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CVTDQ2PS3 xmm, xmm 5 2 FP_ADD

CVTPS2DQ3 xmm, xmm 5 2 FP_ADD
CVTTPS2DQ3 xmm, xmm 5 2 FP_ADD

MOVD xmm, r32 6 2 MMX_MISC,MMX_SHFT
MOVD r32, xmm 10 1 FP_MOVE,FP_MISC
MOVDQA xmm, xmm 6 1 FP_MOVE

MOVDQU xmm, xmm 6 1 FP_MOVE

MOVDQ2Q mm, xmm 8 2 FP_MOVE,MMX_ALU
MOVQ2DQ xmm, mm 8 2 FP_MOVE,MMX_SHFT
MOVQ xmm, xmm 2 2 MMX_SHFT
PACKSSWB/PACKSSDW/ 4 2 MMX_SHFT
PACKUSWB xmm, xmm

PADDB/PADDW/PADDD xmm, xmm MMX_ALU
PADDSB/PADDSW/PADDUSB/ MMX_ALU

PADDUSW xmm, xmm

PADDQ/PSUBQ mm, mm 2 1 MMX_ALU

PADDQ/ PSUBQ3 xmm, xmm 6 2 MMX_ALU

PAND xmm, xmm 2 2 MMX_ALU

PANDN xmm, xmm 2 2 MMX_ALU
PAVGB/PAVGW xmm, xmm 2 2 MMX_ALU
PCMPEQB/PCMPEQD/PCMPEQW 2 2 MMX_ALU

Xxmm, xmm

PCMPGTB/PCMPGTD/PCMPGTW 2 2 MMX_ALU

xmm, xmm

PEXTRW r32, xmm, imm8 7 2 MMX_SHFT,FP_MISC
PINSRW xmm, r32, imm8 4 2 MMX_SHFT,MMX_MISC
PMADDWD xmm, xmm 8 2 FP_MUL

PMAX xmm, xmm 2 2 MMX_ALU

PMIN xmm, xmm 2 2 MMX_ALU
PMOVMSKBS3 r32, xmm 7 2 FP_MISC

oo
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PMULHUW/PMULHW/PMULLWS3 8 2 FP_MUL
xmm, xmm
PMULUDQ mm, mm 8 2 FP_MUL
POR xmm, xmm 2 2 MMX_ALU
PSADBW xmm, xmm 4 2 MMX_ALU
PSHUFD xmm, xmm, imm8 4 2 MMX_SHFT
PSHUFHW xmm, xmm, imm8 2 2 MMX_SHFT
PSHUFLW xmm, xmm, imm8 2 2 MMX_SHFT
PSLLDQ xmm, imm8 4 2 MMX_SHFT
PSLLW/PSLLD/PSLLQ xmm, xmm/imm8 2 2 MMX_SHFT
PSRAW/PSRAD xmm, xmm/imm8 2 2 MMX_SHFT
PSRLDQ xmm, imm8 4 2 MMX_SHFT
PSRLW/PSRLD/PSRLQ xmm, 2 2 MMX_SHFT
xmm/imm8
PSUBB/PSUBW/PSUBD xmm, xmm 2 MMX_ALU
PSUBSB/PSUBSW/PSUBUSB/ 2 2 MMX_ALU
PSUBUSW xmm, xmm
PUNPCKHBW/PUNPCKHWD/ 4 2 MMX_SHFT
PUNPCKHDQ/PUNPCKHQDQ
xmm, xmm
PUNPCKLBW/PUNPCKLWD/ 2 2 MMX_SHFT
PUNPCKLDQ xmm, xmm
PUNPCKLQDQ3 xmm, xmm FP_MISC
PXOR xmm, xmm MMX_ALU

ooogooogoogooooooon
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ADDPD xmm, xmm 4 2 FP_ADD

ADDSD xmm, xmm 4 2 FP_ADD

ANDNPD3 xmm, xmm 4 2 MMX_ALU

ANDPD3 xmm, xmm 4 2 MMX_ALU

CMPPD xmm, xmm 4 2 FP_ADD

CMPSD xmm, xmm, imm8 4 2 FP_ADD

COMISD xmm, xmm 6 2 FP_ADD, FP_MISC

CVTDQ2PD xmm, xmm 8 3 FP_ADD, MMX_SHFT
CVTPD2PI mm, xmm 11 3 FP_ADD, MMX_SHFT,MMX_ALU
CVTPD2DQ xmm, xmm 9 2 FP_ADD, MMX_SHFT
CVTPD2PS3 xmm, xmm 10 2 FP_ADD, MMX_SHFT
CVTPI2PD xmm, mm 11 4 FP_ADD, MMX_SHFT,MMX_ALU
CVTPS2PD3 xmm, xmm 10 4 FP_ADD, MMX_SHFT,MMX_ALU
CVTSD2SI r32, xmm 8 2 FP_ADD, FP_MISC

