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Intel(R) Software Development Emulator. Uersion: 7.8.0 external
Copyright (C) 2008-2814, Intel Corporation. All rights reserved.

Usage: sde [args] — application [application—argsl

For the longer tool help. use “-help-long".

If one of "-mix", "-debugtrace", or “-t toolname" are not,
supplied, then just the underlying emulator will run.

-mix
—omix

—footprint
-ofootprint

—-debugtrace
-odebugtrace

—quark

_1'.!4
—pdp
-nrn
-pnr
-nhm
—-usn
-sznh
-ivh
—hsw
—hdu
—skx
-5kl
-cnl
-knl

-1t
-21m
—-g1lm

—skip—int3

~help
=help-long
-phelp
—-uersion

Run
Set

mix histogram tool
the output file name for mix, Inmplies -mix

Default iz "mix.out"

Run
Bet

footprint tool
the output file name for footprint.

Implies —footprint. Default is “footprint.out"

Bun
Set

mix dehugtrace tool
the output file name for debugtrace,

Implies -debugtrace
Default is "debugtrace.out"

Run
Set

the Intel(R> AUR/SSE transition checkep
the output file name for the Intel AUR/SSE

transition checker. Implies -ast
Default iz "avx—szse—tranzition.out"

Set

Set
Set
Set
Set
Set
Set
Set
Cet
Set
Set
Set
Set
Set
Set

Cet
Set
fet

chip—check and GPUID for Intel(R) Quark

chip—check and CPUID for Pentiumd
chip—check and CPUID for Pentiumd Prescott
chip—check and CPUID for MRM
chip—check and CPUID for PNR
chip—check and CPUID for NHM
chip—check and CPUID for WSH
chip—check and CPUID for SNB
chip—check and CPUID for IUB
chip—check and CPUID for HSW
chip—check and CPUID for BDY
chip—check and CPUID for SK3
chip—check and CPUID for SKL
chip-check and CPUID for CNL
chip—check and CPUID for KNL

chip—check and CPUID for Saltwell
chip—check and GPUID for Silvermont
chip—check and CPUID for Goldmont

S8kip int3 instructions in the execution

Intel<(R> SDE driver help

Emit the longer help message
Emit the pin JIT help nessage
Intel(R)> SDE version number

X 1. 4>TI®SDE AT avn—&
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M/ TIL® SDE AT avD—EERFRT BIZIE. ROATUKREERTLET,
sde -help -long
A>T I)L® SDE 295

CITlE KERAENS 2 DDAV TIL® SDE A7 3> DFEAREZEHRBELET . 1> TI/L® SDE DHF
DUA—RE, /A= ILBELIVERTHEIZDOVLTIL, [4] I2HIEEZZELZSUY,

mix

RBun mix histogram tool

Set the output file name for mix,. Implies —mix
Default iz ""mix.out"

2. mix A7 3y

2 (X mix AT avEZDHEAT7AIVICET BERBATYT , -mix" 73 s "-omix" 7T av L,
EITSNE=IRTOEMEHRSEFTDRS, A7) — ISAIEI IL—TE#RELET, COFTavw
IEELTATIL® SDE #FE 79 AIZIF. av o R7O T CROATVREEFTLETS,

sde.exe -mix -- <7 ) r—a 4>

mix.out ELVSBRFTDIT7AILICHRNHASINET . B HT7MIILBEFIRELTETTAICE, DO~
UREFERLEY,

sde.exe -omix <A—H—FEDHAIT7AILE> - <F TV r— 324>
ast

RBun the Intel{R> AUE-SSE transition checker
Set the output file name for the Intel AUEASSE

transition checker. Implies —ast
Default iz “avx—sse—transzition.out™

3.ast A T3>

3. ast AT avEFDHEAT7AIVICEAT BERBATY , -ast" 7 avFE (& "-oast" AT 3>
. AT IL® SSE & &M U TIL® AVXIAUTIL® AVX2 S S DEIYEZ ZBHELET . COYYEZ
[CIZELDEFTHAIILDDDD=0. ZOF TV IFEEICEFNTT . 5 DPYEZZESIT LT,
TV —23 0 DINTA—IVRERLETEET , COATLaVEIEELTAUTIL® SDE 2£179 51
X, a7 R7O TR CROOIVREEITLET,

sde.exe -ast -- <7 T Hr—a 4>

avx-sse-transition.out EWV BRI T 7AILIZEERNH AShFE T HAT7MILBERELTETTS
[ZIE. ROATRZEFEARALES .

