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1 #define CACHELINE 64 s0 /%
2 struct lock { 51 * Test—and-Test—and—-Set (Anderson Table II)
3 // t-s, t-t-s, t-s-exp 52 */
4 volatile unsigned int locked; 53 void
5 s t t s acquire(struct lock *lock)
6 // ticket 55
7 volatile unsigned int next ticket; 56 while(1){
8 volatile int now_serving; 57 while(lock—>locked)
9 58 ;
10 // anderson 59 if (TestAndSet (&lock—>locked) == 0)
11 volatile struct { 60 return;
12 volatile int x; 61 }
13 char cache 1line[CACHELINE]; 62 }
14 } has_lock[100]; 63
15 volatile unsigned int queuelLast; 64
16 unsigned int holderPlace; 65
17 }; 66 /%
18 67 * Test—and-Test—and-Set with exponential delay
19 static inline unsigned int 68 * between each reference (Anderson Table IV).
20 TestAndSet(volatile unsigned int *addr) 69 * Simplified —— no randomness.
21 { 70 */
22 unsigned int result; 71 void
23 unsigned int new = 1; 72 t_s_exp acquire(struct lock *lock)
24 7 {
25 // x86 atomic exchange. 74 int delay = 1;
2 asm volatile("lock; xchgl %0, %1" : 75 int i, junk = 0;
27 "+m" (*addr), "=a" (result) : 76 volatile int junkjunk;
28 "1" (new) : 77
29 "cc"); 78 while(lock—>locked ==
30 return result; 79 TestAndSet (&lock->locked) == 1){
a1} 80 // delay
32 81 int howlong = xrandom(delay);
33 82 for(i = 0; i < howlong; it++)
34 83 junk = junk * 3 + 1;
s /% 84 // double the delay
36 * Test—and-Set (Anderson Table I) 85 if(delay < 1000000)
37 */ 86 delay *= 2;
a8 void 87 }
39 t_s_acquire(struct lock *lock) 88
w0 | 89 junkjunk = junk;
41 while(TestAndSet (&lock—>locked) == 1) 0 }
42 ; 91
43}
44
45  void
46 t s release(struct lock *lock)
a7 {
48 lock—>locked = 0;
49 }
50

Monday November 15, 2010 locks.c 1/2



Printed by Robert Morris

Nov 15, 10 11:51 locks.c Page 3/4 Nov 15, 10 11:51 locks.c Page 4/4
o1 /% 126 /%

92 * Atomically increment *p and return 127 * Queuing Lock (Anderson Table V)

93 * the previous value. 128 %/

94 */ 129 void

956 static _ inline unsigned int 130 anderson_acquire(struct lock *lock)

96 ReadAndIncrement(volatile unsigned int *p) 131 {

97 A 132 int myPlace = ReadAndIncrement (&lock—>queuelast);
98 int v = 1; 133 while(lock—>has lock[myPlace % numprocs].x == 0)
99 __asm __volatile ( 134 ;

100 " lock; =xaddl %0, %1 ; " 135 lock—>has_ lock[myPlace % numprocs].x = 0;

101 : "+r" (v), 136 lock—>holderPlace = myPlace;

102 "=m" (*p) 137}

103 : "m" (*p)); 138

104 139 void

105 return (v); 140 anderson_release(struct lock *lock)

106} 141 {

107 142 int nxt = (lock—->holderPlace + 1) % numprocs;
108 143 lock->has_lock[nxt].x = 1;

109 144}

1o /*

111 * Ticket Lock (Anderson Section IV.B 4th paragraph)

12 */

113 void

114 ticket acquire(struct lock *lock)

115 {

116 int me = ReadAndIncrement(&lock—>next ticket);

117 while(lock—>now_serving != me)

118 ;

119}

120

121 void

122 ticket release(struct lock *lock)

123 {

124 lock—>now_serving += 1;

125}

126
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