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10:30-17:00
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o AVFIL AVINAS—ICLBEELGREL 13:00 - 14:00

« A7 )L® VTune™ Amplifier &R #R 14:00 - 15:00
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e A>F)L® Advisor [&FBiR 15:15-16:15

« 145 )L® Inspector &R 16:15 - 16:45
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127 )° Inspector ICEDAEU—E ALY REDT/IN\VT

XEY—U—0 B8 T—Amae. TyvyrOvInDseET/I\vo

M, SEY—ILIC \ 0/y-2 19/,
2] oo Demiiosa st Do e PR == 1TARAE Y —ILIC D ROI DY 12%-21% 4. £
0 G Tamerd ARl Tyne I 3 Coleciontoni I ® summary | [ | E,H\HICFEE%«;#@:’%E bf?:li’B?’J\ﬂ%IEZIZ '\b\Q\Td:<t7~§E
Type | Sources Modules | state A : u ﬁﬁéb 7__\\“/ l\\\ 0w 9 '3: FE% $ I': ﬁiﬁﬁ % 78: LY
e B XEU—IS—ZYV-IGELTHREITDDIFHFE

4

o | 10f10 b || ¢
R T R A T I\ H—REIC KD FIRFEZ R D A BE
200 seneen e sy i iy el m FESEOERIICTL—IRTY FERE
e gy n ' a FIUH-TEMERLY R
Write winvideo.h:270 next_frame find_and_fix_threading_errors.exe g_updates

find_and fix threading errors.ex

JN\—2/3> 2019 OFTHEE
AEREMEARY—-I5—%2FE

B RNELTCWS/ARGFvyva1T7Iva

AT IV ADRRE

P IATA=T —DRERMEXEY - T

PMDK k= >H493/3>( Redo (WWHEL)OTITS—

£¥#: isus.jp/intel-inspector-xe/

1JXMEMA - Square Project IC& 301
CERT: U.S. Computer Emergency Readiness Team &0 Carnegie Mellon CyLab
NIST: National Institute of Standards & Technology : Square Project M#ER
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IN—3/3> 2019 DOFTHsE

127 JL® Inspector

%E;}E%j 7 'L_- L/-tzbj__\\_g%1%}$§_é IL_- '3:? D a [ Type Sources Modules State
m :F-\—; \y:/j_b\ BZ:}E%'HE)( = U —\D EP1 @  Missing cache flush MSVCR120D.dI1:0x4B... MSVCRI120D.dIl Re New

HP2 @ Missing cache flush trace.pmem.cpp:201.. tachyon.exe Re Mew

— NN
7 7 \y :/ 1 b\ %\g HP3 a Missing cache flush before unmap() pmem_windows.cpp... tachyon.exe Fe Mew

41 1of1 [ Al

N —_— Description Source Medule Variable
;I\}E%'lix | IJ — I 7 _Q%% Controlled variable trace.pmem.cpp:243 do_render  tachyon.exe
7- - 241 color_t *pixel = arb[width * ¥ + x]; |[tachyon.exe!do_re
/ -~ — ~ P P _ - . N I N
q\E L/ Z \é/ E # W\~ W\~ 242 pixel = render_one_pixel(x, y, locall|tachyon.exe!thre:
. L )-l" d ’v / / j‘ 7 7 / / j‘ 243 r3->pixels_stored++; tachyon.exe!trace
- ~ 244 drawing.put_pixel (*pixel): tachyon.exe!trace
. Z |\ J 7I / ;{0): |\E’ 245 1 tachyon.exe ! rende
Unflushed memory store trace.pmem.cpp:242 do_render  tachyon.exe
ICATA =T —DRBHRMEXE - RT
. J 0) S :E I J 240 { tachyon.exe!do_re
\ 241 color_t *pixel = srb[width * v + x]; (|tachycn.exe!thre:
_— N ~ ~
. PM DK I\ 7 / I ’ gy 3 /G) Redo (“b DEI L/) 242 *pixel = render one pixel(x, y, locall|tachyon.exe!trace

