Summary

scalability weeks.

combining

1 μ μ

not performed

____________________________________ 1

′×9′×3′ sustainable

PE_1 PE_2 PE_{N-1} PE_N

MM_1 MM_2 MM_{N-1} MM_N

ϕ ϕ fetch-and-ϕ

ϕ instructions.

ϕ instructions,^3

Scalability

any

K 1

____________________________________ 2

formance.

different hot-spot

Gottlieb

N N

Goodman

N

Θ(logN and Θ(log^2N^4

application-dependent.

Gottlieb

____________________________________ 4 N^{1/3} N N^{1/3} logN

× ×

6 7 8

interface.

KN N K×K_2N stages, ×

____________________________________ 5

6

7 8 [88].

000 001 000 • 001 • 000 001 000 001 • • 000 001 000 001 • • 000 001 000 001 • •

combine ϕ ϕ,^9

... ... ...

•

...

•

____________________________________ 9Loads and stores ϕ ϕ π_1 ϕ π_1 store, ϕ is π_2

bits.

t − mp) m^2p − 1 )

t + 5k 4mp ) − mp) m^2p − 1 ) , where t m k p m m variance ×

10

____________________________________ 10 m+ − p) m m p

_____________________________________________________________ Offered Load ∞ ∞ _____________________________________________________________ _____________________________________________________________

×

• fetch-and-ϕ • • •

different ϕ ϕ ϕ 11

MC68010. and-ϕ

ϕ ϕ

ϕ for

technically.) ϕ ____________________________________ 11 ϕ ϕ ϕ cannot ϕ operations.

Am29000.

A and B

Task A Task B X ← ← Y; Y ← ← X;

fence

A and B

____________________________________ 12

ϕ

reflection signal reflector signal reflect

fact, should tion.

ϕ lock load and store

____________________________________ 13

area.

•

•

• •

To/From Network

D-cache data

I-cache data

D-cache tag I-cache tag

ϕ store load lock

ously.

×

× ×

14

15

× Fetch-and-ϕ cycles.

____________________________________ 14

16 Simi-

×

× ×

•APSE^{TM}

Operation √ Fetch-and-Add √ Fetch-and-Or √ Fetch-and-AndNot √ Fetch-and-Store √ Fetch-and-Store-if-Zero Fetch-and-Store-if-≥0 Partial-Word-Store Reflect

____________________________________ 16 and or

signals.

′′×0.5′′

′′×7′′ ′′

types

N i ≤ N an i×i i i i ×

′′×7′′ ′′

× ×

′′×56′′×16′′

80′′×7′′ ′′×7′′ ′′×7′′

× ′′×7′′ × × × ′×9′×3′ ′

C-31

38

,

Processor’’,

7 24.

Programs’’,

Ultracomputer’’,

UNIX Systems’’, UNIX

UNIX ,

C-30

1989.

Applications

C-37 chitectures

JACM31

5

,

C-32

Comp. 37

Lang.

grams’’, C-28 , C-24

13

.

Math

, 2

Memory’’, , 10 , 14 Proc. 298

Multiprocessors’’,

• • •