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Preface

Anyonewho has useda variety of computersas | haveover manyyearsin industry,
will know just how outstanding is the Acorn RISC OS series of machines.

It is true that muchof the independensoftwarefor the computerss alsofirst class,as
is evidencedby the Impression Publisher document processor from Computer
Concepts, on which this Guide was prepared.

It is also true that in the past many engineers scientists,mathematiciansand other

professionalswere adeptat writing their own specialistprogramsas working tools,

oftenin BBC BASIC. However,althoughthe adventof Wimp based,multi-tasking
softwaretakesuser-friendlinessnto a newrealmit tendsto suggesthat unlessa user's
own programsmakefull useof the Wimp,theycannotbe worthwhile. For manyone-
off industrial problemsthis leadsto a situationanalogoudo trying to fit a jet engineto

a gardenstrimmer. Weshouldnot forgetthat computersare tools of greatscopeand
flexibility, and that lots of "straight", specialist,littte BASIC programscan produce
muchmoreaddedvalueto a professionathana Wimpsolution,which doesn'tquite do
all that is required, is difficult to modify, and took months of effort.

Oneneedwhichis central to technical professionalds the preparationof specialist
charts, diagrams,and drawingsrelatedto their own discipline,and constructedirom
their own data or calculations. While RISCOS spreadsheetand art packagesnay
provide mostof the answersas Draw or sprite files, theseoften haveto be tailored or

fudged using the Acorn Draw and Paint applications. Somepeople manageby
producinga drawing from their own program on the screen,and then using Paint to

"grab” a sprite for import into their DTP document.

Version1 of DrawAid was written in 1991 (followed by Version2 in 1993)to allow
professionakngineersand othersto prepareDraw files directly from their own BASIC
programswithout knowledgeof either the Wimp systemor of Draw file structure,and
with the minimum of fuss.

Version3 of the softwareis nowfully RISCOScompliant,makingit easierthaneverto
producesimpleprogramswhich generateDraw files to the user'sexactneedswith the
very minimumof work. Further enhancementéclude messagingand data input,
symbols, continuous splines, font and sprite rotation, and better control of line styles.

BecauseDrawAid is objectoriented,and useseverydayunits (mm) | havepersonally

foundit to beinvaluablein my own work, and | am sure that my colleaguesand all
Acorn RISC OS users will find it to be a useful tool in their professional endeavours.

Forres ; 14th March 1996 William. R. Graham
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Introduction

The Acorn RISC OS seriesof computersaresuppliedwith Draw, anexcellentgeneral

purpose, object based drawing program. Draw allows the mouse to be used
interactivelyto generatéigh quality line drawings. Thesedrawingscantheneasilybe
incorporatednto professionaldocumentdy useof a Desk Top Publishingpackage.
However, usersof Draw may have found it difficult at times to obtain accurate
drawings particularlywherecurvesareused,or repetitivepositioningis required. For
instance,the drawing of items like gear wheels or instrumentdials is extremely
difficult.

DrawAid is an object-orientedapplicationenvironmentwhich is designedo overcome
theselimitations and allows BASIC programmerdo generatecomplexand accurate
Draw files directly from their own programs. The facility to producemultiple file
output from one BASIC program is useful for producing a seriesof parametric
drawings,with indexing of one or morevariables. In additionto providing accesdo
the RISC OS fonts, a specialrotating font is suppliedwhich is speciallydesignedor
outputto penplotters. Facilitiesarealsoprovidedfor thelocation,andmanipulationof
sprites, and many of the objects producedby DrawAid can be defined by coma
separated value or CSV files.

Someusersmay haveonly a limited knowledgeof BASIC, andDrawAid is designedo

makeit aseasyas possiblefor suchusersto generateDraw files. More advanced
userswill readily be able to producetheir own generalpurposeprogramsfor such

applicationsas graph plotting, patterndesign,the drawing of mathematicafunctions,
andthe preparatiorof drawingsof families of electricaland mechanicatomponents.
They will be able to produce their own specialist procedure Libraries.

DrawAid operatedrom the desktop,andconsistsof two components.The first partis
the user'sBASIC programwhich, togetherwith the DrawAid BASIC Library, canrun
asanindependentask makingmaximumuseof memoryandspeed. Alternatively it
canrun asa fully multi-taskingprogramin cooperationwith the secondcomponent,
which is theDrawAid RISC OS interface.

This ReferenceGuide describeghe facilities provided,and demonstratetiow to use
DrawAid by means of examples.
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1: Using DrawAid

The disc suppliedis not write protected andshouldbe copiedonto a working discand
thenkeptin asecurdocation. Notethateachcopycontainsa codedindividual licence
number identifying the licensee. Refer to the title page for copying conditions.

Those with a hard disc should copyawAid into any suitable directory.

Programsmay be preparedusing any BASIC editor, perhapspreferablyAcorn's Edit
which is supplied with RISC OS, or commercial editors sudbeskEditor StrongEd

The Systendirectory needsto be availableto DrawAid, and shouldhavebeen"seen"
by the operating system prior to runnidgawAid.

Double clicking with the mouseselectbutton on the DrawAid icon will install the
applicationon the icon bar. In additionit will setup variousfacilities requiredby
DrawAid. Clicking with selecton the installedicon will opena long dialoguebox or
monitoring window, and a Directory viewer callééserFiles

= B | ADFS::DrawAid3.$.DrawAid. UserFiles =]

BarCoder DragMeDown GearTrain Csv

DrawFiles Notes Programs Rigs
=] B4 | DrawAid
Status |ready

Message|none

I —
Request none ||

Initially this Directory viewer shows three demonstrationBASIC files. and seven
directories calledCSV, DrawFiles,Notes, Programs, Rigs, SpriteFdedTools

On your own working disc the directory Rigs andthe three BASIC files canlater be
deleted. The Programsdirectorycontainsthe suppliedexamplesandyou may replace
themwith your own programsalthoughuserprogramscan be storedanywhereon the
system. Likewise the directoriesNotesand Tools may be relocatedwhereverthe user
wishes. However,CSVand SpriteFile are private directoriesfor useby DrawAid and
should not be deletedor moved, unlessthey are redundantto the user'sneeds.
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DrawFilesshouldneitherbe movednor deleted Thesedirectoriesshouldbe'cleaned"
if large files are to be saved on a working floppy disc.

SpriteFileis wherethe spritesto be usedby the BASIC programsarestored,andCSV
is similarly wherethe user'sCSV files shouldbe placed. The DrawFiles directoryis
wherethe resultingDraw files will be placedby DrawAid. The Rigsdirectoryis used
by one of the example programs included.

Insidethe Programsdirectorywill befounda BASIC programcalledAidBlank. This
is provided as a starting point for the user'sown BASIC programsand should be
draggedinto Edit, or whicheverBASIC editor is to be used,when a new BASIC
programis to be prepared. Seesection3 : Program Format on how to prepare
programs.

Whenthe DrawAid icon is installeda Library directory,containingall of the DrawAid
procedures,is made available and is subsequentlyloaded by the user’'s BASIC
program. The userneednot be concernedaboutthis Library directory, unlesshe or
she wishes to add their own procedure library, and its contents should not be modified.

Below the UserFilesdirectoryvieweris along dialoguebox which is usedby DrawAid
to provide progresanessagefrom both the applicationandthe user'sprogram. Data
canalsobe enteredhereon requestfrom the user'sprogram. BASIC programscanbe
"launched"by draggingthemeitherto this monitoringdialoguebox, or to the icon bar
icon. A furtherwindow, usedto displaythe generatedraw files, canalsobe usedto
start programs. Programslaunchedin this mannerwill be treatedas sub-tasksof
DrawAid, andwill be multi-tasking. DrawAid will monitor their progressanddisplay
sequentially any number @fraw files generated.

If a BASIC programis double-clickedratherthanlaunchedasdescribedit will runas
asingletask,andonly the lastdrawingit generatesvill bedisplayed. If DrawAid has
beenQuit from theicon barthenBASIC files will still run, providedDrawAid hasbeen
run onceto setup its environment. In this caseno display will be provided,but the
DrawFiles directorywill opento showthefiles produced. This methodwill be found
to be fasterfor "production” programs,and useful for programsrequiring maximum
memory. ThélaskManageshould be used to set thiext Taskar to a suitable value.

In addition to the abovefunctions, any Draw file, producedby any other program,
draggedto the icon bar DrawAid icon, or on to either of its two windows, will be
displayed.

The threeBASIC files are providedas demonstrations. DragMeDownshouldbe run
first by draggingit into the dialoguebox. Barcoderrequestsa numberto be entered
into the dataicon. Click with selecton this icon to acquirethe caret,and entera
numberup to thirteendigits. GearTrainwill preparea drawingof two engaginggear
wheels. Two numbersarerequired,andshouldbe enterednto the icon asrequested.
Typical values are 13 teeth and 28 teeth.
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2 : Demonstration Program

If the DragMeDown BASIC file is draggedfrom the UserFiles directory to the
dialogue box it will provide a demonstration@fawAid in action.

A simplified listing of this programwith the messages;ommentsand timing routine
removedis shownbelow. Thisis therequiredessencehutinspectthe full programin
your editor.

REM >DragMeDown

LIBRARY “<DrawAid_Lib$Dir>.Procedures’
PROC _report_errors
object=L:PROC_DrawAid(‘Drawingl")
object=2:PROC_DrawAid(‘Drawing2")
object=3:PROC_DrawAid(‘Drawing3")
PROC finish

END

DEFPROC_Objects
xc=50:yc=40:REM set object centre coordinates
IF object=1 THEN
PROC circle(width2,black,red xc,yc,30)
PROC outline_text(‘Trinity.Bold" grey2 red,8,20,22,24,"Welcome”,10)
PROC outline_text(‘Trinity.Bold" black,grey2,7,21,22,24," Welcome”,10)
ENDIF
IF object=2 THEN PROC_polygon(width3,red,yellow,xc-5,y¢,40,5,0)
IF object=2 THEN PROC _ring(width2 red,dark_blue,xc+10,yc,30,40)
IF object=3 THEN PROC_userprac
ENDPROC

DEFPROC _userproc
REM Draw shaded ellipse with Vector text at an angle
LOCAL xo,yo,majoraxis,minoraxis,angle
X0=XC:y0=yC:majoraxis=70:minoraxis=35:angle=20
PROC_new _group
FOR colour=0TO 7
PROC _ellipse(widthd,none,colour,xc,yc,majoraxis,minoraxis,angle)
majoraxis-=2.5:minoraxis-=2.5
NEXT colour
PROC end group
PROC vector_text(red,xc-38,yc-26,20,bold,oblique,angle, DrawAid")
PROC vector_text(yellow,xc-38,y¢-26,20,light oblique,angle, DrawAid")
ENDPROC
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Whenthe DragMeDown demonstratiorprogramis run it will draw attentionin the
dialogue box, then generatethree independentDraw files called Drawingl to
Drawing3 andplacethemin the DrawFiles directory. A runningprogresseportis
displayedin the dialoguebox. The resultingDraw files may be inspectedagainby
dragging them into the display window.

d

oot

Drawingl Drawing2 Drawing3

If you happento startthe DragMeDownprogramby single clicking on its file, it may
appearthat your machinehas stopped,but the programis single tasking and will
concludeby openingthe DrawFiles directory. You canstopsingletaskingprograms
by pressingthe <escape>key. Multi-tasking programscanbe stoppedby openingthe
TaskManagerselectingDrawAidTaskwith the Menu button,and Quitting. Note that
quitting DrawAid from the icon bar does not stop any subtask which is running.

