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Errata

. - e e e

Revised Disk Loading Instructions

The diskette supplied after 17/03/82 i=s no longer sclf-booting. The
auto cormand will load the file STRI/OMD on powsr-up.

At [0S READY prampt type BASIC press <ENTER>

To HOW MANY FILES question press <ENTER>

To MEM SIZE question type

GODDD <ENTED (48k memory) or 43616 <EMTER> {32k memory)
At READY prompt type RIN"HEEGIN® press <ENTER>

Execution will then be under programe control. Follow the
instructions in 'Getting started' (Disk demonstrations) on Page 4.

Routine to Load Character Seis saved vsing the Setup Programme

10 REM TO BE USED WITH SYSTEMS AFTER 17/03/82
20 CLEARSD00 : TPHEMS 2000 0THENDS={ ELSFDG=5H4 000
30 CLS: INPUT™ENTER GRAPHICS MAME ";Q08

40 TFRIGHTS (005, 4O " /PIC " THENOOS=006+ " /PIC"
50 GOSUBIS000:CLS10UTLSS, L FORX=12BTO255

60 PRINTX;CHRES (X) 5 1 MEXT

70 PRINT;PRINT:INPUT"PRESS ENTER TO RE-RUN ";A
B0 GOTOE0

19000 M=l :E0SUB20000 : PORK=0T06 :GETL, X+1 : ARSSHCS

19005 V="ARPTIR(ABS ) : FOFELE425, L1 PORELG424, X 1 YI=IERTI (V)
19010 REXT:CIOSE: DEFUSH I=gil8 ] D+0S s i=l=R 1 {0 ) (RETURN

20000 ARS=STRINGS(J52, 32 ) DEFUSH S=g HESICH0S (OPEN"R", 1,005
20010 TFLOF(1 J=0ANDM=1THFNCLOSE : EITLO0S  EREOR, 55 :C0T020030
20020 FIELDL,252A8ACS

20030 RETUEN

TES-8 High Rewrlation Grashie



Introduction

Introduction

TRS-80 Mcdel 1 graphics are AOM based and limited to the 3 down by 2
across block patterns represented by charaster codes 128 bo 191
inclesive (Bex BO-BF)

High resolution RAM based graphice supplement the existing graphics on
the TRS-80 by allowing the usor to create as many sots of up to 128
high resclution graphic characters as the imagination will allow, Each
set may be saved to disk or tape for recall as desired,

The acreon of the TRG-80 is divided into 1024 print locations, 64
horizontally on each of 16 vertical lines, each of these 1024 positions
can display one character, (graphic or otherwise), As stated, a graphic
character consists of a combination of the 3 down by 2 across block
pattern which makes up the display area

i.e. Printing CHRS$(129) would display the top left hand block of tha
& blocks mvailable at the print location.

!

Enhanced
Graphics

Original
Graphics

Bxamination of this display would show that the illumirated porcion
conaists of 4 horizontal scanning lines (rows) with 3 dots per row; ac
the total character display area consists of 6 of these blocks it
necegaarily follows thab there are a total of 12 rows each with & dots,
i.e. a 12wk dot matrix, Control of each of thass dots improves the
resolution of the display by a 12 to 1 ratio.

HAigh resolution RAM based graphics achieves this and even sore.

In saddition te providing sich high resoluticn graphics over the
character code range 128 to 191 the facility is extendod to overlay the
compression code area of 192 to 255 (Bex OO-FF) giving 128 charactercs
in sach set created.

Whilst the full set of Tandy graphics are retained and available on
power up or by making a simpla "OUT 150,1% statement, they cannot be
displayed on the screen at the same tioe as the high resclutioa
graphics. However as 128 high resolution graphics characters are
available it is poasible for the user to reproduce the Tandy set
togethar with 64 other characters,




Introduction (continued)

When the lower sase driver supplisd is loadasd all 128 high resolation
charactors (Codes 128 to 250 (Hex 80-FF)) can be POREN, PRINTERD SINGLY

or PRINTED in STRINGE onto bhe scresn ueing ordinary BASIC stalemonts
or ASSRMALY codo.

NOTE :- hhen lower case has been Joaded, transter balwoan cppor snd

lower casc is posaible by similtanecusly oresainsg thwe <SHIFE> and
<{SPACE BARD ar <3HIPT> and <>,

General Description

The modificalion noonssary to achisve these high resolution graphics
involves:s=

The provision of additional RAM (supplied in a ssperabe expansion
bBox).

