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prime_omp.c KJJE{HRY

ATFIE T prime omp.c BIIRAES , BN AR ¢

1 /*

2 * Copyright (c) 2006, 2010, Oracle and/or its affiliates. All Rights Reserved.
3 % @(#)prime omp.c 1.3 (Oracle) 10/03/26
4 *x/

5

6 #include <stdio.h>

7 #include <math.h>

8 #include <omp.h>

9

10 #define THREADS 4

11 #define N 10000

12

13 int primes[N];

14 int pflag[N];

15

16 int is_prime(int v)

17 {

18 int 1i;

19 int bound = floor(sqrt(v)) + 1;
20
21 for (i = 2; i < bound; i++) {
22 /* no need to check against known composites */
23 if (!'pflaglil)
24 continue;
25 if (v %1 ==0) {

26 pflag[v] = 0;

27 return 0;

28 }

29 }

30 return (v > 1);

31 }

32

33 int main(int argn, char **argv)
34

35 int i;

36 int total = 0;

37

38 #ifdef _OPENMP

39 omp_set dynamic(0);
40 omp_set_num_threads(THREADS) ;
41 #endif
42
43 for (i = 0; 1 < N; i++) {
44 pflagli] = 1;
45 }
46
47 #pragma omp parallel for
48 for (i =2; 1 < N; i++) {
49 if ( is _prime(i) ) {
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50 primes[total] = i;

51 total++;

52 }

53 }

54

55 printf("Number of prime numbers between 2 and %d: %d\n",
56 N, total);

57

58 return 0;

59 }

prime_pthr.c KRR

ANFIHT prime_pthr.c BIRAES , 2ATFFI7R ¢

/*
* Copyright (c) 2006, 2010, Oracle and/or its affiliates. All Rights Reserved.
* @(#)prime_pthr.c 1.4 (Oracle) 10/03/26
*/

#include <stdio.h>
#include <math.h>
#include <pthread.h>

O oo N U WN -

=
S

#define THREADS 4
#define N 10000

o e
w N =

int primes[N];
int pflag[N];
int total = 0;

e el
<~ o u s

int is_prime(int v)

{

=
© o

int i;
int bound = floor(sqrt(v)) + 1;

N NN
N = S

for (i = 2; 1 < bound; i++) {
/* no need to check against known composites */
if (!pflaglil])
continue;
if (v %1 ==0) {
pflaglv] = 0;
return 0;

WINNNNNNN
S VW ®NOoO U HS~W
-

}

return (v > 1);

w w w w
A WN =
-

void *work(void *arg)

{

w w
[o) BN,

int start;
int end;

w
~

% 2 E HiEsREdE 17



BuRe RBREIRI M

18

38
39
40
41
42
43
44
a5
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

int

int 1i;

start = (N/THREADS) * (*(int *)arg);
end = start + N/THREADS;
for (i = start; i < end; i++) {
if ( is_prime(i) ) {
primes[total] = i;
total++;
}

}
return NULL;

main(int argn, char **argv)

int i;
pthread_t tids[THREADS-1];

for (i = 0; 1 < N; i++) {
pflagli] = 1;
}

for (i = @; i < THREADS-1; i++) {
pthread create(&tids[i], NULL, work, (void *)&i);
}

i = THREADS-1;
work((void *)&i);

for (i = @; i < THREADS-1; i++) {
pthread_join(tids[i], NULL);
}

printf("Number of prime numbers between 2 and %d: %d\n",
N, total);

return 0;

¥ESF FI1E prime_omp.c F prime_pthr.c FEHE

LRBEBEERBENN , AENRKIFETHEN , A& RETHITESERS

[@. prime omp F prime pthr F2FFPRIEMAZ R A 1229,

BEmEFHEITRAITUEY , BTREFEEEIESA , /YT prime_omp 3§

prime_pthr BfEF& 4R IEMHER—EHHER.

ETERIRBIF | RN TR G S RURFFIZIT prime_omp F2FF :

% cc -xopenmp=noopt -o prime_omp prime_omp.c -1lm

o
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% ./prime_omp
Number of prime numbers between 2 and 10000: 1229
% ./prime_omp
Number of prime numbers between 2 and 10000: 1228
% ./prime_omp
Number of prime numbers between 2 and 10000: 1180

FENERIRBIF | FERRFFABN S LUGRFFFIZAT prime_pthr F2FF

% cc -mt -o prime_pthr prime_pthr.c -1m

% ./prime_pthr

Number of prime numbers between 2 and 10000: 1140
% ./prime_pthr

Number of prime numbers between 2 and 10000: 1122
% ./prime_pthr

Number of prime numbers between 2 and 10000: 1141

BHEESIMREFNZRETERNA—BM. TREFSREITXEREFXU LA RS
AR

BT R SEMARDH ARG , MR RS BN E.

AT AR AT AR TR BN IR S

LAENHTEFIE M-S Oracle Solaris Studio tERE TS HERIK W ER-DHTHREL,
RN RIS R =15

1. “AMAARS” [19]

2. “QIEZBURS MARINISRE" [20]
3. “REHIRFRARINRE" [21]

ARG

NTERFPRENBIESR , WRE e AREH TR S s T AN FE. i
EIJI&Tﬁf\iﬁﬁﬁiﬁ‘}ﬁﬁﬁ%ﬁ@ﬂﬁf‘%’:iﬁ%‘]ﬁ#kﬁtﬁo FEFEE N BT X FFE
WAL FFENTTI%.

MRS
ERMFARD |, DAIUE ISR SmiE 255 - xinstrument=datarace Xy FAFEFiH1T4%
¥, WIEMATERImIF oS 34 AR TR , DUERINEIESE .
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20

¥ -xinstrument=datarace JRiFz5 I EHARNE) A T4 FriIl B EmE+,

3 - f#F -xinstrument=datarace XFEFF I THMFAT , FWEEFETE -9 M , BNESE
BEAS B EBEREA TR N2 e, SRR TRIFURNSIES BN | B
EE kS, EER -xopenmp=noopt 4#i¥ OpenMP F2/F. {FRSMHEFINT , R
KEE (ATSANEMAM) TRERERN.

AT RA(E BT 6in £ 4 A HAR A IR RAD,
% cc -xinstrument=datarace -g -xopenmp=noopt -o prime_omp_inst prime_omp.c -lm

% cc -xinstrument=datarace -g -o prime_pthr_inst prime_pthr.c -lm

HEE , ARBITEEELAMERT _inst tRERK S, EAT UE X ZHFIRILER
MERZHEHREE, AT, IREHFN.

I — B

ERINFEFR BB MIERARE , FEF A Oracle Solaris Studio A
discover T E , discover(l) FT#A0 (Oracle Solaris Studio 12.4 : Discover I
Uncover FAF36RS ) FIHZT AT T WA,

X TAZFERG) , ERALLT SRR

% cc -xopenmp=noopt -g -o prime_omp prime_omp.c -lm

% cc -g -02 -o prime_pthr prime_pthr.c -lm

SR, STATBIZRE prime_omp F prime_pthr {4 3B ESIE1T discover :
% discover -i datarace -o prime_omp_disc prime_omp

% discover -i datarace -o prime_pthr_disc prime_pthr

XLy SN BIRAC I fE ) — 54X ED prime_omp disc F prime pthr_disc , A RUKXLE
THBIRALS collect —#S{EA , AU R {E LRSS TR BRI KER,

PIEBIES BRI

{ER™A -r race H5f collect 654 KE1TRE FHEFHTENITHAR S LUES AN
%%;_:: FF OpenMP F2F , MfR(EFNERERZ T—1 . HEARBRENHE+F , FH7T W
NRTE,

BT @I AGMIRARD A A — 2R A2 K%
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% collect -r race -o prime_omp_inst.er prime_omp_inst

% collect -r race -o prime_pthr_inst.er prime_pthr_inst

HTIBIFEA discover TAAIE N —HHIRLAEXE !
% collect -r race -o prime_omp_disc.er prime_omp_disc

% collect -r race -o prime_pthr_disc.er prime_pthr_disc

FPEARKMEEIEF RARTREN | BINERATE -r race AREH) collect A Z MR
FRRNKK. STEIRE , MERRRRZFEENRE RN,

B30 , #£ prime_omp.c  , HPA M TR E LT ¢

#define THREADS 4
AT EER 4 FERCAKT 1 EAREAN B (5120 8) KEMEFZEL.
prime_omp.c FHRIPATITEMEFEFIRSIAETL 2 F1 3000 2 [A]AH 5K :

#define N 3000

BT EY N KEREARFRSMALIE , AMERFPRITELZHEDNIE.

RERIES BRI

A AE AR AATES . MREAITESER er_print KARFREHIESARNIXR, LB
TS AMERENATASEBIR (It GUI Rl ; AR BRI — AR ERE A |, (BEH
b E-SHEREN TS e 281,

ERERNNRERLIEFRAXR
BEDEENWE  ERAUTHS -

% tha
FE— IR JSBERFEN 30T , B BIR "Welcome" (%il) FE.

SROMBELMNEAKAY, TARMEESMA , BMmE] UEHRBIERE.
REER T B RATEIRRA

= "Overview" (#iid) RHEBREEASRKKESHIA,

= "Races" (¥f) & , B/RFEFEINE IR B SIFR AR KEXHVE A
ARERER. BRANEDL P EFIAE, 1%563F "Races” (4F) MEFHWE , "Race
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Details" (FRFMER) BRSERE REFRNEUIES RS0 RMARERIFAE

=]

= "Dual Source” (W) A , BIR-SHTIEAIES FMFTRIEAAN FT AR
(B, KBRS AR T A8 B,
= “Experiments’ (SXK) PUEERKBFEE AR ST I EARABE NS,

AT PAEHEE R "More Views" (BZME) SR EFHANAE.

£ er_print EFFURFRRE

er_print SKAATEFR MG SITRE. X ERAEFRHER er_print SKATREFFHE
GEVEHREE T4, e MERaSTIEMMIEREARIEETH4.
{FF er print SKARFRESAN , U T FH4IEEFA :

B -races
ZIEMESREERIR PRI TESIES . 1 (er print) /RFF FHERE -races ,
ETE er_print @417 EFERE races,

®m  -rdetail race_id
ZEME BREBIERE race_id EIESE BHIVEMSE. 1 (er_print) /8T M8
%E -rdetail , BUELE er print 65417 _LFERE rdetail., TNRIEEM race id 4 alt
BB RTAVEEFRMEMEE. BN, BHEEBENFRRS | flihs — 1M UES
FB¥sE 1.

B -header
RIEM A B KRR A AMAS EFIRE T AMRRESL . £ (er_print) I&/R"4F
THERE header , EZFEM L 1T LIERE -header,

EXEZLER , ESH collect(l). tha(l)., analyzer(l) F1 er print(1) FHH.

T HESRIEER

ANNBUAER er_print S ITHAKRENITZ B RENEINE X BEES AR TE
8

Cn

s BIESAME— D,

= SRS AR EIIE vaddr, BIRAIE—AN B , NS TEFESF BIRAR
& Multiple Addresses (Z/Mbib) .

. AR ELFEX U vaddr NTFE). B BRARIKSER (ZBREEAN)
PARIRABEF A AEARIRER, (RS EFITS.

»  SHIESRAERIKAARERIRER S . BN IRERER | BAEM MRS RRIEK
— XAV AR
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WMREARELIENS , WL "Races” (/) MBI EEEAANEBHERIRERES
K1 "Race Details” (FRFAEE) @HF BRI MERMERK. WREAKE

er_print XAFERF | rdetail 4K 4 BIRXF/NFARHE.

prime_omp.c FHRIFIEF

BIE prime_omp.c FRFURFMA , FTRMERAECIZEIET ARSI [20]F 62

KBz —.

E{F M er print B/R prime_omp_instr.er AP HFIRFHEE , RAUTHS.

% er_print prime_omp_inst.er

FE (er_print) JEIRTFT , BEA races AT BEIZUAN T HIMIL:

(er print) races
Total Races: 3 Experiment: prime omp_inst.er

Race #1, Vaddr: 0x219c8
Access 1: Write, line 25 in "prime omp.c",
is_prime
Access 2: Read, 1line 22 in "prime omp.c",
is_prime
Total Callstack Traces: 1

Race #2, Vaddr: (Multiple Addresses)

Access 1: Write, line 49 in "prime_omp.c",

main
Access 2: Write, line 49 in "prime_omp.c",

main

Total Callstack Traces: 1

Race #3, Vaddr: 0Oxffbff604
Access 1: Write, line 50 in "prime omp.c",

main
Access 2: Write, line 50 in "prime omp.c",

main

Total Callstack Traces: 1

GRS B TRIE) A4 T = IR BHES .
BUELFENMERPITIF prime_omp_inst.er 3XI0 , BERAU T4 -

% tha prime_omp_inst.er

AT BERINEBIRT 1E prime_omp. c FAEMEIKFH , LRENZRETER.

