
r r

Workshops

0 £ ag t

rpo th or KS ses to side eth orth sui e lar age arge

o f t d a e t gtw ght 850 CS n

goo Froje iana ien hiss shor sessio Nail amine ur ergineenro and
uomrrerciai projects where Forth was used as the major vogrammrg language. Parficipants
: Y1 descnbe their oroject and consider the following:

‘rt verso used
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* Time it took to:
* Identify requirements.
* Specify details.
* Code software. *

Debug software
* Document the project.
* Commission the project.

* The number of people working on the project
* The success of others especiaily maintenance staff

tho software

I ct Ta age ‘ent tec uques iployed suc as
Pr jecttra friigwt PER iartse

Employment of reuseabe code.

I Type of system eg Real Time control graphics interface
etc.
Irte face the 1cm dud g mac i e co aft,
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What is are tne limitations of using Forth on large projects?
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An example of one of the four projects to be presented is the foilowng project by Nigel Loveli
from the University of NSW.
if you are interested in developing large projects in Forth then come to this workshop.
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Abstra t

The ASYST ianguage L a Forth based language designed to provide a
full lange of mathematical, rtattsticai and interface functions for the

ient us mt alt he guag are nci 1sf on’ ter ter

a ng ia se (R 32 ) e cc unctions ft tn cci i using tne

IEE&488 (GPIB) bus, and drbers for interfacing usfug plug tn data ac
quisition cards

eatures of t ie YS language are leser b d r fcrer cc to

oiomemcal e agince rig a pliccuon areas Fart u at er u e wui oe

drawn to software developed in our laboratory for acquisilion and analysis

of ECG data. We have named this suite of ASYST programs CARS

DIOSYS C4RDIOSYS was U’ first applieat’on ogra o b writ en in

he ASYST 1cr guag n A tr IL

The advantages and disadn antages of uing AS n’S’I over n5 eLtl4Jnal lam

guages will also be discussed

Keywords

ASYST Forth, Integraed Software, Data \vqaisstion, Intake’ Sys ems
G lv BI F r a I X r

* Presented at Australian Forth Spnposmum, Universxty of Technology, Sydnes, May

i92O, 1988.

ttASYST regis red dear of YST twa echno ogle
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-r ro ca- ada a card carceae at ortware was iV’

a a dd ftv p do’ on ir ke ti ii

cc a er ‘t id cd ho sa as at rc

earc!ier aaron tie&op hisiher orn carte of omputer programs r, ac

1rort ista, aralyse data and ?rodcce ha;ocopy Tvnicaiiy the programs
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masyea to eve1 oar de g.

Wait the low cost of the imcrocomputa and its associated hardware, the

i e arch r/clir icia a has at h disposal importa it wo kstation f r ac

q ts io inal a15 ard disp4ayotpt yslo ogtcat data L qu Ily as sigmt an

is the attitude that it is no longer an extravagance to consider the

purchase of a software package which integrates all major aspects of

sc tif or outing Indeed tis more ost effective t adopt this ap

pr ch ‘ian to develop a suite of programs from scratch. Ir on

laboratory, a low cost IBM/AT compatible computer with data acquisition

facilities (Data Translation D’12801A data acquisition card) was coupled

is F ASYST a high evel programming language.

This papa svnl present various biomedical engineering application areas,

with particular reference to work conducted in our laboratory, to il

lustrate the advantages the ASYST language offers over conventional

programming techmques

ASYST is a Forth based language. it utilises the concept of threaded in

line code, and is heavily stack oriented. The language is different from

standard Fo tS in that th’ language addresses the teeds of the scie atifi

coinmu ty ASYSI functions include, data acquisition, OPIB control of

instruments, graphics and windowing support, file storage and retreval,

and an interactive ‘compiled programmng environment Analysis func

ior i udc a redu’t n data smooth ng, o al saxima/m a

detcctio i, corrplex FF1 s and inverse FE I s, convolutions, and non] near

curve fitting. Statistical functions include ANOVA’s, histograms,

hypothe s tes ing and regression a alysi

Application Programming

ASYST was chosen as the developmental language in our laborator due

to its ability to generate graphics, support data acquisition and data

analysis. In addition, ASYST can be run in an interpretative or a compiled

mode, A program may be tested by typing it in interactively. Once

debugged it can then be compiled. This method has the advantages of an

interactive language, that is, ease of code development and debugging, as
well as the benefits of a compiled language, namely, fast execution speed.