The [itLing of an additional ribbon cavle Lo the koyboard and the
installalion of a lNally descending lower case malification. IT a
ditFargat lower caze mul, has boon Fitted b will be replaced,

The minimpm mechine repirement for this modification is =

4K [evel IL(1EK level IT up is recommonded)
momme of Bhe 4 bo 48K of RaM in the Computar configuratioh is regquired
to provide the high resolution graphics Eacility, as all of tha RAM
raquired 13 contained in the expansion box supplied.
Astanhly of the mdified vnita is quite simple.
[l Assenble the Coputer in the normal configuration,

{2}  Plug the new ribbon cable fron the kevboard Into the RAM
expansion box supplied,

[3)  Por a Keyboard only system, plog the wider ribbon cable lrom the
RAM axpansion box into the Esvooard BExpansion Poct.

For an Bpandion Interface system, plog the: wider ribbon cable
from the RAM axpansion box into the Interlace Bpansion Pork,

(4} Powor up a8 narmal .
Ploase rafer bo appropriate picture on page 14,
All necogsacy driver peograsmes are supplisd on 4 301F booking disketis

or a salf running cassatte. As [ar as it is possible to say all

axisting soltwara will continue to perform in che same manpey a3 bolore
with this mdification installed.

Thes-in ligh Howplolbea §srapisicy



Introduction (continued)

How It Works

The 128 graphlc characters available are only accessible by, means of
"OUT® astatements, This ia due to the fact that they wworlay Lo sene
mefory locat ion as ROM, Normally ROM cannot be written to e six TRS-E0
mut by using 4 of the 256 available parta, the high resolotios graphics
RAM coan oo accessod and written to,

The "OUT" statements usod with the high resclution graphics a--:-
T i . 1 = pisplay high rosolution graphics.
e 40, 1 = Allow writimg to RAM goaphics,

e 156 ; 1 = Display Tandy graphics (default on power up and
rosok ),

oUT 155 , 1 = pooess high resolution RAM graphdes.

The character codes which may be used to display high resolution
graphics are 128 to 255 inclusive.

The mamory locations used by the high resolution graphics RAM are from
0 to 3047 decimal, As only 12 lincs of data are usad to form a graphic
character, it is noccessary to skip 4 memory locations betwsen tho
programming of each character. This means that memory locations 0-11
will hold the first character, 16-32 the second character and 32-43 the
third character etc..

Bach morory location holds one graphic line. Therefore to programm: a
single line acroes a character the docimal mumber representing the
first 6 binary digits mst be PORKED into the memory location, The
docimal number will be between 0 and 63, POKE-ing 0 will leave a blank
line whereas POKE-ing 63 will white cut that line, An cxample of this
technlyu: 1» domonstrated in A programme on page 13,

128 129 130

' i Ja

1 = %

1 3

F i’ iy '
4 = B 2 i
2 1 a7

i ad i

T w5 i

d A% ]

9 i = i
1. iy bt
1 aw i

At this juncture disk users can skip the following section and continoe
roading overleaf at the saction headsd “GETTING STARTED :- Disk
Demonatration . ®

0. Bl Hohs bt b Cirmpl b



Setup

Getting Started (Cassette Based Graphics)

1. Power up computer and answer "Mamory Size® by pressing <ENTER>,

» Put "GRAPH™ side of tape into tecorder and ensure it is resound,
. To "FEADY" prompt type SYSTEM and press <ENTERS,

« To "*3% prompt type GRAPH, put recorder inko PLAY, press <ENTER>,
» Following a successiul load, a "FEADY" prompt will appear,

« Turn tape over to "SETUP" side and rewind.

. Press PLAY, type CLOAD and press <ENTER:,

- D0 completion of load type AN and press <ENTER>.

OO sl T U e Ll RS

¥You are now in the setup mode and can begin to experiment and create
your own high resclution graphic characters. You are now advised to
read the section headed “USING THE SYSTEM™ on page 5 relating to the
use of gption 3. All commands explained are useable with the exception
of those indicated by (Disk Only) and the <Save ccemand,

To save your character set, use a new or erased tape and type <5>. The
screen will clear and full instructions will be displayed at the top.
The programme written to tape will have the system name "GRAPH".
Should you wish to load a previously saved character set, press <E>nd
and answer Y to exit guestion and then follow load instructicns 3 to B,
HJTE :- The system name "GRAPH" must always be CAPITAL letters.

Getting Started (Disk Demonstrations)

Load the diskette (supplied with the high resolution graphics
medification) into disk drive 0 and press the reset button.

As the diskette is self booting this cperation will result in the
display of a menu offering 4 optionz, The user is requested o enter a
cholce, - simply type in the number of your choice - (the menu choice
acceptance relles on an INFEY routine so there is no requirement to
press {ENTER>] .

