


DISSERTATION

In the case where the host computer is to be the destination or
source of the pipe, an AOS disk file name nust be supplied in
the pipe command in place of the host's mnemonic. When the host
computer is the pipe source, the file must be an existing A0S
file. This file must contain the data vhich is te be sent down
the pipe. When the host is to be a pipe destination, the file
mus* not exist in the current A0S user directory. The pipe
command will then cause a file of that name to be created and
all data received by the host will be stored in the file.

The pipe command example shown in table 2 specifies the A/D
converter as the pipe source, URO as the user routine which wwill
process data blocks input by the A/D converter, I'ILE.DAT as the
AOS disk file in whicu the data blocks will be stored on being
received by the Eclipse and it sets the number of blocks to be
input by the A/D converter to three.

The terminate command is used to terminate a BADEDAS pipe before
the number of blocks specified in the pipe command lLave been
input by the pipe source. Since a BADEDAS pipe is identified by
its source device, the terminate commard must refer to the
mnemonic of the source device of the pipe which 1s to be
terminated. The example shown in taple 2 terminates the pipe
whose source device is the A/D converter.

The reset command is used to force a BADEDAS system reset. In
effect this command Jjust makes the Micronova execute a halt
instruction. Immediately after the Micronova CPU executes a
halt instruction, control is transferred to the console debug
monitor. As a result of the reset command, the next BADEDAS
command entered by the user will cause BADEDAS-M to be
re-down-line loaded into the Micronova ( see "Down-line Loading"
in this chapter ). The reset command has the same effect as
manually resetting the Micronova. An example of a reset command
is provided by table 2.

The EADEDAS Fortran 5 interface comprises six user-callable
subroutines. The <calls to these subroutines are summarised in
table 3.
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DISSERTATION

With reference to figures 5A and 5B, DLL is the subsystem of
routines responsible for down-line loading DBADEDAS-}M, the
Micronova control software. More details of DLL are provided in
the section "Down-line Loading" below. BADIO is the subsystem
of 1/0 routines, which uses AOS 1/0 calls for inputting and
outputting data from and to the Micronova. BADCHEK is the
subsystem cf routines which are used tc¢ validate command and
call parameters. More detailed information about BADIO and
BADCHEK can be found in the BADLDAS Technical BManual.

NOTE

A user's Fortran 5 program which includes calls to the
BADEDAS subroutines, when linked, will only include
those subroutines called, plus the other BADEDAS
routines needed by those subroutines. In other words,
only the software which is essential for what the user
is doing 1is 1linked into his program. Similarly, the
program BAD consists only of the BADEDAS-E routines
essential to it.

3.4.1 DOWN=-LINE LOADING

The BADEDAS software which runs on the Micronova, BADEDAS-~M, is
down=line loaded from the Eclipse by BADLDAS-E. This permits
user routines to be developed and linked to BADLEDAS~M on the
Eclipse using the powerful software development facilities
provi-ied by AOCS.

Befcre commencing any communication with the llicronova system,
BADEDAS-E checks the mode of operation of the Micronova. If the
Micronova 1is found to be in console debug mode, BGADEDAS-E will
conduct the down-line loading of BADEDAS-M into Micronova RAM
before continuing with the communication. The Micronova is only
in console debug mode after being reset, so it is only in this
case that BADEDAS-M needs to be down-line loaded.

The down-line loading of BADEDAS-M into the Micronova is carried
out by a software subsystem of BADEDAS~E called DLL. DLL beyins
by using the Micronova console debug monitor's load command
( "L" ) to locad a small bootstrap program, capable cf loading a
larger program of limited size into Micronova memory. DLL uses
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DISSERTATION

3.5.1.4 User Routine Scheduling: - The user routine scheduler
is that part of the kernel which runs in the background.
Vihenever BADEDAS-M is otherwise idle, the scheduler checks the
user routines’ input gqueues, on a round robin basis. When a
data block is found in a user routine's input gqueue, the user
routine is given control to process that block. Each scheduled
user routine is permitted tou process only one block before
returning control to the scheduler. The user routine scheduler
then queues the processed block for output by the destination
device.

