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Intel Server Momentum with

Intel® Core™ Microarchitecture A
S S
. ! !
100% Intel Server Unit MSS Trend j /
et ' Quad-Core Intel®
95%  93% 7 Xeon® processor
: ' Launch
90% N 7
. Intel® Core™ -
Q59 — Microarchitecture 85%
= y Launch
80% [ l /,——-‘
Dual-Core -
Opteron*
75% Launch VUG
B 3 Quarters of
70% ; MSS Gains
65%
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Source: Mercury Research report, April 2007 ( .nte|>

“Other narnes and brands may be claimed as the property of others
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A>7T)L [ AMD CPU 2007. 06

A>T )L Core 2/ Xeon AMD Athron64/Opteron
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Mem / switch
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AMD Barcelona
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Inside Barcelona: AMD's Next
Generation

Barcelona K8

Controller Transport

F Y F 3 F 3 F 3

Memory ‘ Hyper

Memory Hyper v v v v
Controllers Transport 3.0 16B @ 667TMHz  6x2B @ 2GT/s
b h h h b A
v ¥ L J L J L ¥
2x8B @ 66TMHz 8x2B @ 2GT/s

..... However, the current socket infrastructure only supports three
HTL1.1 lanes, so these innovative system designs will have to wait for
a new socket interface. Initially, each link will run at 2GT/s, ======"-

11 By £ RF—5TILORT LS



http://www.realworldtech.com/page.cfm?ArticleID=RWT051607033728
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Computex 2007 TOAMD®D T E®D 4K ;% D 57 BA

“In the end, performance was absolutely terrible.
We're beginning to understand why AMD didn’t let
us test Barcelona last month. It's not that AMD is
waiting to surprise Intel; it's that the platform just
isn‘t ready for production yet.”
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Introducing "Barcelona”... AMD 1
Native quad-core upgrade for 2007 Smerter Chioke

: Platform
Native Quad- G
Core Processor Compatibility

S mereoce Socket and thermal
performance-per-watt compatible with "Socket
efficiencies using the F™.

same Thermal

Design Power.

. Direct Connect
Advanced ‘ 4, Architecture

Process : » Integrated memory
TeCh nOIOgy ' K> controller designed for

HyperTransport™ technology

links provide up to 24 GB/s peak reduced memory latenc

S bandwidth per processor. and increased
65nm Silicon-on 10.768/5 @ B e

DGAAeeaE erformance'
Insulator Process e Memory directly
Quad-Core AMQ) connected
Fast transistors with low AMD Opteron’ | g e T
power I(;eakage to Processor Design for socke: F (1207) e e
reduce

e CPUs directly connected
power and heat.

March 16, 2007



AMD’s Next Generation Processor AMQF
Technology .

Optimized for 65nm SOI
‘ '1?"2‘.;;;;1:1“5.‘;‘ . and beyond

/

Native quad core die

s G0

Enhanced Direct
. ™~ Connect Architecture
i and Northbridge

IPC enhanced

CPU cores e

» 32B instruction fetch

§ » Enhanced
» Improved branch prediction ] linf HyperTransport™ links

» Out-of-order load execution ; - » Enhanced crossbar
» Up to 4 DP FLOPS/cycle » DDR2 with migration

» Dual 128-bit SSE dataflow path to DDR3
- » Enhanced power
» Dual 128-bit loads per cycle it ol

» Instruction Extensions
» Power Management Extensions

March 16, 2007
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Die Size Matters

High-Performance Quad-Core Processors in
Manufacturable Dual-Die Implementation

92
143 mm 107 mm? 107 mm?
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AMD Barcelona Intel® Xeon® (Clovertown) Penryn Quad Core Server
6onm 1 69nm 43nm Hi-k
681m Transistors 820m Transistors
12 MB Cache

463m Transistors
4 MB Cache’ 8 MB Cache
(intel)"

Sonrce ; Ekctionks Desigy, Tusaday, February 13, 2007, 1S SCC: Proce 1ior Asthors, Part Two

2) Source: Nntel
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Penryn@](+ 73y k D4+ — L

CPU

CPU

CPU CPU
OC

I 1066, 1333, I 17-25.6 GB/s
(Phy) &1600 MT/s
<:::>.l=.-3-mm.-w DIB
<:::>533/667
Seaburg =%
o ] San Clemente
———————————————— . MCH

e E e E e — — — ———————

Intel® IOP 348 Intel® 6700PXH | rt=ttelptieieiutsluisiuisinlsislisy ettt ey
o /O Processor é H Q \ Q
o %,
o 8 N
o 1 ! :
SAS/SATA 3 Gb/s Dual GbE 10 GbE PCI-X* S
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Penryn Family Optimized
Microarchitecture

Intel SSE4 instructions
Fast Super Shuffle Engine

A —.
Fast Radix-16 Divider Enhanced
Intel Virtualization Technology

Larger Caches: 6MB, 12MB
24-way Set Associativity

Split Load Cache Enhancement
Higher Bus Speeds

Deep Power Down Technology
Enhanced Intel Dynamic Acceleration Tech

Performance and
Energy Efficiency



Penryn Family Performance
Early Indicators

45nm High-k vs. 65nm Intel® Core™ 2 and Xeon™ Processors

CLIENT (Quad Core) SERVER (Quad Core)
~43%
~40% >40%
>29% ~29%
~19%
Imaging 3D Gaming Video JAVA HPC

