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Intel
Processor Intel® Itanium®
Generation Processor 9000, 9100
Series
Highlights Dual Core

A24MB L3 cache

AHyper -Threading
Technology

Alntel® Virtualization

New  Technology

Technologies

Technology
AlLock-step data integrity

technologies (9100 series)

ADBS Power Management
Technology (9100 series)

Targeted
Segments

® |tanium

Quad Core

Enterprise

Billion Transistors)

A30MB On -Die Cache, Hyper -

Threading Technology
AQuickPath Interconnect

ADual Integrated Memory
Controllers, 4 Channels

AMainframe -Class RAS
AEnhanced Virtualization

ACommon chipset w/ Next
Gen Xeon® processor MP

AVoltage Frequency Mgmt
AUp to 2x Perf Vs 9100

Series*

Busi ness
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® Processor Family Roadmap

Poulson Kittson

Ultra Parallel
Micro -architecture

AAdvanced multi -core
architecture
gth
[tanium®
Product

AHyper -threading
enhancements

Alnstruction -level
advancements

A32nm process technology
AlLarge On -Die Cache
ANew RAS features

AcCompatible with Tukwila
platforms

Busi ness
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Tukwila Overview

A Performance
I 4 cores with 2 threads/core
I High memory and interconnect bandwidth
I ~30 MBytes of total cache circuitry
I Other ILP and TLP improvements
A Scalability
i Directory coherency with ~2MB of directory cache
I Up to 8 socket glueless
i Higher scalability with OEM chipsets.
A System integration and new system interfaces
I Integrated Memory Controllers and Router.
i Intel QuickPath® Interconnect and new memory interconnect

A Power efficiency and performance balance
i Dynamic Voltage/Frequency management
A Reliability, Availability, Serviceability, Manageability

I Processor and platform level RAS features, plus virtualization,
and partitioning features for improved resource utilization.

[ Wor |l dés first ZBiIIiontra]nsi

helps deliver improved performance & capabilities
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Block Diagram
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Exploiting TLP

A 4 cores : 2X from previous generation
A 2 threads per core : Same as the previous generation
A Hyper -Threading Enhancements to hide more stall

cycles

I Improved thread switch events

A Allowthread switches on pipeline stalls that are not necessarily

L3 cache demand misses (e.g. secondary misses after a pre
fetch).

A Switch on semaphore release
I Improved thread switch algorithms

AThread switch decision is based on flt
are based on hardware events. Changes to urgency update
logic have improved multi -threading performance.

A Multi - Core implementation
i Dedicated caches provide the lowest latency, highest
bandwidth, and best Quality of Service characteristics.

i Each core has its own high bandwidth interface directly to
the on -die router.

[ 2X TLP plus Hyper - Threading improvements ]
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Improving ILP

. L1l Branch Instruction
A Same hlgh ”—P core as on the Cache (16KB) Prediction TLB
9000/9100 series processor

i WIDE execution: 6 wide Ll MM MM
instruction fetch and issue Register Stack Engine / Re-name
A 6 wide integer units, 2 wide

FP units, 4 wide Id/st, 3 wide Branch & integ
branch units Predicate Registers -
Registers
A 1 cycle L1 data cache
A Separate L1I, L1D, L2I, and
L2D caches - -

i Short 8 stage pipeline i HIGH
performance and energy
efficiency

i 50bit physical addressing J
A Increased frequency U

A Improving the memory
hierarchy
i Increased memory bandwidth

I 4k/8k/16k page size support
in first level data TLB.
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