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- Intel Software Autotuning Tool

* Intel Software Tuning Agent

- Intel Architecture Code Analyzer : (IACA)

* Intel Performance Tuning Utility

* Intel Platform Modeling with Machine Learning
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Intel (R) Architecture Code Analyzer Version - 1.1.3
Analyzed File - ..¥test¥Release¥test. exe

Binary Format - 32Bit

Architecture - Intel (R) AVX

Analysis Report

Total Throughput: 76 Cycles; Throughput Bottleneck: Port0, Portl
Total number of Uops bound to ports: 340
Data Dependency Latency: 51 Cycles; Performance Latency: 103 Cycles

Port Binding in cycles:

| Port | 0-DV| 1] 2-D| 3-D| 4] 5|

| Cycles | 76 | O | 76 | 48 | 39 | 47 | 38 | 18 | 75 |

| Num of | Ports pressure in cycles |
| Ups | O-DV| 1| 2- D| 3- D| 4| 5| |

| 27 | | | | X | | 1| | 1| | CP | mov dword ptr [esp+Oxc], eax

| 2° | | | | 1| | X | | 1| | | mov dword ptr [esp+0x8], ecx

| 1 | | | [ 1| 1] X X| | | CP | mov eax, dword ptr [esp+0xc]

| 1 | | | [ X | x| 1] 1] | | | mov edx, dword ptr [esp+0x8]

| 1 | | | [ 1| 1] X X| | | | movdga xmm0, xmmword ptr [eax]

| 1 | | | 1| | | | | | | | lea esi, ptr [0x4030b0]

| 1 | | | | X | X 1] 1] | | | movdga xmm4, xmmword ptr [eax+0x20]
| 1 | | | 1] | | | | | | | lea ecx, ptr [0x403130]

| 1 | 1] | | | | | | | X | | pshuflw xmmO, xmmO, Oxd8

| 1 | X | | | | | | | | 1| | pshufd xmm1, xmmO, 0x0

| 27 | | | 1] 1] 1] X| X| | | | pmaddwd xmm1, xmmword ptr [esi]

| 1 | 1| | | | | | | | X | | pshufd xmm3, xmmO, 0x55

| 1 | X | | | | | | | | 1| | pshufhw xmmO, xmmO, Oxd8

| 27 | | | 1] X| x| 1] 1] | | | pmaddwd xmm3, xmmword ptr [esi+0x20]
| 1 | 1| | | | | | | | X | | pshufd xmm2, xmmO, Oxaa

| 1 | X | | | | | | | | 1| | pshufd xmmO, xmmO, Oxff
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IACAH 77

Intel R) Architecture Code Analyzer Version — 1.1.3
Analyzed File - ..¥test¥Release¥test. exe
Binary Format - 32Bit

Architecture - Intel (R) AVX

=S

Analysis Report

Total Throughput: 76 Cycles;
Total number of Uops bound to ports:
Data Dependency Latency: 51 Cycles;

340

Performance Latency:

Throughput Bottleneck: PortO, Portl

103 Cycles

Port Binding in cycles:

| Port | 0-DV| 1] 2-D| 3-D| 4] 5]

| Cycles | 76 | O | 76 | 48 | 39 | 47 | 38 | 18 | 75 |

| Num of | Ports pressure in cycles | |
| Ups | 0-DV| 1] 2- D] 3- D] 4] 5] |
| 27 | | | | X | | 1] | 1] | CP |
| 27 | | | | 1] [ X | | 1] | |
| 1 | | | [ 1] 1] X| X| | | CP |
| 1 | | | | X | X[ 1] 1] | | |
| 1 | | | [ 1] 1] X[ X| | | |
|1 | | [ 1] | | | | | | |
| 1 | | | [ X[ X| 1] 1] | | |
| 1 | | | 1] | | | | | | |
| 1 | 1] | | | | | | | X | |
|1 | X | | | | | | | [ 1] |
| 27 | | [ 1] 1] 1] X| X| | | |
| 1 | 1] | | | | | | | X | |
| 1 | X | | | | | | | | 1] |
| 20 | | [ 1] X[ x| 1] 1] | | |
|1 | 1] | | | | | | | X | |
|1 | X | | | | | | | [ 1] |

mov dword ptr [esp+Oxc], eax

mov dword ptr [esp+0x8], ecx

mov eaX, dword ptr [esp+Oxc]

mov edx, dword ptr [esp+0x8]

movdga xmmQ, xmmword ptr [eax]

lea esi, ptr [0x4030b0]

movdga xmm4, xmmword ptr [eax+0x20]
lea ecx, ptr [0x403130]

pshuflw xmmO, xmmO, Oxd8

pshufd xmm1, xmmO, O0xO

pmaddwd xmm1, xmmword ptr [esi]
pshufd xmm3, xmm0, O0x55

pshufhw xmm0O, xmmO, O0xd8

pmaddwd xmm3, xmmword ptr [esi+0x20]
pshufd xmm2, xmm0O, Oxaa

pshufd xmm0, xmm0, Oxff
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Analysis Report

