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#include <stdio.h:
#include <stdlib.h
#include <assert.h

// printf
// exit

// assert

#define NUM_THREADS 2
#define true 1
#define false 0
// [sys/devices/system/cpu/cpu@/cache/index0/coherency_line_size
int flag[2];
int turn = 0;
nt data = 0:
void *dekker id *threadid) {
long tid ong)threadid; // keep book of the thread's id
printf("This is thread #%ld!\n", tid):
while(true) {
flag[tid] = true;
while(flag[l - tid]
if(turn '= tid) {
flag[tid] = false;
while(turn != tid)

true) {

flag[tid] = true;

1
I

}
- dekker.c % (16,0) (C/1 FlyC:0/2 company Abbrev)
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void *dekker(void *threadid) {
long tid = (long)threadid; // keep book of the thread's id
printf("This is thread #%ld!\n", tid);
while(true) {
flag[tid] = true;
while(flag[l - tid] == true) {
if(turn != tid) {
flag[tid] = false;
while(turn != tid)

flag[tid] = true;
1

// start critical section
// end critical section

turn = 1 - tid;
flag[tid] = false;

}
pthread_exit (NULL);
1

»int main(int arge, char *argvl]) {
pthread_t threads[NUM_THREADS] ;
int rc;
long t;
27% (33,0) (C/1 FlyC:0/2 company Abbrev)
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int turn = 0;
int data = 0;

void *dekker(void *threadid) {
long tid = (long)threadid; // keep book of the thread's id
printf("This is thread #%ld!\n", tid);
while(true) {
flag[tid] = true;
while(flag[l - tid] == true) {
if (turn != tid) §
flag[tid] = false;
while(turn != tid)

flég[tid] = true;
1

// start critical section
data++;

data--;

assert(data==0);

// end critical section

turn = 1 - tid;
flag[tid] = false;

H
pthread_exit (NULL);
dekker.c 24% (29,7) (C/1 FlyC:0/2 company Abbrev)

) |T2 3|4 i ash onsole & emacs@michael

[J65:46:46

petter@michaels-t420s
petter@michaels-t420s: $ cd tutorial/
petter@nichaels-t420s: $ 1s
bumper.c bumper.c~ d er dekker.c~ DQueue.
petter@nichaels-t420s: $ emacs dekker.c &

tter@michaels-t420 $ 1ibGL error: No matching fbConfigs or visuals found
[LibGL error: faile oad driver: swrast

i extensi XInputExtension” miss

extension "XInputExtension" miss

flag[tid] = true;
while(flag[l - tid] == true) {
if(turn != tid) {
flag[tid] = false;
while(turn != tid)

dekker.c Top (1,34) (C/1/ FlyC:0/2 company Abbrev)
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dekker: Assertion “data==0' failed.
hen (Speicherabzug geschrieben)
petter@michaels-t420s s

assert(data==0);
// end critical section

turn = 1 - tid;
flag[tid] = false;

-:--- dekker.c 24% (34,39) (C/1 FlyC:0/2 company Abbrev)
Wrote /home/petter/lehre/tutorial/dekker.c
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int turn = 0; int turn = 0;
int data = 0; int data = 0;

void *dekker(void *threadid void *dekker(void *threadid
long tid = (long)threadid; // keep book of the thread's id long tid = (long)threadid; // keep book of the thread's id
printf("This is thread #%ld!\n", tid); printf("This is thread #%ld!\n", tid)
while(true) { while(true) {
flag[tid] = true; flag[tid] = true;
while(flag[l - tid] == true) { while(__sync_sychronize(),flag[l - tid] == true) {
if(turn != tid) { if(turn != tid) §
flag[tid] = false; flag[tid] = false;
while(turn != tid) while(turn != tid)

flag[tid] = true; flag[tid] = true;

1 E—
1 }
// start critical section // start critical section
data++; data++;
printf("tid #%ld -> %d;\n",tid,data); printf("tid #%ld -> %d;\n",tid,data);
data--; data--;
assert(data==0); assert(data==0);
// end critical section // end critical section

turn = 1 - tid; turn = 1 - tid;
40 flag[tid] = false; 40 flag[tid] = false;
41 ¥ 41 }
-:--- dekker.c 24% (38,0) (C/1 FlyC:0/2 company Abbrev) -:--- dekker.c 23% (29,7) (C/1 FlyC:0/3 company Abbrev)
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} H
1 t

// start critical section // start critical section

data++; data++;

printf("tid #%ld -> %d;\n", tid,data): printf("tid #%ld -> %d;\n",tid,data);
data--; data--;

assert(data==0); assert(data==0);

// end critical section // end critical section

turn = 1 - tid; turn = 1 - tid;
flag[tid] = false; __sync_sychronize();

T flag[tid] = false;
pthread_exit (NULL); }
pthread_exit (NULL);

#»int main(int argc, char *argy[]
pthread_t threads[NUM_THREADS] ; »int main(int arge, char *argy[
int rc; pthread_t threads[NUM_ HREADS] ;
long t; int rc;
flag[@] = false; long t;
flag[1l] = false; flag[0] = false;
for(t = 0; t < NUM_THREADS; t++) { flag[1l] = false;
printf("In main: creating thread %ld\n", t); for(t = 0; t < NUM_THREADS; t++) {
rc = pthread_create(&threads[t], NULL, dekker, (void *)t); printf("In main: creating thread %ld\n", t);
if(rc) { rc = pthread_create(&threads[t], NULL, dekker, (void *)t)
printf("ERROR; return code from pthread_create() is %d\n", rc); if(re) {
dekker.c 52% (42,11) (C/1 FlyC:0/3 company Abbrev) ¥*. dekker.c 51% (47,24) (C/1 FlyC:0/3 company Abbrev)
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int turn = 0; }
int data = 0; T

void *dekker(void *threadid // start critical section
long tid = (long)threadid; // keep book of the thread's id data++;
printf("This is thread #%ld!\n", tid); printf("tid #%ld -> %d;\n",tid,data);
while(true) { data--;
flag[tid] = true; assert(data==0);
while(__sync_sychronize(),flag[l - tid] == true) { // end critical section
if(__sync_sychronize(),turn != tid) {
flag[tid] = false; turn = 1 - tid;
while(__sync_sychronize(),turn != tid) __sync_sychronize();
5 flag[tid] = false;
flag[tid] = true __sync_sychronize();
1 . |
} pthread_exit (NULL);

// start critical section
data++; »int main(int argec, char *argyl]
printf("tid #%ld -> %d;\n",tid,data); pthread_t threads[NUM_THREADS] ;
data--; int rc;
assert(data==0); long t;
// end critical section flag[0] = false;
flag[1l] = false;
turn = 1 - tid; for(t = 0; t < NUM_THREADS; t++) {
__sync_sychronize(); printf("In main: creating thread %ld\n", t);
flag[tid] = false; rc = pthread_create(&threads[t], NULL, dekker, (void *)t);
dekker.c 22% (28,24) (C/1 FlyC:0/3 company Abbrev) g 50% (43,3) (C/1 FlyC:0/3 company Abbrev)
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// gcc -pthread dekker.c -o dekker int turn = 0;

int data = 0;
#include <pthread.h>// pthread_create, pthread_exit
#include <stdio.h // printf void *dekker (void *threadid
#include <stdlib.h> // exit long tid = (long)threadid; // keep book of the thread's id
#include <assert.h> // assert printf("This is thread #%ld!\n", tid):

while(true) {
#define NUM_THREADS 2 flag[tid] = true;
#define true 1 while(__sync_synchronize(),flag[l - tid] == true) {
#define false 0 if(__sync_synchronize(),turn = tid) {
flag[tid] = false;