Note that,for easeof usethedefaultunitsusedin DrawAid aremm anddegrees All
the parametewaluesin proceduresrethereforedirectly in theseunits and not in the
OS units and radians which are more usual in BASIC programs.

The proceduresdemonstratedn DragMeDown plus many others are describedin
stages in the following sections.

Examplesrelevantto theseproceduresare namedin the left margin of eachpage.
Further information can be found in sectitth: Examples.
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3 : Program Format

In the directory UserFiles.Programswill be found the BASIC programAidBlank.
This program provides a useful starting point for the usersto preparetheir own
programs. AidBlankis listed below.

10 REM >AidBlank

20 REM Fhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

K]

40 LIBRARY “<DrawAid_Lib$Dir>.Procedures”
50 PROC _report_errors

60 PROC_DrawAid(")

70 PROC finish

80END

90

100 REM frkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkxk

110

120 DEFPROC_Objects

130 REM Place definitions of all abjects here eg
140 PROC _circle(width3, black,red,100,100,20)
150 ENDPROC

160

170 REM Fhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkxik

This listing shows the simplest form of program, and will draw a 20mm radius circle.

Thelibrary calledat line 40 providesthe main procedure?PROC_DrawAid("") , which
in turn interpretsthe list of objectsto be drawn as determinedby the user in
DEFPROC_Objects PROC circle() would of coursebe replacedby the user'sown
choice of object procedures.

If this programis run it will be seenthat progresseportsappear(briefly in this case),
and the finished file is shown by the monitoring application.

The LIBRARY of DrawAid proceduress loadedat line 40. This statemenmustbe
present in exactly this form. The procedures PROC report_errors, and
PROC _circle() referredto in thelisting are suppliedin this Library andthereforeno
procedure definitions for them or fBROC_DrawAid( ) are required in the program.

Line 50 providesa simpleerror handlerto trap anyfollowing errors. Line 60 callsthe
mainroutinesof DrawAid which generatehe Draw file. It mustbe presenbf course.
The nameto be givento the targetfile shouldbe providedasa string parameter. If a
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null stringis provided,asshownhere,thenameUntitled is givento thefile by default.
There can be successivealls to this procedureeachwith a different nameallowing
multiple files to be produced.

Line 70 is a call which simply marksthe last call to PROC_DrawAid("") , andresets
various system variables. It must be included.

Line 120declaregshe proceduralefinition DEFPROC_Objectswhereall objectsto be
drawnareinspectedoy DrawAid. DrawAid is objectoriented,and eachobjectto be
drawn must be referredto inside this procedure. Theseobjectsmay be definedby
proceduresuppliedin the DrawAid Library, or suppliedby the user,eitherwithin the
program or in the user's own Library.

Objects may be of the following types, being mixed and used as required:

Standard Objects circles, rectangles, segments etc.

Text Objects system, outline, vector

Path Objects move, line, arc etc.

User Objects as defined by the user, callibgawAid procedures
Sprite Objects any sprite

CSV Objects objects defined in CSV format

agMeDown The PROC_circle() definition in AidBlankis a StandardObject,andis describedn

Dr
MultiCircs

WarGame
BarCoder

Lenses
Bush

Graph
Table_1

the following section.

The valuesusedasparameterén theseroutinescanbe prescribedor calculatedbefore
calling PROC_DrawAid( ), or calculatedwithin PROC_Obijects or within any user
defined procedureas required. The default units used by DrawAid are mm and
degreesnot OS units and radians.

The standardconstructsof BASIC such as FOR---NEXT, REPEAT---UNTIL, IF---
THEN---ELSEetc.,canbe usedwithin PROC_Obijects to calculatethe valuesof the
procedure parameters required.

Note that becauseDrawAid makestwo passegshroughDEFPROC_Objects andany
procedureso whichit refers,DIM statementshereinwill causeare-dimensiorerror.
All DIM statements should be made prior to calllPi@OC_DrawAid( ).

Variable valuesshould not be assumedo be zero, as thesewill not be zero on the
second pass. Preferably LOCAL variables should be used in all user procedures.

If datais READ within DEFPROC_Objectsan "out of data"error will occurunless
RESTOREis placedafterthe last READ statement. This is requiredin orderto reset
the data pointer to the start of the DATA statementdor the secondpassthrough
PROC_Obijectswhich is made byprawAid. when saving thBraw file.
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If arandomnumbergeneratoiis used,ie RND( ), thenthis mustbe seededo produce
the same "random" number on each of the two passes.

BASIC graphicscommandssuchas MOVE, DRAW, CIRCLE, ORIGIN etc. should
not be used. The more extensiveDrawAid object procedures PROC_circle() etc.,
must be used instead.

It is suggestedhatall dataentry and generalcalculationis carriedout prior to calling
PROC_DrawAid. The results of data entry or calculationscan be passedto
PROC_Obijectsas global variable values.

If a BASIC statemensuchasINPUT "Enter the circle diameter ";diam is included
beforecalling PROC_DrawAid( ) thiswill causean Edit taskwindow to open,andthe
requestor datais madeto theuser. Similarly, PRINT statementsvill alsoappeaiin
an Edit taskwindow. At the end of the programthis taskwill quit, andthe window
contentsare available for handling by Edit. Text files recording the program’s
machinations can thus be generated.

The bestway to learnany programis to startusingit assoonas possible,andto this
endmanyreadyto run examplesareincludedin the directory Examples If problems
areencountereafter trying someexamplesandreadingthis Guide,the useris advised
to work through the step by step tutorial in secti@n Tutorial .
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4 : Standard Objects

CARVIC

Many partsof drawings,suchascircles,arcs,andrectanglesareoftenrepeatecandsoa
set of proceduredo generatehesestandardshapesare availablein DrawAid. The

principal list is:

PROC_line()

PROC _triangle()
PROC_polygon()
PROC_arc()
PROC_segment(
PROC_quadrant()
PROC_rounded_box()
PROC_arrow_out()
PROC_dimension()
PROC_dimension_vector()
PROC_xaxis()
PROC_axes()
PROC_poly_spline()

PROC_spline()
PROC_rectangle()
PROC_circle()
PROC_sector()
PROC_ellipse()
PROC_frame()
PROC_plaque_box()
PROC_arrow_in()
PROC_dimension_off( )
PROC_dimension_off_vector()
PROC_yaxis()
PROC_ring()

The parameters required by the procedures vary, but are generally of the form:

(ow, oc, fc, various geometry values)

ow is the outline width in points

Several constantshave been pre-definedfor the user as parametersand have the

following values.

thin =0
widthO =0
widthl =1
width2 =2
........ up to .....
width9 =9

the thinnest line
the same as thin
one point wide
two points wide

nine points wide

as well as these values any other value of line width may be inserted numerically.

oc is the outline colour and fc is the fill colour

To saverememberingcolour numbersa variety of colour facilities are provided,and
describedbelow in the section11 : Colours . However,mostuseful are the desktop
colours for values odc andfc, and these can be referred to by the following names.

colour name desktop colour
white 0
greyl 1
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mmPaper
Compass
Trailer

Sprocket

grey2 2
grey3 3
grey4 4
greys 5
grey6 6
black 7
dark_blue 8
yellow 9
light_green 10
red 11
straw 12
dark_green 13
orange 14
light_blue 15
none -1
transparent -1
clear -1

If desiredthe desktopcolournumbermay beinsertedasa numericalvalueratherthana
colour name.

parameters defining various geometry values

Thesedefine specificaspectdor eachgeometrysuchasthe co-ordinatesf reference
points,theradiusof anarc,or anangle,etc. Theseco-ordinate@regivenin userunits,
which defaultto mm, andaremeasuredrom the drawingorigin, which is at the lower,
left-handcornerof the DrawAid displaywindow.  Anglesareall in degrees  An
origin point for eachobjectexists,usuallydenotedoy xo,yo, but thisis givenbelowfor
each object.

Note thattheseparametersnay be passedo the procedureitherby a numericvalue,
or by any user defined variable name in the usual manner.

The definitionsof eachof the standardbjects,andthe parametersvhich theytake,are
listed below.

PROC_line(ow,oc,xs,ys,xe,ye)
ow andoc are asdefinedabove. Note that no value for thefill colourfc is required.
xs,ysdefines the start of the line ard,yethe end. xs,ysis also the origin of the line.

PROC_spline(ow,0c,xs,ys,xcl,ycl,xc2,yc2,xe,ye)

This objectdefinesa single Bezier curve using two control points. The origin is at
xs,ysandtheendof thecurveis atxe,ye Thetwo controlpointsxcl,yclandxc2,yc2
haveto be locatedto give the desiredcurve asin Draw. Note that thereis no fill
colourfc required.
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PROC _triangle(ow,oc,fc,x1,y1,x2,y2,x3,y3)
x1,ylis the origin of the triangle.x2,y2,andx3,y3are the other two vertices.

PROC_rectangle(ow,oc,fc,x0,yo,width,height,angle)

The rectangleis initially orientatedhorizontally with its origin xo,yo at the lower left
corner,andthewidth andheightdefinedin theconventionalvay. If thevalueof angle
is not zerotherectanglés rotatedanti-clockwiseaboutits xo,yo point, throughangle
The value ofangleis in degrees.