Press number 1 and see what happensi,

There it took a little while but the screen now displays a chess board
pattern & & full set of chess plece lmages.

This is a demonstration to show the user the quality and potential
available from the high resolution graphics facility. The set of
characters used to create this chess picture are those always loaded by
default when accessing cotion 4.

THES- B8 High Brsnlutbes Graghies



Setup (continued)

Now proga any ke and see another desmonstration,

The screen now depicts s cirguit disgran of a DO power sipply.
Once agaln this 15 only a demonatration but it shows quite clearly the
advantages to be derived from the high resolution graphics facility.

The graphics used to Sreate this picture are available on the diskette
supplied and may be ascesgoed from option § by <ioading character set
oo,

The doronstraticns so far have irdicated tiyr qualit and the stacic
1
[:i:ﬁ-Eihi lities of hiah oo luE1on graptics.,

Tet us now a0 what can be done to bring life to the system,

Press the lotbter <FE» and hald it down for a [ow seconds, This Wil
bricak from antion 1 and retorn you b the malin memi,

Bow solect opbion 2,

Indtially the screen will disclay a few sentences describing what is to
follow, Take a good look at this bacause it shows an eomple of the
fully descending lower case modification built into the system,

Hold down the {SPACE BAR» to change the display.

Five displays of a sectionised internal eombustion engine will appear
on the screon. The four outer displays depict the individual strokes of
a "Four Stroke Engine®, The contre display shows an animated version of
the complete cycle of gperation, i.e, The revolution of the crankshaft,
the rise axd fall of the plston and the opening and closing of the
inlet and exhanst valves,

IO COETS IO
Indet valve oper Valury
Pifton drsoends £ | et
dranng im Puitan
BirAuw] max Foues |

O
LIELIT

3 =13

Valwe
[ompressed Gas e
T Bl b F1ijaltuee]
Spark, mpands

L pueshes
‘ o

' . #

At this point typing in a mumber from 0 to 9 will control the speed at
which the englne runs.

S0 high resolutlon graphics are nct limitad to the display of set
patkerns, in addition to creating betber gualibty graphics, bhey can be
animated as reguired,

These demonstrations wWill have indicated some of the possibllitiss
using RAaM basad hiah resolution 1|r-|lr:||1.'|'.=,'. Chviously bthe FAnG e iz
limited only by the imsgination of the user. Press <Ex to return to the
mAln Mmenu.

T -30 High Besoluiea Coraphies



Using the System

Character Setup (Option 3)
Creating Graphic Characters and Pictures.

After roading the manual it is recommendad that you, the operator, use
and cxperiment with the system to familiarise yourself wath the
commands, Tn this way you will quickly become conversant with the
creative potontial of the systen,

Now lets gob down to creabing some new and personal high roesalution
graphic characters.

First of all skebch ook 4 patbern or picture on &4 copy of the grid
layout in Appendix "A" of this manual. The heavy lines on the grid
layout which split the grid into a 12 » 6 cell pattern, indicate the
limita of oach character bDlock.

Then number ooch of the 12 x 6 blocks that your picture uses starting
at nombwr 128,

Using cotion 3 in the main memu - and (ollowing the instructions
relating to that opbion (seo page 6). The user can create the graphic
charactors required to reproduce the picture sketched,

When creating a character it is necessary to set each of the individual
cells in the 12 x 6 block that has a sketch line drawn through it.

Skatching the layout of the graphic characters prior to creating them
will save a considerable amount of editing time when you get around to
assembling the picture.

Selecting cption 3. Allows the user to set up graphic characters as
roquired. On pressing <3> at the main menu tho screen will clear and

display =-
Entor start character [128=-355)

Enter the number required and press <ENTER>. Pressing <ENTER> only will
default to character 128, The screen will clear and display :-

Character () or Immediate (I} update

Pressing <C> will wnable the user to construct a character in the left
hand sob un grid, When <FNTER> is pressed, to accept thoe character
formed, the true size character will appear above its mumber on the
extrame right hand top of the display. Pressing <I> has the same effect
as <C» with the added advantage that, as every position in the grid is
et it is duplicated, real size, on the right hand top of the display.
This mue of character constroction is slightly slower Lhan using the
<> optinn. Upon solection of either of the above options the screen
will ance mre clear and display :=

How Character sekb <M> or Ro-enbter programme <R>  (Disk Oaly)

T =R I ligh Resslution imphies



Using the System (continued)

Prossing <W» will cloar all character positions in the graphics box
memory, Selacting <R>» will allow the user to re-onter the set up mode
to access or update a previously loaded or constructed character set.

Not. o

It is recommended that <N be sslected the first time option 3
is used following initial powsr up.

