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INTRODUCT T0ONN

INTRODUCTION

Mechatronic E::tended EASIC 11 ¢ ceeds the possibilities of TI
Ertended HBASILC considerably with enhanced capabilaty and flexitbility.
NAbhout &0 power ful commands and statements have been added.

Méchatronic E:xtended BASIC 1A% 315 consisting of three major elements:
1.Standard Extended BASIC

The Standard Extended BASIC 1S a copy of the original
T1 Futended BASIC (version 110) and 1 manufactured under license of
Tetas Instruments. AN extensive descraiption of this powerful
programming language can be found 1n the reference manual for TI1
Ftended BASIC.

2. Extended Statement Set

More than D0 new statements provide additional features, which are
on the one hand — even with high programming effort — not achievable
w1lth the Standard Extended BHASIC, on the other hand. efficient
simplifications 1n program development and significant 1ncreasing of
the proces<i1ing speed.

Examples are the hardcopy routine., direct access to the VDF RAM,

moving of memorv blocke, saving and loading of blocks to and from

cassette recorders and other external devices.

The e:xtended statement set of Mechatronic E:xtended BASIC I1AY wi1ll be

dicussed 1n part 2 of this manual. Interesting hints about the use
of _the VDF RAM are 1n the addendum (part 4) of this manual.

3. High Resolution Graphic

High resolution graphic allows to adress every single pirrel of the
screen using all 146 forground and bacigrouna colors. 40  power ful
qraphic statements are available to draw lines, circles, rectangles,
arvs, circle diagrams etc. ., to GaVE and l oad the agraphics on
di1sl ettes, or to make hard caplres. The graphic statements are
written 1n TMS Q%00 assembly language  and do only  worl with a
connected T2 byte RAM  expansion. The statement set of the high
resolution graphic has been 1mplementod under license of Apesoft,
Micro Computer Software, Austria. ihese statements are discussed 1n
part Toof this manwual.

[ +

trtended BAGSIC TIAY 15 fully compatitble with T1  Fiutended RASIC or

Mecharont c (Standard) E:itended HAS T, This means, every program
wrltten with | tended BASIC (version 119) . will worl with Mechatron:c
fonigtedd HAGIE T1Re taoo. Owner:, b Mechatronic (Standard) Extended

Ce il can get thelr modul es upgraded by thelr retarlers. This 15 not
froesahle with original 11 Frtended 0L 10 modul es.



FRINCIFPFPLE OF EXTENDED BASIC I X nwe

PRINCIPLE OF MECHATRONIC EXTENDED BASIC I1huvs

L tendmd  HASIC 115 has two screen output operating modes available,
which are called STANDARD MODE and GRAFHIC MODE. Hoth operating modes

may be changed during praogram executian.

‘The <tandard mode is availlable after pluagiog 1n the module and

choosing MECHATRONIC EXTENDED BRASIC. All statements, commands, and
functions ot (standard) Eiitended BHASIC are available plus the extended

statement set. The ~2F byte RAM e:xpansian 16 not reqguired, but it can
be used. In standard mode the otatements of the high resolution

graphic are not availble.
The graphic mode will be gotten by following actions:

1.0 Inmitralasing of FRAM  expansion and transterring of graphic
statement set with the command

CALL APESOFT

betore louading or Lyplng i1n any program.

2.) Switching to the graphic mode with the statement
CALL LINK("GRAFIC™,MODUS)

In araphic mode are all those statements of the standard mode
protubited affectina anv screen aoutput. The reacsaon 15 the di1fferent
bindg  of manipulation of screen autputs by the 11-929/74A4 1n standard
mode and 1n graphic made. Included are all sprite statements and the
saund statement. A detailed assingnment list of all statements to
both operating modes can be found 1n the addendum (part 4).

The graphic mode can be guit on two ways
1.) Reset 1nto standard mode with the statement:
CALL LINK(“BYEBYE"™)

This 15 the only defined methode returning bachk 1nto standard mode!

P

Frrogram 1nterruption (1n graphic made) caused hy
BREAK, STOP, END, FCTN 4 or program error

Breals cause an undefined condition. but they are often unavordable.
Continuing the program uncontrolled will resul t unuleasani s1de
effects (which may be explored by the user himsel{f). Depending., 1 f
the program cshall be continued 1n graphic mode or 1n standard mode.
the first erecuted statement atter the breai must be a
CAtt 1t I CUGIRAT T . MODiry or a CALL L THE ("HYELIYE ")



STANDARD MODE — GRAFHIC MODE

Correct applivation of the graphic mode may be compared with the call
tor « subroutine!

CALL AFESOFT 1n direct mode before loading of any program
1mmed1 ately atter selection of Extended BASIC

IS ESE SRR E FERXXXENSNLRAENASEXLNLRRRENS
b X X X
4 - STANDARD M™MODE 4 X GRAPHIC MODE b 4
4 x B b S
I BESS2SS2S SR RRRSSRRRS R IS SRR ERRERERRS RS RRRRERER Y

RCM start of program
MEM 1n standard mode

REM switching to
REM graphic mode

s REM

i CALL LLINE ("GRAFLIC" . O)

;o REM program segment 1n
REM graphbic mode

]

i REM guat
iy REM graphic mode
REM

CALL LUINE ("BHYERYE"™)

REM seqgment 1n
iy REM standard mode

1
'

win REM end of progrém

)

In graphic mode are  maximum T opended fi1led at once permitted.
Ther fore CALL FILLES should not be applied.

CHL L. CLRAFE quaits the graphic mode and causes a recet to the 1ni1tial
condrtion, jrest after selection of MECHATRONIC EXTENDCD EASIC.
However . all stored programs and data will be eraced.
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EXTENDED STATEMENT SET

EXTENDED STATEMENT SET

Mechatronic E:tended EBASIC I1AY e tends the T1 E:tended BASIC. More
than 70 new statements provide additional features, which are on the
one hand - even with high programming effort — not achievable with the
Standard E:tended BASIC, on the other hand, efficient si1mplifications
1 program  develaopment and signiticant 1ncreasing of the processing

speed.

The screen copy feature with a.line printer 15 implemented as well as
the choice the save or load screen displays or other seqgments of
memory from and to cassette or diskette.

All e:tended statements are available 1n standard mode. Thev can be
also applied 1n graphic mode 1f they do not affect screen ocutputs. A

detailed assingnment list of all statements to bhoth operati1ng modes
can be found 1n the addendum (part 4).

Following system configuratiIon 14 regquaared 1+ the standard mode shall
be applied: ‘

TI-92/4A + Extended BASIC 1ThAwx
Useful, but not essentially:
+ Ik byte RAM expansion

+ Dishk system
+ Frinter (with graphic capabilities)

, CAUTION

The power supply of the 228 byvte RAM epansy on mas, be
n oo t provided by the 11-929/4A4 -~ (tver heatinn'



EHCOFRY

FORMAT

CALL BHCOFY("FILE NAME":"ESC-SEQUENCFE")

‘DESCRIPTION

Thi < subroutine generates a hardcopy of the screen on line printers
operating 1n the HIT IMAGE MODE. Sprites will not be considered.

All valid fi1le names of connected peri1pheral devices may be used, e.q.
"REZTD L BA=9600. DA=B.CR" or "FIOD.CR". The extension .CR i1s 1mportant
for correct working of the subroutine. Seri1al 1nterfaces (RSZIZ2) need
to use 8 data bits and the appropriate extension ".DA=8". 0f course

the printer has to be set internal to 8 data bits, too.

Concerning the ESC sequence the reference manual of the printer should

be taken 1nto consideration. BHCOFY 15 sending at the beginning of
every line ESC (=CHR$(27))., followed by the 1nserted string sequence
(up to 10 characters), thamn the characters CHR$(O), CHR&(1) (for 2258
tollowing bytes)., than 2256 bytes. correspondeing to the hardcopy of
one line, and finallyv "CR" (=CHR$(17)). Many line printers will have
good results 1 ¥ the ESC sequence "L" or """ 15 applied.

EXAMPLES

CALL RHCOFY ("RSZZZ2.DA=B.CR","L"™)
CALL EHCOFY("FIO.CR","b™)

Frogram e:amples can be found in the description of BHCOFY and i1n the
section of HARDCOFY DEMONSTRATION in Fart 3.

Y wefeeo . MusT Qi Sex Qefera BweefT v Lo
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VFEEK

FORMAT

CAlLL VFEEKF (ADDRESS, NUMERIC VARIAELE LIST)

DESCRIPTION

The  VFEEF subroutine allows to read directly the contents of the
memory adresses 1n the VDF RAM. To the first NUMERIC VARIAEBLE of the
var 1 able li1st will be assigned the content of that memory location.

which has been called via ADDRESS. All subsequent vari1ables of the
varil atle list qet assigned the bytes of the appropriate subsequent
addressec. The value set of one byte 1s O through 255,

It ha< to be considered, that the address range of the VDF  RAM 1s O
thr ougn 16787, Entering higher values can cause malfunctions of the
compuitee .

EXAMPLES
Character patterns are stored 1n VDF area *OXFO  through ~O7T7F
(deci1mal: 1008 through 1219). The definition of one character

requires 8 hytes. Beginning with the address 1008 and the subsequent
7 addresses 15 stored the character pattern 1dentifier of the cursor
(ASC1] code Z0O). It may be read by:

100 CALL VFEEF (1008,A,BE,.C.D.E.F.G.H)
1160 FRINT A:;EB:;C:D:E:F:G:H

?RESU¥tlﬂg appear 1n screen 8 decimal numbers:
O 174 124 174 174 124 124 124

The appropriate values 1n heradecimal notation are:
418 - 7 7C 7C 7C 7C 7

llsed 1n a CALL CHAR statement (vnith an ASCLI] code ST wtll result
the whiape of the cursor agairn.

The proposal of a computer magarine 19 to change the cursor as
following:

CALL VFOI E (1008,60,126,219,255,231.,189,195,1226)

Heginming on address 1008 (1. value) wlil be stored B8 asubsequent

decimal values, corresponding to the he:adecimal pattern 1dentitirers,
e used 1n CAlLLL CHAR statements.

1] * . > - g
Foo the way, the cur wor modification will be preserved also after the
breeal of programs. | V



VI OKE

FORMAT

CALL VFOVE (ADDRESS . NUMERIC VALUE LIS

‘DESCRIPTION

Tt NVEFOLE cubproqgram  allows to wt 1lte bytes directly to addresses of
the VDF RAM.

Numeri1c data will be subsequently written into memory beginning with
the location ADDRESS.

Uncover ed use of VFOKE can result malfunctions of the computer. A
svetem crash may occur, which forces the user to switch off his system
for a moment, getting 1t running again. However. this will cause the

total loss of program and data., 1f no bachk up is availlable.

EXAMPLES
The oscreen smage with 77 0 24 = 768 characters 15 contai1ned 1n VDF
segment OO00 through (O2FF (decimal O through 767). The characters

are stored with an offset of 26 of their ASCII codes. This means the
stored bvte 1= the ASCII code of the appropriate character plus 96.

To polbe the word "COMFUTER" in the screen following command has to be
entered:

CALL VFONE(T55,16%,175,172,176.181.,180,165,178)

755 ae the screen address (0 represents the upper left, 767 the lower

roahit COrner o f the screen). Beagsonming with thhy s address the ASCI ]
codes plus 94 of the "COMFUTER" characters will be subsequentl y
stored. The value 167 15 the result of the sum of ASCII code &7 (for

Y plus the aotfaet 9486,

Mor e detarls about VDE @M use will be found 1n the Addendum (part 4) .



GrREEKK

FORMAT

GFEEY (ADDRESSH, NUMERIC VARIABLE LLIST)

DESCRIPTION

The GFEED subroutine allows to read the contents of addresses i1n GROMs
1n_ the computer. The functions are corresponding to CALIL FEEL.

More details about GROMs and the prorgramming language GFL., also used
1in the TI-99/4A, can be found in the bool:

TI-99/74A INTERN

written by Heiner Martin. (Verlag {ur Technit und  Handwer} GmbH,
Baden—-kaden. Germany, 1985.)



ALLSET

FORMAT

Catl ALLSE?T

DESCRIPTION
ALt ALLSET resets the characters with the AGCII

to thelr 1mitiratl defimitions.

CALLl. ALILSET worls correspondingly to the statement
E:xtended DASIC, bt considers also the lower
interesting e.qg. 11 programs beilng l oaded after
ones, used redefinded character i1mages.

-

codes 2T through 126

CALL CHARSET from
cases. This can be
the execution of



WA T T

FORMAT

Catt. WATT (DURATION)

DESCRIPTION -
CALL  WAIT causes delays. DURATION can get assigned & value from ¢ to
16302: The delay time 1n seconds 1s the value of DURATION devided by
S, So the assignment aof 1000 represents a delay of 20 seconds.

The delay will be brolen 1f any key is pressed. Values exceeding the

allowed range do not get useful time delays or cause an error message.



