
DISSERTATION

UP, J.l :

UIRET:

USER KOUTINL INITIALISE ROUTINE.
THIS ROUTINE IS CALLED DY THE BADELAS COMMAND 
INTERPRETER WHENEVER AN INITIALISE COMMAND IS 
RECEIVED FOR UR1 ( USER ROUTINE U ).
ON ENTRY AC2 POINTS TO THE CCMMAND BLOCK.

SAV
LDA AC 3,1,AC 2
LDA AC0,FOUR
SGE AC3,ACO
JMP UIRET
LDA ACO,4,AC2
STA ACO,A
LDA ACO,SIX
SGE AC3,ACO
JMP UIRET
LDA ACO,5,AC2
ST A ACO , B
LDA ACO,EIGHT
SGE AC3,ACO
JMP UIRET
LDA ACO,6 ,AC2
STA ACO,C
LDA ACO,TEN
SGE AC3,ACO
JMP UIRET
LDA ACO,7,AC2
STA ACO,D 
RET

SAVE ACCUMULATORS
AC3 = NO. OF BYTES IN COMMAND BLOCK 
ACO = 4
HAS AT LEAST 1 PARM BEEN PROVIDED?
NO - SO RETURN 
YES - ACO = PARM 0 
A = PARM 0 
ACO = 6
HAVE AT LEAST 2 PARES BEEN PROVIDED? 
NO - SO RETURN 
YES - ACO = PARM 1 
B = PARM I 
ACO = 0
HAVE AT LEAST 3 PARMS BEEN PROVIDED? 
NO - SO RETURN 
YES - ACO * PARM 2 
C = PARM 2 
ACO = 10
HAVE AT LEAST 4 PARMS BEEN PROVIDED?
NO - SO RETURN
YES - ACO * PARM 3
D - PARM 3
RETURN
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APPENDIX D

BADEDAS FORTRAN EXAMPLE

Ihe following Fortran 5 program makes use of DADEL'AS subroutine 
calls to do the following:

* to initialise the A/D converter to operate in data channel 
mode with an external clock, to sample from 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 ].

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

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

INTEGER IARRAY(1024),ARCARRAY(2)
OPEN 20, "FILE. DAT", ATV=”RO",LE:;=204B
ARGARRAY(1) = i 0 2 4
ARGAkKAY(2)=170000K
CALL BADI("ADO",ARGARRAY,2)
CALL BADP("ADO","UR1",HD0,1)
CALL BADR(IARRAY,1024,ISIZE)
WRITE BINARY (20) IARRAY
CLOSE 20
END
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1.0 SCOPE

This manual provides the information necessary to use BADEDAS 
( Basic Analog and Digital experimental Data Acquisition 
System ) . The aim of this manual i;* to explain the functions 
provided by BADEDAS and the user interaction needed to initiate 
these functions.

2 .  o  i m r . o p u c T i o : :

BADEDAS is a simple but powerful data acquisition system, which 
runs on a system consisting of an AOS based Eclipse minicomputer 
front-ended by a t’.icronova microcomputer. All user interaction 
is conducted from the Eclipse, while the Picronova is 
responsible for the real-time acquisition ( inp>ut ) of digital 
samples of analog signals as well as real-time dissemination 
( output ) of digital samples in the form of analog signals. 
The BADEDAS user interface software, which runs on the Eclipse, 
automatically lown-line loads the BADEDAS control software for 
the Micronova front-end.

BADEDAS provides two types of interface to the user. The first 
is an AOS CLI-type interface, which allows the user to control 
BADEDAS using simple commands entereJ 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 anu output devices in BADEDAS are 
called source and destination devices. BADEDAS source devices 
input data blocks and BADEDAS destination devices output data 
blocks. Data block sines 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 ovorhcaa is associated with the 
handling of each block, so it is inefficient to specify small 
data block sizes ( ie.less than 100 words ). Typically, 
blocksizes should be between 250 and 4090 words.