When one of the options above nas been scloctod, the screen will clear
and display :-

N >

The grid, on the left side of the screen measuring 6 cells by 12 cells,
represents the size of a single graphic character, With a blank space
bounded by bwo wertical white lines on the right hand sida representing
a central portion of the video acreon and designated the "Picture®
area,

Across the bottom of the scrocn are the ocoomands necessary to creats
and save graphlc characters. Whilst at the top right, above the picture
area; will be displayed a range of ten character code numbers and the
graphlc characters they represent,

A cursor will be flashing in the top laft cell of the setup grid, If
the right hand graphic code number represents an existing graphic
character then the shape of that character will be displayed in the
setup grid if the dPpdate key is prossod.

To create a graphic character, decide on the imsge you

then mowve the cursor to the cell position you wish to set and press the
<EPACE BAR>, This will white out the cell position at whi

the curscr will move to the next cell
ko the first cell on the left of the
ing tho cursor and setting the cel
s complote. Sould an Incorrect cel

%

Dnoe a character is completed, pressing <ENTER>» will set tha char
allocate it a character code number and clear the setup grid ready for

matches its adjacent one when used to create a picture, they can be

THH-59 High Rosnlotion Graphic




Using the System (continued)

assambled in the "Picture™ area om the right, To do this waosa <%, a
cursor will flash below the right hand graghmic character at S oo of
the scrocn.

Presaing <ENTER* will insert thiz character into the bop laft hand
corner of the picture area and it may be moved into the required
position with the <ARFOW> keys.

Preasing the <SPACE BAR> will set the character In Lhis position,
leaving the same character available to be moved to ancther lesacwon
and sot as required,

Pressing <ENTER» will set the character into pogition and roturn Lhe
curscr o the graphic character selection at the top of tha scroen so
the samz procesdure may be followsd until a complete plcture is
compiled, Use of the <;» or <= keys enables the user to seloct bLha
character regquired for use,

To erage a character or clear a block on the "Picture™ ares, scb Ui
cursor in the correct location and either overwrite with a now
character or press <B> to clear.

Should the characters created not match or should additional charactors
need to be created you can return to the sstup proceedure by pressing
LB,

HOTE :-

If a character is displayed in the "pPicturs® area and o change is
made to the format of that character using the <bpdate facility, the
change will be reflected in the picture,

When compiling a picture it may prove easier to display the graphics as
black on white (Imrerse).

To do this - after peessing <P> press <Wr.
In this mode pressing <B> will return you to a blank picture area,

To <Srave of <Ldoad (Disk Only) a character set, the cursor MIST be
in the left hand setup grid,

Once the range of graphic characters iz complete bype <8 and the
screan will proompt :-

ENTER DISK RAME OR <g» TO EXIT

Prossing <€ will return the user to the graphics setup.

Typing in a name, of up bo oight letters, and pressing <FNTER* will
save a sot of 128 graphic characters to a disk file of that name ready
for recall ab amy time,

To reload and edit a "Graphic Character Set™ previously saved to disk =
type <L», enter the name given to the character seb when saved and
press <ENTER», The required character set will then becoms avallable
for editing. Simply select the required character csing the <p» or <>
keys and <pdate the cells of the charackter as required.

Dont forget to save your edited version to diskil]

To exit from this option press the <E» key. A flashing display will
appear at the bobttom of the screen asking :=

1 R4-B0 Migh Resadution Cirmphics



Using the System (continued)

ARE YOU SIRE YO0 WISH TO EXIT TO START (Y/N)

Answar as appropriate. This facility has been includad to prevent
accidental loss of the current character set. Answoring "Y" will return
you to the mmin manu,

Disk Screen Editor (Option 4)

Scelocting option 4 at the maln monu will clear the scresn and
display:=

A range of commands, acroas the top of the screen,

A sot of graphic characters, across the bottom of the screen. The
chess character seb .3 always loaded by default.

A cursor will be [lashing in the top laft hand cocner of the screen and
it will be seen that this cursor is in the form of the character

displayed at the hottom centre of the display. HEach character selectod
acts as its own cursor.

From this position and using the commands displayed, the picture of
vour choloe can be created on the screen,

To do this, move the flashing character salected to the required
position on the screen and set it into position by pressing the <SPACE
BAR», If the same character is required in another position, simply
move the curscr to the new position and press the <SPACE BAR» again,
Changing character is achieved using the <-» or <;> keys, The cursor
will also change to ropresent the character chosen. If the <CLEAR> key
is pressed after entering option 4, then the ASCII characters, direct
from the keyboard, may be incorporated in the picture display. Pressing
COLEAR> anain will return control to the graphics set currently loaded,
Follow this procedure until the pleture (s complate,

The completad picture ¢an be sawed bo disk for future recall and
display by using the <S-ave command,

As the displayed commands show, an alternate, previously saved set of
characters can be loaded onto the screen so any desired picture can ba
created,

After typing <I>, reply to the screen request to load either a
character Htcltnpicturamﬂ then presa <ENTER», It is important that
if a picture is loaded, its corresponding character set is also loaded.
Failure to follow this may give unpredictable results.

