FERMAT)—DT7 I TH—F—EHIC
1T IL® Inspector AT 5

CORFF. AOTIL® TARAY/N—-J—VIZABEIN TV A Use Intel® Inspector for Persistent
Memory Out-of-Order Store Analysis | BAESERTY,

FREEEAT)—~DEETIER

HFLLWA>TIL® Optane™ DC /S—Y ATUR AR —DHRRKDFAD 1 D&, BEAE)— TR
E—FTY, TATIT—ITE T CNIFREEDOTERMEAT)—TOVIETT ) r—2av DT FLRZERMIC
TYTLT BEDNACTRLRATEEG AR —DESICFERATESILZEKRLET  COAE)—~DT IR
(F. S RTL1/O R IEFERTHEYVEERTHAEFREIN SIS T —2ETRTEKFIEINETS,
Bz X, REFFEIETINSHETIE, ZOREICT—FEIIZEY B THILT, PEIRLURIO T —20T R
THRESNTWSO, SHEEZHRITT AIENTEET,

FEREAT)—Z2EATEIEE. AEERIT HBEO—ENEER T ILENHDHH. TOTS30T7D
FREITEZFET, PHIFECTLRET DAREEAH DO TOTSLRFEICT—2EZFMDREICHROR
ETY,

ST -FTF)r—3a>

BAIDI—FIE, % THEAMBI0, LA—RETERIEAT—ISRHENITEMLET . BEEO T X (LE
T BEOLI—FBEIDESNERT TSI D BYET . TOT T AL, T—5ET D5 IHE#HT 50
HCEFRTHTOVIEFHLET, LO—FRETET, BERET 2107 Ov o2 K EHARBBI
RO D SRELRITRR TR AHYET . T0OF0, BMESN TV ELI—FEEEEAYF—TOvY
AEMENTVET,

struct header_t

{

uint32_t counter;
uint8_t reserved[60];

3

struct record_t

{

char name[63];
char valid;

}:

LITFIE "#&# 3—FTY,

for (int i = 0; 1 < RecordsToWrite; i++)

{ // Store number of records
header->counter++;

if(rand % 2 == 0)

//Store valid record
snprintf(records[i].name, sizeof(records[i].-name),
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"record #%u', i + 1);
_mm_clflush(records[i]-name);

records[i]-valid = true;
}

else

// Store empty record
records[i]-valid = false;

_mm_clflush(&records[i].-valid);

}

TV r—2avid, TA—ILbLSURT, FHILGULHE (O TOEBREELGE) ARLELTLT—
SEEEHBLEVESICT IBEAHYET . TD=HIZE, — I HOPEIETAT—ITT—HEED
—BMERLOENRIITTRETT,

2 DHDOI—RIE AE)—ZHRARY . T 277U DT RTOBEMGLI—FEHALETS,

for (Uint32_t i = 0; 1 < header->counter; i++)

{
// 1f record is valid, print it to console
if (records[i]-valid)
{
std: :cout << "found valid record:\n";
std::cout << " name = " << records[i]-.-name << "\n";
}
}

DT TVr—3 ExRTT5L HIFEYORERNEONTET . TRTHRBLEVESICEZEFT A,
AT IL® Inspector DFEREMEA L ARYA—Y— )LEFRAL T, BENLGTEREAE)—DTOS 52
VO IS—DEELZERTEEY,

FIVr—avDESEFTVY

RPIDETTIX, TV —2a0BED KT —2ETEREEAT) —ITEBMLTOENARET , XDaT
VREERTLES,

pmeminsp cb -- out_of order write
RORATYT T TIVr—2a0NEDKIINT &R ATMO>TLEIMNARET,
pmeminsp ca -- out_of order read

T—AEREL=L, T—20—BHICET 57TV r— a0 O E LB EITVES . TN T4 —
B— ART7BTE—RTLR—MEERT BHICIE ROIATIFEEITLES,

pmeminsp rp -check-out-of-order-store -insp -- out_of order
IWESNF=T—2IE. BEDTALIR)—LTD '.pmeminspdata’ 47T 7+ /LE—IZHEIHSNET,

AT IL® Inspector DY ZT4 QI A—HF—A2A—Tx4( X (Ul) TT—REXRTTBHICIE. RDaTY
FEETLET,



inspxe-gui ./pmeminspdata

WO DREENHRESNTLET,

Description Source Function Module Variable

Memory store main_article.cpp:76 save_data_file out_of_order.exe
T4 _mm clflush(records([i].name); r.exe!save_data file - main_article.cpp:76
75 !main - main_article.cpp:141
T6 records[i] .valid = true; ! _tmainCRIStartup - crtexe.c:626
77 } out_of_ order.exe!mainCRTStartup - crtexe.c:465
78 else kernel32.dll!BaseThreadInitThunk

Primary store  main_article.cpp:68 save_data_file out_of_order.exe
66 { out_of_ order.exe!save_data file — main article.cpp:&8
67 //Increment number of records out_of ain - main article.cpp:l4l
68 header->rcounter++; out_ tmainCRTStartup - crtexe.c:626
69 out_of i ainCRIStartup - crtexe.c:465
70 if(rand() % 2 = 0) kernel32.dll!BaseThreadInitThunk

