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Abstract. This report presents an adaptive long-lived M-renaming algorithm in an asynchronous shared
memory system. The system consists of N asynchronous process, and each process initially has a distinct
name in the range {0,1,---, N — 1}. Every process acquires a new name in the range {0,1,---, M — 1},
and releases it after the use. No two processes holds the same name concurrently.

The previous best k(2k — 1)-renaming algorithm is the algorithm with O(k®) step complexity and
O(n3N) space complexity presented by Afek et. al [14], where k is the point contention and n is upper
bound of k. The point contention is the maximum number of processes that actually take steps or hold
a name while the new name is being acquired. They also presented k(2k — 1)-renaming algorithm with
O(k*log k) step complexity and O(n*N) space complexity under the condition where unbounded values
are allowed. This report shows k(2k — 1)-renaming algorithm which is more eflicient than two previous

algorithms. The step complexity of this algorithm is O(k?), and space complexity is O(n?N).
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Shared variables : procedure register(list)
list { // collect list 10 sp := 0;
mark[0, ...,ny — 1] 11 while (true) do
: Boolean, initially false; 12 list.mark[sp] := true;
1d[0, ..., ms — 1] 13 move := splitter(list, sp);
: id, initially L; 14 if (move = next) then sp++;
X[0,...,ny — 1] 15 if (move = abort) then return L;
: integer, initially L; 16 if (move = stop) then
YI[o,...,n: — 1] 17 list.id[sp] := pi;
: Boolean, initially false; 18 return sp;
donel0,...,n; — 1] 19 od;
: Boolean, initially false;
view|0, ..., s — 1] procedure collect(list)
: set of (id,integer), initially L; 20 sp:=0; V :=0;
// done and view are the variables 21 while (list.mark[sp] = true) do
// used in the renaming algorithm. 22 if (list.id[sp] # L) then
} V =V U {{list.id[sp], sp)}
23 sp++;
Non-shared variables : 24 od;
sp, move : integer, initially O; 25 return V;

V : set of (id,integer), initially @;

procedure read_mark(list, sp)

procedure splitter({zst, sp) 26 return list.mark[sp];

1 list.X[sp] := ps;

2 if (list.Y[sp] = true) then return abort; procedure read_list(list, sp, var)

3 list.Y|[sp] := true; 27 switch (var) {

4 if (list.X[sp] = p;) then return stop; 28 case ’done’return list.done[sp];

5 else return next; 29 case 'view’return list.view|[sp];
30 }

procedure clear_list(list, sp)

6  while (list.mark[sp]) do procedure write_list(list, sp, var, value)

7 write initial value to sp in list; 31 switch (var) {

8 sp+-+; 32 case ’done’list.done[sp| := value;

9 od; 33 case 'view'list.view[sp| := value;
34 )
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Shared variables :
steve|0, ..., 2n — 1] {
count : (integer,{0,1}), initially (0, 1);
status[0, ..., N — 1] : Boolean, initially false;
copyl0,...,2N — 1] {
allDone : {0,1}, initially 1;
inside : Boolean, initially false;

list : collect list;

1

Non-shared Global variables :
s, ¢ : integer, initially O;
dirtyB : {0, 1}, initially O;
mysplitter : integer, initially L;
W : set of ( id,integer ), initially 0;

procedure getName()

35 s:=0;

36 while (true) do

37 s+

38 sieve[s].status[i] := active;

39 (c,dirtyB) := sieve[s].count;

40 if ((¢c mod N = i) or (sieve|s].status[c mod N] = idle)) then

41 W := interleaved sc_sieve(s, c, dirty B);

42 if ({p;,*y € W) then

43 steve[s].count := (¢ + 1 mod 2N ,next_dirtyB(dirtyB, c));
44 return (s,rank of p; in W);

45 else-if (sieve[s].copy[c].allDone = next_dirtyB(dirtyB, c)) then
46 clear(s, ¢, 0);

47 sieve[s].status[i] := idle;

48 od;

3

procedure releaseName()
49 leave(s, c, dirty B);
50 if (sieve[s].copy[c].allDone = next_dirtyB(dirtyB,c)) then clear(s, ¢, 0);

51 sievels].status[i] := idle;

10
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Shared variables :
last_modi fied : points to last shared variable modified by p;;

// last_modi fied is assumed to be updated immediately before the write.

procedure interleaved sc sieve(s, ¢, dirtyB)
// interleave is a two part construct. Part I of the interleave is executed after every
// read or write to a shared variable in Part II,the sc_sieve() and any procedure
// recursively called from sc_sieve().

52 last_modi fied := 1;

53 interleave { // Part I

54 if (sieve|s].copy|c|.allDone = next_dirtyB(dirtyB,c)) then

55 if (last_modi fied is a variable mark in some splitter of sieve[s].copy[c].list) then
56 clear(s, c, level of last_modi fied);

57 else-if (last_modi fied # L) then

58 write initial value to last_modi fied;

59 return @; // abort current sc_sieve(), and continue to next sieve.

60 }{// PartII
61 return sc_sieve(s, ¢, dirtyB);
62 }

procedure sc_sieve(s, ¢, dirtyB)

63 if (open(s, ¢, dirtyB) = true) then

64 sieve[s].copy|c].inside := true;

65 mysplitter := register(sieve[s].copy|c].list);
66 if (mysplitter # 1) then

67 V := partial_scan(sieve[s].copy|c].list);

68 write_list(steve[s].copy|c].list, mysplitter, view', V);

69 W := candidates(s, ¢);

70 if ({p;, mysplitter) € W) then return W;

71 write_list(steve[s].copy|c].list, mysplitter,’done’, true);
72 W := candidates(s, ¢);

73 leave(s, ¢, dirtyB);

74 return (;

procedure next_dirtyB(dirty B, c)
75 if (¢ = 0) then return —~dirtyB;
76 else return dirtyB;

11
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procedure leave(s, ¢, dirtyB)

77 write_list(sieve[s].copy[c].list, mysplitter,'done’, true);

78 if (W # 0 and for every (p;,sp) € W,
read_list(sieve[s].copy[c].list, sp,'done’) = true) then

79 steve[s].copy|c|.all Done := next_dirtyB(dirty B, c);

procedure partial_scan(list)

80 17 := collect(list);

81 TV := collect(list);

82 if (V4 = V3) then return V7;

83 else return 0;

procedure candidates(s, c)
84 sp:=0;V :=0;
85 while (read_mark(sieve[s].copy[c].list, sp)) do

86 v := read_list(sieve[s].copy|c].list, sp, 'view');
87 if (v# L and v # 0) then V :=V U {v}
88 sp++;

89 od;

90 if (V =0) then return

91 U := min{view|view € V};

92 if (for every (p;, sp) € U, read_list(sieve[s].copy|c].list, sp,'view') D U
or read_list(sieve[s].copy|c|.list, sp, ' view’) = @) then

93 return U;

94 else

95 return 0;

procedure open(s,c, dirtyB)
96 if ((sieve[s].copy[c — 1 mod 2N].allDone = dirtyB) and (sieve[s].copy[c|.inside = false)) then

97 return true;
98 else
99 return false;

procedure clear(s, c, sp)
100 sieve[s].copy|c].inside := false;

101 clear_list(sieve[s].copy[c].list, sp);
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