1

2

1

2 07311.

Abstract

ii

i i

×

N×N k×k kN = n the k

3

N×N N N

n = log_kN k×k N N MMs.

N s r_1, r_2 r_s r_i has m_i i = s r_i

r_i r_i´ m_i ´ i = s

the r_i a_i r_i

r_i c_i. Each k×k k k i, Di Di DVi CTSo (Clear-To- CTS

type r_i m_i − m_i − CTS Do DVoand CTSi. Do DVo the Do

Do DVo Do DVo CTSi CTSi CTSi

n digit base-k k k− i i = n − i^{th} k

k

pipelined.

[4] m n n +m− occur.

router

multiplexer

p k×k i i = n k probability p_{i − 1} (1) p_i =1− − p_{i − 1} )^k i = n.

where p_0 =p p_n (2) p_n =2 k− n +2 ) N N k and p ). 4

2× k=

p b p p_n =b p

(3) p = 1− nb(k− /2k b ______________.

− nb(k− /2k p ≤

(4) b ≤ n(k− +2k 2k . n b p r r = 4 p =1.

(5) r = 1− nb(k− /2k 1 ______________.

r_i

d_0 = 2n +1+a_i a_i r_i d_0

r d_0 D ≥ rd_0. r_i as (6) D_i ≥ 1− nb(k− /2k

2n +1+a_i ______________ i = s.

(7) D_i ≥ 2k n +1+a_i n(k− +2k) . 2 N

k×k ×2

kInputs k k =

or 0 e s_q S_0,

(7) s_e = s_q − S_0 .

s r_1, r_2 r_s r_i m_i i = . s m= m_1 ,m_2 ,. m_s m k k k length m km k S_0 tional: (8) S_0 = k(m+ k S_0 pack- CTSo k S_0 CTSo

k

. k

k

k k

S_0 = m+ k k^2 k×k k k k

S_0 k (9) S_0 = m+ where m

corresponding CTSo

α b =1− )^k α − − 1 )^k k= k − 1 ∼

rate p = × − − 1 )^k. ×

× ×2

The

throughput selective

plexity. ×

F&A(X,e X e X X X+e.

X X X, e X, f e + f X, e + f e Y X, e + f Y X, e), and Y+e X, f X X+e + f X

× × FQ FQ RQ RQ WB

follows:

w w k×k w w

(10)

S_0 = k(mw+

where m

(11)

S_0 = (k+ m+

Network CS2

CS3

CD2

C2.5

CD3 U

Network CS2

CS3

CD2

C2.5

CD3 U

Network CS2

CS3

CD2

C2.5

CD3 U

Network CS2

CS3

CD2

C2.5

CD3 U cessors.

References

works’’, C-29

works’’, C-30

3

C-36

System’’,

C-24

er’’, tion

Design

ing

Exper-

32 1983).

SAC-1 (6),

10

32 (1983).

37

Computing1

IEEE 24

International

Machines’’,

sors’’, C-30

tures’’, 16

Queues’’, 50

34

39

C-31 (11)

×

0 1 2 3 4 5 6 7 8 9 10 11 12

0.2

0.4

0.6

0.8

1.0

18

6 8 10 12 14 16 18 20 22 24 26 28

0.2

0.4 Throughput (messages/cycle)

6 8 10 12 14 16 18 20 22 24 26 28

20 40 60 80 Delay (cycles)

6 8 10 12 14 16 18 20 22 24 26 28

0.2

0.4 Throughput (messages/cycle)

6 8 10 12 14 16 18 20 22 24 26 28

20 40 60 80 Delay (cycles)

6 8 10 12 14 16 18 20 22 24 26 28

0.2

0.4 Throughput (messages/cycle)

6 8 10 12 14 16 18 20 22 24 26 28

20 40 60 80 Delay (cycles)

0.1 0.13 0.16 0.19 0.21 0.24 0.27 0.3 0.33 0.36 0.39 0.42

20

40

60

80 DELAY (cycles)

THROUGHPUT

1CTS

F&A(X,e+f)

F&A(X,f))

F&A(X,e)

e

FQ0 FQ1 WB RQ0 RQ1

CHUTE IN

Input comparator

comparator

comparator

comparator

OUT

Buffer

ToMM

CHUTE_2 CHUTE_1 IN

Input comparator

comparator

comparator

comparator

OUT

Buffer

ToMM

CHUTE_1 IN_1

Input_1 comparator

comparator

comparator

comparator

OUT comparator

comparator

comparator

comparator

IN_2

Input_2

CHUTE_2

Buffer

ToMM