Optistruct
Waitin
L] 9 [] 2369.ip-172-31-44-164 mbdsystemlviopt-includes & Completed 7/5/2022, 2:25:00 PM pbsdata Optistruct
|| Exiting
s . [] 2367.ip-172-31-44-164 mbdsystemlviopt-includes @ Completed 7/5/2022, 2:22:56 PM pbsdata Optistruct
uspende:
2358.ip-172-31-44-164 test Completed 7/5/2022, 11:10:17 AM bsdata Flux2D
O P @ Comp p
Servers &
— q 2354.ip-172-31-44-164 mbdsystemlvlopt-includes Completed 7/5/2022, 10:43:50 AM bsdata Optistruct
| asia-compute P Y P P p p
"] euro-compute [ ] 2351.ip-172-31-44-164 test & Completed 7/5/2022, 10:31:59 AM pbsdata Shell Script
| hpecluster []  2350.ip-172-31-44-164 test & Completed 7/5/2022, 10:30:44 AM pbsdata Shell Script
|| tensor2 [[]  2349.ip-172-31-44-164 legocars_0001 @ Completed 7/5/2022, 10:29:42 AM pbsdata SimLab
Applications v |: 2348.ip-172-31-44-164 legocars_0001 Q Completed 7/5/2022, 10:29:30 AM pbsdata Radioss
[] Gedit [7]  2346.ip-172-31-44-164 clean @ Completed 7/5/2022, 10:29:18 AM pbsdata MotionView
GlxSpheres
- P [[] 2345.ip-172-31-44-164 legocars_0001 & Completed 7/5/2022, 10:29:10 AM pbsdata KnowledgeStudio
] HVP
[]  2344.ip-172-31-44-164 radioss & Completed 7/5/2022, 10:28:54 AM pbsdata Inspire
|| HyperWorks
(] Notepad [7]  2343.ip-172-31-44-164 legocars_0001 @ Completed 7/5/2022, 10:28:45 AM pbsdata HyperWorks
] Optistruct []  2342.ip-172-31-44-164 legocars_0001 & Completed 7/5/2022, 10:28:35 AM pbsdata HyperMesh
i 2341.ip-172-31-44-164 legocars_0001 Completed 7/5/2022, 10:28:24 AM pbsdata Flux3D
|| shell Script g
|| Accessapp [7]  2340.ip-172-31-44-164 legocars_0001 @ Completed 7/5/2022, 10:28:10 AM pbsdata Compose
| App342 []  740.pbssrv cellphone_drop & Completed 7/12/2022, 10:25:12 AM pbsadmin Radioss
__| Compose [[] 739.pbssrv mbdsystem @ Completed 7/12/2022, 10:24:31 AM pbsadmin OptiStruct
] Flux2D R i g P
|| Flux3D
|| Gedit_File . — —
Page | 1 of1( Go )
[ Ot 1 9 Qi S




AI/ML t#8E
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AL A N e ST S [ 2 ETE
RapidMiner®®>1—-)L={EH

EEOT—I0—-RT+10~15%0DRJL— Sy Na)_E#ZEEF
(PBS Proz &t 9 3z HEEE T Z{EA)

Jupyter Notebook/Lab API

Remote Viz (Desktops): Ghome3 + RHELS + U
—JAT—332D3ADGPU (RTX. Quadro. ...)CTYILF

l_ﬂ%jj I/.U-/—R_ |\o

2\ ALTAIR | Access”  Fies jobs
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Desktops

) optistruct Create a New Job

%B Flux2D
u chell ©

A, simLab
E’; Radioss

Saved Profiles

Resource usage estimations

MotionView Est. Walltime Est. Memory
A DesignAl 4.23:00 10-13GB
;:‘ Inspire

H HyperWorks
g HyperMesh
5 Flux3D

Compose

Confidence: 62%
|

Confidence: 24%
[ —

:# Submit

# variables defining job parameters
generate_data_script_path = "/stage/david/generate_data.py"
n'scatter’ o'’ yw'y")

[3]: import access.client as access_client
sul df.plotikind ¥

<Axes: xlabels'x', ylabels'y's
: acy 0:4443")
3

jol ux'","PRIMARY_FILE":generate_data_scrip

dal

.