%2 B R RERE
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2-1 prime_omp.c FNEIKEIES R

= arrp inst.er - Oracle Solans Stodi alyze =
File Views Tools Help
B EE D [\ e @ ||usertode [~ O
Views +) | Total Races: 3 : Race Details
C
Welcome Race #1, Vaddr :0x219c8
Access 1: Write, line 25 in "prime_omp.c'. <§|] ﬂ» é @
Overview is_prime
Access 20 Read,  line 22 in "prime_omp.c'. Id: Race 1/3 -- 1 Callstack Trace
Rdiss is_prine vaddr: Gx218ca
Dual Source o Total Callstack Traces: 1
) Race #2, Vaddr :(Multiple Addresses)
Experiments Access 10 Write, line 49 in “"prime_omp.c". Type: Write
0 main is_prime, line 25 in "prime_omp.c"
More Views... Access 20 Write, line 48 in "prime_omp.c”. - . —
main
o-[JTotal Callstack Traces: 1
Race &2, Vaddr :Guffbffend
Access 1: Write, line 50 in "prime_omp.c”,
main
Access 2 Write, line 50 in "prime_omp.c”,
main
o-[JTntal Callstack Traces: 1
Type: Read
is_prime, line 22 in "prime_omp.c"
No Active Filters
W
[« Il ] 0
Local Host: u | Remote Host: | Working Directory: .../prime_omp | Compare: off | Filters: off | /\Warning

prime_omp.c FRB/RT ZX¥IEFH :

® Race #1 (1) B/RT 5 25 1TER%K is_prime FH—KE N5 22 1TE—&K¥+H
K—OERZ BRER. IMREFIFRER , ?JARERIEXLE T E | IEFEXT pflagl ]
R TIAE), FELREN M+ , B S "Dual Source” (XUR) MERTLAIRA{E
WEBN TR MTSERIERERE , HPEF—EEE B RZEImNARE T ERNER
VAl ER .,

® Race #2 (£ 2) B/RT XY main BRELEE 49 TTHRIPIRBE A\ Z B A. B "Dual
Source" (XR) METTEEIXTEE 49 47 primes [ 1 FEAMMEITT ZIXARER.

= Race #3 (£ 2) B/RT XY main BRELEE 50 {TTHRIPIRBE A2 [, 8 "Dual
Source”" (XR) MERTEEIXTEE 50 17 primes [ 1 FAMMEITT ZIKAEER.

Race #3 (4F 3) FRAREA primes[ | WAETTEF I AEN—AHIESEA. B

Vaddr 7R Multiple Addresses (Z/Nhih) aTABREX—r.

FRLENMTZFH "Dual Source” (XUR) FE , A] AR FE | SRS B EXKH
MNMEREE, B120 , 7 "Races” () FLEF A prime_pthr.c 1%&#¥ Race #3 (§F
3) , SRJ5Hif "Dual Source" (MR) A, BEFBEZELAMTHAA.
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2-2 prime_omp. ¢ FAGIEEKI¥RIE S F B IRAAD

File views Tools Help
RS0 | Pe @[ - T —e YR
Views + & incl. Race Source File: prime omp.c [@4 selection Details | Race ... »
Object File: prime omp inst (found as prime omp inst.er/archives/prime omp inst 1R... d
Welcome Load Object: prime omp inst (found as prime omp inst.er/archives/prime omp inst 1R... ey
= Prtayilr =L IENE=ER
Overview 1 1
Id: Race 373 -- 1 Callstack 1
Races
15 6. #pragna omg parallel for waddr: oxffbffsod
Dual Source <Function: main -- Parailel loop from line 46 [ _$dlade.main]=
) ] for (1 =25 1< M i) { -
Experiments & a3. if ( is_prime(i] } { Type: Write
More Views... [ primes(total] = i; main, line S0 in "prime_omp.c"
pic) totalet;
] 1
] 1
printf{"Nunber of prime numbers between 2 and %d: %dwn", [
2} M, totall: L
<] return @; [
] T il
& Incl. Race Source File: prime omp.c E
Accesses  Object File: prime omp inst (found as prime omp inst.ersarchives/prime omp inst 1R...
Load Object: prime omp inst (found as prime omp inst.er/archives/prime omp inst 1R...
o Bitagiir =1, =
T B -
Type: Write
16 46. #pragna omp parallel for main, line 50 in "prime_omp.c"
<Function: mein -- Parallel loop from line 46 [ _$d1A46. main] =
] for (i =251 <M i+ {
6 48. if (s prime(i i
[ primes(total]l = i;
1@ totalet;
] 1
] 1
No Active Filters [
printf{'Number of prime numbers between 2 and %d: %dwn",
i o N, totall; L
] return G:
o i I D]
Local Host: W | Remote Host: | Working Directory: .../prime_omp | Compare: off | Filters: off | /\warning

R - REREASNERBEERANIRE _EHeshRAr A BEEE] "Dual Source” (XUR)
BN R "Race Accesses” (FFAR]) EE.

prime_pthr.c PREBIEFH

iﬁi prime_pthr.c FHBIES A , ATRAERECIEEES BRINSKR" [20]+ 4l
Kz —.

Z{fF er_print BJR prime_pthr_instr.er SXWHHHBIEFAEE  ERALTHS

%

5 er_print prime_pthr_inst.er

1E (er_print) &NTT T , B8 races AIBEIZEMAN T HHE

(er_print) races

% 2 E HiEsREdE 25



T RRBLER

Total Races: 5 Experiment: prime pthr inst.er

Race #1, Vaddr: 0x28c28

Access 1: Write, line 26 in "prime_pthr.

is prime + 0x0000022C

Access 2: Write, line 26 in "prime_pthr.

is_prime + 0x0000022C
Total Callstack Traces: 2

Race #2, Vaddr: (Multiple Addresses)

Access 1: Read, 1line 23 in "prime pthr.

is_prime + 0x000000E4

Access 2: Write, line 26 in "prime pthr.

is_prime + 0x0000022C
Total Callstack Traces: 2

Race #3, Vaddr: oxffbff5bc

Access 1: Write, line 59 in "prime_pthr.

main + 0x000001F4

Access 2: Read, line 39 in "prime_pthr.

work + 0x0000006C
Total Callstack Traces: 1

Race #4, Vaddr: 0x216f0

Access 1: Write, line 44 in "prime pthr.

work + 0x00000174

Access 2: Write, line 44 in "prime pthr.

work + 0x00000174
Total Callstack Traces: 2

Race #5, Vaddr: (Multiple Addresses)

Access 1: Write, line 43 in "prime_pthr.

work + 0x0000012C

Access 2: Write, line 43 in "prime_pthr.

work + 0x0000012C
Total Callstack Traces: 1

c",

c",

c",

c",

SRR B s T AL T AR EEE .
BUELRENNZRPITIF prime_pthr_inst.er KL , HRAUTHS :

% tha prime_pthr_inst.er

AT BERINME R T 7E prime_pthr.c PRIVBIKFH , MEEDITRTEIR.

XEEHYS er print FTB/RKE AR,
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2-3 prime_pthr.c FHNE|REIES

dio Performanc

Elwle Wiews Tools Help
BEED | ve® O

Views (+)| [ Total Races: 5
S |mace ¥1, vE0Or 1WMASCAH
Welcome Access 1: Write, line 26 in “"prime_pthr.c", &
is_prime + Gx0OGOG22C = v
Access 2 Write, line 26 in "prime_pthr.c", \
is_prime + DxOGOBZZC Id: Race 3/5 -- 1 callstack Trace
¢ CITotal Callstack Traces: 2 Yaddr: OnffoffSbe
Dual Source [ callstack Trace #1
Experiments [} callstack Trace #2 Type: Write
. Race 2, Vaddr :(Multiple Addresses) f H
More Views... fccess 1 Read, line 23 in "prine_pthr.c", main + Ox000001F4, line 58 in "prime pthr.c
1s_prime + Ox0OGODIE4
Access 2 Write, line 26 in "prime_pthr.c",
1s_prime + Ox0O00022C
¢ [JTotal Callstack Traces: 2
D Callstack Trace #1
D Callstack Trace #2
Race #3, Vaddr :0xffbffSbc
Access 1: Write, line 59 in "prime_pthr.c”,
main + Ox000001F4
Access 2: Read, line 39 in "prime_pthr.c”,
work + Ox0000006C
o [ Total Callstack Traces: 1
Race &4, Vaddr :G0wx216f0
Access 1: Write, line 44 in "prime_pthr.c",
work + GxBOBEGLT74
Access 2 Write, line 44 in "prime_pthr.c",
work + GxBOBAGLT74
— | o=[9Total Callstack Traces: 2
Mo Active Filters Race #5, Vaddr :(Multiple Addresses)
P Access 1: Write, line 43 in "prime_pthr.c",
work + Ox0000012C
Access 2: Write, line 43 in "prime_pthr.c",
work + Ox0000012C
o-[JTotal Callstack Traces: 1

s | Race Details

va

Data

[Tv]

Overview

Races

Type: Read

work + ., line 29 in "prime_pthr.c"

[l

[«] 1 I ]

Local Host: | Rernote Host: | ‘working Directory, .../prime_pthr | Compare: off | Filters: off | /2 Warning

prime_pthr.c FRB/R T LXEIEFH :

= Race #1 (R 1) 25 26 1TeR¥N is prime Xt pflagl | WHR—XBEASE—1T
3T pflagl 1 H—IXEAZBREIESEA.

" Race #2 (M 2) B% 23173 pflagl 1 F—IIZH55E 26 1TER%R is_prime
Xf pflagl 1 AR —IXRE A Z RIFEIESE .

= Race #3 (%M 3) % 59 7FX main () FRENE i —XKEASS 39 174
MR—WNEFEME (FEwork () FA xarg) R—REEZ [EREIES .

® Race #4 (£ 4) B% 44 179X} primes[total] KI—XEANSE—1TH X}
primes[total]l KIF—IXEAZ AINEIESF .

® Race #5 (9 4) 25 46 THX total H—XBEANER—1TH X} total B —XE
AZBREEESH.

WNRIESE Race #3 (FF 3) , A58 "Dual Source” (XUR) LA , WESBEHAE
RV E , SMATFUATREINE.
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28

2-4

Views

Overview
Races
Dual Source

Experiments

File Views Tools Help

BEEED | Pe@

Welcome

More Views...

Mo Active Filters

N

HiRP ANIRAETAESR

prime_pthr_inst.er - Ora

g [ Q& Clietencase

+ @& Incl Race Source File: prime pthr.c [ Race Details
Accesses  Dbject File: prime pthr inst {(found as prime pth |* Data
Load dbject: prime pthr inst (found as prime pth o =
pthread_t tids|IHREADS-L]; [« dapae
) for (i =8 i =N iee) { Id: Race 3/5 -- 1 Callstack Trace
g pflagli] = 1: Waddr: Oxffbffsbe
T
3 for (i = 0; i < THREADS-1; i++) { Type: jMrite - -
g pthread create(&tids[i], MULL, worl main + Ox000001F4, line 58 in "prime_pthr.c"
T
Q i = THREADS-1; =
5} 64 work({void *]&i); ]
el for (i - O G o TUREANC. 1. iau) & =]
[«] ] I [»]
£ Incl. Race Source File: prime pthr.c &
Accesses Object File: prime pthr inst {found as prime pth
Load dbject: prime pthr inst (found as prime pth
aQ i [«
<Function: works o T Read
int start; i
int end; wiork + Ox0DEGOEEC, line 38 in “prime_pthr.c"
int i
3 start = (N/THREADS) * (*{int *}arg); [
Q end = start + W/THREADS; T
Q for (i = start; i = end; i+) { ]
14 42, if (15 prime(i {
8 prines[total] = i;
1 total
1 —
1 B
[« Il I D] [ ] I D]

Local Host: fungible | Remote Host:

| working Directery: .../prime_pthr | Compare: off

| Filters: off | /A\Warning

Race #3 (4H 2) WE— AR TS 59 17,

BORFEIRBEPEART . B XR T
40 17 , BARERAPER T, IRARDHZMIL N BIR "Race Accesses” ($VilA)) &

B, WEERRT AT LRENIIES RREREK.

e P AR FEAR IR R

KFENHT2RH "Races” () ERFIIE & EIES BEE — a8 ME KB
FIERRIRER., XL AR BIR T S SBEUEF ARRITIERR.
B, AMEARFH "Race Details" (FRFMEE) AH4BRSEEIES AR

M.
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2-5 "Races"

Eile Wiews Tools Help

BEED [ @@ | |userrode [~

v a

Views +) | Total Races: 3
Welcome Race #1, Vaddr :0x219c8

Access 1: Write, line 25 in "prime_omp.c",
Overview is_prime

Access 2i Read, line 22 in “prime_omp.c",
Races is_prime

¢ CITotal Callstack Traces: 1

Dual Source
[ callstack Trace #1

Experiments Race &2, Vaddr :(MUltiple Addresses]
. Access 1: Write, line 49 in "prime_omp.c”,
More Views... main -
Access 2 Write, line 49 in "prime_omp.c”,

nain
¢ [JTontal Callstack Traces: 1
D Callstack Trace #1

Race #3, Vaddr :Qxffbffoi4
Access 1: Write, line 50 in "prime_omp.c”,
main

Access 2: Write, line 50 in "prime_omp.c",
main
9 [ Total Callstack Traces: 1
D Callstack Trace #1

No Active Filters

g

Local Host: | Remote Host: | Working Directory: ...