PROC_polygon(ow,oc,fc,xc,yc,radius,sides,startangle)

Xc,ycis at the centreof the circumscribingcircle of the prescribedadius. Thevalue
of sidesis anintegernumbernot lessthanthree. The polygonis initially orientated
with thefirst vertex,which is the objectorigin, horizontallyto theright of xc,yc, 1t is

then rotated anti-clockwise through the valuarmglein degrees.

PROC_circle(ow,oc,fc,xc,yc,radius)

The circle is generatedrom four Bezier curves,andthe location of the control points
hasbeendeterminedo give the closestpossibleapproximatiornto a purecircle. xc,yc
is thecircle centre. Theobjectorigin is the point on thecircle horizontallyto the right
of the centre.

PROC_arc(ow,oc,fc,xc,yc,radius,startangle,endangle)

xc,ycis the centreof the arccircle. The startangle andendangleare measurednti-
clockwisefrom the horizontal. The objectorigin is at the end of the arc defined by
startangle. Note that the angle subtendedy the arc is not allowedto exceed359
degrees. Itis assumed that for any larger arc you will reB&R@C _circle().

PROC_sector(ow,oc,fc,xc,yc,radius,startangle,endangle)

This proceduregenerates pie shapedobject. xc,ycis the centreof the sectorcircle,
andthe objectorigin. The startangle andendanglearemeasurednti-clockwisefrom
thehorizontal. Notethatthe anglesubtendedy the arcis not allowedto exceed359
degrees.

PROC_segment(ow,oc,fc,xc,yc,radius,startangle,endangle)

This proceduregenerateshe lensshapedbjectformedbetweenan arc andits chord.
xc,ycis the centreof the segmentircle. The startangle and endangleare measured
anti-clockwisefrom the horizontal. The objectorigin is atthe endof the arcdefinedby
startangle. Note that the angle subtendedby the arc is not allowed to exceed359
degrees.

PROC_ellipse(ow,oc,fc,xc,yc,majorradius,minorradius,angle)

Xc,yc is the geometriccentreof the ellipse. The two radii canbe in any order, but
DrawAid orientateghe ellipsesothatinitially the majoraxisis horizontal. This axis
is thenrotatedanti-clockwisefrom the horizontalthroughangle measuredn degrees.
The objectorigin of the ellipseis the point on the ellipsehorizontallyto theright of the
centre before rotation, i.e. at the right end of the major axis.
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Quadrant

Frame

Label
CSVGraph

Plaque

Arrows

Arrows

Dimensions

PROC_quadrant(ow,oc,fc,xc,yc,radius,quadrant)
XC,Y¢, is the centreof the quadrantcircle. quadrant cantakethe values,1,2,3and4
according to standard mathematical notation.

PROC_frame(ow, oc, fc, xo, yo, width, height, wall, angle)

This procedure generatesa hollow rectangular frame in the same manner as
PROC_rectangle() describedabove. The additionalparametervall definesthe wall
thicknessof the frame. Only the wall is filled with colourfc. The interior is truly
transparent.

PROC_rounded_box(ow,oc,fc,x0,yo,width,height,corner_radius)
This procedure generates a rectangle with corners roundedeoffer_radius.

PROC_plaque_box(ow,oc,fc,x0,yo,width,height,corner_radius)This is similar to
the previousprocedureandgenerates rectanglehaving cornersfitted with re-entrant
arcs ofcorner_radius. Note:PROC_plaque( )is alsovalid.

PROC_arrow_out(ow,oc,x0,yo,length,angle)

This proceduredrawsan arrow-headpointing outwardsfrom the origin point xo,yo.
The point of thearrowis length from the origin andsetat angle degreesnti-clockwise
from the horizontal. No fill coloufc is required.

PROC_arrow_in(ow,0c,x0,y0,length,angle)

This proceduredrawsan arrow-headpointing inwardsto the origin point xo,yo. The
tail of thearrowis length from the origin andsetat angle degreesanti-clockwisefrom
the horizontal. No fill coloufc is required.

PROC_dimension(xs,ys,xe,ye)

PROC_dimension_vector(xs,ys,xe,ye)

Theseproducea dimensionline with arrow-head$etweenthe startpoint xs,ysandthe
end point xe,ye They placethe value of the dimensionadjacentto the line. The
format of the dimensionline andthe text are governedby PROC_dimension_style()
andPROC_dimension_vector_style] givenin section13: Other Procedures below.
The valuewill be positionedbetweenthe two arrow-headsbut if thereis insufficient
spacet will be omitted. Outlinetextis usedunlessthe vectorform of the procedurds
called in which case Vector text is used.

PROC_dimension_off(xs,ys,xe,ye,offset)
PROC_dimension_off_vector(xs,ys,xe,ye,offset)

This is identical to the previousprocedure put the dimensionis off-set from the end-
points. Usinga negativevaluefor offsetwill placethe dimensionon the othersideof
the line between the points.
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PROC_xaxis(ow,0c,x0,y0,xmin,xmax,ticksize,tickspace)
This will generatea horizontalaxis with arrow-headandticks, betweenthe valuesof
xmin, andxmax, and the origin located &b,yo. All values default tonm.

PROC_yaxis(ow,oc,x0,y0,ymin,ymax,ticksize,tickspace)
This will generate a vertical axis in the same manner as above.

PROC_axes(ow,0c,x0,yo,xmin,ymin,xmax,ymax,ticksize,xtickspace,ytickspace)

This procedurewill draw two dimensionalaxeswith the origin at xo,yo, extending
betweernxmin andxmax horizontallyandymin andymax vertically. Legendscanbe
positioned as required usiiROC_vector_text()

PROC_ring(ow, oc, fc, xc, yc, inner_radius, outer_radius)
This generates hollow annuluscentredon xc,yc whereonly thering betweerntheinner
and outer radii is filled with colodt. Again, the interior is truly transparent.

PROC_poly_spline(ow,oc,fc,x0,yo,npoints)

This procedurefits a smoothcurve througha line of npoints% wherethe pointsare
containedin the arrayvariablespolyx(i%) and polyy(i%) wherei% variesfrom 1 to
npoints%. A maximumof 50 pointscanbe storedin thesearrays. Duplicatevalues
of polyx( ) arenot permitted. The slopesatthe endof theline arecalculatedrom the
rateof changeof slopeneartheendof theline. If thisresultsin anunacceptablslope,
an additional defining point close to the end point should be inserted.

Standard Symbols
In additionto the abovestandardobjectsa numberof simple symbols,centredon the
pointxc,yc, are available for use in diagrams.

PROC_symbol_circle(xc,yc)
PROC_symbol_cross(xc,yc)
PROC_symbol_diamond(xc,yc)
PROC_symbol_hspread(xc,yc)
PROC_symbol_ring(xc,yc)
PROC_symbol_square(xc,yc)
PROC_symbol_star(xc,yc)
PROC_symbol_triangle(xc,yc)
PROC_symbol_vspread(xc,yc)

The style of the symbol is defined by PROC_symbol_style(ow,oc,fc,sizejvhich
appliesto all subsequensymbols. If this procedurds omittedfrom PROC_Objects
the symbol style defaultsto PROC_symbol_style(0.25,black,red,2.5wherethe line
width ow is in points and theizeis in mm.
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5 : Text Objects

Four procedures for placing text on a drawing are provided.

PROC _text()
PROC_vector_text()
PROC_outline_text()
PROC_outline_text_pt()

PROC_text(colour,xo0,yo,text$)

Providesthe systemfont. Any of the colour namesaboveor given in the section
11 : Colour may be usedfor colour. xo,yo locatesthe lower left cornerof the first
characteof thetext. text$ hasthe samescopeasanynormalBASIC string. Thetext
size is prescribed to tHigraw default values of 6.4 points wide, and 12.8 points high.

PROC _vector_text(colour,xo,yo,size,weight,style,angle, text$)

This specialDrawAid font is given the nameVector, becauseof the mannerof its
generation. The charactersare defined within DrawAid, and are producedby line
drawing,in the samemannerasall otherstandardbjectsdescribedabove. Thetext
cannotbe edited within Draw as a normal font. However,it can be producedin
various forms, can be placed at any angle, and be reproduced on a pen plotter.

colour, xo0,yo, and text$ are defined in the same manneras above. The other
parameters have the following meanings and values:

sizeis given in mm, and refersto the height of the text capitals. Charactemwidth
varies with each character.

weight is the thicknessof the line with which the text is drawn. It is measureds a
decimal fraction of size, and may sensibly take any numerical value less than about 0.2.
However, the following namesare providedto easeuse. The fraction of size which

they represent is also given.

thin =0 the thinnest line which can be drawn
light =0.05
medium = 0.09
bold =0.13

The user can use intermediate numerical values for other weights of line.

stylerefers to the slope of the characters from the vertical.
It is measured in degrees and two pre-defined names are provided.

regular =0 upright characters
oblique =12 sloping characters
The user can provide other numerical values as required.
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anglerefersto the orientationof thetext string. It is measuredn degrees.The origin
xo,yois locatedat the lower left cornerof thetext string,andthewhole stringis rotated
in an anti-clockwise direction througimgle degrees about this point.

PROC_outline_text(
fontname$,textcol%,backcol%,xo0,yo,width,height,text$,angle)
PROC_outline_text_pt(
fontname$,textcol%,backcol%,xo0,yo,width,height,text$,angle)
These two procedures allow access to the extensive Acorn families of outline fonts.

In both proceduresfontname$ is the name of any outline font, eg "Trinity.Bold",
previously "seen" by the system, ie fFentapplication needs to have been run.

Both textcol% and backcol% (the antialiasingbackgroundcolour) can assumeany
valid colour name or value, egd.

The originxo,yois located at the lower left corner of the text string.

width andheight referto the dimensionf the nominalcapital,andarein mm in the
first procedure and ipoints in the second.text$ can be any string.

angleis the rotation in the font base line in anticlockwdgsgreesfrom the horizontal.

If therequesteautline font is not availablean errormessagés returned. The system
font is not substituted.
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Whilst it is possibleto generatemany complex drawings using the above standard
objects, more flexibility has been provided witiirawAid by use of path objects.

