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COMPARE-AND-SET (CAS)

bool CompareAndSet(int *address, int oldValue, int newValue)
{
atomic
if *address == oldValue
*address = newValue
return true
else

return false
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bool CompareAndSet(int *address, int oldValue, int newValue)

{

return _InterlockedCompareExchange(address, newValue, oldValue) == oldValue

}
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int _InterlockedIncrement(int *address)

{
atomic
*address = *address + 1

return *address

}

int _InterlockedDecrement(int *address)

{

atomic
*address = *address - 1

return *address
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int *LinkAddress;

int LinkThread = -
int LoadLinked(int *address)
{

atomic

LinkThread = GetCurrentThreadlId();
LinkAddress = address

return *address

bool StoreConditionally(int *address, int value)
{
atomic
if (LinkThread == GetCurrentThreadld()) && (LinkAddress == address)
LinkThread = -1
*address = value
return true

return false

// *address = value

void Store(int *address, int value)

{

atomic
if LinkAddress == address
LinkThread = -1

*address = value
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bool CompareAndSet(int *address, int old, int new)

{
if LoadLinked(address) == old
return StoreConditionally(address, new)
else
return false
}
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® Obstruction-free

An algorithms is obstruction-free if at any point, a single thread executed in isolation (i.e., with all

obstructing threads suspended) for a bounded number of steps will complete its operation.
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void Function()
{

Al Lock()

A2 Value = 1

A3 Unlock()
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® Lock-free

An algorithm is lock-free if it satisfies that when the program threads are run sufficiently long at

least one of threads makes progress.
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® \Wait-free

An algorithm is wait-free if every operation has a bound on the number of steps the algorithm

will take before the operation completes.
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class Object
{

int m_nRef;

Object()
{
m_nRef = 0
}
void AddRef()
{



_InterlockedIncrement(&m_nRef)

}

void Release()

{

if _InterlockedDecrement(&m_nRef) ==
delete this
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struct Node

{
value_type value;
Node *next;

k

Node* Top;

void Push(Node *node)

Al loop

A2 Node *top = Top;

A3 node->next = top

A4 if CompareAndSet(&Top, top, node)
A5 return

}

Node *Pop()

{

Bl loop

B2 Node *top = LoadLinked(&Top);
B3 if top == NULL



B4 return NULL

B5 Node *next = top->next;

B6 if StoreConditionally(&Top, next)
B7 return top

}
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Node *Pop()
{

Bl loop

B2 Node *top = Top;

B3 if top == NULL

B4 return NULL

B5 Node *next = top->next;

B6 if CompareAndSet(&Top, top, next)
B7 return top

}
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#define NODE(v) ((Node *) (int) v)

#define COUNT(v) ((int) (v >> 32))

#define MAKE_INT64(a, b) ((unsigned) a + (b << 32))
_int64 Top64;

void Push(Node *node)

{
Al loop



A2 Node *top = NODE(Top64);

A3 node->next = top
A4 if CompareAndSet(&Top64, top, node)
A5 return

Node *Pop()
{

Bl loop

B2 __int64 top64 = Top64;

B3 Node *top = NODE(top64);

B4 int count = COUNT(top64);

B5 if top == NULL

B6 return NULL

B7 if ComapreAndSetWide(&Top64, top64, MAKE_INT64(top->next, count+1))
B8 return top
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#define END 0
Node *Head;
Node *Tail;
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void Initialize()
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Head = new Node // make dummy node
Head->next = END
Tail = Head

Push(value_type value)

Node *node = new Node;

node->value = value

node->next = END

loop

Node *tail = LoadLinked(&Tail);

Node *next = tail->next;

if next != END
// Tail is incorrect, try to correct
StoreConditionally(&Tail, next)
continue

if CompareAndSet(&tail->next, END, node)
StoreConditionally(&Tail, node)
// ok, even if failed, someone else correct Tail pointer

return

Pop(value_type *value)

loop

Node *head = LoadLinked(&Head);
Node *next = head->next;
if next == END
if StoreConditionally(8&Head, head)
// head not changed
return false // empty
continue
if head == Tail
// Tail is incorrect, try to correct
Node *tail = LoadLinked(&Tail);
Node *next = tail->next;
if next != END
StoreConditionally(&Tail, next)

continue



Cl4 *value = next->value

C15 if StoreConditionally(8&Head, next)

Cle free(head)

C17 return true

}
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#define CASW CompareAndSetWide
__int64 Buffer[MAX+2];

void Initialize()

{

Al Buffer[0] = MAKE_INT64(1, 0);

A2 for (inti=1; i<= MAX+1, ++i)
A3 Buffer[i] = 0;
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oracle()

for (inti=1;, i<=MAX+1; ++1i)

if NODE(Buffer[i]) == 0

return i;

Push(Node *node)

assert(node != 0)

loop
int k = oracle();
__int64 prev = Buffer[k-1];
__int64 cur = Buffer[k];
if NODE(prev) != NULL && NODE(cur) == NULL
if k == MAX+1
return false // FULLL
if CASW(&Buffer[k-1], prev, MAKE_INT64(NODE(prev), COUNT(prev)+1))
if CASW(&Buffer[k], cur, MAKE_INT64(node, COUNT(cur)+1))
return true
Pop()
loop

int k = oracle();
__int64 cur = Buffer[k-1];
__int64 next = Buffer[k];
if NODE(cur) != NULL && NODE(next) == NULL
if k ==
return NULL // EMPTY
if CASW(&Buffer[k], next, MAKE_INT64(NODE(next), COUNT(next)+1))
if CASW(&Buffer[k-1], cur, MAKE_INT64(NULL, COUNT(cur)+1))
return NODE(cur)
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