_start + O0x00000108

($/) B (BE prime_omp.c A FRAMEAIRER)

Race Details

Data

an s

Id: Race 373 --
wWaddr: oxffbffead

Callstack Trace 1/1

Type: Write

main, line 5@ in "prime_omp.c"
main, line 46 in "prime_omp.c"
_start + OuO0OGOLOE

Type: lirite

main, line 5@ in "prime_omp.c"
main, line 46 in "prime_omp.c"

|4 ] |

fprime_omp | Compare: off | Filters: off |

/B warning

PHTIIE S ANRE

ATANE

\

ASUTHE S R R E AR

KEIESHZ BN

RIREIE S AR RSN TR CMEERRIFRRENBIESH. 52,
ERRIRIE  BEELEAT , &% Iﬂ%/imﬁk# M T4

. KRENIRLRTE
FraJ RIS T A,

BT RIRNEIES AR ERENIBIESR , 3R

il %‘”TE%&TE%%E‘] LRl , 153
FRNEER  FE

2RI [33].
REFES MR API” [65],

XEEE

SFBREFNITA , R 2m%
BRI AR EFIHRRIREIR
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REBEFHESNRM

RUEIRFMEEFEAFNEIETR , K2R nfe FEmiE.

—BZ SR ARFRSEEATESBEES ANAE. AT XEBEFRARE TR
T, AT R TR, BEFEEERT , RESHNABEMSITRAYRT.
AT E X LIRS .

BEXRRMFANEZFRER 1§ RIR [33].

BEERMAREEBIESH

LSRN T URHERREFTREIES R  BRETEABIELRMEFFTINMER , A
KEVINMAMERHREINEIEFA. BURFATTREEREMERSIAK, XFHERT , &
IREIFER AR, (MUHREIES AR E EMNMEL , ZHHEATRESET—M
VR E R,

&5 prime_omp.c PHIEER

TN BAAIEER prime omp.c FHEER. BRMIINTEIHAS , 152
W prime omp.c HIEAHES" [16],

#3650 1TANSE 51 1Ti%3h%) critical (IR5R) BF , LMEHIRERA primes[ | KITHR L

IR

47 #pragma omp parallel for

48 for (i =2; 1 < N; i++) {

49 if ( is prime(i) ) {
#pragma omp critical
{

50 primes[total] = i;

51 total++;
}

52 }

53 }

AT IR ERAN T BT 56 50 7H15E 51 1T hEIBA critical (IER) &, EHER

FRIEEERF :

47 #pragma omp parallel for

48 for (i =2; i < N; i++) {

49 if ( is_prime(i) ) {
#pragma omp critical
{

50 primes[total] = i;
}

#pragma omp critical
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{

51 total++;
}

52 }

53 }

A5 50 1TH5E 51 TR R BUS SIEMEIRER , RAZKESFERL FRYUEHIE(1XS
primes[ | ¥UEAKARE, BRE , BFNEE RN, WNKRETELFERR— total HE
HFprimes[ 1 RI—ITZ , T primes[ | KFELTTAITBERANSHIR{E.

BABIEER (5 23170 M pflagl 1 KIEERSEE 26 179 5%T pflagl 1 B A ZIBIK
BIEER) SSrEERMEA , RACHAASEERER, AV EBE RUEIES
A.

{85 prime_pthr.c PR

KHNBIAEE prime_pthr.c PREER, BXRAFINTEIHANS , S
W prime_pthr.c BIRAES” [17],

g)ﬁ—ﬁ‘ﬁﬁ%ﬁiﬁﬁﬁ’% 44177 prime[ ] EROBIRF RS 45 179 total LH¥UIRE
.

% 60 173 i KBNS 40 {ITHR NE—RFE (LA *arg) AOSEERZ RIREE

“R , LRSS 27 179 pflagl 1 LH¥EES A | RIBARNEENAZE 1 #HTHRHZG
[RI7ZFE[E), prime pthr.c PRIPIIAKIEIES 60-62 TEIEHR ARBIBFLE , 78
B EEE work () , BRI 1 3tIHESEE) work () ., ATATBZLIEENAR i
HRE—RNEAE , AENEREN i BRAREE— , MAMEVREREXS BRI K
BwIEmMAr, BT ARNSEERR— i 8, AEMARESIES A, BE 8N
—MAERIRE (MAREMAE) ¥ i 584 work ()

PUFRBGRE prime_pthr.c I IERRA :

/*
* Copyright (c) 2006, 2010, Oracle and/or its affiliates. All Rights Reserved.
* @(#)prime_pthr_fixed.c 1.3 (Oracle) 10/03/26
*/

#include <stdio.h>
#include <math.h>
#include <pthread.h>

0 NO U A~ WN B

fury
S O

#define THREADS 4
#define N 10000

el e
W N =

int primes[N];
int pflag[N];
int total = 0;
pthread mutex t mutex = PTHREAD MUTEX INITIALIZER;

el
o N o U

int is prime(int v)
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19 {

20 int i;

21 int bound = floor(sqrt(v)) + 1;
22

23 for (i = 2; 1 < bound; i++) {

24 /* no need to check against known composites */
25 if (!pflaglil])

26 continue;

27 if (v %1 ==0) {

28 pflaglv] = 0;

29 return 0;

30 }

31 }

32 return (v > 1);

33 }

34

35 void *work(void *arg)

36 {

37 int start;

38 int end;

39 int 1i;

40

41 start = (N/THREADS) * ((int)arg)
42 end = start + N/THREADS;

43 for (i = start; i < end; i++) {
44 if ( is _prime(i) ) {

45 pthread_mutex_lock(&mutex) ;
46 primes[total] = i;

47 total++;

48 pthread mutex unlock(&mutex);
49 }

50 }

51 return NULL;

52 1}

53

54 int main(int argn, char **argv)

55 |

56 int i;

57 pthread_t tids[THREADS-1];

58

59 for (i = 0; 1 < N; i++) {

60 pflagl[i] = 1;

61 }

62

63 for (i = 0; i < THREADS-1; i++) {
64 pthread create(&tids[i], NULL, work, (void *)i);
65 }

66

67 i = THREADS-1;

68 work((void *)i);

69

70 for (i = @; i < THREADS-1; i++) {
71 pthread_join(tids[i], NULL);
72 }
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7S

i

73

74 printf("Number of prime numbers between 2 and %d: %d\n",
75 N, total);

76

77 return 0;

78 }

BE , SRS RESIRE SR ERRF P HERENBIESA. HIEXERRA
B, RZWELT  ZREHAFEXHRZ SN  SBARZLERKNKNG
iﬁtﬂ‘]o BXEZER B2 AAEXNEL [33FEARSIZE KA

F" [34],

FPRE X KRS

KFEN ST LURSIE OpenMP, POSIX ZF2F0 Oracle Solaris ZXF242 LA L BAR
YHEEL API FiME, BR , ZLTATKRAAFENXKES , nRAREPEE XN
%, AJRESRIREIEEH.

- AT BRREHSSRIRRBIESTH |, SAENITSRRMT —4H AP, ATRTERITH
FEXHRDSHBMATE. AXREZER , B W LRI, API [65],

AT RHAAMEREERAXL AP, BEEEUATHRE. LENMTHRITEER CAS 154KIR
FIBISKER , WITAERIT SRR R MMEFRIE , %5, THE—FRRMaR
B, HPFEFFIARE POSIX KREAMHTEMNE WA :

/* Initially ready flag is 0 */

/* Thread 1: Producer */

100 data = ...

101 pthread mutex lock (&mutex);
102 ready flag = 1;

103 pthread cond signal (&cond);
104 pthread mutex unlock (&mutex);

/* Thread 2: Consumer */
200 pthread mutex lock (&mutex);
201 while (!ready flag) {

202 pthread cond wait (&cond, &mutex);
203}

204 pthread mutex unlock (&mutex);

205 ... = data;

pthread_cond wait () JAMIEE EEANIHT , AEAKER R INBRBH TR L
RERFFFANEERLRE. BR0NEANREEREBEFMmART. EL RS,

% 2 E HiEsREdE 33
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34

ZRFE 1 7£55 100 {TAE AT E data HIME , 7E58 102 178 ready_flag RIERE R 1 PAFREA
EARZEIE , SAFFVAF pthread_cond_signal () DAMeER{EFAZELRE (FI&KAE 2) .
7% 2 EEHMRIMAAIBIA (1ready flag), UEAMBRELINER , ¥ 1ES 205 171#
¥R,

% 102 1T ready_flag FIE AFI5E 201 1T ready_flag ANSEEREHE—E FHUMPARIF |
X AR 2 BIAEAESIESE A |, FFRZ T AT RUEMIRANZIE .

% 100 17 data S A\FNZE 205 1T data RS E KPR, (BR |, EREF
BiETh | & 205 fTHRELE B RAESE 100 (THBEAZ G , RREGENETE
ready_flag, A , XEREIEARZ BAIAEARIESA. BR , tRAEIEITH AR
Xf pthread_cond wait () TR (5 20217) , ZLAMIRE XM kiR 2 B17F1E
WiEE . MRERITE 201 ITZBITT 56 102 1T, RIFERITEE 201 1760, 1EFF4K
B4 ks , Rkt 202 17, Z LTRSS %M pthread_cond_signal () A
# pthread_cond wait () AR , FeEEAIRITUTERRIE . MERFFAASE 202 17
pthread_cond_wait () , ZTRAFARANESE 100 ITHEN RIS 205 {THILERZ A
PIT. A, ZTEIAAENIRENRITH , FHREENZRNSIESA.

Libtha(3C) FH MANLAZ A5 F.7 API” [65[tEH T AN A AP Bt S 2GR
WBIESF .

==RNEIEs 7 EIL N EE

BLNFEHPIRARAEKRA— I ZERENNG , MES—IEFEER. BAR%RE
ERARR—NFENERPRASES  AREIMSEFNTRHARX—R. KEXF
1B AT RAWTRESRIREIRS M. U RBIRAASERR.

VAREEEEEEEEE */ VAREEEEEEEES */
/* Thread 1 */ /* Thread 2 */
VAREEEEEEEEE */ VAREEEEEEEES */
ptrl = mymalloc(sizeof(data t));

ptrl->data = ...

myfree(ptrl);

ptr2 = mymalloc(sizeof(data t));
ptr2->data = ...

myfree(ptr2);

ZAE 1 FILAE 2 BT, SMEEHENR—TBAEEARENNE

B, mymaltoc () GBIFEATEESIRHLSCHTEE nyfree () ARAMTBRRMNGE. NRLRE 2
L2 1B myfree () ZBIVEARE mymalloc (), W) ptrl 0 ptr2 2FFEARFEHIE |
FEEXHMNERREZ BAREESIES A, B , RERE 2 £4FE 1 FH nyfree ()

Z AR mymaltoc () , W ptrl F ptr2 AJBEA R BMEMNE. ATERE 1 ABIRIX
NTE , FIUAGEESIESA. B , RAXTARME mymalloc () EEEIKRTE ,
TS ptrl BIEHNBAS ptr2 SUBNBAZ BIFEESIRSA. £ C++ MAREFF ,
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W C++ 1 THTEERKIEI A ERNER , £8 A4 NISERR., ARMECNNEESE
BIFRKAFPN AR , WEEAEWISRIR. BET , KIEDTSEEBIRA BT AR E
malloc () . calloc () F0 realloc () EOPITHINTGES AR BIRE,

RitES A

AT HIGEFHIMAE | FELARNVRAREFRSFEATIESA. RUESIESRERER
EAFREESR , AEERSFIREFEmE. UTREMRGAR SRS A.

