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Agenda

1. MP6 - Wallet, related threading

7, Daixuan with Al systems



Does this code have a race condition?

int balance = 0; &~

void *transaction(void *arg) {

int delta = *((int*)arg); /f
L&

balance += delta;
if(balance < @) {

//$10 fee fgr negative balance
balance = @
}
17 - int main() {
k1B L,

6
7

- mm&

18 pthread_t threads 5],
19 int transactions[5] =

20

21- for(int i = 0; 1 < 5; i++){ £/~

22 pthread_create(&threads[i], NULL, transaction, &transactions[i]);
23 }

24- for(int i =0; 1 < 5; i++){ z:r
25 pthread_join(threads[i], NULL); A m a\é
5 e\ Thee

27 printf("Your balnce is now, %i", balance);
28 }
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1 #include <stdio.h> e 1 #include <stdio.h>
2 #include <pthread.h> l 2 #include <stdlib.h>
3 v 3 #include <pthread.h>
4 pthread_mutex_t PTHREAD _MUTEX_INITIALIZER, 4 \’/
[
S pthread_mutex_#* \my_mutex;
& int shared_int = @; 6
7 7 lo
8- void *shared_function(void* arg){ |'1 8| =my mallocf{sizeof(pthread _mutex_t]));
9 5 utex_lockClmmpmm i—=) * 9 ﬁw(my_mutex, NULL);
10 shared_int += 3; e
11 printf("my val: ¥i", shared_int);
12 ared_int = @; 12~ boid destroy_mutex(){ \l,
13 = Ehreud_mutex_unloc_k_(&my_m)t 13 —pthread_mutex_destroy(my_mutex);
o 14 free(my_mutex);
16 //thread creation code and main function 16 }

17 //code that inits the mutex, uses it, then destroys it




Condition Variable
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Condition Variable Examples

#include <stdio.h=
#include <stdlib.h>
#include <pthread.h>

pthread_mutex_t my_mutex = PTHREAD_MUTEX_INITIALIZER;
pt hreud_cnnd_t% my_cv;

int shared_int = @;
int pred = @;

- void imit_ev({ Jf

my_cv = malloc(sizeof(pthread_cond_t));
pthread_cond_init(my_cv, NULL3;
T ——

} K

- void destroy_cw(D{ ¢

pthread,cond=destrnI(my_cv),
free(my_cv);
} "F‘ ’

ffcode inits my_cv, runs code, then destroys cv

1 #include <stdio.h> 1
2 #include <stdlib.h> 2
3 #include <pthread.h> 3
4 4
5 pthread_mutex_t my_mutex - PTHREAD_MUTEX_INITIALIZER; 5
6 pthread_cond_t my_cv = PTHREAD_COND_INITIALIZER; &
Fd 7
- 8
8 1int shared_int = @; g
9 int pred = @; 10
10 ¢ Lo\ 11
11- void *shared_function{void* arg){ Ef’ ‘f'ag_hnﬂfy 12
12 pthrend_mmex_luck(m_mten}.f Tiitee«P 13
13- hile(pred == 0){ €= e 14
14 ~zpthrea nd_wail
it Et ead_cond_wa t(&m}f_W. m --55!'4 Ml ex ig
16 shared_lnt pred * 5; 17
17 red:+; A 18
18 pthread_cond_broadcast(&my_cv); 19
19 pthread_mutex_unlock(imy_mutex); 20
28 1 21
21

22 //thread creation code and main function,

changes pred to 1 eventually




If I have an array of 5 items initialized
at compile time and I want to protect
them from race conditions could I use
the static initialization method as
shown below?
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7
5 pthread_mutex_t |ml |- PTHREAD_MUTEX_INITIALIZ;] k{) €S
6 pthread_mutex_t m2 = PTHREAD_MUTEX_INITIALIZER;
7 pthread_mutex_t m3 = PTHREAD_MUTEX_INITIALIZER; .\
8 pthread_mutex_t m4 = PTHREAD_MUTEX_INITIALIZER; 2 Shveds
9 pthread_mutex_t mS = PTHREAD_MUTEX_INITIALIZER;




If I have a linked list data structure
and I want to protect each datum
from race conditions, could I use the
static initialization method as shown
helow?

— /

pthread_mutex_t ml
pthread_mutex_t m2 HREAD_MUTEX_INITIALIZER;
pthread_mutex_t m3 AD_MUTEX_INITIALIZER;
pthread_mutex_t m4 = D_MUTEX_INITIALIZER;
pthread_mutex_t m5 = MUTEX_INITIALIZER;

W oo ~ O N
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Reader Writer Lock

Many can read, only 1 can write

@S__ m;@ﬁ( ( WI"A'C!(\ -

\
Q"Q}(Cb}r

e
%{ué‘”{e"



Reader Writer Lock Examples

- typedef struct node {
struct node *next;

5

4] ¢‘_':"'
7 J/could add mutex

8

: }#

10
11- typedef struct {

12 node *head; &
13 pthread_rwlock_t *rwlock;

22+ int find_element(my_list *list, int index){
23 =y pthread_rwlock_rdlock(list->rwlock);
24 //read things -

25 =2 pthread_rwlock_unlock(list->rwlock);

26 }

27

28+ void add_element(my_list *list){

29 =) pthread_rwlock_wrlock(list->rwlock);

30 //change the structure of the list &

i; } .m_y.—_l.ﬁ-'-:-f 31 pthread_rwlock_unlock(list->rwlock);
16 - void my_list_init(my_lisi*'li.st){ gg }
17 list->head = NULL; . , . ‘s
18 list->rwlock = malloc(sizeof(pthread_rwlock )); g‘; void fg;};i:—ﬂﬁt:gzg';";k;s;u tllf‘:}{ /
;g } pthread________rwlnck_xmt(hst—:-m‘l.uck, NULL); 36 pthread_rwlock_destroy(list-=rwlock);
21 37 }
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