sde.exe -oast <A—H—FEDHHIT7AILE> - <7 T r— 324>
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ERDESCEBOFTavE 1 DOARURITEED B ELTEET,

sde.exe -mix -ast -- <7 ) r—3 4>

EFdks

sde.exe —omix < mix HHT74JLE> -oast < ast HAT7AILE> -- <7 T ) r—>a> 4>
'mix' 7L avOHIEERET S

mix 77 2av D AT7AILIZIE, SETEGEBRPEFATOET, TR IRTERY LIFHTE
[FTELRN = BEDBAITEELTHRALET,

¥ Mix output version 8

Intel (R
starting
Starting
starting
starting
starting
starting
Starting
starting
starting
Starting
starting
starting
starting
starting
Starting
starting
starting
starting
starting
Starting
starting
starting
starting
starting
Starting
starting
starting
Starting
starting
FINI: en

IMAGE NAME

SWin

FEOOAOAAAAAON MO St 3 3 5 % e e e e e N e e e e e e e e e ke ke ke

X 4. ZOEHD NS, TV r— a3 (linkpack_xeon64) T 28 ALyRME

0
1
2
3
4
5
6
7
g
9

am

EMIT_IMAGE_ADDRESSES

don:

7.2.0 external

\windows\system32\RPCRT4.d1]
‘\windows\SYSTEM32'sechost.d11
\Windows\system32\msvcrt.dl]l
‘\windows\system32\advapi32.dll
\Windows\system32\RPCRT4.d1]
O\Windows\SYSTEM32\sechost.d11
\windows\system32\msvert.dll
S\Windows\system32\advapi32.dl]
'\Program Files (x86)\Common Files‘Intel‘Shared Libraries‘redist'intelé4" compiler’1ibiomp5md.d11
ows\SYSTEM32\ntd11.d11

\Windows\system32\KERNEL32.DLL
\windows'\system32\KERNELEASE. d11
:\Benchmarks‘\Linpack1121\1inpack’1inpack_xeoné4. exe
END_IMAGE_ADDRESSES

LOW ADDRESS

7ffed4f90000
7ffeds170000
7ffed36c0000
7ffed3090000
7ffed4fo0000
7ffed5170000
7ffed36c0000
7ffed3090000

7ffed51d0000
7ffed2db0000
7ffed2770000
779260000

HIGH ADDRESS

7ffeds0cstff
7ffedsicefff
7ffed3veeffft
7ffed3134fff
7ffeds0csfff
7ffedsicefff
7ffed3veefff
7ffed3134fff

000180000000 00018014efff

7ffeds378fff
7ffed2eedfff
7ffed287efff
TEf792cf7FFF

THTHAZEN I DYET,
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#
# STATS FOR TID O EMIT# 1

# EMIT_TOP_BLOCK_STATS FOR TID ] EMIT # 1 EVENT—ICOUNT
ELOCK: 00000 8 g
00007ff7929b33b0:
00007 ff7929b33b5:
00007Tf7929b33ba:
00007 Tf7929b33bf:
00007ff7929b33c5:
00007 Tf7929b33cc:
00007Tf7929b33d3:
00007 Tf7929b33d8:
00007ff7929b33dd:
00007 Tf7929b33e2:
00007Tf7929b33e8:
00007Tf7929b33ed:
00007 ff7929b33F2:
00007 Tf7929b33F7:
00007Tf7929b33fd:
00007Tf7929b3404 :
00007ff7929b3409:
00007 Tf7929b340e:
00007Tf7929b3413:
00007Tf7929b3417:
00007ff7929b341c:
00007Tf7929b3421:
00007 Tf7929b3427:
00007ff7929b342¢c:
00007ff7929b3431:
00007Tf7929b3436:
00007Tf7929b343c:
00007ff7929b3441 :
00007 Tf7929b3446:
00007 Tf7929b344b:
00007Tf7929b3451:
00007 ff7929b3458:
00007 Tf7929b345d:
00007Tf7929b3462:
00007 Tf7929b3467:
nonn7FF7a?>ah34 A0 -

XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIs
XDIS
XDIS
XDIS
XDIs
XDIS
XDIS
XDIS
XDIs
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIS
XDIs
XDIS
WNTS

5. ALYk 0 (TID 0) CERASN =8

PC: 0004

FMA C4E2ESBBEOQ
FMA C462E5BE8C1
FMA C462E5B8E2

0F188B40020000

SSE

FMA C462ESBBC9
FMA C462ES5BBEA
AVX C4E27D195D90
FMA C4E2ESBEFO

FMA C462E5B8D1

FMA C462E5B8F2

AVX C4E27D195D9B
55E OF188B80020000
FMA CAE2ESB8FB

AVX CS5FD1043E0

FMA C462E5B8D9
AvVX C5FD100B

A

vfmadd231pd ymm4 ymm3 , ymmD
vfmadd231pd ymm&, ymm3, ymml
vfmadd231pd ymmlz2, ymm3, ymmz

231p ymm9, ymm3, i
vfmadd231pd ymml3, ymm3, ymm2
vbroadcastsd ymm3, qword ptr [rbp-0x70]
vfmadd231pd ymm&, ymm3, ymmO
wvfmadd231pd ymml0, wymm3, ymml
vfmadd231pd ymmild, ymm3, ymm2
vbroadcastsd ymm3, gword Etr [rbp-0x68]
prefetcht0 zmmword ptr [rbx+0x280]
wvfmadd231pd ymm7, ymm3, ymmO
wvmovupd ymmO, ymmword ptr [rbx-0x20]
vfmadd231pd ymmll, wymm3, ymml
ﬂgovupd ymml, wymmword ptr [rbx]

LY 2

AWX C5FD105320
AWX C4E27D195DA0D
ebeieied

#BYTES: 494

wvmovupd ymm2, ymmword ptr [rbx+0x20]
vbroadcastsd ymm3, gword ptr [rbp-0x60]

FMA C462E5B8C1
FMA C462E5BBEZ2
AVX C4E27D195DAB
FMA C4E2ESBBES
FMA C462E5BBCY
FMA C462E5SB8EA
AVX C4E27D195DBO
SSE OF1EEBC0020000
FMA C4EZESBEFO
FMA C462E5B8D1
FMA C462E5B8F2
AVX C4E27D195DBE
EMa rAEPESRRER

SEES 2147 (AVX, FMA, SSE) A%

wvfmadd231pd ymm&, ymm3, ymml
vfmadd231pd ymml2, ymm3, ymm2
vbroadcastsd ymm3, gword ptr [rbp-0x58]
vfmadd231pd ymm3, ymm3, ymmO
vfmadd231pd ymm3, ymm3, ymml
vfmadd231lpd ymml3, ymm3, ymm2
vbroadcastsd ymm3, gword Etr [rbp-0x50]
prefetcht0 zmmword ptr [rbx+0x2c0]
vfmadd231pd ymmé&, ymm3, ymmO
vfmadd231lpd ymml0Q, wymm3, ymml
vfmadd231pd ymmld, ymm3, ymm2
vbroadcastsd ymm3, qword ptr [rbp-0x48]
wFmadd? 31 nd vmm?  wmm2 wmm