Path objectsare preparedwith a set of procedureswvhich directly generatethe path
elementsusedwithin Draw. Theuseris assumedo be familiar with the pathnatureof
the Draw application,and the mannerin which pathsare constructedrom move and

draw elements.
This list of procedures available is:

PROC_new_path()
PROC_draw()
PROC_move_rel()
PROC_curve_rel()
PROC_vector_move()
PROC_locate_path()
PROC_scale_path()
PROC_scale_path_X()
PROC_shear_path_X()
PROC _flip_path_X
PROC_mirror_path_X
PROC_poly_curve_move()
PROC close
PROC_end_path

PROC_move()
PROC_curve()
PROC_draw_rel()
PROC_arc_path()
PROC_vector_draw()
PROC_rotate_path()
PROC_odd_scale_path()
PROC_scale_path_Y()
PROC_shear_path_Y()
PROC _flip_path_Y
PROC_mirror_path_Y
PROC_poly_curve_draw()
PROC_close_end_path

The simplest example of use of these procedures is:

DEFPROC_Objects
PROC_new_path(thin,red,none)
PROC_move(10,10)
PROC_draw(60,10)
PROC end path

ENDPROC

This programsegmentwill generatea line object50 mm long, andthe four procedure
calls are equivalent to the standard object statement:

DEFPROC_Objects
PROC_line(thin,red,none, 10,10,60,10)
ENDPROC
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However,pathobjectsarevery flexible and permitthe constructionof complexshapes
andspecialisedprocedures. In fact all of the standardoroceduresare definedin just
this way. Section7 : Tutorial , gives further examples of using these procedures.

Pathobjectshavea limit of 1000points. If thislimit is exceededh warningis given.
The problem path should be split into sections.

The definitions of eachof the path proceduresand the parametersvhich they take,
follow.

PROC_new_path(ow,oc,fc)

Beginsa new pathwith outline width ow, outline colour oc, andfill colour fc, having
the samemeaningsas for standardobject procedures.  This proceduremust be
followed by a PROC_move(), andthe pathmustfinish with eitherPROC_end_path
or PROC_close_end_path

PROC_move(x,y)

If this occursatthe startof a newpathit causes moveto locationx,y andsetsthe path
origin xo,yo to this point. The origin is usedasa referenceor otherproceduresuch
asPROC_scale()andPROC rotate( ). If PROC_move(x,y)occurselsewherehe
path line is broken and relocatedkat.

PROC_draw(x,y)
Draws a straight line from the current location to paigt

PROC_curve(xe,ye,xcl,ycl,xc2,yc2)

Draws a Bezier curve from the currentlocationto the point xeye.  xclycl and
xc2,yc2 are the control points relatedto the start point and end point of the curve
respectively.

PROC_locate_path(xo,yo,xposition,yposition)

Shifts all of the pointson the path so that the point xo,yo, is relocatedat positionx,
positiony. Pointxo,yo, maybe choserto bethe pathorigin, or any otherpoint on the
path, or indeed any other point not on the path.

PROC_rotate_path(xo,yo,angle)

Rotatesall of the pointson the pathaboutthe point xo,yo anti-clockwisethroughangle
degrees. Point xo,yo may be chosento be the path origin, or any other point on the
path, or indeed any other point not on the path.

PROC_scale_path(factor)
Magnifiesthe sizeof the pathobjectby a factor, which may be smalleror greaterthan
one. Only the origin point of the path remains in its original position.
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PROC_scale_path_X(factor)

This allows scalingof the path definedto that point in the X or horizontaldirection
only. Scalingtakesplacerelativeto the pathorigin (the first point on the path)which
remains unmoved.

PROC_scale_path_Y/(factor)
Permits scaling in the Y or vertical direction.

PROC_odd_scale_path(xo,yo,factorx,factory)

Magnifies the size of the path unequallyin both x andy directionsby factorx and
factory. The scalingtakesplace about point xo,yo, which may be the path origin
point, or any other point on the path, or indeed any point not on the path.

PROC_shear_path_X(angle)

PROC_shear_path_Y(angle)

Theseprocedureshearall pointson the paththroughan angle Shearingtakesplace
relativeto the graphicsorigin. If shearings requiredaboutsomeotherpoint, suchas
the pathorigin, thenthe pathshouldfirst be locatedwith that point at the origin using
PROC_locate(). The referencepoint canthen be re-locatedwhererequired. When
sequentially using these two procedures they produce a warping effect.

PROC _flip_path_X

PROC _flip_path_Y

Theseallow the path,which hasbeendefinedup to that pointin the program,to have
its X or Y valuesflipped aboutthe axis throughthe path origin but not copied.

i.e. PROC_flip_path_X will flip the pathX valuesaboutthe verticalaxis. Thereare
no parameters passed.

PROC_mirror_path_X
PROC_mirror_path_Y

Mi Thesewill mirror the pathdefinedat thatpointin the programin X or Y valuesabout

L Irror the axisthroughthe pathorigin. i.e. PROC_mirror_path_X will copythe X valuesof

enses the pathin reverse to the otherside of the vertical axis. Again, no parametersare
passed.

PROC_move_rel(dx,dy)
This is a path procedureproscribinga move from the currentx,y locationto a point
relatively locatedix,dy away.

PROC_draw_rel(dx,dy).

In the samemannerthis procedurewill drawto a new point incrementallyremovedby
dx,dy.
PROC_curve_rel(dxe,dye,dxcl,dycl,dxc2,dyc2)

Thiswill draw a Beziercurvewherethe endpoint dxe,dye andthe two control points
dxcl,dycl, anddxc2,dyc2are positioned relative to the start point by the values given.
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PROC_arc_path(xc,yc,angle)

This procedurewill includea circulararcelementon the pathstartingat the currentx,y
location,centredon locationxc,yc, andthenextendingthroughangle degrees. angle
represent@n anti-clockwisearc, and negativevalueswill give a clockwisearc. Arc
elements are limited to 90 degrees each.

PROC_vector_move(l,angle)

Allows a move from the currentx,y locationto a new point locatedat distancel and
angledegreesemoved. The positivevalueof angleis measurednti-clockwisefrom
the horizontal.

PROC_vector_draw(l,angle)
offers the same facility for drawing a line element.

PROC_poly_curve_move(npoints%)

PROC_poly_curve_draw(npoints%)

Theseproceduresit a smoothcurvethrougha line of npoints% wherethe pointsare
containedin the array variablespolyx(i%) and polyy(i%) wherei% variesfrom 1 to
npoints%. A maximumof 50 pointscanbe storedin thesearrays. Duplicatevalues
of polyx() arenotpermitted. Thefirst procedurenovesto thefirst pointin thearray,
whilst the second procedure draws to the first point.

PROC_end_path

completeghe path. Althoughthe startandend pointsmay be co-locatedthey canbe
movedindependentlywithin Draw, and the pathis saidto be open. Clearly a truly
open object should terminate in this way.

PROC close

This procedurewill closethe pathbutnotendit. It mustbefollowed by PROC_endor
PROC_move( ) producinga pathwith two or more closedsectionsconnecteddy an
invisible move.

PROC_close_end_path

completesthe path, and joins the first and last points, which should be co-incident.
This procedure should be used for closed shapes.Either PROC_end_path or
PROC_close_end_patfis required as the last entry in a path sequence.

For a further exampleof using path objects seethe following sectionand section
17 : Tutorial .

Note: As arcsare constructedn Draw files from cubic splines,their shapecan only
approximatdo atruecirculararc. Theactualshapedepend®n the positionof thetwo
control points. The usermay find thatthe locationof an expectednterceptwith such
anarcmaybein obviouserroronthedrawing. Thesolutionis to split thearcinto two
partswith the interceptpoint being commonto the two parts. This forcesthe curve
through the desired point.
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Lenses

7 . User Objects

Usingthe supplied path procedureshe usercandefinehis own frequentlyusedrange
of objects. Thesecanthenbe storedin a Library andcalledasrequired. A physics
teacher for instance may requireto producedrawingsof setsof lensesand he could
define his own procedure e.g.

PROC_lens(ow,oc,fc,x0,y0,d,t,r1,r2)
X0,yo locatesthe lensreferenceorigin i.e. on the axis at the left surface. d is the lens
diametert is its edge thicknesgl, andr2 are the surface radii.

The two-part listing below illustratesa programdefining and using PROC _lens( )
The lens train producedis shownin the diagram. After proving the proceduret
would be stored in a User Library, thereby reducing the program to only 17 lines.

REM >Lenses

LIBRARY “<DrawAid_Lib$Dir>.Procedures’
PROC_report_errors
PROC_DrawAid(‘LensSet’)

PROC _finish

END

DEFPROC_Objects

REM Place definitions of all objects here eg
PROC_lens(width2,black,grey1,70,60,100,15,300,-300)
PROC_lens(width2,black,dark_hlue,102,60,100,5,-200,-300)
PROC_lens(width2,black,grey1,110,60,100,5,-300,200)
PROC _dot_dashed

PROC_line(width3,black,55,60,140,60)

ENDPROC

cont.
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cont.
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DEFPROC _lens(ow,oc,fc,x0,y0,d,t,r1,r2)

REM x0,, yo s the location of the left surface centre

REM d is the lens diameter, t is the edge thickness

REM r1 and r2 are the surface radii

REM al and a2 are the semi-conical angles of the surfaces

LOCAL ral,a2 X1 x2,y1y2

r=di2

a1=DEG(ASN(r/r1)):a2=DEG(ASN(r/r2))
x1=-11y1=0
x2=t-12*COS(RAD(a2))-r1*(1-COS(RAD(al))):y2=0

PROC new_path(ow,ocfc)
PROC_move(0,0)

PROC arc_path(xLylal)
PROC_draw_rel(t,0)

PROC arc path(x2,y2,-a2)
PROC_move(0,0)
PROC_mirror_path_Y

PROC locate_path(0,0,x0,y0)
PROC close_end path

ENDPROC

saved in user Library

LensSet
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8 . Sprite Objects

Sprite objectscan be selectedfrom a file, and placedat any location on a drawing.
Therequiredfile of spritesis savedin the directory SpriteFile andthefile cancontain
any numberof individually namedsprites. In the examplebelow the single sprite
used is calledile_1, and is selected from the sprite f8eriteFile.Tiles

REM >Delft

LIBRARY “<DrawAid_Lib$Dir>Procedures’
PROC report_errors

PROC load_sprites(‘Tiles")
PROC_DrawAid("Delft’)

PROC finish

END

DEFPROC_Objects

PROC scaled_sprite(‘tile_1",50,20,50,50)
PROC flip_sprite_X('tile_1")
PROC_sprite('tile_1",55,70,0.35,20)

PROC scaled_sprite(‘tile_1",100,20,20,100)
ENDPROC

The procedurePROC_load_sprites(sprite_file_name$js placedin the programprior
to the call to PROC_DrawAid(™) . The actual sprite objects are defined within
PROC_Obijectsby the callPROC_sprite( ), andPROC_sprite_scaled( )

Also providedare procedureslipping the spriteaboutits X andY axes. A flip about
the X axis is shown in the example above. These proceduresshould be set
immediatelyprior to calling PROC_sprite( ), or PROC_scaled_sprite() The sprite
is returned to its normal mode after each call to PROC_sprite(), or
PROC_scaled_sprite()

PROC _load_sprites(sprite_file_name$)

The requiredspritesare loadedas the file sprite_file_name$immediatelyprior to a
call to PROC_DrawAid("™) . The file sprite_file_name$ must be presentin the
private directonSpriteFile

PROC_sprite(spritename$,xo,yo,factor,angle)

This procedurewill plot the sprite spritename$from the file sprite_file_name$with
its lower left cornerat thelocationxo,yo. Thespritewill be plottedat factor timesits
"natural” sizeinclined at clockwiseangle degreedo the horizontal. If factor =1 and
angle= 0 the sprite will be plotted normally at its "natural” size.
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PROC_scaled_sprite(spritename$,xo,yo,width,height)

This procedurewill plot the spritespritename$from thefile sprite-file-name$with its
lower left corneratthe locationxo,yo. The spritewill be scaledto fit the rectangleof
size width x height, where these dimensions are user units, but default to mm.