// [sys/devices/system/cpu/cpul/cache/index0/coherency_line_size while(__sync_synchronize(),turn != tid)

1
2
3
4
5
6
7
8
9

int flag g flag[tid] = true;
int turn = 0; T
8 t

int data = 0;
void *dekker(void *threadid // start critical section
long tid = (long)threadid; // keep book of the thread's id data++;
printf("This is thread #%ld!\n", tid); printf("tid #%ld -> %d;\n",tid,data);
while(true) { data--;
flag[tid] = true; assert(data==0);
while(__sync_sychronize(),flag[l - tid] == true) { // end critical section
if(__sync_sychronize(),turn != tid) {
flag[tid] = false; turn = 1 - tid;
while(__sync_sychronize(),turn != tid) > __sync_sychronize();
H flag[tid] = false;
dekker.c Top (24,43) (C/1 FlyC:0/3 company Abbrev) ¥*. dekker.c 22% (31,0) (C/1 FlyC:0/3 company Abbrev)
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// gcc -pthread dekker.c -o dekker

#include
#include
#include
#include

<pthread.h>// pthread_create, pthread_exit
<stdio.h> // printf

<stdlib.h> // exit

<assert.h> // assert

VNV R WN P

#define NUM_THREADS 2
#define true 1
#define false 0

2o
5]

// [sys/devices/system/cpu/cpud/cache/index0/coherency_line_size

int flag[2];
int turn = 0;
int data = 0;

void *dekker(void *threadid) {
long tid (long)threadid; // keep book of the thread's id
printf("This is thread #%ld!\n", tid);
while(true) {
flag[tid] = true;
while(__sync_synchronize(),flag[l - tid] == true) {
if (__sync_synchronize(),turn != tid) {
flag[tid] false;
while(__synec_synchronize(),turn != tid)

dekker.c Top (11,0) (C/1 FlyC:0/2 company Abbrev)
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int turn = 0;
int data = 0;

void *dekker (void *threadid) {
long tid ong)threadid; // keep book of the thread's id
printf("This is thread #%ld!\n", tid);
while(true) {
flag[tid] = true;
while(__sync_synchronize(), flag[l - tid]
if(__sync_synchronize(),turn != tid) {
flag[tid] = false;
while(__sync_synchronize(),turn != tid)

true) i

flag[tid] = true;
1
J

// start critical section
data++;
//printf("tid #%1d -
data--;

assert(data==0);

// end critical section

tid,data);

turn = 1 - tid;
__sync_synchrenize();
flag[tid] = false;

dekker.c 22% (31,0) (C/1 FlyC:0/2 company Abbrev)
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Wait-Free Bumper-Pointer Allocation
Garbage collectors often use a bumper pointer to allocated memory:

Bumper Pointer Allocation

char heap[2720];
char* firstFree = &heap[0];

char* alloc(int size) {
char* start = firstFree;
firstFree = firstFree + size;
if (start+size>sizeof (heap)) garbage_collect();
return start;

3}

@ firstFree points to the first unused byte
@ each allocation reserves the next size bytes in heap
Thread-safe implementation:
@ the alloc function can be used from multiple threads when implemented
using a lock xadd [_firstFreel,eax instruction
@ ~~ requires inline assembler

< 8 17 von 84 >
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Gemacs@michaels-t420s & X

»>void *allocator(void *threadid){
for (int i: <100000000;i++)
myalloc(l);

»>int main(int arge, char *argv[]) {
pthread_t threads[NUM_THREADS] ;
int rc;
long t;

for(t = 0; t < NUM_THREADS; t++)
printf("In main: creating thread
rc pthread_create(&threads[t],
if(re) {
printf(
exit(-1):
t
1
for(t = 0; t < NUM_THREADS; t++) {
pthread_join(threads[t] NULL);
1

d\n", t);
, allocator, (void

RROR; return code from pthread_create() is

J
;**.  bumper.c 38% (36,15) (C/1 FlyC:0/8 company Abbrev)
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// gcc -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread exit
#include <stdio.h> // printf

#include <stdlib.h> // exit

#define NUM_THREADS 2

char heap[27°20] ;
char* firstFree = &heap[0];

char* myalloc (int size
char* start = firstFree;
firstFree = firstFree + size;

[//if (start+siz >sizeof(heap)) garbage_collect();
» if (start+size>2"22) ;.

return start;
»void *allocator(void *threadid

for (int i=0;i<100000000;i++)
myalloc(1);

»int main(int arge, char *argv[]
pthread_t threads[NUM_THREADS] ;

1*%. bumper.c Top (13,17) (C/1 FlyC:0/8 company Abbrev)
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long t;

for(t = 0; t < NUM_THREADS; t++) {
printf("In main: creating thread %ld\n", t);
rc = pthread_create(&threads[t], NULL, allocator, (veoid *)t);
if(re) {
printf("ERROR; return code from pthread_create() is %d\n", rc);
exit(-1);
1
}
for(t = 0; t < NUM_THREADS; t++) {
pthread_join(threads[t],NULL);
t

printf(" %d\n", firstFree-Gheap[0]);

/* last thing that main() should do */
pthread_exit (NULL);

Bot (47,1) (C/1 FlyC:0/8 company Abbrev)

&emacs@michaels-t420s

return start;

»void *allocator(void *
for (int i=0;i<100000000;i++)
myalloc(1);

»int main(int argec, char *argyl]
pthread_t threads[NUM_THREADS] ;
int rc;
long t:

for(t = 0; t < NUM_THREADS; t++) {
printf("In main: creating thread %ld\n", t);
rc = pthread_create(&threads[t], NULL, allocator, (void *)t);
if(rc) {
printf("ERROR; return code from pthread_create() is %d\n", rc);
exit(-1);
}

1
for(t = 0; t < NUM_THREADS; t++) {
pthread_join(threads[t] NULL);

bumper. c 38% (29,9) (C/1 FlyC:0/8 company Abbrev)

rial : bash — Ko... [B2locks : bash — Kon... |l Programming Langu...

return start;

H

»>void *allocator(void *threadid
for (int i=0;i<100000000;i++)
myalloc(1);

»int main(int argec, char *argy[]
pthread_t threads[NUM_THREADS] ;
int rc;
long t;

for(t = 0; t < NUM_THREADS; t++) {
printf("In main: creating thread %ld\n", t);
rc = pthread_create(&threads[t], NULL, allocator, (void *)t);
if(re) {
printf("ERROR; return code from pthread_create() is %d\n", rc);
exit(-1);

b

1
for(t = 0; t < NUM_THREADS; t++) {
pthread_join(threads[t],NULL);

}
;**.  bumper.c 38% (17,1) (C/1 FlyC:0/8 company Abbrev)




@ emacs@michaels-t420s
long t;

for(t = 0; t < NUM_THREADS; t++) {
printf("In main: creating thread %ld\n", t);
rc = pthread_create(&threads[t], NULL, allocator, (void *)t)
if(rc) {
printf("ERROR; return code from pthread_create() is %d\n", rc);
exit(-1);
}

by
for(t = 0; t < NUM_THREADS; t++) {
pthread_join(threads|[t], NULL);

printf(" %d\n", firstFree-&heap[0]);

/* last thing that main() should do */

pthread exit(NULL);

bumper.c Bot (46,21) (C/1 FlyC:0/8 company Abbrev)
torial : bash —

& emacs@michaels-t420s

// gcc -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread_exit
#include <stdio.h> // printf