%: 66

MYFET,

cumltvi:
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AL LA el 1 RS e T

ADD

AND
CALL_NEAR
CMOVNZ

CMP

DEC

IMUL

L

JLE

IMP

INL

JNLE

INZ

JZ

LEA

MOV

MOVSX

NEG

NOP

POP
PREFETCHNTA
PREFETCHTO
PREFETCHTZ2
PUSH
RET_MNEAR
SAR

SHL

SHR

SUB

TEST
VADDPD
VBEROADCASTSD
VFMADDZ231PD
VMOVAPD
VMOVHPD
VMOVLPD
VMOVSD
VMOVUPD
VMOVUPS
VMULPD
VPERMZF128
VUNPCKHPD
VUNPCKLPD
VXORPD
VZEROUFPER
XOR

#total

ey

6. ALYFDTZRZEIZ. ALYFTHEAIN-HFEZDORBARTINET,

R AT AT

38965341
35065456
901

451

894669
36753660
741062
103815
72561172
900

788156
1705122252
449
35065905
70917070
109611853
451

451
141084814
3608
3336738912
10430975952
210381528
3608

35346
35853165
34900

1353
5078838974
1646235
420763380
267289806096
B00B1702208
7072032

72

24

48
20982384228
418348
11155896
4083948
2041968
2041968
420763272
34895

451

150003641243
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UCOMISD

90477

UNPCKHPD 60000
UNPCKLFD 14070000
VADDPD 12703666602
VADDSD 1003125
VANDPD 112559999
VBROADCASTSD 751846682928
VCMPFPD 112514987
VCOMISD 45000
VDIVSD 30000
VEXTRACTF1ZE 603746
VEXTRACTI1Z28 29987
VYFMADDZ13PD 477875008
VEMADD2135D 863125
VYFMADDZ31PD 2238018389074
VYFMADDZ 315D 1425000
YFNMADDZ13PD 5344091648
VYFNMADDZ1 35D 100080
YFNMADDZ 31PD 5343835008
VINSERTF1Z2E 1316250
VMASKMOVPD 45000
YMAXPD 112514996
YMAXSD 29996
YMOVAPD 196293483
VMOVAPS 17915
YMOVD 29996
YMOWVDOA 29996
YMOVDQU 52496
YMOWVHFD 1487016
VMOVLPD 672
YMOWVQ 59983
YMOVSD 6972991
YMOVUFPD 590092543704
YMOVUPS 31045366
YMULFPD 1350007317
YMULSD 3411344
VPADDQ 112514996
VYPELENDVE 112574961
VPEROADCASTQ 59992
VPCMPEQD 59992
VPCMPEQQ 29996
VPCMPGTQ 59974
VPERMZ2F128 338383536
VPSHUFD 29987
VPTEST 29996
VPXOR 29996
VSUBPD 22968
VUCOMISD 1005448
VUNPCKHPD 169795346
VUNPCKLPD 169191600
VXORPD 11776357707
VXORPS 180000
VZEROUPPER 1424502
XADD 3347191
XCHG 671
XGETBY 3
XOR 1683444290
*total 4437785838415

# END_GLOBAL_DYNAMIC_STATS

1. HAT7ANDRRIZ. TTVr—2av 7 T r—2av THEASNES4T3)—DFTRTO@RT
ARIRENFET,

‘ast' AL av DB HEBBRT S

ast ATV ERELTAUTIL® SDE ZEITLI=#ER(X. /1> TIL® SSE &/ TIL® AVX D E]Y
BZZBTETIDIHR/IBET,


http://www.isus.jp/wp-content/uploads/569-fig7.png�

AVX,/55E transition checker

"Penalty in Block' provides the address (rip) of the code basic block with
the penaties.

