UC.

1. Batcher’s Θ^2 Θ^2 ultracomputers Θ^2 Θ

2. Ultracomputers

3.

puter. 4.

5.

Study.

6.

7. 0,...,w_{N-1} PE_0,...,PE_{P-1 i}ε PE_i

θ^2

8.

9.

10.

11.

N P k K P K 12.

13.

14.

15.

Multiprocessor Ultracomputer L T

16.

17.

18. puters’’

19.

20.

21.

22.

23.

24.

25. tation’’

26.

27. Properties’’

28.

29. 2

30.

31.

32. 33.

34.

35.

36.

37. Algorithms’’

38.

39.

throughput. 40. 41. tiprocessors’’

42.

43.

44. θ θ

45. Programs’’

46.

periods.

47.

48.

49.

50.

51.

in n^2 ) n^2 ) p ≤ n^{2 2} n

52. P_1 P_k

a_1 a_k <i< P_i knows a_i a_i a_k

53.

54. >

55.

56.

p proces- m

plexity T m mT^2 (n) (where n with m =^2 n) mT^3 (n)

mT^2 (n).

57.

58.

< <t/

59.

60.

Ω

61.

62.

63.

64. < 65.

B,A_1 ,A_2 ,... A_1 ,A_2 ,...

66.

+ log nlog^* n)

67. Input V = n, E

n^2 ) p≤n^{2 2} n

68.

69.

70. ers’’

71.

ly. 72.

73. V RAM.

74. <

75.

76.

77.

78. 79.

80.

x_{i,} i = n m < n of the x_i x_i expected

paracomputer approxi-

81. fetchand-add

82. 83.

84. 85.

86. N M] • M(including M = N T. • •

87. Architectures’’

environment.

88.

89. n O n) n

1. O n log^{(k)} n) nlog^{(k)} n) k log^{(k)} k 2. O n log^∗ n) log n log^∗ n of n 3. O n) nlog^{(k)} log n k.

90. B time T( ≤ B N

• AT^2 (^2 log N) log N ) AT^2

• AT^2

• N T Ω( log N) log N ).

91. 92. 93.

94.

95.

96. Memory’’

97. O n log^∗ n) time. 98.

99.

100.

101.

n m k k O( ) m^2

concise O( ) O(k) n processors. O(kn) O(n(k + log m O(n).

102.

st st

(EDS). st

103. n p p ≥ n Θ( log + ) logn ) p≤n Θ( p nlogn )

achieve k ≤ logn Ω(n^{1+1} ) processors.

104.

105.

mem_ _ val op

106.

107.

108.

technique. 109.

described. 110.

111.

112.

113. n = X_0 =_{n +1} = X_n + =_{n +1} = X_n − = 2 1 for n ≥ 0 and p

114.

x_{n + i} ≡ ax_{n,i} +b_i mod m b_i ν_t for t rithm S ν_2^* =_{i,j)}min ν_2 (i,j) b_i ′s r primes p_i, i = . r satisfying p_i 2 m O(m^{1⁄2}) b_i = d^i mod m for d = m^{1⁄2}+1 O(m^{1⁄2}/(t − x_{n,i} and x_{n +k,i +l}

115. n O n)

n O n)

116.

117. O n) using n log n O n) log n

118. Parallelization’’ T T O

O 119.

m = o(n log^* n) n m and st

120.

numbers.

121. tors’’

Theorem: Let x_{n +1} = ax_n +b^β where a ≡^α and a ≠^1 and 1. k j=0Σ^{p c}j^xn +j2^{k ≡ β}

c_j = (−^j j p p ≥ β ( )/(k ) if b = 0 if b

122. lems’’

T_1 and T_2 T_2 T_1 and T_2 O(T_1×T_2×depth(T_1 )×depth(T_2 O(T_1×T_2×(depth(T_1^2 ×(depth(T_2^2 ) O(T_1+T_2).

an O(k^2 × T_1,T_2)× depth(T_1 depth(T_2 algorithm. 123.

124.

gorithms.

125.

alization. 126.

architectures. 127.

O(log n

128.

an O(log n O(log n n/log n processors 129.

highly-

130. 131.

132.

133.

134.

O( n ) O( n ) O( n log^* n) O(m + n logn log^* n) j m and n sends O(m + n log^* n) O( n log n O( n log n) func- An Ω(n) Ω( n )

135.

UNIX

UNIX

136. UNIX Systems’’

UNIX

UNIX

basic UNIX

UNIX

UNIX kernel.

fork

UNIX

137. ParFOR

prespawning

totype.

138.

139.

140.

language.

141.

methods.

142. k tions’’ T Sof n elements U ={ m− 1} O

• Oblivious k Ω( k n 2e − k + loglogm) bits. • k O(ne − k + loglogm) • O O(n + loglogm) • 143. A_h u_{h h}

B_h^{− 1} A_h u_h eqB_h^{− 1} f_h A_h B_h^{− 1} v_{h h}, u_h eqB_h^{− 1} v_h where B_h Aand B L2 and H_1 B_h^{− 1} A_h, A_h B_h^{− 1} H_2 that B_h^{− 1} A_{h L2} A^* and B^* while A_h B_h^{− 1}_{L2} A and B Similarly, B_h^{− 1} A_{h H1} A and B H_2 regularity.

144.

145.

bregions.

146.

147. Networks’’ N P N= Ο( logP) to Ο(L+logP) Nexceeds P

148.

149.

V N merging and subtraction V×N^2 V×N

150.

cqtst fifo

151.

152.

153. 2×2

154.

155. Problems’’

cases.

156. Method’’

157.

158.

159.

±1

160.

p as i,j

161.

a_n

E(a_n )≤ 2 1

pose.

162. Machine’’

163. Detection’’ access talk

164.

165.

166.

tical. 167.

168.

169.

2×2

2×2

170. tion’’

171.

methods.

172._β "

x_{i +1} =ax_i +b mod 2^β

173.

logN N N

logN

N N. 174.

175.

176.

many any situations.

and The

177.

178.

179.

180. tures’’

181. tiprocessors" primary-node

O(Clog_2 N+Mlog_2 N)

182.

lay.

183.

ρ queues, ρ

for Ea_n ≤ 2 1 simulation.

184.

185.

186. Coherence"

187.

188.

189.