PROC _flip_sprite_X(spritename$)

After this using procedurePROC_sprite( ) or PROC_scaled_sprite( )will plot the
sprite with its X valuesflipped. After plotting the sprite is restoredto its original
orientation.

PROC _flip_sprite_Y/(spritename$)

After using this procedurePROC_sprite( ) or PROC_scaled_sprite( )will plot the
sprite with its Y valuesflipped. After plotting the sprite is restoredto its original
orientation.

PROC _flip_sprite_XY/(spritename$)

After this using procedurePROC_sprite( ) or PROC_scaled_sprite( )will plot the
spritewith bothits X andY valuesflipped. After plotting the spriteis restoredo its
original orientation.

Note: When using PROC_load_sprites(sprite_file_name$xll of the spritesin that
file areloaded,but only thoserequiredare savedto the Draw file. If you areshortof
memory, make sure that only the sprites you need agriite_file_name$
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9: CSV Objects

It is sometimesconvenientto preparedrawing datausing other software,possibly a
wordprocessoor a spreadsheegndon someothercomputersystem. If this datacan
be storedas a file of type textin CSV (commaseparatedralue) format, it can be
presentedo DrawAid as one or more CSV objects. The text file is storedin the
privatedirectory CSVandis calledfrom within DEFPROC_Objectsby the following
procedure.

PROC_CSV(filename$)
filename$is name of CSV text file i€SVdirectory.

In the following examplethe BASIC programis shownon the left, andthe CSV file on
the right. This exampleshowshow the BASIC programprovidesa fixed "shell” to
variable graphical data read from a CSV text file.

This facility hasconsiderablescopefor fertile imaginations. Eventhe spread-sheeir
word-processinglocumenicanbe a "shell’ or "template"into which non-programming
support staff can enter numerical data only.

REM >CSVGraph

LIBRARY “<DrawAid_Lib$Dir>Procedures’
PROC report_errors
PROC_DrawAid("Graph’)

PROC finish_task

END

DEFPROC_Objects

PROC rounded_box(widthZ,black,black,32,28,150,100,5)
PROC_rounded _box(width1,black straw,30,30,150,100,5) Text file CSVGraph
PROC vector_text(black,40,60,5,medium,oblique, 90, oxygen%")

PROC vector_text(black,90,40,5,medium,oblique,0,*hours”) REM CSV data for graph
PROC_axes(width1,black,50,50,0,0,100,60,3,10,5)
PROC_CSV(CSVGrapt) new_paih 311,12

ENDPROC move, 10, 20
draw, 30, 21.3

BASIC file CSVGraph draw, 40, 275
draw, 50, 313

draw, 60, 36.8
draw, 70, 359
draw, 80, 37.8
draw, 90, 450
draw, 100, 58.2
locate_path,0,0,50,50
end path
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The resultinddraw file of the graph generated is shown below.

-

oxygen %

The informationin the CSV file generates single pathwhich is the graphline. The
outline rounded box and axes information is provided by the BASIC program.
Multiple lines could be stored as separatepathsin the sameCSV file.  Seethe
extendedrersionof this programCSVGraphin the Exampledlirectory. Notethatthe
CSV names format, and parametersakenare identical to thoseof the BASIC object
procedures. A full list is given below, togetherwith a threeletter mnemonicwhich
can be used in place of the full name, and is useful in spread-sheets.

Commentsnay beinsertedanywheren the CSVfile. Linesstartingwith REM or the

| charactearenotinspectedor data. Spacesareignored. Adjacentcommaswill cause
a zero to be read.

a) Standard Objects

circle cir
ring rn
ellipse ell
arc arc
segment seg
sector sec
guadrant qua
rectangle rec
frame fra
rounded_box rob
plague_box pla
triangle tri
polygon pol
line lin
spline spl
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b) Path Objects

new_path new
move mov
draw dra
curve cur
arc_path arp
move_rel mor
draw_rel drr
curve_rel crr
vector_move vem
vector_draw ved
scale_path scp
odd_scale_path osp
scale_path_X ScX
scale_path_Y scy
shear_path_X shx
shear_path_Y shy
flip_path_X fIx
flip_path_Y fly
mirror_path_X mix
mirror_path_Y miy
rotate_path rot
locate_path loc
close clo
close_end_path cle
end_path end
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10 : Use of Groups

One of the advantage®f Draw is its ability to group objectstogetherand then to
manipulatehemasawhole. BecausérawAid cancontainloopsproducingmultiple
objects, a facility to generate groups is included. Two procedures are provided.

PROC_new_group
PROC_end_group

The useof groupsis shownin the demonstratiorprogramDraGmEdown but is also
illustrated by the following program fragment:

500 PROC _rectangle(10,10,100,100,0)

500 PROC_new_group

510  FORradius =50 TO 20 STEP-10

520 PROC _circle(width1,red,yellow, 70,70 radius)
530 NEXT radius

540 PROC_end_group

On un-groupingthe resulting Draw file the concentriccircles will be found to be
grouped together with the square as a separate object.

Only onegroupmay be openat onetime. This meanghatgroupscannotbe nestedout
all groups,andanysingleobjectsat this level, aregroupedogetherasa singleobjectin
the final Draw file. Thesetwo levels of nestingare more than adequatefor most
applications.

Notethatin Vector text stringsof morethanone charactethe characteraregrouped
automatically, andsuchtext cannot be groupedfurther. If thisis attempteda warning
is given.
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11 : Colours

The following names may be used where a colour value is required:

a) desktop palette

desktop colours desktop colour number
white 0
greyl - grey6 1-6
black 7
dark_blue 8
yellow 9
light_green 10
red 11
straw 12
dark_green 13
orange 14
light_blue 15
none -1
transparent -1
clear -1
b) 16 greys

greyscale0 - greyscalel6
greyscalel@s identical togreyscalel5ie black

Thesenamesdefine 16 grey coloursin the Draw file. However,only 8 will showon
the normal desktoppalette. Use the grey paletteprovidedin the Tools directory to
showall 16 greys. 16 greyswill showon the printer. Selectditheredoutputon the
printer driver for a smooth gradation in level.

Additionally, the same scale is obtained from;

greyscale(i%) wherei% =0 to 16. This allowsthe greysto be selectedby a variable
i% , and incremented in loops.
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c) 256+ colours

Up to 256 colours may be selected at any time from a palette block by:

rgb(i%)
wherei% =1 to 256

i% selects the colour previously set in the palette block by:

PROC_set_rgb(i%,r,g,b)

wherei% =1 to 256

andwherevaluesof r, g, andb rangefrom O to 100,i.e. percentagsaturationandmay
assume fractional values eg 12.5.

Alternatively:

PROC_set_rgb_hex(i%,r%,g%,b%) may be used

wherei% =0 to 256

andwherer%, g%, andb% areintegerswith a maximumvalue of 255 decimalor
&FF.

Theseproceduresnay be usedwhereverrequiredto redefinethe 256 coloursin the
paletteblock. Sincether,g,bdefinitionsof the 256 coloursin the paletteblock canbe
redefinedas the drawingis generatedthis facility allows the definitions of up to 16
million colours to be present in olgaw file.

Note that, whilst the Draw file will hold the precisecolour definition, the colour
displayedwill dependon the screenmode.  Eventhe 256 colour modeswill show
only the nearestcolour which that modeallows. However,Draw with RISC OS 3.1
will ditherthe modecoloursto give the bestapproximatiorof the definedcolour. Note
that neither the old versions Bfaw nor DrawPluswill show dithered colours.

Theevolving high capabilitycolour printersandgraphicsscreerenhanceplug-in cards
for use with the earlier Acorn RISC OS machinesmay give a more faithful
reproduction,dependingon their colour rangesand the softwaredriversused. The
extendeccapabilityof the Acorn RISC PCrangeof computerswill automaticallyshow
the extended colour range.
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12 : System

TheDrawAid procedure Library is selected early in the main program by:

LIBRARY*“<DrawAid_Lib$Dir>.Procedures”

If usersrequiretheir own Library, namedfor instanceMyLib, thenthis shouldbe placed
in the directoryDrawAid.Library and would be selected by including:

LIBRARY“<DrawAid_Lib$Dir>.MyLib”

Multiple librariescanbe storedand selectedby this call asrequiredfor any particular

program.

The following proceduregjovernthe operationof DrawAid and mustonly be usedin
the main program,and not in PROC_Objects or any userdefinedprocedure. The
error report should be included before callfiOC_DrawAid( ).

PROC _report_errors

PROC_DrawAid(filename$)

PROC_finish

PROC_message(message$)

PROC_fatal_error(message$)

PROC_no_hourglass

data$=FN_fetd_data(message$)

PROC_set_unitsgunits>

provides simple error report
use with new programs : Not&="Undefined"
must follow the lasPROC_DrawAid( )

allows the userto sendprogressreportsto the
dialogue box. message$is cropped to the
leftmost 47 characters.

allows the user to sendan error report to the
dialogue box. message$is cropped to the
leftmost 47 characters.

useat the start of PROC_Objectsto leavethe
mousepointer unaffected. This allows you to
carry on with other tasksuninhibitedwhile the
DrawAid task continues in the background.

allows the user programto fetch data entered
through the dialogue box. message$is the
requestsent,and data$ is the reply. data$ is
restricted to 19 characters, and must be
evaluated by the user's own routines.

