DISSERTATION

URIL:

UIRET:

tUSER ROUTINE INITIALISE ROUTINE.

:THIS ROUTINE IS CALLED BY TIIE BADEDAS COMMAND
; INTERPRETER WHENEVER AN INIT.ALISE COMMAND IS
s RECEIVED FOR UR1 ( USER ROUTINE O ).

+ Ol ENTRY AC2 POINTS TO THE CCMMNAND BLOCK.
-
.
SAV $ SAVE ACCUMULA'TORS

LDA AC3 1, AL +AC3 = NO. OF BYTES IN COMMAND BLOCK
LDA ACO, FOUR ;ACO = 4

SGE AC3,ACO +HAS AT LEAST 1 PARM ‘BEEN PROVIDED?
JMP UIRET s NO = -SC° RETURN

LDA ACO,4,AC2 +YES ~ ACO = PARM O

STA ACO ' A A = PARNM O

LDA ACO, SIX ACD = 6

SGE AC3,AC0O JE AT LEAST 2 PARNMS BEEN PROVIDED?
JP UIRET -~ S50 RETURELI

LDA ACO,;5,AC2 ES = ACO = PARM 1

STA ACO, B = PARM 1

LDA ACO, EIGIT :ACO = 8

SGE AC3,ACO s HAVE AT LEAST 3 PARMS BEEN PROVIDED?
JMP UIRET s NO:. = SO RETHRN

LDA ACO,6,AC2 sYES - ACO = PARM 2
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STA REG, C C = PARM 2

LDA ACO, TEN ACO = 10

SGE AC3,ACD s HAVE AT LEAST 4 PARMS BEEN PROVIDED?
JMP UIRET tNO = SO RETURN

LDA RO, RGC2 s YES - ACO = PARM 3

STA ACO,D +D = PARM 3

RE ' RETURN

Y




APPENDIX D

BADEDAS FORTRAN EXAMPLE

The following Fortran 5 program makes use of BADLDAS subroutine
calls to do the following:

* to initialise *he A/D converter to operate in data channel
node with an external clock, to sample frem channel 1 and to
have a input word count of 1024.

* to set up a BADEDAS pipe between the A/D converter and the
host computer, which includes the user routine 1, and sets

the block count to 1.

* to read the block input by the A/D converter from the
Micronova.

The program finally writes the block into an AOS disk file.

= : R e 3 e z o>
) . il AR S ) fit

INTEGER IARRAY(1024),ARGARRAY(2)
OPEN 20, "FILE.DAT",AT ="RO",LEN=2048
ARGARRAY(1)=1024

ARGAREAY (2)=170000K

CALL BADI("ADO",AKRGARRAY,2)

CALL BADP("ADO","UR1",HDO,1)

CALL BADR(IARRAY,1024,ISI1Z2L)

WRITE BINARY (20) IARRAY

CLOSE 20

END
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1.0 SCOPE

This manual provides the infeormation necessary to use BADEDAS
( Basic Analog and Digital Lxperimental Data Acquisition
System ). The aim of this manual is to explain the functions
provided by BAPEDAS and the user interuction needed to initiate
these functions.

2.0 INTRODUCTION

BADEDAS is a simple but powerful data acquisition system, which
runs on a system consisting of an ACS based Eclipse minicomputer
front-ended by a tlicronova microcomputer. All user interaction
is conducted from the Eclipse, while the lMicronova is
responsible for the real-time acquisition ( input ) of digital
samples of analog signals as well as real~time dissemination
( output ) of digital samples in the form of analog signals.
The BALLDAS user interface software, which runs on the Eclipse,
automatically down-line loads the DADEDAS control software for
the Micronova front-end.

BADEDAS provides two types of interface to the user. The first
is an A0S CLI-type interface, which allows the user to control
BADEDAS using simple commands entered from an Eclipse user
console in the same way as one would enter AOS CLI commands.
The second gives the user a means of controlling BADEDAS using
subroutine calls issued from a Fortran 5 program running on the

Eclipse.

BADEDAS handles data in units of variable length data blocks.
All input, output and data transfers in BADEDAS are done in
terms of data blocks. Input and output devices in BADEDAS are
called source and destination devices. DRADEDAS source devices
input data blocks and BADEDAS destination devices output data
blocks. Data block sizes are specified by the user when
initialising the source device. A data block may be any size
from 1 to 24 000 -ords. A fixed overhead is associated with the
handling of each block, so it is 1inefficient to specify small
data block sizes ( ie.less than 100 words ). Typically,
blocksizes should be between 25C and 4096 words.