E-BT RMEEERRZS  BRA—ENNBREFAFEIEER , BB URET8
o< (lock-free) MNEFFFTLK (wait-free) Bik , N RMEIERMIZITXLEE R, KRNI
] AFE BARAE X LN FRRE PP BRI E.

RAT &R REHTERF

prime_omp.c FHILKFZIBIT PITEREK is_prime () REBENBMED ML,

16 int is prime(int v)

17 {

18 int i;

19 int bound = floor(sqrt(v)) + 1;
20

21 for (i = 2; 1 < bound; i++) {
22 /* no need to check against known composites */
23 if (!pflaglil)

24 continue;

25 if (v % 1 == 0) {

26 pflaglv] = 0;

27 return 0;

28 }

29 }

30 return (v > 1);

31 }

LIENHTZREIRESE 26 175 pflagl 1 KE A5 23 17X pflagl 1 KL Z [B]7F
ERIEFER. B2 HEEFARRMN , RAEARLSERAERNIEMME. 755 23
1T, BIEBREXNTAEN 1 B, pflagli] EBFT 0. 1R pflagli] FF 0, NFk
B i REMAEE (RANER , Nl i AER) . @it , THERE v EETUH i %
i RERE v BB ISEAN . AL, 20R pflagli] FTF 0, &AL
K18 i T —AME. 1R pflagli] A%ET 0 FFH v o] AME i R | ZEFEELH 0 HD
#5 pflaglv] PAFRER v A2 R¥K.

MIERMEA RSN , ENEBRER— pflagl 1 TTHRIFRMEAESAETTA
M. pflagl | TTRIVIIAES 1. BEREIATEN , ENIEAATENAME 0. 1
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MEW , FELRELELXTTEANE —NEF TR — P EME 0. £ ATHRIKARLEM
o, AT RUROHIA X LETEAE B R FIRME. XEME , ENEKBETBUX TR | S
BEELAL, E4R0, MIRENMKIEELTEN pflagl 1 TTH (55 231T) HHAEDO
ZHISZTTREIHTRE |, WAEKFRLAPITS 25-28 17, 7E0tHAE) , tnR F—MEFE
0 HACLARI— pflagl 1 JTTE (56 26 17) , RALRAE., EARL , XEKESE
HLFRERNNERMPITT S 25-28 1T , (ERA LR EHEBER.

AT R EZERINTEFF

—AAFERBNE check bad array () DAMEERLE data array PR BIFE(EA 4L
RITER. SMEEREREANARTS . MREBLUENTEZEHRR , B2/t
ZAE is_bad KEKRENE.

20 volatile int is bad = 0;
100 /*

101 * Each thread checks its assigned portion of data array, and sets
102  * the global flag is bad to 1 once it finds a bad data element.

103 */

104 void check bad array(volatile data t *data array, unsigned int thread id)
105 {

106 int i;

107 for (i=my start(thread id); i<my end(thread id); i++) {
108 if (is_bad)

109 return;

110 else {

111 if (is_bad element(data array[i])) {

112 is bad = 1;

113 return;

114 }

115 }

116 }

117 }

%5 108 179Xt is_bad HIEERSEE 112 17X is_bad B AZ[BFAESIESH. BE |
RS AR IR ALERNIEME.

is_bad IFNIAMEA 0, HAFRERT is bad B , EMISAENIE 1. WM , XELK
FERTE is_bad NR—ANEFFIRE—HFME 1. FELRIRARGMT |, AT IS CHEA
PXLTF B R RE. B, EALFRE is_bad B, EMWEELAH 0, B4R
1. NRFEANLIRTE is_bad (36 108 1T) WHYECHE 1 ZRINHITHRE , RIXKFELLU
LPIT for B3R, FEMLHAE) , NRF—NEFZIRE 1 BC4 is_bad (55 1121T) , X
HASYERALER, XUVEREXLEDIT for BIRKEEEL T HERA,
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15 FIXUAG BURAR FF

B HREBMEFT AR - MR S FE. WRSIRAEZ LN ARfF+
X AL TRIA U —FE DB BTTE. AT RESRR XA HSKEL.

100 class Singleton {

101 public:

102 static Singleton* instance();
103 Ce

104 private:

105 static Singleton* ptr_instance;
106 };

107

108 Singleton* Singleton::ptr _instance = 0;

200 Singleton* Singleton::instance() {

201 Singleton *tmp;

202 if (ptr_instance == 0) {

203 Lock();

204 if (ptr_instance == 0) {

205 tmp = new Singleton;

206

207 /* Make sure that all writes used to construct new
208 Singleton have been completed. */

209 memory barrier();

210

211 /* Update ptr _instance to point to new Singleton. */
212 ptr_instance = tmp;

213

214 }

215 Unlock();

216 }

217 return ptr instance;

ptr_instance BIEER (56 202 17) 45 ERXASHTRIP. XHEF A ABERE KifE
Singleton (Hff) RARACEEZLIEIMNEPRHITEHRLAIL., EEE |, 56 202 1THIE
5% 212 TS AN Z[BFEXAEE ptr_instance IEIESF , BFEFATIES Tk,
AT, wEAFEIREFERNIEMIEFE , FERIMIVG, B0, 2R EXHESIE RS
Fr | & 209 17X memory barrier () HIFAREARMEREFEARASLEER ptr instance A
Ex , EEME singleton () MTBEANETHK.
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KT o8

SUHIEAE

RHBRENRAAE LTRSS LA F P RIS SE B KIRASE L.
FEFEREA T E- :

“RFIEHL [39]
“DRERSEBBARIRSLAE [40]
BERHRAE" [42]

AR AR D AT TR ISL L [46]
“T RILBISRIEER" [49]
“ERICYINT i RIR" [55]

RESLHHER BN R EZ N EAFEH THEFFMACTHERE . SBELSKIRE
BRE |, BIINREFZEMRUAR G SERRY (NSHERE) . ABREQNART
MELEREFMSBIS. WIIBER REEL LN RREFF.

ATF=ANRAERGLE , BEFAN RS MFENEHTR A RER U ASEHORT -

» EREBNEIRERETH
w  [EAR S XEFSENER
" WAL —MERE , KPS SREEFFET T — M EREFa 8!

AT 2 —Me8iBE I R SR 5]

n R LA AFERYIB

272 2 HAEH B IHERPIA

ST M EIFRZERY - RIESLAERSRRRAESE , —EMX RN ¢

n EIEHIA— A TG TERET AL | BAsbR A EREFNEABRITERES , B
RBURTZIZHE EEIR A R R AR TH0E SR a),

s SCRRIEDLRERFPUTEIEFR A AR, SKEREPIE SRS BT | Ba]
BES S BN HTEIER.
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HESEBEBRTIRI M

ARERSE B AT IR A+

#=AT UM Oracle Solaris Studio FF& &7 PRI T 2X35, (http://www.oracle.com/
technetwork/server-storage/solarisstudio/downloads/index.html)~ T Z4<ZF2 A7 FB KR

3t

NI ERERS Mz 5, ZZATRAE SolarisStudioSampleApplications/
ThreadAnalyzer B SRHHEIES], XEEAEBI(TF din_philo FHRH. din_philo BRA
&7 Makefile 1 DEMO WA , (B R AFFEH N EIEIXLRAR , OA{ER Makefile,
AHFIE B LS EPITH S,

FMIRFEAZFEES] |, SR din philo.c SCEEM SolarisStudioSampleApplications/
ThreadAnalyzer/din_philo BREHEIHMB R , LA AR BC M4 T ES IS
BB A H & D,

I F R A A BIK din philo.c HEBIFERFE—MEH POSIX &2/ C 72, %FE
Fr o] AR R 7RI AR SE AN SR B4

din_philo.c HRAARBAR

din_philo.c FIRAREIN T 7R ¢

/*
* Copyright (c) 2006, 2010, Oracle and/or its affiliates. All Rights Reserved.
* @(#)din philo.c 1.4 (Oracle) 10/03/26
*/

#include <pthread.h>
#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <errno.h>
#include <assert.h>

0O NOoO U WN

e e
W N~ ©

#define PHILOS 5
#define DELAY 5000
#define FOOD 100

e el
N o u s

void *philosopher (void *id);
void grab_chopstick (int,
int,
char *);
void down_chopsticks (int,
int);
int food on_table ();

N NN NNNRFE =
U A~ WNKHOS O

pthread mutex t chopstick[PHILOS];
pthread_t philo[PHILOS];
pthread mutex t food lock;

NN
~N O
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HRESCBEBRRIRI M

28 1int sleep_seconds = 0;

29

30

31 int

32 main (int argn,

33 char **argv)

34

35 int i;

36

37 if (argn == 2)

38 sleep_seconds = atoi (argv[1]);

39

40 pthread_mutex_init (&food lock, NULL);

41 for (i = @; i < PHILOS; i++)

42 pthread_mutex_init (&chopstick[i], NULL);

43 for (i = @; i < PHILOS; i++)

44 pthread_create (&philo[i], NULL, philosopher, (void *)i);
45 for (i = @; i < PHILOS; i++)

46 pthread_join (philo[i], NULL);

47 return 0;

48 }

49

50 void *

51 philosopher (void *num)

52

53 int id;

54 int i, left_chopstick, right_chopstick, f;

55

56 id = (int)num;

57 printf ("Philosopher %d is done thinking and now ready to eat.\n", id);
58 right_chopstick = id;

59 left chopstick = id + 1;

60

61 /* Wrap around the chopsticks. */

62 if (left_chopstick == PHILOS)

63 left chopstick = 0;

64

65 while (f = food on table ()) {

66

67 /* Thanks to philosophers #1 who would like to take a nap
68 * before picking up the chopsticks, the other philosophers
69 * may be able to eat their dishes and not deadlock.
70 */

71 if (id == 1)

72 sleep (sleep_seconds);

73

74 grab_chopstick (id, right_chopstick, "right ");

75 grab _chopstick (id, left chopstick, "left");

76

77 printf ("Philosopher %d: eating.\n", id);

78 usleep (DELAY * (FOOD - f + 1));

79 down chopsticks (left chopstick, right chopstick);
80 }

81

% 3 = SuaiETE
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82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110

112
113
114
115
116

printf ("Philosopher %d is done eating.\n", id);
return (NULL);

}
int
food on table ()
{
static int food = FOOD;
int myfood;
pthread_mutex_lock (&food lock);
if (food > 0) {
food--;
}
myfood = food;
pthread mutex unlock (&food lock);
return myfood;
}
void
grab_chopstick (int phil,
int c,
char *hand)
{
pthread_mutex_lock (&chopstick[c]);
printf ("Philosopher %d: got %s chopstick %d\n", phil, hand, c);
}
void
down_chopsticks (int c1,
int c2)
{
pthread_mutex_unlock (&chopstick[cl]);
pthread mutex unlock (&chopstick[c2]);
}

TFRPETR

TERPBEARB— MMM TRERAR. SN 02 4 WA EFRLERSFZE
%, FEENERHER , SOATHAIURFRENE. B2 FA—AmE , BESUEY
RAF—REFIA. ATIZZIEE , WIAERET. SAEFRGE (fhiTEm
BRMA) MBETFHRS ST LRGSR,

42
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31 BERME
Co C1
\ PO /
P4 P1
C4 = S
P3 P2
C3

P = Philosopher
C = Chopstick

FUBFHEAFISECHSHEENGT. MEZINELECHRTE , tREES
ACea PR T. 2RBRET G , T LEE 7. 1252/E | i RiEls LRI
RAE , AR, GEE-—HEER , HREE&KIZE.

I RIS

BUTFREEZECRRT HFEHEREDENRTE |, SiaRAE KRS,

WMSH 0 MEFREERSH 0 WEF , (BEFFRSAH 1L HNET

WS 1 NEFREERSA 1L NHRT , BESERSA 2 KT

WSR2 NEFREERSH 2 NET , BESFFHRSH 3 HEF

WSR3 WEFREERS A 3 KRBT , BEFFRSA 4 T

WMSH 4 REFREERSH 4 REF , (BEFFRSH 0 T

EXFMET  IRAFTAIZEIRA , TREE¥HRINEANT Sz, SMEITAFEFF |
ERBINZRFANSER , MENXATRUEITETTR. SRR FERAELMTIE T
HREFBIFTR

prompt%s cc din_philo.c

prompt% a.out

Philosopher @ is done thinking and now ready to eat.

