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1 Introduction

-)This project has been concerned with the development of

software tools for the study, at the most general level, of, the ALPS

system architecture. The primary aim of these tools is to answer

such questions as: is a signal processing application feasible with

a given hardware configuration?; will the system degrade gracefully

if some of the resources fail?; what is the effect on system

performance of changes to details such as the number of resources

available, the execution time of a resource etc., etc?

2 ALPS System Simulation

A program has been written in FORTRAN 77 which simulates the

ALPS Signal Flow Architecture. It takes the following information

into consideration:

I The signal processing application expressed as a signal flow

graph with the modifications to this notation which have been

suggested at Imperial College.

-- 2: The number and types of resources in the system.

3.The execution time of the resources.

4)rhe type of resource associated with each graph node.

5;The number of data busses and their data transfer rates. ~~

The rate at which data is presented to the input of the

system.

The simulator then steps through time examining the state of

the ststem and modifying it appropriately so as to simulate the

allocation of resources to signal flow graph nodes and the

transmission of data along busses. When the state of the system

changes a summary of the new system state is printed. The
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information presented is:

1 The time.

2 The state of the data busses.I 3 The number of resources unused.

4 The bus utilisation as a percentage of the total time.AI 5 The status of the various resources which are currently in

use.

A detailed description of the program and a users manual have

been given In the First and Second Interim Reports of this project.

A listing of the program is appenc'.d to this report together with a

floppy written in UNIX tar format containing the program and the

4following example.j

3 An Example

Figure I shows a typical signal processing flowu graph with two

inputs (nodes I and 4) and a single output (node 14). Node 0 is the

added input node. The prioritised inputs are marked with solid

lines and the other inputs with dotted lines.
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The table below gives the resource 'descriptions of the graph.

resource type execution time graph node number

A 250 1,6,7,9 2

B 50 3,10 2

C 12 8 1

D 100 5 1

E 100 14 1

F 25 13 1

G 10 12 1

11 50 11 2

I 1 4 1

J 10 2 1

memory 0 N/A 5

The other pieces of information required are:

bus transfer time -20

number of busses *I

From this information the input file can be generated. It is:

14 11 1 2 0
0 2 002 00 00 0 0 O0
0 02 1 00 0 00 0 0O0 00
0 0 020 0 00 00 00 000
0 0 00 00 02 0000 00 0
00 00 02 00 0 000 00 0
00 0 000 20 00 00 00 0
0 00 0 000 00 0 02 00 0
0 0 00 00 002 0 00 00 0
00 00 00 00 0 200 00 2
00 0 00 000 001 0 00 0
00 00 00 0 000 0 10 00
0 0 00 00 00 00 0 0200
0 0 00 00 00 00 00 020
0 0 00 0 00 0000 0 001
0 0 0 000 0000 00 00 0

250 50 12100100 25 10 50 1 10 0
1 10 2 9 4 1 1 3 1 2 8 7 6 5
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The output obtained fromi this example is shown on the following

pages.

77.7-



NAME OF FILE TO FEAD INPUT DATA
GIV'E IiF RATE
GIVE TIME FOR FIFST INTEF'UFT

TIME IS
BL'; I IS FFEE

.'ESOURCES UNUSED
1 1 : 1 1 1 1 : ? 1 5

BUS UTILISATION

RES NODE TAG END MEM NIP SIN NODES
1 1 #' 25: , 1 2 ,
- 4 4, 1 , 1 5

TIME IS 1
BUS I is iUSr'

RESOURCES UNUSED
I I 2 I '. 1 1 1 1 1 5

BUS UTILISATION

RES NOrE TAG END MEM NIP SIN NODES
! 1 ,.' z5s"' *: 1 2 3 1

5 121 C'

TIME IS I-I
BUS 1 IS BUSY

REEOURCES UNUSED
I 0 2 1 1 I I 1 2 1 1 5

BUS UTILISATION
17%

-E.= NODE TAG END MEM NIP SINP NODES
1 1 ": 25C ' 1 2
2 :'< i 1 ) 1 1 1

TIME IS 25C
BUS I Is BUSY

RESOUPLES UNUSED

1 1 1 1 1 1 1 2 1 4

BUS UTILISATION
16%

RES NODE TAG END MEM NIP SIN.. NODES
25 6 0 19 1 0 1 it
3 2 0 280 0' 1 3
4 10 0999999 o 1 11
5 1 02'0 1 1 ___________



TIME Is -,-

P'JS I IS PUSY

RESOURCES UNjUSED
I I ': I I i I 1 1 4

BUS UTILISATION
n1%

RES NOPE T4.G END MEM NIF SIN NODEF
6 3 91 q.. '1 11

4 1O 90999 1 11
-5 1 '.' 2 ' > 1 1 3,

I ". 99999 " 1 7

TIME IS ::'

