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System Performance
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Mainframe

8
10 transistors

Processor Characteristics

Memory

(10 Mb)

CPU

Intermediate

10
6

transistors

Systolic ArraY/H;]
Macromodu1e

4 M CPU
10 transistors

Memory
CPU

Memory
CPU

CPU CPU
Memory Memory

--->



Comparison of Three Types of Processors

Problem: conversion of a lOOOxlOOO matrix to upper
triangular (no pivoting).

processor sequential steps time/step total time size Ilchips cost cost*time

mainframe 10
9

1 uS 10
3

sec 1Mb $200K 2xl0
8

10xlO NNCP 10
7

10 uS 100 sec 100 bds $200K 2xl07

1000xlOOO 10
3

100 uS .1 sec 10
6 chips/ $20M 2xl0

6

sys tolic 10
4

boards



Software Development Plan

Hardware Machine Ilodel

/
User Programming Phase 1 Virtual

Machine Model

/
Rigid CSP Phase 2 Virtual

Machine Model

/
CSP Extensions Phase 3 Virtual

Machine Model

/
?



Hardware Machine Model

message ready

interface

interr- buffer empty 0

CPU upt

interface
1

6 bits memory10

other
interfaces



Phase 1 Machine Model

Features: Storage Allocator
Process Scheduler
Interprocess Communication
Physical I/O

CPU

Physical L..-

I/O
~ Process

-
( queue

Q

Process ~



Features:

User
Process

Phase 2 Machine Model

Message Routing
Debug Aids
Diagnostics

Message
Router

all

physical
I/O

Debug
Process

Hardware
Monitor



Features:

Phase 3 Machine Model

Dynamic Process Movement
Global Pointers

User User

Process Process

I
..
L

/ Q )
/

Q )

'-< ..-
I

System ~ System
Process Process



Engineering/Science Applications

(Except architecture research)

* PDEs

* Matrix operations

* Sparse matrix operations

* Computer chess

1/2 Simulation (circuits)

Design rule checking

Weather prediction

Oil exploration



You get:

Cost:

"The Deal"

10:1 increase in available computing resource.

Different programming style.

Computer Science gets:
Algorithms research and exprience in concurrent

computing for only the cost of guidance.



PDE:

Spatial Decomposition ~ Problems

conventional spatial

DRC:

I 1 1 4 S

, "1 i 'I 10

II 1'1. I' 14- IJ

u. " It
,.,

'U

u 'n. 'I.' "14 1J

update lattice points
sequentially

conventional

(i) ~

()

update yourself

spatial

- "E ...

for every pair of polygons
check all design rules

(1) sort self
(2)make sure neighbors

are far enough away



Limitations

Programming styles fall into two catagories:
(1) those that allow general abstraction, and
(2) those that are implemented and are efficient.

(mutually exclusive)

~---,------Machine model

CSP

CSP variations

~--~----- Actors



•

project Schedule

hardware
DeBenedictis
Seitz
Athas
Cava 11 ero

t

POE's lisp Cope Actors

Fox
BrooKs
Otto
Martin

Athas lang (until
he leaves)

Volunteers??



•

Motivations For Homogeneous Machine

1) User community exists before the machine is built.

2) Cost/performance of the machine will be considerably

less than existing machines (performance leverage).
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