243 rs->pixels_stored++; tachyon.exe!trace

D ';\I _7 — 244 drawing.put_pizel (*pixel); tachyon.exe !rende| |,

PMDK = Persistent Memory Developer Kit (FMBF X EU—BFEF v~ [HNVML)

(4
.'m Software User Society ~ ©2019 iSUS *zoftits, #e&aLls, —RICEHORR, BIEECFERHIECT.
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A eEMEN DD FILLWXEY—- AL —-
F0./03—TY

m NVDIMM ICHDT—IE /N1 7 RL XI5
EARET. VAT LA TOTS LANISY
2alTHREREFESNEFI NVDIMM 70t
A L1757 —[& DRAM ICEELET

m JOJSAIX BEDCPUO—R/ARTH
SAE{ERLT NVDIMM #3522 LET

NVDIMM Z{ERT X EU—[EE

-

EEED BN -- D N
y
2 ] 2 Ri L2 J L2
|
4

4 N\
=2 E3 - B2 =3

J

1
!
NVDIMM

L. O—FRONTA—T /AR ARICEIESHI T2 HEE(E
WODDOTOT S =T DFREICTHNT BZNENGHNDET
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NVDIMM Z{ER I3 XEYU—[E=E
RBEEATY—ADZRZIEFvryvyan | )
S DB LS A T

T—HIF T EREXEY—ITETDET
IK#E ClEHDFEEA EEQFHE!

FEREATY—\ORMIERE X =77 B
FEZDHZENHDET | : J
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https://www.isus.jp/products/inspector/detect-persistent-memory-errors-with-persistence-inspector/

FEFEEXAEY—DFIAH

ROA—RHICDODWTERTHET,
ZRIEFR. AN T ST %=I%HN9 D address BiER=ZIRLVET,

struct address {

int main () char name[64];

{ char address[64];
struct address *head = NULL; int valid;
int fd; }

fd = open ("addressbook.pmem", O CREAT|O RDWR, 0666) ;
posix fallocate(fd, 0, sizeof (struct address));

head = (struct address *)mmap (NULL, sizeof (struct address), PROT READ|PROT WRITE,
MAP SHARED, fd, 0);

close (£d) ; munmap %ﬂ?UHﬂUEWC@EﬂfJ\\g&bﬂ

strcpy (head->name, "Clark Kent"); T-LﬁF:\
strcpy (head->address, "344 Clinton St, Metropolis, DC 95308") ;| KEEENOT-F-Te EEaat-1a o[-l al=t-To Bo-Te (s | 1T NE:A LN
head—ovalld — L O head->valid DL\ INH XEU—
munmap (head, sizeof (struct address)):; :/7\7_'AIC§UL’E|'? 7-.K i'ﬂﬁéﬂfdtb\
. ] 3 DINTHKFEENS
return 0; o
} 1 DFEEIF 2 DOHNKGIEETND
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NVDIMM ZERLDD . T—50—EBEMErEE
IR HIFIT DI &bh_---

FyvwvamTIoIVIaATRIIMI=T1F?
m T—AFIFYYVVANSREBREEXEY DTSV nE
m LW LKEDTSVValF/INTA—T TV ADETZIEL

Fywvw TSV a9 BERIE?
m Thead->valid) Zs&ELRE&IC. T head->name ;%I head->address ;)7
v/ aldiELLYH

T—HNFEDIERFTARTITBENEH
m [ head->name ;%™ head->address | Z#X 779 BHIIC Thead->valid; D%
EIFIELLD

PMDK = Persistent Memory Developer Kit (FMBF X EU—BFEF v~ [HNVML)
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m 77U —3voEElE

m 127 )L® Inspector OFEFMEA AN
DY—ICRERER T T —XZiEBA]

n BEERER T —IAEHENTD

BERERTI—XZHITITD

m BRHSINEEZLN—F9 3D

FrvaTIVIIONRRE

NRFEIFAEGRFVvyYI21T7I5vIa BEREERITOES |

T ATA—T—DRIBREAEY—R T

EDBELOTHEWES

BEFHGVLEDELOY

FIUg =3
PMDK k55432
FPIVg—=3THdN, FrelE
PMDK ERiELOY D
FIvODOIHNEE?
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RIBEREE T TV —2ayndEls