MOVE

FORMAT

CaLL MOVE (MODUS.START ADDRESS.,TARGET ADDRESS,.HEYTES)

DESCRIPTION

calL MOVE allows to move contents ot memory blocks within the RAM.
There are four different modes available:

)

1 = Source VDF RAM, drain VDP RAM
2 = Source VDP RAM. drain CFU RAM
T = Source CFU RAM, drain VDF RAM
4 = Source CFU RAM, drain CPU RAM

Mode values lower than 1 or higher than 4 cause an error message.

CALL MOVE can be used to save the screen. If there are loaded no
ascembly language programs the screen area can be moved (copied) by:

CALL MDOVE(Z,0,B8192,768)

into the Low Memory Expansion and can be removed by:
CALL MOVE(Z,8192,0,748)

baclk to the screen.

Uncovered use of CALL MOVE may cause malfunctions of the computer.
Total loss of program and data can be the result. Farts of program or
variables may be overwritten. Detailed knowledge of the memory
mapping use 1s essentially before applying CALL MOVE.

EXAMPLES
100 REM xxx MOVING DISFLAY »xx
110 CALL CLEAR
120 CALL YEFOILE(LO72, 207,182, 270,127 ,.142,0,0,0,44,48,44, 724, 270,0,0,0)
120 DISFLAY AT(Z,.2): "Moved screen seqment by”: =" CALL MOVE"
40 DISFLAY AT(20,2):"That 15 the power of": " MECHATRONIC
“: " EXTENDED EASIC Ils&°"
150 CALL MOVE (1,608,448, 160)
160 FOR X=1 TO 450
170 CALL MOVE(L,164,167,445)
180 NEXYT X
190 CALLL WATT (200)
Juo GOTO 140

—



MSAvVvE

FORMAT
CALL MSAVE ("FILE NAME",START ADDRESS.,RYTES)
DESCKIPTION

CALL MSAaVE saves segments of the CFU RAM contents 1n program format to
arn e ternal device.

Thfs Aallows also to store assembly programs on cassette recorder.
} CALL MSAVE("CS1",B192,8192)

saves the complete available FRAM  segment for assembly language
Proqgr ames. There may be saved up to 8197 bytes. 0f course, as FILE
NAME can be used every valid file name, li1le "DSiE1.SCREEN".

EXAMPLES

100 M vy SAVE SCREEN ¥ r»

110 CAl L CLEAFR 'Test also without thi. line

120 KRFM DEFINE FLUS MARE

130 CALL VFOIE (1072, 077 19T, 235,137,14°,0,0,0,46,40,84 /%48 T20,0,0,0)
140 REM WRITE TEXT

150 CALL HCHAR(1O,1 22,1680

160 CALL VFOFE(ZOZ,17 7,165,167, 1468, 161,180, 178,175,174, 159,167)

170 CALL VFDEE (423,165,184, 180,165,174,164,165,164,128,162,151,179,
169.167,128,1 692,169,134, 125)

180 CALL WAIT (100)

190 KREM MOVE SCREEN IMAGE

200 CALL MOVE(Z,0,B8192,768)

210 CALL CLEAR

220 FRINT "SCREEN IMAGE WItL IE SAVED ON DISHETTE. .. .. ooz ML.
AND WILL EBE RELOADED NOW"

270 CALL MSAVE("DSHELI . SCREEN" . 8192, 768)

240 REM . .GET IT BACK

TS5 CALE MLOADC"DSY L L SCREEN)

D60 CALLL MOVE(T,8192,0, 763

70 0ALL WATT (TO0)

280 (kEM COFY SEGMEMT

TP UALL MOVE (L, 363,959, 100)

T AL WALT (TOm



"ML OAaD

FORMAT

CALL MLOADC"FITILE NAME" ,MODUS)

DESCRIFTION

CALL MEOAD l1oads proagram fi1les 1nto Y RAM bei1na saved before by
CALL MSAVE. S CALL MLOAD 1s  just the opposite statement of CALL

MSAVE. -
As FILE NAME may be used any valid file name.
MODUS may be left out 1n E:xtended BASIC.

The numeric MODUS value 0 will cause an automatic start of an
assembl y language program saved 1n program format. Before starting,
the VDF RAM 1n this case will be organized using the assembler
standarcd mapping.

CALL MLOAD can load anv file in program format (also BASIC programs).,
wlthout causing an error message. However, correct woriing 15 only
possible with assembler fi1les in program format or RAM contents. being
saved bhefore by CALL MSAVE.

CALL MSAVE and CALL MLOAD claim a pritty big area of the VDF RAM,
which sometimes can cause & memory over{low.



FORMAT

CALL BRYE

DESCRIPTION

witth the statement CALL HBYE can  bLe qguit  the HBHASIC mode of the
T1-99/4A. CALL HYE has the same function as the command RYE, excepted
that 1t can he used 1n programs.

3



FORMAT

CAl.l. NFu

PESCRIPTION

CAL NEW as a statement clears memory and screen und prepares the
computer for 1nput of new programs. After execution of the CALL NEW
statement appears X READY ¥ . on the screen. Opposite to the command
NEW from Extended HASIC the CALL NEW statement allows A program
controlled erasing of the loaded EBRASI(C program.



RESTORE

FORMAT

CALL RESTORE (NUMERIC VARIARLLE)
DESCRIPTION

LAt L KESTORE  prepares the computer for the next DATA statement to be
consivdered. VARIARLE contains that line number. the computer starts
to loo} for the next DATA statement., executing a READ statement.

The RESTORE statement of Extended HASIC can only use a numeric value
tnot a vari1able), whitch can cause A relatively high programming
etfort.

CAUTION

1+ numer1c values 1nstead of numeric variabhles are used for line
nombiers 1N thee CALL RESTORE ot atemoent | there will bie ne li1ne number
correction after e:xecutiron of a RESEMHNCE command.



QUI TOF — QQUITON

FORMAT

CAlll QUITOF
CALtl DuUITON

DESCRIPTION

cail QUIIOF  cuspends the Afunction of the QUIT key (FCTN =). This
means, that unwished pressing of QUIT causes not longer fatal actions
Ti1te the total loss of program and data.

CALL CQUITON Eeactlvates the QUIT function. This means after pressing
the QUIT lev, the master screen will appear.

ACHTUNG

CALL. OUITOF 15 not reset by the operating system. This effect will be
preser ved even after evecution of EYE or NEW. The QUIT function can
only be reactivated by executing CALL QUITON or switching off the
system for some maoments.



SFROF — SFPF~RON

FORMAT

CAt. L SFROF

CALL S5FRCm

bESCRIPTION

CAl_L ?PRDF stapps any motion of all sprites at once.

CALL 5FRON reactivates the motion of all sprites at once. 0Of course.

the motion of sprites has to been enabled before by CALL MOTION or
CALL SFRITE. ‘

CAUTION
CALL SFROF 15 not reset by the operating system. his effect wi1ll be
preserved oven after execution of BYE or NEW. The {function can only

be reactivated by e:ecuting CALL SFRON or switching off the svstem for
some seconds.

EXAMPLES

100 REM ¥2x SFRITE STOF - SEFRITE GO x»x
110 CALL CLEAR
120 DISFLAY AT(Z,2):"SFRITE STOF AND GO using®: :" CALL SFROF and
CALL SFRON™
130 A=t
140 CALL CHAR(12&6,"FFFFFFFFFFFFFFFF")
190 CALL MAGNIFY (2)
160 FOR X=1 TO 4
170 CALL SFRITE(#X,1226,2.124,1229)
90 NEXT X
190 CAlLl, COLOR((H#Y S, B2, 7. 83,7.#4.5)
200 CALL LOCATE(HZ, 124,140 87,140,174 . #4,140,140)
210 CALL WATT(Zo0)
2200 CALL SR ROF
D30 CALL MOTION(HA O, 124 #HZ O 124 82, 0,124, #1,0,174)
240 FOR I=1 TO S
230 CALL SFRON
D60 CALL WAIT(200)
270 CALL SFROF
280 CALL WALIT(Z00)
DG NEXT 1
Too UALL DELSFRITE (ALL)

21 CALL ALLSET



SCREENOF — SCREEMNON

FORMAT

CALL SCREENOF
CAlLL SCREENDON

DESCRIFTION

CAlLL SCREENDOF 15 used to switch the screen display of+f. Hereby the
contents,  of the VDF KAM will not he lost, only the data transfer to
the monitor will disabled.

ALt SCHREENDN reactivates the screen display.

After a program breal the screen display wi1ll be reactivated
automatically.
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 IRND

FORMAT

CALL FIND("GET-STRING”,"STRING ARRAY" () RETURN VARIABLE)

DESCRIPTION

The:  FIND Subroutine lools 1n a onedimensional string array for a term
assirgned to GET STRING. The numeric RKRETURNMN VARIARILLE contains the
element number, 1n which the term 1s found. I+ the term 1s not found
the return variable becomes -1

EXAMFPLES

The following cample demonstrates how fast a 10 digirt string will be
found 1N an Array with 1000 elements, 1 f the array has to be
completely tested.

100 REM xxx FINDTEST *x»
1o CALL CLEAR
120 FRINT “FERFORMANCE TEST OF CALL FIND": : :
120 FRINT "LOADING THE ARRAY": :
140 Re="TESTTESTTEST"
150 DIM A% (1000)
160 FOR X=1 TQ 1000

jr 170 A% (1) ="TESTTESTTESt "

» 180 NEXT X
190 A% (1000) ="TESTTESTTEST"
200 FRINT “SEARCHING"
210 CALL FIND(E$,A%(),.E)

) S20 FRINT "FOUND IN ELEMENT ;R

o0 END



FPRINZIFPLE OF THE GRAFPHIIC

PRINZIPLE OF THE HIGH RESOLUTION GRAPHIC

Mechatronic {:itended EASIC 11M% meets the desire of the T1-99/4A owner
for High FResolution Graphics' Using the graphic mode, the powerful
graphic capabilities of the computer are displayed.

The addressing of each pi1:xel of the screen becomes possible - all this
1N 4O Aforeqground and baclground colors' 40 powerful graphic routines
are avallable and can be applied by Mechatronic E:xtended EBASIC 1InAv,

The graphic copv feature by a mater printer 1S implemented by
software. too. Generating of the graphics works superfast. All the
routines are written 1n the 14 bit TMS 9200 assembl er code. 1t 15

creative und fun to watch the graphic mode at worlk.

For application of the graphic mode the {ollowing hardware
confirguration 15 essenti1al:

T1-9%9./44 + Mechatronic E:rtended HASIC I'I1RYs module
+ 22 kL RAM expansion
useful but not essential:
+ Floppy dist system
+ Frinter (with graphic capabilities)
and appropraiate 1nterface
jARNING

The power supply of the RAM expansion must n o t be provided by the
T1-99/74A -~ O VERLOADTI NG



WORK ING IN THE GRAFHIC MODE

WORKING IN THE GRAPHIC-MODE

The principle  of the statements 1n the graphic mode 1s very simple.
The graphic 15 a cursor or plotter graphic.

The soreen 15 the drawing sheet, and when i1nitiating the "GRAFIC" mode
the cursor or drawing pen will appear at posirtion 1, 120 1n the
drawing window f{left bottom corner). ready to start operating along
the horicontal a1 at the angle of O degrees. Simultaneously 1t 1s
the O-point of the system of user defined coordinates.

Using si1mple graphic commands, the cursor 1S directed across the
scr een ‘see f1g. 1). All coordinates are i1dentical to mathematical
ones.

Thus lines, circles. squares, ellipses. arcs and many other figures
can be drawn or erased. Comple: geometrical fiqures, diagrams and so
on can be generated on the screen i1 & very high speed.

All this 195 availlable for the TI-9%/74A 1N all colors wilth the
resolution of 256 x 192 pisels. The graphics can be stored on a
floppy dist for later use.

Using the graphic mode vou have a powerful programming—tool for the
1nteresting realilisation of your progr ams. The graphic statements are
s1mple and easy to learn.



CONTROLL ING THE CURSOR
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L.LOADING THE GRAFPHIC INSTRUCTION SET

LOADING THE GRAPHIC INSTRUCTION SET

17 Insert Mechatronic Extended EHASIC 11AY Module
2 Gwenntech o dist drives (1 f avallable)

Switch on T -RAM-Expansion or Feripheral System
4) Hwitch on Monitor und TI-99/4A
o) Gelect MECHATKRONIC EXTENDED BHASIC on main menue
&) Enter > CALL AFESOFT

The entry of graphic programs 1s now enabled.

WARNING
Entering
CALL AFLCSOFT
after loading any BASIC program will erase this program.

CALLL AFLSOFT closes all opened fi1les., loads the graphic routines into
the KAM expansion, reser ves required space 1n the VDF RAM, and
executes a "NEW", deleting stored BASIC programs.

NOTE

-

The number of opened files 1n graphic mode 1s limited to 2 files.
ﬁfter_enterlnq CALL AFESOFT should no CALL FILES be executed.

ERROR MESSAGES

Lrror messaqes 1N graphic mode: are not allways correct, after
executiron of graphic statements.

All conventional errnrs are trapped correctly by Mechatranic Etended
BASTC [ Inw, Somet1mes the TI-9%/4A can fai1l after an i1nterrupt with
“"FCITN CLEAR" or by choosing a subroutine and can be inittialized only
by being switched off for a short perairod.



