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Intel* Core™ Intel’ " Mic - * Mi i
ntel’ Core Microarchitecture Intel® Microarchitecture
Microarchitecture rodename Nehalem roclename Sandy Bricdoe

Penryn Nehalem Westmere fSandy Bridge ' vy Bridge

NEW MNEW MEW MEW _ MEW
Process Technology  Microarchitecture  Process Technologyl® Microarchitecture W Process Technology

45nm 45nm 32nm 32nm 2nm

TICK TOCK TICK TOCK TICK

Merom Nehalem Sandy

(65nm) Bridge
single Xeon Xeon Xeon
CPU (EN) 32xx 34xx E3-12xx Systeme

bereits
dual Xeon verfligbar
CPU (EN) E5-24xx
dual Xeon Xeon Xeon
CPU (EP) 51xx 55xx E5-26xx
53xx

Weitere Informationen:
http://www.thomas-krenn.com/de/wiki/Intel_CPUs_im_Uberblick
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1) Tick - Tock Modell

2) Neuheiten

* Full Integration

* Next Generation Intel Turbo Boost

* Doppelte Load Bandwidth im Memory Cluster
* Advanced Vector Extenstions (AVX)

3) Single Socket Systeme

4) Dual Socket Systeme (Romley Platform)

5) Ausblick vy Bridge @
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2) Neuheiten

* Full Integration: one chip design vs. one package design

Westmere Sandy Bridge
Microarchitecture Microarchitecture’

Intel® Core™ i3, i5, i7 mobile
processors (Arrandale)

Zch DDR3
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Full Integration:

— High Bandwidth Last Level Cache (LLC),
fur Cores und Grafik

— High Bandwith / Low Latency Ring Interc.

— System Agent

* Memory Controller
(Integration spart Energie, da
keine Bus-Anbindung mehr natig)

* PCle
» Display (unabhangig vom Grafik Core)
* Power Control Unit

— drei separate Voltage Domains,
zwei davon variabel

— hohere Performance bei weniger Energie
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Next Generation Intel Turbo Boost

— Strom (Ampere) geht kurz tber TDZ, CPU ist hier aber noch kuhl

Power

A

After idle periods, the system
accumulates “energy budget”

P> TOP: eness— and can accommodate high
(Turbo) ‘/M?V power/performance for a few
“Next Gen seconds
Turbo Boost™ \'

EITDP“__ _________________

Sleep or
Low power
- e

Buildup thermal budget
during idle periods

In Steady State conditions the
power stabilizes on TDP

Use
accumulated

energy budget
to enhance user
experience

Time
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2) Neuheiten
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Doppelte Load Bandwidth im Memory Cluster, zuvor:

Scheduler

Store
(address)

Store
Buffer
and
Forwarding

32K Data Cache

256K
Mid-Level Cache

Start with the memory
execution unit used in the
Nehalem Microarchitecture

32K Data Cache
256K mid-level cache

Excellent prefetchers and
memory hazard handling

Excellent misalignment
support

Support many store-
forwarding scenarios

K
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2) Neuh el 7

* Doppelte Load Bandwidth im Memory Cluster, nun:

Scheduler

Load Load
Store Store
(address)

(addressJ

32K Data Cache
8-byte banks [

256K
Mid-Level Cache

Store
Buffer
and

Forwarding

2 loads per cycle

increases performance for
many applications

Make the memory ports
symmetric

eTwo 128-bit loads per cycle

eSecond load port is fully
featured for misalignment
and store forwarding

eIncreased store address BW

48 bytes per cycle internal

memory bandwidth

SERVER
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2) Neuheit
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* Advanced Vector Extensions (AVX)

Re-Order Buffer

Physical Register File

e Decreased data movement saves
power to enable wider vectors

Physical Register File

256-bit FP Mul Hi] 256-bit FP Mul lo

—

-

256-bit FP Add Hi] 256-bit FP Add lo

' 2x flops/cycle for vector applications

AVX 256-bit FP Shuffle 1 256-bit load per cycle w/parallel store
SSE Flop/BW ration maintained

Area efficient Implementation

e Re-use existing units for 256-bit
execution

-

256-bit FP 256-bit FP
_I}WL]‘_‘I.]' ' Move/Logical Lo

K
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slide 11/22



2) Neuheiten
3) Single Socket Systeme
4) Dual Socket Systeme

5) Ausblick lvy Bridge
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Eigenschaften Server vs. Desktop:

ECC Support

20 PCle 2.0 Lanes (statt 16) e ]
vier Memory Controller (statt drei)
keine integrierte Grafik &

Vergleich zu Nehalem/Westmere

zwel SATA 6Gbit/s Ports am Platform Controller Hub
(bei C204 und C206 Chipset)

