Cloud Computing with Abaqus and 3DExperience Platform — first
experiences
- Capabilities of Cloud Computing with ,,Prepaid Credits*
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TechniaTranscat

+ Reseller, Software-Entwickler, Service-Provider

Making product creation

easler

Bei uns dreht sich alles um Ihr Produkt — von der Idee bis zum Recycling.
Wahrend Sie sich auf die Kreativitat und Profitabilitat konzentrieren, sorgen
wir fir die richtige PLM-Software, Know how und Service. Damit Ihr Produkt

deutlich besser und schneller auf den Markt kommt.

Product Lifecycle Management

Ob eine spezifische Software, ein
ganzheitliches PLM-System (ENOVIA)
oder ein smartes Add-On -
TechniaTranscat beherrscht das PLM in
seiner ganzen Vielfalt.

SOLUTION
PARTNER

—

" 4

Design & Manufacturing

Schneller zum fertigen Produkt - mit
CATIA (virtuelle Produktentwicklung)
und DELMIA (digitale Fertigung)

SOLUTION SOLUTION
PARTNER PARTNER
I!E j’

E f -

SOLUTION
PARTNER

Service

Lésungspakete malkgeschneidert fir
Sie: TechniaTranscat Gbernimmt fir
Sie die Planung, Implementierung
Betrieb und Schulungen der PLM-

Losungen.




TechniaTranscat Simulation Department

Technical:

+ Ralf PalBmann
—  Department Manager
— 28 Jahre Abaqus
-~ BMW Group, SynOpt GmbH

*  Peter Straetemans
—  Senior Consultant
— 20 Jahre CATIA Analysis
— 6 Jahre Abaqus

* Harsha Krishnamurthy
—  Consultant
— 5 Jahre Abaqus und CATIA FEM

*  Dr.-Ing. Zhenhua Dai
—  Consultant
— 3 Jahre Abaqus, CATIA Analysis, Ansys

* Arjuna Mattanavile Nagaraju
—  Consultant
— 5 Jahre Abaqus, Ansys, Hyperworks Suite, Ansa

Sales

* Andreas Strzelczyk
—  Sales Manager
Central and Simulation

*  Claudia Giannino
—  Senior Sales Representative
D/A/CH / Simulation PLM

Making
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SIMULIA Cloud Computing
What is Cloud Computing?

Where to run the job? How to pay the job?

Local-Token
QPT, QAT, QXT, SET
billing per core / year

Credits pay per use
billing unit per minute

billing per core / year

Abaqus Input Deck
inp

Linux upto 32 Cores
Windows upto 4 Cores

TECHNIA TRANSCAT
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SIMULIA Cloud Computing
Process

* Manage Jobs with 3DExperience Platform
— Webbased — Usable on PC, Smartphone, Tablet,..
— Import Input-file to the platform

- Define Job with 3DExperience
— Analysis, datacheck, parametercheck, ...
— With options z.B. double precission,...

- Start Jobs with 3DExperience
— Run on Cloud or on local hardware
— On Cloud Linux (upto 32 Cores) or Windows (upto 4 Cores); Upto 144 GB Ram
— Preview estimated simulation costs per hour

* Result visualisation

— Preview results on 3DExperience viewer or post processing with 3DExperience
— or download result files

TECHNIA TRANSCAT
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SIMULIA Cloud Computing
Dashboard

* Web based
* Accessible on PC, Smartphone, Tablet,..

‘775‘ 3DEXPERIENCE | 3DDashboard Simulation
30

D i Simulation
qus Study

b 3DEXPERIENCE Marketplace TechniaTranscat m + Create Job...
¥ 3DEXPERIENCE Roles & Apps

(] My Roles ! Profile

7 My Favorite Apps
¥ \,R My Simulation Apps
* B

(S R
Rbaqus Stucy Run

¢
¢

R&Is aﬂnd-ﬂpps Abaqus Study

TECHNIA TRANSCAT
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@@ Simulation

& ¢

It Meistbesucht @) Erste Schritte

PXy ‘g 3DEXPERIENCE | 3DDashboard Simulation w

&l Simulation

Abaqus Study

New Job - Abaqus

Eingabedateien zur Erfassung auswihlen

Keine Eingabedateien in dieser Studie gefunden

2
=
3
Datei(en) hochladen
4

Q

Suchen und hinzufiigen

m

oder hierher ziehen und ablegen

Job Monitor - Meine Aufgaben

Meine Aufgaben

P18-05029-Halter-C

Cloud-linux-C3D10-D

Test-GPU-Cloud

© v

ys ago

Cloud-linux-C3D4-8C

+ 3 days ago

©

Test-GPU-cloud-win
ys ago

©

Z5B_Standardclip_G

i

@ @ httpsy//eul-ifwe 3dexperience.3ds.com/#dashboard:a8b7ealf-66e6-4b43-85¢6-84c462a22b37 /tab:Simulation

