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ABSTRACT

Multi-thread programming is essential in high performance game programming. But,
the widely used C++11 shared_ptr and weak_ptr have malfunction and performance
problems in multi-thread environments. In this paper, we propose Lock-Free shared_ptr
and weak_ptr, which have higher performance than current error preventing methods.
These use a non-blocking algorithm to prevent data race in multi-thread environments.
As a result of experimenting in an 8 thread environment, performance has improved up
to 7424% in a situation where competition between threads is low, and 3767% in high
competition.
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1: method add_shared_copy() : control_block*
2 while :

3 pred = ctr

4 if pred is nullptr :

5 ret nullptr
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7 curr = ctr

8: if ret_ctr is curr :

9: return ret_ctr

10: else :

11: if ret_ctr is not nullptr :

12 pred—release()

13: method add_use_count() : control_block*
14: while :

15: curr = use_count

16: if curr > 0 :

17: if CAS(use_count, curr, curr + 1) is true :
18: ret this

19: else:

20: ret nullptr

21: method release()

22: while :

235 curr = use_count

23: if CAS(use_count, curr, curr - 1) is true :
24: ifcurr = 12

25: delete ptr

26: return

[Fig. 5] add_shared_copy() Operation in LFSP
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1: function operator=(target: LFSP) : LFSP*
2: while :

3 targ = target—add_shared_copy()
4: pred = ctr

s if targ is not nullptr :

6: if pred is targ :

7 pred—release()

8: return *this

9: else :

10: if CAS(ctr, pred, targ) is true :
11: pred—release()

12: return *this

13: else :

14: targ—release()

15: continue

16: else :

% if pred is nullptr :

18: return nullptr

19: else :

20: if CAS(ctr, pred, targ) is true :
21: pred—release()

22: return *this

23 else :

24: continue

[Fig. 8] operator=() Operation in LFSP

3.2.4 Recycle Linked List
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1: method Alloc(): void*

2 curr = head—next

3 while curr is not nullptr :

4: if curr—active = 1:

5 if CAS(curr—active, 1, 2) is true :
6: ret_ctr = curr—ctr

7 curr—active = 0

8 ret ret_ctr

9 curr = curr—next

10: ret nullptr

11: method Regist(p : void*)
12 pred = head

13: while :

14: if pred—next is nullptr :

15: break

16: curr = pred—next

17: if curr—active is 0 :

18: if CAS(curr—active, 0, 2) is true :
19: curr—ctr = p

20: curr—active = 1

21: ret

22 pred = pred—next

23: n = new Node(p)

23: while :

24: if pred—next is nullptr :

25: if CAS(pred—next, nullptr, n) is true :
26: ret

21 pred = pred—next

[Fig. 10] Alloc()/Regist() Operations in RLL
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4. 4
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[Table 1] Type of ZSL in the experiment
ZSL pointer
PZSL base pointer
SPZSL C++11 shared_ptr
ATSPZSL C++1.1. shar.ed_ptr using
std::atomic template
LFSPZSL Lock-Free shared_ptr
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[Table 2] Configuration of the experiment

1

Number of 2

thread 4

8
Maximum Short Domain 100
length of Balance Domain 500
ZSL (L) Long Domain 1000
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