3.5.1.5 Message Logging: - Any task in the system may display
messages on the monitor console at any time, so some form of
discipline ic required for gqueueing messages.

The kernel provides a message logging facility whereby a task
may issue a message log request using the address of the start
of the message as a parameter. If the monitor conscle is idle
when the request is made, the output of the message is started
immediately, otherwise it is queued. The message queue may be
up to ten message addresses long before a message queue overflow
occurs., 1f this occurs, it is reported on the monitor console
and all messages in the gueue are lost. Should this tend to
occur frequently, the gqueue length may easily be increased ( see
BADEDAS Technical Manual ).

The monitor console is used purely a. an output device and its
driver, which also forms part of the kernel's message logging
subsystem, is interrupt driven. An interrupt from this device
incicates that the output of a character is complete. The
message logger then extracts the next character from the message
for output. If this character is non-null it is displayed. If
it is the null character, this indicates that the complete
message has been output and the gqueue is checked for the next
message. If there is one, its first character is extracted and
output, otherwise the monitor console is idled.

3.5.1.6 Timeouts: = The timeout facility prc "<ic¢ i.¢ the ketrnel
forms a functional part of the commnunicaticua p.otocol between
BADEDAS~-E and BADEDAS=-M. The main purpose for the use of
timeouts 1is to prevent incomplete packets from hanging up the
communication link. If BADEDAS-M is expecting a n byte packet
and less than n bytes arrive, BADEDAS-M keeps the incomplete
packet until the timeout period has expired and then discards
pes The timeout period has been chosen to be long enough to
avoid being affected by the simple delays between characters
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DISSERTATION

3.5.2.3 Adding Extra Device Drivers: = LADEDAS has been
designed to allow for the addition of extra device drivers. To
add an extra A/D or D/A driver, the existing A/D or D/A driver
routines can be copied and the device codes and routine names
changed. The names of routines in the existing drivers have a
suffix "0l1", so the next driver could use suffix "02". BADEDAS
internal codes and muciwonics have been reserved specifically for
one extra A/D and one extra D/A converter ( see table 1, ADl and
DAl ). The addresses of certain of the device driver routines
need to be entered into look=-up tables and the device's priority
mask needs to be entered in the priority mask table,

s it}

A further four extra BADLEDAS internal codes have been reserved,
two for additional source devices and two for addition
destination devices. Any type of device may be added by
providing the standard driver routines as described in the
BADEDAS Technical Manual and entering their addresses in the
necessary tables.

It is not likely that more device drivers will be added than
those catered for, but should this prove necessary, it would be
possible by reallocation of the BADEDAS internal codes and
rearranging the look-up tables.

More detailed information for the adding of extra device drivers
is given in the BADEDAS Technical Manual.

3.5.3 USER ROUTINES

BADEDAS provides the capability of linking user-written routines
into DADEDAS-M, which can then be included in BADEDAS pipes for
processing data en-route between the pipe source and
destination. The user routine 1is called by the user routine
scheduler with the address of a data block as a call parameter,
The user routine performs some transformation on the data block
and then returns control to the schedule”, which then queues the
processed block for output by the destination device.

User routines are intended to be simple data transformations.
Typically the transformation will be a one-to-one function, with
each data element being transformed from one value to another.
A typical application of a user routine is for the
implementation of a digital filter. An example of a user
routine appears in Appendix C.
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DISSERTATION

Up to three user routines may be linked into BADEEAS=MN at a
time. A user routine is allocated a mnemonic URO, Ul or UR2
( see table 1 ) depending on its position in the wuser routine
look=up table ( for more details on this consult the BADLEDAS
Technical Manual ).

Along with each user routine it is also possible for the user to
provide an initialisation routine. The initialisation routine
is called by the command interpreter when it encounters an
initialise command for the user routine. The command parameters
are passed to the initialise routine by the comnand interpreggr.

A typical application of an initialisation routine for a user
routine would be to provide the coefficients of a transformation
function, such as a digital filter.