Should the name typad in be incorrect, the screen will display the
meREAgE -

CAN'T LOAD FLLE @ CHECE WAME |

and after a short pause return to the request for the name of the
graphlc set required.

To exit from the <Load option press the <> key. Exit from option 4
and roturn to the main menu is achioved by pressing <E>.

A summary of commands for both option 3 and 4 are listad on the
following pagna. Try them and you will scon appreciate their function.

THRS-30 High Ressbwiion CGiruphic



Instruction Summary Sheet

Graphic Character Setup (Option 3)
LEFT HAND GRID (Character Formation Mode).

3 Move cursor one cell to right

=3 Mowe cursor one cell to left

<4 Move cursor one cell down

<1 Move cursor one cell up

<SPACE BAR> Sst (white—out) oell

<@> Reset cell

<ERTER> Aocept character (as formed in grid)

<E> Bxit gption 3

R Blank out character grid

<I> Invert existing character in grid

<L Ioad graphic character set

<P Mowe to "Picture® arca

<R Rotate character about centre axis in
grid

B Bave graphic character set

<L Update character in grid (indicated by
e )

e White out character grid

THS-80 1ligh Rrsoloiion {oraphics



Instruction Summary Sheet

Graphic Character Setup (Option 3)
PICTURE AREA (Form Picture Model.

CHARACTER SELFCTION :-

Cix OF <4» O >

=3 Oof U= Or Dk

ol
L

L ENTER>

B>

PICTURE LAYOUT i=

<

R

<4

o

CEHIFL <>

CEHIPT ¢

<EPACE BARY

< ENTER>

R

cE>

Select next higher numbered character
Select next lower numberod character
Select 9th character lower
Select 9%th characier higher

Place selectad character onto
"pickurs® area

Blank oukt "Picture™ area

White out "Picture” area

Move curaor one Space to right.
Moroe cursor one space to left,
Move cursor one space GoWn .
Move cursor one space up.

Move cursor 5 spaces to right.
Mwe cursor 5 spaces to lefl.

Set character and move cursor to
next space retaining same character,

Sat character and return cucsor
to graphic selection.

Erase character at cursor location

peturn to left hand guid.

TRS-80 High Resolutbes {iraphic
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Instruction Summary Sheet

Full Screen Editor (Option 4)

Move cursor one Soacoe b ridgbt.

Movie cursor one =pace to lefo.

Lot Mowe CUrsor e EpaEe .
b Move curssr one space down,
CEHIFT =™ Move cursor 5 soecot to righl,
4 b Move cucser 5 spaces o lefl.
i Incrament character by 1.
= Decrement character by L.
5 Increment character by 15.
L= Decrement character by 13,
<SPACE BAR> Set character in position and
mowe cursor bto next space on right.
< ENTER> Set character in position and
leave cursor at same location.
ST ERR Toggle between ASCIT and graphics mode
B> Erase character at cursor location
CE» Exit Option 4.

1 = Load graphic character 220
2 = loal saved "pPilctire®

Ea Bave picture to Jdisk.

T Allows exit from <Lroad commanc

TS 40 10k Resalutisa (araphie
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Example Programmes

Example Programmes

The following programmes demonstrates how easy it iz to access,
display and update part character sets, The update technique can be
utilised within a basic programme to create your own characters,

NOTE :- Toape users must ensure that their original "GRAPH" programs is
first loaded.

10 FEM %+ ROUTINE TO ALTER ANY CHRARACTER LIME (128 TO 253)
20 CLE:IEARLO0: (EFINTA=E

30 OUTLSS,1:FEM *+ SET IM HIGH BESOLITION MODE

40 PORE=128T0255: PRINTH ;CHRS (X ) j 1 HEXT : HEM ** PRINT CHARATTERS
50 Cel:C=0:p=0:FEM "% FESET FLAGS

60 INPUT"ENTER CHARATER MUMBER (128-25%) ";B:GOSUS130

T0 B=B-128:0=f*16:FEM "= CRLOTLATE ADDRRSS 0 UPDATE

80 IMPUT"ENMTER DECTIMAL MUMBER 70 CHAMGE (0-63) B R:GEIR1 30
90 IMPUTEMTER LIKE MUMBEH (0=11) OR <EMIER> e LGSR0
100 QUTl40, L:FEM &+ SET M HIGH BEESOLUTION WITE MODE

