&s

High Performance and Productivity

Ar=37yAF LA &R

A>T )L Nehalem Aty HIZEETHAE

Nehalem [&. 1> TILHAR T IRFDIA/OTOEv Y THY . 1OTILD
[Tick-Tock BT /LI (HETAER - IL—ILOWMIEETO Y OEFEETHD
A9OT7 =X T IFvDRIFHEREISED DR 7O 1—IL) T, %407 —F75
FrYDRIFZEITI " Tock” [ZTEYFET,

Sandy

1
Merom Penryn Nehalem Westmere Bridge

NEW NEW NEW NEW NEW

Microarchitecture Process Microarchitecture Process Microarchitecture

65nm 45nm 45nm 32nm 32nm

TOCK TICK TOCK TICK TOCK

Nehalem [&. Penryn [ZXLTHLWNR A7 —FTIOFvIZBUETH. TOHEIE
TOtRE. REDTOEYHERL 45nm TOERIZHEYET, REIZF. ZD
Nehalm 0 32nm /N—230 % "Tick"&EL TR RIE T HILITHY . BEICIE. BETA
a7 —FXTIOFYDRIFEITOIELGYET,

Merom DA VAT —FTIF N AUTILD 2 DDAy 0T7Ot v HHREF—L
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D53ELNDARASITILDEAFEF—L (PentiumM HE DBF) (Ck>TIThzDIZHL
T.5E® Nehalm (£, 1T ILDA LT F—L (Pentium4 72 EDRAFE) F—LIZEK
DT NI=ZEIEERTYT  SE.. ALITVF—LNERIFLTOETH., EKD
Pentiumd4 73 E DEZETE T2 GES T HEB N(TDP)EHRED /NFU REREBLIZER
Frent=-7oteyHiigoTEd,

AT ILIE. Nehalem DTS5 KEL T, Intel Core i7 /47Oty HEFERLTLY
F£9 ., ZOLHKR—F,TlL. Nehalem DFEFETEHRBALET,

Nehalem &

=42 Nehalem DEAT7 TS L%ERLET,

New ‘§§E 42 Improved Lock itional Caching
Instructions Support Hierarchy

(& e )

L1 Data Cache L2 Cache

_ & Interrupt

Execution Servicing
Units

Memory Ordering
& Execution Paging

Branch Prediction
Qut-of-Order Instruction
Scheduling & Decode &
Retirement Microcode Instruction Fetch
& L1 Cache

Prediction

CNAY, Nehalem DL T ILATIZRYET . ChoDATITE, AE)abO—3,
L3 FvyiaGllTEENFTH A 12 TILIE. Nehalem M5, “Core”&"Un—-Core” &
BAREIZHBEL CLOVET . COT Ry a7 2 R CHAMLGLSIC BERTI=VE
(X, 2&D 1/3 LT T, BYDKE 7S IL. "Out-of-Order’ TOEITRAY P a—1)2 Y
1150 Y IIZIE>TVET,
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Shared L3 Cache. -

27vyR3a7 Nehalem DEARTIL,. 4 DD “Core”&”"Un-Core” MoK INFET
Un-Core”[Z[&., L3 F vy a(EF).I/0 RUAE)IVMA—T, Quick Path 124
—IaARIMAPDBEENET . TRAILYTHITTAEETIE, QP12 1E—D(QPI0)
T Y —/1\/D—HRT—2aVEITTIL. 2 DD QPIQPI0 & QPI)EHLET,

Nehalem D4 ELTIE. COESITVRATLEBRZRRIZEDS2—ILIETHIE
T. "Dual-core”. "Quad-core” . "Eight—core” /N\—U3>E R —S5TILIZERT S
CEMAREELHEDHETY,
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- Same core for S Common software %

L. all segments . optimization &

i u
[ )

111!
111

A7 T—FTIF¥

W Common feature

Servers/\Workstations

Energy Efficiency,
Performance, Virtualization,
Reliability, Capacity, Scalability |