3.6 COMMUNICATION PROTOCOL:

The communication reguirements between the host and the
front-end made it necessary to use a fairly sophisticated
communications protocol.

Inter-processor commnunication protocol: can becone very
complicated unless one of the procenzors s made the
communication master and the other or otre:. adopt the position
of slaves. Mainly to simplify the data i .o control aspects of

the protocol, the front-end processor .s regocded as a slave,
which only responds to proumpts from the host Lclipse and never
transmits unsolicited packets on the link.

The following is a sumnmary of the communicevion protocol
requirements:

* It must be possible for data to be transmitted ir its
original binary format ( ie. it should rnot be necessary to
convert data from binary to a code such as ASCII ). This
so-called data transparency . improves the transmission
efficiency by minimising the number of bytes that need to be
transmitted per data block,

* All blocks must be transferred in packets, which may be of
limited but variable length. This will enable blocks of any
length to be transmitted in spite of the limited size of the
AOS ring buffer.













) \ -
. IV L lad \P P ROACIH]
1 11€ FAN Al DX ecCt Wl § CONaUC 1 UusSi1ii§§ g B D ! l :;r(,)"\t
nanagemneoeint and sottware enagineerin proceaures. ihe project
Lifecycie wa § divided 1nto the following phases

Jne
much
>rde
then
Lts

The

Spec

supe

gene
Specific

Prof

vetal aerinitlio

Y S 16§ esl

RXrogrammLn

Le8stTti1n 11 itntegration
xC Lal L Lestlil
SYSTEN DEFILITION

purpose of the System Definition Phase was to collect as

information as possible about the problem, to analyse 1t 1in
1 btain a thorough understanding of the problem, and

to formally define the problem and to establish a plan for

solution.

-

awystem Delinitliol Phas used as 1lts baseline the I'I‘C‘llmlnur‘y

. :
ification compiled by Professor Hanrahan, the project
rvisor. This document provided a concise statement ot the

4

ral reguirements oOf the proposed system. The Preliminary
tion was supnlementea by personal communication with

Tk ! ¥ s 3
e8! ] ank !

T A A Tt s e o ——— e e

s e e w

e D SUN——







(NVMOQ ANBJZ TTYNOLIDNND SMA3AYE | 9 3n9ld

A3 XN H YIRS w3IN9o W FITUNVW JA3WINT
NOLLAIKI INUNGY XASN 39¥ESIW LNy MIANT faovaw Tedwwwod
1T | ] | 3 J
_ﬂ BN v/a Qjy
L
m ] :
_9 L FOVAUUNT INEMEINT o
k330120 3w AN S Nvai bl AN WWTD o
! : :
. L ; fi l
e Nmog $4/1 WSn or1
L Gl s
W-SNd3NY ~ 3-svIvgd
il

SYA3avy




NMOIXNEYE TUNGONN - WALSAS  INIWIOUNWI AI0MEW : £.29N91d

W\,ll
' ~oag wozz |  A20D |
Tuod Inow3Y 903 HOW IS

—— M Azowaw | [ ieanwso

g N3 aMyR33Y ~ 3In3nD

cT PR ]
e L

{
R0, e e . : |
o a \,u9¢u<: # AJOowi3W ._ ﬂ iy O
WUEQQ,QE\W NWJMJ& , IYINDIY | h ISTNIAANI 4
Bl Yl & | o |
DITINYW

AJOW3W







Author Chapman M J
Name of thesis The implementation of a data acquisition and dissemination system using a microcomputer as an intelligent
front-end processor to a multi-user minicomputer 1984

PUBLISHER:
University of the Witwatersrand, Johannesburg
©2013

LEGAL NOTICES:

Copyright Notice: All materials on the University of the Witwatersrand, Johannesburg Library website
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise
published in any format, without the prior written permission of the copyright owner.

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you
may download material (one machine readable copy and one print copy per page) for your personal and/or
educational non-commercial use only.

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any
and all liability for any errors in or omissions from the information on the Library website.



