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1 Introduction

o

- )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 1is 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 1is 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:

1, The signal processing application expressed as a signal flow
graph with the'modifications;to this notation which have been
suggested at Imperial Cdiiiéz.

“— 2" The number and types of resources in the system;

ivThe execution time of the resOurces;

Q)The type of resource associated with each graph node;

§)The number of data busses and their data transfer rates; ﬂn¢(

Q‘The rate at which data 1is presented to the input of the

system.

The simulator then steps through time examining the state of
the system and modifying it appropriately so as to simulate the
allocation of resources to signsl flow graph nodes and the
transmission of data along busses. When the state of the system

changes a summsry of the new system state s printed. The
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information presented is:
1 The time.
2 The state of the data busses.
3 The number of resources unused.
4 The bus utilisation as a percentage of the totsl time.
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 appended to this report together with a
floppy written in UNIX tar format containing the program and the

following example.

3 An Example

Figure 1 shows a typical signal processing flow graph with two

inputs (nodes | and 4) and a single output (node 14). Node O is the
added 1input node. The prioritised inputs are marked with solid

lines and the other inputs with dotted lines.
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The output obtained from this example is shown on the following
pages.
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NAME OF FILE TC FEADRD INFUT DATA

GIVE I/F RATE

GIVE TIME FOR FIRST INTESFUFT

TiMe 1S O
BUS 1 IS FFEE

SESOURCES UNUSED
11 2 1 1 1 1

BUS UTILISATION

L2 X 2 N
RES NODE TaAG END
1 1 0 T
< 4 O 1
TIME IS 1

BUS 1 IS bUSY

RESOURCES UMUSED
1S SR SO S |

BUS UTILISATION
1707

RES NOLCE TAG END
1 o 230

S o 121

Ll e

TIME 13 1214
BUS ! IS BUSY

RESOURCES UNUSEL

i DU 1 1 1 1
BUS JTILISATION
17%
=~ES NODE TAG END
1 1 e 50
Py 1) < I91

TIME IS 25
BUS 1 1& BUSY

RESQURLES UNUSED
I D L

BUS UTILISATION

16%

RES NODE TAG END
2 ) ) I91
3 2 o <80
4 10 0 999999
S 1 o 270

MEM NIF SINE NODES
0 1 2 T 10

2
) 1 S

.‘
]
-
-
wn

MEM NIF SINF NOLDES
N 1 2 T 190

o 1 o

MEM NIF SINk NODES
o 1 2 3 10

o 1 1

MEM NIP SINk. NODES
() 1 11
Q

0 1

LB W |
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TIME IS lé& -
FUS 1 IS FLSY

RESOURCES UNUSED
i 1 o 1 ¢t ¢ t 1 2 1 1 4

BUS UTItL ISATION
1%

RES MOPE  TAG END MEM NIF SIM+ NODES

> 6 o 791 o 1 11

a 10 O 999999 « 1 11 !
P s 1 o 2To 1 1 3

1Tz 0 §9999% o 1 7

TIME IS 00
EUS 1 IS EUSY ,

'
.

RESOUFCES UNUSED
1 ¢ o 1 1 1 1 1 1 1

o

EUS UTILISATION

~pe,
- e

FES MODE TAC END MEM NIF SINV NCODES

2 & ‘e T21 0 1 11

a4 10 D 999999 N 1 11

1 T 0 DAAREEERA 2 7

j
TIME IS 70 :
BUS 1 IS EBUSY ;
| RESOURCES UNUSED

S A ¢ 1 1 1 1 1 2 1 1 S
BUS UTILISATICH

27%
FES NODE TAG END MEM NIF SIN+ NODES :

2 ) O pAs D BEENA 1 11

a 10 o 999999 o 1 11

s 7 o 64 O 1 8

TIME IS I91
BUS 1 IS BUSY

RESOURCES UNUSED
t ¢ ¢ ¢ 1 1t 1 1 1 1 1S

BUS UTILISATION

0%

RES NODE TAG END MEM NIF SINk NODES

4 10 ¢ 999999 o 1 11
2 7 O b40 © 1 9
111 0O 999999 © 1 12




TIME IS 64
gUE t IS BUSY

RESODURCES UNUSED
1

1 2 1 0 ) UD US SR T S |

w

PUS UTILISATION
ey

RES NODE TAG END MEM NIF SINK NODES

4 10 0 999999 o 1 11
’ 1 11 0 999998 O 1 12
. - E 0 s7Z 0 1 914
!
TIME IS 672
gUS 1 1S BUSY
. RESOUFCES UNUSED
. 1 ¢+ 1t 1 1 o 1t 1 1 1t 195
BUS UTILISATION
’ i
; ©ES NCDE TAG  END  MEM NIF SINk NODES
a v SIE=T-1-T 1 L 1 11
111 o §S3§99 ot 1Z
T 9 iy S42 o 1 1
s 14 M seRsE9e O 1
{
TIME 1S 942
. BUS 1 IS BUSY
o
RESOURCES UNUSED '
1 - 1 1 1 ¢ 1 t 1t t 1t 5
BUS UTICISATION
19%
RES NODE TAG END  MEM NIF SINk NODES
4 10 o tm12 0 2 11
1 11 ¢ 999999 ¢ 1 12
s 14 0999999 o |
TIME 1S 1032
. BUS ! IS5 BUSY

RESOURCES UNUSED
1 2 2 1 1 o 1 1 1 1 ¢+ S

BUS UTILISATION
19%

RES NODE TAG END MEM NIF SINK NODES
1 11 0 1082 O 2 12
g 14 0 999999 © 1

B e Shitan ol




R
KJS 1 IS FUSH

-4 RESOUFCES UNUSED
1 - < 1 1 0 1 o

(A
-
-
u

* BUS UTIL ISATION

20%

RES NMODE T&G END  MEM NIF SINK NODES
14 ¢ 999I3C o 1
12 > 1112 o 1 13

(DR

g - TIME IS 1112
RUS 1 IS EUSY

KRESOURCES UMNUSED
1 2 2 1 SRR AT |

t)
—
o8
w

. - BUS UTILISATION

g B
FES NCPE TAG END MEM NIF SINt NODES

s 14 o 699999 o |
1 1T o 1157 & 1 14

TIME IS 1157
BFUS 1 1S EUSY

RESOURCES UNUSED

T 2 2~ 1 1 4 1 1 2 1 1 %
BUS UTILISATION

| 22

eE

S NODE TAG END MEM NIF SINK NODES
S 14 O 1277 0 2

TIME IS 2000 .
PUS 1 IS FREE :

FESOURCES UNUSED
1 1 2 1 1 t 1 1

1)
w

BUS UTILISATION
14%

RES NOLE TAG END MEM NIP SINK NODES
{ 1 1 2% 0 1 2 19 ‘-
s 2 4 1 2000 0 1S
.k

TIME 1S 2000

WHAT DO YOU WISH TO DO”
OFTIONS ARE: y
CHANGE INPUT RATE

CHANGE NUMBER OF RESOURCES IN SYSTEM
CHANGE EXECUTION TIME OF A RESOURCE
CHANGE NUMBER OF BUSSES

STOF PROGRAM

CONTINUE SIMULATION
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