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The World is getting smarter

More instrumented, interconnected, intelligent...
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Smart Intelligent Smartfood Smart  Smart energy Smart retail
traffic oil field systems healthcare  grids
systems technologies

Smart water Smart supply Smart Smart Smart Smart cities
mgmt chains countries weather regions
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A History of Innovation
19503_.19603_.19703_.

- 1960s: Taking on Leukemia with 1976: IBM & World Health Organization
Blood Cell Separator Map Smallpox Outbreaks
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A History of Innovation
19903_.29003_.20103_.

1992: Surgical Robot 2008: 1M & Univ. of Edinbureh
IBM & Univ. of California ' niv. ot tdinburg

Fight Spread of HIV

1990s: 3D Medical Imaging
IBM & Univ. of Washington 2011: IBM & Singapore’s
Institute of Bioengineering
and Nanotechnology:
Using Semiconductor
Nanotechnology to

Fight Bacteria

2010: IBM & Roche: DNA Sequencing
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IBM Deep Computing

...deriving scientific and business value from information

» Experience & Expertise + Solutions & Platforms

o
BLUE GEN
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IBM Research

Science vs Industry | Theoretical vs Applied Science

IBM Research - Zurich

Member of a global research community

Lab overview

IBM has maintained a research lakoratory in Switzerland since 1956, located on its own
campus in Rischliken near Zurich since 1962, 4s the European kranch of IBM Research, the
mission ofthe IBM Research - Zurich lab — in addition to pursuing cutting-edae research for
tomorrow's information technology — is to cultivate close relationships with academic and
industrial partners, be one ofthe premier places to woark for world-class researchers, to
promate women in IT and science, and to help drive Europe’s innovation agenda.

Internal and external collaboration

Waorldwide interaction and collaboration with
internal partners in research, develecpment,
industry sectors, and with IBM customers
play avital role in the laboratory's activities. At
the same time, IBM researchers are active
members of the international scientific
community by participating in seminars,
conferences, and professional associations
in avariety of functions. IBM Research -
Zurich is also involved in many joint projects
with universities throughout Eurape, in
research programs established by the
Eurcpean Unicn and the Swiss government,
and in cooperation agreements with
research institutes of industrial partners.

Members of IBM Research - Zurich

IBM Research - Zurich employs a steady
stream of postdoctoral fellows, PhD
candidates, and summer students who pass
through the laboratory. More than 30
nationalities, primarily from European
cauntries, are represented among the
research staff members, including such
specialists as computer scientists,
mathematicians, electrical engineers,
physicists, and chemists. They often wark
together on an interdisciplinary basis.

Nanotechnology Center

Download

> i'ILer'lll.iIu"I-.'l'H“J? men
S« calComputingfalalonaiD,
i atingDataCentersPolymes C
s otioninformationF xtraction
nowledgeDiscovery&DataMir

@ |6l Research broechure

@ IBW Research - Zurich leaflet
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Breakthrough Technology

...state of the art tools for Grand Challenges
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Breakthrough Technology
...the only way to deliver required performance

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!
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Solution & Market Segments

“including, but not limited to...”
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How can this matter to Science?
Blue Brain and the Human Brain Project (HBP)

IEC-D;LE FOYTECHNIOQUE
FEDERALE DE LAUSANNE ¢ = ama

£

Henry Markram

\J

Felix Schirmann Sean Hill
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Prof. Henry Markram’'s vision

....The Next Decisive Years” are ahead.

Henry Markram: Simulating the Brain — The Next Decisive Years [1/3]

jeanderbar 0 Subscribe 7 videos -

Prof. Dr. Henry Markram
(=T '. Mind Mkl EFE

Simulating the Brain —
e e The Next Decisive Years

lating tha Brain — Tha Next Daciaiva

http://www.youtube.com/watch?v=_rPH1Abuu9M
http://www.youtube.com/watch?v=wDY4cFJauls
http://www.youtube.com/watch?v=h06lgyES60c




.' The Human Brain Project

» HBP Consortium
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How can this matter to Industry?
Electricité de France (EDF)
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Simulation program at EDF v