Performance, Graphics, Energy

Efficiency, Idle Power, Security

Mobile

Battery Life, Performance,
Energy Efficiency, Graphics,

Security

HIBDY A7 —XTIF v DRlFZzE1To1="Tock” Tl NetBurst 7—F TV F v
M5, Core IAIAT7 —XTIF Y ADEREVSIFEICKEGRT//OT OV Y7
—FXTIOFVYDERNLGEINFELT-, Pentium4 [TRFEN S NetBurst 7—FTIF
Y&, TAEv Y OHUEEESISHTIENEBETHY . VIFI I 7 LORBELHHL
WELSRIEMNHYFELT-, §EID Nehalem Tld, ERXT7—FTUF v Core T4
A7 —FTOFvTHY. —FIEXVYIRII7OBEIAVNAAIILPHEHELLGLTESL

MRENBONDIIITEITTINTLET,
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e Wide Dynamic Execution
- 4-wide decode/rename/retire
e Advanced Digital Media Boost
- 128-bit wide SSE execution units
e Intel HD Boost
- New SSE4.1 Instructions
e Smart Memory Access
- Memory Disambiguation
- Hardware Prefetching
e Advanced Smart Cache
- Low latency, high BW shared L2 cache

Nehalem builds on the great Core microarchitecture

Core RAHOAT7—XTFHFvNDIA070tyHI(L. JAVFIVR T4 GBS DN
MEIRELZ T Oty Y THY. Oty HILERIZ 4 DD Micro—ops DTaA—K, |)H—
L )AL T IR EREHIC > TLVET,

Core ’/AUO7—XTOF v DHEHIE. COXIETAFLERIFETHIETHY . 2<
DT T)r—arTEVWVEREE RS ZEERAREEL TULVET , Nehalem Tld, BIZC
DHETDRIFEETHREZEHA=ODHRENMALGNTILNET,

Instruction Fetch and 32kB Front End
Pre Decode Instruction Cache Execut,'on

Instruction Queue Engme
Memory
Decode
S | 204 | evel TLB
Rename/Allocate L3 and beyor

256kB

2nd | evel Cache

Reservation Station

Execution Units

DTLE

32kB
Data Cache
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e

Intel . Core ¥4/ A7 —xT%4F+T. Macro—ops Fusion EFESHEREZEBMLFEL
Fzo CNIE. 2 DD x86 G HE— DDA TIZHA (FUSION) THHLDTHY ., KD 2
DOMBERTE—DOO|EDTI—F, ET.URAT7TITIIEEAREELFET . C
NIZEH T FBRITOBERICLITAIEMNAREELGYET,

Nehalem TlX. €D Core XAV AF7 —FTIOF ¥ THHR—LENTLV/=x86 SHD
HAEHEDMIZ, LLTOHEHEHE TD Macro—ops Fusion A HHR—rESHTLY
*9,

e Support all the cases in Intel Core 2 microarchitecture PLUS
— CMP+Jcc macrofusion added for the foliowing branch conditions

- JL/INGE

- JGE/INL

- JLE/ING

- JG/INLE

— Intel® Core™ microarchitecture (Nehalem) supports macrofusion
in both 32-bit and 64-bit modes

- Intel Core2 microarchitectureonly supports macrofusion in 32-bit mode

HEED Core ¥4 OF7 —FXT U F+Tl. Macro—ops Fusion (L. 32 EyhE—KZI+
THR—FENTULVELF=H Nehalem TlE, 32 Evh& 64 EVED R A DE—FTH
R—rENFET, TNIZE>T. 64 EVRT T4 —232% Macro—ops Fusion [Z& 514
BEM EAVAIREICAGYET

IW—LARN) =35 DhE

Core YA A7 —x%T/F+Tl&. Loop Stream Detector (LSD) [Z&->T.VIkH T
7ETOTOTS LD —TNEEHIEL, TOIIL—TIZEAT R0 FALZEDL
HEEIEL, L—TREBORAN) -3 NBEITNET,

Branch
e Fetch Decode

R D DIk F RS0
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Loop
Fe'ch el | Decode
Detector
18
Instructions