#include <stdlib.h> // exit

#define NUM_THREADS 2

NoOuURWNRE

char heap[2720];
BI2locks : bash — Konsole

llungen  Hilfe
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// gce -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread_exit
#include <stdio.h> // printf

#include <stdlib.h> // exit

#define NUM_THREADS 2

char heap[2°20] ;
char* firstFree = &heap[0];

char* myalloc(int size
char* start = firstFree;
firstFree = firstFree + size;
//if (start+size>sizeof(heap)) garbage_collect();
if (start+size>2°22) ;.

return start;
»void *allocator(void *threadid

for (int i=0;i<100000000;i++)
myalloc(1);

»int main(int arge, char *argv[]
pthread t threads[NUM_THREADS] ;

1*%. bumper.c Top (24,0) (C/1 FlyC:0/8 company Abbrev)

// gcc -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread_exit
#include <stdio.h> rintf

#include <stdlib.h> // exit

#define NUM_THREADS 2

char heap[2720] ;
char* firstFree = &heap[0];

char* myalloc(int size
char* start;

start = firstFree;
firstFree = firstFree + size;

//if (start+size>sizeof(heap)) garbage_collect();
if (start+size>2"22) ;.

return start;

»void *allocator(void *threadid
for (int i=0;i<100000000;i++)
myalloc(1);

Top (3,28) (C/1 FlyC:0/8 company Abbrev)
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petter@michaels-t420: g ; e umg -0 bumper
t ‘myalloc’
14:17: warning: comparis
if (start+size»2722)

Einstellungen

bumper.c: In function ‘main’
bumper.c:43:13: warning: form
printf(" %d\n",firstFree-&he:

petter@michaels-t420s

: crea

2
petter@michaels-t420s: lib: extension "XInputExtension” missing

X missi
X missir
X mis
XL missir
X1 i mis
X1 mis
1

24 »yoid *allocator(void *threadid
for (int i=0;i<100000000;i++)
myallec(1);
-it--- bumper.c Top (13,2) (C/1 FlyC:0/8 company Abbrev)
(No changes need to be saved)

\1 =l IT 2|3 |4 ||@tutorial : bash — Ko... E2locks : bash — Kon... |l Programming Langu...
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// gcc -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread_exit
#include <stdio.h> // printf

#include <stdlib.h> // exit

#define NUM_THREADS 2
char heap[27°20] ;

char* firstFree = &heap[0];
10 »sem_t sem;
1

1
2
3
4
-]
6
7
8
9

char* myalloc (int size
char* start;

//start critical section
start = firstFree;

firstFree = firstFree + size;
//end critical section

//if (start+size>sizeof(heap)) garbage_collect();
if (start+size>2"22) .

return start;

27 »void *allocator(void *threadid

-:**.  bumper-semaphore.c  Top (5,0) (C/1 FlyC:1/7 company Abbrev)

2 has type ‘long int’ [-Wformat=]

& emacs@michaels-t4...

emacs@michael

OCONOU L WN R

2

debian®)|_ || ITZ 3|4 2locks : bas|

&emacs@michaels-t420s

// gce -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread_exit
#include <stdio.h> // printf

#include <stdlib.h> // exit

#define NUM_THREADS 2

char heap[2°20] ;
char* firstFree = &heap[0];

char* myalloc(int size
char* start;

start=__atomic_fetch_add(&firstFree,size,_ ATOMIC_RELAXED);

// start = firstFree;
// firstFree = firstFree + size;

//if (start+size>sizeof(heap)) garbage_collect();
» if (start+size>2722) ;

return start;

4 »void *allocator(void *threadid
for {flint i=0;3i<100000000;i++)
myalloc(1);
(C/1 FlyC:0/8 company Abbrev)

bumper. c Top (25,31)
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// gcc -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread_exit
#include <stdio.h> // printf

#include <stdlib.h> // exit

#include <semaphore.h> //sem_t

#define NUM_THREADS 2

char heap[2°20] ;
char* firstFree = &heap[0];
0 »sem_t sem;

char* myalloc(int size
char* start;

»__Sem w-it_
//start critical section
start = firstFree;
firstFree = firstFree + size;
//end critical section

//if (start+size>sizeof(heap)) garbage_collect();
if (start+size>2"22) ;.

return start;

27 »void *allocator(void *threadid

;**.  pumper-semaphore.c  Top (15,7)

int sem _wait(sem t *_ sem)

(C/L FlyC:2/8 company-clang Abbrev)

& emacs@michael

|G emacs@michael

t4

LLJo




@ emacs@michaels-t420s

// gcc -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread exit
#include <stdio.h> // printf

#include <stdlib.h> // exit

#include <semaphore.h> //sem_t

#define NUM_THREADS 2

char heap[2°20];
char* firstFree = &heap[0];
sem_t sem;

WRNOUREWN R

»char* myalloc(int size) {
char* start;

sem_wait(&sem):
J//start critical section
» start = firstFree;
firstFree = firstFree + size;
//end critical section

//if (start+size>sizeof(heap)) garbage_collect();
if (start+size>2"22) ;

return start;

4

void *allocator(void *threadid)q{

bumper-semaphore.c  Top (15,17) (C/1 FlyC:2/1 company Abbrev)

debian(0|_ |y = IT 2| 3|4 |HMtutorial : bash — Ko... |B2locks : bash — Kon... |l Programming Langu... |G emacs@michaels-t4...

Htutorial : bash — Konsole
e Einstellungen  Hilfe
‘myalloc
warning: comparison between pointer and integer
if (start+size»2°22) ;

bumper.c: In function ‘main’:
bumper.c:48 warning: format “%d’ expects argument of type ‘imt’, but argument 2 has type ‘long int’ [-Wformat=
printf(" sd\n", firstFree-&heap[0]);

petter@michaels-t420s
In main: ¢

$ ./bumper

: extension "XInputExtension" missing on display ":1".
nsion 1
nsion
X nsion
extension nput nsion” missin
extension nsion" miss
nsion” missin
extension nput nsion
extension nput nsion" missin

t
22 //1f (start+size>sizeof(heap)) garbage_collect();
23 » if (start+size>2"22) ;
24

25 return start;

26

27

-:--- bumper-semaphore.c

Top (1,34) (C/1 FlyC:0/8 company Abbrev)

debian w2 |1 2]3]a torial : bash — Ko... E2locks : bash — Kon... |l Programming L

..|@emacs@michaels-t4

&emacs@michaels-t420s

// gce -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread_exit
#include <stdio.h> // printf

#include <stdlib.h> // exit

#include <semaphore.h> //sem_t

#define NUM_THREADS 2

char heap[2720] ;
char* firstFree = &heap[0];
10 »sem_t sem;

OCONOU L WN R

char* myalloc(int size) {
char* start;

sem_wait(&sem) ;

//start critical section

start = firstFree;

firstFree = firstFree + size;

//end critical section
»>__sem_post

//if (start+size>sizeof(heap)) garbage_collect();
» if (start+size>2°22) ;.

return start;

¥

- bumper-semaphore.c

dea =2 [T 2]3]4

& emacs@michaels-t420s

[/ gce -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread_exit
#include <stdio.h> // printf

#include <stdlib.h> // exit

#include <semaphore.h> //sem_t

#define NUM_THREADS 2

Top (20,11) (C/1 FlyC* company Abbrev)

09:20:43

char heap[2°20]
char* firstFred
sem_t sem;

Hltutorial : bash — Konsole

©0O~NOOU B WN=

ichen  Einstellungen  Hilfe

In function ‘myalloc’
7: warning: comparison between pointer and
t+size>2"22) ;

char* myalloc (3
char* start;
bumper.c: In function ‘main’:
N bumper.c
sem_walt(&gel’_r printf (" sd\n",firstFree-&heap[0]);
//start criti] B
start = firstjpetter@michaels-t420s: $ ./bum
firstFree = f|In main: crea
~ .. JIn main: creatil
//end criticd q0000000
sem_post (&sempetter@michaels-t420s:
Xlib: extension "XInputExtension" missi
: - 1 extension n t N~ M1ssl
{/lf (stal‘t-!—s {8 extension
if (start+sizlxiin: extension
{! extension
extension nput ion" missi
extension n t S10N° M1SS1|
extension "XInputExtension" missi

extension

return start;|

bumper-semag

warning: format ‘%d’ expects argument of type ‘int’,

but argument 2 has type ‘long int’' [-Wformat=]

XInputExtension" missing on display 1

..|@emacs@michaels-t4...