...50 years of structural mechanics simulation

2500 L | | | | Vrsion &

1970-80: design studies, liers de linna da code —
on type of FE, linear, 1996: start civi 002: start
— confinement

specific limit conditions engineerin -
P gt 9 building leakage
studies :
T studies
Wersiond
1000 _:nr M | u
5m Varsioa 2
o, 1950
1980: 3D non sl
7 o L] .
linear breaking el = | |
simulation: vessel juil-ge  juil®l  julkgd  julas  jud0T  juilsd el k0l juikDs  juil0r

1960-70: First dam
linear FE simulation
(EDF apps then
ASKA)

damage surface
detection

/Now: Civil Engineering,
Steel Thermal Fatigue
Damage, Lifetime,
Earthquake resistance
Coupled Thermal — hydraulic —

Pylon Optimization
(OPSTAR)

=

RNIRRNANEN

/

; mechanical
—Material ceen
60 70 80 90 2000 2010

EDF R&D
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HPC Simulations for Nuclear Energy
Electricite de France (EDF)

= Safely extend lifetime of existing = Design of new more efficient
reactors from 40 to 60-100 years and safer reactors which

= Increase reactor power output produce less nuclear waste
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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
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Example Simulation Framework

...developed in collaboration with IBM Research

Geometry
editor

¢

Simulation Material
input editor libraries
Y v

Geometry

'

Mesh
generation

Material properties, boundary
and initial conditions,
simulation parameters, ...

Physics 1

Simulation outputs

Y

Execution management |«

Physics 2

- Visualization & analysis

PhySiCS 3 "'; & VV/UQ ’

I
Analytics

tools

\/

Simulation database

Framework .
] Services
categories:

Data management,
workflow, analytics,
and user interface

Development framework
(not shown) used to develop
analysis and framework codes
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How can this matter to Business?

NYSE Technologies and “Trading-in-a-box” % vSE Technologies

box reduced latency by nearly an order of
B /magnitude while simultaneously reducing data
=l ccnler footprint and hardware costs.

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

NYSE Technologies client.
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10GigE

Incoming Market Data

“Trading-in-a-Box ™"

IBM 2 node 3850 X5 (64 cores)

Feed Handler Cores _
CTA OneTick Client

OPRA History Algorithms
UTP (13 cores) (6 cores)

OBU 10GigE
TVITCHMC OneTick
BATSMC CEP
ABM (5 cores)
MAMADict

SuperBook

4

Qutgoing Orders

'NYSE Technologies. — = > Data Fabric LDMA
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More information available

“Reducing Complexity for Trading Speed and Efficiency” Case Study

R §2 Reducing Complexity for Trading Speed and Efficiency
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Wall Street Center of Excellence

http://ibm-vbc.centers.ihost.com/briefingcenter/wscoe

Welcome (Login | Register)

Home Buziness solutions IT services Products Support & downloads My IBM

Wall Street, New York City, USA

Resource Center

SME Forum 590 Madison Avenue, 12th floor New York, NY 10022 | Tel: 212-745-2101
Discussions Who we are
Event Center The IBM Wall Street Center of Excellence in Mew York City provides in-depth technology

briefings, product demaonstrations, solution workshops and hosts events for IBM clients and
IBM Business Partners focusing on solutions for Financial Markets clients utilizing IBM's
Systems and Storage products. These valuable services are provided at no charge to IBM
clients.

Briefing Centers

Heed help? Read the FAQ
Our value to you

Related links We bring together the IBM team across Servers, Storage, Software, Services and Research to

- Latest News innovate with our clients and business partners to solve their most challenging business

* IBM Executive Briefing Center objectives relating to low latency trading and scale-out computing utilizing a cost-effective
brochure dynamic infrastructure to build a smarter planet. We are especially interested in the intersection

* IBM Executive Briefing Center of server, storage, networking and virtualization technologies.

Offering brochure
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Watson’s success
Inspires new challenge

What are the next workload optimized systems?

http //www ted com/webcast/arch|ve/event/|bmwatson



IBM’s vision for Deep Computing

— in the very way the world works
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Patents

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

e > OX

5000 4

>15x

fil....

BM  Microsoft Intel Apple Oracle Google Accenture

NMumber of Patents
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IBM Blue Gene

How do you build a machine performing 107> operations every second?