Abaqus Study

TechniaTranscat

Cloud-linux-C3D10-D...
v ABGESCHLOSSEN (3 da

Test-GPU-Cloud
v ABGESCHLOSSEN (7 da

ko) oAy

P18-05029-Halter-C. ..

+ Joberst..

Test-GPU-cloud-win

' ABGESCHLOSSEN (6 da

' ABGESCHLOSSEN (16 d

TELE

P18-05029-Halter-C...

SIMULIA - Simulation Review - Physiksimulation000001983

ZSB Standardclip G...

Credits and Tokens
License Usage

License Consumption.

Type

Simulation Credits
(ECR)

Simulation Credits
(ECR)

Simulation Tokens
(8CT)

ENOVIA - Collaborative Lifecycle - R1132100118807 - TechniaTranscat -

el - - [

In
Available Use

143957 0
122500 0
250 0

- . WS 322000 A e, ==

- ﬁ Q Suchen

N ® O o =

Expiration

Sat Apr 13 2019 23:59:00
GMT

Sat Apr 13 2019 23:59:00
GMT

Sat Apr 13 2019 23:59:00
GMT

Simulation F5DS F5SIMULIA F5 CATIA [ TranscatPLM [ 3DExperience [ Privat [ Wissen [ TTSIMULATION ) MS 4 OneDrive & GoogleDrive By Google Ubersetzer @ Dassault Systemes EN... @) Einheiten urrechnen ) NETGEAR Router @) LANCOM Public Spot... >

AETEMANS @B

>+ 2 kK

License Pool

R1132100118808

R1132100118808

R1132100118808




SIMULIA Cloud Computing

Define a new job

1. Select Input Files to Include

[

Datei(en) hochladen. ..

Suchen und hinzufigen...

Inputdeck

* Assembly
* Flat

* Includes

2. Set Solver Arguments

Command Preview

3. Select Compute Environment

job=Cloud-1inux-C3D1@ analysis input=Cloud-linux-C3D1@.inp r.. Add/Remove options

Analysis Type

© analysis
datacheck
parametercheck
syntaxcheck
continue
recover

job*

Cloud-linux-C3D10
input

Cloud-linux-C3D10.inp (Mersion 1)

resultsformat

TECHNIA TRANSCAT

ADDNODE GROUP

m

4. Select Files to Save

Add/Remove options

convert
double
dynamic_load_balancing fil
globaimodel
information input
mp_host_split
oldjob
output_precision parallel



SIMULIA Cloud Computing

Defining a new job - Select cloud or local hardware

3. Select Compute Environment 4. Select Files to Save

Compute Location
o Compute on 3DEXPERIENCE Cloud

Compute on Your Hardware

License Type

Credits (ECR) ﬁ
Features @ 92 credits/hr

Linear static, Buckling Estimated Hardware Cost

Model Size @ 5 credits/hr

0 - 125,000 nodes
Estimated Number of Cores

Performance @ 1

_

Operating System
Economical

) Windows
Estimated Software Cost

TECHNIA TRANSCAT
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SIMULIA Cloud Computing

Test Abaqus 01 R —
Result

=
M\z[ ringshell
. . ' GESPEICHERT (4 days ago
* Preview Results -
. ringshell.sta ‘ Freview {b
ae " GESPEICHERT (4 days ago
ringshell.msg
e, " GESPEICHERT (4 days ago
ringshell.log -
+ GESPEICHERT
. ringshell dat
+ GESPEICHERT
L |
ringshell.com |
X/J\Y ' GESPEICHERT (4 days ago
e rml SH+PLO 9 B 2
. fnasnellsm Downloa
Or + GESPEICHERT (4 days ago %

ringshell.odb Import
+ GESPEICHERT (4 days ago

* Export Results to Abaqus/CAE

m

ringshell.inp
" GESPEICHERT (4 days ago

m
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SIMULIA Cloud Computing

Content Monitor Froperties

Cannot locate environment file:
SIMULIA estab ed products

Run pre.