'Dynamic AVX to SSE Transition' counts the number of potentially
costly AVX-TO-55E sequences

"Dynamic 55E to AVX Transition’ counts the number of potentially
costly SSE-TO-AVX sequences

'Static Icount’ is the static number instructions in the block

"Executions’ is the dynamic number of times the block was executed

"Dynamic Icount’ s the product of the static icount and executions columns
"Previous Block' is an attempt to find the previous control flow block
'state Change Block® is an attempt to find the block that put the

state machine in a state that conflicted with this block, causing a
transition in this block

A e e e e e e ke e e e e e e e e e e R TR

Penalty Dynamic Dynamic State
in  AvX to 55E SSE to AVX  Static Dynamic Previous Change
Block Transition Transition Icount Executions Lcount Block Block
APy
AVX_Tto_S5E_transition_instances: 0
SSE_to_AvX_transition_instances: 0
— [ - AXZ7765838415
# AVX¥_to_SSE_instances/instruction: 0. 0000
# SSE_to_AV¥_instances/instruction: 0. 0000
# AWX_to_S5E_instances/100instructions: 0. 0000
# SSE_to_Av¥_instances/100instructions: 0. 0000

8. 1T IL® SSE-A1TILR®AVX EA T IL® AVX-AL T )L® SSE DYIYEZ N THhI TLOVEE A,

AT IL® SSE &4 TILR®AVX BIDYIYE ZIZIX, ZLDEFTHAVILBEMINET  FEICK-TIE.
20,000 A IILIZHETBIENHYET . T8, COYYBZZRBOTENEETT, COYYE
ZDHor=15a "Last HATFAILIEE 9 DLSIZHYET,
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Penalty Dynamic Dynamic ; -
in  AVX to SS5E  SSE to AWX  Static Dynamic Previo ™ = @
Block  Transiticn  Transitien  Icoumt Executions  Icount Block
ex7fffoe885eca 1 5] 14 3 42 ex7fffoeBE6596 ax7fff
#Initial state from routine: “unknown® @ @x7fffo9742a3f7
#Previous block in routine: *unknown® [ ex7fffoee86596
#Penalty detected in routine: Funknown® @ e@x7fffo@esSeca
ex7fff3781fada 1 5] 27 3 81 ex7fffoa781fa77 ex7fff
#Initial state from routine: Funknown® @ @x7fFf9742a3f7
#Previous block in routine: *unknown® @ @x7fffa781fa77
#Penalty detected in routine: *unknown® @ ex7fffo781fa%a
ex7f 3003410 5] 1 16 ] 144 ex7fffeadaored ax7fff
#Initial state from routine: *unknown® @ ex7fffoees7fed
#Previous block in routine: *unknown® @ @x7fff8adBaved
#Penalty detected in routine: Funknown® @ e@x7fffoees4led
ex7fffoeasifed 1 5] 3 93 279 ex7fffoees7fer ax7fff
#Initial state from routine: “unknown® @ ex7fffo9742a3f7
#Previous block in routine: *unknown® @ ex7fffoeesife?
#Penalty detected in routine: *unknown® @ @x7fffo@e87fed
ex7Fffoeas7ffa a 1 [ 51 306 ex7fffoees7fed ax7fff
#Initial state from routine: *unknown® @ ex7fffo9781fa%a
#Previous block in routine: *unknown® @ ex7fffoees7fed
#Penalty detected in routine: Funknown® @ ex7fffoees7ffs
Bx7fffI0a88c70 5] 2 9 168 1512 ex7fffoee8sc2s ax7fff
#Initial state from routine: _ platform_memset$VARIANTSUnknown @ @x7fffo8es38coa
#Previous block in routine: __platform_memset3VARIANTSUnknown @ ex7fffosessc2s
#Penalty detected in routine: *unknown® @ ex7fffoeesscie
ex7FTfI0038cen 2 5] 8 7 56 Bxle7esdcss ex7fff

#Initial state from routine:
#Previcus block in routine:
#Penalty detected in routine:

Funknown®

@ ex7fffa742a3f7

__stubs @ ex16788dcE4
__platform_memset$VARIANTSUnknown @ ex7fffoeesacee

MARY

# AVX_to SSE_transition_instances: 5
# S5E to AVX transition instances: 4 I

Lynamic_1insts: 053282184
# AVX_to SSE_instances/instruction: e.oee
# SSE_to_AVX_instances/instruction: e. o880
# AVX_to_SSE_instances/1@@instructions: e. o882
# SSE_to AVX_instances/1@8instructions: e.02880 L