Philosopher 2 is done thinking and now ready to eat.
Philosopher 2: got right chopstick 2
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Philosopher 2: got left chopstick 3

Philosopher @: got right chopstick 0

Philosopher @: got left chopstick 1

Philosopher 0: eating.

Philosopher 4 is done thinking and now ready to eat.
Philosopher 4: got right chopstick 4

Philosopher 2: eating.

Philosopher 3 is done thinking and now ready to eat.
Philosopher 1 is done thinking and now ready to eat.
Philosopher @: got right chopstick 0

Philosopher 3: got right chopstick 3

Philosopher 2: got right chopstick 2

Philosopher 1: got right chopstick 1

(hang)

Execution terminated by pressing CTRL-C

M 1 SEEFKS| N —B KR A

—FBERILGIN T IERIL 1 SEFRAEZRMNET 2 BTFRF—EEE, HABMmE
A HBAE SR B O BT Z BIAIRTSE I —EXE(A] (sleep_seconds), ZNSRARARAIATE]
RBK , AR A BES ST M A R A SKERILS. AT LUKt RBR A EFETE S AT R
TR, MRTEESE  GEFRAA LK.

AT ARBLER T ST RNZHE

while (there is still food on the table)

{
if (sleep argument is specified and I am philosopher #1)
{
sleep specified amount of time
}

grab right chopstick

grab left chopstick

eat some food

put down left chopstick

put down right chopstick
}

TEFE T HREFR—YOET , FEXRIEITF 1 STAREFRMNET Z A5 30
. GREFIETETR , ALV EFREIZE] T k.

Philosopher
Philosopher

: got right chopstick 3
: eating.

% a.out 30
Philosopher @ is done thinking and now ready to eat.
Philosopher @: got right chopstick 0
Philosopher @: got left chopstick 1
Philosopher 4 is done thinking and now ready to eat.
Philosopher 4: got right chopstick 4
Philosopher 3 is done thinking and now ready to eat.
3
0
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e VS

Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher

Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher

S © © © © © 0 0 9099099098 S

is done thinking and now ready to eat.

got right chopstick

is done thinking and now ready to eat.

got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.

got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1
eating.
got right chopstick
got left chopstick 1

2

0
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Philosopher 0: eating.

Philosopher @ is done eating.
Philosopher 4: got left chopstick 0
Philosopher 4: eating.

Philosopher 4 is done eating.
Philosopher 3: got left chopstick 4
Philosopher 3: eating.

Philosopher 3 is done eating.
Philosopher 2: got left chopstick 3
Philosopher 2: eating.

Philosopher 2 is done eating.
Philosopher 1: got right chopstick 1
Philosopher 1: got left chopstick 2
Philosopher 1: eating.

Philosopher 1 is done eating.

Execution terminated normally

SRS MBITARESF | FHEERNFERARIRS . MR 1 STEFRAEZRMNERTF 2]
EFREN— R | BPAREMABIE ? NRMEFHFHNEER—L , NaEA
B ? ZHATHITIEF a.out TEEARRIKARIRS . 7EEASAERARRS SN T
ZRERMETAFEF. GEFENSERL  MANNAIETERTR. BFESHERIR
RT LTI B AR AR TR BT 8] .

AT A D AT 2R TRE S 31

46

Al A R AE D I 2SR E AR P B 1ESE RN SERRIEE . LKA HTaSIE S Oracle
Solaris Studio MEEEN HTZSHERIKIE-DATAERY,
FRERESTRNI ISR =15 :

» JRFIRAHD,
CIRelE= 22 E sl At
» KRERWLER.

Y2 ARG

IFRBLFHFNIETE -9, FERESMHLER , RAESMUEANREREE (01T
SHAERHA) TRERENEM. N{FM -g -xopenmp=noopt £RiF¥ OpenMP F2fF , F{UF
BB -g -mt 4mi¥ POSIX ZA2F2/F.

BRXVEGHEFZEMNEZER , BN cc(1). cc(1) 3k f95(1) FH .

NFAHFE , EERAUTHSmFA :

% cc -g -o din_philo din_philo.c
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WA FRARFE AT AR TREITLA

ellb= 22 sl

{FFHA -r deadlock JEIM] collect 454, BLIEHUK EFE AP THAB) B SEAAE

T AHAE , BERAUTHSAZ AR din_philo.1.er KFLHHGIUKLE

% collect -r deadlock -o din_philo.l.er din_philo

collect AF4 DA EM |, £ SN SL6 A X L ERAEE B -

terminate MRENENRTBEREER |, BLRIERERF.
abort MRENEARTEERER , NI EEEEMENTRERF.
-continue MRENEARTBEREER | B VFFEFURE,

FREITHE terminate,
A P BT REIES collect AL ERAXRBEIEZTENITA. Hlan , BEEALE
KRBT SBREF L ILFABEEEM , EFERAMT collect 4.

% collect -r deadlock,abort -o din_philo.l.er din_philo

RAERESIRUBN SEREFER  BERAT collect f54 :

% collect -r deadlock,continue -o din_philo.1l.er din_philo

AT DURE A1 £ /N SEAHE I K3 SR IR S A B ISEOR Pl BEME . XT T /A8 , N (EF
AEIREFEEFN AR ALIE. F120 , #£ din_philo.c REEF , ATAE R AT+
18 :

13 #define PHILOS 5
14 #define DELAY 5000
15 #define FOOD 100

RIERTAGRABT— et T4 |, FRiRH sk,

BXEZEE , 153N collect(1) # collector(l) FMRA,

RESLHUHEIN R

A RAME AR AATES . MHEREAITERER er_print LA FRESLHACNNR , KRN
FMRENATRR AR (4t GUI R ; AR DITR B RNE — AR KRB NE | BERMT
HStRES TR T2 MR .
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48

ERZREN IR ERILBUSINRE
B RHEFANTHIHTIF din philo.ler K  ERAUTHS :

% tha din_philo.1l.er

LRNMSELMAGRER, TAEMEESHA , AMETRUEESIEIE.
FTIFERRSE B ISR RS | BRETEI T B/RA T HIEA

= "Overview" (#fR) FHEEBREENRHKEEMA,

= "Deadlocks" (3t8l) MMESBIREFENITESEREFPREINEHEFESL BRI SIFRIL !
Sk, BREBATERHAE., EhLEREG IS REINETE, XLLFEE R —
MERSE , HPSNLREEHFE MR ZEF R T —INEERFEN S — L.
YERFEBIE , A MERT A "Deadlock Details” (FEELEMZE) BOLBRE XS
PSS AN EZAT IS

= "Dual Source" (XR) MELBRNAEERFEYNIBRIEMAE , UAR—Z4FEEK
BRI E. ZEEFEYINERINERBITARE B/R. ZEERAE , F
7£ "Deadlocks" (3t41) ME _LIEFMEIMEFHLIE , SR/a8A T "Dual Source” (X
R AL

= "Experiments” (3K3) MEBIRINEFHIASTRIFIILE B ERNEEHEE.

AT PLERRE R "More Views" (BEZE) S AT EHLMAE.

{# /) er_print EFILHUHINKT

er_print SCAREFRMEGSITRE., JRIERLERASEFRER er_print SCAREFFHE
ZEVEHREE T4, el AMERGSTEMMIEAEARIEEFH4.
£ er print SKFREFRESLST , LT FH I EEEA -

B -deadlocks
ZOEM ARG SR P INEN R T A B S IFNSKRRICSL. 7E (er print) $R7RFT ME
i -deadlocks , BRETE er print a541T_LFERE deadlocks,

®m  -ddetail deadlock-ID
ZEMAIR Bl BBERE deadlock-ID HIFLHIHIEM{EE., £ (er_print) 3&/NTT M5
i -ddetail , BRETE er print d52{T_LIERE ddetail, HIRIEEM deadlock-ID
all , B EBRTBESLBIHNEAEE. BN, BRI ILEYRS |, BlanhE— s
FERE 1.

B -header
ZIEM A BIRA KRR A AMAS EFIRE B ASEL . £ (er_print) I&7RFF
THERE header , BRELEMLSITLIERE -header,

BREZER  BEM collect(l), tha(l). analyzer(l) # er print(1) FHR.
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T IRSEBIILE

T RIS,

RN EAEN TR E

KEHPICHRETT

TEIIH T SERERSLHIE

o

o

Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
Philosopher

1

W wedbrPpPRPOSSOSNKFREF WNNAMWWEOERARPRHRPOESOSNMMWWHAMNWEFEFOWRES WN

% cc -g -o din_philo din_philo.c
% collect -r deadlock -o din_philo.1l.
Creating experiment database din_philo.

is done thinking and now
is done thinking and now
is done thinking and now
is done thinking and now
got right chopstick 1
got right chopstick 3
got right chopstick 0
got left chopstick 2
got left chopstick 4

is done thinking and now
eating.

eating.

got right chopstick 3
got right chopstick 4
got right chopstick 2
got left chopstick 1
eating.

got right chopstick 1
got left chopstick 0
eating.

got right chopstick 0
got left chopstick 4
eating.

got right chopstick 4
got left chopstick 3
eating.

got right chopstick 3
got left chopstick 2
eating.

got right chopstick 2
got left chopstick 1
eating.

got right chopstick 1
got left chopstick 0
eating.

got right chopstick 0
got left chopstick 4
eating.

\ 5
/\

TR ABFEFH

er din_philo

l.er ...
ready to
ready to
ready to
ready to

ready to

BREFFPHSEEL.

eat.
eat.
eat.
eat.

eat.

—IXIB1T,
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Philosopher
Philosopher
Philosopher
Philosopher
Philosopher
(hang)

w NN N B

Execution terminated by pressing CTRL-C

got right
got left ch
eating.

got right
got right

chopstick 4

opstick 3

chopstick 2
chopstick 3

AT aSLAER er_print SKARFEEXK

% er_print din_philo.1l.er
(er _print) deadlocks

Deadlock #1, Potential deadlock

Thread
"din_philo.c"

"din_philo.c"
Thread

"din_philo.c"

"din_philo.c"
Thread

"din_philo.c"

"din_philo.c"
Thread

"din_philo.c"

"din_philo.c"
Thread

"din_philo.c"

"din_philo.c"

#2
Lock being

Lock being

#3
Lock being

Lock being
#4
Lock being

Lock being
#5
Lock being

Lock being

#6

Lock being

Lock being

held:

requested:

held:

requested:

held:

requested:

held:

requested:

held:

requested:

Deadlock #2, Actual deadlock

Thread
"din_philo.c"

"din_philo.c"
Thread

"din_philo.c"

"din_philo.c"
Thread

"din_philo.c"

#2
Lock being

Lock being

#3
Lock being

Lock being

#4
Lock being

held:

requested:

held:

requested:

held:

0x21380,

0x21398,

0x21398,

0x213b0,

0x213b0,

0x213c8,

0x213c8,

0x213e0,

0x213e0,

0x21380,

0x21380,

0x21398,

0x21398,

0x213b0,

0x213b0,
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at:

at:

at:

at:

at:

at:

at:

at:

at:

at:

at:

at:

at:

at:

at:

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

line

line

line

line

line

line

line

line

line

line

line

line

line

line

line

105

105

105

105

105

105

105

105

105

105

105

105

105

105

105

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in
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Lock being requested: 0x213c8, at: grab_chopstick + 0x00000024, line 105 in
"din_philo.c"
Thread #5
Lock being held: 0x213c8, at: grab chopstick + 0x00000024, line 105 in
"din_philo.c"
Lock being requested: 0x213e0, at: grab chopstick + 0x00000024, line 105 in
"din_philo.c"
Thread #6
Lock being held: 0x213e@, at: grab_chopstick + 0x00000024, line 105 in
"din_philo.c"
Lock being requested: 0x21380, at: grab_chopstick + 0x00000024, line 105 in
"din_philo.c"

