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In t roduc t loll

This paper reviews some of the basic hardware and soitware requirements

ensentinl to the task or interi-cinu microprocessors to experiment-l systems.

Todsy it is possihle to buy a microcomputer pscknge cspshle ol perlnrmlnx mont

tasks. but inevitably it Ippelrl one resches the position share the hnnic

package cannot meet all the requirements. At this stage additions nml

modli'ications must bemade in order to complete the test in hnmi.

It is at the level at tailoring a system, to meet speciilc demands. that the

user iiuds that the hardware Ind soltssre are entelned nnd he cannot view the

problem iron one side or the other. Full exploitation of the inherent

flexibility at a nlcrn system eln only be achieved when one has lenrnt to

handle it at the lowest level. however, there is a delicate bnlnlue to he

resched, otherwise one rapidly (Ills into the trap oi becoming in islamprocessor

system designer, rather thsn an Acoustician with a problem to solve. h

worthehile piece 0! advice is to buy whenever possible and only hnilli Ihen

the available products cannot iuliill your requirements.

ilsrdware Bas l es

The Ileroprocessor manufacturers quickly reslised that ii people were ever to

use their devices. they must provide the essential building blocks that enable

the ulcro to cmmunicate Ilth the outside Iorld. In order to do this the

micro must be able to uniquely distinguish between the vnrinus perlpherala.

Two methods have been adopted, '

(a) each device is given a unique code, (b) each device is trented as a

memory location.

The micros are said to have sccumulltor [Q or memorlrnnpped i_/2 respectively.

From the hardware point at view the choice has little eltect because the

hardware buildinfi blocks have been designed appraprintely. The major difference

Ilil be the' saltware.

Once a device has been selected the data transier can commence. 0‘ course.

each end at the iinll must be able to deterllne when Ie transi'cr slnrls

and ends. so a group oi hlildllllkin‘ signals are provided. A second such

group is required between the interface block and the peripheral itseli'.

 

llaia transfers can be handled in two ways. The micro can trnnsmlt the data

and then interrngnte the device until it receives some ions at acknowledgement.

This scheme, known ss polling, is Instelul o! licropreceseor time. so an

alternative is [or the micro to send the data and continue prngrlus elecutiun.

lihen the device requires the intervention oi‘ the micro it __

current program [low and causes it to locate s specisl aubr  t; handle
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the particular device.

Both schemes can establish a priority atructur_e amongst the devices ahich

enuuren that last peripherals are not hindered hy the slow ones.

llnrdlsre Interi’ace I'Iuildinl lliocks

The basic building blocks that are available sill handle parallel or serial

data aord transiers, either to the micro or directly into memory.

(i) PIA — Parallel lnlerinoe Adaptor

The early canopies oi this device were little sore than 3 bit latches with a

couple oi handshake signals. Second generation devices allow the user to

program the direction at the data transier and aill handle at least ten

peripherals. Each device contains several 8 bit registers. sous ior data

and others for data direction and control signals. delete a transior can

nccar the direction and control registers aust he landed with the appreprlate

codevnrnis to ensure proper rcsponsn to the handshake signals.

(ll) AClA - Asynchronous Con-unicutions lntsrince Adapter

UAll'l' - Universal Asynchronous Receiver Translittar

- These two devices enable data transier in a serial teahlon. that is one bit at

a time along a alngie pair or sires. Data is sent to the device in parallel

[on and the conversion to serial data is completed internally. 0n the

peripheral side date arrives serially and is converted to parallel before

trnuaier to the micro. This is the type of device that would be'required to

inierincn a terminal to a nicro system. Although called asynchronous devices,

it is important to realise that hits 0! each date word are translittsd

synchronously. only colplete aords are asynchronous. 'i'o lent the various

international standards the nuaher oi hits in each aord is program-able. I, 1

and a are all used, and an additional parity check bit say be appended.

Tile serial bit rate is set by an osternal clocland may extend to 40,000 hits/

sec. although for most applications is unlikely to exceed 9600 hits/sec. Bolas

devices say also provide a group oi aodern control signals which Iili allow

the Ilcro to communicate directly over the telephone network.

(iii) A/D Analogue to Digital Converter

on Digital to Analogue Converter

No laboratory alcro system could be called complete without at least one A/D

and “IA. The importance at this device in reilected in the aide choice available

in both chip [arm and complete boards. Price aili he deter-load by the speed

and resolution required. and there are many 12 bit devices built [or 8 bit

slcros. The higher resolution requires additional data transfers and so sill

reduce the aapllng rate. Successive Apnrgglgatlgn A/D's olier the fastest

conversion. but single and dual slongifltggrgtLon typen oiier greater accuracy.

Multiple-urn otter increased flexibility by enabling a single A/l’l lo convert

data irom saveral signal sources, or course one lust not target the asaple

and hold or the anti-aliasing iilters.

iiv) lliiA illrect lie-ory Access

Occasionally one encounters a situation share the necessary data transier tales 
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cannot be met by any oi the devices that operate under the control oi the micro‘

In such cases one must resort to a technique Ian-a as direct memory accuse.