CVTSD2SS3 xmm, xmm 16 4 FP_ADD, MMX_SHFT
CVTSI2SD3 xmm, r32 15 3 FP_ADD, MMX_SHFT, MMX_MISC
CVTSS2SD3 xmm, xmm 14 3

CVTTPD2PI mm, xmm 11 3 FP_ADD, MMX_SHFT,MMX_ALU
CVTTPD2DQ xmm, xmm 2 FP_ADD, MMX_SHFT
CVTTSD2SI r32, xmm 2 FP_ADD, FP_MISC

DIVPD xmm, xmm 62 62 FP_DIV

DIVSD xmm, Xmm 35 35 FP_DIV

MAXPD xmm, xmm 4 2 FP_ADD

MAXSD xmm, xmm 4 2 FP_ADD

MINPD xmm, xmm 4 2 FP_ADD

MINSD xmm, xmm 4 2 FP_ADD

MOVAPD xmm, xmm 6 1 FP_MOVE

MOVMSKPD r32, xmm 6 2 FP_MISC

MOVSD xmm, xmm 6 2 MMX_SHFT

oo
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MOVUPD xmm, xmm 6 1 FP_MOVE
MULPD xmm, xmm 6 2 FP_MUL
MULSS xmm, xmm 6 2 FP_MUL
ORPD3 xmm, xmm 4 2 MMX_ALU
SHUFPD3 xmm, xmm, imm8 6 2 MMX_SHFT
SQRTPD xmm, xmm 62 62 FP_DIV
SQRTSD xmm, xmm 35 35 FP_DIV
SUBPD xmm, xmm 4 2 FP_ADD
SUBSD xmm, xmm 4 2 FP_ADD
UCOMISD xmm, xmm 6 2 FP_ADD, FP_MISC
UNPCKHPD3 xmm, xmm 6 2 MMX_SHFT
UNPCKLPD3 xmm, xmm 4 2 MMX_SHFT
XORPD3 xmm, xmm 4 2 MMX_ALU

gogogogdodgogooooood

0 B-7 goooooosMbOoOoOoooooooooog

ooao ooooo?! oooooo gooooo 2

ADDPS xmm, xmm 4 2 FP_ADD

ADDSS xmm, xmm 4 2 FP_ADD

ANDNPS3 xmm, xmm 4 2 MMX_ALU

ANDPS3 xmm, xmm 4 2 MMX_ALU

CMPPS xmm, xmm 4 2 FP_ADD

CMPSS xmm, xmm 4 2 FP_ADD

COMISS xmm, xmm 6 2 FP_ADD,FP_MISC

CVTPI2PS xmm, mm 11 4 MMX_ALU,FP_ADD,MMX_SHFT

CVTPS2PI mm, xmm 7 2 FP_ADD,MMX_ALU

CVTSI2SS3 xmm, r32 11 2 FP_ADD,MMX_SHFT, MMX_MISC

oo
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CVTSS2SI r32, xmm 2 FP_ADD,FP_MISC

CVTTPS2PI mm, xmm 2 FP_ADD,MMX_ALU

CVTTSS2SI r32, xmm 2 FP_ADD,FP_MISC

DIVPS xmm, xmm 32 32 FP_DIV

DIVSS xmm, xmm 22 22 FP_DIV

MAXPS xmm, xmm 4 2 FP_ADD

MAXSS xmm, xmm 4 2 FP_ADD

MINPS xmm, xmm 4 2 FP_ADD

MINSS xmm, xmm 4 2 FP_ADD

MOVAPS xmm, xmm 6 1 FP_MOVE

MOVHLPS3 xmm, xmm 6 2 MMX_SHFT

MOVLHPS3 xmm, xmm 4 2 MMX_SHFT

MOVMSKPS r32, xmm 6 2 FP_MISC

MOVSS xmm, xmm 4 2 MMX_SHFT

MOVUPS xmm, xmm 6 1 FP_MOVE

MULPS xmm, xmm 6 2 FP_MUL

MULSS xmm, xmm 6 2 FP_MUL

ORPS3 xmm, xmm 4 2 MMX_ALU

RCPPS3 xmm, xmm 6 4 MMX_MISC

RCPSS3 xmm, xmm 6 2 MMX_MISC,MMX_SHFT

RSQRTPS3 xmm, xmm 6 4 MMX_MISC

RSQRTSS3 xmm, xmm 6 4 MMX_MISC,MMX_SHFT

SHUFPS3 xmm, xmm, imm8 6 2 MMX_SHFT

SQRTPS xmm, xmm 32 32 FP_DIV

SQRTSS xmm, xmm 22 22 FP_DIV

SUBPS xmm, xmm 4 2 FP_ADD

SUBSS xmm, xmm 4 2 FP_ADD

UCOMISS xmm, xmm 6 2 FP_ADD, FP_MISC

UNPCKHPS3 xmm, xmm 6 2 MMX_SHFT

oo
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UNPCKLPS3 xmm, xmm 4 2 MMX_SHFT
XORPS3 xmm, xmm 4 2 MMX_ALU