(GIRAFHHI C STATEMENT S

GRAPHIC STATEMENTS

The  BA51C control of the high resolution graphic consists of a number
ot very  power ful commands. They simplify the devel opment of
complicated qraphics tremendously. They are DASIC support commands

and are concthirtuted:
CALL LINF ("FIROCEDURE NAME" ,FARAMETER x(,FARAMETER...... ) ¥)

CALL LINt connects the BASIC and ASSEMEBELER  program, FROCEDURE NAME
actuates a ceortain TMS 29200 routine, Al AMETERs are optional.

Terms 1in ¥ can be repeated at random. A bloct up to 15 parameters
can be entered at a time.

Depending on the reguirements the following parameters are allowed:

- Mumeric constants

~ Numerio varlrableg

- Numeri1c array elements

- Numeri1c terms

- String constants

- String variables
String array elements

- String terms



AT SOF T

FORMAT

CAt i AR CSORT

DESCR1PTI0ON

The nd . AFESOFT command transfers the high resolution statement set
into the RAM expansion - with recservation 1t 15 available and
operational.

¥lpaar note that CALL AFESOFT is a command. which can be only executed
1n direct mode.

CAl.l AIFSOFT has following functions:

“ll opened fi1les will be closed

'he araphic statemente will transferred 1nto FAM enpansion.
heservation of required VDF RAM space for graphitb executions.
NEW w1ll be etecuted -

this will erase any loaded EBASIC program.

fitter erecutiron of CALL AFESOFT any CALL FILES should be avoided!



CL_

KA

FOKMAT

CAL L

CLIARF

DESCRIPTION

CAL L
ot

of CALL

CALL

MECHATNIC

restores the 1ni1t1
EXTENDED RASIC.
AFESOF T,

CLbAaFrE

CLRAFE performs following

Transactaing CALL INIT
Reaet of the VDF RAM
Closing ot all opened files

NEW,
stored program

Erecuting &
eraaing the

otherwise a Syntax

al condition,

actionw:

1N memory.

Just

lite after selection

It can be performed only after execution
Error will be the result.



GRAF IC

FORMAT

CALL LINne ("GRAFIC" ,MODUS)

DESCRIPTION

Thoy - Command si1gnalir-es to the computer the qgraphic mode and
1n1ti1alizes all 1ts regrsters.

A qgraphic table with ma:xi1mum 128 vertical and ma)»1mum 120 horizontal
lines 15 defined. Thi= table section 15 1n graphic mode available for
random addressing of every pixel.

The restriction to 128 x 120 = 15,760 pi1xels 15 necessary. Otherwilse
there would not remain enough storage space 1n the VDF RAM of the
"console for BASIC programs, string variables and so on.

In addition the direct addressing of 197 ¥ 2545 = 50,176 pi1xels needs
the storage of the 12} bytes VDF RAM: character table and color tables

overwrite the buffer addresses of the BASIC 1nterpreter.

Since the graphic table can be transmitted on the screen at random
there are 256 ¥ 196 = 50.176 pi1xels to be addressed i1ndividually.

CAaLL. LIM (“GRAFIC".MODUS) defines the following 1nternal parameters:

FHI=0O Starting angle of the cursor
TARIL.CZWIDTH 16

FOREGROUND COLOR Green

EACHGROUND COLOR El ack

Some more 1nternal parameters are depending on MODUS:

MODUS = 0 : Graphic mode (255 rows for graphic)
1% % 16 table rows and columns

x=1, Y=1T0O : Starting posittion of the cursor
(N, 0)Y=-po1nt

monus o o : Te:rt mode (197 rowe for qgraphic)

12 % 146 table rows and columne
The commands "DSFLAY" and "ACCEFT*®
are available for 1nput/output
operations.

X=1, y=83 : Starting position of the cursor
(O, 0)—-point.



GRAFF I C

CAatt LINE 0 GhAE T  MODUS) must be the farst command before anv graphic
ot bt ermeent 15 ent ered. As SOOMn as, thisg command, 19 executed the
wt andar g characters are lost. The «onvenional <screen 1/0 commands do
not qget the expected results.

CALL LInt r"EYEERYE") removes the graphic mode and  all 1/0 statements
will worl as uvsual.

With Bt AL " CTN CLEARY)  the proqgram 1o anterrupted and the standard
status of the computer restored.

CONT INUE

however doe« not lead bacl to the graphic mode, unlesc the first
command following - CON 1e CALL LIM ("GRAFIC™.MODUS) !

EXAMPLES

100 REM SFIRAL

110 REM ¥ ¥¥X¥x

120 CALL L INF ("GRAFIC™.,0)

125 CALL L INF ("WINDOW™, . 8)

170 CALL LINt ("SETTO".648.60)

140 FOR DIST=S TO SO STEF S

150 CALL L IN ("MOVE® .DIST)

160 CALL LINF (" TURN", 90)

700 NEXT DIST

160 GOTO 160 ’ '

draw<s a pale green squareshaped spiral on a blaci tiach ground.



BYEBYE

FORMAT

Cat b L INY ("BRYERYF ™)

DESCRIPTION

THYE RYE removes the graphic mode. It reloads the standard character
set and rei1ni1tialices the standard mode. SOUNDs and GFRITES can be
used again. The Computer works as usual.

Hefore Friecuting of another graphit —statement must be passed a new
CALL LINI ("GIRAFIC™" .MODUS), otherwise the program execution will be
1nterrupted with an error message.



WINDOW

FORMAT
CALL LINK ("WINDOW" ,ROW,COLLUMN).

CALL LINE ("WINDOW",Z,S,ZAR,5A,DZ,.DS)

DESCRIPTION

Thlé command transmits sections of the graphic table or the complete
graphic table to the screen and contains 2 formats.

The total graphic window (15%x8 columns, 15%8 rows) is set on the
screen posi1tion column (O-32) and row (O-24). The graphic window can
be positioned partly or totally outside of the screen (24 rows, 2

columns) .
Every graphic window, defined before the execution of
CALL LINK("WINDOW",COLUMN,ROW)

will be deleted, 1f one or both parameters are negative. Only the
absolute terms of the parameters are evaluated.

The statement

CALL LINK("WINDOW",Z.S,2A,SA,DZ,DS)

transmits sections of the graphic table to the screen.
rhe parameters mean:
2.5 .o Screen row (Z) and calumn (S) at which

the upper left corner point of the
graphic table 1s projected.

ZASA ... ... Upper left corner point of the
graphic table where the projection will
start.

DZ .......... Number of characters of the graphic
table 1n direction of rows

DS ... ... .. Number of characters ot the graphic

table 1n direction of columns

I+ 2 or § or both are negative, every graphic window which 1s on the
screen will be deleted before the new section 1s transmitted.



WINDOW

EXAMPLES

100 REM CIRCLES

110 REM xXXXXxx

120 CALL LINKEA("GRAFIC",Q)

130 CALL LINKE ("WINDOW" ,1,1)

140 FOR R=I TO 42 STEF 2

150 CALL LINK("CIRCLE" ,64,60,R)
160 NEXT R ’
170 CALL LINK("WINDOW",12,18)
180 CALL LINK ("WINDOW",1,19)
190 FOR I=1 T0O 1000

200 NEXT 1

210 CALL LINE("SETCOL" . 16.3)
220 FOR I=1 70 500

270 NEXT 1

240 CALL LINECTINVERT",1,1.128,120
250 CALL LINK ("WINDOW",4,-8)
260 GOTO 260

At ti1rst a number of concentric circles will appear at the left hand
top corner of the screen.

These will be copied line by 170 and 180 downwards to the 1left and
right (traippled). Line 240 will move these circles back to the middle
of the screen and the remaining circles are deleted. On its way the
graphic 1s changing 1ts color; it i1s 1nverted.

) 100 REM FYRAMIDES
110 REM XXXXXEXXX
120 CALL LINK("GRAFIC",0)
1720 CALL LINE ("WINDOW",1,1,1,1,10,10)
140 CALL LINK ("WINDOW",17,1,1,13.17.17)
142 CALL LINE ("WINDOW",13X,1)
144 CALL LINK ("WINDOW",13,17)
150 CALL LINK("TURNTO",4%)
160 CALL LINK("SETTO",64,48)
170 FOR A=1 TO 36 STEFR 2
180 CALL LINM{("RECT".A.A,-A,A,-A.-A,A-A)
190 NEXT A
o0 GOTO 200

In this e:ample 4 top views of pyramides are drawn simultaneously.
The statements 1n line 120 and 140 are performing this.

The upper left window 1s only a fragment because the statement 120
tranemits only a section of the graphioc tabile.



SETBLE

FORMAT

CALL LINK("SETELE" ,WIDTH)

DESCRIPTION
This command dimensions the graphic table.

WIDTH ...... Number of columns of the graphic table

g

It can be varied from 1 to 2.

~eer

1?21 character< 1n the te:t mode and 25% characters i1n
the graphic mode are availlable for the graphic table.

The heigth of the graphic table 1s depending on the width and is
calculated:

HEIGTH = INT(Z2SS/7WIDTH) for graphic mode
HEIGTH = INT(1921/WIDTH) for te:t mode

In this way higher and wider graphics can be generated.

CAUTION
A "WINDOW" statement must follow every “SETELE" statement. The
"WINDOW" statement rearanges the screen, otherwise the graphic

generation 1s not all right.

yimu]taneously "SETELE" defines the centre-point of the system of user
defined coordinates at pixel position:

CENTRX
CENTRY

1
HEIGTH * 8 = YMAX



CL . TELE

FORMAT

CALL LINK("CLTEBLE™)

DESCRIPTION -
This command erases the graphic table and also the graphic.

Eut the table sections which are transmitted by "WINDOW" statements to
the screen remain for the input of new graphics.



TABL E

FORMAT

CALL LINK (“TARLE",Z,S,XMAX,YMAX,EBYTES)

DESCRIPTION

This statement returns the present parameters of the graphic table to
the following variables:

2 e it e Number of rows of the table
i £ Number of columns of the table
XMAX ..., Maxi1mal pixel columns of the table
YMAX & i e i e e e Maximal pixel rows of the table
BEYTES ......... Number of bytes available for the
graphic

Starting with row 1 and column 12 the character bytes 1n the graphic
table are always arranged 1n ascending order.

The byte number 1s calculated:

CHAR# = (ROW - 1) x WIDTH + ROW - 1

ROW ........0c00... Row of the graphic table

COLUMN .. ......... Column of the graphic table

WIDTH ............ Absolute width of the graphic table

CHAR# . ........... Character byte number of the table



SETCOL
FORMAT

CAlLL LINE("SETCOL",FOREGROUND COLOR,BHBACKGROUND COLOFR)

~CALL LINK("SETCOL",N,FG.BGX (,N1,FG1,BG1,...)%)

DESCRIPTION

This command has two formats and defines foreground and background
colors of the graphic. ’

All the 15 colors known 1n BASIC can be used ei1ther as foreground or
as baclground colors. Several different foreground and background
colors can be used simultaneocusly 1n one graphic.

1¢ only two parameters are présent 1N the parameter list, the
foreground and background colors are altered si1mul taneously 1N the
entire graphic.

I{ there are maore then two parameters, "SETCOL"™ defines the foreground
color (FGB) and background color (EBG) for the charctersets spezified by
N.

Hereby the character sets for the rows of the graphic windows are
defined as following:

8 following bytes construct a character set (0-7, 8-1S5, ... usw. ).

Within the specifications of the above mentioned table. the foreground
and background colors may be defined at random.

Thus a multitude of color combinations 1s possible.
Using a parameter list, up to S color sets can be passed.



SETCOL.

Colors for rows and columns of the graphic area

o e e — +
! ! COLUMNS !
! ROWS +-——-e t——————— +
! ! 1-7 ! 8-16 !
+ o EEET ST o4 S S o=t ===+
! 1 ! 1 ! 2 '
! 2 ! Z ! 4 !
! NS ! 5 ! 6 !
' q A 7 ! 8 !
! S ! 4 ! 10 !
! b ! 11 ! 12 !
! 7 ' 1= ! 14 !
' 8 ! 15 ! 16 !
' @ ! 17 ! i8 !
! 10 ! 19 ! 20 !
! 11 ! 21 ! 22 !
! 2 ! 23 ! 24 !
! 1= ! 25 ! 2 !
! 14 ' 2 ! 28 '
! 15 ! 29 ! 30 !
——— o —————— +t—_——————— +
EXAMPLES

100 REM LEAF

110 REM xxx%xx

120 RANDOMI ZE

120 CALL LINKF ("GRAFIC",0)

29 CALL LINE(WINDOW",3Z.8)

140 FOR FHI=0O TO 20 STEF &S

150 CALL LINE("SETT0",64,119)

160 CALL LINE ("TURNTO".FHI)

170 CALL LINH("MOVE" ,1.2%PHI)

180 CALL LINE("TURNTO",1B80~FHI)

190 CALL LINM("SETTO".64,119)

200 CALL LINE ("MOVE",1.2xFHI)

210 NEXT FHI

220 FOR DELAY=1 TO S00

270 NEXT DELAY

240 FG=T+14%RND

2SO0 EHG=2+14%RND

260 CALL LINK("SETCOLY,FG, BG)

270 FOR DELAY=1 TO SOQ

280 NEXT DELAY

290 CALL LINK("INVERT”,1.,1,128,120)

o0 GOT0 TTo

Lriis JOHO defines fareqround and bact ground col or

001N

verts toreground and baclkground color.

ot

(width = 16):

the graphic,

l1ne



INVERT

FORMAT

CALL LINF ("INVERT",X,Y,DX,DY)

- DESCRIPTION

when "INVERT" 15 called, foreground and background color of the
graphic are swapped. The following parameters are necessary:

S Fixel position of the upper left
corner of the graphic section which is
interchanged.