Starting credit consumption at 96.3 per haour
4.3 credits per hour for hardware

credits per) - 92.8 credits per hour for software

-

Job ran for 1 minutes, and consumed a total o

4 credits for hardware
1 credits for software

t MFS to S
s 10B cranehook_includes COMPLETED




SIMULIA Cloud Computing

Cloud hardware

- Data server located at p’SOUTSCFILE in Paris

* Every simulation can run upto 32 physical cores
— 3.0 GHz Intel Skylake processors
— 72 vCPUs and 144 GB of memory

— Upto 25 Gbps of network bandwith using ENA (Elastic Network Adapter) — based
enhanced networking

Benchmark hardware

— Intel(R) Xeon(R) W-2195 CPU @ 2.30GHz (Skylake-W)
— 18 CPUs and 256 GB of memory
— NVIDIA Quadro V100 (GV100GL-A)

TECHNIA TRANSCAT
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SIMULIA Cloud Computing

Model WHGER OF ODES DEFINED BY THE UsR
dataCheCk 0 C RATED BY THE PROGRAM
*Static
2.942.046 Nodes nERORY
8.623.581 DOF e g
C3D10 oo ’
*Contact Job ri . nute : . onsumed
32 Cores (min. through system) : '
Linux on Cloud

Result
Compute time: 5 min
Consumption: 89 credits

L NUMBER.)

ADDNODE GROUP



SIMULIA Cloud Computing

Model
*Static
521.000 Nodes
C3D4
*Contact
8 Cores

Linux on Cloud Result TT Benchmark Hardware
ReSU|t CIOUd 8 Cores
Compute time: 28 minutes Compute time: 23 minutes
Consumptlon 178 credits

and consumed a total of 178 credits

ADDNODE GROUP



SIMULIA Cloud Computing

Model
*Static; 2 Steps
2.942.046 Nodes
8.623.581 DOF
C3D10
*Contact
32 Cores
Linux on Cloud

Result
Compute time: 10 hours
Consumption: 3488 credits

End Abaqus/5tandard Analysis

Job ran for > minutes, and consumed a total of 3488 credits

610 credi for hardware

2 credits for software

ADDNODE GROUP

NUMBER OF ELEM
NUMBER OF IN

NUMBER

MEMORY

Result TT Benchmark Hardware
8 Cores - Compute time: 6h 30min
16 Cores - Compute time: 5h 15min



SIMULIA Cloud Computing

Model
*Dynamic, Explicit
306.866 Nodes MBER OF NODES DEFINED BY T
1.093.089 DOF (DEGREES OF FREEDON PL W LAGRNGE MATIPLIER
53 ES. LUDE * GET THE ACTUAL NUMBER.)
*Contact

Result Cloud Result TT Benchmark Hardware
16 Cores, double precission 16 Cores, double precission
Linux on Cloud Compute time: 4:45 hours
Compute time: 5:15 hours
Consumption: 3790 credits
Cost: 380 € (with Simcloud Offering)




SIMULIA Cloud Computing
When using Cloud Computing?

* Run a datacheck at any time when all
local token are in use

* Run a small job at any time when all :
local token are in use |

* Run sometimes a large job on 32
cores without haveing the need of 21
local token or having the hardware

TECHNIA TRANSCAT
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Simulation

Workload
f.e. 4 Cores
Sustained
Capacity
(Tokens)
Token usage
egf

Datacheck Job on 32 Cores 2 small Jobs Ti Peri
When all Token are in use ime Period



SIMULIA Cloud Computing

Virtual machine on Cloud limited to 32 cores
Restart not yet possible

Job suspend and resume not yet possible

Use compiled UMAT possible starting with 2019x
On Cloud only latest solver version yet possible
Data lost after user terminate job



SIMULIA Cloud Computing

Run jobs with simulation credits on cloud or on local hardware
Run a datacheck at any time when all local token are in use
Run a small job at any time when all local token are in use

Run sometimes a large job on 32 cores without having the need of 21
local token or having the hardware with 32 cores

Download results for local

Credits are usable also on cloud computing for
3DExperience roles
Electromagnetic simulation with CST
CFD simulation with Xflow
Multi body simulation with Simpack
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SIMULIA Cloud Computing

Abaqus/Standard jobs takes more time on cloud compared to an
aquivalent local hardware

Abaqus/Explicit jobs takes only little more time on cloud compared to
an aquivalent local hardware

Simulation credits is an extention to classic Token licensing
Cloud computing and Simulation credits cover simulation load peaks
Cloud computing to reduce simulation time with 32 cores on cloud






