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Agenda

Welcome

Goal of the workshop

Process technology roadmap
Spectrum of silicon solutions
Challenges in silicon architectures
Emerging Applications
Challenging the Workshop




Si It con Technol og"

8nm

New Intel technology generation every 2
years
Intel R&D technologies drive this pace well
into the next decade
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Recent 15 Years of Processor Core Evolution

Pentium Pentium Il & Il NetburstiArchitecture Core pArchitecture

Nehalem

Coppermine
Prescott

Klamat
h i Northwoo il
d
Pentium Pentium |l & Pentium Il Intel Pentium 4 Processor. Intel Core 2 Processor
In-Order In-Order Out-Of-Order Out-Of-Order
66 MHz 300-450MHz, 1GHz 2-3* GHz frequency 3* GHz frequency
3.1 M transistors 7.5, 28 M transistors 55, 120 M transistors 291, 731 M transistors

800 nm 250, 180 nm 130nm, 90 nm 65, 45 nm

Note: Just a representative list, not exhaustive




Accelerating Multi - and Many -core

Power delivery and management

High bandwidth memory

Reconfigurable

Scalable fabric

Big Core

Big Core

Intel Developer

FORUM



Exploit Potential Extreme Variations
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Exploit Potential Reliability Issues
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Properties of Architecture
Massively Parallel through many -core and
multithreading
Extremely tolerant of noisy environments

Built from relatively slow, low - power, transistors
that can tolerate variability

Manufacturing defect tolerant

Fault -tolerant (core, network elements)

Di stri buted memory with ncl u
Partitionable into virtual machines

Be programmable with tools for extreme parallelism
Connected set of networks

How much precision is desired in computation?

Capable of solving real world problems that go well
beyond todayos platfor ms




Intel Tera -scale Research

100+ Research Projects Worldwide

Microprocessor Platform Programming

Examples: Examples: Examples:
Scalable memory 3D Stacked Memory Speculative Multithreading

Multi-core architectures Cache Hierarchy Transactional memory
Specialized cores Virtualization/Partitioning Workload analysis
Scalable fabrics Scal eabl e Compilers & Libraries

Energy efficient circuits I/0 & Networking Tools
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Teraflops and Beyond on a Chip

Architecture
- Compute element
- Data Communication (type of N -0-C)
- Memory hierarchy & topology
Design
- High performance FPMAC
- High Bandwidth & low latency 2D Mesh
- Tiled methodology
- Power management
- Resiliency of CMand N -o0-C




Many - Core Cluster
On - Die Fabric Supporting Resiliency & Scalability

V Multi -
generation
scalability

V Modular
design and
validation

V Resiliency

V Do we need
coherency?
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Many - Core Platform Vision
Adapting the Hardware

i Initialization /
Resilience : .
- Configuration Performance Mo\ Power Mgt

V Addressing
variability and
reliability
Issues
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CM (. \ CM CM CM M CM VPerformance
Mgt | _
Abi nning

CM CM CM CM CM

V Thermal &
Power Mgt

CM CM CM DRV CM CM
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Key ingredients for Teraflops on a chip
H
MSINT High bandwidth
COre — % Crossbar Low latency XBAR
_ _ 7 TlI=| Router

Communication A (i

echnology ' '

] High performance
Clocklng Dual FPMACs
Power saving
techniques 65nm
eight metal

CMOS




First monolithic programmable Teraflops

Processor

Technology

65nm, 1 poly, 8 metal (Cu)

Transistors

100 Million (full-chip)
1.2 Million (tile)

Die Area

275mm?2 (full-chip)
3mm? (tile)

C4 bumps #

8390