Total Throughput: 76 Cycles; Throughput Bottleneck: Port0O, Porti
Total number of Uops bound to ports: 340
Data Dependency Latency: 51 Cycles; Performance Latency: 103 Cycles
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Analysis Report

Total Throughput: 76 Cycles; Throughput Bottleneck: Port0O, Porti
Total number of Uops bound to ports: 340
Data Dependency Latency: 51 Cycles; Performance Latency: 103 Cycles
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IACAH 77

Intel R) Architecture Code Analyzer Version — 1.1.3
Analyzed File - ..¥test¥Release¥test. exe
Binary Format - 32Bit

Architecture - Intel (R) AVX

Analysis Report

Total Throughput: 76 Cycles;
Total number of Uops bound to ports:
Data Dependency Latency: 51 Cycles;

340

=S

Performance Latency:

Throughput Bottleneck: PortO, Portl

103 Cycles

Port Binding in cycles:

| Port | 0-DV| 1] 2-D| 3-D| 4] 5]

| Cycles | 76 | O | 76 | 48 | 39 | 47 | 38 | 18 | 75 |

| Num of | Ports pressure in cycles | |

| Ups | 0-DV| 1] 2- D] 3- D] 4] 5] |

| 27 | | | | X | [ 1] | 1] | CP | mov dword ptr [esp+Oxc], eax

| 27 | | | | 1] | X | | 1] | | mov dword ptr [esp+0x8], ecx

|1 | | | [ 11 1] X[ X| | | CP | mov eax, dword ptr [esp+Oxc]

|1 | | | [ X1 x| 1] 1] | | | mov edx, dword ptr [esp+0x8]

| 1 I I | [ 1] 1] X| X| | | | movdga xmm0, xmmword ptr [eax]

| 1 | | [ 1] | | | | | | | lea esi, ptr [0x4030b0]

| 1 I I | [ X | X 1] 1] | | | movdga xmm4, xmmword ptr [eax+0x20]
| 1 [ | | 1] | | | | | | | lea ecx, ptr [0x403130]

| 1 | 1] | | | | | | | X | | pshuflw xmm0, xmm0, Oxd8

| 1 | X | | | | | | | [ 1] | pshufd xmm1, xmmO, O0xO

| 20 | | [ 1] 1] 1] x| x| | | | pmaddwd xmm1, xmmword ptr [esi]

| 1 | 1] | | | | | | | X | | pshufd xmm3, xmmO, 0x55

| 1 | X | | | | | | | [ 1] | pshufhw xmm0, xmm0, Oxd8

| 27 | I [ 1] x| X| 1] 1] | | | pmaddwd xmm3, xmmword ptr [esi+0x20]
| 1 | 1] I | I I || X| | pshufd xmm2, xmm0, Oxaa .
| 1 | X | | | | | | | [ 1] | pshufd xmm0, xmmO, Oxff



IACAH %0 (PortBED YA 4L)

Port Binding in cycles:

| Port | 0-DV| 1| 2-D| 3- D| 4] 5]

| Cycles | 76 | 0 | 76 | 48 | 39 | 47 | 38 | 18 | 75 |

Port0, 2, 3IZ(&, regular pipe & secondary pipe H3dH 5

Port0 : Divider Pipe
FIHAIIIERBE D —, XY AL TILPort0H 5 FH BT BE
Divider pipeld, BREERITHEDLLETED —

Port2.3 : Address Generate Unit (AGU)
256bitA—K [F25 A Z)LPortE o —TH DB,
AGUIF1 YA 7)L#&IZT) —&73Ystore address generation \]
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CPUIZ & 55ELY
[ AP-945 SSE2Z{F AL 1= B g oY A Z#h |

-arch AVX
Port Binding in cycles:

| Port | 0O-DV| 1| 2-D| 3- D| 4] 5]

| Cycles | 76 | 0 | 76 | 48 | 39 | 47 | 38 | 18 | 75 |

-arch westmere / nehalem

Port Binding in cycles:

| Port | 0-DV| 1| 2-D| 3- D| 4] 5]

| Cycles | 76 | 0| 76 | 77 | 77 | 18 | 0 | 18 | 75 |
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loop_start: loop_start:

paddd xmmO, [rsi] paddd xmmO, [rsi]
paddd xmmO, [rsi+16] paddd xmm1, [rsi+16]
paddd xmmO, [rsi+32] paddd xmmO, [rsi+32]
paddd xmmO, [rsi+48] paddd xmm1, [rsi+48]
paddd xmmO, [rsi+64] paddd xmmO, [rsi+64]
paddd xmmO, [rsi+80] paddd xmm1, [rsi+80]
paddd xmmO, [rsi+96] paddd xmmO, [rsi+96]
paddd xmmO, [rsi+112] paddd xmml1, [rsi+112]
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Intel R) Architecture Code Analyzer Version — 1.1.3
Analyzed File - ..¥test¥Release¥test. exe

Binary Format - 32Bit

Architecture - Intel (R) AVX

Analysis Report

Total Throughput: 76 Cycles; Throughput Bottleneck: PortO, Portl
Total number of Uops bound to ports: 340
Data Dependency Latency: 51 Cycles; Performance Latency: 103 Cycles

