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The Skills needed in ICT are 
changing !

With all due respect to other disciplinesé.

Å If Newton were to resurrect he could continue to 
lecture Math where he left offé.

Å If Heisenberg were to resurrect he could continue 
to lecture Physics where he left offé.

Å If Turing were to resurrect he would find his whole 
compute model has disappeared and would have to 
sit in on the current lectures to catch upé.

Å The speed of change in ICT disciplines is enormous
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The need for flexibility !

While the industry very much welcomes 
framework standards of skills at the highest 
possible level, there is also the need for 
much flexibility:

ÅInnovational needs

ÅRegional needs

ÅIndustry needs

ÅCompany needs
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The need for flexibility !

ÅInnovational needs

ï Technology evolves faster than curricula !

ÅRegional needs

ï Countries have regional centers with different needs

ÅIndustry needs

ï Different industries have different needs

ÅCompany needs

ï Companies, based on their business, have different needs
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The Next Challenge:

What to drop ?

What to incorporate ?

Here the 80/20 rule probably also applies



© Prof. Dr. Mark Harris
Associated Professor for Technology Entrepreneurship & Innovation

Intel® Director Higher Education & Research
Europe, Middle East, Africa

6

The Industry Model (?)
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Future Thrusts in ICT

We see (at least) three major future Thrusts:

ÇVisual Computing

ÇHigh Performance Computing

ÇGreen (by) IT / CleanTech
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Visual Computing at Intel 
The Next Frontier
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Rich Interaction and Immersion
New Content Spiral

Integrated WorldUser Generated

Social Networking

Users Collaborate & Play

Scenario Play 

Virtual Teamroom

Users Create

World of Warcraft Avatar

Eiffel Tower in Google Earth

Users Explore and Learn

Qwaq Treefort Virtual Room 
Machinima Globalkids..org

Users Enhance the Actual World

West Nile Virus Visualization
Visualizing  Real world information

Dust storm in Morocco
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SOCIAL  NETWORKING
Consumers increasingly use the Internet for 
Peering and Collaborating

USER-GENERATED  CONTENT
Primary Role of the Internet Shifting From 

Communications to Content

BROADBAND CONNECTIVITY
Sufficient bandwidth for interactive, online 3D 
experience

3D GRAPHICS & INTERACTION
Consumers interact visually in 3D, beyond the 

Keyboard, Mouse

VIRTUAL ECONOMY
Real and virtual economies have 

been connected

It is now

technologically possible, 

socially acceptable, 
and culturally appropriate 

to interact with others 

within immersive

3D online environments.

And Itõs 
Happening 
Nowé

http://bp3.blogger.com/_4yuh0-Ww7FI/RaxAguFHRMI/AAAAAAAABgA/pSMuOSm5xfM/s1600-h/Snapshot_018.bmp
http://www.flickr.com/photos/16289690@N00/268345236/
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Computing Evolution: A Collision Course

Battle For Control Of The Computing Platform

Fixed Function

Programmable

General Purpose

Multi-threading Multi-core Many Core

Throughput Performance

Programmability

SMT
Small Number

Of Traditional

Cores

Arrays of

Throughput

Cores

DX7

DX9

DX10

Future

CPU

GPU

CPU

ÅEvolving toward throughput computing

ÅMotivated by energy-efficient performance

GPU

ÅEvolving toward general-purpose computing

ÅMotivated by higher quality graphics and 

GP-GPU usages
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Larrabee: Block Diagram
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ÅMultiple  IA cores

ïIn -order, short 
pipeline

ïMulti - thread support

Å1024 -bit ring bus

ÅDedicated texture logic

ÅSupports virtual memory

Å16 -wide vector units

ïExtended x86 ISA

ÅFully coherent caches
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Larrabee: CPU - like Software Stack

Application

Driver

Larrabee Hardware

Tools/Libraries
Performance

Analysis Tools

User Programs
Graphics Apps

Larrabee Native 
Apps etc.

Utilities
Driver Control

Panel

DirectX OpenGL

PCIe/Display Driver

Rendering Pipeline

API

Driver Executive (µOS)

Development
Environment

Compiler
Debugger

Larrabee Native  C/C++

Larrabee Native App
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Challenge of Parallel Programming

?

Irregular Patterns and Data Structures

Increasing Cores (2Ÿ64+ Cores)

Vector Instructions (4Ÿ8+ Wide)

Cache and Interconnect Latency

Scale to Multi-Core Today Ÿ Hard

Scale to Many-Core Tomorrow Ÿ Harder
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Ct: A Throughput Programming Model

TVEC<F32> a(src1), b(src2);

TVEC<F32> c = a + b;

c.copyOut(dest);

1 1 0 00 1 0 1 0 1 0 00 0 1 1

1 1 0 00 1 0 1 0 1 0 00 0 1 1

+

Thread 4

0 0 1 1

0 0 1 1

+

Thread 3

0 1 0 0

0 1 0 0

+

Thread 2

0 0 0 1

0 0 0 1

+

Thread 1

1 1 0 1

1 1 0 1

+

Ct JIT Compiler: 

Auto-vectorization, SSE, 

AVX, LarrabeeCore 1

SIMD 
Unit

Core 2

SIMD 
Unit

Core 3

SIMD 
Unit

Core 4

SIMD 
Unit

Programmer Thinks Serially; Ct Exploits Parallelism

Ct Parallel Runtime: 
Auto-Scale to Increasing Cores

User Writes 

Core Independent C++ Code

Key Data Abstraction is the Nested Vector

Supports Dense, Sparse, and Irregular Data
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Speedup
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Black
Scholes

Binomial
Tree

Monte Carlo Convolution Collision
Detection

Ct- 8C

Ct-1C

SSE

Excellent Scale - Up
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Daniel Pohl
Research Scientist

Intel Corporation

Daniel Pohl

Intel Corp.
http://www.qwrt.de/ 
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Progress in Ray Tracing 

50 Intel®XeonÊ
Processors

4 Frames per Second
640x480

IDF 2004

Yorkfield
(45nm Quadcore) 

~90 frames per 
Second

768x768

Games Convention

2007 
Dual-X5365

(total: 8 cores) 

~90 frames per 
Second

1280x720

Fall IDF 2007
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What does the future 
look like? 
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Visual Computing:
Acquiring, Analyzing, Modeling and Synthesizing Visual Environments

Immersive

User Interface

Photorealistic

3D Rendering

3D

Audio and Video

Multi-Modal 

Computing

With a Programmable , Ubiquitous, and Unified Architecture