@ emacs@michaels-t420s
// gcc -pthread bumper.c -o bumper
#include <pthread.h> // pthread_create, pthread exit
#include <stdio.h> // printf
#include <stdlib.h> // exit
#include <semaphore.h> //sem_t
#define NUM_THREADS 2

Htutorial : bash — Konsole
char heap[2°20]; Datel
char* firstFree = &heap[0
sem_t sem;

Bearby

WLV~ WNP

In main: creat
In main: creatir
200000000
char* myalloc(int size) {|Petteremichaels-t420s:
o . X extension "XInputExtension
char* start; extension "XInputExtension
extension "XInputExtension
extension nsion
extension nsion
extension nsion
extension nsion
extension "XInputExtension

missir

sem_wait(&sem);

//start critical sectiol
start = firstFree;
firstFree = firstFree +
//end critical section
sem_post(&sem) ;

miss

petter@michaels-t420s

bumper-semaphore.c:

bumper-semaphore.c:23:
if (start+size>2722) ;

n function ‘myalloc
17: warning:

//if (start+size>sizeof
if (start+size>2°22) . |, . o . semaphore.c: In function ‘main’
bumper-semaphore.c
return start; printf(" %d\n",firstFree-&heap[0]);

petter@michaels-t420s:
i

bumper-semaphore.c

canO|_ [®| U] |1 2[3]4|[@tutorial : bash — Ko... BI2locks : bash — Kon...

& emacs@michaels-t420s
sem_wait(&sem);
//start critical section
start = firstFree;
firstFree = firstFree + size;
//end critical section
sem_post (&sem) ;

[/if (start+size>sizeof(heap)) garbage_collect():
if (start+size>2"22)

return start;

H

»void *allocator(void *threadid){
for (int i=0;i<1000000;i++)
myalloc(l);

13

»int main(int argec, char *argyl[]) {
pthread_t threads[NUM_THREADS] ;
int rc;
long t;

for(t = 0; t < NUM_THREADS; t++) {
printf("In main: creating thread %ld\n", t);
- bumper-semaphore.c  26% (22,0) (C/1 FlyC:0/8 compan

Einstellungen

missin

comparison

3: warning: format ‘s%d’

Hilfe

$ Xlib: extension "XInputExtension

display

missing on display
ng on

missin

on display ":1

$ gcc -pthread bumper-semaphore.c -o bumper-semaphore

between pointer and integer

expects argument of type ‘int’, but argument 2 has type '

W Programming Langu... @ emacs@michaels-t4... 09:22:23

y Abbrev)

& emacs@michael

ichen  Einstellungen

XIn
XIn
XIn
XIn
XIn
XIn
XIn
petter@nichaels-t420s: $ gcc
bumper-semaphore.c: In function ‘myalloc’
bumper-semaphore.c warning: coemparison between
if (start+size>2722) ;

-pthread bumper-semaphore.c -o bumper-semaphore

peinter and integer

bumper-semaphore.c: In function ‘main’:

bumper-semaphore.c 3: warning: format ‘%d’ expects argument of type ‘imt’, but argument 2 has type ‘long int’ [-Wformat=]
printf(" %d\n",firstFree-&heap[@]);

petter@nichaels-t420s: $
In

./bumper-semaphore

s

22 //if (start+size>sizeof(heap)) garbage_collect();
23 » if (start+size>2°22)

24

25 return start;

bumper-semaphore. c

dea =2 [T 2]3]4

& emacs@michaels-t420s

// gcc -pthread bumper.c -o bumper

#include <pthread.h> // pthread_create, pthread_exit
#include <stdio.h> // printf

#include <stdlib.h> // exit

#include <semaphore.h> //sem_t

#define NUM_THREADS 2

Top (1,34) (C/1 FlyC:0/8 company Abbrev)

torial : bash — K 2locks : bash — Kon... |l Programming Langu... |&@ emacs@michaels-t4...

char heap[2°20] ;
char* firstFree = &heap[0];

©ONOU B WN R

sem_t sem;

char* myalloc(int size) {
char* start;

sem_wait(&sem);

//start critical section
start = firstFree;

firstFree = firstFree + size;
//end critical section
sem_post(&sem) ;

//if (start+size>sizeof(heap)) garbage_collect();
if (start+size>2"22) ;

return start;

bumper-semaphore.c  Top (10,10) (C/L FlyC:0/8 company Abbrev)

|G emacs@michael




@ emacs@michaels-t420s

»void *allocator(void *threadid){
for (int i=0;i<100;i++)
myalloc(1);

>}

»int main(int arge, char *argvl]) {
pthread_t threads[NUM_THREADS] ;
int rc;
long t;

for(t = 0; t < NUM_THREADS; t++) {
printf("In main: creating thread %ld\n", t);
rc = pthread_create(&threads[t], NULL, allecator, (veid *)t);
if(rc) {
printf(“ERROR; return code from pthread_create() is %d\n", rc);
exit(-1);
}
+
for(t = 0; t < NUM_THREADS; t++) {
pthread_join(threads[t],NULL);

52 » printf(" %d\n", firstFree-&eap[0]);
1**.  bumper-semaphore.c  47% (26,0) (C/1 FlyC:0/8 company Abbrev)

devian®|_ || & IT 2| 3|4 |Mtutorial : bash — Ko... |H2locks : bash — Kon... |l Programming Langu... |G emacs@michaels-t4... .J69:24:53

Htutorial : bash — Konsole

Datei  Bearbeiten  An L¢ lungen  Hilfe

bumper-semaphore.c: In function ‘main’:

bumper -semaphore. c warning: format ‘%d’ expects argument of type ‘int’, but argument 2 has type ‘long int’ [-Wformat=]
printf(" %d\n",firstFree-&heap[0]);

petter@michaels-t420s $ ./bumper-semaphore

In main: creat th 0

~C

petter@michaels-t420s:

bumper-semaphore.c: In function “wmyattoc':

bumper-semaphore.c warning: comparison between pointer and integer
if (start+size»2722)

bumfer-semaphore.c -o bumper-semaphore

bumper-semaphore.c: In function ‘main’
bumper -semaphore.c :13: warning: format ‘%d’ expects argument of type ‘int’, but argument 2 has type ‘long int’ [-Wformat=]
printf(" %d\n",firstFree-&heap(@]);

petter@michaels-t4
In majn: creatin
In majn: c

~C

petter@michaels-t420s: $ man sem init
petter@michaels-t420s:

/* last thing that main() should do */
pthread_exit (NULL);
1

-:**.  bumper-semaphore.c Bot (40,16) (C/1 FlyC:1/8 company Abbrev)
expected expression

eanO)_ B ] [[1 2]3]4 torial : bash — Ko... E2locks : bash — Kon... |l Programming L

..|@emacs@michaels-t4

Eman : man — Konsole
ichen  Einstellungen  Hilfe

mmer's Manual

sem init - initialize an unnamed semaphore

SYNOPSIS
#include <semaphore.h>

int sem_init(sem_t *sem, int pshar unsigned int v. H

Link with -pthread.