BELRETr1LIRU— (BIXIL Jopt/intel/) IC Parallel Studio XE YV —ILDT 74
IV A R—=ILEnfeb, 17 )L°® Inspector O inspxe-vers.sh ZE1TLT/\X

ZEMLET,

$ Source /opt/intel/inspector/inspxe-vars.sh

BHRDESD  FEHEMUXEY—T7TUT -3 VIFBE 2 DOTT—XTEHIN
£I .17 I)L° Inspector DFRIEFRMEA VAR —%#EHITBICIZ,. INBD 2 D
D7 T—ADI—F%EFHRITDIVRENDDET

G- 38US
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address {

FAGlZAREREA AR Y —THETT D e

valid;
3

EERERNTI—X [EERERTI—X
main() main()

address *head = ; address *head =
fd; fd;

fd = open("addressbook.pmem", O _CREAT | O_RDWR, 0666); fd = open("addressbook.pmem", O _CREAT | O_RDWR, 0666);
posix_fallocate(fd, o, ( address)); posix_fallocate(fd, 0, ( address));

head = ( address *)mmap ( , ( address), head = ( address *)mmap ( 5 ( address),
PROT_READ | PROT_WRITE, MAP_SHARED, fd, 0); PROT_READ | PROT_WRITE, MAP_SHARED, fd, 0);
close(fd); close(fd);

strcpy(head->name, "Clark Kent"); if(head->valid==1)

strcpy(head->address, "344 Clinton St, Metropolis, DC 95308"); printf("%s%s¥n", head->name, head->address);
head->valid = 1;

{ e
'Q/ 5 m Softuuare User Society  ©2019isUs *zoftemit s, #@EHEE, —BICEHOFT, BES I SBHIECT, 13



[EERENRT I —XZH{INTS

XDIARY FIF BEERERN T —AENZETLET:
$ pmeminsp cb [options] -- <application> <application-arguments]
ROIVVBIF BEERERT T — AR ZEITLET:
$ pmeminsp ca [options] -- <application> <application-arguments]

MMERMUXEU—T71ILICEDRIELTLDIERIE,
-pmem-file <pmem-file> A772/3>% pmeminsp IV RICIEET D

cb : check-before-unfortunate-event
ca: check-after-unfortunate-event

(5
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v e Software User Society ~— ©2019isUs *zoftnits, BREHLE d —RICEHOER, HEEIFEREHECT,



BN zEEZL RK—F93

BRESNETRERMEATY—OREDOL N—r2ENTBICIFE RO
FEEITLET:

$ pmeminsp rp [options] -- <before-unfortunate-event-application> [after-
unfortunate-event-application]

1> 7 )L® Inspector DRERMEA >V ART I —CEo>TER S NDEZRIHI:
B FyvIaIISVYIDNRE

NRIFCIEFAEGTVYyY/2T7Iv/a

PIOCATA=T —OAREBEREXEY—RA LT

EDEHLOT OV EFHT

EHGVLEDELOD
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LiR—kGl:Fev/ 275V a0FE

FEFREXEY—RALT (RVIDODALRT) DFvva2T7S5VYADARREIR, BICERGEONEFKEX
TBYU—RE7 2 DEHOARARY) CEAELTVWERTBENGTEREIL, 2 DHOAR TP DOREICIES
NRELEBZS. 2 DEODARZIFKGIELSNEITN, FIDRA L7 [FXKELSNFNETT

RIDAEIY—RART

/home/joe/pmeminsp/addressbook/writeaddressbook!main at writeaddressbook.c:24 - @x6ED,
flib/x86_64-linux-gnu/libc.so.6!__libc_start_main, at: - ®x21F43
Jhome/joe/pmeminsp/addressbook/writeaddressbook! start at: - 8x594

/home/joe/pmeminsp/addressbook/writeaddressbook!main at: writeaddressbook.c:26 - 8x73F,
/lib/x86 64-linux-gnu/libc.so.6! libc start main, at: - @x21F43,
Jhomefjoe/pmeminsp/addresshook/writeaddresshook! start at: - 8x«594