job_inp) \

1
°
-14{ *
2
3
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ALICLBL1OFUSTIOMNRATS1-UY)

— o e e my

|
I |
I |
I |
| ‘ | | . ‘ - _ | | I
: TITEA I : 3T 1-5 : : Q :
' : ' I I :
I Command I I I I
Accelerat e :
' ] i men
I : I
: I : ! e oo e oo oo e :
Access GUI : / : PBS Pro : : !
I I o 0o 0 o 00 o 00
! l e st e
| I I
|

WLMEEF I FRIZESTZITRT S

W N gt o — 7—\| \)_ I X \'I_'l;\ﬁ :,_._.,_
1-USHEEEILS R ECTERBERNY -T2 uRICELT

RapidMiner

A/MLEFT UG, I-P—-£T0-I0-RY%
—Zv— (WLM) (CFRIZIRHT3.
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I\ ALTAIR | Access

Files

Jobs Desktops

o pbsworks

v Saved Views

All my jobs

Fe

+ Save Current View

~ Job Ownership

° My Jobs
() Alljobs

v Status

All

[] Running

|| Completed
] Failed

| Queued

Hold

| Waiting

| Exiting

|| Suspended

> Servers

> Applications

> Queues

~ Time

) Last 24 hours
© Last 7 days
All Jobs

v Type

All

| ] Desktop

n s

Opustruf Feko

¢« &

Gedit HyperStudy

‘ Q Refine results by Job name, Id, Owner

O

O

|Fjob1a

5091.birpawdev3s
5090.birpawdev35
5084.blrpawdev35
5083.birpawdev35s
5082.blrpawdev3s
5081.birpawdev35
5080.birpawdev3s
5079.birpawdev35
5078.birpawdev3s
5077.birpawdev35s
5076.blrpawdev35
5075.birpawdev3s
5074.birpawdev3s
5073.birpawdev35
5071.birpawdev3s

5070.blrpawdev35

Name
createfiles
mbdsystemiviopt
mbdsystemiviopt
mbdsystemiviopt
sleep

sleep

sleep

sleep

Gedit_S1
Gedit_test
Gedit_test

sleep

sleep

sleep

sleep

Runjob

w B

Inspire Radioss

Status

& completed
& completed
@ Completed
@ completed
@ Completed
@ completed
& completed
@ Completed
& completed
@ completed
@ completed
Q Completed
@ Completed
Q Completed
@ completed

@ completed

Shell Script

Creation Time
10/11/2023, 4:42:21 AM
10/11/2023, 12:53:51 AM
10/10/2023, 11:57:02 PM
10/10/2023, 11:40:20 PM
10/10/2023, 6:42:44 AM
10/10/2023, 6:28:43 AM
10/10/2023, 6:25:43 AM
10/9/2023, 3:24:02 AM
10/9/2023, 1:54:29 AM
10/8/2023, 10:46:59 AM
10/6/2023, 6:47:18 AM
10/5/2023, 9:05:39 AM
10/5/2023, 8:35:30 AM
10/5/2023, 8:30:53 AM
10/4/2023, 7:57:54 AM

10/4/2023, 6:50:14 AM

Entries Per Page 100

User Name
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks
pbsworks

pbsworks

Showing Entry 1 through 16 of 16
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K8s £PBS Pro + PBS CloudDi&E#E5E4l

Motivation
v k8sUSAHEHPCISRAANETEY —A%PBS ProTHA, —thICEHE
v K8SKUHPCIZAIDENENDFIFARZAEZZE R /R

v BDRROIETEYY -2 %ZPBSY T RN =271 >4 TiEMN. HI

B

#5 Resource
{ ‘ Added
A

#1 Pods
Kubeflow Submitted

PBS Pro

#6 Pod
Deployed

mlfl)w ——>»| K8s API Server Server/Scheduler
+ PBS Cloud

#2 Pod
Pending

H)E'[(M #3 Resource 4
R
A equest
PBS Pro K8s Adapter

HELM CHARTS TOOLS
Y uRous

#1 qsub
Submitted

00o
N

Users

#4 Resource
Reserved PBS Mom
s e omputenode__ ___ GG ompute node ____|

#2 Resource
Reserved and Run
Job




> Altair HPCWorks
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THANK YOU

altair.com
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