All BADEDAS data acquisition and data dissemination is 
controlled from the Micronova front-end. The acquisition o; 
digital samples of analog signals is achieved using an 
analog-to-diuital ( A/D ) converter, wnich can input up  to 
25 000 digital samples per second. The dissemination o: digital 
samples as analog signals it> achieved using a digital-to-analog



( D/A ) converter, which convert in excess of 25 000 samples
per second.

The primary function provided by BADEDAS is th ■ ability to set 
up a virtual connection between a source and a destination 
device. This connection, called a HADEDAS 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 lie 1 ipse ) and standard 
destination devices include the D/A converter and the host 
computer. Each BADEDAS device is allocated a three letter 
mnemonic, which is used to refer to that device in BADEDAS 
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 5 user program could set up a 
pipe between the ho_>t and each of the D/A converters, 
using a different mnemonic for the host in each of the 
pipe . 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 tne BADEDAS Micronova software. Thereafter, 
the user routine may be included in BADEDAS pipes, between the 
source and destination devices. This facility allows for 
limited processinq to be perform on blocks of digital camples 
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 routine- may be linked into 
BADEDAS at any time. As with BADEDAS devices, eacn user routine 
has a three byte mnemonic and a one byte internal code ( see 
table 1 ).



TABLE Is BADEDAS MNEMONIC Ai.D 
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + 1

It^EKNAL CODE TABLE
*- + + + + + + + + + + f+f +++

MNEMONIC I LIT CODE DESCRIPTION

ADO "A” ') converter
ADI HB !‘ /i/D converter 1
- „C " Spare for extra
- "D" Spare for extra

KSO •In Host source 0
US1 ■I p •• host source 1
IIS 2 1. G " host source 2
Ui<0 •| 11" User routine 0
UU1 *» j It User routine ]
UR2 ..j,. User routine 2
DAO “K" D/A converter 0
DAI "L" L/A converter 1
- " M " Spare for extra
- "N" Spare for extra <

HDO "0 ” host destination

(not installed) 
source device 
source device

(not installed) 
dest. device 
dest. device

++++++++++++++++++++- ■ ++++++++-
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3.0 PREPARATIONS
The following preparations and checks should be carried out 
before running BADEDAS:

1. The Eclipse console port, to which the Micronova i^ 
connected, muse be dropped from the operating system's list 
of user consoles. This is done using the* AOS CLI macro 
command DROP.
eg. DROP OCOU2 •».

Ensure that there is a correctly wired cable joining the 
relevant Eclipse console port to the first teJetype port of 
the Micronova. >

3. Ensure that the baud rate and serial transmission format of 
the Micronova TTO port and the Eclipse console port are the 
same. The baud rate should not exceed 9600. The format 
must allow for 8 bit data without a parity bit and the 
number of stop \ its i; r.:.t be the same for Loth ports.

4. It DADEDAS message logging is required, ensure that a 
terminal is connected to the second teletype port, TT1.

5. Ensure that the Micronova is powered-up and in console debug
mode. This is achieved by turning the power key on the
Micronova front panel to the "RESET" and then the "RUN" 
position.
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4.0 BADEDAS COMMAND It.VEi’EAC?:
The quickest and moat simple method of using BAEEUAE is by way 
of the BADEDAS command interface. This interface provides the 
user with four commands which may be entered as command lines 
from the user console:

1 . the initialise command

2 . the pipe command

3. the terminate command

4. the reset command

NOTE
When e n t o n n q  DADEDAS commands, numeric parameters must 
be entered as positive decimal or octal integers. An 
octal integer is a numeric string consisting of the 
digits 0 to 7 and followed by the letter "0".

eg. 1234560

Deciral integers must be in the range 0 to 65535 and 
octal integers must be in the range 0 to 177777 octal.



\

DESCRIPTION;
This command initialises a device or user routine as 
required by the the user. It is used to sot up devices, 
specify blocksizes, provide values of coefficients for user 
routines, etc.