110 POEECHL.A

120 OUT130,1:G0T050

130 PRINTE89E ,CHRS (31} ;: FETURAN

140 BD

5 REM ®** BOUTIHE TO DRAW A DIAGORAL: LINE (W SCREEN
10 CLS:CLEARS00: DEFINTA=E :R=l

20 QuUTla,l

10 PORX=0T0S : POKEX , Ny POREX+22, K: B=tHN

&0 WEMT

50 QUTl3o,l

60 PORX=0TO1023STEPGG

T0 PRINTEX, CHRS (128 )+CHRS (1295 ¢

B0 HEXT

90 GOTO90

5 HEM ** ROUTINE TO DRAW SOURRE OR RECTANGLE

10 CLS:CLEARSO0: EFINTA-T

20 orlss, l:o0rldo,l

30 PORM=0TOLL : FOKEX, 1: POKEX+16, 32 NEXT

40 POKE3IZ,63:POKESE, 63

50 QUT130,1

60 PRINTEO0,;: INPUT"ENTER NUMBER OF CHARACTERS ACROSS "1AS
TO IFVALIAS ) <1ORVALCAS ) »62ZTHENPRINTR0 ,CHRS(31)

80 GUTORIELSEA=VALIAS)

90 PRINTEL2S,;:INPUT"ENTER MUMRAPR OF CHARACTERS DOWN ";DS
100 TFVALIDS J<10RVAL (D5 1> 13ITHENPRINTRLZE ,CERS (11 )

110 GOTO0ELSED=VAL (DS -1

120 CLS

130 PRINTTAR(L}STRINGS(A,131);

140 FORY=0T0O0: PRINTE(Y41)*64 ,OIRS (1281 ;

150 PRINTE((Y+1)%64 b+A+l CHRS(129);

160 MEXT

170 PRINTE((D+2)*64)+1,STRINGS (A, 1301

180 IF INKEY$="“"THEN1B0ELSELD

THs-B8 Higs Rrsoduiion Grapblo
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System Assembly

Kevhoard With Interface

Plug Wide Ribbon
Cable into 40 Way

Bus Extension Lt i
L
% ¢

.
20 Way Ribbon /
Cable From Kevhoard

Kevboard Without Interface

20 Way Ribbon /
Cable from Keyboard

Plug Wide Ribbon
Cable into 40 Way -
Bus Extension Refer to General Description on Page 2



Graphic Character Setup Sheet ( Appendix A )
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Setxy

Seixy

Satyy is a machine language programme which can be loaded optionally
fran disk or cassetbe tape.

Individual puuﬂﬂ can be set or resek, It is also possible to detect
the status of individual pixels, this is similar to the standard
point routine but requires a different syntax. Although setiy allows
plotting there are still only 128 graphics characters which can be
allocated, To optimise on character allocation setxy maintains
intarnal control and reuses redundent characters. Even so it is
mecessary to consider the size, complexity and repetition of
characters,

1f a design or picture utilises all 128 characters an out of memory
prror will oocur. IFf this error ocours whilst setxy is drawing on the
soreen then rationalise on your design and re-run your program. A
divide by zero error will ococur if the co-ordinates given for a
rectangle are on the same horizontal or vertical plane. The only
other arror message generated by setxy is a function call erroc. This
will oocur if a polnt is acoessed outside of the screen range for the
waralon of setxy being executed (see Appendix B).

Pacilities haw: been included in sebxy to -

a) allow the screan to be cleared and all characters
to be reallocated.

b) allow a point to be set or reset on the screen,

e) allow vectors to be plotted or resot.

d) allow status of a point to be returned.

i) allow pectangles to be drawn or reset.

£) allow filled rectangles to be drawn or reset,

NOTE @ Disk users do not need to load STRI/OMD to usc setxy. Tape
users must not load the GRAPH tape when using sebxy. To print
existing characters creabed using setup load the appropriate CRAPH
tape and then load the PRINT side of the cassette supplied.

TES-30 High Resolaibon Crmphics



Setxy

Loading Setxy Tape

1. Power up computer as normal.

2. Answor Memory Size by pressing <{ENTER>.

3. Put SETXY side of tape into recorder and rewind.

4. At Ready prompt type SYSTEM and press <ENTER>.

5. At *7 prompt type SETXY, put recorder into play,
press <ENTER>

6. On completion of a sucoessful load the scresn will
clear, Setxy initialised will appear,

7. At the Ready prampt load or type in your programme.

Loading Print Tape

MOTE : PRINT is appended ko SETXY therefore it nood
only be loaded separately if charactors created
by SETUP are to be printed.