[DESCRIPTION
sem_init() initializes the unnamed semaphore at the address pointed to by sem. The value argument specifies the initial value
for the semaphore.

The psha argument indicates whether this semaphore is to be shared between the threads of a process, or between processes.

and should be located at some
dyhamically the heap)

is nonzero, then the semaphore is shared between processes, and should be located in a region of shared memory (see

/* last thing that main() should do */
pthread_exit (NULL);
i

-:**%.  bumper-semaphore.c Bot (40,16) (C/1 FlyC:1/8 company Abbrev)
expected expression

e | IT 2|3 |4 |Eman : man — Konsole E2locks : bash — Kon... |l Programming Langu...|&@ emacs@michaels-t4...

& emacs@michaels-t420s
sem_wait(&sem);
//start critical section
start = firstFree;
firstFree = firstFree + size;
//end critical section
sem_post(&sem) ;

//if (start+size>sizeof(heap)) garbage collect();
if (start+size>2"22) ;.

return start;

i
8 »void *allocator(void *threadid){

»_ for (int i=0:;i<100 000 | ;i++)
myalloc(1);

»int main(int arge, char *argv[]) {
pthread_t threads[NUM_THREADS] ;
int rc;
long t;
sem_init(&sem,0,1);

bumper-semaphore.c  26% (29,25) (C/L FlyC:3/9 company Abbrev)

|G emacs@michael




Htutorial : bash — Konsole
Datei Bearbeiten Ansicht Lesezeichen Einstellungen  Hilfe

, but argument

pthre bumpe

umper -semaphore.

bumper -semaphore.
if

bumper-semaphore.
. , but argument

2 tutorial : bash
pthread_t threads[NUM_THREADS] ;
int rc;
long t;

sem_init(&sem,0,1);

- bumper-semaphore.c  26% (29,20) (C/1 FlyC:0/8 company Abbrev)
Wrote /home/petter/lehre/tutorial/bumper-semaphore.c

O[] [ |3 2[3]4]

2locks : bash — Kon... |l Programming Langu...‘9emacs@michae\s—t4. |

e ‘long int’ [-Wformat=]

e ‘long int’ [-Wformat=]

Htutorial : bumper-semaphor — Konsole
Datei Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

petter@michaels-t420s
bumper  bumper

bumper-fetchanc b ¢ dekker
bumper-semaphore
s:

[ ] tutorial : bumper-semaphor
pthread_t threads[NUM_THREADS] ;
int rc;
long t;

sem_init(&sem,0,1);

- bumper-semaphore.c  26% (29,20) (C/1 FlyC:0/8 company Abbrev)
Wrote /home/petter/lehre/tutorial/bumper-semaphore.c

sban(|_ %] | [[1 2]3]4 |[@tutorial : bumper-se... BI2locks : bash — Kon... |l Programming Langu...|& emacs@michaels-t4.

Bltutorial : bumper — Konsole
Datei Bearbeiten Ansicht Lesezeichen Einstellungen  Hitfe

bbumper-semaphore.
bumper - semaphore.
printf (" %d\n"

‘long int’ [-Wformat=]

petter@michaels-t420s:

In yul

bumper-fetchar c mper-se
bumper-semaphore

michaels-t420s
[ ] tutorial : bumper

pthread_t threads[NUM_THREADS] ;
int rc;
long t;

sem_init(&sem,0,1);

- - bumper-semaphore.c  26% (29,20) (C/1 FlyC:0/8 company Abbrev)
Wrote /home/petter/Llehre/tutorial/bumper-semaphore.c

woan®|_ [Bo[ U [T 2[3]4][@tutorial : bumper B2locks : bash — Kon... [l Programming Langu... [& emacs@michaels-t4...| IEEM

Btutorial : bumper-semaphor — Konsole
Datei Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe
bumper-fetchar r

um bumper-seméphore
haels-t420s

$ time

] tutorial : bumper-semaphor

pthread_t threads[NUM_THREADS] ;
int rc;
long t;

sem_init(&sem,0,1);

:--- bumper-semaphore.c  26% (29,20) (C/L FlyC:0/8 company Abbrev)
Wrote /home/petter/lehre/tutorial/bumper-semaphore.c

awhion®_ %) 9] [[1 2[3]4|[tutorial : bumper-se... B2locks : bash — Kon..

Programming Langu... ‘@ emacs@michaels-t4...




@ emacs@michaels-t420s Bltutorial : bash — Konsole
sem_wait(&sem); e L
//start critical section

ict e
: bumper  bumper.c bumper-fetch bumper-semaphore.c  dekker dekker.c~
start = firstFree; bumper# bumper.c~ bumper-semaphore bumper-semaphore.c~ dekker.c DQueue.c
firstFree = firstFree + size; petter@michaels-t420s: $ time ./bumper

//end critical section %: m o ng thread

sem_post (&sem) ; 200000060

//if (start+size>sizeof(heap)) garbage_collect(); real gm;?ggz
if (start+size>2"22) ; e .

$ timpe ./bumper-semaphore
return start; efehl »timpe« wurde nicht gefunden, meinten Sie vielleicht:
¥ efehl »time« aus dem Paket »time« (main)
: Befehl nicht len
petter@nichaels-t420s: $ time ./bumper-semaphore
»void *allocator(void *threadid){ In main: creating th 0
for (int i=0;i<100000000;i++) In main: cr
myalloc(1); 200000000
1 0m33.418s
2} Ise 0m26.724s
0m33.428s

»int main(int argc, char *argvl]) {
pthread_t threads[NUM_THREADS] ;
int rc;
long t:
ab/content/patche
//app/modules/Dow
/browser/content/
hrome://browser/content/d

nWindowUn 1o
:--- bumper-semaphore.c  26% (38,9) (C/1 FlyC:0/8 company Abbrev) petter@michaels-t420s:

sem_init(&sem,0,1);

Kon Programming Lan & emacs@michael [.J69:31:27 debia = IT 2 | 3|4 |||tutorial : bash — Konsole B2locks : bash — Konsole W Programming Languages - O...

& emacs@michaels-t420s

qgn->val = val;

Ollode* leftSentinel = q->left;

1 ONode* oldLeftNode = leftSentinel->right;

8::8 388: gn->left = leftSentinel;
petter@michéels-t420§ $ timpe qn->rlgh1_: = OldITEFthde;
Der Befehl »timpe« wurde nicht gefunden, meinten Sie viel] leftSentinel->right = gn;
»time« ( oldLeftNode->left = qn;

ichaels-t420s

timpe: Befehl nicht

petter@michaels-t420s: $ time . i
]

In main: creatin . .