Rendering Encoding Bandwidth
Intensive (lntel >

Source: Intel

All product information and dates are preliminary and subject to change without notice
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A>7)L [ AMD CPU 2007. 11

AMD Barcelona

A>T )L Penryn
ceulcpul | cpulcpu
6M L2 e6M L2

chucPuchulcPU

Mem / switch

1% 1818

AMDIX., ST W EFAHT1=Y . 2EDAT7HEEL. Aa7RIDEEAR2—aARI L%
2D AUTILIF, KYBEEDIOYIERELEEX vy 21D, FSBEAT)D
MHREHE,
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Aty B —&

65nm

Intel Core
Microarchitecture

45nm Hi-k
Penryn

Barcelona

Production Date 1H 2006 2H 2007 2003 2H 2007
Up to >3GHz >2GHz
Clock Frequency 3GHz Demo'd 3.33GHz 3GHz Demo'd 1.8GHz?
Intel 45nm Hi-K
Technology Intel 65nm +Metal Gate 90nm/65nm 65nm
Shared L2 24 way Shared L2 .
CErE Higher BW Higher BW e A
256bit data width 256bit data width
Toatal L2/L3 Cache Up to 8MB Up to 12MB Up to 2MB Up to 4MB
Improved Prefetch Decreased Latency Integ. Mem. Controller Integ. Mem.
3 Pre-fetchers 3 Pre-fetchers Controller 2 Pre-
Memory Access : . . . ) : 2 Pre-fetchers DDR-
Memory Disambiguation | Memory Disambiguation 5 fetchers
DDR-2/3 DDR-2/3 DDR-2
Issue Width 4 Issue 4 Issue 3 Issue 3 Issue
14 Stage 14 Stage
o . Speculative OO0 Speculative OO0 s kaals
Pipeline Efficiency No load/store re- No load/store re-
Loads/Stores Loads/Stores orderin orderin
Macro & Micro Fusion Macro & Micro Fusion g g
Sytem Bus Up to 1333MHz Up to 1600MHZ 1000MHz 1000MHz
SSE Intel SSE3 ISA Intel SSE4 ISA SSE3(Equiv) SSE3(Equiv)
128 Bits/Cycle 128 Bits/Cycle 64 Bits/Cycle 128 Bits/Cycle
25 \ RT—5TNORTFLXKREH
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EUlly Leverages 4 | Dynamically’ Simuitaneous Performance
Unlocks Issue Intel® ianaged VLIt shared Ehlianced
intelldonm  Core ™ icro- Cores| hreading L'wha Dynamic
High-k architecture Ihreads] Architecture Power
silicon liechnology Laches ianagement
Benefits

W

Design Scalability Optimizes for Each Market Segment

‘| JzL"JJj
Performance:

Dptional t JJ_JIJ
Performanc

C umleJmuJa

initiall Produe

ST S SLE 3y
JJJJ{' s it | rlf'uJ, Integra |§:‘£J 1 to 16+  Prodiichi
Architecture oL , Thow . 1 Froauctior
£ Interconnects & = Graphics For [hreads 4 JJ“ ',-Ju sl
lem vr‘j Client 1to o+ Cores 2o
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The Magic of 45 nm
(Spectrum of Intel Architecture)

’ SYSTEM
ON A CHIP

| Notebook, Desktop and Server

. ' P
Ultra-low Cost and Intel® Core™ 2 and Nehalem Visual Computing
Power Optimized Architecture and HPC Optimized

Architecture ﬁtrchitect%__j
POWER (intel

Source: Intel Internal



Architecture

What the Cores will look like:

From a few large cores to many lightweight cores

Optimized for speed Optimized for performance/watt

:

Cache

Pentium era chips Today’s chips use
optimized for raw cores which balance
speed on single single threaded and
threads. multi-threaded
Pipelined, out of order performance
execution.

intel Developer

FORUM

Shared = Local

-"'"i‘il Cache = . Cache
.__L‘
1-%- -pil T :

i ﬂ -Jf.r-.f-lﬂjJJJrJ::CI
- 4 Cofs
i |
‘.‘\F—#_g_

25 W s F‘—-' -
.F_ﬁlﬁ—g’ffﬁ'—"‘“—*
e e i

1-"

5-10 years: 10s-
100s of energy
efficient, IA cores
optimized for
multithreading



| Bringing IA Programmability and

Parallelism to High Throughput Computing

* Highly parallel, IA
programmable architecture
in development

» Ease of scaling for software
ecosystem

 Array of enhanced IA cores

— Scientific Computing, RMS,
Visualization, Financial
Analytics & Health applications

» Teraflops of performance
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http://pc.watch.impress.co.jp/docs/2007/0611/kaigai364.htm

Timelines 2007 - 2008

e Intel Penryn HmFESR (FHE)20074F
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-2V 9k, 1y hRITORY I T YT RZE200844
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— 44y hE ., 2008 FE5 A FTTIZH 1E?

« AMD Barcelona— 7L A~DERBA(58) . &
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