DA ST DBRANBOXEY—O—FREPLTFITRLET:

in /lib/x86_64-linux-gnu/libc.so.6!strlen at: - 0x889DA

CNUERICRT 2 DEBORA ST DIGFANBDOXAE)—O—RICKFLET:

in /home/joe/pmeminsp/addressbook/readaddressbook!main at readaddressbook.c:22 - Ox6BO




d—FRDZEEH

B CLFLUSHOPT s &{EBLT
Fvw/aTISVIaDI1I=0
EHEIELET

B CLFLUSHOPT @i MEICIELLY
BRI Z8H I BesIC AT
Jx/R%ZEITLEXT

B COV/\13I3HEHAHEEE,
_mm_clflushopt(),
_mm_sfence() =R LET

m Software User Society ~ ©2019isus *zoftemits

address {
name[64];
address|[64];
valid;

b

main()
{
address *head =
fd;
fd = open("addressbook.pmem", O_CREAT | O_RDWR, 0666);
posix_fallocate(fd, o, ¢ address));

head = ( address *)mmap( , ( address),

PROT_READ | PROT_WRITE, MAP_SHARED, fd, 0);
close(fd);

strcpy(head->name, "Clark Kent");

strcpy(head->address, "344 Clinton St, Metropolis, DC 95308");
_mm_clflushopt(&(head->name));
_mm_clflushopt(&(head->address));

_mm_sfence();

head->valid = 1;
_mm_clflushopt(&(head->valid));
_mm_sfence();

R B RE &, —MRICEADRTR, BIRF T EREIECT,



15 J)L° Inspector 70O FOIER

TEREMA VAR I —ICEDERESNERERXEY—ICEHT TS —I(3,
1> 5 )L® Inspector @ GUI h\oEFRTE XTI,

$ pmem report 1</ RIC ff?'k"ii:ﬁ:l"fj;lﬁ? e
-insp A7V aVEIEET DL,
127 IL® Inspector 7O 0 %
ERLET,

E17#. .pmeminspdata >« L7 RUDMERL
SN UABROBRITERENEECTERINET,

127 IL® Inspector THEFMEA >V ART Y —DiERZRL<
$ inspxe-gui .pmeminspdata/rO00pmem/rO00pmem.inspxe

() o
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125 )° Inspector DR EFYEA 2V ANRIY—ICIE
EREEB T —XEEA

1> FIL® Inspector ODRBRIMEA Y ARTI—ICIZ . 7TV -3V EERE
BT —XBITOBBREEILEES MLV —ILITEBHTSD APl v DB DET

#define PMEMINSP PHASE AFTER UNFORTUNATE EVENT ©x2
__pmeminsp_start(unsigned int phase);

__pmeminsp_pause{unsigned int phase);
__pmeminsp_resume(unsigned int phase);
__pmeminsp_stop{unsigned int phase);

BIZIE FEEFRER T T— XD EH recover() BFOH LOREITHDIHE ., BFEICER
MDAHAIC  pmeminsp start (PMEMINSP PHASE AFTER UNFORTUNATE
EVENT) ZEEL, FA®OHAIC  pmeminsp stop (PMEMINSP PHASE AFTER
UNFORTUNATE EVENT) ZECELZFT

(A ) oo
4 — (] .
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125 )° Inspector DREFREA 2V ANRIY—ICEERER
Zx—A0OMKREEILZEMT D6

1 #include "pmeminsp.h

1> 7 )L® Inspector DAIEFE
pmeminsp Star‘t(PMEMINSP PHASE AFTER_UNFORTUNATE EVENT)' 4\/1/\()9@_0) APl 'i\

‘ . meemins p_stop( (PMEMINSP_PHASE_AFTER_UNFORTUNATE_EVENT) ; !._I.P p m e m I n s p -SO 5 4 7 5 IJ o _6
ERSNTLVET

main()

w = mmap(....);
__pmeminsp_stop((PMEMINSP PHASE_AFTER_UNFORTUNATE EVENT);

recover();

77U =3B RT BRI IELWAT Y 3V = EELETT . U TICHZRLET:

-1 /home/joe/pmeminsp/include -L /home/joe/pmeminsp/lib64 -lpmeminsp

: o
d - (] .
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