In main: crea h 1 4 int PopRight(DQueue* q) {

200000000 QNode* oldRightNode;

real  0Om33.418s QNode* leftSentinel = q->left;

user om26.724s QNode* rightSentinel = g->right;

sys 6m33.428s . oldRightNode = rightSentinel->left;

petter@michaels-t420s n $ s if (oldRightNode == leftSentinel)

bumper  bumper.c  bumper-fetchandadd.c bumper-semaphor t 1:

bumper# bumper.c~ bumper-semaphore bumper -semaphor LR =2t )

Fertig emacs bumper.c __QNode* newRightNode = ol RightNode->left;

petter@michaels-t420s $ emacs newRightNode->right = rightSentinel;

héttéiééichaels-tﬂo; s0 rightSentinel->left = newRightNode;
: - int ret = oldRightNode->val;

free(oldRightNode) ;

return ret;

T

»void Forall(DQueue* g, void* data, void (*gallbagk)(veid*, int)) {
// Executes callback on all items of this list

DQueue.c 23% (31,26) (C/1 FlyC:0/3 company Abbrev)

bash — Konsole G emacs@michaels-t420s i ash — Konsole G emacs@michaels-t420s




@ emacs@michaels-t420s &emacs@michaels-t420s
if(oldRightNede == leftSentinel) if (oldRightNode == leftSentinel)
return -1; return -1;
ONode* newRightNode = oldRightNode->left; QNode* newRightNode = oldRightNode->left;
newRightNode->right = rightSentinel; newRightNode->right = rightSentinel;
rightSentinel->1left = newRightNode; rightSentinel->left = newRightNode;
int ret = oldRightNode->val; int ret = oldRightNode->val;
free(oldRightNode) ; free(oldRightNode) ;
return ret; return ret;

»void Forall(DQueue* g, void* data, void (*callback)(void*, int) »void Forall(DQueue* g, void* data, void (*callback)(void*, int)
// Executes callback on all items of this list // Executes callback on all items of this list

int main() { int main
J// init // init
DQueue *q = (DQueue*)malloc(sizeof (DQueue)); DQueue *g = (DOueue*)malloc(sizeof (DQueue))
Qlode* sentinel = (QNode*)malloc(sizeof (QNode)); QlNode* sentinel = (0Node*)malloc (sizeof (QNode));
q->right = sentinel; q->right = sentinel;
q->left = sentinel; q->left = sentinel;
sentinel->right = sentinel; sentinel->right = sentinel;
sentinel->left = sentinel; sentinel->left = sentinel;

// fill initial load // fill initial load
// ... code to prepare a deadlock // ... code to prepare a deadlock

-:1--- DQueue.c 49% (43,12) (C/1 FlyC:0/3 company Abbrev) -:--- DQueue.c 49% (42,0) (C/1 FlyC:0/3 company Abbrev)

cebian®|_ | Ty [12]3]4 torial : bash — Konsole & emacs@michaels-t420s 09 23 debian®)_ |y [12[3]4 rial : bash — Konsole @ emacs@michaels-t420s

& emacs@michaels-t420s & emacs@michaels-t420s
int main // gcc -g DQueue.c -o dqueue
// init include <stdlib.h> malloc
DQueue *q = (DQueue*)malloc(sizeof (DQueue)); typedef struct QNode
Qlode* sentinel = (QNode*)malloc(sizeof (QNode)):; int val;
q->right = sentinel; struct QNode* left;
q->left = sentinel; struct QNode* right;
sentinel->right = sentinel; QNode;
sentinel->left = sentinel; typedef struct
struct QNode* left;
// fill initial load struct QNode* right;
DQueue;

1
2
3
4
5
6
7
8
9

// ... code to prepare a deadlock
void PushLeft(DQueue* q, int val
// Forall 14 QNode *gn = (QNode *)malloc(sizeof(QNode));
15 gn->val = val;
// ... produce a deadlock 16 QNode* leftSentinel = g->left;
17 ONode* oldLeftNode = leftSentinel->right;
// end all 18 qn->left = leftSentinel;
gn->right = oldLeftNode;
leftSentinel->right = qn;
21 oldLeftNode->left = qn;
22
23
24 1int PopRight(DQueue* q
25 QNode* oldRightNode;
26 OQlode* leftSentinel = g->left;
27 QNode* rightSentinel = q->right;
-:--- DQueue.c Bot (58,0) (C/1 FlyC:0/3 company Abbrev) -:--- DQueue.c Top (2,0) (C/1 FlyC:0/3 company Abbrev)

L [12]3]a i ash onsole G emacs@michael 0s [12]3]4 i ash onsole & emacs@michael




@ emacs@michaels-t420s

int main
// init
DQueue *q = (DQueue*)malloc(sizeof (DQueue));
QNode* sentinel = (QNode*)malloc(sizeof (QNode)):;
gq->right = sentinel;
q->left = sentinel;
sentinel->right = sentinel;
sentinel->left = sentinel;

// fill initial load

// ... code to prepare a deadlock
// Forall

// ... produce a deadlock

// end all

-:1--- DQueue.c Bot (61,12) (C/1 FlyC:0/3 company Abbrev)

dewian(0)_ |y IT 2|3|4 torial : bash — Konsole G emacs@michaels-t420s

& emacs@michaels-t420s

1
2
3
4
5
6
7
8
9

// gcc -g DQueue.c -o dqueue
#include <stdlib.h> // malloc
#include <pthread.h>

typedef struct QNode
int val;
struct QNode* left;
struct QNode* right;
QNode;

typedef struct
pthread_mutex_t *s;
struct QNode* left;
struct ONode* right;
DQueue;

void PushLeft(DQueue* g, int val
ONode *gn = (QNode *)malloc(sizeof(QNode));
gn->val = val;
ONode* leftSentinel = q->left;
Olode* oldLeftNode = leftSentinel->right;
gn->left = leftSentinel;
gn->right = oldLeftNode;
leftSentinel->right = gn;
oldLeftNode->left = gn;

int PopRight(DQueue* q

- DQueue.c Top (4,0) (C/1 FlyC:2/3 company Abbrev)

) |T2 3|4 i ash onsole & emacs@michael

[.]65:46:04

l.J09:41:36

&emacs@michaels-t420s

©CO~NO U LWN -

// gece -g DQueue.c -o dgueue
#include <stdlib.h> // malloc

typedef struct QNode
int val;
struct QNode* left;
struct QNode* right;
QNode;

typedef struct
pthread_mutex_t *s;
struct QNode* left;
struct QNode* right;
DQueue;

void PushLeft(DQueue* q, int val
QNode *gn = (QNode *)malloc(sizeof(QNode));
gn->val = val;
QNode* leftSentinel = g->left;
Ollode* oldLeftNode = leftSentinel->right;
gn->left = leftSentinel;
qn->right = oldLeftNode;
leftSentinel->right = gn;
oldLeftNode->left = qn;

int PopRight(DQueue* g
QNode* oldRightNode;

DQueue.c Top (3,0) (C/1 FlyC:2/3 company Abbrev)
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»void Forall(DQueue* g,

int ret = oldRightNode->val;
free(oldRightNode) ;
return ret;

void* data, void (*callback)(void*, int)

// Executes callback on all items of this list

int main
// init
DQueue *q = (DQueue*)malloc(sizeof(DQueue));
q->s = (phread mutex_t*)malloc (sizeof (phtread mutex_t)):
QNode* sentinel = (ONode*)malloc (sizeof(QNode)):
q->right = sentinel;
q->left = sentinel;
sentinel->right = sentinel;
sentinel->left = sentinel;

// fill initial load
// ... code to prepare a deadlock
// Forall

// ... produce a deadlock

-:--- DQueue.c 60% (50,0) (C/1 FlyC:2/3 company Abbrev)
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int ret = oldRightNode->val;
free(oldRightNode) ;
return ret;