Penryn T LSD [ZXkA0L1E

D& Fetch Gi B DEITEZLE, LSD NRFFAIRELR K 18 S M EKRLTTa—F
SNFET, COREBFIIL—TNEMNT T T5H., LSD NDGTHET T 5F Tkt
LEY,

L
|pB lh ———| Feich Dedbde Stream
on| Detector

28
Micro-Ops

Nehalem T® LSD D ALIE

Nehalem Tl&, BIZZOD LSD ATFa—FDEAIZEESN ., TI—F I 7= micro—ops
FXvvlalEzT, IL—TETHRBHEINIGEEIZIEL. Nehalem TIE, 2D LSD Hhis
TA—FSINEHENRMN)—LUBEBINEIEITHEYET  Nehalem Tl 28 D
micro—ops FX vy adHIEMAIRELLEYET , CNITE>T, BIZHERD Core ¥
A9B7—XTIOFrELBRLTH, KYUZLDWMHEDOEITHAREICLGYET

Nehalem MY —/\[lIT¥i5E

Core YA VA7 —XTOF (L. ERBITR NN IR FRIHEREZ B E T . Nehalem T
EZDRIEFRZDONTIE, KYRWVWEEITHIETESLAIL 2 D7 Ik F 8 ZE 00
LTWET, FEREICKEGI—FHARXEEDT7 TV r—2avITd0 T SO &S5
L2 i TRl &, ZDMREMLICERTHY . DR FRIDOEESDR LIZHESLE
T, ARIZARI LD T B EEZRFLT VAV RDORIVIE) R —LT D
Renamed Return Stack Buffer WEEINTLVET,

AT ILD Core IA AT —FXTOF¥IL. HEED NetBurst(Pentiumd)h > DERHEE
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Rtz KELEIAIVOT —FTIOFYDEETLIZ, 2D Core IAVBAT7—FTIF
[F. TRIMYTOENANES—TYRELTRHRESN-ENCLTOEYY
(PentiumM) ZEREt DAY FILICL TNV =F=8 . TRIOMYTEENAIIZXL T, &
FH—n\T—ryrTOFAICEALT. BRAHYEL=, SED Nehalem TIE. ZD
TRIMNTERNAWEZFTTHEL =L FALEERTORNVEREEZERT 5
F=HDHRELMASNTNET,

BIEFICZDRAFEICELTIE, NITA—T U REBEEBENDLEREIZEAL T, xKEDE
DDA HNTULNVET , Pentiumd D &5%: NetBurst 7—F T F v (L. AIEEZRY
BEZ R ESE SOOI HEENFIEHICLTEZEL=HY, Nehalem(X> Atom) Tl
HEEBENOLRIZRESEITOMEER EAFELNGIMESI(ZIX, ZO#EED BN
FITHORWEWSERZIL—ILDBETHREF SN =Tty ERYELT=,

EfTa=vhk

Execute 6 operations/cycle
e 3 Memory Operations
¢ 1 Load
¢ 1 Store Address
¢ 1 Store Data
* 3 "Computational” Operations

Unified Reservation Station
* Schedules operations to Execution units
* Single Scheduler for all Execution Units

e Can be used by all integer, all FP, etc.

Unified Reservation Station

(=]
Integer ALU & Integer ALU & Store Integer ALU &
Shift LEA Address Shift
FP Multiply FP Add
Divide Complex
Integer

Branch

FP Shuffle

SSE Integer ALU SSE Integer
Integer Shuffles Multiply ?:i;::e::;g::

Nehalem Tl&, IS ETI=VrERIESNTLVET , Core YAVB7—FTIF ¥ T
.2 DDAEYGHHE I DDHEGSDRIFBFERTHAAAELEREE>TULVELT:

M. Nehalem T, 3 DDAEYHTEIDDHEGETDEEIT 6 DDARL—3vHF 1
IRy TRITTEAERICL>TUVET, S ELEDHREIL. iFEI/N IR SIMD &
EOMEIF 1 1=y FEIX 1 2=wbT, LWTHE 128bit 18, ARG I=VLD