US00

a2 United States Patent (10) Patent No. US 7,555,566 B2
Blumrich et al. 5) Date of Patent: Jun. 30, 2009
54) IVELY PARALLEL SUPERCOMPU! €}
(2006.01)
(75) Inventors: Matthias A. Blumrich. Ridgefield, CT ¢2) - 709/249: 709/200: 709/220;
(US); Dong Chen, Croton-On-Hudson, 712/1; 712/10
NY (US): George L. Chiu, Cross River, (58)  Field of Classification Search ............. 709/201,
NY (Us): Thomas M. c[p'“lh Cross 709/205, 220, 245, 249, 250, 200, 1; 712/1
Katonah, NY (US); Paul W. Coteus. See application file for complete search hismrym/w
Yorktown Heights, NY (US): Alan G.
Gara, Mount Kisco, NY (US): Mark E.  (56) References Cited
Giampapa, Irvington, NY (US); Philip U.S. PATENT DOCUMENTS
Heidelberger, Cortlandt Manor, NY .
(US): Gerard V. Kopesay, Yorktown 5353412 A * 1011994 Douglas ctal e 709243
Heights, NY (US vace S. Mok, 6466227 BL* 102002 Phster et al. ........... 345/619
Brewster, NY (US): Todd E. Takken, ATIONS
Hrount Kinco, NY (S OTHER PUBLICATIONS
1 tal
(73) Assignee: International Business Machines algorithms for parallel compu

Parallel Computing, Elsevier
Corporation, Armonk, NY (US) Publishers, Amsterdam, NL, vol. 25, 414, Dec. 1, 1999, pp.
1877-1906, XP004363665, ISSN: 0167-8191
(") Notice:  Subject to any disclaimer, the term of this  » cited by examiner
patent is extended or adjusted under 35

U.S.C. 154(b) by 1263 days. Primary Examiner—Aio Etienne
d Assistant Examiner—E1 Hadji M Sall
(1) ApplNo: 101468993 (74) Attorney, Agent, or Firm—Scully, Scott, Murphy &
Presser, PC.; Daniel P. Morris, Esq.
(22) PCT Filed: Feb. 25, 2002
67 ABSTRACT
(86) PCT No.: PCT/US02/05571
A novel massively parallel supercomputer of hundreds of
§371 ©(). teraOPS-scale includes node architectures b s
(2).(4) Date:  Aug. 22,2003 tem-On-a-Chip technology. i.¢., each processing node com-
prises a single Application Specific Integrated Circuit
(87) PCT Pub. No.: WO02/084509 (ASIC). Within each ASIC node is a plurality of processing
elements each of which consists of a central proces
PCT Pub. Date: Oet. 24, 2002 (CPU) and plurality of floating point processors to enable
optimal balance of computational performay
(65) Prior Publication Data density, low cost, and power and cooling reg

US 20040103218 A1 May 27, 2004 plurality of processors within a single node may be used

toworl
computation or communication as required by the particular
algorithm being solved or executed at any point in time. The
(60) Provisional application No. 60/271,124, filed on Feb.  sys a-chip ASIC nodes are i by multiple

24,2001 independent networks that optimally maximizes packet com-

Related U.S. Application Data
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University of Ontario - neonatology

How do you track the health of tiniest and sickest patients in real time?

00012000
US 20090313614A1
a9 United States

a2 Patent Application Publication () Pub. No.: US 2009/0313614 A1

Andrade et al. (43) Pub. Date: Dec. 17, 2009
(54) METHOD FOR HIGH-PERFORMANCE DATA Publication Classification
STREAM PROCESSING 6 1
nt. C1.
GOGF /45 (2006.01)
(75) Inventors:  Henrique Andrade, (52) US.CL ..
Croton-on-Hudson, NY (US):
Bugra Gedik, White Plains, NY 6N ABSTRACT
(US): Kun-Lung Wu, Yorktown Techniques for optimizing data stream processing are pro-
Heights, NY (US) vided. The techniques include employing a pattern, wherein

the patter facilitates splitting of one or more incoming

e Yo LLp tors, oblaining one or mote operators, wherein the one o

Suite 205 gation and join operation on one or more streams, generating

1300 Post Road code, wherein the code facilitates mapping of the application

Fairfield, CT 06824 (US) onto a computational infrastructure to enable workload par-

titioning, using the one or more operators to decompose each

(73) Assignee: International Business Machines of ication into o and

Corporation, Armonk, NY (US) using the code to reassemble the one or more granular com-

ponents into one or more deployable blocks to map the appli-

i cation to a computational infrastructure, wherein reassem-

(1) Appl-No:  12/139,651 bling the one o more granular components to map the
(22) Filed: Jun. 16,2008 stream processing of the application.