DX i eee.. Column pixel position of the
section
DY ... ..., Row pixel position of the section

Hereby 1n the section pixels which are set are deleted and vice versa.



CLSCRMN

FORMAT

CALL LINHE("CLSCRN'™)

-DESCRIPTION

This command 1s similar i1n its effect to "CALL CLEAR" 1n BHASIC'
1t deletes the graphic, the stored 1nternal cursor parameters remain
untouched.

EXAMPLES

100 REM RANDOM STRAIGHT LINES
110 REM XXX XXXXXKEXXXXXRRKKNKEKX
120 CALL LINK("GRAFIC",O)

125 CALL LINK ("WINDOW",-Z,8)
170 VG =741 T xRND

140 IF VG =% THEN 120

150 CALL LINFA("SETCOL",VG,2)
160 FOR I=1 TO 20

170 X=124xRND-

180 Y=120xRKRND

190 CALL LINK("MOVETO",X,Y)
200 NEXT 1

210 FOR J=1 TO 250

210 NEXT J

220 CALL LINK ("CLSCRN™)

230 FOR I=1 TO SO0

240 NEXT 1

250 CALL LINK("WINDOW",1,1)
260 GOTO 125

This program erxample draws 20 lines success ve, choosi1nQ direction
randomly and starting from position (1,.120) (line 1901, clears the
graphic (line 220) and starts the graphic again choosing the colors at
random.

ARfter a short time the statement "WINDOW" (line 750) shaows that only
the screen with line 270 has been erased, but the graphic 1n the table

has remained untouched.

“"WINDOW" with a negative parameter (line 125) effects "CLSCRN", before
the section of the graphic table is brought 1n the screen'



CENTRE

FORMAT

CALL L INE ("CENTRE", X.Y)

DESCRIPTION

This statement defines the system of user defined coordinates:

X veeea. X-coordinate of the O-point 1n the graphic table
Y oo Y-coordinate of the O-point 1n the graphic table
VALl LTHE CYCENTRFET  EG g7

!
T
L

!
L

T

L
!
L

I e e

AU j TIRITITY S
= i

Fig. Z): SYSTEM OF USER DEFINED COORDINATES

Rfter a graphic statement the centre po1nt 1s enact at position
(1,170 (lett bottom corner of the table

With "CENTRE" this O-porint can be moved optionally. even outside of
the table'



CENTRE

EXAMPLES

100
110
120
120

124
140
150
160
170

REM SYSTEM OF COORDINATES

REM SXXXXXERXARRKKANRKEAX

CALL LINK ("GRAFIC",1)

CALL LIMK ("WINDOW",7,8)

CALL LINK(“SETTO",1,1)

CALL LINK("RECT",127,-87)

CALL LINK ("CENTRE", 64,44)

CALL LINK("AXIS",0,60,60,4,0,40,40,2

CALL LINK("WRITE" . 8,10,"(0,0)")

CALL LINK ("DSFLAY",1,5,26,">CALL LINK(""CENTRE"",

54,44)")

180
190
200
210
220
230

240

CALL LINF("DSFLAY",5,5,22,"(-64.,+44) (64,+44)")
CALL LINK ("DSFLAY",20,5,22,"(-64,-44) (&64,~-44)")
OFEN #1:"RSZ32.HA=9600.DA=8B.CR" ,0OUTFUT

FRINT #1:CHR$(27)%"A"%CHRE (8)

CLOSE #1

CALL EBHCOPY("RSZZIZ.BA=9600.DA=8.CR","L")

STOF

This sample program produces the drawal of fig. 2 with an EFSON MX

or the

similar Texas Instruments Line Frinter FHF 2500.

80



SETTO0O

FORMAT

CALL LINKE ("SETTO" X, Y¥( X1 ,Y1,...)%)

DESCRIPTION

"SETTO" sets pixele at the coordinates row Y, column X. On the screen
are columns 1 through 128 and rows 1 through 120,

The range of the values has nmo restrictions. The coordinates may be
posi1 tive or negative, its value high or low at random and may also be
floating point numbers. They are internally rounded to the nearest
integer number.

Number s greater than I2.768 and less than -I2.767 are displayed
incorrectly. There wi1ll be no error message when this range 1s
exceeded' When a parameter list 1s used up, to 7 pi1xels can be defined
si1mul taneocusly.

The 1nternal angle FHI of the cursor remains unchanged.



RESET

FORMAT

CALL LINV("RESET" , X, YX(,X1,Y1,...)%)
DESCRIPTION

"RESET" deletes the pirxels with the coordinates X,Y. All conditions
made for "SETTO" are valid for "RESET"., too.



IFSET

FORMAT

CALL LINK("IFSET",X,Y,VARX(,X1,Y1.,VAR1....) %)

. DESCRIPTION

This

statement checks whether a pixel

with the coordinates X.Y

and the following values 1n the variables VAR are stated:

Fixel (X,Y) set

Fixel (X.Y) deleted
Fiaxel (X,VY) cutside the graphi

With one parameter list, up to S pi
Otherwise the conditions set up for

VAR=~1
VAR= 0
c window VAR=+1

15 set

wels can be checked simultaneously.
"GETTO" and "RESET"

SeX.Yx2)

Y¥2)

1S SET”

EXAMPLES

100 REM SINE

110 REM xxxX%

120 CALL LINKA("GRAFIC",Q)

25 CALL LINE ("WINDOW",Z,8)

127 CALL LINE("CENTRE",.4,60

120 FI180=4xATN(1) /180

140 CALL ULINK ("AXIS",0,0,118,5,0,50,50,5)

150 REM

160 FOR FHI=0O TO 360 STEF 2

170 X=PHI1/Z+20

180 Y=20xSIN(FHIXFI1180)

1920 CALL LINK("SETTO",X,Y,X,Yx1.

200 NEXT FHI

210 FOR FHI=0O TO 260 STERP 2

220 X=FHI/Z+20

220 Y=20XSIN(FHIXFII80)

240 CALL LINEA"RESET".X.YX1.5,X,

290 NEXT FHI

60 X=INT (128%¥RND) +1

270 Y=INT (1Z20XRND) +1

280 CALL LINEA"IFSET" X,Y,A)

290 IF A=0 THEN 260

SO0 CALL LINK ("BYEBRYE")

210 CALL CLEAR

I20 FPRINT "FOINT X="3;X3;"Y=":;Y:":

IO STOP
This program example drawvs T curves of si1nes
again (210-250) and stays 1n a holding loop until

pi1rel

(280-200) ,

(160-20
1t has

apply.

0y, deletes

found

A

1 t
set



MOVE

FORMAT

CALL LINK("MOVE",DIST)

(DESCRIPTION

This statement draws a line of the length DIST, starting fram the
present cursor position with the 1nternal angle FHI. The position
DIST- horizontally and vertically corresponds exactly with the number
of prxels: the number of pixels themselves depends on the set angle.
After performing DIST the cursor stops at the end coordinates (last
stored pixel). FHI remains unchanged.

Fositive values of DIST work in the present direction of the cursor,
negative values work 180 degrees opposite. DIST can assume any value,
altbhough the range limits apply given under item SETTO.



REMOVE

FORMAT
CALL LINY ("REMOVE",DIST)

DESCRIPTION

"REMOVE"” has the same effect as "MOVE", but here the pixels from
posi1 tion X.Y up to the DIST distant new position of the cursor are
deleted.

EXAMPLES

100 REM STAR
110 REM *xx¥x
120 CALL LINF ("GRAFIC",O)

25 CALL LINFE ("WINDOW",=,8)
170 CALL LINE("WRITE",15,2,"THAT 1S GRAFHIC")
140 FG=Z+1Z%xRND
150 CALL LINK("SETCOL",FG,2)
160 CALL LINLEA("SETTO",2,60)
170 CALL LINE("TURNTQ", Z6)
180 FOR I=1 TO 10
1920 CALL LINE{("TURN", 108)
200 CALL LINE ("MOVE",&60)

210 NEXT 1

220 CALL LINE("SETTO",Z2,60)
2X0 CALL LINE("TURNTO",36)
A0 FOR I=1 TO 10

250 CALL LINE("TURN®",108)
260 CALL LINKF ("REMOVE",.6M
270 NEXT 1

280 GOTO 140

Through sthilled application of a few commands a Sstar 1s  charmed onto
the screen, then deleted and then the game starts again 1n different
colors.



MOVETO

FORMAT

CALL LINK("MOVETO",X,YX(,X1,Y1,...)%)

DESCRIPTION

"MOVETQO" draws a line from the present internal position of the cursor
to the next by the parameter pair X and Y defined position.

The li1st of parameter can hold a maximum of 7 positions. I+ there are
grven more than 2 parameters, the line will always be drawn from the
previous position to the next.

After the e:ecution of "MOVETO" the cursor will remain at the last
position given by the parameter list. The internal angle and the
colors will remain unchanged with "MOVETO". Lines can also be drawn

ocutside of the graphic window border.



REMMVTO

FORMAT

CALL LINE("REMVTO" X . ¥YX (. X1,Y1,...)%)

DESCRIPTION

"REMVTO" worlbs like "MOVETO" with the difference that here the lines
are deleted. All the conditions for "MOVETD" also apply to "REMVTO™.

EXAMPLES

1o REM THREAD GRAPHIC

110 REM XXXXFXXXXXXXXX

1270 CALL LINK ("GRAFICY, )
125 CALL LINE("WINDOW",Z,8)
12C¢ D=2.

140 2=125

150 S51=128

150 FOR S=1 TO 126 STEF S
170 I=2-5

180 S1=51-D

190 CALL LINEA"SETTO",S. 107
200 CALL LINE("MOVETO™,.S1.
210 NEXT S

200 7=175

250 S1=1

240 FOR S=126 TO 1t STEF -5
256G 2=1-5

260 S51=S51+D

270 CALL LINFA("SETTO",S,120)
280 CALL LINKF ("MOVETO",.S51,2)»
S0 NEXT S

S0 6GOT0 ZO0o0



TURN

FORMAT
CALL LINF ("TURN",FHI)
DESCRIPTION

This command adds to the present 1nternal angle of the cursor the
angle FH! 1n decimal degrees.

The limitations of the angle are +/- 2047 degrees. Internally the
angle 1s modul ated from O0-3460 degrees.

The trigonometrical functions are generated by the computer via
interpolation tables. Since the storage capacity 1¢ very limited the
angles are 1nterpolated 1n the range of 5 degrees. This may lead to
1tnexact results when using i1ntermediate values.



TURNTO

FORMAT
CALL LINK ("TURNTO",FHI)
DESCRIPTION

This command i1mperatively sets the i1nternal angle of the cursor to FHI
(degrees). All limitatione made for "TURN" also apply here.

EXAMPLES

100 REM OCTAGONS

119 REM XXXXXXX%Xx

172G CALLL LINL(Y"GRAFICY, )
170 CALL LINK("WINDOW".4.5)
140 CALL LLINK("WINDOW” ,6,19)
150 DIST=2

1650 FOR S=28 T0O 108 STEF 4
170 CALL LINFA("SETTO".5.42)
180 CALL LINE("TURNTO".,QO0)
190 DIST=DIST+2

SO0 FOR I=1 TO 8

210 CALL LIME("TURN",45)
220 CALL LINEKE("MOVE®",.DIST)
270 MEXT I

240 NEXT S

250 60OT0 7SO



RECT

FORMAT

CALL LINK ("RECT",A,EBX(,Al1,BE1,...)X)

‘DESCRIPTION

Starting from 1its present position and the internal angle of the
cursor "RECT" draws rectangles with the sequence

A -> B ~->A - HR

The rectangle turns clock-wise, 1if E 1s positive. The example shows
the 1nfluence of the operational sign of the side length with
reference to 1ts ultimate position.

The i1nternal angle and the position of the cursor are not influenced
by "RECT". The side length of the rectangle can take any value. Up
to 7 rectangles can be passed with one parameterlist. Eut they all
begin at the same starting position and also finish there.



ClL KKECT

FORMAT

CALL LINH ("CLRECT" A BX(,A1 , K1,...)%)

~ DESCRIPTION

Worl s tdentically to "RECT" with the difference that "CLRECT"
the rectangles.

All conditions of "RECT" apply to "CLRECT".