All BADEDAS data acguisition and data dissemination is
controlled from the Micronova front-end. The acauisition of
digital samples of analog signals 1s achieved using an

analog-to-digital ( A/D ) converter, which can 1input up to
25 000 digital samples per second. The dissemination of digital
samples as analog signals is achieved using a digital-to-analog
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( b/A ) converter, which can convert in excess of 25 000 samples
per second.,

The primary function provided by DADEDAS is the ability to set
up a virtual connection between a source and a destination
device. This connection, called a BADLDAS pipe, allows blocks
of data input by a source device to pass to the designated
destination device for subsequent output.

The standard BADEDAS source devices include the A/D converter

and the host computer ( ie. the Eclipse ) and standard
destination devices include the D/A converter and the host
computer. Each DBADEDAS device 1is allocated a three letter

mnemonic, which is used to refer to that device in EBADEDAS
commands and subroutine calls. Internally the BADEDAS system
uses a one byte code, called the BADEDAS internal code, for each
device. ( see table 1 )

NOTE
In table 1 the host computer has three different source

device mnemonics. This enables the host computer to be
the source device in up to three different pipes

simultaneously. In order to take advantage of this
feature, additional destination devices need to be
installed., For example, in a BADEDAS system with two

D/A converters, a Fortran % user program could set up a
pipe between the host and each of the D/A converters,
using a different mnemonic for the host in each of the
pipes. Each time the user program wishes to send a
block of data through one of the pipes, its BADEDAS call
would then specify the host computer source mnemonic
associated with that particilar pipe.

BADEDAS also provides a facility by which a user-written routine
may be linked into the BADLDAS Micronova software. Thereafter,
the user routine may be included in BADEDAS pipes, between the
source and destination devices. This facility allows for
limited processing to be performecd on blocks of digital samples
en route from the source to the destination device. A typical
application of a user routine would be to implement a digital
filter. Up to three user-written routines may be linked into
BADEDAS at any time. As with BADEDAS devices, each user routine
has a three byte mnemonic and a one byte internal code ( see
table 1 ).

e










4.0 BADEDAS COMMAND INTERPACE

The quickest and most simple method of using BADLDAE is Dby way
of the BADEDAS command interface. Thic iterface provides the
user with four commands which may be entered as command lines
from the user console:

l. the initialise command

N

+ the pipe commant

3 the terminate command

4. the reset command

STl
LROTE

-

Vhen entering BA DAS commands, numeric parameters nust
be entered as positive decimal or octal integers. An
octal integer is a numeric string consisting of the

digits O to 7 and followed by the letter "0O".

eg. 1234560

Decimal integers must be in the range 0 to 65535 and
octal integers must be in the range 0 to 177777 octal.
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4.2 PIPE COMMAND

DESCRIPTION:
This command sets up and starts a pipe operation between a
BADEDAS source device or A0S disk file and a BADEDAS
destination device or A0S disk file.

FORMAT : N
X BAap/p sourcc{,uscr-routinc},destinntinn{,block-couutf

ARGUMNELNTS :

* source -~ this arcument must be either the PBADEDAS mnemonic
of a source device or the name of an existing AOS5 disk file.
If the pipe source is an A0S disk file, this argument should
include the blocksize as a switch, unless the acfault
blocksize ( 1024 Vords ) is to be used,

* user-routine - this argument is optional. 1f included it
must be one of URO, URl or UR2, depending on which user
routine is to be incorporated in the pipe.

* destination - this argument must be either the BADEDAS
mnemonic of a destination device or the name of an A0S file,
which will be created.

* block=-count - this argument is optional. I1f included it
must be a positive decimal or octal integer.

NOTE

W

l. It 1is invalid to specify both the pipe source and
destination as AQS disk files.

2. Before issuing a pipe command, the pipe source must be
initialised, unless the pipe source is to be an A0S disk
file, in which case the initialisation is done
automatically.

