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Willamette=>Northwood=>Prescott—>Tejas —>Nehalem Key
Cedarmill NetBurst P6M/Banias Core/Penryn

Prescott-2M—>Cedar Mil Nehalem/Westmere Sandy Bridge

Smithfield=>Presler
Banias=Dothan—>Dothan533=>Yonah =Conroe  —»Wolfdale
Kentsfield=>Yorkfield=—>Nehalem==>Westmere—Sandy Bridge
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Allendale Core 2 Duo 65nm 2 1066MT/s 2 Mb
Conroe Core 2 Duo 65nm 2 1333MT/s 4 Mb
Wolfdale Core 2 Duo 45nm 2 1333MT/s 6 Mb
Kentsfield Core 2 Quad 65nm 4 1066MT/s 8 Mb
Yorkfield | Core 2 Extreme | 45nm 4 1333MT/s 12 Mb
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chip area/cost
power consumption
logic complexity
ease of connectivity
manufacturability

ease of debugging
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NetBurst NetBurst:Microarchitecture used in the Intel Pentium

4, Pentium D, and some Xeon microprocessors.

Pentium M Pentium M :Updated version of the Pentium Ill's P6
microarchitecture designed from the ground up for
mobile computing

Core/Penryn Core: New microarchitecture used in the Intel Core
2 and Xeon microprocessor families built on a
65nm process

Penryn: 45nm shrink of Core microarchitecture
with new features, such as larger cache, faster
FSB and clock speeds and SSE4.1 instructions

Nehalem/Westmere | Nehalem: Upcoming microarchitecture expected to
be released in 2008, built on a 45nm process. It will
be an enhanced version of the Core
microarchitecture.

Westmere: 32nm shrink of the Nehalem
microarchitecture with several new features (expected
around 2009).

Sandy Bridge Sandy Bridge: Future Intel microarchitecture
(expected around 2010) based on 32nm process.
Formerly called Gesher but renamed in 2007
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K8 K8: Also called Hammer, The K8s central processor unit is based

on the K7 but was extended to 64-bits, L2 cache sizes up to 1 MB
(1128 KB total cache), and SSE2. Later K8 added SSE3. The K8
was the first mainstream Windows compatible 64-bit
microprocessor and was released April 22, 2003.

Dual-core | Dual-core K8:The dual core Athlon 64 X2 was sometimes
K8 incorrectly referred to as the K9 by the press after the
cancellation of the original K9

K9 K9: Canceled microarchitecture rumored to have been an




8-issue

AMD AMD Family 10h :Also incorrectly called K8L in the press, or
Family 10h | Barcelona (after the first processor using this microarchitecture)
the AMD Family 10h microarchitecture is a new architecture
with native quad core, shared level 3 cache, 128-bit floating
point units, AMD-V™ Nested Paging virtualization, and

HyperTransport 3.0.

Griffin Griffin: Griffin is designed solely for mobile platforms and will
be the successor to Turion 64. Griffin will be released with the
Puma platform in 2008. Griffin is based on 65nm K8 revision G

with power optimization technologies specific to the demands of
the mobile market. In face the Griffin power optimizations are

beyond those in the AMD Family 10h microarchitecture.

Bulldozer | Bulldozer: A microprocessor core after the K10
microarchitecture per AMD M-SPACE modular design
mothodology for future microprocessors. Bulldozer will be
designed for processors in the 10 W to 100 W category,
implementing SSE5 and can be combined with GPU cores

(Fusion).
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Segment Registers
15

31F’rograrn Status and Control Registero
| | EFLAGS

21 Instruction Pointer o
| | EIP

1. General Purpose Register

Register Type Without REX With REX

Byte Register AL, BL, CL, DL, AH, BH, AL, BL, CL, DL, DIL,




CH,DH SIL, BPL, SPL,R8L -
R15L

Word Register AX, BX, CX, DX, DI, SI, AX, BX, CX, DX, DI,
BP,SP SI, BP, SPR8W -
R15W

Doubleword Register | EAX, EBX, ECX, EDX, EDI, | EAX, EBX, ECX, EDX,
ESI, EBP, ESP EDI, ESLEBP, ESP,
R8D - R15D

Quadword N.A. RAX, RBX, RCX, RDX,
RDI, RSL,LRBP, RSP,
R8 - R15

iE 1k Register A7 LA RFIRII I
® EAX: Accumulator (automatically used by division and multiplication)
([

EBX: Pointer to the data
in DS segment General-Purpose Registers
) 31 1615 87 0 16-hit 32-bit
® ECX: Counter for string w1 oA | oA EAx
and loop operation. BH | BL | BX EBX
® EDX:I/0 pointer CH_| G | CX ECX
_ _ DH | DL | Dx enx
® ESI: Pointer to data in 2P E3p
the segment pointed to Sl sl
by the DS register; o £Dl
_ _ 5P ESP
source pointer for string

operation.
® EDI: Pointer to data in the segment pointed to by the ES register;
destination pointer for string operation.
® ESP: Stack pointer (in the SS segment)
® EBP: Pointer to data on the stack(in the SS segment)
. Segment Register
CS(Code Segment),DS,ES,FS,GS(data segment),SS(Stack segment) A% 16-bit
[ segment selector. |~ [E 5k /& EH] T segment register [14) Segmented Memory
Model



