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The World is getting smarter
More instrumented, interconnected, intelligent…
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1950s: Fighting Polio with Punch Cards 1953: A Heart on Wheels

1976: IBM & World Health Organization 

Map Smallpox Outbreaks

1960s: Taking on Leukemia with 

Blood Cell Separator

A History of Innovation
1950s… 1960s… 1970s…



1992: Surgical Robot 

IBM & Univ. of California

1990s: 3D Medical Imaging

IBM & Univ. of Washington

2008: IBM & Univ. of Edinburgh 

Fight Spread of HIV

2010: IBM & Roche: DNA Sequencing

2011: IBM & Singapore’s 

Institute of Bioengineering 

and Nanotechnology:

Using Semiconductor

Nanotechnology to 

Fight Bacteria

A History of Innovation
1990s… 2000s… 2010s…



• Experience & Expertise • Solutions & Platforms

Austin

High perfor mance & low power VLSI design & tools, system level 

power anal ysis, & new system architec tures.

Al maden

Computer science, database, user inter face, web software, s torage systems, 

physical science,  materi al science, nanotechnology, l ife sciences, & 

ser vices

Watson

Computer science, database, data mini ng, user interface, storage systems, 

materials science, nanotechnolog y, life sciences, mathemati cs, 

semiconductors, ser vices

Zurich

Nanotechnology, storage systems, semiconductors, advanced ser vers, 

sys tems design, IT security & pri vacy, business opti mization, mobil e 

enablement, ser vi ces

Haifa

Storage & business conti nuity systems, verification, acti ve management, 

multi medi a, infor mation retrieval, life sciences  programming environments , 

opti mizati on, 

Tokyo

Anal ytics & opti mization, text mi ning & speech, middl eware, system 

software, security & compliance, electr onic & optical packaging,

technology, accessibility center

India

Speech technolog y, per vasi ve computi ng, e-governance, infor mation 

management, e-commer ce, distributed computing, software engineering. 

life sciences

China

Business i ntegration & tr ansfor mation, i nfor mation & knowledge 

management, embedded systems & devices, r esilient & per vasi ve 

infrastructure, user inter actions
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IBM Deep Computing
…deriving scientific and business value from information



IBM Research
Science vs Industry | Theoretical vs Applied Science

Austin

High perfor mance & low power VLSI design & tools, system level 

power anal ysis, & new system architec tures.

Al maden

Computer science, database, user inter face, web software, s torage systems, 

physical science,  materi al science, nanotechnology, l ife sciences, & 

ser vices

Watson

Computer science, database, data mini ng, user interface, storage systems, 

materials science, nanotechnolog y, life sciences, mathemati cs, 

semiconductors, ser vices

Zurich

Nanotechnology, storage systems, semiconductors, advanced ser vers, 

sys tems design, IT security & pri vacy, business opti mization, mobil e 

enablement, ser vi ces

Haifa

Storage & business conti nuity systems, verification, acti ve management, 

multi medi a, infor mation retrieval, life sciences  programming environments , 

opti mizati on, 

Tokyo

Anal ytics & opti mization, text mi ning & speech, middl eware, system 

software, security & compliance, electr onic & optical packaging,

technology, accessibility center

India

Speech technolog y, per vasi ve computi ng, e-governance, infor mation 

management, e-commer ce, distributed computing, software engineering. 

life sciences

China

Business i ntegration & tr ansfor mation, i nfor mation & knowledge 

management, embedded systems & devices, r esilient & per vasi ve 

infrastructure, user inter actions



Breakthrough Technology
…state of the art tools for Grand Challenges



Breakthrough Science
• Role of simulations in Research

• Explosion of data for study

• Time to discovery / innovation

•...there are still lots of questions!

Technological Limitations
• Science is ahead of technology

• Systems are becoming complex

• No escape from parallelism

•...it will only become weirder!