7
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¥RklE Core R4 /07 —XTOFvEEDOYFEE A,

Nehalem TOHBRELT. 3531 DI TOMFTA—F DA RODIEKT.
Nehalem & 128 {8 @ Micro—ops A >4 754 THlfHIR[8EE4ETLVET , Core XA
O7—XT9F¥TlL 96 fETT , , Nehalem Tlk. FNLUSN D/ T7HEAEHTLY
T Y R=2a3VRT—23000—kN\yT7EXNT N\ T7IE VT 1 Nehalem
TIVM)EMNBOEINTOET,

Increased Parallelism

Concurrent uOps Possible t

e Goal: Keep powerful 128
execution engine fed 11277
. . 96
¢ Nehalem increases size of out 80
of order window by 33% p
e Must also increase other ::
corresponding structures o
Dothan Merom MNehalem
Structure Intel® Core™ Intel® Core™ Comment

microarchitecture microarchitecture
(formerly Merom) (Nehalem)
Reservation Station 32 36 Dispatches

operations to
execution units

Load Buffers 32 48 Tracks all load
operations allocated

Store Buffers 20 32 Tracks all store
operations allocated

TLB &x4yra7 o34

Y—N\T7IT)r—2aV(E, TLB DY A XL MEEDEEEZZITOTVEDTT,
COYMEBTELADFvyaTHA TIBZ 2 EREIEL. TDH A XEZKRELTLE
ER
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# of Entries

1st Level Instruction TLBs

Small Page (4k) 128

Large Page (2M/4M) 7 per thread
1st Level Data TLBs

Small Page (4k) 64

Large Page (2M/4M) 32

New 2nd Level Unified TLB

Small Page Only 512

Nehalem TORBIERA U REL T, EEBLZEIZ, XYL aTIEATODT A A0k
D& TT , SSE TOAEYARL—L IV TORRDT—2H A XL, 16 /31128
EvMIZRYES . ShoDB—F/ARTFARL—23V(21E, 2 DD/IN—230DFR
L—2avh®HYUET, — DL 16 NAMERTTSAUAVNT HEDET I/ AV E
WoEWARL—230 T,

AVINAFIE 16 NAFDIER EDT AV AV MAREH EGEVDAEY T I EXIZD

WX AU ASE TUoT7IATDT7 I ERET 8 FI—FEENET . D7
DT IAVARL—LavE REICT —E0NTSAUAVREN TV ELTH, R

[SBLAANL—230 ERYET,

AVIMSHET—EDTSAVAVMMIDNT, A/ ILEIZHIBT 52 EFIERIC
L —RRICIXT T IA0ARL—230F(TITEITIRYET, Core IAYOT—
FTIOFYTH,. ZDT—EDTSAUAVMME, TOTSLDMREIZKELEET S
D TY ,Nehalem TlE. CDT T IAVARL—23> DN T SA A RL—3
DERICIZEBESIZTHBENTULVET , Core ¥4 UO7 —FTOF¥TOTOT S L
RBIETIX, T—EDTSAVACDI=HDY—RAA—FDEBLENNBETLE
. Nehalem TIXZD &SV —RA—FDEBOLELHYEE A,
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Faster Synchronization Primitives

LOCK CMPXCHG Performance '

e Multi-threaded software 1
becoming more prevalent 0.9

e Scalability of multi-thread _07
applications can be limited by | £ %

synchronization E Ef;
e Synchronization primitives: : gg —
LOCK prefix, XCHG 0.1 -
e Reduce synchronization RR— Core 2 Nehalem

latency for legacy software

RIVFRALYR T TV r—a v TEEEGDRBTIZI T4 DERIEDBRTRE SN T
F9,

Simultaneous Multi-Threading (SMT)