LT EINE B8R T &N BRIKSESHER.
& 3-2 din_philo.c F#&MZEIAISLHA

Eile views Tools Help

BEED | ved® O

views +) | Total peadlocks: 2 4 Selec Details | Deadlock Details
Welcome Deadlock #1 (Potential deadlock)
|°'ﬁTutal Threads: 5 dlae
SR Deadlock #2 (Actual deadlock) oA
Deadlocks ¢ JTotal Threads: 5 i
hread &2 Type: Actual deadlock
Dual Source ] Lock being held: 9421380 ,at grab_chopstick + Gx0E000024, line 185 in "
Lock being requested: @x21398 ,at grab chopstick + (x0@086E24, line 185 in "
Experiments Thread &3 Thread |c: 2
a Lock being held: 9421398 ,at grab_chopstick + Gx00000024, line 185 in "din_philo.e"
A7 VA oo Lock being requested: ©x213b0 ,at grab chopstick + 0x08000824, line 185 in "din_philo.c” Type: Lock being held
Thread &4 . . grab_chopstick + OxB0000024, line 105 ir
Lock being held: 0x213b0 ,at grab_chopstick + OxD000C24, line 105 in “dlﬂ_phllu.t” philosopher + Cx0A0G0BA4, line 73 in "di
Lock being requested: ©x213cB ,at grab_chopstick + Gx00000024, line 1085 in "din_philo.c lup_start + Bx00800000
Thread #5 =
0 Lock being held: 0x213cB ,at grab_chopstick + OxDE000C24, line 105 in "din_philo.c"
Lock being requested: ©x213e0 ,at grab_chopstick + 00000024, line 1085 in "din_philo.c"
Thread #8
O Lock being held: 0x213eB ,at grab_chopstick + OxBE0OGE24, line 185 in "din_philo.c"

Lock being requested: 0x21380 ,at grab_chopstick + 0x08000024, line 105 in "din_philo.c”

Type: Lock being requested

grab_chopstick + @x00000024, line 105 ir
philosopher + Ox000000C4, line 74 in "di
_lwp_start + 0x00000000

Ma Active Filters

W

Local Host: wm | Remote Host: | Working Directory: ../din_philo | Compare: off | Filkers: off | /& Warning

SRENITARINE T din_philo.c KBNIET , —NRIBFESEH , H— 1 ERIREHL. &
HH—SRE , AT LR AR,

I RO EARGENT -
22 2 - 1EH3E ox21380 FFEH , 1EHBIE 0x21398 WESKE
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252 3 : 103 0x21398 FFEES , FEHIIE 0x213b0 5K
252 4 : 103 0x213b0 FFES , FEHIIE 0x213c8 WESREN
52 5 : 10 0x213c8 FFEES , B 0x213e0 5K
252 6 : 103 0x213e0 FFES , 7EHIIE 0x21380 5K

YRR HSE— AR (478 2) |, A58 "Dual Source” (W) A , ATATE
BRI EET) , A2 2 H45 T Ht ox21380 RABY | BRI ETTAEE | RLEARE
SKT b3k ox21398 ALAISL.

DT RENEERT XMRTZFE 2 ¥ "Dual Source” (XUR) ME. FEIMER_3ER
NEBIRTEFE 2 BITESE 105 {TVARE pthread mutex lock () FRER T bbb ox21380 4
B, FENMERNTESSBRT R—LZFERITAESE 105 T pthread_mutex_lock ()
&K T ik 0x21398 AMRIE. TEXT pthread mutex lock () IBARS , H3ERT
RERSHE NS, BE , SEFEFSEKIR/ET s ER —IRARDIT L,
EREINEFSMNRERBITHRANS BRREHEE © "Exclusive Deadlocks" (&3t
8) BEE. WEEERTZRERBT HREN GtOUSRK) SUREESHERBENE
. RAERTHOWEINE—aNERBITA ABHEENE , FEZXEXTE.

33 din_philo.c FHELEILH

1.er - Orac

Eile Views Tools Help

BEED | ved Fre[ =] G Hch case
Views (+) @& Incl.  Source File: din philo.c @4 Deadlock De... 3
“——— Deadlocks Object File: din philo (found as din philo.l.erfarchives/din g 4
Welcome Load Object: din phile (found as din phile.1 er/archives/din g | AW & D
q grab_chopstick {int phil, = =4
Overview . I
SnEes id: 2
. I
Deadlocks a i char *hand) Type: Actual deadlock
Dual Source <Function: greb_chopsticks
Experiments 20 pthread_mutex_lock (&chopstick(c]): Thread Id: 2
o printf ("Philosopher %d: got %s chopstick %dwn", phi
More Views... a 1 Type: Lock being held
grab_chopstick + 0x00000024, line 105 ir
wold X X (= |philosopher + CxBOBO0OA4, line 73 in "di
down_chopsticks (int cl, = | _lwp_start + 0x08000000
int ¢2) Bl
[« 1] ] D]
&

&5 Incl.  Source File: din philo.c
Deadlocks Object File: din phile (found as din philo.l.ersarchives/din g
Load Object: din philo (found as din philo.l.ersarchives/din g
grab_chopstick {int phil,

[v]

int ¢,
char *hand} Type: Lock being requested
<] { grab chopstick + 0x00000024, line 105 ir
<Function: greb_chopstick= philosopher + GoBOGEGECA, line 74 in "di
20 pthread mutex lock (&chopstick[el): _lwp_start + OxODODODOD
o printf ("Philosopher %d: got %s chopstick %dwn", phi
Mo Active Filters g *
s woid —
down_chopsticks (int cl, =
int ¢2) =
[4] il I DK i ] [+]
Local Host: W | Remote Host: | Working Directery: .../din_philo | Compare: off | Filters: off | /& Warning
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KEFEHFESLYYBIAT STREIETT

MR MR BRARIRSE , TEFRARER PR ERFREPFFEFLL. BR, IE
BRUFAEHERFITUTER R, EIUNRRELTERN—REITH , FE5H
ERBIRTERICYE, NREHAZITTRHIVT BRIZEL , WA AES &4 SRERIE
. TS T BT 40 MRRRESE) T ER 2 1 T RR TR FFR—xiz1T, 8
& , er_print KARFMEFRESTRSREBIEILEL.

% cc -g -o din_philo_pt din_philo.c

% collect -r deadlock -o din_philo_pt.l.er din_philo_pt 40
Creating experiment database tha.2.er ...

Philosopher @ is done thinking and now ready to eat.

Philosopher 2 is done thinking and now ready to eat.
Philosopher 1 is done thinking and now ready to eat.
Philosopher 3 is done thinking and now ready to eat.
Philosopher 2: got right chopstick 2

Philosopher 3: got right chopstick 3

Philosopher @: got right chopstick 0

Philosopher 4 is done thinking and now ready to eat.
Philosopher 0: got left chopstick 1

Philosopher @: eating.

Philosopher 3: got left chopstick 4

Philosopher 3: eating.

Philosopher 0: got left chopstick 1

Philosopher @: eating.

Philosopher @: got right chopstick 0

Philosopher 2: got left chopstick 3

Philosopher 2: eating.

Philosopher 4: got right chopstick 4

Philosopher 3: got right chopstick 3

Philosopher 2: got right chopstick 2

Philosopher 4: got left chopstick 0

Philosopher 4: eating.

Philosopher 4 is done eating.

Philosopher 3: got left chopstick 4

Philosopher 3: eating.

Philosopher @: got right chopstick 0

Philosopher @: got left chopstick 1

Philosopher 0: eating.

Philosopher 3 is done eating.

Philosopher 2: got left chopstick 3

Philosopher 2: eating.

Philosopher @ is done eating.

Philosopher 2 is done eating.

Philosopher 1: got right chopstick 1

Philosopher 1: got left chopstick 2

Philosopher 1: eating.

Philosopher 1 is done eating.

%

Execution terminated normally
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54

%

5 er_print din_philo_pt.l.er
(er_print) deadlocks
Deadlock #1, Potential deadlock

Thread #2
Lock
"din_philo.c"
Lock
"din_philo.c"
Thread #3
Lock
"din philo.c"
Lock
"din philo.c"
Thread #4
Lock
"din_philo.c"
Lock
"din_philo.c"
Thread #5
Lock
"din philo.c"
Lock
"din philo.c"
Thread #6
Lock
"din_philo.c"
Lock
"din_philo.c"

being

being

being

being

being

being

being

being

being

being

held:

requested:

held:

requested:

held:

requested:

held:

requested:

held:

requested:

0x21388,

0x213a0,

0x213a0,

0x213b8,

0x213b8,

0x213d0,

0x213d0,

0x213e8,

0x213e8,

0x21388,

at:

at:

at:

at:

at:

at:

at:

at:

at:

at:

grab _chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

grab_chopstick

AT REIE IR T AN TSP HIEESLER.
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+

+

+

+

+

+

+

+

+

+

Deadlocks List Summary: Experiment: din_philo pt.l.er Total Deadlocks:

BN T EREA TS RUER er_print SKARFEEXK :

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

0x00000024,

line

line

line

line

line

line

line

line

line

line

105

105

105

105

105

105

105

105

105

105

in

in

in

in

in

in

in

in

in

in



BRILBIANT #BRIR

3-4

Dual Source
Experiments

More Views...

Local Host:

Mo Active Filters

N

din_philo.c FEIEHTESLEL

din_philo_pt.1 er -

Eile Wiews Tools Help

BEED e Frg[  [~]Gh 6L aton caee
Views + @& Incl.  Source File: din philo.c @4 Selection Details | Deadlock De... »
Deadlocks Object File: din phile pt (found as din philo pt.1l.ersarchives 4
Welcome Load Object: din phile pt (found as din phila pt.1.er/archives | AW & D
Eremiem grab_chopstick (int phil, = 1
int c, Id: 1
Deadlocks char *hand) N

o {
<Function: grab_chopsticks
10 pthread_mutex_lock (&chopstick([c]);
<] printf ("Philosopher %d: got %5 chopstick %dwn", phi
o 1
void
down_chopsticks (int cl,
int c2}
[« Il ] D]
@& Incl.  Source File: din philo.c

Deadlocks Object File: din phile pt (found as din philo pt.1l.ersarchives
Load Object: din philo pt (found as din philo pt.1.ersarchived
grab_chopstick {int phil,
int c.
char *hand}

Type: Potentlal deadlock

Thread Id: 2

Type: Lock being held

grab_chopstick + 0x00000024, line 105 ir
philosopher + 0x0OG000A4, line 73 in "di
_lwp_start + Ox00000000

[« TTT

&l

[v]

Type: Lock being requested

<] 1 grab chopstick + 0x00000024, line 105 ir
<Function: grab_chopsticks> philosopher + Gx00B000C4, line 74 in "di
e pthread_mutex_lock (&chopsticklcl); _lwp_start + 9x08000000
o printf ("Philosopher %d: got %s chopstick %dwn", phi
<]
woid =
down_chopsticks (int cl, I=
int c2) |
[4] Il I DK i ] [+]

| Remote Host:

| working Directery: .../din_phile | Compare: off | Filters: off | /\Warning

BRILBF T fExR

— M HRRE RSB SKPRILBIN T AR (A — TP RS | BTSRRI

SRR RERHINE, TRSBNBEMIDTRESIEFROIAL. STFREE

SRJE , AT MRIER RMNEASE ., SUTFREARFHESHE  RARER X
2. UTARBERT (RS SRS AR A0ZEE.

while (there is still food on the table)

{

get token

grab right fork
grab left fork

eat some food

put down left fork
put down right fork
return token

T ST A R S R BB BT R FISCEL,
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EdERg R 2

TEFE T ERSHIBINE LR AERFIMEIERA, ARATREST IS
B, g AN D— , AR Z BT AR A RN Rt E . SRR FFRA

din philo fixl.c :

18R - TEEEBINBFEFZ /G , TRAM SolarisStudioSampleApplications/
ThreadAnalyzer/din philo B3xE % din philo fixl.c 4.