The high speed peripheral intortace elloctlvely shuts all the micro and

generatea all the control and address inlormation required by the system.

Most nanulacturers produce an approprinlo device called a DNA controller. The

device must he told has many transiers are to occur and what part oi memory is

to be used. Aimed primarily at high speed block translur peripherals such as

dishs. these devices have proved very auccesslul in high speed data auulaition

applicationa.

Hoitaare Basics

The creation and testing oi computer programs consumes more money and time than

the hardware equivalent. but when a hardware innit exists all work stops, Ihilst

a program error only delays a single project and the nest gets lost under the

general heading oi 'prngral development'.

it is important to choose the language and level appropriate to the task in hand

and so various software development tools have heen produced to meet most

deaaada. '

(l) Machine code - the direct translation oi instructions into binary code.

This must he avoided at all coat because it coneumea too much time and produces

too many errors.

(ll) Aaselbler - almost essential ahen trying to control user designed

interfaces. or interfaces not supported by the micro operating syatem. Each

instruction/operation is assigned a unique mnemonic which is decoded hy the

aaaemhler program to produce machine executable code.

(iii) High level - primarily aimed at uaer programs. Various languages are

available each noted as being approprlnle [or a particular application.

Basic - Unlversaily avail-hie and simple to learn, usually each program

statement is interpreted It run tlmo sn_eaecution ll slo-

Vortran - eatremely poacriul equation solving language altering coaprehensive

library at subroutines ior all arithmetic operations

Pascal - structured language easy to read and maintain aith airouu variable

type checking

C - structured language developed by Bell Laboratories can produce code almost

as elilclently as an assembler programmer

Ada - nea concept in lanuuagea, develops idea at soft-are I a, oilera real-time

capabilities

fluillaro Compromise

Although high level languages are desirable in as much as they allow rapid

program development and easy oaiutenanco. they cannot provide the aolt-nre

support necessary (or user deslgnod interlaces. Systems such as the PET and

Apple do alia- the user to communicate at the binary codeword level to devices.

"clever, since the high level language they use is Interpretcd‘ Ihn overall

transfer rate is slow (around 50-l00 bytes/sec). To achieve higher transler
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rates one lost all languagea.

The nlanlnnt technique is to create on eeeeahler euhroutlne to [union I

speciiic tnsk. This in then londed into an area ol memory nnuned by the high

level progrnn. The aain prograa aiaply paeeee control to the euhroutine an

and when required. Thle nethad is equally valid ior coaplled or interpreted

languagen but the actual iapleaentntion will depend upon the epecille langunge.

A frequently encountered prohlen arinee when one needs to aeneure a vnrlable

end use the vnluo In a cnlculntlon. I! one need Portrnn [or the aain pregrnn,

then arguaeutn to he passed to the subroutine are supplied in the torn or

pnrn-nler lietn. Tho cnlllng sequence and uathodn [or pnnalng argueento lust he

(allowed exoctly.ll the subroutine is to iunctien properly. The simplest any

to ace hna n euhroutlne Bull is laplelentod is to alanine the aeeemhlor code

generated hy the Fortrnn compiler.

The new languages such In Pnncnl nnd C nor-ally allow uenr aritten assembler

nodules to he lntludofl quickly and elaply.

Ope rn t lug Bye tomn

An operating eyato- provides the human Interince between the user and the Ilcro

nyntell. Some are noted (or their 'lrlendlineen' nnll ea enable ueera to Ilnlliee

the lenrulng period. others are not. Operatlng eyteae ior large aainlrane

connutorl are normally nupplied by the aenuiacturer, but thenicro hna lollowed

n dlilerent route. In thie cane hardanre and eoltaare eyeteae have heen

developed independnntly. ea one enn buy the hnrdanre and choose nn operating

nystea designed {or the leek in hand. Thie dlrlnlnn of labour hne alao canned

the crenllon nl' nnny independent non-are houeen each oilering varioue

application pachngea. Tn eilpllly their tank thene aollaare houses have

split the Ionfl at developing operating nyeteae and applinltionn packages aith

each eponlnllelng in one area.

it in all]! poenlhle to buy n complete noltaare and hardwarepaohane. but one

any than (ind that there are no application pnchagea available. Tao eyateae

aorlhy at note nre

CP/li nyete- (or 8080 and 130 based I hit alcroe

Digital “eaearch Corporation

Unia originally developed [or l‘lJl' nachlnen. but

Bell Laboratorlea linuing aide ncceptanee (or l8 hit Ileroa.

Conclusion
'

Iioroprnceaeore end niorocoaputer aynteoe have changed our any or lite and have

enabled us to undertnke experiments and solve problems that would have been

lelt a lo- yeare ago. But perhapa lt In only one thnt computer. are cheap

enough to have in every laboratory or olflce. thnt we nhnll learn that aith

a little knowledge and common ahnne they are toela to do our bidding

  