Nehalem TEHLKELHEEARALD 1 DIE. SMT(Simultaneous Multithreading) T
Yo 2DDALYRZE 1 DO CPUIT7TELEDIEMNTES SMT A Nehalem [Z[E
EEINTWET, 1T ILIE, SMT 5 BIZ“Hyper Threading” &FEA T, Pentium4
BEIZEEINTUWELT, Core YA UQ7—FTOF X TIL, 2D SMT (FIFEASH
FIZ.CPU 7 LIEF—DDARLYREZITHNEITTES7—FTIFvIZH>TULEL
T=o

Nehalem T® SMT E2E(&. “Hyper Threading” EEARMIIZIXRILEZET A TERE SN
TWLET A, Pentiumd THOEEELLLEL T, Nehalem BEEDIAYVRT7—FTOF v
DRIEIZE ST, SMP 2L A4 RER EAMNLZYTEE(ZH->TULVET,

1) Nehalem [F. EBITHEVAEINURBEBRVDATIT I ERADLATUOEHL.
FT=. Pentium4 2 E LU T, KYKBRGF vy 12 F D18, YILF ALY
FEFTICEL T, KYBLKDT—E2T7 VAN HEIZHEYET,

2) Nehalem [&. Pentium4 &U+%., KYUILRMEDEWNT —FTIFvELE>TVET,
Fi=. 70ty BEDRHNTILFALYRDEERETO=OIHKE LEINT-
T—FTI0FvDf=. ALYRFETICHRBEIESNTULET,

10
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Performance Gain SMT enabled vs disabled

40%
35%
30%
25%
20%
15%
10%

5%

0%

FloatingPoint 3 dsMax*

Integer
@ Intel®@Core™7

34%

Gnebench* 10 POV-Ray* 3.7 3 DMark*

beta25 Vantage* CPU

Floating Point is based on SPECfp_rate_base2006* estimate
Integer is based on SPECint_rate_base2006* estimate

Nehalem @ SMT [, CPUaT7E L DR AEIED 5~ 10%DIEM P TRIEBLTHY. 3E

BIZINTA—I R/ BEBHOMENBNEATILIEERBBLTWVEY,

between threads

Policy Description Intel® Core™
Microarchitecture
(Nehalem) Examples
Replicated Duplicate logic per thread | Register State
Renamed RSB
Large Page ITLB
Partitioned Statically allocated Load Buffer
Store Buffer

Reorder Buffer
Small Page ITLB

Competitively Shared

Depends on thread’s

Reservation Station

dynamic behavior Caches
Data TLB
2 |avel TLB
Unaware No SMT impact Execution units
FrvafER

11
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Designed For Modularity

L3 Cache

- - Power Uncore
Intel Intel 2

Sm S el

Intel® QPI: Intel® QuickPath
Interconnect (Intel® QPI)

Power Integrated
ELETS graphics
ment

09 Servers & Desktops

8 MB L3 cache

For all applications Inclusive cache policy to
to share minimize traffic from snoops

Nehalem Tl&.L1.L2,. L3 D 3IBERBDF vy aBlELG>TVWET . H CPUITE
[232KB ) L1 fisFvyiabk L1 T—RFvvyia, TNIZ 256KB DER L2 Fvv
DaFKA.SLIZ3EBHEELT.CPUHRMDETH CPUITTHEETHIRBED LI

FrularlimASEREGE>TLET,

Penryn ELEEL T, L1 F4yvPald YA XIERICTT N, EFELLGE->TULET, 4
cycles vs. 3 cycles), Z#Ll& Nehalem M7 A Penryn LY KRESET-, EHLTERIC

12
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HOTWHEET, MEEEL T 2—-3DETHAFEEINSEDILETT,

Penryn Tl&.6MB ¥4y 2% 2 DOOAF7 THETAHIEIZH-OTULVELEA.
Nehalem Tl&, L2 F¥vaZ &7 LIZHELET . 2D L2 F vyl a1 XIE,
256MB DH A X T REKDATILDIAIATOy Y EBLTH, L2 vy
DY ARXELTIE DBEVWBEIZHE>TOWET  HFECPUITHEAED L2 vyl azE
ALE=EBAX. LATUVDIEBERT—SE ) T4 DI=OFEHRBASNTNVET , F
YL 1FINBEIRTEHETEETIERN0OYAIIILTODT—E2T7IR)EAHEL
LTULVET, EEEICIE. L2 Foviald, L3 Fvuslad/\vIrELTHEINEETE
SNTULET, FD L3 [X. Core i7 processors Tlk.8MB DY A XEH-THY . a7
HORARMNDERTIE, D L3 Fvvl DY A RXEREETBHELITHYET,