PUS I !S PUSE

RESOUFCES UNUSED
I ': 1 1 1 1 I 1 2 1 1 5

BUS UTILISATION
27%

F'ES NODE TAG END MEM NIP SINP NODES
2 6 ,' 9 1 ii1 1

4 1C" 'C,1 99999 1t
I '" 3.7. ,' 2 7

TIMAE IS 77,.

E4U- I IS BUS'

RESOURCES UNUSED
1 C 1 1 1 1 2 1 1 5

PUS UTILISATIOri
27",

RES NODE TAG END MEM NIP SIN NODES
2 o 0 :€i 1: 1 11

4 10 *:' 99999 , 1 11
7 ) 64, 1 B

TIME IS :91
BUS I IS BUSY

RESOURCES UNUSED
S1 ! 1 1 1 1 1 1 1 1 1 5

IBUS UTILISATION

RES NODE TAG END MEM NIP SI . NODES

4 1 Co 99999 r I It1
7 0 640 0 1 a

1 11 0 999999 0 1 12

[ _ _ , , .. .... ..



TIME IS 64,,
BUS I IS ?Ur.,

RESOUFCE UNU-SEP
I " I C' 1 1 1 1 1 1 1 5

BUS UTILISATION
:2 %

RES NODE TAG END MEM NIP SINK NODES

4 1 (1 f) 999Q99 "I 1 11
I 11 @. 99 (gq 17

2 0 o7 2 9 14

TIME IS 672
BUS I IS PUS'

RESOUFCES UNUSED
I ! 1 1 1 1 1 I 1 1 5

PUS UTIL.ISATION

'ES NC'DE TAG END MEM NIP SIN. NODES
4 I "?9099V 1 11

CI

5 4 'c;co~c- C.

TIME IS 94-"

BUS 1 iS BUS'v

RESOURCES UNUSED
1 - 1 1 I 1 1 1 1 1 5

&US UTILISATION
19%

RES NODE TAG END MEM NIP SINI( NODES
4 11) '"'12 c 2 1

1 I I :, 999999 c 1 12

5 14 ,' 99999 ' 1

TIME IS 1012
BUS 1 Is BUSY

RESOURCES UNUSED

I Z 2 1 1 0 1 1 1 1 15

" : BUS UTILISATION
19%

RES NODE TAG END MEM NIP SINK NODES

I 11 0 1082 0 2 12
5 14 co 999999 0 1

.. .. ..

-
I'v



L t "

I.LS I 1S PUS';

.- RESOUFCES UNUSED
s 2 1" 1 I ' , '" 1 1 5

PUS UTIL ISA7ION

REE NODE T,- FND MEM NIF SINV NODES
, 1 4 K. : " 1
: 1112 0" 1 1

TIME IS 111Z
?US I IS FUS v

RESOURCES UNUSEr,
" C 1 "' " 1 1 1 5

PUS UTTLISATION
:1".

K'ES NODF TAG END MEr NIP SINi NODES
5 14 • 999Q;9 : 1
1 1. , 1 1 14

TIME IS 115 "

PUS I IS PUSy"

RESOURCES UNUSED
2 2 1 1 1 1 2 1 1 5

PUS UTILISATION
S22%

PEE NODE TAG END MEM NIP SINI NODES
5 14 127"7 4)

TIME IS :':'x
PUS I IS FREE

PESOURCES UNUSED
I 1 2 1 1 1 1 1 2 *) 1 5

E4US UTILISATION
14%

RES NODE TAG END MEM NIP SIN. NODES
1 1 1 -256 0 1 2 7 110
2 4 1 2001 0 1 5

TIME IS 2000

WHAT DO YOU WISH TO DO-'

OPTIONS AREt
I CHANGE INPUT RATE
2 CHANGE NUMBER OF RESOURCES IN SYSTEM
3 CHANGE EXECUTION TIME OF A RESOURCE
4 CHAINGE NUMBER OF BUSSES
S STOP PROGRAM

* 9 CONTINUE SIMULATION - _______1
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