A>T IIL® Inspector [&. La—F® 'valid' 757 E&FLaA—FEA I 2—DEMIEF N ELRNZEE
|MELTWET . hIA—FAU ) AVRLTHD 'valid' 75T ZRETHETOREIZTTIr— a0 hiik
TLESE. CRIERBELAYET . AT —2HLa—FITBMSN BRIV 2—N1 o) Ao kah b
= WOV B—IFA VD) AU RSN TH, FLOLA—REFEREMEAT)—THHIEShTEEA UBEDOZFD
JOvIDHEARYIEKREZDEMEIZLEYET,

A>T IL® Inspector M Ul [, RIROEEZRILY IL—TIZFEH T, “header->counter” DOEHMIEF
M 'name' AUN—DELGLEHD TELLGWIEERLTVET , LAL., 'name’ Ao/N\—(F. WEDLI—
FAREE SN -RICERE SN D 'valid' TZV(KFT 510, 'name’ AU /N\—(IZET BHIERFIFBFETEE
ED

—RBMOLENT—2DEBIE

COMBEEBETAICIE. FIOFTILDY—REERTILELHYET,

for (int i = 0; 1 < RecordsToWrite; i++)

{
if(randQ % 2 == 0)
{

//Store valid record

snprintf(records[i]-name, sizeof(records[i].-name),
"record #%u", 1 + 1);

_mm_clflush(records[i]-name);

records[i].valid = true;

}

else

{
//Store empty record

records[i].valid = false;
_mm_clflush(&records[i].valid);

//Increment number of records
header->counter++;



RACLI—FDORBERMHL T, NI ERICTFERMEAT ) —ITBHSNE LTIy aLlEzET . £DR
TOH. B LA—FEN I A—EREITAV V) AVITEET . COIRFZEFERTHIET, LS TL
BOLa—RFPEIMIZHHBEESN-La—FDRARY IR > THRAMONDDEHEES .

RIZ.ZOTTVr—2avEBAVNALLT, FHOORENGVDHERT 5O A —ANTHITEBEE
TLES . ROITUFZEBEEEITLEY,

pmeminsp cb -- out_of order write
ZLT. CCTIEREELR—bEary—ILICHALET,

pmeminsp rp -check-out-of-order-store -- out_of order

FTIVr—arvDRREIE 2 DFEFIZHYEL=, 1 DB DML, 'counter' A2/ \—D&E D #HAEIZES
FTH5LDTT . H5 1 DIk, 'name’ AUN—~DIURILDEMIEFEHEIZTHIEEFRELTOET . HLT
HHMELRHEIMELNEREAD, 'name’ T—2T VI L&D 'valid' 75T IIKEFELTLNST=H . B2IC
B|RTEFET,

I
+H
7

# Diagnostic # 1: Out-of-order stores

Memory store
of size 4 at address 0x20AA9230000 (offset Ox0 in d:\testapp\outoforder.dat)
in d:\testapp\out_of order.exe!save_data_file_fixed at main_article.cpp:110 - 0x13D8
in d:\testapp\out_of order.exel!main at main_article.cpp:190 - 0x1886

is out of order with respect to

memory store
of size 1 at address 0x20AA923007F (offset Ox7F in d:\testapp\outoforder.dat)
in d:\testapp\out_of order.exel!save data_file_fixed at main_article.cpp:126 - 0x14A0
in d:\testapp\out_of_order.exelmain at main_article.cpp:190 - 0x1886

iy
H
+

# Diagnostic # 2: Out-of-order stores

Memory store

of size 1 at address 0x20AA9230080 (offset 0x80 in d:\testapp\outoforder.dat)

in c:\windows\system32\msvcr120d.dll!mbctombb_1 at <unknown_fFfile>:<unknown_line> -
0xC4F20

in c:\windows\system32\msvcr120d.dll!mbctombb_1 at <unknown_fFile>:<unknown_line> -
0xC3C93

in c:\windows\system32\msvcr120d.dllIsnprintf at <unknown_fFile>:<unknown_line> -
0x2D05B

in d:\testapp\out_of order.exel!save_data_file_fixed at main_article.cpp:118 - 0x144D

in d:\testapp\out_of order.exel!main at main_article.cpp:190 - 0x1886

is out of order with respect to

memory store

of size 8 at address 0x20AA9230088 (offset 0x88 in d:\testapp\outoforder.dat)

in c:\windows\system32\msvcr120d.dllImbctombb_1 at <unknown_file>:<unknown_line> -
0xC4F20

in c:\windows\system32\msvcr120d.dllImbctombb_1 at <unknown_file>:<unknown_line> -
0xC5083

in c:\windows\system32\msvcr120d.dllImbctombb_1 at <unknown_file>:<unknown_line> -
0xC4C38

in c:\windows\system32\msvcr120d.dll!snprintf at <unknown_file>:<unknown_line> -
0x2D05B

in d:\testapp\out_of order.exel!save_data_file_fixed at main_article.cpp:118 - 0x144D

in d:\testapp\out_of order.exel!main at main_article.cpp:190 - 0x1886
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