Useatthe startof PROC_Objectsto selectunits
other than the defauthm egfeetor cm etc.
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Note: In the display window DrawAid will scalethe drawingto fit the screen,unless
the objectis small enoughto fit "full size". In this caseit will bedrawnat "full size".
In practicethis meansthat drawingswhich are either wider than about 120 mm or
higher than 90 mm will be scaled down to fit the window.
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13 : Other Procedures

a) Line Styles

The following procedurescan be usedanywherewithin PROC_objects and will set
theline style for the immediately-following,path or standardobject. Thesestylesdo
not affectvectortext or dimensiontext characters.After eachobjecttheline returnsto
un-patterned.  No parameters are passed by these procedures.

PROC _short_dotted PROC short_dot_dashed

PROC dotted PROC _dot_dashed
Dimensions PROC_open_dotted PROC_long_dot_dashed
LineTypes | PROC_wide_open_dotted PROC_open_dot_dashed
Lenses PROC_dashed PROC_double_dot_dashed

PROC_long_dashed PROC_open_dashed

The examplecalled LineTypesn the Exampleddirectory hasbeenrun to producethe
figure below. This shows what the line patterns look like.

________________________ dotted - ---_<----_---_ opendashed
________________________ dashed — -_ -— -— _-_ __ opendotdashed
________________________ long dashed el - - - long dot dashed
e dot dashed — -— -— -— -— _— shortdotdashed
________________ open dotted [N -1 (o] o (o] 1 {=Te
________________ wide open dotted eeeeeeeeeeeeieeieeenennn.... double dot dashed

LineTypes

b) Control of caps and joints in line style use

The style of the startcap,joints andendcapsusedby aline canbe redefinedusingthe
following procedure.

PROC_line_joints(start%,join%,end%)
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The values of the three parameters have been predefiDedviAid as the variables

butt value=0
mitre value =0
round value=1
bevel value = 2
square value =2
triangular value =3

The valuesgiven are thosedefinedin Acorn’s Draw file specification. At present
thereis no control offered over the proportionsof the arrowheadvhenusingtriangular
start or finish to the line.

Instead of having to remember the values the programmer inserts the variable name.
Thus for a line staring with a butt, with round joints, and a round end use:

LineJoints PROC_line_joints(butt,round,round)

Frame

The procedureis usedin the samemanneras the line styles proceduressuch as
PROC_dottedas described above. The default valueglkarg, mitre,butt)

c) dimensions

PROC_dimension_style(linewidth,colour,fontname$,size,places)

This proceduresetsthe format of subsequendimensionsusingoutline fonts ascreated
by PROC_dimension() or by PROC_dimension_off() as describedn the section
4: Standard Objects . linewidth refersto the dimensionline thicknesswhilst size,
definesthe nominalcharactersizein mm. The variableplacesrefersto the numberof
placesafterthe decimalpointin the dimensionvalue. Thelastplaceis rounded. The
colour selectedaffectsboth the dimensionline andits value. The font selectedby

fontname$is any valid font which hasbeen"seen"by the system. If this procedurdas
not called the default values given below are used.

PROC_dimension_style reset
This procedure resets the dimension style to the default values of

PROC_dimension_style(0.25,black,"Homerton.Bold",4,2)
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PROC_dimension_vector_style(width,colour,size,weight,style,places)
This proceduresetsthe formatof the following dimensionaisingvectortext ascreated
by PROC_dimension_vector() or by PROC_dimension_off_vector() and as
describedn the Section4: Standard Objects above. width refersto the dimension
line thicknesswhilst size,weight, and style describethe dimensiontext and cantake
the samevaluesasusedfor PROC_vector_text(). The variableplacesrefersto the

numberof placesafter the decimalpoint in the dimensionvalue. The last placeis
rounded. Theolour selected affects both the dimension line and its value.

PROC_dimension_style reset
This procedure resets the dimension style to the default values of

PROC_dimension_style(0.25,black,4,medium,regular,2)
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14 : DrawAid Variables

a) default variables

DrawAid is arrangedwith defaultvaluesfor a numberof variables,but thesecan be
changedwithin PROC_Objects by the user. The following list gives the default
values and possible changes.

variable default alternatives

filename$ "Untitled" <as user decides>

units mm mms units set by :-
PROC_set_units()
cm cms

m metre metres
in inch inches
ft feet foot

DEFPROC objects
REM redefine the working units
units=inches
PROC_circle(width2, black, red, 3,3,2)
ENDPROC

The examplefragmentabovewill drawa circle 2 inchesradiuslocated3 inchesin both
x and y from the origin.

If datais notto be enteredn the defaultmm thena definition of unitswill normally be
made at the start of PROC_Objects using PROC_set_units(). see section 12:
System A PROC_set_units() definition insertedinto the user'sprogrambefore
calling PROC_DrawAid( ) will be ignored, and the defauttm will be assumed..

b) reserved variables

There are many procedureswithin the DrawAid Library, including those described
above,and whereverpossiblevariablesusedby theseprocedureshave beendeclared
LOCAL tothem. However,someGLOBAL variablescanbe accessetly theuser,and
some care is required in their use.
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DrawAid operatedy makingtwo passe®verthe procedurd®ROC_Objects It does
this from within PROC_DrawAid(). Many of the variables used within
PROC_DrawAid() are therefore GLOBAL with respectto PROC_Objects
Consequentlichangedo the valuesof thesevariablesmay affect the running of the
combinedprogram. Someof thesevariable namesare thereforeRESERVEDand
mustnot beused. However,all of thesereservedvariablenamesendwith the two
charactersunderscoreand capital A, ie “_A”, and are unlikely to be duplicatedby
meaningfulnamesdeclaredby the user. Neverthelesssuch endingsshould be
avoided. Theending”“_A" hasalsobeenappendedo the non-userproceduresn the
Library for the same reason.

In addition to thesereservedvariablesthere are a numberof GLOBAL predefined
constantsavailablefor conveniencewhich havebeenreferredto above. Thesecan
be usedasrequiredbut shouldnot normally be redefined. A summarylist of these
names is given below.

units, mm, mms, cm, cms, m, metre, metres, in, inch, inches, ft, feet, foot

white, greyl - grey6, black, none, transparent, clear

greyscaleO - greyscalel6, greyscale( ), rgb()

dark_blue, yellow, light_green, red, straw, dark_green, orange, light_blue

light, medium, bold, regular, oblique

thin, widthO - width9

butt, mitre, round, bevel, square, triangular

filename$

The namesfilename$, and units may be redefinedaccordingto their usedescribedn
section13 : Other Facilities .
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15: Memory and other Facilities

a) Memory management

The amountof memoryclaimedby DrawAid whenit startsup is only 32k. This is
sufficient for ancillary functionssuchas openinga taskwindow and dumpingfiles as
describedbelow. It meansthat the applicationcan sit quiescenton the icon bar
without demandingmuch memory. When a Draw file is requiredto be shownthe
required memory will be extracted from the free pool and released again after use.

If a DrawAid BASIC file is draggedinto DrawAid then a subtaskis startedwhich

requiresa minimum of 160k plus the length of any sprite files to be loaded. The
defaultsettingis 320k which will thereforemanagedrawingsusing sourcesprite files

of upto 160k. Thelengthof thefile generateds only dependenon the freediscspace
available.

If largespritefiles areto be usedthenmorememorymay needto be madeavailableto
the subtask by changing the 320k in the applicatiorS#ViaxMento a suitable value.

If no sprites are used then the sub task memory requirement may be reduced to 160k.

If you havea particularly large file or requirethe maximumspeedyou canrun your

BASIC programwithout havingthe DrawAid applicationrunning,i.e. <Quit> from the
iconbar. Providedthat DrawAid haspreviouslybeenon theicon bar,andthe machine
hasnot beenreset,the DrawAid "environment"will beremembered. In this eventthe
BASIC programwill singletask,andwill beallocatedthe total memoryshowingin the
TaskManageiNext slot. This Next slot memoryallocationmay needto be adjustedto

accommodate any large sprite files to be loaded.

b) Inspecting files

If anyfile is draggedto the DrawAid icon whilst the <Alt> key is beingheld down, a
hexadecimal'dump"” of the file is producedand storedin the samedirectory as the
source file. This can then be inspected by loading the dumped data filinto

c) Launching BASIC programs

Not just DrawAid userprograms put any BASIC programcan be startedas a task by
draggingit onto the DrawAid icon. Thisis usefulif along backgroundcalculationis
required. PRINT or INPUT statementdn the BASIC programwill causea task
window to be opened, which will record information for later use.
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d) Opening a BASIC window

If The <Shift> key is held down whilst clicking on the DrawAid icon, a BASIC task
window is openedfor input. This is useful for instantBASIC sums,but operating
systemcommandslso,suchas*show or *status, canbe enteredherewithout leaving
the desktop. The command*gos will force a changeto the operating system
supervisor.

e) Resetting the dialogue box

If a subtaskis Quit from the Task Managerbeforeit hascompletedthenthe dialogue
box may be left displayingredundaninformation. This canbe removedby clicking
with Selecton the icon bar icon. This action also opensDrawAid.UserFilesand
DrawAid.UserFiles.DrawFilesdirectory viewers, and places them adjacentto the
dialoguebox. If thesedirectoryviewersarenotrequiredthenclicking with Adjustwill
reset only the dialogue box.
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16 : Example Programs

An extensive range of example programs is included in the directory
UserFiles.Examples  Thesecover useof mostof the procedureslescribedn the
sectionsabove,and give a good indication of the flexibility of DrawAid. If the
examplesarerun the resultingDraw files will showthe complexityof drawingswhich
canbe produced. In the main text, appropriateexamplesfrom this directory have
beenindicatedin theleft margin. Theusershouldnotethatthis directoryalsoincludes
the directory Tutorial, and further examples which are described in section
17 : Tutorial .
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17 : Vector Font

TheresidentDrawAid font Vector canbeincludedin adrawing. It canhaveanysize,
weight,andobliquenessandcanbe setatanyangle. Thefont is idealfor outputto line
plottersasit will provide an exactcopy of the screen,and not be dependanbn the
plotter's character set. The table below shows all of the characters of the font.

d Vector Font Character Set D

(ISO 8859/1 Latin 1 with Greek and other extensions)

"#$%&'()%+,-./0123456789;;<=>7
@ABCDEFGHIJKLMNOPQRSTUVWXYZI\I*_
‘abcdefghijkimnoparstuvwxyz{|}*
JOBUIDVACD & TaXOEOYNYAVYNepo TwABLQ
Fi¢ERYIE "C2« @ °+23 g - 125U %%/,
AAAAAALCEEEETTTIDNOOOOOX@U00UYRA

IIIIIIIIIIII
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18 : Tutorial

To getthe bestlearningexperiencdrom the following programsperhapsthey should
betypedin andrun. However,if this doesnot appealtheywill all befoundreadyand
lurking in the directoryJserFiles.Examples.Tutorials

a ) Take a Blank Sheet of Paper

Well, notexactlyblank. The BASIC programAidBlankis providedasa readystarting
pointfor mostprogramausingthe DrawAid procedures. If you havenotalreadydone
so, read Section3 : Program Format before progressingfurther with the tutorial.
Section3 describeghe main featuresof AidBlank which is reproducechere,renamed
TutorialA, as the starting point for this introductory tutorial.