Port Binding in cycles:

| Port | 0-DV]|] 1] 2-D| 3-D| 4] 5|

| Cycles | 76 | 0 | 76 | 48 | 39 | 47 | 38 | 18 | 75 |

| Num of | Ports pressure in cycles | |
| Ups | 0-DV| 1] 2- D] 3- D] 4] 5] |

1
1

>

mov dword ptr [esp+Oxc], eax
mov dword ptr [esp+0x8], ecx
mov eaX, dword ptr [esp+Oxc]
mov edx, dword ptr [esp+0x8]
movdga xmmQ, xmmword ptr [eax]
lea esi, ptr [0x4030b0]

movdga xmm4, xmmword ptr [eax+0x20]
lea ecx, ptr [0x403130]

pshuflw xmmO, xmmO, Oxd8
pshufd xmm1, xmmO, O0xO

pmaddwd xmm1, xmmword ptr [esi]
pshufd xmm3, xmm0, O0x55
pshufhw xmm0O, xmmO, O0xd8

>
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1
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>
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> —

pmaddwd xmm3, xmmword ptr [esi+0x20]
pshufd xmm2, xmm0O, Oxaa
pshufd xmm0, xmm0, Oxff



TACAH 5+#H (an 5 5+i#H)

| Num of | Ports pressure in cycles | |
| Ups | 0-DV]| 1| 2- D| 3- D| 4| 5| |

>

| mov dword ptr [esp+Oxc], eax

| mov dword ptr [esp+0x8], ecx

| mov eax, dword ptr [esp+Oxc]

| mov edx, dword ptr [esp+0x8]

| movdga xmmO, xmmword ptr [eax]
|

|

|

|

>

_ ) N N

mov eax, dword ptr [ebp—0x8]
cdq

mov ecX, O0x3

idiv ecx

= XX =X X =

X
1
1 1
X1 X
1 1
1 1
| I

— X< X = X

! !
1 X
| ! | ! |

Num of Uops : u Op#k
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TACAH 5+#H (an 5 5+i#H)

| Num of | Ports pressure in cycles
| Ups | O-DV| 1] 2- D] 3- D| 4|

I
|
I
|
I
|
. portlZEIYH TN S

>X< X< X< =
>< X< —= X

| | I |
| | R |
| | I |
|1 x| |
| | R |
| | I |

- zero idiom
XOR REG, REG
SUB REG, REG
PXOR/VPXOR XMMREG, XMMREG
PSUBB/W/D/Q XMMREG, XMMREG
VPSUBB/W/D/Q XMMREG, XMMREG
XORPS/PD XMMREG, XMMREG
VXORPS/PD YMMREG, YMMREG

| xor eax, eax
| nop

| add ecx, eax
| add eax, Ox1

| cmp eax, 0x2710
| j1 Oxfffffff4

- NOP
- VZEROUPPER
- FXCHG



TACAH 5+#H (an 5 5+i#H)

| Num of | Ports pressure in cycles | |
| Ups | 0-DV]| 1| 2- D| 3- D| 4| 5| |

| 1 | | | | 1] 1| X| X| | | | movzx eax, byte ptr [ebp—0x11]
| 1 | X | | X | | | | | | 1| | test eax, eax

|  OF | | | | | | | | | | | jz 0x9

| 27 | | | | 1| | X | | 1| | | mov dword ptr [ebp—0x8], Oxa
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TACAH 715+ (ap wa+#)

| Num of | Ports pressure in cycles | |
| Ups | 0-DV]| 1| 2- D| 3- D| 4| 5| |

| 1 | | | | 1] 1| X| X| | | | movzx eax, byte ptr [ebp—0x11]
| 1 | X | | X | | | | | | 1| | test eax, eax

|  OF | | | | | | | | | | | jz 0x9

| 27 | | | | 1| | X | | 1| | | mov dword ptr [ebp—0x8], Oxa

s YA 721—3>
BHD U OPEE—D 1 OPIZHEDH S,
f5l: O—Fk +op
ADDPS XMM9, OWORD PTR [RSP+40]
FADD DOUBLE PTR [RDI+RSI*8]
XOR  RAX, QWORD PTR [RBP+32]



TACAH 715+ (an 5 &)

| Num of | Ports pressure in cycles | |
| Uops | O0-DV |1 |2-D|3-D]| 4] 5| |

1 X 2 vaddpd ymm11, ymm10, ymmword ptr [rsi+rax*8]

I
| vmovaps ymmword ptr [rcx+rax*8], ymmi2
| vmulpd ymm14, ymm3, ymmi1

2

(NN ]
U U O

1
| addps xmmO, xmm1
| vmulpd ymm12, ymm2, ymmi4
CP | vsaqrtpd ymm4, ymmb

QO =t = - N DN

| XX 1]
|11 X
[
[ R
[
I

o |
| 2] |
| |
|| |
| |
| 42 | |11

|

|

|
e |

| 1

| 2| 42

|
|
|
|
|
| 1
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