EXAMPLES

100 REM RECTANGLES

1109 REM XX¥3I XX XXxx

120 CALL LINE("GRAFIC",. )

115 CALL LINE ("WINDOW™,Z,8B)

170 CALL LINE ("SETTOY,64,60)

140 A=440

150 E=20

160 CALL LINK("RECT" . A.B.A,~H,-AE,-A4,-K)
170 FOR 1I=1 70 250

180 NEXT 1

190 CALL LINE("CLRECT".A.B,A.~B.-A.HE,-A,-FK)
200 CALL LINE (“"TURM",45)

210 GOTO 1640

Line 160 draws 4 rectangles with only one command, line 190
them. tine 200 turns the 1nternal angle on by 45 deqgrees.

deletes

deletes



CIRCLE

FORMAT

CALL LINK("CIRCLE" X, Y, R2x(,X1,Y1,R1,...)%)

DESCRIPTION

"CIRCLE™ draws a circle with the central point X,Y and the radius R.
With one parameterlist up to S different circles can be drawn.

The parameters can assume any -value. For the radius the absolute
value 1s worked out automatically. If the wvalue for the R = O,
"CIRCLE"” sets a point (pixel). After the execution of "CIRCLE" the
cursor tales the central point of the last drawn circle.

The 1nternal angle FHI remains unchanged.

Due to i1nternal rounding errors the circular arcs may appear not quite
smooth.



CL.CRrRCL

FORMAT

CALL LINE("CLCRCL" X, Y, RX(, X1, Y1 ,Rl,...)%)

DESCRIPTION

"CLCRCL"” works identically to "CIRCLE", but here the circles are
deleted. All the conditions faor "CIRCLE" also apply to "CLCRCL".

EXAMPLES

100 REM CIRCLES
110 REM XXX XXXX

120 FI=4%ATN(1)

1720 CALL LINK ("GRAFIC",O

125 CALL LINE (“WINDOW",3,8)

177 CALL LINE ("CENTRE", 64, 60)

140 CALL LINE("CIRCLE",0,0,30)

150 FOR FHI=O TO 2%F1 STEF F1/16

160 CALL LINK("CIRCLE",Z0XCOS(FHI) , ZOXSIN(FHI) , Z0)
170 NEXT FHI

180 GOTO 180



ARCUS

FORMAT

CALL LINK ("ARCUS",X,Y,RFHI ,DPHIX (,X1,.Y1 ,R1,FHI1 . DFHI1,...}¥X)

DESCRIPTION

MARCUS" draws circular arcs with the following parameters:

XeV ot e iee e nes Centre point-of the arc

R ..., Radius of the arc

FHI .......... Starting angle aof the arc (absclute)
DFHI ......... Arc angle of the arc

Simultaneocusly three arcs can be generated with one command. Due to
1internal rounding errors and generating the trigonometrical functions
via interpolation tables the results are not alwayes satisfying.

The coordinates of the cursor describe the last drawn arc pixel after
the execution of "ARCUS".



CrLARCS

FORMAT

CALL LINF ("CLARCS" ,X,Y,R,FHI ,DFHI* (,%X1,Y1,K1,FHI1,DFHI1,...) %)

DESCRIPTION

*"CLARCS"” wortbts 1dentically to "AKRCUS" the difference being that
"CLARCS" deletes all arc pixels.



ELL IFPS

FORMAT

CALL LINE ("ELLIFS" X,Y. A Bx( X1,Y1 , A1 H1,...)¥%)

DESCRIPTION

"ELLIFS" draws ellipses with the asi1s centre point X,Y of the big semi
ax1s A and small semi axis B and the inclination FHI of the big semi
asis. .

A ma:imum of three different ellipses can be drawn with one
parameterlist. The parameters can assume any values exept 0, The
absoclute value is automatically used for the big and small semi axis.
After the execution of "ELLIFS" the cursor assumes the coordinates of
the scemi a1 points of i1ntersectiun. The 1nternal angle FHI remains
unchanged.

Through 1nternal rounding errors the elliptical arcs may sometimes not
appear qQquite smooth. This occurs particularly when the main axxes are
1inclined to the horizontal or vertical., because the coordinate
transformations are carried out by 1nterpolated trigometrical
functions.



CLL IFPS

FORMAT

CALL LINF ("CLLIFS" X, Y,ABX(,X1,Y1,A1, El,...)%)

DESCRIPTION

"CLLIFS" worls like "ELLIFS", with the

ellipses are deleted. All the conditirons

appropriate valid.

EXAMPLES
Tad REM CONE
110 REM »x¥x
170 CALL LINK("GRAFIC", )

125
170
140
150
1650
170
180
190
200
210
220
230
240
250
260
70
180
90

CALL LINE("WINDOW",Z.8)
CALL LINK("SETCOL",15,2)
M=1

A=42

Ee=22

FOR Y=81 TO 1 STEF -8
1IF M=0 THEN 220
Me="ELLIFS"

REM

GOT0 ZZaQ

M&="CLLIFS"

CALL LINK (M$,64,.Y,AR)
A=A-4

B=k-2

MEXT Y

IF Mm=1 THEN 140

M=

GOTO 150

1f M=1. a cone 15 always drawn due
J70-79G0 M$, a string variable, can also

NAME .

The program 1s broken on entering "FCTN CLEAR™.

di fference, that

to

li1sted for

the

be

control

passed as

here the

"ELLIFS" are

commands

"FROCEDURE



VAL UES

FORMAT

CALL LINFE ("VALUES" ,X,Y.FHI,FG, BG)

DESCRIPTION

"VALUES" returns the present 1nternal parameters to the variable list.

X e Cursor column

Y o eeeren Cursor row

FHI .... Cursor angle .
FG ..... Foreground color

BG ..... Background color

As the angle 1s modulated internally, 1t
degrees 1ndependent of the previous input.

EXAMPLES

100 REM EXAMFLE
1100 REM xXXXxXXxxx

120 CALL LINE ("BRAFIC“,0)

125 CALL LINE ("WINDOW",Z,B8)

130 FOR I=1 TO 11

140 CALL LINE(“SETTO", 64,60

150 CALL LINK ("MOVE", Z0)

160 CALL LINE ("VALUES",X,Y,FHI,FG.EG)
170 CALL LINK("CIRCLE",X,Y,2O)

180 CALL LINE (“TURN™, Z0)

190 NEXT 1

200 GOTO 200

is always between 0-3I60

From the centre point of the graphic windaow, program line 150 draws a

line with the length 20O.

Line 160 determines the final cursor position, li1ne 170 takes this
position as centre point for a circle with radius 2.



AX IS

FORMAT
CALL LIN ("AXIS",X,LENXR,LENXL,DELTAX,.Y,LENYU,LENYD, DELTAY)

‘DESCRIPTION

“QXIS" draws a system of coordinates with the following parameters:

XY vv..... Centre point of coordinates
LENXL ..... Left hand side X-semi-axis (length)
LENXKR ..... Right hand side X-semi-axis (length)
DELTAX .... Fitch of the X—grid
LENYUL ..., Top Y-semi-axis (length)
LENYD ..... Bottom Y-semi-axis (length)
DELTAY .... Fitch of the Y—graid
All values are talen as absolute values. I+ one of the sem: axis has

the value O, then this semi axis i1s not drawn.

If the value for the gri1d equals O or more than that of the
corresponding semi axis, no grid will be drawn.

After the exrecution of "AXIS" the cursor will assume the position at
the centre point of the coordinate system.

The i1nternal angle FHI is altered. The system of coordinates may not
be completely on the screen.

EXAMPLES

100 REM 2ZYELOM

110 REM ¥¥¥¥xy

120 CALL LINE ("GRAFIC" .M

125 CALL LINE ("WINDOW".3.8)

120 FIZ=BXATM(1)

140 CALL LINE("AXIS",B,0,116,8,60,60.5%9 4,
150 x=7

160 CALL LINV ("SETTO".X.40)

170 FOR FHI=0O TO ZxF1Z STEF FI2/16
180 X=X+

190 Y=20K (SIN(2EPHI) +2KCOS (FHI) ) +50
200 CALL LINF ("MOQVETO" . X,Y)

210 NEXT FHI

220 GOTO 7O



HSTDIA

FORMAT

CALL LINKA("HSTDIA” ,X,Y,WIDTH,HEIGTH, DEFTH)

~DESCRIPTION

"HSTDIA" draws a block diagram with the following parameters:

XY oo Coordinates of the left bottom corner
of the block

WIDTH ..... Width of block diagram

HEIGTH .... Heigth of block diagram

DEFTH ..... Depth of block diagram

Only the absolute values are token.

EXAMPLES

100 REM HISTOGRAMS

110 REM XXxXXkXXxxxx

120 CALL LINK("GRAFIC",M)

25 CALL LINK("WINDOW",3,8)
120 FOR N=2Z TO 20

190 CALL LINK("SETCOL".N,14,2
150 NEXT N

160 CALL LINK("AXIS",8,10,120,8,20,90,0,4)

170 CALL LINE("HSTDIA",16,22,12,80,6)
180 CALL LINE ("HSTDIA",40,22,12,45,6)
190 CALL LINE("HSTDIA",70,22,12,67.6)
200 CALL LINE("HSTDIA",94,22,16,12,6)
210 CALL LINKE("WRITE",15,3, "HISTOGRAMS")
220 GOTQ 220



CRCDIA

FORMAT

CALL LINK ("CRCDIA",X,Y,RADIUS,FPHI,DFHIX(,X1,Y1,FHI1,DFHI1,...)¥%)

DESCRIPTION

“CRCDIAY draws a circular diagram with the following parameters:

L S Coordinates of circular segment
centre point’

RADIUS ...... Radius of circular segment

FHI ... ..., Start angle of circular segment

DFHI ........ Final angle of circular segment

Only the absclute values are regarded.

EXAMPLES

100 REM CIRCULAR DIAGRAMS

110 REM EXXXXKXXKXXXKERKK

120 CALL LINK ("GRAFIC", Q)

o5 CALL LINE ("WINDOW",Z,8)

=0 FOR N=1 TO 13 STEF 2

140 CALL LINK(“SETCOL",N,16,2,N+1.14,2,N+14,9,2,N+15,

.
150 NEXT N

160 CALL LINK("CRCDIA",64,60,38,180,276)
170 CALL LINKA("CRCDIA",68,60,38,276,450)
180 CALL LINE("CRCDIA",68,64,38,%90,180)

190 CALL LINK("WRITE",14,2,"CIRC-DIAGRAMS"™)
200 6O0TO 200



WR I TE

FORMAT

CALL LINF("WRITE" ,Z,S.STRING*(,21,51 ,STRING1.,.....)¥%)

' DESCRIPTION
"WRITE" enables the mixing of graphic and text.

At pos:1tion row (Z) and column (5) of the graphic window “"WRITE"
displays a string (STRING).

Limitations: Z ...... 1 to 15
S e 1 to 16
If the string 1s too long for the appropriate line, the rest will be
cut. A ma:imum of 5 strings can be entered with one parameter list.
The ASCI1I codes (upper cases, lower cases, digits and special

characters) apply.



DSFL._AY

FORMAT

CALL LINK("DSFLAY",Z,5,51ZE,VARS)

" DESCRIPTION

This statement correspands to the well hkoaown EXTENDED EASIC command
“DISFLAY AT*“. 1t 15 using the following parameters:

2 e e Row of screen (1-24)

S it Column of screen (1~-22

SIZE ...... Length of the string (mas . I2

VAFRtE ,..... String varaiable (ma::. Z2)

characters)

With this statement SIZE characters of the string VAR are transmitted
to the screen position (Z2,5). Hereby graphic values located under the
string are erased (difference ta "WRITE"').

If SIZE 1s negative, SIIZE positions are not deleted before the output
of the string. ‘

"DSFLAY" 1s 1n graphic mode available. only 1f the mode has been set
<0,



ACCEFRT

FORMAT

CALL LINK ("ACCEFT",Z2.5,.8512E.VARS$)

"DESCRIPTION

This ctatement correcponds to the well
"ACCEFT AT" and 1s using the following

bnown EXTEMNUDED BASIC
parameters:

cstatement

(Z.S).

L e e e e e e e Fow of the screen (1-24)

= J Column of the screen (1=

SIZE ... .. Length of the strinqg (ma::. T2 characters)

VARY . ... ... String vari1able (ma:: . ST characters)
"ACCEFT" accepts SIZE characters of a string at the position
If SIZE 1s positive SIZE positions are deleted previously.
During the 1nput the following keyse are active:

UALFHA . ... ... ... ASCI1 codes (Z0-924)

S e s e e e Cursor left

T et e ee e Cursor right

ERASE . .......... deletes the i1input

ENTER ........... Accepts the string

REFEAT . ... ...... Repeat function
CAUTION
"FCTN OQUIT" and "FCTN CLEAR" are i1ineffective during the execution

this command.