/*
* Copyright (c) 2006, 2010, Oracle and/or its affiliates. All Rights Reserved.
* @(#)din philo fixl.c 1.3 (Oracle) 10/03/26
*/

#include <pthread.h>
#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <errno.h>
#include <assert.h>

O 00O N U WN =

e
W N~

#define PHILOS 5
#define DELAY 5000
#define FOOD 100

e
N o u s

void *philosopher (void *id);

void grab_chopstick (int,
int,
char *);

void down_ chopsticks (int,
int);

int food on table ();

void get_token ();

void return token ();

NN NNNNNNRFE -
NOoO b WNEFE S O o

pthread mutex t chopstick[PHILOS];
pthread_t philo[PHILOS];

pthread mutex t food lock;
pthread_mutex_t num_can_eat_lock;
int sleep seconds = 0;

uint32_t num_can_eat = PHILOS - 1;

w w wwwwNN
U s WNEFEF S O

int
main (int argn,

w
[o)]

37 char **argv)

38 {

39 int i;

40

41 pthread mutex init (&food lock, NULL);

42 pthread_mutex_init (&num_can_eat_lock, NULL);
43 for (i = @; i < PHILOS; i++)
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44
45
46
47
48
49
50
51
52

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

pthread_mutex_init (&chopstick[i], NULL);
for (i = @; i < PHILOS; i++)

pthread_create (&philo[i], NULL, philosopher, (void *)i);
for (i = @; i < PHILOS; i++)

pthread_join (philo[i], NULL);

return 0;
}
void *
philosopher (void *num)
{
int id;
int i, left_chopstick, right_chopstick, f;
id = (int)num;
printf ("Philosopher %d is done thinking and now ready to eat.\n", id);
right_chopstick = id;
left chopstick = id + 1;
/* Wrap around the chopsticks. */
if (left_chopstick == PHILOS)
left_chopstick = 0;
while (f = food on table ()) {
get_token ();
grab_chopstick (id, right_chopstick, "right ");
grab_chopstick (id, left chopstick, "left");
printf ("Philosopher %d: eating.\n", id);
usleep (DELAY * (FOOD - f + 1));
down chopsticks (left chopstick, right chopstick);
return_token ();
}
printf ("Philosopher %d is done eating.\n", id);
return (NULL);
}
int
food on table ()
{
static int food = FOOD;
int myfood;
pthread_mutex_lock (&food lock);
if (food > 0) {
food--;
}
myfood = food;
pthread mutex unlock (&food lock);
return myfood;
}
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98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

void
grab_chopstick (int phil,
int c,
char *hand)
{
pthread_mutex_lock (&chopstick[c]);
printf ("Philosopher %d: got %s chopstick %d\n", phil, hand, c);
}
void
down_chopsticks (int c1,
int c2)
{
pthread_mutex_unlock (&chopstick[cl]);
pthread mutex unlock (&chopstick[c2]);
}
void
get_token ()
{
int successful = 0;
while (!successful) {
pthread_mutex_lock (&num_can_eat_lock);
if (num_can_eat > 0) {
num_can_eat--;
successful = 1;
}
else {
successful = 0;
}
pthread_mutex_unlock (&num_can_eat_lock);
}
}
void
return_token ()
{
pthread_mutex_lock (&num_can_eat_lock);
num_can_eat++;
pthread_mutex_unlock (&num_can_eat_lock);
}

ENFX —EIERARE FRNERESF , 2 RETAFEfF. SHHIRS)T =l
PR B A B, M AT S SKBRILBIFNEFESLAL

Rt TmE  BERANTH4

% cc -g -0 din_philo_fix1 din_philo_fixl.c
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W e SRS

% collect -r deadlock -o din_philo_fix1l.1l.er din_philo_fix1

RIRAIRE

BNME 2 E ARG | KRN NS ERFESLIINHREAXTINFEEEI. X2
—MEM. FEEUTESHESHAEENFRIE.

3-5 RIRAE S

=] -0OXx
File Wiews Tools Help
BEEE0 [ Pe@ O
Views +) | Total Deadlocks: 1 : Deadlock Details
Welcome Deadlock #1 (Potential deadlock)
) ¢ CITotal Threads: 5 AdBas
Overview Thread #2
0O Lock being held: 0x21490 ,at grab_chopstick + 0x00000E2 ldi 1
Deadlocks =
Lock being requested: @x214a3 ,at grab_chopstick + Cx@OGE00Z | Type: Potential deadlock
Dual Source Thread #3
Lock being held: @x214a8 ,at grab_chopstick + GxOOEOROZ
Experiments Lock being requested: Ox214c@ ,at grab_chopstick + 0xBOGE00Z | Thread Id: 2
Thread #4
More Views... 0O Lock being held: 0x214c0 ,at grab_chopstick + 0x0OBOGOZ | Type: Lock being held
ThreadLigk being requested: Ox2Z14d8 .at grab_chopstick + OuEOROGIZ grab_chopstick + 0x00008G24, line 103 ir
0O Lock being held: 042148 .2t grab_chopstick + GxooBoagz | Philosopher + Bx0E0000SC, line 69 in "di
Lock being requested: 0x214f0 ,st grab_chopstick + Dxpooopaz | _lwp_start + Ox900005E0
Thread #6
0O Lock being held: 021410 st grab_chopstick + Gx0OROGOZ
Lock being requested: Ox21490 ,at grab_chopstick + GuBOGIE0Z
Type: Lock being requested
grab_chopstick + 0x00000024, line 103 ir
philosopher + 0x0OG0ECE4, line 70 in "di
_lwp_start + 0x00000000
No Active Filters
W
[4] I ] D] [4] I ] [»]
Local Host: W | Remote Host: | ‘Working Directory: .../din_philo | Compare: off | Filters: off | /2 Warning

R EIREPRE— &R (BF2 2) |, A58 E "Dual Source” (XUJR) ME , ATAE
FILRFE 2 1M 0x216a8 I A PIINT N RARLE , DARIZEFEAE 0x216c0 15 KARKIXT
IR E, TRE/RT MV TLFE 2 1 "Dual Source” (MUR) L&,
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3-6 RIRAEAESLBIARIRAES

din_philo_fix1 1.er - (

Eile Views Tools Help

i Incl.  Source File: din philo fixl.c
Deadlocks Object File: din phile fixl (found as din philo fixl.1l.erfarch
Load Object: din philo fixl (found as din philo fixl.1.ersarch

grab_chopstick {int phil,

BEED | ved Fre[ =] G Hch case
Views (+) | @& incl.  Source File: din philo fixl.c [ Deadlock De... *
“—— Deadlocks Object File: din philo fixl (found as din philo fixl.1.ersarch 4
Welcome Load Object: din phile fixl (found as din philo fixl.1 ersfarch | AW & D
Erriem grab_chopstick (int phil, = =
int c, I 1
Przatlndis o T char *hand) Type: Potential deadlock
DusliSouzce <Function: grab_chopsticks
Experiments 10 pthread_mutex_lock (&chopstick(e]); Thread Id: 2
) <] printf ("Philosopher %d: got %5 chopstick %dwn", phi
More Views... a 1 | || Type: Lock being held
I~ | grab_chopstick + 0:00008024, line 103 ir
philosopher + Bx0OG0EOSC, line 69 in "di
| || _lwp_start + 0x000D0G00
woid |
[« Il ] D]
&

[v]

int c.
char *hand} Type: Lock being requested
<] 1 grab chopstick + Ox00000024, line 103 ir
<Function: grab_chopsticks> philosopher + Gx00B000B4, line 78 in "di
e pthread_mutex_lock (&chopsticklcl); _lwp_start + 9x08000000
o printf ("Philosopher %d: got %s chopstick %dwn", phi
No Active Filters ] N =
P =
woid I~
[« Il J D] [ ] I D]
Local Host: % | Remote Host: | Working Directory: ..jdin_philo | Compare: off | Filters: off | /& Warning

din philo fixl.c Ff{) get token () BR¥{FEFD while IEHRFEHLEFE. KIEEMTNER
B ZRIAAEIF while R (24 num_can_eat KT O BIA] BTNHX1GShE) . while
TERR ERT B ASOREIAN 4. BR , KRS TLIERFIE while FEHRSRILARE
. BINAE AN RANZEIMEBEFHFHE |, RRE 7 —NE&ESE8. T—
TR BA AN {E R FE AT 28 TR B R KR HI R B R A2 A 2K

FH—FhS L

TEFE T SREHIN B —FSEL, ZSINRER NS |, TS E NN MEE
AEE AR, BE , XNIEA sem_wait () H sem_post () {FSHEIFEIREIHE
R A, ZKhRANBIESCEERR A din_philo_fix2.c,

12K - TEEBINRFEFZ A , FTRAMN solarisStudioSampleApplications/
ThreadAnalyzer/din philo BH3xEH din philo fix2.c 4.

THEPIH TV din_philo fix2.c:
1 /*

2 * Copyright (c) 2006, 2010, Oracle and/or its affiliates. All Rights Reserved.
3 * @(#)din philo fix2.c 1.3 (Oracle) 10/03/26
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*/

#include
#include
#include
#include
10 #include
11 #include
12 #include
13

14 #define

15 #define

16 #define

17

18 void *ph
19 void gra
20

21

22 void dow
23

24 int food

O 00 N O U b

<pthread.h>
<stdio.h>
<unistd.h>
<stdlib.h>
<errno.h>
<assert.h>
<semaphore.h>

PHILOS 5

DELAY 5000

FOOD 100

ilosopher (void *id);

b _chopstick (int,
int,
char *);

n_chopsticks (int,
int);

_on_table ();

25 void get token ();

26 void ret
27

28 pthread_
29 pthread
30 pthread_
31 int slee
32 sem_t nu

33

34

35 int

36 main (in
37 ch
38 {

39 int
40

41 pthr
42 sem_
43 for
44

45 for
46

47 for
48

49 retu
50 }

51

52 void *
53 philosop
54 {

55 int
56 int
57

urn_token ();

mutex_t chopstick[PHILOS];
t philo[PHILOS];

mutex_t food_lock;
p_seconds = 0;
m_can_eat_sem;

t argn,
ar **argv)
i;

ead mutex init (&food lock, NULL);

init(&num_can_eat_sem, @, PHILOS - 1);

(1 =0; i < PHILOS; i++)

pthread_mutex_init (&chopstick[i], NULL);

(1 =0; i < PHILOS; i++)

pthread_create (&philo[i], NULL, philosopher, (void *)i);
(1 =0; i < PHILOS; i++)

pthread_join (philo[i], NULL);

rn 0;

her (void *num)

id;
i, left_chopstick, right_chopstick, f;

% 3 = SuaiETE
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62

58 id = (int)num;

59 printf ("Philosopher %d is done thinking and now ready to eat.\n", id);
60 right_chopstick = id;

61 left chopstick = id + 1;

62

63 /* Wrap around the chopsticks. */

64 if (left_chopstick == PHILOS)

65 left chopstick = 0;

66

67 while (f = food on table ()) {

68 get_token ();

69

70 grab_chopstick (id, right_chopstick, "right ");
71 grab_chopstick (id, left chopstick, "left");
72

73 printf ("Philosopher %d: eating.\n", id);

74 usleep (DELAY * (FOOD - f + 1));

75 down chopsticks (left chopstick, right chopstick);
76

77 return_token ();

78 }

79

80 printf ("Philosopher %d is done eating.\n", id);
81 return (NULL);

82 }

83

84 int

85 food on table ()

86 {

87 static int food = FOOD;

88 int myfood;

89

90 pthread_mutex_lock (&food lock);

91 if (food > 0) {

92 food--;

93 }

94 myfood = food;

95 pthread mutex unlock (&food lock);

96 return myfood;

97 }

98

99 void

100 grab_chopstick (int phil,

101 int c,

102 char *hand)

103 {

104 pthread_mutex_lock (&chopstick[c]);

105 printf ("Philosopher %d: got %s chopstick %d\n", phil, hand, c);
106 }

107

108 void

109 down_chopsticks (int c1,

110 int c2)

111 {
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112 pthread_mutex_unlock (&chopstick[cl])
113 pthread mutex unlock (&chopstick[c2])
114 }

115

116

117 void

118 get_token ()

119 {

120 sem_wait(&num_can_eat_sem);

121 }

122

123 void

124 return_token ()

125 {

126 sem_post(&nhum_can_eat_sem);

127 }

—HSRIEFAMES num_can_eat_sem SRR A] A RA&E M%A%& &5
num_can_eat_sem FJIALA 4 , LEEFRAED—, Sl HEH iﬁﬂﬁﬁ
get token 0 , JaBE XA sem wait(&num can eat sem), Y& sem wait () LB
ITEABESRINSPRT , HEHSSERAEE , REEIESER 1. TERER
SeEefE 1’@,4%1HFH return_token () , J5&XHM sem post(&num can eat sem), A
sem post () ALRSB{ENM 1, KFENHTRIRANNT sem wait () F sem post () oy
WA, FHEHEMERNE FRARN=HHE.

i - WER -Lrt JwiF din_philo_fix2.c DAV ESHIFE.

