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PRCCENG ProcEndMoser: SME CFgrviceprovider.
MOSER A Broadrangeof offers, e.qg.:
A Spraytower, dryers
A Multiphaseflow
A Pumpsandventilators
A UsingOpenFOANIfor almostall services

( DHCAE DHCAE Tools: SME software and service provider:
= A Workflow tools for opensource solver
fools technology:

A CAD model based meshing
A Windows usage

A Monitoring etc.
A Simulation services for CFD/FEA:
For customers: Smooth transition from services

to inhousesolutions
A Training, Support, Solver adaptations
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Particular advantages of Opesource solver technology for cloud applications:
A No license costs (cost advantage, important for SMES)

No license server issues

Developed on Linuwe simplified deployment

o Do I»

OpenFOANK Designed for parallel processing

Why combining Opersource solver technology with proprietary tools:
Simplifies life: No text file editing, detail keyword knowledge etc.
Allows usage of CAD kernel based data

CFD/FEMeshing

Provides extension to user systems: Windows usage etc.

To To To Do Do

Extension to other options: Combining CFD with FEA solver technology
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Use case overview ( DHCAE
Simulation for Tools

Use case started January 2015
Medium sized model helicopters
Analysis with numerical methods:
Computational fluid dynamics and
structural analysis

Use of opersource solver technology
Need of cloud resources: Larger amount o
variants for fundamental database

Simulation software:
Local Desktop: Pret N2 OS&aaAy3ay 51 /19 ¢22tavw /|

Monitoring/Cloud setup and communication: DHCGAE 2rén& W

Cloud: Solver: OpenFOANCFDtoolboxc CalculiX: Structural analysis
Local Desktop: PostProcessing: ParaView
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Softwareimplementation done sofar:
A Extensiongor the monitoringtool GrunGug
A REST ARbm CloudBrokerCloudinstanceselection job creation
file transferetc.
A Scriptsmodificationsfor batch-style workflow of the cloud
A Installationscriptsfor deploymentgeneration
A Performancedests
A Amazon Cloud (vi@loudBrokePlatform), singlenode’ multiple nodes
A CloudSigmalatform (viaCloudSigmaveb interfaceand CloudBrokey

Softwareimplementation completed

Runreadyenvironmentfor Windowsand LinuxusingOpenFOANM CalculiXn the
cloudbasedz y 51 /! 9 ehdrégnménQQ D, L
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W RunGui - D\test_case_bluefd

File CloudBroker CastNet Preprocessing Simulation workflow Mesh utilities Pos

e @=]

tprocessing Wizards CalculiX Help

c HEEE

Calling CloudBroker prepare job utility ...

( DHCA

E

Tools

< OpenFOAM Utility Dialog |
-/ CloudBroker prepare |
- jobName: test_case_bluefd Give a unigue name for the job
B software: | DHCAE_OpenFOAM 2.3.1 ~ | Select the software
- executable: lDHCAE_OpenFOAM_2.3.1_e)(perimenta| 2.3.1 start_rg_server.sh vl Select the executat User Can Se|ect the
= resource: | Amazon EC2 CloudBroker GmbH CloudSME ¥ | Select the cloud re:
B sl Amazo EC2 CloudBroker GmbH CloudSME m " CIOUd resource from
CloudSigma CloudSigma CloudSME
; instanceType: CloudSigma DHCAE-Tools myCloudSigmaAccount Select the machine Case to Case
. OpenMNebula MTA SZTAKI .
M nodes: onenstack Nova BIFI BIFI CloudSME EPSH R 016-4
| maximum-cost: @PenStack Nova BIFI CloudSME EUPT Specify the maximum cost
> OpenStack Mova University of Westminster UoW
b Prepares a job to be run in the cloud via CloudBroker. a  M-2.3
Select the HPC server configuration here and give it a unigue job name. .
< »
2.8p2
OK l l Cancel
| | www.dhcae-tools.com
] 1l 3

—
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W RunGui - D:\test_case_bluefd E'@