oooooooooofdgooooooao
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PAVGB/PAVGW mm, mm 2 1 MMX_ALU
PEXTRW r32, mm, imm8 7 2 MMX_SHFT,FP_MISC
PINSRW mm, r32, imm8 4 1 MMX_SHFT,MMX_MISC
PMAX mm, mm 2 1 MMX_ALU
PMIN mm, mm 2 1 MMX_ALU
PMOVMSKBS3 r32, mm 7 2 FP_MISC
PMULHUW3 mm, mm 8 1 FP_MUL
PSADBW mm, mm 4 1 MMX_ALU
PSHUFW mm, mm, imm8 2 1 MMX_SHFT

gogogogdodgogooooood
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MOVD mm, r32 2 1 MMX_ALU
MOVD3 r32, mm 5 1 FP_MISC
MOVQ mm, mm 6 1 FP_MOV
PACKSSWB/PACKSSDW/ 2 1 MMX_SHFT
PACKUSWB mm, mm
PADDB/PADDW/PADDD mm, mm 2 1 MMX_ALU
PADDSB/PADDSW/PADDUSB/ MMX_ALU
PADDUSW mm, mm
PAND mm, mm 1 MMX_ALU
PANDN mm, mm MMX_ALU
PCMPEQB/PCMPEQD MMX_ALU
PCMPEQW mm, mm
PCMPGTB/PCMPGTD/ 2 1 MMX_ALU
PCMPGTW mm, mm
PMADDWD3 mm, mm 8 1 FP_MUL
PMULHW/PMULLW3 mm, mm 8 1 FP_MUL
POR mm, mm 2 1 MMX_ALU
PSLLQ/PSLLW/PSLLD mm, 2 1 MMX_SHFT
mm/imm8
PSRAW/PSRAD mm, mm/imm8 2 1 MMX_SHFT
PSRLQ/PSRLW/PSRLD mm, 1 MMX_SHFT
mm/imm8
PSUBB/PSUBW/PSUBD mm, mm MMX_ALU
PSUBSB/PSUBSW/PSUBUSB/ 1 MMX_ALU
PSUBUSW mm, mm
PUNPCKHBW/PUNPCKHWD/ 2 1 MMX_SHFT
PUNPCKHDQ mm, mm
PUNPCKLBW/PUNPCKLWD/ 2 1 MMX_SHFT
PUNPCKLDQ mm, mm
PXOR mm, mm 2 1 MMX_ALU
EMMS! 12 12

gogogogdodpogooooood

intel.

12



Intel Pentium4 O OO0 0000 IA-2000000000000000

0O B-10 IA-320 x87O0OOO0Oo0O0O

ooo ooooo!? dooooo OoOooooo?
FABS 2 1 FP_MISC
FADD 5 1 FP_ADD
FSUB 5 1 FP_ADD
FMUL 7 2 FP_MUL
FCOM 2 1 FP_MISC
FCHS 2 1 FP_MISC
FDIV(OOO) 23 23 FP_DIV
FDIV(OOO) 38 38 FP_DIV
FOIV(OOOO) 43 43 FP_DIV
FSQRT SP 23 23 FP_DIV
FSQRT DP 38 38 FP_DIV
FSQRT EP 43 43 FP_DIV
F2XM14 90-150 60

FCOs4 190-240 130

FPATAN4 150-300 140

FPTAN4 225-250 170

FSIN4 160-180 130

FSINCOS4 160-220 140

FyYL2Xx4 140-190 85

FYL2XP14 140-190 85

FSCALE4 60 7

FRNDINT4 30 1

FXCH5 0 1 FP_MOVE

gogogogdodgogooooood
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ADC/SBB reg, reg
ADC/SBB reg, imm ALU
ADD/SUB 0.5 0.5 ALU
AND/OR/XOR 0.5 0.5 ALU
CMP/TEST 0.5 0.5 ALU
DEC/INC 1 0.5 ALU
IMUL r32 14 FP_MUL
IMUL imm32 14 FP_MUL
IMUL 15-18
IDIV 56-70 23
IN/OUT1 <225 40
Jccb aoo 0.5 ALU
LOOP 8 15 ALU
MOV 0.5 0.5 ALU
MOVSB/MOVSW 0.5 0.5 ALU
MOVZB/MOVZW 0.5 0.5 ALU
NEG/NOT/NOP 0.5 0.5 ALU
POP r32 15 1 MEM_LOAD,ALU
PUSH 15 1 MEM_STORE,ALU
RCL/RCR reg, 16 4 1
RCL/RCR reg, 17 4 1
ROL/ROR 4 1
RET 8 1 MEM_LOAD,ALU
SAHF 0.5 0.5 ALU
SAL/SAR/SHL/SHR 4 1
SCAS 4 15 ALU,MEM_LOAD
SETcc 5 1.5 ALU
STOSB 5 2 ALU,MEM_STORE
XCHG 15 ALU
aad
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CALL 5 1 ALU,MEM_STORE
MUL 14-18 5
DIV 56-70 23
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