by

________________________________

ABSTRACT

merging and subtraction ×N^2 ×

access anomalies

1

doall:

________________________________ 1

doall

.... doall

endall ....

endall

i 2 3 4 doall

3 2

on-the-fly

programs.

merging subtraction ×N^2 ×

potential hidden

doall-endall

doall display and

3 1 3 3 1

doall endall 1 2

execution instance P tasks.

fork-join fork join

sequen-

Let P P_{x y} i j of P_y dependent_x P_{y x} i j B_{y j x i}

i j x y; y

• a fork_{i j}, • a join_i • a_{i j x}

z k y z z is x. y x x y x y are concurrent.

2 1 4 5 6 7 8. 3 1 2 4

4 1 3.

5 1 3 4 6 7 9

on-the-fly

block B: B B.

m =

x S_x . S_x B_x B_x t concurrent current. x x complete_x is x incomplete N N N The N

1 4 5 8 2 6 9 11

x S_x

x

x x x

x x x 1 2 1 2 3 4 4 1 3 4},

CL_{8 1 2 4 11 1 2 3 1 4} S_{1 4}

1 8 11 1 1 3 4 8 11 1 2 5 1 2 2 3,

T_4}.

8 1 8 1

B_{9 1 4 2 2}

2 5 6 8 2

{T_{3 4 1 1}

1 11 1 1 1 2

N^N N S_{x x j} ≠_x current_i N-1.

Algorithm B_{x i y j} (1) Compare_{x z}

z i z − y z j z −

(2) Initialize new_z z z (3) Update − (4) Delete

x i y j x ′ i z x z y z x ′ z x y z i j coordinate,

x ′_y ′_z.

Proof._{y z y z z y}, z x ′_{y z}

(3a) Update_z j z −_{i z} = CL_z − −_i i z −_{j z} = CL_z − −_j };

z = CL_z −

N merging subtraction

merge number

t

N^2 where N

1 n 1

n j+1 j ≤k<

k k+1.

Proof_j B_{k+1 k j k+1 j}

k+1 k+1 n n

j k+1 k. N N N^2

x_1 x_k at x_{1 k}

(5) Merge._{x1 n y1 m}

x_{1 n} y_{1 m} x_{1 n} y_{1 m} x_{1 n 1 m} x_{1 n} y_{1 m} x_{1 n 1 m} x_1 x_n y_1 y_m

B_{x 1 x n y 1 y m} . x y

z ′ S_x ′_y ′

1 4

i_1 i_2 i_r }

1 2 r

3 is

9 1 4

1 is

N T_{i j x y}

S_{x new y new i j} CL_{x y} N CL_x = CL_y =_k ≠ ≠ x y

N^2 N^2 +N− 2 = =

join.

subtraction

________________________________ 2

S_y S_x and CL_y CL_x . y x z ′_y ′_x ′ y x x ′_y ′ x ′_z ′ S_y ′_z ′

x_1 x_n

x_i ≤ i≤ ×N

x i y y x y x y x y

x x N_x x read

compare

1 2 5 11 2 1 1 is 2 1 2 5 is 11 4

CL_2 N N^2

merge subtraction

Fork_{i i1 in} (3b) Update_z z −_{i z} = CL_z − −_i } ∪_{i1 in} };

z = CL_z − i i i Join

i_1 i_n

(3c) Update_z all_{i1 in z} −

CL_z = CL_z − −_{i1 in} } ∪_i };

z = CL_z − −_{i1 in} }.

1 6 3 4 10 3 is 1 .

6 2 2

1 5 6 7 terminate, 1

i and T_j are_{x i y j x y} covering_i and T_{j i j} M M^2 M

M ≥ N.

lows:

≤M≤ M = N.

i and j ′_{x i} ′

1 2 2 3 4

T_{4 4 5 4}

N N N 2×(N−_{1 N} execut-

T_{1 2} T_{2 3} . . T_N −_N T_N −_N − 2 . . T_{3 2} T_{2 1}.

doacross other.

the unlock lock

,

Computer

SIG-

CACM,

APPENDIX

M M^2 Proof simulates

1 m P Q P

M tasks

M^2 1 M R_{1 M}

i_1 i_2 j_1 j_2 j_1 = i_1

R_{j 2} =_{i2} ).

i i_1 i_k

i i_1 i_k

i_1 i_k i

i i_1 i_k

tion. 1 m

P Q P Q =

+ P + Q + P x Q y P Q +1: + P Q P

Q +1. +_{i j} i P j P + j Q i P z j x P x + ≠_j j y CL^Q +_j^Q + +_{i x}^P + x P + i x + i Q +

y_1 Q y_2 Q x_1 P x_2 P

Q P Q P = + P Q Q P +_{i j} i j i Q +_i^P +_{j j}

+_i +_i j i P j CL^Q +_i^P_j^P +^Q + P + +_j CL^P +_j +_i CL^P +_{j j}^P_j^Q i Q + i Q +_i^P +

y_1 Q y_2 Q x_1 P x_2 P y_1 Q x_1 P