»void Forall(DQueue* ¢, void* data, void (*callback)(void*, int)
// Executes callback on all items of this list

int main

// init

DQueue *q = (DQueue*)malloc(sizeof (DQueue));

gq->s = (pthread_mutex_t*)malloc(sizeof (pthread_mutex_t));
»__pthread_mutex_i {
» 0ONode* sentinel = (QNode*)malloc(sizeof (QNode));
#» ¢->right = sentinel;
» g->left = sentinel;
» sentinel->right = sentinel;
» sentinel->left = sentinel;

// fill initial load
// ... code to prepare a deadlock
// Forall

// ... produce a deadlock
1*%. DQueue.c 60% (50,17) (C/1 FlyC* company-clang Abbrev)
int pthread_mutex_init(pthread_mutex_t * mutex, const pthread_mutexattr_t *__mutexattr)

& emacs@michaels-t420s

int ret = oldRightNode->val;
free(oldRightNode) ;
return ret;

»void Forall(DQueue* g, void* data, void (*¢allback)(void*, int)
// Executes callback on all items of this list

int main
// init
DQueue *q = (DQueue*)malloc(sizeof (DQueue));
q->s = (pthread mutex_t*)malloc(sizeof (pthread mutex_t));
»__pthread_mutex_init(g->s, argl)
QNode* sentinel = (QNode*)malloc(sizeof (QNode)):;
» g->right = sentinel;
» q->left = sentinel;
» sentinel->right = sentinel;
» sentinel->left = sentinel;

// fill initial load
// ... code to prepare a deadlock
// Forall

// ... produce a deadlock
DQueue.c 59% (50,31) (C/1 FlyC:7/3 company Abbrev)
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int ret = oldRightNode->val;
free (oldRightNode) ;
return ret;

»void Forall(DQueue* g, void* data, void (*callback)(void*, int)
// Executes callback on all items of this list

lungen  Hilfe

Groge: 138 x 23

w0 =] =] [T 2]3]4
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QlNode* sentinel = (ONode*)malloc (sizeof (QNode));
q->right = sentinel;
q->left = sentinel;
sentinel->right = sentinel;
sentinel->left = sentinel;

rial : bash — Konsole ‘& emacs@michaels-t420s

// fill initial load

// ... code to prepare a deadlock
// Forall

// ... produce a deadlock

// end all
»__pthread_mutex_d

DQueue.c Bot (66,17) (C/1 FlyC:1/3 company-clang Abbrev)
int pthread_mutex_destroy(pthread_mutex_t *_ mutex)
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ONode* sentinel = (QNode*)malloc(sizeof (QNode));
q->right = sentinel; void PushLeft(DQueue* q, int val
q->left = sentinel; QNode *gn = (ONode *)malloc(sizeof(QNode));
sentinel->right = sentinel; qn->val = val;
sentinel->left = sentinel; QNode* leftSentinel = q->left;
OQNode* oldLeftNode = leftSentinel->right;
J/ fill initial load gn->left = leftSentinel;
gn->right = oldLeftNode;
// ... code to prepare a deadlock leftSentinel->right = gn;
oldLeftNode->left = qn;
// Forall

// ... produce a deadlock int PopRight(DQueue* q
QlNode* oldRightNode;
// end all QNode* leftSentinel = g->left:
pthread_mutex_destroy(q->s); QNode* rightSentinel = qg->right;
»__pthread_exi_ oldRightNode = rightSentinel->left;
if (oldRightNode == leftSentinel)
return -1;
Olode* newRightNode = oldRightNode->left;
newRightNode->right = rightSentinel;
rightSentinel->left = newRightNode;
int ret = oldRightNode->val;
free(oldRightNode) ;
return ret;
Lo}
41
- ®k. DQueue.c Bot (67,13) (C/1 FlyC:1/3 company-clang Abbrev) -:--- DQueue.c 18% (29,0) (C/1 FlyC:0/3 company Abbrev)
void pthread_exit(void * retval)
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void PushLeft(DQueue* g, int val »void PushLeft(DQueue* g, int val
QNode *gn = (QNode *)malloc(sizeof(QNode)); QNode *gn = (ONode *)malloc (sizeof (QNode));
gn->val = val; qn->val = val;
_ »__pthread_mutex_1
Olode* leftSentinel = g->left; /7
ONode* oldLeftNode = leftSentinel->right; Ollode* leftSentinel = g->left;
gqn->left = leftSentinel; ONode* oldLeftNode = leftSentinel->right;

leftSentinel->right = gn;
oldLeftNode->left = qn;

gn->right = oldLeftNode;
leftSentinel->right = gn;
oldLeftNode->left = gn;
//

>
>

gn->right = oldLeftNode; » gn->left = leftSentinel;
»
>
»

int PopRight(DQueue* q
OQNode* oldRightNode;
Olode* leftSentinel = g->left; int PopRight(DQueue* q
QNode* rightSentinel = ¢->right; QlNode* oldRightNode;
oldRightNode = rightSentinel->left; Ollode* leftSentinel = q->left;
if (oldRightNode == leftSentinel) QNode* rightSentinel = g->right;
return -1; oldRightNode = rightSentinel->left;
ONode* newRightNode = oldRightNode->left; if (oldRightNode == leftSentinel)
newRightNode->right = rightSentinel; return -1;
rightSentinel->left = newRightNode; Olode* newRightNode = oldRightNode->left;
int ret = oldRightNode->val; newRightNode->right = rightSentinel;
free(oldRightNode) ; rightSentinel->left = newRightNode;
return ret; int ret = oldRightNode->val;
free(oldRightNode) ;
DQueue.c 18% (19,2) (C/1 FlyC* company Abbrev) :**. DQueue.c 18% (19,17) (C/1 FlyC* company-clang Abbrev)
int pthread_mutex_lock (pthread_mutex_t * mutex)
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void PushLeft(DQueue* g, int val
ONode *gn = (QNode *)malloc(sizeof(QNode)); int PopRight(DQueue* q
gn->val = val; Qlode* oldRightNode;
pthread_mutex_lock (q->s); QlNode* leftSentinel = q->left;
/! QNode* rightSentinel = g->right;
Qlode* leftSentinel = g->left; oldRightNode = rightSentinel->left;
Olode* oldLeftNode = leftSentinel->right; if (oldRightNode == leftSentinel)
qn->left = leftSentinel; return -1;
gqn->right = oldLeftNode; Olode* newRightNode = oldRightNode->left;
leftSentinel->right = gn; newRightNode->right = rightSentinel;
oldLeftNode->left = qn; rightSentinel->left = newRightNode;
/! int ret = oldRightNode->val;
Pl e LAl s dlpthread_mutex_t * __mutex)il free (oldRightNode) ;

return ret;

int PopRight(DQueue* q
ONode* oldRightNode; »void Forall(DQueue* q, void* data, void (*callback)(void™, int)
Olode* leftSentinel = g->left; // Executes callback on all items of this list
QNode* rightSentinel = g->right;
oldRightNode = rightSentinel->left;
if (oldRightNode == leftSentinel) int main
return -1; // init
ONode* newRightNode = oldRightNode->left; DQueue *q = (DOQueue*)malloc (sizeof (DQueue))
newRightNode->right = rightSentinel; q->s = (pthread mutex_t*)malloc (sizeof (pthread_mutex_t));
rightSentinel->left = newRightNode; pthread_mutex_init(q->s, NULL)
int ret = oldRightNode->val; QlNode* sentinel = (0Node*)malloc (sizeof (QNode));
DQueue.c 17% (28,23) (C/1 FlyC* company Abbrev) g DQueue.c 38% (43,0) (C/1 FlyC:0/3 company Abbrev)

aeian(0|_ |y IT 2| 3|4 |HEtutorial : bash — Konsole & emacs@michaels-t420s .J09:46:49 denian(O| _ |y IT 2|34 rial : bash — Konsole G emacs@michaels-t420s