BURIF din_philo_fix2.c , EHEANTH4

% cc -g -lrt -o din_philo_fix2 din_philo_fix2.c

IR B IEATAZFF din_philo_fixz MX—HIEL , HARNESRBERLL , Rtk
i,

X —HT — 2R LA

% collect -r deadlock -o din_philo_fix2.1l.er din_philo_fix2

R RIMEFEN WA AIRE din_philo fix2.1.er SKEP AT SCRRILSISIEFESLSY |
W TEIAR.
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din_philo - O studio Performanc
File Miews Tools Help
BEED oo e
Views +I Total Deadlocks: @ : Selection Details | Deadlock Details
Welcome
_ Abas
Overview
Ieh:
Deadlocks
Type:
Dual Source
Experiments Thread Id:
More Views... Type:
Type:
Mo Active Filters
Lk
[4] Il | [»]
Local Host: [ mwgmes | Remote Host: | Working Directory: .../din_philo | Compare: off | Filters: off | /A\Warning

’ﬁj ;ﬁﬁﬁﬁﬁ%ﬁﬂiﬂ%ﬂﬂ%ﬁ%%u RNEFSEC AP IFIER |, ES ILHTR A, RN ATIR
AR API,
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AL HTE IRAI) AP

SRR AT LURRIE OpenMP . POSIX £F2H Solaris AR A L MR AR
API M., BR , G LRATARAAFAEXNRD , aRERT XHMED , s
RIREIRS M. flan  ZTATIFRAIBE F4m CmE S RSl B iest.

BAESHTER 7 API

MRARBEBERAFAEXNEL | BB IFHA - AP FENXFEFH KRR
XEEE L, BEHARR , KRS IRAIX LR SIHFBINRRAEE. TEIE T
libtha.so A JE X IERFENATES I APIL,

x A1 LRENNTZSAF API

BIFERHR
tha notify acquire lock ()
tha_notify lock acquired ()

tha_notify acquire writelock ()
tha notify writelock acquired ()
tha_notify_acquire_readlock ()

tha_notify readlock acquired ()

tha notify release lock ()
tha notify lock released ()
tha notify sync post begin ()
tha_notify sync post_end ()
tha_notify sync wait begin ()
tha_notify sync wait_end ()

tha_check datarace mem ()

tha_check datarace thr ()

g

AT RATERR Fr 3 ARER A P B2 AT B AL IR

AT IATERCENERER P RE X B2 IR LRI A AIAR

AT RAERR FR 2 DAS AR EREUR 38 XA/ B 91 2 RTALEDA
FRkHIFE.

AT IAFERLSRAR I 2 AR TR ER R P RE RSB B Je L RIA Rt
Bz,

AT RAFERR Fr 2 DU BUAE SR BUR 8 XSt/ B 49 2 BTAZBIE
B,

AT RAFEROEERIR AR ER AR R YRR B 8z S RA ALt
Bz,

ATRAFERR AR PR LB B 9 2 BT BDE L GIFE,

AT ATE RO RUR PR BRI B Bl fE L R R GIRR.
ATIATERAT R P RE XN TR AR 2 AL BN A AL 7.
ATIATERAT AR FRE N R RAR) S 2 fe S BN A AL 7.
ATIATERAT R FRE USR5 R 2 BTS2 BN A AL 7.
AT IR FRE LR RI 2 IR L BN Rt GIEE.

GBIFEH R AT A FE I THR S AN Rk 2 e X35 5E
RFFBIIIE] .
GBIFEERATE N WA FEHI TR A Y Bk 2 e — A Bk
ENERFRREHTRNEIRL.
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2T C/C++ hRAFN Fortran fRASH AP, &k AP ERERRFANS D, HEN
GHE—HARRRI ST %

1E CIC++ hRAH] APl Fh , SR vintptr_t, £ 32 AR FKE N 4 ANFTT
1E 64 SR T KER 8 NFT. TEARLARAKTT API B, ZFFHRZEHR #include
<tha_interface.h> ¥RNE C/C++ JR 4+,

1£ Fortran [RASH) API 5, SEAIZETYAEERY tha_sobj_kind , 7E 32 {4 64
AR TR ESAR 8 NF 1. EARLARARTA API B , FFHEZH #include
"tha finterface.h" 802! Fortran JEX {4+,

AT E—MINRARIE R , M TENFARMEDSX S , 281D NAFGARKE. H+
;fqzl:%ii%ﬂ%ﬁiﬁ%ﬂ‘ﬁﬂitﬁﬁﬂﬁ ID, PUNAERIRGIEA T 2 API 8 Saixti¥L
B,

Bl A1 ERZRENIT AP B RIRIREUES RKRG)

# include <tha interface.h>
/* Initially, the ready flag value is zero */

/* Thread 1: Producer */
100 data = ...
101 pthread mutex lock (&mutex);
tha notify sync post begin ((uintptr_t) &ready flag);
102 ready flag = 1;
tha_notify sync post end ((uintptr_t) &ready flag);

103 pthread cond signal (&cond);
104 pthread mutex unlock (&mutex);

/* Thread 2: Consumer */
200 pthread mutex lock (&mutex);
tha_notify sync_wait_begin ((uintptr_t) &ready_flag);
201 while (!ready flag) {
202 pthread cond wait (&cond, &mutex);
203 }
tha_notify sync_wait_end ((uintptr_t) &ready_flag);
204 pthread mutex unlock (&mutex);
205 ... = data;

BEXAFAPIREZEE |, ES N libtha(3) FHA.

HARERAIK AP

AT LT RN LR AT 25 AR AIKZAE AP,
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POSIX %2 API

BEIXL AP IEZ(ZE |, 5 N, Oracle Solaris STAYRH (ZLFERFEFER) .

pthread detach ()

pthread mutex init ()

pthread mutex lock ()

pthread mutex timedlock ()
pthread mutex reltimedlock np ()
pthread mutex_ timedlock ()
pthread mutex trylock ()
pthread_mutex_unlock ()

pthread rwlock rdlock ()
pthread_rwlock tryrdlock ()
pthread_rwlock wrlock ()
pthread rwlock trywrlock ()
pthread rwlock unlock ()
pthread create ()

pthread join ()

pthread cond signal ()

pthread cond broadcast ()
pthread cond wait ()

pthread cond timedwait ()
pthread cond reltimedwait np ()
pthread barrier init ()

pthread barrier wait ()

pthread spin_ lock ()

pthread spin_unlock ()

pthread spin_trylock ()

pthread rwlock init ()

pthread rwlock timedrdlock ()
pthread rwlock reltimedrdlock np ()
pthread rwlock timedwrlock ()
pthread rwlock reltimedwrlock np ()
sem post ()

sem wait ()

sem trywait ()

sem timedwait ()
sem_reltimedwait_np ()

MR A LFEDHTRATRAIK API
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Oracle Solaris Z#& API

B AP UEZ{=2 |, 155 I, Oracle Solaris T4 (Z L FEURFEIER) .

mutex_init ()
mutex_ lock ()
mutex_trylock ()
mutex unlock ()
rw_rdlock ()
rw_tryrdlock ()
rw_wrlock ()
rw_trywrlock ()
rw_unlock ()
rwlock init ()
thr _create ()
thr_join ()

cond signal ()
cond broadcast ()
cond wait ()

cond timedwait ()
cond reltimedwait ()
sema_post ()

sema wait ()
sema_trywait ()

N5 API

calloc ()
malloc ()
realloc ()
valloc ()

memalign ()

free ()

BXRAFNEC API KSR, EZ I malloc(3C) Fif .

N77#E{E API

memcpy ()
memccpy ()
memmove ()
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memchr ()
memcmp ()
memset ()

BRATFHREE APIHMER. , 5 I, memcpy(3C) FHIT.

FRIERIRIE AP

strcat ()
strncat ()
stricat ()
strcasecmp ()
strncasecmp ()
strchr ()
strrchr ()
stremp (

)

strncmp

strepy (
)

(
)
(
)
(
()
strcspn ()
)
)
)
(
)
)

strncpy
stricpy

strspn (
strdup (
strien (
strpbrk
strstr (
strtok (

)

BXRXFHREE APIREE , SN strcat(3C) FHRE.

SCHTFE API

sem_post ()

sem wait ()

sem trywait ()
sem timedwait ()

JRF14E (atomic_ops) API

atomic_add ()

MR A LFEDHTRATRAIK API
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atomic_and
atomic cas

(

(
atomic dec (
atomic_inc (
)

atomic or (
atomic swap ()

OpenMP API
SAENMTERA OpenMP [R5, BIanBFE, 81 IRRLIE, RFAKIBHESF4F
(taskwait),

BXEZER , 155 M, (Oracle Solaris Studio 12.4 : OpenMP API B F3ERS )
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X % B

£ ASAE D IT2RHI5R 7R

KRB RTERLREN RN —LERRER.

YR FRFEFF

KT e S 3K 2 B4R N FRFRFF AR R

» AR AR USRS | (EF - SRFARIETR. B0 , ARSI AT AR
RS RMLBNITSER.

w AR RARFF ZSEHRRDET |, ERMRT -x03 LR A TR, SnFasitnlaE
KRRRITSEEIHEEREIERE.

» BREDTRSBN NENE AP [68]FFT/RIIBIFE. FEEEINFYECEN AR
AJRES SBURIRIIR S .

NN FIFR FF MG IS

KT ERE 2 BTN TR F IR S RN R

s IR ERN —FHEREBUAIHITEIES RN |, collect -r race &Sk B —&A
TRIRRES -

% collect -r races a.out
WARNING: Target “a.out' is not instrumented for datarace
detection; reported datarace data may be misleading
 BEIEER nm AR ETRX tha BIFRHIAA , WTIAME B TR T Z 3RS
ITEORSE RN, NRBRAFR  tha FEKMBIFE , MRS —JHHILAD,
B 20T FTR.
IRACRLERAGI -

% cc -xopenmp -g -xinstrument=datarace source.c
% nm a.out | grep _ tha_
[71] | 135408| @|FUNC |GLOB |@® |UNDEF | tha get stack id

K% B. (ERAFEN IR 71



{#/ collect §5451TN T2/

[53] | 135468| O|FUNC |GLOB |@ |UNDEF | tha src read w frame
[61] | 135444| O|FUNC |GLOB |@ |UNDEF |__tha_src_write w_frame

T HIARLERAGI -

% CC -Xopenmp -g source.c

% discover -i datarace -o a.out.i a.out

% nm a.out.i | grep _ tha_
[88] | @] @|NOTY |GLOB |@ |UNDEF |__tha_read_w_pc_frame
[49] | @] @|NOTY |GLOB |@ |UNDEF |__tha_write w_pc_frame

£ collect i S 1B1TN TR

KT BRI AR AL Fr MG N S A SEBIRAR 7R .

= ffg{R Oracle Solaris RZ Rk 7 B LFEHRBANERF. collect LT FIL B
DI EBAMER. ST OpenMP NFFERF , BEREREFhRASH libmtsk. so,

. KWNATREASERITHRIEELEK (51X 50 FEEFEL) , AASBRNGFEFIE
;]iut . EITLﬂ\%ﬁtﬁﬁfﬁﬁﬁﬁd\ﬂ‘]?ﬁ&%iﬁﬁmﬁHﬂLI‘Eﬂo ha] Al g A AR S e 5

SLVIEIR

s CHRINEEES R |, BHRN AR YEIEBRLIEARLIE—1 . XFF OpenMP , &0
PAFSELRFEE , AR BIMIEACE OMP NUM THREADS iR B K BT B F2 S IIEAr
£ OMP_DYNAMIC i% & A FALSE,

REBIESH

AT HEHIRF BN

» ZRESTHRENETHNBESR. NARFASTRTARRTERRMA RS
FMREAGORE, BESERARRREREEURERR RN ARBIESE , 1E collect
TEIT R, ENERBRMIREERHTRE , IRAREM R &% T AN

B S AR AT BEME .
. BRESWEIENNANHFRE AN RELEZ RRBIEFH. ERENARRAFEZ A
¥R .

» BRESTHIMREPEFATIRRNLTENER. B , ERHELENHF , AT
gﬁ?ﬁiﬁﬁ%ﬂ%@ﬁﬁiﬁ [RIRIRARLT , BRI EIRAESTT_ EE AR EFNZEY
TE,

w FREEAT  SRENTS TSRS KINMER AT IHRRENBIETH. XEHRE
FRACONRNR. EABMAPRMNELI AL 2 AR NER |, BF S REXH
0. #5120 , NRARTFEEUA RN FREFE | LRI TTERAIXL
R R, BEFERAETHASEIESIRM 7 APIHER , LSS T8 E
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BXRAPEXNRLHIER. BXREZELR , ESIER [33FMT A, KFEDHT

22 ARAIK AP,

13 IR RRLR A AR S %R S - 518 A 3R BER A MR S ¥R )

BEARMR. FEZHBIRBEIRNF | REEN T SET R ZE ERNNxX L=

FE (TTRENRESHERIERFTH , C2BiT dlopen () TFTHH) . EBER
ﬁnﬂjl?&@‘}ﬂuqﬂ , N Y4{FE A -xinstrument=datarace i FERIRIRELES , AL XS EFHIT
.,
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