10 REM >TutorialA
20 REM
30

40 LIBRARY “<DrawAid_Lib$Dir>.Procedures’
50 PROC_report_errors

60 PROC_DrawAid(‘tutorial a")

70 PROC finish

80 END

90

100 REM *=
110

120 DEFPROC_Objects

130 REM Place definitions of all objects here eg
140 PROC_circle(width3black,red,100,100,50)
150 ENDPROC

160

170 REM *

Line 40loadstherequiredLibrary of DrawAid procedures RISC OSis madeawareof
the location of this library when the DrawAid icon is double-clickedupon with
<select>. Line 50 providesa simple error handler. Line 60 calls the main Library
procedure®?ROC_DrawAid( ), andthis is followed by PROC _finish andthe END of
the mainprogram. All of the objectsto be drawnandsavedasDraw files aredefined
within the procedure definition ##ROC_Objectsforming the rest of the listing.

After double-clickingon the DrawAid icon to install the applicationon theicon bar, all
thatis necessaryo run any programis to dragthe BASIC programto this icon, andthe
requiredDraw file will be produced, and saved.
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b ) Draw a Circle

In the caseof AidBlankthe objectsarerestrictedto one circle which is definedusing
the DrawAid proceduredPROC_circle(width2,black,red,100,100,50) Thecircle will
be drawnwith a blackline, width of 2 points,filled with red, its centrewill be located
100mmfrom thelower left handcornerof the drawingboth horizontallyandvertically.
It will beof radius50mm. The nametutorial_a hasbeengivento theresultingDraw
file by passingit asa string parametein PROC_DrawAid("tutorial_a") in line 60.
Leavingthis parameteasa null stringi.e."™ saveshe drawingwith the defaulthname
of Untitled.

c ) Draw a Circle of Holes

One of the mostcommonitemsin engineeringdrawingsis a setof holesdrilled on a
prescribedpitch circle. This is ratherdifficult if notimpossibleto prepareusingthe
mouseand Draw. However, by use of a FOR...NEXT loop we can modify our
exampleto preparea groupof suchholes. Themodified programTutorialB, is shown
below in the two-part listing.

10REM >TutorialB

20 LIBRARY "<DrawAid_Lib$Dir>.Procedures"
30PROC _report_errors

40 PROC_DrawAid("tutorial_b")

50 PROC finish

60 END

10

80 DEFPROC_Objects

90 hole_size=11 :REM hole 11mm diameter
100 radius=hole_size/2

120 per=50  :REM pr=pitch circle radius
120noh=8  :REM noh=number of holes
130 xcentre=100

140 ycentre=100

150 FOR hole=1TO noh

160 angle=hole*2*Plinoh+Plinoh

cont.

Page 50



CARVIC

cont.

170 xc=xcentre+pcr*COS(angle)

180 yc=ycentre+pcr*SIN(angle)

190 PROC_circle(width1,black,none,xc,yc,radius)
200 NEXT hole

210 ENDPROC

This time, a numberof variableshavebeenintroducedto specify the location of the
centreof thering of holesxcentre andycentre, the pitch circle radiuspcr, the number
of holes noh, and the diameterof the holeshole_size Thesevariablesallow the
programto producepitch circles of any size, and numberof holes, by a changeof
values which could be entered through an INPUT statement before calling
PROC_DrawAid().

The FOR...NEXTloop betweerlines Q Q
150 and 200 calculatesthe centreof
eachholein turn, anddrawsa circle

at that point using the same O Q
proceduredPROC_circle() as above.

You should prepare this program,
andrun it as beforeto generatethe O Q
Draw file namedtutorial_b. As
DrawAid groupsall of the objectsit
prepares,it will be found that the Q Q
eight holes are grouped together
within the Draw file.

tutorial_b

d) Drill a Flange

All of the hole "objects"generatechbovewere groupedtogetherby DrawAid, andthis
group would have included any other objects which might have been defined.
However, it is possibleto have one level of sub-groupingas might be desiredfor a
bolted flange, where the holes would form a sub-group. TutorialC lists the
modifications necessary to do this.

Two new circles, representingthe inner and outer radii of the flange, are defined
betweenlines 140and170. The bolt holesare thengroupedtogetherby introducing
PROC_new_groupat line 180. The group must be endedby PROC_end_group
whenall of the holeshavebeendefined,ie at line 250. On runningthis programthe
resultingDraw file main group will contain two circle objects plus one group of holes.
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10REM >TutorialC

20 LIBRARY “<DrawAid_Lib$Dir>.Procedures’
30 PROC report_erors

40 PROC_DrawAid(‘tutorial_¢")

50 PROC finish

60 END

10

80 DEFPROC_Ohjects

90 hole_size=11 :REM hole 11mm diameter
100 radius=hole_size/2

110per=50  :REM per=pitch circle radius
120noh=8  :REM noh=number of holes

130 xcentre=100:ycentre=100

140 outer radius=pcr+hole_size

150 inner_radius=pcr-hole_size

160 PROC _circle(width1,black,grey1,xcentre ycentre outer_radius)
170 PROC _circle(wiath1,black white,xcentre ycentre,inner_radius)
180 PROC_new _group

190 FOR hole=1 TO noh

200 angle=hole*2*Plinoh+Pl/noh

210 xc=xcentre+pcrCOS(angle)

220 yc=ycentre+pcr*SIN(angle)

230 PROC_circle(widthZ,black,white,xc,yc,radius)
240 NEXT hole

250 PROC_end group

260 ENDPROC

Note that the central hole and bolt
hole fill colour has beenmadewhite

to obscurethe flange colour. True Q

transparencyis possible using path

procedures.
directory.

tutorial_c
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e ) Bolt a Flange

In the above examplea group was defined outside the FOR...NEXT loop. The
proceduresould equally well havebeenusedto group objectsinsidethe loop. The
programTutorial_D showshow this is done, by defining group objectsrepresenting
nuts bolted to the earlier flange.

Eachnut is definedby a hexagonat line 230, and two circles at lines 240 and 250.
Thesethreeitems are groupedtogetherby the proceduresat 220 and260. With the
presentversionof DrawAid it is not possibleto nestthesenutsasa higherlevel group,
as only one level of nestingis allowed. The programmershould use grouping
judiciously to minimise the number of objects at the top level obtiaev file.

10 REM >TutorialD

20 LIBRARY “<DrawAid_Lib$Dir>.Procedures”

30PROC _report_errors

40 PROC_DrawAid(‘tutorial_d")

50 PROC finish

60 END

70

80 DEFPROC_Objects

90 REM Draw holted flange with nuts

100 bolt_size=10 :REM holt 10mm diameter

110 radius=holt_sizef2

120 per=50  :REM pr=pitch circle radius

130nob=8  :REM nob=number of bolts

140 xcentre=100:ycentre=100

150 outer_radius=per+bolt_size

160 inner_radius=pcr-olt_size

170 PROC_ring(width1,black,grey1 xcentre,ycentre,inner_radius,outer_radius)
180 FOR bolt=1 TO nob

190 angle=bolt*2*Plinob+Plnob

200 xc=xcentre+per*COS(angle)

210 yc=ycentretper*SIN(angle)

220 PROC_new_group

230 PROC_polygon(wicithl black,dark_blue,xc,yc,1.6*radius/COS(RAD(30)),6,0)
240 PROC _circle(width1,blacklight_blue,xc,yc,L.6%radius)
250 PROC _circle(width1,black,grey3,xc,yc,radius)

260 PROC_end_group

270 NEXT holt

280 ENDPROC
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Of course further grouping is always possible by editing the file widinétw itself.

Insteadof usingtwo circlesto producethegreyring PROC_ring( ) is usedatline 170.
This givesa transparententre,insteadof a white discasin TutorialC.  This means
thatany objectbehindthe flangewill be
partly visible through the hole. See
Drawing2 of the welcome o o
demonstration. Only three Standard

Objects, havebeenusedin thesetutorial
examplesofar, butthe methodof useis o o
exactly the samefor the other objects

which are defined in Section
4 : Standard Objects. The parameters
usedby eachprocedurecan be defined o o
either as constants,or variableswhose

value is constantly being recalculated
inside any of the structuresof BASIC o o
such as REPEAT...UNTIL, or

WHILE....
ENDWHILE.

f) A Few Words of Text

The useof the threetypesof text objectaredemonstratedn TutorialE. A centrefor
thedrawingis definedin line 100, thenthetext string"System Font" is placed,in red
letters,15mmto the left of this by line 110. The words "Vector Text" arethen
disposedon a circular arc by
the loop 130to 180. The 10

. ' mm high charactersare drawn

Ta Acom Trlnlt Me |un' individually, in dark blue,
[ bold, regular font by

PROC_vector_text() at line

R 170. Eachcharacteris read

o\ 0 ]. in turn from the data at line

Q 190. Note that, astwo calls
6\ are made to PROC_Obijects

LLI + by PROC_DrawAid() then

the datapointerneedgo bere-
> System Font ’\ set at line 90, by use of the
RESTORE command. If
there is more than one

- charactein thetext stringthen
ey \Veer these are . grouped

automatically. Enter this
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programandrun it asdescribedabove. Load the resultingDraw file into Draw and
after selectingthe main objectusethe ungroup command. You will find that each
charactenof the string"Vector Text" is anindividual object,whereasll the characters
of "Fancy Vector" are groupedtogetherin eachcolour.  The lines 210 to 240
producethesesix superimposedtringsof Vector text giving a grey shadoweffect.
Lines 250 and 260 print the foregroundtext in yellow with ared outline. By varying
the weight and angle of the characters interesting effects can be produced.