9. /1T JL® SSE- 4T IL®AVX EAL T IL® AVX-A4 T I)L® SSE DYIYEZ MNfThnTLVET,
COUYBARFILTA—DEEREICDONTIE, [9] ZSBL TS,
427 )L® SDE DX K

WRERETS

A>T I)L® SDE (&, A—FIZEFNDHT (M) TIELLK 7TV —2a> OETPRICETINHH
(BH) DAHAAIUELET . T I—FOREDEETHEDHTDETNIEESNS 7 —ATHIRE
D&HOIGEEIZ. 7TV —2avE T\ I TEDIERIAELET, a—FOHEDBEICRIGTHT7RL
RATAYITRESNSIMENREINGNS-5E . BENEBLEVDBGENRELI-CLERLE
9o 12T IL® SDE (. SO &SHKIRITHKIET 7=, start-address 4> stop-address 773> %1iE
BHLTOWET . Cho0F T aviE, FFasvMEsh TOWER AL ° 12T IIL® SDE DFRD Y —RT
FEaAUMEENDATRESELHYET,

CCCTEERILF.BLHDEATLavOAATTZ I)r—2a a9 58, SELEMETNEHLST-
H.1EINOERITTIRTDEREFFAHLIETEFEA BIZ. BLRDED7—0—KT7I)r—a % E
TFL.BEZRIILEIFESHARBRILVTLES,
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NITA—T 2 RA LD T8

AT I)L® SDE [&. 12T IL® SSE-4TIL® AVX EA4 T IL® AVX-12TI)L® SSE DYIYEZ %48
HEBTENTEET, COUYBZZRMOIT ZET. N TH—TUREZM L TESRREEAHYET,

FELBRAE—EFBOGET—2-TIAANNEFIVITH

AT IL® SDE [Z(X, REHRRA UV EA—ERBEUET—R T IA AV MDF oy IBBEN EH>TLET,
LTI, /12T I)L® SDE F¥a s bkl iz. D 2 DOHEEICEEET 54T av DERBEATY,

Checking for bad pointers and data misalignment

Twio of the more commion emore when brnging up new code are (a) dereferencing bad pointers, either null
pointers or peinting to inaccessible memory and (b) misaligned data accesses. Intel SDE has features to
help identify these situations in progams.

The options for the pointer checker ars:

=null check [defzult 0]

Check memops for null references.
—null_check_cut [default sde-null-check.cut.txt]

Cutput file name for -null-check.
“ptr_kreskpoint [delsult 0]

Make the ptr checker raise application break poimt on errcrs.
=ptr_check [default 0]

Wild peinter checkezr. Checks memcps for accessibdility.
-ptr_check_cut [default sde-ptr-check.cut. txt]

Output file name for =ptr=check.
-ptr_check warm [default 0]

Make the prr checker warn on errors. Defauls is deo die on

Brrors.

-ptr_raise [defaulrn 0]

Make the ptr checker rzise excepticn cn errcrs. Default is teo
do

PIN_SafeCopy on 3o that errors are ignored im analysis
routines.

The alignment checker can give profiles of data alignment throught the program as well as when and where
data accesses are misaligned.

—align checker [default normal]

Check for unaligned memory accesses mixing. Valid choices are:
assert,

warn, zepocrt, normzl, cr igncze. There are azlsc assert—zll,
warn-all

and report—zll which watch all instructicns, including theose
that do

not require alignment.
—align checker Z5&k [default 0]

Limit checker to conly checking for Z5&k (32B) memory
references.
-align checker file [default sde-align-checker-ocut.txt]

File name for messagea zbout unaligned memory accesses.
—align checker image [default ]

Only check instructicns im the named image

—align checker prefetch [default 1]

10. T\ T A T3y
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