Breakthrough Technology
…the only way to deliver required performance



Energy      Finance       Mfg         Life Sci.      Media  Gov’t
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Solution & Market Segments
“including, but not limited to…”



Henry Markram

Felix Schürmann Sean Hill

How can this matter to Science?
Blue Brain and the Human Brain Project (HBP)



Prof. Henry Markram’s vision
…”The Next Decisive Years” are ahead.

http://www.youtube.com/watch?v=_rPH1Abuu9M
http://www.youtube.com/watch?v=wDY4cFJauls
http://www.youtube.com/watch?v=h06lgyES6Oc





How can this matter to Industry?
Électricité de France (EDF)



Simulation program at EDF
…50 years of structural mechanics simulation

EDF R&D
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1996: start civil 

engineering 
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2002: start
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1980: 3D non 
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simulation: vessel 

damage surface 
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Now: Civil Engineering, 

Steel Thermal Fatigue 
Damage, Lifetime,

Earthquake resistance

Coupled Thermal – hydraulic –

mechanical

Material ….

Maquette sandia : progression de l’endommagement 
au cous de la mise en pression

1970-80: design studies, 

on type of FE, linear, 

specific limit conditions



HPC Simulations for Nuclear Energy
Electricite de France (EDF)

� Safely extend lifetime of existing 
reactors from 40 to 60-100 years

� Increase reactor power output

� Design of new more efficient 
and safer reactors which 
produce less nuclear waste



So where is the problem?
Impediments to Broader Use of HPC Simulations

• Difficult to create and manage meshes

• Difficult or impossible to couple multiple analysis codes

• No “plug-and-play” software capability

• Manual, multi-step modeling process

• Requires intimate familiarity with many pieces of software

• Difficult to store or query inputs or results, to do V V&UQ, or to 
perform analytics

• No easy user interfaces

Need a comprehensive HPC simulation framework



Example Simulation Framework
…developed in collaboration with IBM Research

Simulation database

Execution management

Material properties, boundary 

and initial conditions, 

simulation parameters, ...
Mesh 

generation

Geometry 

editor

Geometry

Mesh •••Physics 1 Physics 2 Physics 3
Analytics 

& VV/UQ 

tools

Visualization & analysisSimulation outputs

Software backplane

Simulation 

input editor

Material 

libraries

Data management, 

workflow, analytics, 

and user interface
Services

Software 

backplane

Framework 
categories:

Development framework
(not shown) used to develop 

analysis and framework codes



How can this matter to Business?
NYSE Technologies and “Trading-in-a-box”

“Getting all of our components on a 32-core 

box reduced latency by nearly an order of 
magnitude while simultaneously reducing data 

center footprint and hardware costs. 

Large multi-core boxes are clearly the future for 
our deployments,”

NYSE Technologies client.             



“Trading-in-a-Box™”
IBM 2 node 3850 X5 (64 cores)

Feed Handler Cores

CTA 2

OPRA 12

UTP 1

OBU 1

TVITCHMC 1

BATSMC 1

ABM 3

MAMADict 1

SuperBook 8 OS (2 Cores)

Other Interrupts (2 Cores)

OneTick

History

(13 cores)

OneTick

CEP

(5 cores)

Client 

Algorithms

( 6 cores)

MAGs

(6 core)

Data Fabric LDMA

10GigE 10GigE

Cores Used: 30 Cores Used: 34



More information available
“Reducing Complexity for Trading Speed and Efficiency” Case Study



Wall Street Center of Excellence
http://ibm-vbc.centers.ihost.com/briefingcenter/wscoe





http://www.ted.com/webcast/archive/event/ibmwatson

IBM Watson
…a Grand Challenge in natural language and data analysis



IBM’s vision for Deep Computing
Leverage technology, science, management and 

innovation to make major improvements in business 

and society – in the very way the world works



Thank You!



Patents
...from problem, via invention and innovation, to new solutions...



IBM Blue Gene
How do you build a machine performing 1015 operations every second?



University of Ontario – neonatology
How do you track the health of tiniest and sickest patients in real time?



OMRON Corp – logistics
How do you approach lowering CO2 in transport on a global scale?



Medical Information Hub
How do you help doctors exchange knowledge from case to case?



IBM DIOS – Inventory Management

How do you take client behavior into account running a warehouse?