Follow loading instructions 1 and 2 as above

3, Put "GRAPH" side of tape into recorder and rewind.

4. At Ready prampt type SYSTEM and press <ENTER>.

5. At *? prompt type GRAPH, put recorder into play,
press <ENTER>

6. On completion of a successful load the Ready prompt
will .

7. Put "PRINT" side of tape into recorder and rewind.

B. At Ready prampt type SYSTEM and press <ENTER>.

9. AL *7 prompt type PRINT, put recorder into play,
press <ENTER>

10. On completion of a sucocessful load the Ready prompt
will appear.

11. Load or type in your programme,

The above "GRAPH® tape should be a user created character set.

Loading Setxy (Disk) and Printer Driver

1. Load SETXY disk into drive 0 and press reset.
The auto command will load STRI/CMD on power-up.
2. At the [0S READY prampt type [OAD SETXY/OMD (only if
SEMY is to be used)
PRINT/OMD will work with either SETXY or characters
created using EETUP
. At the DOS READY prompt type LOAD PRINT/AOMD press <ENTER>
. Follow the revised loading instruction sheet.

i R

MOTE : 1. 48k disk systems only.
2. option 5 at main menu initialises SETXY.
3. Upgrades prior to 17/03/82 may rot have
hawe the enclosed errata sheet.

THR-B8 1high Bnalstion Grephic
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Setxy
—

COEMAND DESCRIPTION
M Clears out all 128 characters, sets all
pointers to zero and clears the screen,
CMD XY ) Draws a dob at position X,¥
Examples - CMD(100,100)
MDA, B)
MO (MY ) Rescts the dot ak position X, ¥
Examples := CMD*(100,100)
oM™ (A, B)
EP(X,Y) Returns the status of the dot at

position X,¥. Dot on peturns -1
Dot off returns 0.

Examples - ?&P{100,100)
CmgP (A, B)

LEET (X, ¥, X1,¥Y1) Draws a vector (lins) betwsen XY and X1,Y1
Examples = LSET(0,0,100,100)
LEET(A,B,C,D)

LEET*(X,¥,X1,Yl) Resets the vector (line) between
X, Y and X1,¥1l
Examples :— LSET*(0,0,100,100)
LSET*(A,B,C,D)

RSET(X,¥,X1,¥1) Draws a rectangle using points X,¥ and
X1, ¥l as cpposing oorners,
Examples ;- RSET(0,0,100,100)
RSET(A,.B,C,D)

RSET*(X.¥,X1,¥Yl) Rescts a rectangle using points X,¥ and
X1:¥1 as opposing cormers.
Examples :- RSET*{0,0,100,100)
RSET* (A, B,C,.D)

RSETF(X, Y, X1,¥1) Draws a filled in rectangle using points
¥ Y and X1,;Y1l as opposing corners.
Bxamples :- RSETY(0,0,100,100)
RSETF(A;B.C,D)

RSETF* (X, Y, X1,¥l) Resets a [illed in rectangle using podnts
%Y and X1,Y1 as cppoaing cornercs.
Examples :- RSETF*(0,0,100,100)
RSETF* (A,B,C,D)

Mote :- ALl the above coordinates must be within the range, listed
in Appendix B, for your machine.

| e ————— ——— IE
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Appendix B
SRFEFN LIMITS
¥ Coordinate Model I =0 o 383
¥ Coordinate Model T =0 to 191

USEFUL ADDRESSES

i 0 Y T T T e —

DESCRIPTION [SETXY) HEX ADD DB ADD DISKE/TRPE
INITIALISATION ADDRESS  F920 63776 DISK
SYSTEM ENTRY ADDRESS F37D 63869 DISK
LOCASE ENTRY ADDRESS F355 63829 DISK
LOCASE ENTRY ADDRESS 5306 21254 THEE
PROTECT MEMOHY EAGL 60000 DISK
START OF ROUTIME EASL 60000 DISK
S0ART OF ROUTINE 411 19457 TAPE
EXD OF ROUTLHE Fra2 65410 DISK
END OF ROUTINE 5675 22133 TAFE

(S POKES FOR TAPE PRINT ROUTIME PORELS526,105:POKEL6527,78

ERFEOR OONDITIORS

R W W W e e

Error Code, 7

Error Message. — Out of Mamory.

Frobable Cause, All 128 Characters usad,

emedy . Type OMOC <ENTER> raticnalise on your
design and re-run your programme,

Erroc Code. E

Ertor Massage:. Illegal Punction Call.

Probable Cause. (X,¥) Coordinates cut of range.