SPLITTING OF ONE OR MORE INCOMING STREAMS AND
DISTRIBUTING PROCESSING ACROSS ONE OR MORE OPERATORS

EMPLOY A PATTERN, WHEREIN THE PATTERN FACILITATES }"
1002

OBTAIN ONE OR MORE OPERATORS, WHEREIN THE
ONE OR MORE OPERATORS SUPPORT AT LEAST
ONE GROUP-INDEPENDENT AGGREGATION AND
JOIN OPERATION ON ONE OR MORE STREAMS

|

GENERATE CODE, WHEREIN THE CODE FACILITATES
MAPPING OF THE APPLICATION ONTO A COMPUTATIONAL 1006
URE TO ENABLE WORKLOAD

|

USE THE ONE OR MORE OPERATORS TO
1008

1004

DECOMPOSE EACH OF THE APPLICATION
INTO ONE OR MORE GRANULAR COMPONENTS

|

USE THE CODE TO REASSEMBLE THE ONE OR MORE
GRANULAR COMPONENTS INTO ONE OR MORE DEPLOYABLE
BLOCKS TO MAP THE APPLICATION TO A COMPUTATIONAL
INFRASTRUCTURE, WHEREIN REASSEMBLING THE ONE OR 11010
MORE GRANULAR COMPONENTS TO MAP THE APPLICATION

TO THE COMPUTATIONAL INFRASTRUCTURE OPTIMIZES

DATA STREAM PROCESSING OF THE APPLICATION
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OMRON Corp - logistics

How do you approach lowering CO2 in transport on a global scale?

US 20050096837A1
a9 United States

a2 Patent Application Publication () Pub. No.: US 2005/0096837 A1
Yoshizumi (3) Pub. Date: May 5, 2005

(54) TRANSPORTATION PROBLEM SOLVING (52) US.CL .. -701/200
DEVICE, TRANSPORTATION PROBLEM
SOLVING METHOD, AND PROGRAM AND

RECORDING MEDIUM THEREFOR

57 ABSTRACT

A transportation problem solving device for solving a trans-
portation problem to optimize the cnd-to-cnd physical dis-
tribution consisting of a regional transportation and an
inter-depot transportation, comprising a transformation sec-
tion for adding a regional representative node representing a
plurality of collection and delivery spots belonging 1o a
depot 10 a model of inter-depot transportation, and incorpo-
rating the regional transportation between each of the plu-
rality of collection and delivery spots belonging to the depot

(76) Inventor: Takayuki Yoshizumi, Yamato-shi (JP)

Correspondence Address:
FREDERICK W. GIBB, Il
MCGINN & GIBB, PLLC
2568-A RIVA ROAD
SUITE

304
ANNAPOLIS, MD 21401 (US)

5 and the depot into a part of the model of inter-depot
@D Appl-No: 10936410 as the inter-depot between the
22 Filed Sep. 8, 2004 depot and the regional representative node, an inter-depot

section for solving the transporta-

transformation model in which the

(30) Foreign Application Priority Data ] k :
regional transportation is incorporated into the inter-depot
Oct. 31,2003 (JP) 2003-372249 and computing a plan for cach
delivery order in an inter-depot transportation portion, when
Publication Classification a plurality of transport requests are input, and an output
scction for outputting the transportation plan computed by

(51) Int.CL7 . GO1C 21/26 the inter-depot transportation computing section.