zt J dtlclr F ad Syriposiu



t

abao I f era

ag arsur at r rat I ‘, L

n&sottcc oat- ar rraea - cc , cdv h a ca

mpot 001 Cu ‘rui orde i CTai ta a cc

o ro s tau v c ta c I a d r

a rd PR neart :riienjr C SRL 5’’ trnsparc a the AS iS’ cr

envronmen that is, a:1 he norma’ ASYS fir ci’ “ra art su:l opcr i”e
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<F10>,iheuser ray ac ta AS Sri tn a m ada yd YS

program while running CARDIOSYS This is aefai tf the art wishes to

experirr ntw h d fernt ‘a tho ‘of dan a o ral siso the ECC dat

CARDISYis n d erd geY a e u c

which the operator may choose. i tese sever menus are all actnsstn trom
another menu, the MAIN MENU, by using th fulio’vi2g tnnC41On ke;a

<F1>%EL
/1 U

<FZ> SETUP MENU

<F3> ACQUISLUON ML NE

<F4>ANAIYSISM NU

<F5> PWT MENU

<F6> SCROLLER MEN

czF7> LTILmES MENU

Although some of the feat aes uf CARDIOSI S “e meeific to FCC

nalysis rdrp cu t Ca DC d ly 1 e t

salient features of CARDIOSYS will appy tc marl otwir applcatons

These features include a menu driven data acquisit’un program allowing

heuae “5 “ct “I- r et a ‘g smturtr Ce

number of channe s P 0 g n id up rg cpu rey CAPDI SY

will sample data continuously a the hard disk at a samplirg rate of 2 / kHz

on an unfragmented hard disk Thi fig re ‘s an order of magr dudr

reatertrananyo Cr r c y 1 0 e s ax

Ing or an IBMiXI. The higF sp°ed ddiong routine ais wrflen in assemU

ly language and called from ASYST if sin’ ;r d Ama algorithms wert to

e writ en purel r SYS e e F t ughpu would be

educed to 5 kHz Another nov 1 feature )f CARDIOSYS is the data

scrolling facility. This feature ailows the user to scroil through previously

acquired data in an interactive fa hior Th use ma change the physical

location and number of channels to be d splayed, th channel gains and

offsets, and the rate and direction of scrolling. Scrolling is performed

using a special waveform scrolier card (WFS200PC by Dataq Instru

ments). This allows wavefo iris to be acqu red and displayed a up to 8

kHz. This is two orders of magnitude greater ian cemparable scrolling

rates using the standard bit mapped graphics card,
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ol dCMD I h app
o iga ug c oftwareoa kage asASYSr r alo

gar Ic a ety ompute cc tanl uffer f r so e a def acre e
r e or 01 s the slow speed of graphics generat or vhen using stand
d i napped displays CARDIOSYS niininuzed this problem by dis

Ia ng w veforms using a hardware scroller board which is supported by
he ASYST language Another limitation is due to the nature of Forth
ode i i that there is io optimization stage when compiling. Thib men
hat ASYST routines will generally execute slower than similar routines
written in other compiled languages ASYST to some extent circumvents
he speed problem by ncorporating code written in assembler for ime

i K t such a d re t memory access (DMA) and prog ammed
tp p fcr i d y d ta a quisitior ards Also Forti od i

a r er at° t i onsideiable tiu e avings ar be achieved f
da a y ui 01 l aipuatehe holar or

tiu
r 4Y VIX

u de e i agge

o io i iu h Torgrr ila
r ens e ackage o derabl no i

T e eq r ar i idependert language If the user s fanu ia
h rtf I w onsiderable tme sa ing ‘a I be gai ed Oic

ear t hougl irost p ogramming tasks can be coded iror concisely and
witi greater speed using ASYST, than a lower level language such as

ortran or Pascal In additioa the iser iced only learn one software
oduct for hisTher complete scientific requirement as ASYST s an m

egrated scientific language

Usmg ASYST the researcher can benefit from a by ost, and expedient
solution to integrating a computer into his/her laboratory The computer
an quickly become a powerful scientific workhorse for data a quisitio

manipulation, reduction and display
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