While accepting all Kk

ey codes can be
only UALFHAs (upper cases) are useful .

o

addrecsed.

but for

of

te::'t purposes



ACCEFRT

EXAMPLES

100 REM STAR!L
110 REM x¥33x
120 CALL LINE("GRAFIC". 1)

5 CALL LINF ("WINDOW", =, 8)
120 CALL LINK ("SETCOL",.12,2)
140 CALL LINF ("SETTO",S,60)
150 CALL LINF ("MOVE",120)

160 CALL LINKE(U"SETTO",64,1)
170 CALL LINE("TURN",Q0)

180 CALL LINKE{"MDVE",120)

190 S1=5

00 71 =60

T10 22=T

220 §72=64

2T 8ST=124

40 L T=60

250 24=84

2650 54=44

270 FOR I=1 TO 10

280 CALL LIMM("SETTO",.S1,Z21)

790 CALL LINK(MOVETOY . S82,22,853%,22.84,74,51,21)

ZO0 51=51+4

Tlw 20=22-4

20 ST=5T-4

S0 24=724+4

240 NEXT 1

50 CALL LINFA("WRITE",1S.1,."DAS IST GRAFHIE")

260 CALL LINV("DSFLAYY (17.2,27."BET EINGARE VON STOF WIRD™
70 CALL LINI ("DSFLAY",18,2%,27,"DIE GRAFHIV., ABGERROCHEN' ")
R8O ChAlL LIt ("ACCEFTY T, 7.4, M%)

90 IF M4% STOF THEN 120

400 STOF



SHIFT

FORMAT

CALL LINE ("SHIFT" ,DELTAYX,DELTAY)

-DESCRIPTION

This statement performs a linear transformation of the graphic.

DELTAX .. ....... Movement 1n Y-direction (collumns)
(positive values rightwards) '
DELTAY ...... e oo Movement in Y—-direction (rows)

(positive values downwards)

CAUTION

The qgraphic windows 1in the screen will not be transformed’
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GSAVE

FORMAT

CALL GSAVE("FILE NAME'™)

‘DESCRIPTION

With this statement 1t 1s possible tou cave sareen digplavs.

Graphics can only be saved on {floppy cishs. Any valid file name mayv
be ucsed. The Ffile name can be entered as a string or a tring
varliable. The name of the fi1ile may not be longer than 9 characters.

The caved fi1le 15 formatted 1n the "MITMORY IMAGE" foarmat. The colors
of the graphiic and the position of the graphic viaandow are also stored

-

on total 7 consequent {files.



GL_OAD

FORMAT

CALL GLOAD("FILE NAME"™)

DESCRIPTION

This statement loade a graphic called "FILE NAME" from dishette 1into
VDF RAM, unless being previously stored with "GLOAD™.

Using CALL GLOAD without enecuating previous a “GRAFIC" statement will
cause an error message and program execution interrupt.

EXAMPLES

100 REM SAVE GRAFHIC

110 REM ¥¥¥ 2 XXXXxyxx

120 CALL UINFA"GRAFIC", ()

25 CALL ULINF ("WINDOW",Z.8)

170 FOR R=2 TO 40

140 CALL LIMNF ("CIRCLE",&64,.60,R)
SO NEXT K

150 CALL GSAVE ("DSEDZ.SAVETEST™)
170 STOF

NEW

100 REM LOAD GRAFHIC

110 REM XXX¥EkXXXX XXX

120 CALL LINF ("GRAFIC”,0)

170 CALL GL.OAD ("DSHZ.SAVETEST")
S4 GOTO 140

The previous ezample causes the generatiron of the following files on
DSK2. :

“"SAVETEST" .. ........ Contains grapfic table and
parameters

"SAVETESTI ... ... ... Contains a «creen dump

"SAVETESTDY ... ... .. Contains colore of the qgraphic

By saving and loading the graphic only the first fi1le name, 1n our
case "SAVETEST" must be stated. The 1nput of the second or third file
name leads to 1ncorrect functions,

The statement "WINDOW" can be cancel ledd by 1oading the graphic because
every window on the scroeen 15 overwr it tten by the loaded graphiac.



BEHCOFRY

FORMAT

CALL EBHCOFY ("FILE NAME", "ESC-SEQUENCE ")

" DESCRIPTION

“BHCOFY" produces screen dumps with dot malris printers lilbe EFSON or
compatible ones 1n "HIT IMAGE MODE"™.

In this way the creation of graphics by matriz: printers becomes very
easv and fast. These hardcopy routines worlk 1n the standard mode of
the E:tended BASIC 11AY too.

The parameters are:

FILE NAME Frinter optiors
usual @ "RSIZITDOBA=9LOO DA=G.CR" or "10.CFE"
The dip switches of the printer have to be
set accordingly

ESC-SEQUEMNCE Frinter adjustment .
e.qg.:
Oh’,' " Or. !IL "

for normal or doobble density 1n EIT IMAGE MODE

CAUTIDN
The file name extension .CR 1s ecsentially for correct worbing of the
routines. The printer must have set the tnverse signal "AUTD FEED XT"

internal to "ON".

Using serial 1interfaces (RS2 the extencion .DA=8 mucst be added.
The printer needs to be set to 8 data hit=, too.

According to the ESGC sequence hac to be considered the mancal  of  the

attached printer’ EHCOMY cends. at the begin af every line CHE$(Z7)
(=E£SC)H , than the ESC-Sequence (ma: ., 120 characterea), than the
characters [CHR4O) and  CHR% (1) (for the subseqguent o545 HBytes),
afterwards the 156 Bytes, corresponding to the hardcopy of one screen
line and «closing CHREY(1IT) (for CFJ. This respects the data transfer

sequence of Tl Line Frinter (EFS0ON) using the Hit Image Mode.
Format-Sampl es:

CALLL BHCOFY ¢ "RS2ILD. HA=9600 . DA=G. ", "17")
CALL BHEOMY ("FT0.CR","L"™)



78

BHCORY

EXAMPLES

Fig.

The

by

P ERIE
110
120
170
140
150
1560
170
180
190
O
210
215
200
270
240
245
TIA

260

REM EFSONCOFY

KEM X XXX XKXXX

CALL LINE ("GRAFIC",O)
CALL LINF ("WINDOW",>.8)
CALL L INF ("CENTRE", 64, 60)
FOF FHI=Q TO 159 STEF S
CALL LINF("SETTO".O,0)
CALL LINF ("TURNTO",FHI)Y
CALL LLIM (“MOVE",SM)

NEXT FHI

CaLL LIMNFA("WRITE", 15,6, "BHCOFY ")
FOFT4="RS2Z2. RA=400 . DA=&.CR"

REM
OFEN #1:FOFT$,0UTFUT

FRINT #1:CHR$ (7)) "A":CHR$(8)

CLOSE #1

REM

CALL HBHHCOFY (FOFTs, "F ")
STOF

reproduction of the radirating wreath
"HHCORY 1 the proportiron
deftormed elliptically uaing doutrl e e -

3)

EHONOFRFY

BHCOPY

BHCOPY

on the praintoer
sinqgle dencrty

P LN I TI

;o

€

gener ated

L, o but 1s



HARDCOFR Y DEMMONSTRAT ION 1

HARDCOPY DEMONSTRATION PROGRAM

In the following a program ecample ¢ alled “HCOFYDEMO™. This program
demonstrates how various graphic patterns are created.

"TThag

program 15  a  useful aid studiing the output of graphic to a

matri1:: printer.

100 REM FEXFIFEXF XXX KX XXX XX

110 REM XEXXXFXFF X XFFIFXXXXXXXY XX ¥

120 REM L . ¥x

170 REM ¥ X HCOFYDEMDO X¥

190 REM ¥ b S |

150 REM FXFFEXFANFXIN ISR ENX

14640 REM I ERS SRR RS RO RS SRR R SR EE

170 REM

180 FREM by AFESOFT 19350701

~O0 REM

220 FOFT$="ROITD.RA=9S500. DA=8B.CFR"” ' SCHNITTSTELLENOFTION
70 REM

D40 REM LINE FEED REDUCTION T0O 8 FILXFLL ROWS

TS50 REM XXEXXFEXXXIF AT XXX XXKXXXF XN XIFXXXX

260 LF8$=CHR$ (7)) ; "A":CHR$ ()

270 DFEN #1:FOFTS,QUTFUT

280 FRINT #1:LF8%

290 CLOSE #1

~Oo REM

T10 REM FATTERN FOR THE "BAFESOFT" COFYRIGHT SIGN
S0 OREM O EXXKEXEEEXXKFXXET XX KERXEXERF X XK XXXXF N XN Y
240 DATA 95,000001070FIFLIFTF .97, CF T F7F7F7F 7F7F 7F .99 OO ZFFFFFFFFFFFF

F.99.EZCIBOSO8OCIETFF

S50 DATA 1O OTOFIFIFZIFT7F7F7F 101 7FE7F7FZETZE7ZF7FE7F (102, 60M737C7EVEVE7
F7F, 107, 7F7F7E7E7E7C 7840

Z60 DATA 104, 7F7KE7F7FE7FE7F7F7F

TI70 DATA 1068 OZOFIF2FZFIF7FE 7,107 0 F 7E T FTFTFRIFOROT 108, 60787078 7ETE?
F7F 109, 0000 7E7E7E7LC 7860

T80 DATA 11O OTORIFTFTRIF7ZEDZE (1L, "D a0 "TF TR o 11T FEOFQFLCFEFEFES
O&O 11T FFFFFLEFEFEFIFBEO

T DAtA 114 0 OF IR FIFTEF7F VIS CE R VETE TR IR OF 0T 1V A 8OTQTCTETETEY
F7F 117 . PFE7F72F7EZE7LC7840

400 DATA 118, GO0C0QOOTOF IFIFTF (119, 000000 1CTE?F7F7F 1 T0, TFVET7FE7F7F7F Y
F?2F 121, 7F7F2F7F7F7F7F7F

410 DATA 120, 2E1CO00000008050, 127, 8060804

470 DATA 174,0000007F7F7F7F7F0, 125, 000000000000004 12768 7F7F7F7FIETR7
FPF 127  7FPF7F2FZFIFOFOX

470 DATA 1768, 5080606080000000 1729 00O ICTIE7F7FE7FT110

440 DATH 170 O0FCFFFFFFFEFFFFRF 121, 9F37387818183080d0 172 D00nQoEOF GF 8F
BFC, T T FCFCFEFEFEFFFEFE

A0 DATA 174 7FE7F7F T ZEZFE7ECF (LTS, CPIF IR OREGO IO 00 1 TS, 80Ol 0COEOF
OFC L U T P PFFFFFFFFFIFEITF

Ador DTN L T8 HOROOOO0 a0 1T P EFFFLEFRFRECOF P LR L0 FERFEITEVFFEFEF

cer,

Ty N UF YN B OF oo £ FF



HARDCORY DEMONSTRATIOMN =2

470
4830
485’
490
S0
S10
S20
570
‘540

[ =
SSn0

S60
570

REM
REM TRANSFER OF AFE CHARACTER
REM XXXXF RXXXXXXRXXFXEXEXE XY X
CALL ClLEAK

CALL SCREEN(2)

READ 1,M3

CALL CHAR(I [ N%)

JE 1141 THEN D10

FRINT TALR(S) ; "MICROCOMFUTER" :
FRINT TAL(7)

"th s CHRSE(120) s CHR$ (1 22y o v vwo

FRINT TAER(7) :"ac":CHR$ (171) :CHRE$ (1 7T7) s "df ilnprtxzl3"sCHR® (128)

FRINT TAB(7) :CHR$ (124) ; CHR% (

aiCHR+ (127) ;CHR$(129)
FRINT TAR(7):CHR$ (1S sCHR$ (1270 ;CHRE (1329) ;CHRs (141) 3 "h"”

580
S0
&HOQ
H10
615
620
670
L4410
L50
&G0
&E70
680
L0
700
710
720
70

740

750

780
770
780
790
800
810
820
80
84y
850
850
870

FRINT :TAKE(11):"SOFTWARE": :
CALLL SCREEN(4)

CALL FHCOFY (FOFTH, "E™)

CALL ALLSET

REM

REM QUADEFR

REM XXxxxx¥x¥

CALL LINK("GRAFIC",M

CALL LIM ("CENTRE",1,-2)
CALL LINF ("WINDOW”",1,1)
CALL LINF("TURNTO".41.8107)
FOk Y=-T0 TQ -5 STEF -2
CALL LIMF("SETTO".,.X.Y)

CALL LINE ("MOVE",40)

NEXT Y

Y==-55

CALL LINF ("TURNTG™,90)

FOR X=72 70 117 STEF =
Y=Y+

CALL LINM("SETTO".X,Y)

CALL LINF ("MOVE",&6%)

NEXT ¥

CALL LINF ("TURNTO",-18.4749)
Y=-=T."1

FOR ¥=1 T0O =7 STEF T

CALL LINF ("SETTO",X.Y)

CALL LINF ("MOVE” .9
Y=Y-2.5

NEXT X

CALL BHCOFY (FOFTS."F'™)

THYCHRS (1) s CHRE(140) ; "eabmogsuy



HARDCOFRFY DEMONSTRKRATIORN

=

-~

85«
B
00
P14
P20
QT
QPO
P50
960,
Q™)
G0
QPO
100
1010
1020
1O
104
1050
1070
10830
1 Q90
1100
1110
1120
1170
1140
1150
1160
1170
1180
1190
1200
1210

1270

REM
REM FYRAMID
REM X¥¥¥>¥¥
CALL LIN ("CLTRLE™)
CALL LINE ("CENTRE".44,1)
YG=~-95
FOR XG=-&7 TO -0 STEF 2
CALL LIM ("SETTO",0,)
CALL LINL ("MOVETO",XG, YG)
YG=YG—

