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Advanced Manufacturing and Cloud

Consumer Apps

Online Retail g Health Care

e
by Googl
Webex
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Cloud Computing
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Manufacturing




“Factory of the Future”

Simulation-as-a-Service (SMaa$S) App in the Cloud TOTALSIM S

Industry Leaders

Simulation Experts

Simulation Driven Design . .
High Definition Simulation . Need to enable small businesses to easily adopt

R cloud-based technologies for their workflows with

Small to Medium _®, data-intensive computation and networking

Businesses

Computational Simulation
Gourse Simulation and Modaling . National Center for Manufacturing Science (NCMS)

(1990's-Present)
report suggests that access to technologies can reduce

Virtual Modeling product design cycles by 66%

No Simulation or Modeling
(1970's-Present)

Physical Modeling
(Ancient-Present)
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What is an Advanced Manufacturing App?

App Developer needs a Cloud Engineer to help with:

1 Platform-as-a-Service (PaaS) management capabilities for design
and development

sssssssssss

CAD Files
Storage

Storage and HPC at Ohio
Supercomputer Center

SMaa$ App that uses a Cloud OS
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Semantic Gap for App Deployment!
—cn

"Basically, we're all trying to say the same thing."




TOTAULSINM Y= Aerodynamic and Computational Fluid Dynamics Experts

TOTALSIM us - Dublin, Ohio

Started Operations June 09
Sister Company to TotalSim Ltd.
Share Business model, IP, procedures
TS Ltd. owns ~50%
13 Engineers — 5 MSc Aero
576 cores in-house
Secure 10GB fiber connection to +15k cores at OSC

Ray Leto - President
20+ years Race Engineering, Aerodynamics, Simulation, and Management in

Indy & Champ Car
10k+ hrs of wind tunnel and 20yrs track testing experience
Focus on sim integration w/ physical testing and design

Naethan Eagles — Technical Director

5 years Aerospace, 3 years AdvantageCFD / BAR F1

10 years Williams F1. Started CFD Dept.

Extensive background in management, and correlation.
Design in a continuous development environment
Focus on making tools work

City of Dubl

An OH-TECH Consortium Member

ZRIRRY



&g

TOTALSIMY=

TOTAULSINM Y= Aerodynamic and Computational Fluid Dynamics Experts

Industries:
*  OE Automotive - Several OEM’s
*  Motorsports - ‘\t\\\\\\
* Heavy Equipment R \\\\\\\§
*  Truck and Trailer OE and Add-on e ' \k\ \

*  Consumer goods | ., S ol

* Tier 1 Suppliers
* Aerospace

Software Support and Development:
*  OpenFOAM®

¢ All tools around TS-Foam, support development, new
utilities, solvers and add-ons

*  Vertical Apps
* Dept. of Energy SBIR Award to develop CFD Apps
* AweSim

* GENI
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* Collect requirements

* Reverse engineer
physical component
(e.g., scans)

* Build CAD model for
virtual component(s)

\

—

Collaborate with customer via
conferences

* Ship VMs back-and-forth

lterate and improve component
(i.e., Parameters, Geometry)

Ll

Why Advanced Manufacturing needs Cloud transformation 2
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* Apps for vertical
* E.g., PipeFlow,
CarPredictor, EduApp

* Manufacture physical
improvements

New Component




GENI Relevance for TotalSim
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_SIM E. TotalSim, in collaboration with MU is using GENI for PaaS and

Cloud networking experiments to study how they can deliver their
Virtual Designs. Real Benefits. Apps to their customers with lower design time and cost/simulation
Simulation-driven design for manufacturing success.

Awesim enhances and efficiency for

TOTALSIM Y=

by decreasing product development time, improving
quality, and speeding up time to market. Rather than relying on costly and time-intensive physical testing, supercomputer

powered modeling and simulation applications enable manufacturers to pare down the infial phases of product testing by
eliminating undesirable prototypes before the physical testing process begins.

VI . . o . @ ‘ An OH-TECH Consortium Member
Explore Evaluate Simulate Learn U Ul'llVCl‘Slty OfMlSSOlll‘l
Discover how innovative modeling and Take a free test drive of a modeling
simulation tools are changing the way and simulation application and discover advantage of modeling and simulation
you manufacture products and provide how similar apps could be developed and | want to start using the AweSim
value to your customers. for your business. App Store.

1 understand the competitive Contact us about our comprehensive
training programs for all of the apps in
our App Store or for developing and
selling your apps

o
Free Test Drive Get Started Get Smart ® g ggg M E T n D
@ ece

Ohio Supercomputer Center
An OH-TECH Consortium Member
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Hybrid Cloud Testbed setup with GENI
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Remote Customer Office @ North Carolina — —
SMaaS App User ;
PP Legend: GENI Slice L2 Paths
Internet
Dublin GENI Rack .
@ Metro Data Center gt;l Eesktop
L @ SMaaS web . a0 ] Ay (5] vmware
Web Application with portal HMETRO geni Windows
SMaaS Software e
CAD/Meshing/ C_AD
Commercial CFD Files
software server Storage

Direct Fiber Connection;
Ohio  oamne / Layer 2 Connection to

GENI Rack
Remote TotalSim Office Local TotalSim Office @
LosA r%eles - Dublin — Manufacturing
Collaborator gpn(@ e
(GEC20 DEMO SITE) = =
CAD Files i ' ' - ‘ il
Storage “ “ redtiat ‘
Storage and HPC at Ohio

Supercomputer Center




Hybrid Cloud Testbed setup with GENI

Mod & Sim Software & SMaaS Apps hosted by InstaGENI

‘l c U vmware
\-J~/ Al Horizon View
g Explunng Nmrks
of the Future
00000 . s o | 7| | Dropbox | | esmvie
e METRO | - o o e o
@®-®°'¢ DATA CENTER LLC