& emacs@michaels-t420s Gemacs@michaels-t420s

int PopRight (DQueue* g int PopRight (DQueue* q

» (QNode* oldRightNode; Qlode* oldRightNode;
»__pthread_mutex_lo- _ pthread_mutex_lock(q->s);

» ONode* leftSentinel = q->left; Olode* leftSentinel = q->left;
»

»

»

ONode* rightSentinel = g->right; Qlode* rightSentinel = qg->right;
oldRightNode = rightSentinel->left; oldRightNode = rightSentinel->left;
if(oldRightNede == leftSentinel) if (oldRightNode == leftSentinel)

return -1; return -1;
ONode* newRightNode = oldRightNode->left; Ollode* newRightNode = oldRightNode->left;
newRightNode->right = rightSentinel; newRightNode->right = rightSentinel;
rightSentinel->1left = newRightNode; rightSentinel->left = newRightNode;
int ret = oldRightNode->val; __pthread_mutex_un L
free(oldRightNode) ; int ret = oldRightNode->val;
return ret; free(oldRightNode) ;

return ret;

»void Forall(DQueue* ¢, void* data, void (*cgllback)(void*, int)
// Executes callback on all items of this list »void Forall(DQueue* g, void* data, void (*gallback)(void*, int)
// Executes callback on all items of this list

int main
J/ init int main
DQueue *q = (DQueue*)malloc(sizeof (DQueue)); // init
q->s = (pthread_mutex_t*)malloc (sizeof (pthread mutex_t)); DQueue *q = (DQueue*)malloc (sizeof(DQueue));
pthread_mutex_init(q->s, NULL); q->s = (pthread_mutex_t*)malloc (sizeof (pthread_mutex_t));
-:**.  DQueue.c 38% (33,18) (C/1 FlyC:11/3 company-clang Abbrev) : DQueue.c 37% (42,18) (C/1 FlyC:2/3 company-clang Abbrev)
int pthread_mutex_lock (pthread mutex_t * mutex) int pthread_mutex_unlock(pthread_mutex_t *_mutex)
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»int PopRight (DQueue* q int PopRight(DQueue* q
ONode* oldRightNode; Qlode* oldRightNode;
pthread_mutex_lock (q->s); pthread_mutex_lock(q->s);
Olode* leftSentinel = g->left; Ollode* leftSentinel = g->left;
QNode* rightSentinel = ¢->right; QNode* rightSentinel = qg->right;
oldRightNode = rightSentinel->left; oldRightNode = rightSentinel->left;
if (oldRightNode == leftSentinel){ if (oldRightNode == leftSentinel){
___ eturn -1; pthread_mutex_unlock (q->s);
ONode* newRightNode = oldRightNode->left; return -1;
newRightNode->right = rightSentinel; }
rightSentinel->left = newRightNode; Olode* newRightNode = oldRightNode->left;
pthread_mutex_unlock(q->s); newRightNode->right = rightSentinel;
int ret = oldRightNode->val; rightSentinel->left = newRightNode;
free(oldRightNode) ; pthread_mutex_unlock(¢g->s)
return ret; int ret = oldRightNode->val;
H free (oldRightNode) ;
return ret;
»void Forall(DQueue* ¢, void* data, wvoid (*callback)(void*, int)) {
// Executes callback on all items of this list
} »void Forall(DQueue* q, void* data, void (*callback)(veid*, int)
// Executes callback on all items of this list
»int main() { QNode* gn;
// init for (gn=q->left->right;qn!= g->right;gqn = gn->right)
DQueue *q = (DQueue*)malloc(sizeof (DQueue));
q->s = (pthread_mutex_t*)malloc (sizeof (pthread mutex_t));
Rk. DQueue.c 37% (38,4) (C/1 FlyC:3/0 company Abbrev) 8 DQueue.c 35% (54,0) (C/1 FlyC:1/2 company Abbrev)
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rightSentinel->left = newRightNode; rightSentinel->left = newRightNode;
pthread_mutex_unlock(q->s); pthread_mutex_unlock (g->s)
int ret = oldRightNode->val; int ret = oldRightNode->val;
free(oldRightNode) ; free(oldRightNode) ;
return ret; return ret;

void Forall(DQueue* ¢, void* data, void (*callback)(void*, int) 50 void Forall(DQueue* ¢, void* data, void (*callback)(void*, int)
// Executes callback on all items of this list 51 // Executes callback on all items of this list
QNode* gn; 52 QNode* qgn;
for (gn=q->left->right;qgn!= q->right;qn = gn->right) 55 pthread_mutex_lock(q->s);
(*callback) (data,qn->val); 54 for (gn=g->Lleft->right;qn!= g->right;gn = gn->right)
55 (*callback) (data,qn->val);
56 »_ pthread_mutex_lock
int main 57
// init 58
DQueue *q = (DQueue*)malloc(sizeof (DQueue)); 59 int main
gq->s = (pthread_mutex_t*)malloc(sizeof (pthread_mutex_t)); 60 // init
pthread_mutex_init(q->s, NULL); 61 DQueue *q = (DQueue*)malloc (sizeof (DQueue))
Qlode* sentinel = (QNode*)malloc(sizeof (QNode)):; 62 q->s = (pthread _mutex_t*)malloc (sizeof (pthread_mutex_t)):;
q->right = sentinel; 63 pthread_mutex_init(q->s, NULL);
q->left = sentinel; 64 Qlode* sentinel = (ONode*)malloc (sizeof (QNode));
sentinel->right = sentinel; 65 q->right = sentinel;
sentinel->left = sentinel; 66 q->left = sentinel;
67 sentinel->right = sentinel;
J/ fill initial load 68 sentinel->left = sentinel;
69
DQueue.c 54% (56,0) (C/1 FlyC company Abbrev) -:**.  DQueue.c 52% (56,20) (C/1 FlyC:1/0 company Abbrev)
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int main
init
DQueue *q = (DQueue*)malloc(sizeof (DQueue));
q->s = (pthread_mutex_t*)malloc(sizeof (pthread_mutex_t));
pthread_mutex_init(q->s, NULL);
ONode* sentinel = (QNode*)malloc(sizeof (QNode));
q->right = sentinel;
q->left = sentinel;
sentinel->right = sentinel;
sentinel->left = sentinel;

int main

// init

DQueue *q = (DQueue*)malloc(sizeof (DQueue));

q->s = (pthread_mutex_t*)malloc (sizeof (pthread_mutex_t));

pthread_mutex_init(qg->s, NULL);

QNode* sentinel = (ONode*)malloc(sizeof (QNode));

q->right = sentinel;

q->left = sentinel;

sentinel->right = sentinel;

sentinel->left = sentinel;
fill initial 1c fill initial load
PushLeft(q,1);
PushLeft(q,2);
PushLeft(q,3);
7 oo to

pthread_mutex_destroy(q->s);
pthread_exit (NULL); // end all
pthread_mutex_destroy(q->s);
pthread_exit (NULL);

DQueue.c Bot (75,0) (C/1 FlyC company Abbrev)
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:--- DQueue.c Bot (75,0) (C/1 FlyC:0/1 company Abbrev)
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