NEXT XG
CALL LIMNE ("SETTO",0O,0
CALL LINE("REMVTO",XG,YG)
FOR XG=X5+32 TO 4% STEF =
CALL LINM("SETTO", 0, 0)
CALL LINt ("MOVETO".X5,YB)
YG=YG+T

MEXT XI5

CALL BHCOFY(FOFT®, "H ")
EM

SNEM CYLINDER

REM *¥¥¥3xXxx

CALL LINF("CLTELE"™)

CaALL LIMNYV("SETELE",12)
CALL LINF ("WINDOW'",~-1,4)
CALL LINE("CENTRE",48,1)
CALL LINE("TURNTO",M)

FOR Y=-120 T0O -40 STEF =
CALL LINK("ELLIFS",Q,Y,48,24)
NEXT Y

FOR R=48 T0 2 STEF -2
CALL LINF ("ELLIFS" O Y. R.R/2)
NEYT R

CALt.L BHCOFY (FOFTE. ")



HARDCOFRY DEMONSTRATION 49

1240
1250
1260
1270
1280
1790
1700
1710
1220
1270
1240
1750
17860
1770
1 780
1°9G
1 40
1410
140
14720
1440
1450
1470
1480
1490
1500
1510
1520
1570
1540
1550
1570
1580
1590
1600
1610
1620
16857
16408
1 &5
1660
14680

REM

REM CYH.LONE

REM X2 xx¥xx

FIZ=8xATN (1)

CALL LINK ("GRAFIC".1)

CALL LINF ("WINDOW",S,8)

CALL LINE ("CENTRE™,1,40)

CALL LIMF("AX1S",8,116,0.4,0,746,40,4)
-7

CALL LINF ("SETTO",X,-20)

FOR FH1=0 TD IXFIZ STEF FI2/ 16

¥=X+2

Y=20¥ (SIN(DFFHT) ¥COS (FH1) ¥2)

CALL LIMV ("MOVETO",X.,Y)

NEXT FHI

CALL LINI ("DSFLAY".16,9,9, "AVERAGE ")

CALL LINV ("DSFLAYY,17,92,.17,"VALUES")

ME="TEMFERATURE"

FOR 2=5 TO 15

CALL LINF ("DSFLAY",7,7,1,5EG$ (M%_ 7-4.1))

NEXT 2

CALL LINK("WRITE",10,3,"day-deqrees"™)

CALL EHCOFY (FDFT$, “k")

REM

REM HISTROGRAMS

REM XXXXXXEXXKN

CALL LINK ("GRAFIC™,0)

CALL LINK ("SETBLE",24)

CALL LINK (“"WINDOW",1,1)

CALL LINK(“HSTDI1A",1,68,4,8,2,8.546,.8.16,4,24,72.1

CALL LINF("HSTDIA",50,0,18,56,.11)
CALL BHCOFY (POFTS, "k ")

REM

REM TORUS

REM Xxx¥x¥

CALL LINK("CLTERLE™)

CALL LINE ("CENTRE",26,40)
FIARC=43ATN (1)

FOR FHI=D TO THFTARC STEF FIARC 740

CALL LIt ("CIRCLE" ,65X¥SINFHIY [ 2O03COS(FHIY 17

NEXT FHI
CALL BHCQFY (FOFT$. "t ")

Py R A

g)



HARDCOFRY DEMONSTRATION S

1690
1700
1710
1720
17720
1740
1750
1760
1770
17Q0
1790
1900
1810
1870
1870
1840
16850
1850
1870
1880
1890
1900
1910
1920
1920
1950
1240
1965
1970
1975
1980
LF$
1990
2010
TO20

2070

FEM

REM FLOWERS

REM X%xXx¥sxxx

CALL LINH("GRAFIC",O)
CALL LINF ("WINDOW",1,4)
CAL.L LINF ("CENTRE",S4,48)
CALL LINFI("SETTO" O, ()
FOR FH1=-0 TO 22.5 STEF 2205
CaLL LINF ("TURNTO"  FHI)
FOR YX=1 T0 7

FOR W= T 15

CAaLL LINF ("MOVE".4)

CALL: LINE("TURN™, W

NEXT W

FOR W=14 TO 4 STEF -1
CALL L INF ("MOVE", 4)

CALL L INE ("TURN™ W)

NEXT W

CALL LINYH ("MOVETO",O,()
CALL LINE ("TUFRN", &)

NEXT X

NEXT FHI

FOR R=1 10 12

CALL LINE("CIRCLE" ,O,0,F)
NEXT R

CALL BHCOFY(FOFTS$,"kE')
REM XXxx

LF$s=CHR$ (10) "' LINE FEED
OFEN #1:FOFT$,DUTFUT

FRINT #1:CHR$(27);CHR$ () ' RESET TO STANDARD LINE FEED

FRINT #1:LF$;LF$;LFs:LFs:" H I G H FE S
FRINT #1:1.Fs;" G R AFMFHTITIC':LF$:LF%
CLOSE #1

CALL LINF ("BYEERYE™

END

L u

T 1T O N";LF$;



QUICK KEFERENCE

ALPHARETIC QUICK REFERENCE

The order of statements disregards any preceeding CALLs or CALL LINks,
CALL LINK/(“*ACCEPT",Z,S,SIZE,VARS)

acceple SIIZE character=s of the string VAR® at position (2.5).

CALL ALLSET

—

resels the ASCTTI characters 77 to 176 to theitr standard definitions.

CALL APESOFT

transfers the high recoluatiron graphie routines anto the FRAM eupansion.
This command must be wi ' ered be{or% loading of EASIC programs.

CALL LINK("ARCUS",X,Y,R,PHI ,DPHI%(,X1,Y1 R1,PHI1,DPHI1,...)X)

draws arce with the centre point X,Y, the radius K, the =starting angle
FH1 and the arc angle DFHI.

CALL LINK("AXIS",X,LENXL,LENXR,DELTAX,Y,I_ENYU,LENYD,DELTAY)

draws a svstom of coordinates with the centre point X, Y. the left
X—semr-—a.1¢e LENXL the  right X—somy-aizirs LEMNXKR, the pitch of the
X—grid DELTAY, the upprr Y-semi-a:xl- I InYLL, the bottom Y-ceml—-aNis
LLENDY and the pitch of the Y—grid DFLTAY,

CALL BHCOPY ("FI1LE NAME", "ESC-SERUENCE"™)

generates screen coplies on EFSON or compatible prainters 1n "HIT IMAGE

MODE . "FILE NAME" respect the 1nterftace options and "ESC-SEQUENCE”
mean< the pRinter adjuztment.



QUICK KEEFERENCE

CALL BYE

erases the loaded programs and data and calls the master screen. The
EASIC-Mode will be left.

"CALL LINK("BYEBYE")

cancels the graphic mode. loads the standard character sets and
reestablishes standard mode of E:tended BASIC 11hAus,

(CALL LINK("CENTRE",X,Y)

defines the system of user defined coordinates with the (O,0)-point at
the position (X,Y) of the graphic table.

CALL LINK("CIRCLE",X,Y,RE(,X1,Y1,R1,...)%)

draws a circle with the centre point X,Y and the radius R.

CALL CLRAPE

1in1tializes Extended BASIC just like after selction of MECHATRONIC
EXTENDED FEASIC from the main menue. It may only be entered after
execution of CALL AFESOFT otherwice 1t will cause a syntax error.

CALL LINK("CLARCS",X,Y,R,PHI,DPHIX(,X1,Y1,R1,PHI1,DPHI1,...) %)

erases the arc pi:zels.

CALL LINK("CICRCL",X,Y,R¥{(, X1, Y1, R1,...)Xx)

crasec the circles.

CALL LINK("CLLIPS",X,Y,A,B®(,X1,Y1,A1,B1,...)%)

erases the ellipses.

CALL LINK("CLRECT",A,B*(,A1,Bl1,...)%)

eracses the roectangles



QRQRUICK KEFEREMNCE

CALL LINK(“CLSCRN™)

clears the screen. The qraphic 1n the table together with all other
internal parmeters remain. ’

"CALL LINK("CLTBLE"™)

clearcs the qgraphic table and thus the agraphic.

CALL LINK("CRCDIA",X,Y,RAD,PHI,DPHIX (. X1,Y1,RAD1,PHI1 ,DPHI1,...)¥%)

drawe a crrcular diagram with the coardinatos of the circular segment
centre point X.Y, the radius RAD, the starting angle FHI and the final
angle af the circul ar seqgment DFHI.

CALL LINK("DSPLAY",2,S,SI1ZE,VARS)

sete GIJE charanters of the string VARE at positiron (Z2,9).

CALL LINK("ELLIPS",X,Y,A,R¥(,X1,Y1,A1,E1,...)%)

drawe ellipses with the axxis centre point X.Y. of the big sem: axis A,
of the small wem1 axis [t and the 1nclination FHI of the bin semi1 aMxis.

CALL FIND("GET-STRING", "STRING ARRAY" () ,RETURN VAKRIABLE)

15 loobing 1n & one—-dimensional string arrav  for "GET-STRING". The
RETURN VARIABLE carriec the number of the wanted element. ¢
WANTSTRING 12 not founded. RETURN VARTARLE gets the value -1.

CALl. GLOAD("FILE NAME"™)

load: = oagraphic called "FLILE NAMEY v oan v od ot e gt a VD —~10M.

CALL GFEEK (ADDRESS, NUMERIC VARIABLE LIST)

reads the contents of cubsequent addrecses 1n GROMe nt the TI-9974A.



QU ICK RKEFEFRENCE

CALL LINK("GRAFIC",MODUS)

signalizes the graphic mode. 1nitial). s all the computer registers
and defines a graphic table (ma:. 128 vertical and 120 horizontical
li1nes) depending on the MODUS (graphic or te:xt mode).

CALL GSAVE("FILE NAME"™)

saves the colors of the graphic. the position of the qgraphic window,
and the graphit parameters 1n “MEMORY IMAGE" format on dislette.

CALL LINK("HSTDIA",X,Y,WIDTH,HEIGTH,DEPTH)

daraws a bleoch diagram with the coordinates of the left hottom corner
of the blaochk X,Y. the w:dth WIDTH, the heigth HEIGTH and the depth
DEFTH.

CALL LINK("IFSET",X,Y,VARK(,X1,Y1,VAR]1,_._..)%)

checks 1f A bixel with the coordinates X, Y 15 set or not and returns
the result to the variable VAKR.

CALL LINK("INVERT",X,Y,DX,DY)

inverte sections of the graphic: with X, Y the pizel position of the

upper left corner, with DX the pi:el column position and with DY the
pixel row position of the i1nverted qgraphic section are stated.

CALL MLOAD("FILE NAME",MODUS)

loads saved CI'll RAM contents  bach raton the  CFtE f the T1-99/4A.
E:xtended HASIC 11 doesn™ t reguerr e MODUS O posrtivs values of
"MODUS” a self start of ascsembly lanmiace proaram (1 le enecution will

be performed.

CALL MOVE (MODUS,START ADDRESS, TARGET ADDRESS,RYTES)

moves the contents of memory blocks with the length BYTES depending of

the MODUS (1-4) betwoeen VDFE RAM and O AM or within VDF EAM  or CFu
RAM.



QU ICK KEFERENCE

CALL LINK("MOVE",DIST)

draws a line of the length DIST, starting from the present pnsition X,
Y ot the cursor with the present 1nternal angle FHIT.

CALL LINK(“MOVETO",X,Y®(,X1,Yl,...)%)
driams a line from the present 1nternal position of the cursor to  the

ne:t one by the parameter pair YX,Y dotined position.

CALL MSAVE ("FILE NAME",START ADDRESS,BYTES)

SAves me>mor hlocl < of the Cru—raam with the Jength LYTEFS to anm
external device 1n program 1mage formal .

CALL NEW

erasec the HBASIC program and data 1n RAM and prepares the computer for
recerving of new RASIC programs. :

CALL QUITOF

desactivates the QUIT function (FCTN =).

CALL QRUITON

‘reactlvates the desactivated QUIT function.

CALL LINK("RECT",A,BX(,A1,E1,...)%)

drawe roctanagles an the order A - [« - oo~ K u=i1n the actual curcsor
parameters.

CALL ULINK("REMOVE",DIST)

deletes all pirxels from position .Y  up to the DIST distant new
position of the cursor.

CALL LINK("REMVTO", X, Y8{,X1,Y1,__.)%)

deletes the Linee
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QUICK KEFERENCE

CALL LINK("RESET",X,Y&(,X1,Y1,...)%)

erases pir:xelese with the coordinates Y, Y.

£ALL RESTORE (NUMERIC VARIABLE)

prepares the comput or to process the ne:xt DATA Statement using the
linme number carried by the NUMERIC VARTEHRLE.

CALL SCREENOF

swilitches the woreen 0?4.

CALL SCREENON

reactivaters the scresn.

CALL LINK("SETBLE",BREITE)

dimensians the graphil table.

CALL LINK("SETCOL",FOREGROUND COLOR, BACKGROUND COLOR)

changes foreground and baclground color <imul taneously for the entaire
graphic. i

CALL LINK("SETCOL",N,FG,BGX{(,N1,FG1,BGl,...)Xx)

defines the foreground calor (FG)Y and baclground color (KR far the
character set apeocifired bty N

CALL LINK("SETTD",X,YX(,X1,Y1l,...)%)

sets p1els with the coordinates X and Y.