-----

App Marketplace Web-Portal

TotalSim
Simulation
Review with
Customer

LA R R R R R

Standard
Internet

~

~
it

Customers

,;/{"
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Simulations

a\ \

Customer Data

OARnet

214 Teraflops Computing Power « 2 Petabytes Storage

Supercompuhng

Ohio Supercomputer Center

Mass Storage

10 Gb/sec
Network

Simulation & Modeling Experts

dub
Ignite

Network
D \/j
(‘

oy

Customers
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TotalSim
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GENI as a Hybrid Cloud Platform e

/ Environment Setum

Storage Volumes

Reserve
Resources
Ontology Invocation Resource Resource Access
. Brokerin Information |
Service Serviceg ~ Compute Nodes ’

App Developer

Query Infer scenario| -
variations E e

= dl «
Virtual Web-Server
Desktops ——— Product
Information

App Customers
\ Network InterfacesJ

GENI allows TotalSim to study User Opt-in issues, understand how to right provision resources, experiment with cloud
platform and networking configurations for App management, and understand how to price Apps
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App Marketplace Architecture

: |App Runtime Development
App Runtime Management

Functions

| J
1
1
1
1
:
I O Add © Publish 13 Monitor Tl Delete
1
L

Resource
Brokering
Service

bed Experiment Services

-

"ne
“ramazon
webservices™

L ...

Cloud platform used in Experiments



Service Provider (SP) and Manufacturing Enterprise (ME)r Costs

OTALSIMUs

71 ME uses SP environment and own expertise to create & sell new Apps
71 SP incurs a monthly cost towards maintenance of environment

71 ME incurs additional variable cost based on environment usage

[ Acq{tJJ/isfiﬁtjgn cost \

HORIZON




&g

Break-even Analysis example for ME
TOTALSIM Y=

-1 RU approach — Breakeven curve, each RU consumed priced at $2

200 §Breakeven at 253 RUs

0 50 100 150 200 250 300 350 400 450
RUs consumed

Total monthly cost Price for # runs

Finding: Small-businesses can benefit from a pertinent Cloud Architecture and profit, with
moderate usage and management effort



Qualitative comparison with AWS

Private Cloud

Interaction with Personnel

Order based queuing systems

Hardware upgrades minimal

Limited scaling capabilities

Cost for a simulation : $0.87

Public Cloud

Interaction with APIs
On-demand usage
i.e., no waiting

Latest hardware used

Unlimited scaling potential

Cost for a simulation : $5.04
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Conclusion

We developed an App Marketplace web framework to enable
Manufacturing Enterprises to develop, deploy SMaaS Apps

AweSim for TotalSim, Agile Manufacturing, Factory of the Future

Benefits of our App Marketplace Approach:
Better resource provisioning /utilization with low management overhead
Dynamic approach for Manufacturing App development/publishing

Faster path to market for innovative products!
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Thank you for your attention!

Questions?

This material is based upon work supported by the City of Dublin, VMware, and National Science
Foundation under award numbers CNS-1347889, CNS-0714770. Any opinions, findings, and conclusions or
recommendations expressed in this publication are those of the author(s) and do not necessarily reflect the
views of the City of Dublin or VMware or National Science Foundation.



Demo: Virtual Desktop Infrastructure in GENI

Simulation-as-a-Service
Welcome aramal(Logout)

NEWJOB | DOWNLOAD

Totalsim CFD
cloud
execution App B

Logging screen to SMaaS App

Demo Marketplace - TotalSim, in collaboration with MU is using GENI for PaaS and Cloud networking experiments to study how they
can deliver their Apps to their customers with lower design time and cost/simulation

TOTALSIM Y=

Userready to create/load models ina few seconds



Demo: App Runtime Manger in GENI
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Toasin o = ; Touin PO = ® View Results meges
Clou cloud
SmiatousreSe L G CpPlots
- eServiee. Simulation-as-a-Service "
o oo e A . = = . s it » Rnfgp Bhpsatis | OViewrests
‘Welcome user1 V_ Results ’ °
Welcome usert | R . .
App Name. Date Crested View Results. = i =
’ Past results.
Run App g Aot oo i s
App Status P [ e
© Appinte > Run Agp. B App status. ® View results. = =
Provide input for App run Qiskt TN Eoes WD App Name Dotecreated View Resalts:
— —— - s
YopTMovie |y Exot - B
0 b o s hekon
2comiose | s .

63 Vesh Job bas rished execton
B3

ou amettan: 5050

The page at 66.104.96.123 says:

= App marketplace for
App markety - Advanced Manufacturing
i A,ey(:Al:l" ymm:mmmm

== Arome Oossboars By Dessiop 2asoutvs =
Arame e op 2 avoutus

)

©Dashboarg 8 My Desktop £ Aboutus

We 1
weicome arama | ([T e o (R wetcome usert | ([T

O Application Information A
O Application Information PP W Advanced Manufacturing App Marketplace
© App to » Run App. B App status. ® View resurs
O Appinto > Run App. B App status @ View resuts.
Application information Application information
Application information
App Name. App Contig App Description Publish app? Action App Name App Description Cost per run Action
App Name ‘App Config. App Description Cost Publish app?

e Pertom complete smwason on a wheel m Newnineesin Perform complete simulation on a wheel 050
Newimeeism 3 Perform compiete simulation on 3 wheel 050 m m

YouTube Video of App Chaining Web-portal: https://www.youtube.com/watchev=yMjkX9mHPKA