EXAMPLES :
X BAD/P ADO,UR1l,DAO,2













5.0 THE BADEDAS FURTRAN 5 INTERFACE

The DBADEDAS Fortran 5 interface provides the user witi a3 INOr
powerful and more flexible means o©of using BADLEDAS. This
interface provides six BADEDAS subroutine calls which may be

included in the user's Fortran 5 proygram :

1. The Initialise Calli - functicnally identical to the BADEDA
initialise command.

2. The Pipe Call - simlilar tc the BADEDAS pipe command except
when the host computer 1is either the pipe's source or
destination.

3. The Read Call - when the host computer 1is the destination
device 1in a pipe command, the program running on the host
computer Just issue a read call for each block of data when
it is rezdy to input that block.

4. The Write Call - when the host is the source device in &
pipe command, the program running on the host must issue
write call for each block of data it wants to send to the
front-end.

5. The Terminate Call -~ functionally identical to the BADEDAS
terminate command.

6. The Reset Call - functionally identical to the BAPEDAS reset
cormand .

An example of a Fortran 5 program, which incorporata: ADEDAL
calls is given in Appendix A.

%
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5.1 BADI - BADEDAS Initialise Call
FORMAT :
CALL BADI (unit-mnemonic,arg-array,arg-count,
source-mnemonic)
ARGUMENTS :
* unit-mnemonic - the 3 letter BADLDAS mnemonic of a DADLDAS
1/0 device or user routine,
* arg-array - an integer array holding the initialisation
parameters ( each parameter occupies 1 16-bit word ).
* arg-count - the number of initialisation parameters in the
array.
* sender-mnemonic - the mnemonic of the source device making
the e€all. 31e. HS0, HSI or HsZ.
EXAMPLES
CALL BADI ("ADO",ARGARRAY,2,"HSO")
This call causes the A/D converter to be initialised. Two
parameters are provided and they are stored in array
ARGARRAY. The first parameter will be the blocksize and
the second the mode word.
CALL BADI ("UR1",UARRAY, 3,"HS0")
This call causes the user routine URl1 to be initialised.
Three parameters ar provided and they are stored in array
UARRAY .
NOTES :
This call causes an initiglise command to be sent to the
BADEDAS Micronova control software. All pipe source
devices should be initialised before issuing a pipe
command . If a BADI call is made with no initialisation
parameters, the unit will k2 initialised using its default
pirameters. Cnce a user routine or a destination device
has been initialised, i 15 o will maincain those

command,

characteristics given to it by the initiauise
by another initilalise command.

until it is initialised

T
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5.1 PADI - DADEDAS Initialise Call

FORMAT : ‘
CALL BADI f(unit-mnemonic,arg-array,arg-count,

source-mnemnonic)
ARGUMENTS
* unit-mnemonic - the 3 letter DBADEDAS mnemonic of a BADLDAS
I/0 device or user routine.

* arg-array - an integer array holding the initialisation
parameters ( each parameter occupies 1 16-bit word ).

* arg-count - the number of initialisaticn parameters in the
array.
* sender-mnemonic - the mnenonic of the source device making
the call. ie. HS0, HS1l or is2.
EXAMPLES :

CALL BADI ("ADRO",ARGALRAY,2,"HS0")

This call causes the A/DU converter to be initialised. TWO
parameters are prrovided and they are stored in array
ARGARRAY. The first parameter will be the blocksize and
the second the mode word.

CALL BADRI ("URL",UARRAY,3,"HSO")

This call causes the user routine URl to be initialised.
Three parameters are provided and they are stored in array
UARRAY .

NOTES
This call causes an initiglise command to be sent to the

BADEDAS Micronova control software. All pipe source
devices should be initialised before issuing a pipe
command . If a BADI call is made with no initialisation
parameters, the unit will be initialised using its default
parameters. Once a wuser routine or a destination device
has been initialised, o will maintain those

characteristics given to it by the initialise command,
until it is initialised by another initialise command.
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55 BADT JADEDAS Terminate Call

i1
!

FORMAT 3

CALL EBADRT (device-mnemonic,sender-mnemoenic)

* device=mnemnonic = the mnemonic of the device which 18
source of the pipe to be terminated.
* sender-mnemonic - the mneronic wof the sender of
terminate command.
EXAMPLES 3
CALL: BADT {T7ADOM, "ii80")
NOTES :
Only a source device may be terminated. This call

1S

intended for terminating ripe operations involving a number
of blocks and is only effective 1f more than one block

remains to be input by the pipe source device, otherwise it

is ignored.
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