











DISSERTATION

A number of simple ex;eriments were conducted which made use of
all BADEDAS features. Results obtained were compared to those
expected and when the system was found to be functioning
correctly it was demonstrated to the project supervisor.

The following is a brief summary of the experiments conducted:

4.6.1 EXPERIMENT 1

The purpose of this experiment was to de: unstrate the operation
of the BADEDAS initialise and pip#s ccmmands and the functioning
of* the A/D converter.

Cne signal generator was used to provide a 10 kHz sampling
frequency for the A/D converter and thoe other, to provide a 1
kHz square wave to one of the A/D's analog input channels. The
A/D converter was set up, using a BADEDAS initialise command, to
input 4096 word data blocks from a sindgle input channel.

eg. X BAD/I ADO,4096,1700000

A BADEDAS pipe command was ent.red specii,k .ag thc A/’ converter
as the pipe source, an A0S disk file as the destination and a
pipe block count of 1.

eg. X BAL/P ADO,FILE.DAT,1

When the pipe command had run tec completion, the contents of the
AOS disk file were inspected to ascertain that they did
represent the square wave input. The experiment was also
performed for pipes involving multiple blocks ( ie. a block
count of more than 1 ).

eg. X BAD/P ADO,FILE.DAT,15
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DISSERTATION

Also measured during this experiment was the time taken for a
4096 byte file of data samples to be transmitted from the
Eclipse to the licronova. This was found to take less than 19
seconds, at 2400 baud.

4.6.4 EXPERIMLHT D

The purpose of this experiment was to prove the operation of a
BADEDAS user routine. A simple digital filter routine was
written based on the equation:

Y = (A/B)*X+(C/D)*Yold

where A/B and C/D are the coefficients, X is the value of an
input sample and Yold, which is 1initially zero, takes the
previously calculated value o0f Y. An initialisation routine was
also written to allow the values of the A, 0, and D to be set
by the user. - Using the initialise command the the coefficients
A/B and C/D were set at 1/8 and 7/8 respectively.

eg. X BAD/I UR1 1,8,7,8

Thus giving the low pass filter equation:

Y = 0,125 X + 0,875 Yold.

These routines are repeated in Appendix C.

One signal generator was used to provide a common clock to the
A/D and D/A converters. The other signal generator was used to
provide a 1 khz scuare wave input signal to the A/D converter.
This signal was displayed on one channel of the oscilloscope and
the output of the D/A was displayed on the other channel.

The A/D converter was initialised as in experiment 1 wusing a
BADEDAS command and a BADELAS pipe command was entered. The
pipe command specified the A/D as the pipe source, the filter
routine as a user routine, the D/A as the destination anud a
block count of 100.
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DISSERTATION

Thirdly, a hardware problem was experienced which proved to be
intermittent and most evasive. On the Micronova backplane there
is a daisy chain for linking the interrupt request lines of all
interrupting devices. The purpose of it 1is to resolve
contention betwee.. interrupting devices. Unfortunately, this
daisy chain had been incorrectly wired, a problem not exposed by
the diagnostic programs possessed by the department and which
did not seem to affect other software frequently run on the
Micronova. The problem manifested itself as a software timing
problem and much of the interrupt handling software was
rewritten a number of times in an attempt to solve it. Matters
were aggravated by the intermittency of the problem. §ix weeks
after first encountering the problem, a Perseus service
technician diagnosed and remedied it.

5.3 CONCLUSIO

In spite of the problems encountered, the prcject was successful

in meeting the reguirements. BADEDAS-M is a compact and yet
efficient program which makes optimum use of the Micronova's
memory space and CPU. BADEDAS-E provides a user-friendly

interface and makes efficient use of A0S for 1/0. The protocol
used for communication between the Micronova and the Eclipse 1is
both secure and efficient.

In conclusion, I express my gratitude to Mr T Pierce of Software
Sciences and Mr I Macleod for their enthusiastic advice wnd help
with th2 attempt to run the RTL/2 compiler under AOS, Mr M Kagan
and Mr B Currer of Perseus, for their help in the attempt to get
the ACS Convert utility to work on the problematic RTL/2 files,
Dr A Walker for all the knowledge he passed on to me concerning
the Micronova, the Eclipse and A0S, and Professor Hanrahan who
acted as supervisor for this project.
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DISSERTATION

* The object code must be efficient in memory space used and
execution speed.

The languag® RTL/2 ( Real-Time Language 2 ) was found to cone

close to fulfilling these requirements. The only exception

being that no RTL/2 compiler exists for execution under AOS. An
: RTL/2 compiler does however exist for another Eclipse operating
it system, RDOS.

5
A.3 THE SUITABILITY OF RTL/2 FOR THE IMPLEMENTATION OF BADEDAS

RTL/2 is a high level language designed for use in real-time
cht control applications and since data acquisition and data
¥ dissemination are inportant activities in real-time control
i applications, it appeared that RTL/2 would be a suitable
- language for the implementation of BADEDAS. There are numerous
specific reasons for RTL/2 being a suitable language for the
implementation of BADEDAS.

A limitation of most high-level languages 1is that compiled
£ programs need to be executed under the control of an operating
Xi) system. The main reason for this being that the compiled code
makes use of operating system facilities such as the 1/0
drivers. It is a simple and well defined exercise to create an
RTL/2 program which can run as a stand-alone program ( ie.
without an operating system ). When doing this it is necessary
to provide a base module and 1/0 routines for any unusual 1/0
devices to be used. The base module sets up the run-time
environment needed by the program.

RTL/2 compilers often provide cross-compilation facilities for
other computers. The RDOS RTL/2 compiler is an example of this
as it can generate either Eclipse or Nova object code.

BADEDAS makes wuse of a high degree of concurrency or
multi-tasking. In RTL/2, a multi-tasking program, such as
BADEDAS, needs a multi-task monitor to provide the correct
environment for it. Apparently, a number of general purpose
multi-task monitors written in RTL/2 do exist and BADEDAS could
have made use of one of these with little or no tailoring
required. This would have substantially reduced the amount of
system management software coded for BADLEDAS.
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D1SSERTATION
* The following codes are used in multibyte packets:
S0M 021 start-of-packet
EOM 04ii end-of-packet.
ETB 17H end-of-transmission block

* The packet ID serves to distinguish packets. Each packet is
allocated an ID different from the previous packet frcm the
same source. This avoids duplication of packets following
the non-arrival or corruption of an acknowledgement.

* Packet type is "C" for a command packet and "D" for & data }
packet.

* The length field of a packet ccontains the packet byte length
less one. A packet may therefore contain up to 256 bytes of
data or command.

* The contents of a packet may consist of any sequence of &
bit binary codes.

* The second last byte of a command packet will be the ETB
code, to signify that the packet contains a complete
transmission block.

* The second last byte of all data packets except the last !

packet of a data block wil) be the EOI! code.

* The second last byte of the last packet of a data block will
be the ETB code, to signify that this is the end of a
transmission black.

* The last byte of the packet will contain a checksum, which
is an XOR function of all the other bytes in the packet.

B.2 SINGLE BYTE PACKETS

There eight single byte packets, whose job it is to manage the
flow of multibyte packets between the host and the Micronova.
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