L1 - L3 GEDRERBIEEN-F vyl aDFE, L2 T vyl alliESh TS T—4
Z LI vylallbBEMEINTIBEICHEEINFET 1 D(E. L2 FryPallE
MNI=T—2HZDFEFELIF vy allREF T Bllnclusive Cachel. £51 D&, L2
FyulallBMNT=T—2E L3 F vyl alZEREFLGLN, T—2DEVRELT
(X, L2 FvvialZ AbGEWLBDZE L3 Ty allfrEFL TEHLNon-Incusive

Cache |TY ., &N 1 DI MHEBLT AT AT L2 FrylallEE FE
275 FETIE L3 FrylaniBE4i L [Exclusive Cache | TY . 1T ILIE,
NCID(Non—inclusive Cache,Inclusive Directory)ERXSARD Ty a7 —FTIF
YOMREHRERLTHEY., ChiE. Fvyvi a9 5T —42(E Non-Inclusive EF HH, F
Yy aT—REEAE) D3IEEEEIET S Directory (X L3 Fvyiafli THET DL
DTE . INITKY., L2 FrviallEFENST 2L L3 FryPallfEEIniLy
=OIZ, FIABEN LAY AEBHASDRX—T(TRLTIE. L3FryiaflldT1L
IDNIEFESTRARX—T T4 T RIS A REIZEHEA U TILIEERBAL TLET,

% [E D Nehalem TlX, lnclusive Cache |7 —FTUF¥ZEHEALTEY. 2 XF vy
AUTEBINET—2EZDEFE I RXvvlalRGEFEShEzT, 20k, Tatyy
(F L3 FryPallFELLENT—RITDWTIE LT & L2 [THFEELAGWLIEIZRY, i
D7V NEDAX—T(T—ADRI—HEHERT 5=OIZF vy KEBEHE
WIFyITEIE)TOA)YBHYET,

A r0—5

Nehalem @ ”Un-Core”|ZIZ. DDR3 A DA bO—5HBHINTWVET ., =)

13
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M Nehalem TlE. 3 KDAERYF o RILAEBHINTWVET . RKDEEEEZHBIC
(&, Rl—%& =0 DDR3 DIMM % 3 ¥, HEF v RILIZEEH T ILELNHYET,
1333MHz @) DDR3 AEZEEHLIBZEDE—I/ U FHE(X. 1333MHz X 8Bytes
(64bit) X 3 = 32GB/sec [ZHEYET,

I I l Nehalem-EP Nehalem-EP |
! 1 A |

o
Controlier

Tylersburg-EP

QPI

AVTILHAR)AUME—5FT Oy HITBELI-CECEY . TRy RO ER
AVE—ARIIDRBEITEOTVET , CO=HDAF—a1I+EL T, Quick
Path Interconnect (QPI) ABAFE I, Nehalem AR FID QPI EBH D </oO070ty
HIZHOTVET,

& QPIYHIE. MARTY U HT=Y 64 GT/s DFEET. &Y 91F. 2/81(FDIN
RAMEEEFDI=H. UoHT1=Y. FAHRT. 12.8GB/s. WAME T 25.6GB/s D/ \K1ig
ERYET,