System Agent in der CPU, kein QPIl mehr ndtig

Weitere Informationen: |
http://www.thomas-krenn.com/de/wiki/Sandy Bridge#Neuheiten _bei_Single-CPU_Systemen
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* Westmere-EP (Nehalem Microarchitecture)

— PCle Root Complex im Chipsatz (angebunden per QPI):

3=DOR3, je EEE EEE

3DINKM=
/— | RAM-Cont. |\ /— | RAM-Contr |\

[ T3-Cache |
CPU [ CPU CPU JCPU
CFU | CPU CPU T CFU
CcPU ) CPLU cPU T CEPU

-

¥ x=PCle20

G x SATAI

Westmere-EP im Socket B
(Xeon 5600/LGA1366) S

Quelle: http://heise.de/-1253138 SERVER
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- Sandy Bridge-EP (Romley Platform, ETA TBA)

— PCle Root Complex in der CPU (spart Energie)

— zweil QPI 1.1 Links zwischen CPUs

— 2x40 xPCle 3.0und 2 x 4 x DDR3 Channels a 3 DIMMs

4 x DDR3, je
3DIMMs

RAM-Contr.

)

40 = PCle 3.0

CPU || CPU
CPU | CPU
cPU ) CRU
CPU | CPU

PCle Root Cpl.|

(|

RAM-Contr.

/

2w SATAGGE
4 = SATA

& x SAS 66

4= PCle 2.0

Quelle: http://heise.de/-1253138

-

CPU

CPU

CPU

CPU

CHU

LU

CPU

cPU

PCle Root Cpl.|

Sandy Bridge-EPim Socket R
(Xeon E5-2600/LGA2011)

»
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Sandy Bridge-EN (Romley Platform, ETA TBA)

PCle Root Complex in der CPU (spart Energie)
ein QPI 1.1 Link zwischen CPUs
24 x PCle 3.0 und 3 x DDR3 Channels a 2 DIMMs (pro CPU)

T
ZDIMM=

/ | RAM-Contr. |\ /— | RAM-Contr. |\
2= PCle3 0| —

- B =1 1 p—
- 1 |-
- ©| [CPU]TPU CPUCPY] |9 =
— 8| [CPU]CPU CPUJCPU] |8l =—=
(¢| [CPU]JCPU CPU [CPU] |
o| [CPU]JCPU CPU[CPU| |w
] O

| RN %

Sandy Bridge-EN im Socket B2
(Xeon E5-2400/LGA1356)

" |
Quelle: http://heise.de/-1253138 I ¢ !
SERVER
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Westmere-EP

. AN
Bapeinn = —
&
B o
£ 5520 CH 8347
-
£ [
- AN 4
Wastmers-EP Im Socket B
[Xman SB00/LGA1366)

PCle Root Cplx Chipsatz

PCle Lanes 36x PCle 2.0 80x PCle 3.0 48x PCle 3.0

Memory Channels 3x DDR3, 4x DDR3, 3x DDR3,
a3DIMMS/CPU a3DIMMS/CPU &a2DIMMS/CPU

CPU Interlink QPI 1.0 2x QPI1 1.1 QPI 1.1

Cores max. 6 max. 8 max. 8

Weitere Informationen:

http://heise.de/-1253138 i @|

http://www.realworldtech.com/page.cfm?ArticleID=RWT072811020122

slide 18/22


http://heise.de/-1253138
http://www.realworldtech.com/page.cfm?ArticleID=RWT072811020122

e - &
p Faat e ’
o < .““ e .
! P 4
A [rr-
) D lj a I < g g

_-"'.. .
AT

* PCle (Peripheral Component Interconnect Express)

PCle 1.0/1.1 PCle 2.0/2.1 PCle 3.0
GT (pro Lane) 2,5 5,0 8,0
Kodierung 8b/10b 8b/10b 128b/130b
Datenrate x1 250 MB/s 500 MB/s 1 GB/s
Datenrate x8, 2 GB/s 4 GB/s 8 GB/s
Beispiele Adaptec Series-5 Adaptec Series-6

LS| 3Gb/s SAS LS| 6Gb/s SAS

Datenrate x16 4 GB/s 8 GB/s 16 GB/s

(Datenraten sind full duplex)
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Ivy Bridge
o 22nm statt 32nm _Microarchitecture

— Mehr Performance, weniger Energie
» verbesserte Grafik/IMedia (,, Tick+“)

— drei Displays
— DirectX 11
* Dig. Random Number Gen. e

To
Embedded
Controller

* Power Aware Interrupt Routing

- Konfigurierbarer TDP

— dynamische Ubergéange
— Bsp. Laptop Netzteil/Akku-Betrieb
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Sandy Bridge ist ein weiterer
Schritt zu hoherer Performance
und weniger Energiebedarf

Single CPU Systeme bereits
verflugbar

vy Bridge wird Trend
fortsetzen
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