10REM >Tutoriale

20 LIBRARY “<DrawAid_Lib$Dir>.Procedures”
30 PROC _report_errors

40 PROC_DrawAid(‘tutorial_e")

50 PROC finish

60 END

10

80 DEFPROC_Objects

90 RESTORE

100 xc=100:yc=100

110 PROC _text(red,xc-15,yc,"System Font’)
120 radius=30

130 FOR angle = 180 TO 0 STEP -17

140 xo=xctradius*COS(RAD(angle))

150 yo=yc+radius*SIN(RAD(angle))

160 READ char$

170 PROC vector_text(dark_blue xo,y0,10,bold,reqular,angle-90,char$)
180 NEXT

190 DATAV"'E"*C"/'T"*O"/R" " "' T"'E" X"\’ T"

200

210 FOR i%=1TO 6

220 weight=0.35-0.05*%:colour=i%

230 PROC_vector_text(colour,55,70,13 weight,20,4,"Fancy Vector')

240 NEXT i%

250 PROC_vector_text(red,55,70,12,bold,regular,0,"Fancy Vector')

260 PROC_vector_text(yellow,55,70,12 light,regular,0,"Fancy Vector')

210

280 PROC_outline_text(‘Trinity.Medium’ black,white,50,150,10,25, Tall Acorn Trinity.Medium",0)
290

300 ENDPROC
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An exampleof usingthe Acorn outlinefont is givenatline 280. Thelastparameters
the text angle which is set to 0. Try changing this to say 5 (degrees).

g) A Path to Progress

The DrawAid StandardObjectswhich havebeenusedin the abovetutorial examples
becomeinefficient for more complexobjects,suchas mathematicallydefinedcurves.
If sucha curvewasconstructedrom manyline objectsit would storemuchredundant
data. Consequentha setof procedurego constructPathObjectsaregivenin Section
6: Path Objects .

TutorialF showshow to generatenine cyclesof a SIN wave as a single path object.

The pathis initiated at line 90 to be a blue line, with nofill colour. Line 100 defines
the location of the startof the line, andthe first segmento be drawnis the horizontal
axis in line 110. Individual points on the SIN wave are then calculatedby the
FOR...NEXT loop from 120 to 150. Becausethe screenscaleis in mm a suitable
amplitudeof 30mmhasbeensetin line 120, andthe x scale,which is in degreeshas
beenconvertedto a suitablelengthby dividing by 20in line 140. As the stepsizeis
setat 10 degreesthe pathconsistsof some325 elements. Notethatthereis alimit of
1000pointson a path. The pathmustbe ended,andthis is doneby the procedurecall
at line 160.

If this program is run, and the
resulting Draw file Tutorial_f is :
inspected within Draw using | 10REM >TutorialF
<Select>Edit>from themainmenu, | 20LIBRARY "<DrawAid_Lib$Dir>Procedures’
thenall of the line elementsof the | 30PROC_teport_ermors

path will be revealed. (Try 40 PROC_DrawAid("tutorial_")

entering that one by mouse!) 50 PROC_finish
60 END

10

80 DEFPROC_Objects

90 PROC_new_path(width2,dark_blue,none)
100 PROC_move(180,100)

110 PROC_draw(18,100)

120 FOR x%=360 TO 3600 STEP 10
130 y%=100+30*SIN(RAD(x%))

140 PROC_draw(x%/20,y%)

150 NEXT x%

160 PROC end_path

170 ENDPROC
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AR
VUV VY

tutorial_f

Complexpathscan be producedin this way. For instancethe flange with holesin
TutorialC above could be described as one continuous path containing both
PROC_draw()andPROC_move()calls. Inthiswaytruly hollow rings,with "real"
bolt holes,canbe defined. The path sequencean be the subjectof the user'sown
proceduredefinition. TheresultingSpecialObject,sayPROC_flange(), canthenbe
called, using the user's own dimension values each time as required.

h) Pointing the Way

As a further exampleof sucha userdefinedSpecialObject let us supposehat a dial
object with a positionablepointer is required. The program TutorialG gives an
example of how this might be done, and the figure below shows three pointers.

) =) A)

tutorial_g

These pointers are produced in TutorialG by the user defined procedure
PROC_meter(x,y,reading%, size) Lines 90 to 110, within DEFPROC_Objects

make three calls to this procedure,producing three sizes of the pointer at three
locations,andat threedifferentindications,+100%,0, and-100%. Any intermediate
position could equally well be produced.
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10 REM >TutorialG

20 LIBRARY "<DrawAid_Lib$Dir>.Procedures"
30 PROC _report_errors

40 PROC_DrawAid("tutorial_¢")

50 PROC finish

60 END

10

80 DEFPROC_Objects

90 PROC_meter(100,100,100,0.8)

100 PROC_meter(130,100,0,1.0)

110 PROC_meter(160,100,-100,1.2)

120 ENDPROC

130

140 DEFPROC_meter(x,y,reading%,size)
150 IF reading% >100 THEN reading% = 100
160 IF reading% <-100 THEN reading% = -100
170 PROC_new_path(width2,blacklight_green)
180 PROC_move(10,0)

190 PROC_draw(-2,2)

200 PROC_curve(-2,-2,3,0,3,0)

210 PROC_draw(10,0)

220 PROC rotate_path(0,0,reading%/3)

230 PROC_move(9,9)

240 PROC_curve(9,-9,13,3,13,-3)

250 PROC_draw(11,-10)

260 PROC_curve(11,10,15,-4,15,4)

270 PROC_draw(9,9)

280 PROC scale_path(size)

290 PROC locate_path(0,0,xy)

300 PROC end path

310 ENDPROC

Within DEFPROC_meter() the pointer is initially designedin the centreor zero
position by the path starting at its tip. Line 180 definesthis to be at the arbitrary
location (10,0). Since the path is finally locatedby line 290, this origin point is
selectedor arithmeticalconvenience. Lines 190 to 210 define the pointer,which is
thenrotatedaboutlocation(0,0) to the requiredangleby line 220. Note thatthe path
doesnot needto be completedat this point, and rotation appliesonly to thosepoints
definedprior to this instruction. The pathcontinueswith a moveto thetop endof the
scaleat line 230, andthe scaleis definedby the nextfour statements.The whole path
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Gears

is thenscaledo sizeatline 280. Notethat,like PROC _rotate(), this scalingcouldbe
appliedto only thefirst partof the pathif required.The pathis thenlocatedat the point
X,y passedisPROC_meter() parameters.Finally the pathdefinition endsatline 300.

I ) Multiple File Output

In the aboveexampleit may be desiredto saveeachpointerasa separatdile. The
necessary changes are given in the listintprialH.

10 REM >TutorialH

20 LIBRARY "<DrawAid_Lib$Dir>.Procedures"

30 LIBRARY "<DrawAid_Lib$Dir>.Instrument"

40 PROC _report_errors

50 FOR meter%=1TO 3

60 filename$="Meter"+STRS(meter%6)

70 PROC_DrawAid(filename$)

80 NEXT meter%

90 PROC finish

100END

110

120 DEFPROC_Objects

130 IF meter%=1 THEN PROC_meter(10,10,100,0.8)
140 IF meter%=2 THEN PROC_meter(10,10,0,L.0)
150 IF meter%=3 THEN PROC_meter(10,10,-100,1.2)
160 ENDPROC

The Draw files are generatedvithin the loop 40 to 70, with the filenamevarying for
eachcall to PROC_DrawAid(). The drawingsare storedindividually as Meter],
Meter2 and Meter3 The procedurePROC_meter( ) having beenprovedhas now
been added to a user Library nanhestrument

This facility enablesa userto producewhole rangesof parametricdrawings,of similar
objectswhich vary with the value of any numberof parameters.Examplescould be
gearwheels,multi-pin chip symbols,poly-moleculediagrams,or a rangeof window
modular frames.

I ) Further Exercises.

Many further examplesareincludedin the Exampledirectory,andin the maintext of
the Guide.
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19: Tools

1) MessageMon

If the BASIC programMessageMoris draggedonto the installedDrawAid icon thena

32kBytetaskwindow is opened. This Edit taskwill recordany input andoutputfrom

following user'sprogramtogethertogetherwith DrawAid statusmessages. If the
<Shift> key is held down whilst clicking on this task window Close icon, then the
window will be "iconised" onto the background. However,the taskis still running,
andcanbeopenedup laterby clicking ontheicon. Thisis a usefultool for debugging
as it can be used to trace execution of the program.

2) Palettes

For use with multiple grey levels the palett&®yandDefaultare included.

3) BasicEd

As Version 3 of DrawAid canonly be run on RISC OS 3.1 all userswill haveEdit,
consequently the to@asicEdis no longer included here.

4) BasicTask

The functionsof the applicationBasicTaskwvhich was suppliedwith previousversions
of DrawAid, are now incorporated into tirawAid application.
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20 : Upgrade Notes

DrawAid Version 3 works in essentiallythe samemanneras previousversions. The
most obvious differenceis the presenceof the new monitoring program, but some
proceduredhavebeenextendedvith extraparameters. However,thereshouldbelittle

difficulty in adapting earlier programs to work with the new version.

A numberof usersof DrawAid 2 requestedhatthe utility haveanicon ontheicon bar,

and behavein a fully RISC OS compliantmanner. Becauseof problemsassociated
with adding libraries and BASIC user programsto a Wimp program a separate
applicationnow providesan interfacewith the user. This independenprogramhas

assumedhe DrawAid nameandicon, andinteractswith the user'sprogramthroughthe

facility of systemvariablesto exchangemessages. It hasalso takenon the task of

illustrating the files produced, using the Ac@rawFile module.

Changes which will be required to existing programs are to the procedures:
PROC_sprite( ), and PROC_outline_text( )

Both of theseproceduresiow havean extraparamete(the lastin eachparametetist)
which definestherotationangle. If this parameteis notaddedto earlierprogramsthe
userwill receivean"Argumentsof function/proceduréncorrect:" message. However,
old programsare easyto changewith careful use of the Global changefacilities
available on most editors.

The procedure#ROC_dimensions(JandPROC_dimensions_off() which previously
usedthe suppliedVector font, now usethe Acorn outline fonts. The vectorfont can
still be usedfor pen plottersby usingtwo new associategrocedures. Seesections
4: Standard Objects and13: Other Procedures for information about these changes.

A problemin DrawAid2 when calculatingthe drawing boundingbox with non mm
units hasrequiredthe introductionof the proceduréPROC_set_units() Thereserved
variableunits is no longer used. See sectiogsdnd 14 for further details.

If you find any problems with using either old or new programs please let us know.
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