Gode
) Segment
Segment Registers :
|—). Data
g Segment
DS Stack
S5 Segment
ES All segments
Fs - are mapped
GS to the same
- inear-address
space
Data
Segment
Data
Segment
= Data
Segment
3. EFLAGS
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I Flag (1043 l |
WWirsal Imterrupt Pending (W8 )

Wirteal Infermmupt Flag DWIF)
Llignmment Check (A0
Wirtual-2085 RMode (W)
Resum= Flag (RF}
Hested Task (~IT}
L Privilegs Lewvel (1O0FL)
Orverfloaws Flag (OF )
Dirsction Flag (DF}
Inferupt Enalxe Flag (1IF)
Trap Flag (TF}
Sign Flag (3F)
Zerc Flag (ZF)
Luxiliary Carry Fleg (AF)
Parity Flaa (FF)
Camy Flag (CF)

Indicates a Ststus Flag
Indicates a Contral Flag
Indicates a Systerm Flag

AOW DOnNNAAROU AR RA AR AR

Reserved bit positions. DO NOT USE.
Always set o values previously read.
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1. MMX:

Address Space

232

MMX Registars
Eight 64-Bit

General-Purpose
Registers
Eight 32-Bit

MMX technology f2fft /" —ffij 5 H HA 5 1:SIMD execution model ]
A& F64-bit packed integer data. {HJZMMXi KRB SEATHTTAFTEE EIHY -
Tl X871 7 SURER R AEIFIISEAY Tfloating pointHIMMXAGSEET -
o JUEH64-bit data registers, 7 fiE5MMX registers
o —fEHTHIERHIRE

— 64-bit packed byte integers (signed and unsigned)

— 64-bit packed word integers (signed and unsigned)

— 64-bit packed doubleword integers (signed and unsigned)
e Instructions that support the new data types and to handle MMX state

management



2. SSE:

Address Space

AMM Registars 2 -1
Eight 125-Bit

MXCSR Register | 32 Bits

MMX Registers
Eight 64-Bit

General-Purpose
Registers
Eight 32-Bit

EFLAGS Register | 37 Bits |

SSEZE - EE#E thiE ¥ packed and scalar single-precison floating-point
HORRE > W HIE I T 128-bith BT {72 F g AU RE -
® I T/ #128-bityE R {7 ds » FRIEXMM o
® LA MIX87I HET{F
® ff32-bity i {7 #5: MXCSREF2{E T AEXMM#E] {7 2% |- control fstatus
bitf i {7As ©
® iiydata type: 128-bit packed single-precision floating-point data type.
3. SSE2:

Aress
SSE2 J& # SSE.Z #% > B 1 % W48 1 packed i 2, —
EQISIETS
double-precision floating-point Bl 128-bit packed Eighﬁigﬁ-ﬁit
integersmzkHY - ‘ .
o I T AR data type: MICSR Register
i. 128-bit packed double-precision
. . WX Renisters
floating point Eiht 645
ii. 128-bit packed byte integer
iii. 128-bit packed word integer
Gengral-Purpose
iv. 128-bit packed doubleword integer ER;I%SSI"'H;H
V. 128-bit packed quadword integer h 0
® 5 JINEENLE LIHWREE - R T LGSR TR

RSA EncryptionfI AL 51k - eft
128-bit packed integersiRF & A IHGE 7 T RL BT TSR -

4, SSE3:
SSE3l{% 47 #1#I32-bith RARAE FI SSE2F T ST IG (L data type - [ /& &[]
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SSE4:

SSE4freryl N —f{¥Intel 45nmELFLJCPURL L, Penryn fiifu2 -
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32 bit Integer Operation
unsigned x unsigned signed x signed
Low 32-bit (not available) PMULLD
E High 32-bit (not available) (not available)
& 64-bit PMULUDQ* PMULDQ
NOTE:

* Available prior to SSE4.1.
B # - SSE 4.1/ FE [ 5k .55 T Motion Estimation : £I] I MPSADBW #/1
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unsigned byte integersfH & IO
BF o {H & 1 SSE 4.1 1119 i |
MPSADBW 55 Al °] PA— XAl xmm3
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SAD 7
SaAD O

8 sums of absolute difference



FHSSE 412?&*[[88]5 Zﬂgﬁﬁyﬁ%ttﬁi Code Sample cyeles / Block Speedup

SAD
4x4 Block
C++ 54.84
SSE2 4.32 1.00
Intel SSE4 2.71 1.59
8x8 Block
C++ 180.55
SSE2 25.29 1.00
Intel SSE4 6.73 3.83
16x16 Block
C++ 173.01
SSE2 71.42 1.00
Intel SSE4 26.86 2.66

<Conclusion>:
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<BEEF>:
® Wikipedia : www.wikipedia.org

® Intel: www.intel.com

® AMD: www.amd.com