Remedy. Check Bpoendix B [screen limits) alter
coordinates and re-run YOUr programme.

Error Code. 11

Error Message, Divide by Zero,

Probable Cagsa, X¥=X1 or ¥=¥1 in any RSET parameters.

Reamady, Alter RSET parameters and re-run your
pProgramme.

Setxy

TH5-B High Rrwolaline Drsphics
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Setxy

e i  ——II————M
Setxy Example Programmes

5 'ROUTINE TO PRINT RAMDOM COTS IN A BOX

10 o0 DEFINTA=-F : RAMDOM

20 X0=100:¥0=47:X1=284:Y1=93

10 RSET(X0,Y0,X1,¥1):RSET(¥0+1, ¥0+1,X1-1,¥1-1)

40 X=RND(X1=-6=X0) : YsRND [ Y1=6-YD0) : X=D+M042: ¥Y=Y+Y04+2
50 TFRP{X,Y )==1THENCMD* (X, Y ) :G0TO40

60 CMOK,Y ) s G0TO40

5 "ROUTINE T DEAW MNESTED RECTANGLES
10 CMIDC : DEF INTA-T

20 ¥=0:v=0:¥1=303:Y1=1%]1:T=6

30 RSET{N, Y. X1,Y1)

A X=¥+I:¥Y=¥+12:M1=X1-1:Y1=¥1-12

B TFY1>OTHENID

al TFINKEYS=""THENG)ELSELD

5 "ROUTIME T DRAW AN ELIFSE WITH VECTOHS
10 OMDC: DEFINTX, ¥
20 X=175:¥=05:R=30:0=3; A=]T7:B=129
3 FORT=0, TTOATN] 1 )*8STEPATHIL ) /4
40 X1=¥+0%RASIN(T) = ¥1=¥+R*05{T)
50 LSET{A. B, X1, ¥1):LSET(X, ¥, X1, ¥L)
60 MEXT
T IFINEEYS="""THENTOELSELD

THSB¥ High Bevolution {:rphics



Printer

I

Printer Driver

The high-resclution graphics printer driver poutine allows ASCII
and high resolution graphics characters to be printed on either a
line printer 7 or line printer 8, The routine dumpa the current
screen image to the line printer. Mote low resolution graphics
cannot be printed.

To print the screen content use the following routine :-

10 DEFUSH=5HEAGL:REM DISK BASED SYSTEMS

20 POEELES26,105:POKELGS2T, 7T8:REM TAPE BASED SYSTEMS

30 X=USH(A)

40 REM where 'A' is the argument passed to the print routine

BREMENT PRINTER VERTICAL SCALE
71 ey One dob per pixel
12 ey Two dots per pixel
Bl LP8 One dot per pixel
B2 Lr8 Two dots per pixel

NOTE, Due to the limitation of linefeed control whem printing

ASCIL characters some printouts may give a slightly uneven

ance, Unfortunately this is wnavoidable if ASCII characters
(characters 32-124) are to be used with this high-resolution print
routine, This is not a0 apparent Lf "A'=72 or if "A'=B2,

Holding the <BREAK> key down during printout will terminate the
print and return control to the command mode of BASIC,

ERRCR CONDIT IOMNS I

If the printer is rot ready when the print routine is called
control will immediately be returned bo BASIC,

If an argusent other than the four listed abowe ls passed to the
print routine, control will immediately be returned to BASIC with
the error message M.0. error or Missing Operand.

. 21
THE-E) High Resoluthon Cirmphicy




MIGOAM

COMPUTING SERVICES (BRISTOL) LTD

' S i ; T
Lrnisrian of SET R EFCHm

SV TEM
X .? 19288

. ser  LDWERCASE ONLY
)

,:: e “TE M

b e fnta

j
e
i

O w D

Registered Office : 57 Queen Charlotte Street
Bristol BS1 4HQ Avon Phone (0272 ) 279560

Company Reg 156590% VAT RegNo 303 164112
Directors:MN.SWoodford, BJSmith, LM Jeffreys, GWilkarms



“othing contained in this Manual or in any other document amounts
to &8 Warranty that the Programmes or material are suitable for any
particular purpose.

The Programmes have been thoroughly tested and considerable effort
has been devoted to ensuring that they are free from error; nevertheless
Microware Computing Services Limited or Tandy Corporation (Branch
U.K.) will in no circumstances be liable for any loss or damage, however
arising, whether direct or indirect, which may be sustained because of
inaccuracy or error in the programmes or for any other reason.

The copyright of both the Programmes and this Manual is strictly
reserved.

NOTE: The operating system on the supplied diskette has been altered
specifically for the enhanced graphics and should not be used for other
applications.
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