14
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PCI-E

4 Socket

Intel® QuickPath Interconnect Links
Shown in Orange Arrows

BEIOY Y REARYEFEHDIEND, TSIV TA—LBIIZIL. NUMA S RTLE
LTHEBINBIEIZHYET, =1, 2 Tatey TR NDIBE TH, YE—FAEUA
DT IRALATUUIE. KD FSB TOAEYLATUVRBTDT AN A HEL
LSZETT,

mLhanftvh

Penryn [X. SSE4 D& 5ty EHRGRL . SSE41ETEL TLVET , Nehalem TlE, &
[ZEDOHODEFHEBIME, SSE42 L4 DTUIVEY , SSE4.1 (X 47 654y, SSE4.2 (X 7
MRELEOTNET , C0 SSE4.2 TEMENIZAR/EATILIE. STTNI/ATA £LVS
EUOAZELTNET, STINIGS L XMM LU R4 F> TEELE X FEINIEEITS

—= -

=D EDTHY . ATA TIEZ. CRC it &L POPCNT(E YR IR D LLER)EITHIT EM
AReL - TLVET,

15
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Accelerated
String and Text
Processing

Accelerated Searching
& Pattern Recognition
of Large Data Sets

New Communications
Capabilities

Faster XML parsing
Faster search and pattern
matching

Novel parallel data
matching and comparison
operations

Improved performance for
Genome Mining,
Handwriting recognition.
Fast Hamming distance /

Population count

Hardware based CRC
instruction

Accelerated Network
attached storage
Improved power efficiency

for Software I-SCSI, RDMA,
and SCTP

ey

SSE4
(A5nhm CPUSs)
v
SSEZ4.1
(Penryn Core)

SSE4.2

(Nehalem Core)

ATA
R aciea”
Accélerators)

STTNI
a:clgl.e)lgrtli-on

\

POPCNT

e.g. Genome
Mining

CRC32

e.g. iSCST
Application

4[E. 42T I)LIE. Advanced Vector Extensions (AVX) &EFEIEi S SSE ) 256 E vk
ADIERBFERLTLVET , IRED SSE AN 128 EVFTHONIEFIT>TLVADIZFRL
T.256 EVFTUIBT BT, ZFEV/NSEEDMRELREE 2 ZIZ5IELIFHTE

ZEBRELTLET,

Key Intel® Advanced Vector Extensions
(Intel® AVX) Features

KEY FEATURES

Wider Vectors

— Increased from 128 bit to 256 bit

Enhanced Data Rearrangement

- Use the new 256 bit primitives to
broadcast, mask loads and

permute data

Three and four Operands,

Non Destructive Syntax

- Designed for efficiency and future

extensibility

access support

Turbo Mode

Flexible unaligned memory

Extensible new opcode (VEX)

BENEFITS

Up to 2x peak FLOPs (floating point
operations per second) output with
good power efficiency

Organize, access and pull only
necessary data more quickly and
efficiently

Fewer register copies, better
register use for both vector and
scalar code

More opportunities to fuse load and
compute operations

Code size reduction

16
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CDHEEEIX ., BRICE/NAILERD Penryn TEEINT=-LDTHY. E/N\1JL Penryn T
. o099% 1 AT7v7

s

TYITESEBIEMAIREICHOTWET , 1T IV, ZOFE %, lNntel Turbo Boost
Technology |EFETS, Nehalem TIXEIZ5R1EZEITO>TWVET , 2—RE—FIX. CPUD
TDP(Thermal Design PowerZAE%EHHE B AN YIIZ® LT, CPU D EMEIKRIZ M
LRV HBIBEIZ. TOT477 CPUOTIZEIVIRAEDTT , CHIZE-T. 7Y
T4 CPUITDHEEBNMNEZTH, TOy Y24 TIL, TDP LT TOER%E
AlREELET,

Penryn (ETaZIIA7DORADIATHRR)—=TLEEEIF. 35K A0 CPUaT7 DE)
ERR#ZEBIZE LT TULVELE=A, Nehalem TlZ 4 ENAT7DIEIFELHR)—T /7
D717 DA ELEICIGCTRBERESIZEIFHIEMNAREEBYET , CD1th.
CPU M7 —/A—kHEE<{% CPU O7 DEEDENHEMNMELMES. TDP JIvk
FTRKHZESIE LIFAIEAHEET, DFEY. Nehalem TlE, Z—RE—FIZL-
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