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typedef struct __counter_t {
int wvalue;
} counter_t;

void init (counter_t *c) {
c—>value = 0;

}

voild increment (counter_t *c) {
c—>value++;

}

void decrement (counter_t *c) {
c—>value——;

}

int get (counter_t *c) {
return c—>value;

}
(¥ 32.1) o] 9= 71&H

typedef struct __counter_t {
int wvalue;
pthread mutex_t lock;

} counter_t;

void init (counter_t *c) {

c—>value = 0;

Pthread_mutex_init (&c—>lock, NULL);
}

void increment (counter_t *c) {
Pthread mutex_lock (&c—>1lock);
c—>value++;
Pthread mutex_unlock (&c—>1lock);

}

void decrement (counter_t *c) {
Pthread_mutex_lock (&c—>lock);
c—>value——;
Pthread mutex_unlock (&c—>lock);

}

int get (counter_t *c) {
Pthread_mutex_lock (&c—>1lock) ;
int rc = c—>value;
Pthread mutex_unlock (&c—>1lock);
return rc;
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1 typedef struct __counter_t {
2 int global; // X% 7}2E
3 pthread mutex_t glock; // X% 7I2E
4 int local [NUMCPUS]; // X|¥ 7k2E] (cpug)
5 pthread_mutex_t llock[NUMCPUS]; // ... 2|2 g5
6 int threshold; // ZiAl 8z
7 } counter_t;
8
9 // init:stHXIE 7|25l gt} X|H Fk2E
10 // Z2|a MY 712E9] gtES =7|stet
11 void init (counter_t *c, int threshold) {
12 c—>threshold = threshold;
13
14 c—>global = 0;
15 pthread_mutex_init (¢§c—>glock, NULL);
16
17 int 1i;
18 for (i = 0; i < NUMCPUS; i++) {
19 c—>local[i] = 0;
20 pthread_mutex_init (&c—>1lock[i], NULL);
21 }
22}
23
24 // update: HE2 X% g2 255t & X% gt ZLiE
25 ‘BA|" VIX| X|F 7R2E(2| gt FX|H,
26 // XY g2 25sta XY gts TY 7+2Eof &eEt
27 void update (counter_t *c, int threadID, int amt) {
28 pthread _mutex_lock (&c—>1lock [threadID]);
29 c—>local [threadID] += amt; // amt > 02 J}&
30 if (c—>local[threadID] >= c—>threshold) { // XYoo=z Mg
31 pthread_mutex_lock (&c—>glock) ;
32 c—>global += c—>local|[threadID];
33 pthread_mutex_unlock (&c—>glock) ;
34 c—>local [threadID] = 0;
35
36 pthread_mutex_unlock (&c—>1lock[threadID]) ;
37 }
38
39 // get: XY 712E[9 gts 2lH (26X Us + US)
40 int get (counter_t *c) {
41 pthread mutex_lock (&c—>glock);
42 int val = c—>global;
43 pthread_mutex_unlock (&c—>glock) ;
44 return val; // CH2tol ztell
45 }
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// Il e 2X

typedef struct __node_t {
int key;
struct __node_t *next;
} node_t;

// JI2 B|AE FE (B|AEOIC) SHAY ALE)
typedef struct __list_t {
node_t *head;
pthread mutex_t lock;
} list_t;

void List_Init(list_t *L) {

L—>head = NULL;

pthread_mutex_init (§L—>1lock, NULL);
}

int List_Insert(list_t *L, int key) {
pthread_mutex_lock (&§L—>1lock) ;
node_t *new = malloc(sizeof (node_t));
if (new == NULL) {
perror (“malloc”);
pthread mutex_unlock (&§L—>1lock) ;
return —1; // Ao
}
new—>key = key;
new—>next = L—>head;
L—>head = new;
pthread_mutex_unlock (&L—>lock) ;
return O; // HE

int List_Lookup(list_t *L, int key) {
pthread mutex_lock (&L—>1lock) ;
node_t *curr = L—>head;
while (curr) {
if (curr—>key == key) {
pthread_mutex_unlock (&L—>lock) ;
return 0; // &&
}

curr = curr—>next;

pthread mutex_unlock (&§L—>1lock) ;
return —1; // 2F

(9 32.7) ¥ A4 FAE
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void List_TInit(list_t *L) {
L—>head = NULL;

pthread_mutex_init (&§L—>1lock, NULL);

}

vold List_Insert (list_t *L,
// B7|ste B2 gis
node_t *new
if (new == NULL) {
perror (“malloc”);

return;
}
new—>key = key;
// YA Fopt oz B

int key) {

malloc (sizeof (node_t));

pthread_mutex_lock (&L—>1lock) ;

new;

new—>next
L—>head =

L—>head;

pthread_mutex_unlock (&L—>1lock) ;

int List_Lookup(list_t *L,

int rv = —1;

int key) {

pthread_mutex_lock (&L—>1lock) ;

node_t *curr
while (curr) {

L—>head;

if (curr—>key == key) {

rv 0;
break;

}

curr

curr—>next;

}

pthread_mutex_unlock (&L—>1ock) ;

return rv;
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typedef struct __node_t {
int wvalue;
struct __node_t *next;

} node_t;

typedef struct __queue_t {
node_t *head;
node_t *tail;
pthread _mutex_t headLock;
pthread mutex_t tailLock;
} queue_t;

void Queue_Init (queue_t *q) {
node_t *tmp = malloc(sizeof (node_t));
tmp—>next = NULL;
g—>head = g—>tail = tmp;
pthread_mutex_init (&g—>headLock, NULL);
pthread _mutex_init (¢g—>taillock, NULL);
}

void Queue_FEnqueue (queue_t *qg, int value) {
node_t *tmp = malloc(sizeof (node_t));
assert (tmp != NULL);
tmp—>value = value;
tmp—>next = NULL;

pthread_mutex_lock (¢g—>taillock) ;
g—>tail—>next = tmp;

g—>tail = tmp;

pthread_mutex_unlock (&g—>tailLock) ;

int Queue_Dequeue (queue_t *q, int *value) {

pthread _mutex_lock (&g—>headlock) ;

node_t *tmp = g—>head;

node_t *newHead = tmp—>next;

if (newHead == NULL) {
pthread_mutex_unlock (¢§g—>headLock) ;
return —1; // F7FH|0 U=

}

*value = newHead—>value;

g—>head = newHead;

pthread mutex_unlock (§g—>headLock) ;

free (tmp) ;

return O;
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#define BUCKETS ()

typedef struct __hash_t {
list_t 1lists[BUCKETS];
} hash_t;

void Hash_Init (hash_t *H) {
int i;
for (i = ; i < BUCKETS; i++) {
List_Init (&H—>1ists[il);
}
}

int Hash_Insert (hash_t *H, int key) {

int bucket = key % BUCKETS;

return List_Insert (&§H—>lists[bucket], key);
}

int Hash_Lookup (hash_t *H, int key) {

int bucket = key % BUCKETS;
return List_Lookup (§H—>1ists[bucket], key);

(1% 32.10) W3 S)A] Hol=
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