CALL LINK("SHIFT",DELTAX,DELTAY)

trancformes « araphic linear by the values DELTAX 11 column dgirrection
and DELTAY 1n row direction.



QUICK FREFERENCE

CALL SPROF
stopps the movement of all sprites at once.

;,

7 CALL SPRON

"restarts all stopped sprites.

CALL LINK("TABLE",Z,S, XMAX, YMAX, BYTES)

returns the present parameters of the araphic tabhle to the airven
variables., whereby 7 corresponds to the number o oW, Y to the

number of calumnea, XMAX to the ma:i1mal prirel columns, YMAX to the
maximal pizel rows of the table. and EBYTES to the number of available
bytes.

CALL LINK("TURN",PHI)

adds to the present internal anqgle of the cursor the anale FHI in
decimal degrees. FHI tuwrns clochwicse.

CALL LINK{"TURNTO",PHI)

sets the 1nternal angle imperatively to FH1 (degree<«).

CALL LINK("VALUES"”,X,Y,PHI,FG, BG)

returns the present 1nternal parameters to the variable liat, vihereby
X means the cursor column, Y the curcor row. FHI the cureor angle, FG
the foreground color and BG the barkaround color.

CALL VPEEK (ADDRESS,NUMERIC VARIABLE LIST)

reads the contents of the «cubeeqguent  addrecanre  of the  UVDE RAM,
starting with ADDRESS. and returns them to the MUMERTIC VARITIGRLE LTST.
CALL VPOKE (ADDRESS,NUMERIC DATA)

writes numeric data direct 1nto sub equent addresaes of thoe UDF RAM.
starting with ADDRESS.



QAVICK REFERENCE

CALL WAIT (DURATIDN)

results delavs with those to the numeric variable DURATION assigned
number of 1/50 seconds. :

a

“CALL LINK(*WINDOW" ,ROW,COLUMN)

-sgts the entire graphic table (16%8 columns, 15¥8 rows or 11¥8 rows in
the text mode) at position column (1-7%2) and row (1-24).

rd
CALL LINK("WINDOW",Z,S,ZA,SA,DZ,DS)

transmits sections of the graphic table to the SCresns 4 means the
row, S the column. A and SA mean the upper left corner point of the
graphic table, DZ the number of qgraphic table character:s 1n row
direction and DS the number of qgraphic table characters in column
direction.

CALL LINK("WRITE",Z,S,STRINGY*(,21,51,STRING1,...)Y)
enables the mixing of graphic and text in the graphic table and writes

a string (STRING) at position row (2Z) and column (S) of the graphic
table.



REFERENCE LIST

REFERENCE LIST FOR MECHATRONIC EXTENDED BASIC IIns

4

Following abbreviations are used:

D allowed only in D)irect mode

) subroutine preceeding C)ALL

(L) assembler routine preceeding CALL L) INK
refaerence ! 'oin Mode ‘see ref.manual of !
name 'D CL! STRD GREC *XBASIC XBASIC II !
ARS X X X
ACCEFT X X
ACCEFT L X X
ALLSET C X X
AFESOFT D C X X
ARCUS L X X
ASC X X X
ATN X X X
AXIS L X X
EHCOFY c X X X
BREAF. X X X
RYE D X X
BYE C X X X
BYEERYE L X X X
CALL X X X
CENTRE L X X
CHAKR C X X X
CHARFAT C X X X
CHARSET c X X
CHR$ X X X
CLARCS L X X
CLEAR C X X
CLLIFS L X X
CLOSE X X X
CLKAFE D C X X X
CLSCRN L X X
CLTELE L X X
COINC C X X
COLOR C X X
CON D X X
CONT INUE D X X
COos X X X

CRCDIA L X X



REFERENCE L IST

reference ' ' in Mode ‘see ref.manual of
name ‘D C L STRD GRFC tXBASIC XBASIC 11

+—t—t— t———————— + +
. DATA
" DEF
DELETE
DELSFRITE c
DIM
DISFLAY
DISFLAY USING
DISTANCE C
DSFLAY L X X

X
X
X

MO X X X X M X
>
M X X XX X X X X

ELLIFS L
END

EOF

ERK c
EXP

> X XX X
X X X X X
> > X X

pad
>
>

FILES C
FIND
FOrR TO STEF X

0

>
> X
>

>

GCHAR c X
GLOAD c
GOSUE

GOTO

GRAFIC L
GFEEK C
GSAVE c

>

o X X X
MO X XM X X
>

HCHAR c X : X
HSTDIA L X X

IFSET L X X
IF-THEN-ELSE
IMAGE

INIT c
INFUT

INT

INVERT L X X

X X X X X
MO X X X

JOYST c X X X

KEY c X X X

+



REFERENCE L IST

reference ' !

name
- +—t—t—

in

Mode

'D C L' STRD GRFC

Isee ref.manual of
!XBASIC XBASIC 11

LEN

LET

L INE C
LINFUT

LIST D
LOAD c
LOCATE c
LOG

MAGNIFY c
MAX

MERGE D
MIN

MLOAD

MOTION

MOVE

MOVE L
MSAVE C

on0on

NEW D
NEW c
NEXT

NUM D
NUMEER D

oLD D
ON EREAK

ON ERROR
ON-GOSUF
ON-GOT0

ON WARNING

OFEN

OFTI1ON EASE

FATTERN c
FEEK C
F1

FOS

POSITION c
PRINT

FRINT USING

QUITON L
QUITOF L

MoX XX M X XX

> XX X X X X X

X > X X X

MO X X X X X X

> X X X X X

>

e
+

X
X
X

MO XX X XK X X

>

-+ -+

X X X X X X X X

X > X X

>
>x x

X X X

MOdC XX M X XX X

MO X X X X X

+



REFERENCE LIST

reference ! ' in Mode 'see ref.manual of
name 'D C L! STRD GRFC 'XBASIC XBASIC 11

<+ . -

4 -

. RANDOMI ZE

L READ

7 REC

REM

'RES D
RESEQUENCE D
RESET L
RESTORE

RESTORE C
RETURN

RND

RPTS

RUN

M M X X X MM XK X X X
M X M XK M XY X M X X
XX X X x M X X M M X

b9

SAVE D
SAY
SCREEN
SCREENON
SCREENOF
SEG®
SETBLE
SETCOL
SETTO
SGN

SIN

SIZE D
SOUND
SPGET
SPRITE
SPRON
SPROF
S@kR

STOF
STR%

SUHB
SUEREND
SUBEX1IT

o000
X X X X X XK
>

>

rrr
>

oonOnn
3 M X D M MK M XK X X
XX X X X X >

MO D X X > X M DI DD X X
>

Mo M XX
PC X X M X X

TAE
TAEBLE L
TAN
TRACE X X

> >

> >

> >
>

UNBREAK
UNTRACE X X

>
>
>
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REFERENCE LIST

reference ' ' in Mode 'see ref.manual of !
name ‘D C L' STRD GRFC 'XBASIC XBASIC 11 !
————— +—t—t—+ + ———— + - +
VAL X X X

VALUES L X X

VCHAR c X X

VERSION c X X X

VFEEK Cc X X X

VPOKE c X X X

WAIT Cc x 7 X X
WINDOW L X X

WRITE L X X



MEMORY MAFPFING

Commands of the extended statement set of Mechatronic Extended
BASIC II1ms  like CALL VPEEFK, VPOKE, MOVE, MSAVE, MLOAD require detailed
knowledge of the system organisation, if their whole power shall be
used.

In the following 1is written a short survey of the memory mapping of
the TI1-99/4A, which may give the user some orientation. Anyway, this
Extended FBASIC reference manual can not provide details of the
operating system or the BASIC interpreter. More detailed information
can be found in the Editor/Assembler manual.

rd

MEMORY MAPPING OF THE TI-99/4A

The THMS 9200 microprocessor has an adress space of 64k bytes. In the
Home Computer, some of this adress space contains FRAM and some
contains ROM. In addition, some adresses are used for access to

special devices, such as sound and speech, and other areas of memory,
such as VDFP RAM and GROMs.

In the following the memory map directly adressable:

CPU Memory Use — General Case
0000 ((lulele)
(Consoale ROM) Two 4k ROM chips
2000 8192
Low Memory Expansion
(8 kRyte)
>4000 16384

Feripheral ROMs (mapped) up to 8k bytes
for Device Service Routine

Memory—-mapped devices far
VDF, GROM, Sound. and Speech
pYATRIRI) {40940
High Memory Expansioan
(24 kRyte)
SFFFF 65519



ROMS AND GROMS

ROMs

All the ROMs (Read Only Memory) are directly accessable by an assembly
1l anquage program. Two 4k byte console ROMs are located at adresses
20000 through (LFFFF. They contain the operating system, the GFL

Jdnterpreter, and parts of the Tl BASIC interpreter.
7

AGBOHS

A GROM (Graphics Read Only Memory) 3¢ another type of ROM. It 1s
designed to contain GFL (GFL = Grapbics Frogramming Language) programs
which are executed by the GFL i1nterpreter 1n the console. GPL 1s

commonly used 1n applications software and can only be executed
through a GROM.

VDP-RAM

The Video Display Frocessor (Random Access Memory) RAM, located in the
console, 15 chiefly uwsed for common video functions, such as screen
1mages, character pattern tables, calor table etc.

When Extended EBASIC is 1n use, VDP RAM also contains the BASIC program
the program symbol table, the value stack, and the string space. The
VDF RAM 15 also used as storage space by application programs. Fart
of VDF RAM 1s used as a data buffer. Another part of VDFP RAM
functions as a FAB (Feripheral Access Elock) to pass information from
a file to appropriate DSR (Device Service Routine). Assembly language
programs cannot be executed from VDF RAM.

VDF RAM is a memory—-mapped area of 16k (16384 or >4000) bytes numbered
0000 through :*IFFF. VDF RAM adresses are automatically incremented,
s0 only one adress in CFU RAM is required to read or write a specific
block of data.
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VDF MEMORY USE

VDP MEMORY USE BY EXTENDED BASIC

EIelnlele QOO0
Screen
© =Q2FF Q767
>0300 7468
Sprite Attribute List
>Q3I7Q Q880
0371 0881
BASIC Temporaries
OZEF 1007
QZFQ 1008
Character Tables
O77F 1019
>0780 1920
Sprite Motion Table
SO7FF . 2047
»0O80QF 2063
Color Table
O81F 2079
0820 2080
BASIC Crunch EBuffer
095 2391
09589 2392
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REMARKS TO VDF RAM USE

REMARKS TO VDP RAM USE

SN,

Screen Images

The 748 Characters (I2 columns 24 rows) of screen are aranged line
by line by the adresses O through 767 starting in the upper left
corner. ’

Every character i1s represented by one byte. This byte corresponds to
an offset of 96 to the value of the ASCII Code of the displayed
character. (ASCII value + 96).

Sprite Attributes

In this area are stored the data of the sprites # 1 through 28
subsequently. Every sprite is represented by 4 bytes 1in following
order:

1. Y-Fosition (Fixel row ' = 25%)
(Fixel row 2 = )
(FPi1xel row & = 1) etc.
2. X—Position (Pixel column 1 = O)
(Fixel column 2 = 1) etc.

-

Z. Character Code (Offset of ASCCI codes of sprite character)

4. Color Code (BHASIC color code minus 1)

Character Patterns

The 1mages of the ASCII codes 30 through 147 are subsequently by 8
byte defined. The character definition correspondes to that of BASIC
with one e:xception: Each byte 1n  hesxadecimal notation has to be
converted i1n decimal notation. (1 Byte = 2 hex digits. 00 - :FF
corresponds to dec 00 - 2255).
Example:

CALL CHAR(32,007C7C7C7C7C7C70)

CALL VFOFE(1024,0,124,124,124,124,124,124,124)

If no sprite motion occurs, the ASCII Codes 144 - 159 may be applied.
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REMARKS TO VDF RAM USE

Sprite Motions

In this area are the velocities of the sprites #1 through #28
subsequently stored. Every sprite is represented by 4 bytes in the
:following order:

'

1. Vertical speed

[ 3]

Horizontal speed

4

. Used by operating system

4, Used by operating system

Color Tabel

Informatiaons about both, foreground color and bachkground color. of the
character sets @ through 14 are subsequently stored in one byte. The
value 1s the result of foreqground color code minus 1 times 16 plus
background color code minus . E. g. entering CALL VFOKE(2063,96)
results a dark red cursor during program execution.

Crunch Buffer

Beginning with address 2240 through 2391 are the maximum 151
characters of the last keyboard entry subsequently stored (by their
offsets), which may be recalled by REDO (FCTN 8).

BASIC Programs

User depending data as there are crunched BASIC programm lines and the
appropriate line numbers, symbol tabels, string space etc. do not
have fixed start addresses. They depend on the system configuration
and the program itsel+f.

CAUTION

Uncovered use of the statements VFONE or MOVE commonly causes a system
crash 1nm connection with the total loss of stored program and data.
Therefore, before starting experiments backing up the used programs is
strongly recommended.
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