4. l i n i T i a l i s e: co: i 'a n d

FORMAT:
X HAD/l mnemonic,argument 1,...,argument N

ARGUMENTS:
* mnemonic - this argument must be the BADLDAS mnemonic of the 

device or user routine to be initialised.

* arguments 1 to N - these arguments are the values used to 
initialise the device or user routine. Their order and 
values depend on the device or user routine being 
initialised.

NOTES:
If the device is the A/D converter, argument 1 will be the 
word count and argument 2 will be the A/D mode word ( see
C.l ). If the device is the D/A converter, argument 1 will 
be the D/A mode word. If the arguments are omitted, their 
default values are useci.

FXAMPLLC:
X BAD/1 ADO,2040,1700000

This command initialises the A/D converter, setting the 
word count to 204b and using the a mode word of 170000 
octal.

X IT.D/I DAO. 1500000

This command initialises the D/A converter, setting the 
mode word to 150000 octal.



4.2 PIPE COMMAND
DESCRIPTION:

This command sets up and starts n pipe operation between a 
BADEDAS source device or AOS disk file and a BADEDAS 
destination device or AOS disk file.

FORMAT:
X BAL/p source user-routinedestination j,block-countf 

ARGUMENTS:
* source - this argument must be either the BADEDAS mnemonic 

of a source device or the name of an existing AOii disk file. 
If the pij:e source is an AOS disk file, this argument should 
include the blocksizc as a switch, unless the default 
blocksize ( 1024 Words ) is to be used.

* user-routine - this argument is optional . If included it 
■"ust be one of URO, UR1 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 AOS file, 
which will be created.

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

NOTES:

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

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

EXAMPLES:
X BAD/P ADO,UR1,DAO,2



This command seta up a CAD i: DAS pi, e with the A/D converter 
as its source, user routine URl, the C/A converter as its 
destination and a block count of 2.

X BAD/P DATA.FILK/204S,DAO

This command sets up a BADCDAS pipe with the AOS isk tile 
DATA.FILL as its source and the D/A converter as it:, 
destination. Since no block count is specified, the 
transfer of data will continue until the end-of-fil»*,is 
encountered. The switch on the file name argument sets the 
length of blocks transferred from the file to the d /A to 
204U words in length.



4.3 TERMINATE COMMAND
DESCRIPTION:

This command is used to terminate a pipe operation before 
it has run to completion.

FORMAT:
X EAb/T source

ARGUMENTS:
The only argument for the terminate command is the pij e 
source device's DADEDAS mnemonic.

EXAMPLES:
X LAD/T ADO

NOTES:
Only a source device may Le terminated. This command is 
intended for terminating pipe commands involving a number 
of blocks and is only effective if more than one block 
remains to be input by the pipe source device, otherwise it 
is ignored.



V*XH'‘!0 .).»T1 0N :
f’his command resets the LiAbEUAb micronova control software 
oy causing it to execute a halt instruction. The next time 
■;ommunicati on takes place between the BADEDAS command 
interface and the Micronova front-end, the command 
interface iinds the Micronova in this state and proceeds to 
down-line loao the BADEDAr control software for it.

■ • 'rti 'AM :
X lJAO/K

'MO iUMEMTS : 
None

,XA. PLE:
X BAD/F



The BADEDAS Fortran Z interface provides the user with a .101 •• 
powerful and more flexible means of using BAbEDAb. Thi: 
interface provides six BADEDAS subroutine calls .-.hict . ; *■ 
included in the user's Fortran 5 proyram :

5.0 THE L/vCLDAS FC. XT KAN _5 INTERFACE

1. The Initialise Call - functionally identical to the BADEDA 
initialise command.

2. The ripe Call - similar t~ the BADEDAS pipe command except 
when the host computer is either the pipe's source or 
destination.

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

4. The Write Call - when the host is the source device in c 
pipe command, the jrogram 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 BADEDAS reset 
cor mand .

An exfcr. pie of a Fortran 5 program, which incorporate. ; AD FDA: 
calls is given in Appendix A.
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