Tnput s rsnsport reques se or end-to-end phy
difinaion peclen, 3 Gansport mean st for regional
i 5§ R s 0 G

e 7 gt o e e
{aansporitios o Tanspon Icans et
tmnsponation

‘Generatea transport roqucst = o nter-depor
ransportion provlm Taving e regional rnsporaion
oo nCorpATSEd o (rakspor ques 3t
hdorsnd physical ditnbotion pabicn

Salv a iner-depo iransporaion problem with regional
anspotion porion oo

“Compute  slion of et depot aasportation petin
nd e wimdo 1o rgionsl andporianon poion

Soive  regionsl ransportation problem concerag cach
o oo e soioed ame windon

Solve the regional transportation problerm again

- Output transportation plan
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Medical Information Hub

How do you help doctors exchange knowledge from case to case?

a9 United States

Eberholst et al.

a2 Patent Application Publication (o) Pub. N

US 20090083231A1

.: US 2009/0083231 Al
Mar. 26, 2009

(43) Pub. Date:

(54) SYSTEM AND METHOD FOR ANALYZING
ELECTRONIC DATA RECORDS
(76) Inventors:  Frey Aagaard Eberholst, Risskov
(DK); Andre Elisseeff, Basel (CH);
Peter Lundkvist, Aarhus V (DK);
UIf H. Nielsen, Langnau am Albis
(CH); Erich M. Ruetsche,
Pfaeffikon (CH)

Correspondence Addres
IB] CORPORATION,  T.J.
RESEARCH CENTER

PO. BOX 218
YORKTOWN HE

WATSON

NY 10598 (US)
(1) Appl. No. 12212,950
(22) Filed: Sep. 18,2008
(30) Foreign Application Priority Data

Sep. 21,2007 (EP) ....... 07116996.5

15—

10

annotators

13(

| Data access

S

180

185 190

Publication Classification

1) It.ClL
GOGF 1730

(52) US.CL ...

(2006.01)
. 707/3: 707102 07/E17.009

ABSTRACT

em and method for analyzing electronic data records
2 an annotation unit being operable fo receive  set of
electronicdata records and to compute concept vectors for the
set of electronic data records, wherein the coordinates of the
concept vectors represent scores of the concepts i the respec-
tive electronic data record and wherein the concepts are part
of an ontology, a similarity network unit being operable o
computea similarity network by means of the concept vectors
and by at least one relationship between the conceps of the
ontology, the similarity network representing similarities
between the electronic data records, wherein the vertices of
the similarity network represent the electronic data records

CDA, SUP
XML Docs

annotators

Vector

Data entry
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IBM DIOS - Inventory Management

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

US 2008028833

R
a9 United States

a2 Patent Application Publication (0 Pub. No.: US 2008/0288334 Al

Boedi et al. (43) Pub. Date: Nov. 20, 2008
(54) METHOD FOR STOCK KEEPING, Publication Classification
COMPUTER SYSTEM AND COMPUTER 61) hta.
PROGRAM GO6Q 10/00 (2006.01)
) (52) US.CL . 70/10
(76) Inventors:  Richard Boedi, Waedenswil (CH);
Peter Korevaur, Meckesheim 7 ABSTRACT
(DE); Ulrich Schimpel, The present invention relates (o a method, computer system
Wacdenswil (CH) and domputer program for stock keeping. An embodiment of
the invention determines forecast values of quantities to be
Correspondence Address: consumed of a stock keeping unit for at least two different
IBM  CORPORATION, TJ. WATSON  forccast time spans depending on a historical consumption
RESEARCI CENTER data. The invention further determines order values of order
0. BO quantities for cach forecast value depending on a respective
YORKTOWN HEIGHTS, NY 10598 (US) forecast value, stock keeping costs and ordering costs. The

invention further determines an associated order quantity
i for each order value. The invention further deter-

(@) Appl.No:  12/146,425 respective pair of forecast value and order value with
the least deviation between forecast time span and order
(22) Filed: Jun. 25,2008 quantity time span from forecast values, forcast values
respective forecast time spans, the order values and the order
(30} Foreign Application Priority Data values respecti i ‘quantity time spans.

‘The invention further processes the determined pair of fore-

Mar. 29,2007 (EP) . 07111395 cast value and determined order value.

1
)
t

Calculation

Demand history ~ Aggregation Selection

Change
Aggregation

Orders