File CloudBroker CastMet Preprocessing Simulation workflow Mesh utilities Postprocessing Wizards CalculiX Help

oy [t i
= FIEEIEEE il 1 |
4. e | {5 Welcome || j Recent ||| Plotting | [F] Case info | i controlDict | & fvschemes | & fvSolution | [# Editor|
-0 OpenFOAM Utility Dialog [
[J0.0rg g o
~enstant - CloudBroker prepare |
Clogs e '
I postProc JjobMame: test _case_bluefd Give a unigue name for the job
L processo software: ’DHCAE_OpenFOAM 231 'l Select the software
[ processo
System executable: lDHCAE_OpenFOAM_2.3.1_experimental 2.3.1 start_rg_server.sh vl Select the executable
| CastMetE resource: ’Amazon EC2 CloudBroker GmbH CloudSME vl Select the cloud resource where to start the job
<[ region:; ’US Standard vl Select the region where to start the machine instance
CastHNe H .
instanceType: | 8xlarge 244.0GB : b295df28—6295—48d?—b9bc—u
caste l User can select the cloud
nodes: 1 1 i
¢ £oam p ! instance type
B foam_si mavimum-cost: 10.0 1.0 ¥ | Specity (e Maximum cost
B foam p
Prepares a job to be run in the cloud via CloudBroker. &
Select the HPC server configuration here and give it a unigue job name.
4 P
0K | | Cancel
e A

Calling CloudBroker prepare job utility ...
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End User benefit:
A Flexible usage of cloud resources from case to case fits into different
scenarios:
1. Scenario: Needs: Results direct, interactive case monitoring (kill if
diverges)
2. Scenario: Needs: Case can run overnight, best price
3. Scenario: Needs: High resourceBIPC center
A Access to different cloud resources from a single partner (e.g. ISV)

ISV benefit:
A Only a single deployment is needed
CloudBrokelCloudSME UG takes care of the rest if new resources are ad
A{AYLIEATASE AYyUSANIIOAZY Ayi2z L{z*Qa
Access to different resources by a single API
A Flexible options for business models and extending business
A Allows fast deployment and software integration
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DHCAE Tools customers benefit frahee CloudSMBproject:
A/ dzaG2YSNBR Oly dzaS ddzyf AYAGSRE O2Y
A System administration is significantly simplifiedipfiK S  dte:S NA Q
A NoOpenFOANInstallation and administration necessary
A b2 [AYydzE a2aiSy ySOSaalNE 2y dza:
A Lower entry barrier into advanced CFD
A On demand cloud usage fits perfectly into the flexible usage concept of DHC
¢22faQ a2F0061 NBoukEsdldey aA 2y F2NJ 2 LISy
A No workflow enforced: Small jobs or confidential datdocal machine(s)
Larger jobs/case variants cloud

Impact:

A Significantlymore customers

A Extendingservicedor existingcustomers
A Reduceceffort for installationguidanceetc.
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DHCAE Toals

A Implementationalmostcompleted

A Slightadaptationsaccordinghe feedbackof ProcEndvioser
A Usecasesupport

A Supportfor CloudBrokefor includingHPC Stuttgart

A Promotionactivities
A ISC Clou& BigData ConferencePresentation September2015, Frankfurt

A OpenFOAMConference2015: BoothOctober2015, Stuttgart
A NAFEMSFDBConference: Bootlpresentation Decembe2015,Munich



Achievements and results:
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A Firsthelicopter
simulationsalready
completedon Amazon
cloud
Realmodelsize(7,5-20
Mio cells) for typical CFD
applications

. . . ( DHCAE
Helicopter simulation >
Tools
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Impactand benefit ProcEngMoser

A Extensionof businessline & ¢ S O KegnfigDratfonand optimisation of
modelhelicopterg: From10%to 25%expected

A With the developmentof a marketfor dUnmannedaerialvehiclesystems
anddrones anew businessareacanbe openedup.

A Better understanding of the complex fluid flows, and interactions
betweenfluid andmovingrotors isdeepened



Planned works:
modelling helicopters
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ProcEndvioser GmbH

A More casevariantsare actuallyrunning

A Comparisorwith measurements

A Semestethesisstartingnowtill end of
December

A Structuralanalysis




