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Texas Instraments Extended BASIC
I is a powerful computer prog
*ing langunge thai is built nto the

Texas Instruments Compuater 99/8. It

has the features expected froma
high-tevel language plus additional
features not available in many other
languages.

gram®

!

t

Tl Extended BASIC Il enhancesthe
capability and flexibility of your com-
puter system with these features:

« Input and Output—The ACCEPT
statement allows the input of data
from anywhere on the screen. With
this statement ydu can clear the
screen, accept only certain

LIl 1-1

[

SPRITE. The COLOR and CHAR sub-

The same as Split-Screen: Text-High _|

programs can also affect sprites.

characters, anddimit the ber of
characters entered. The DISPLAY
statement enables you to put data
anywhere on the screen, and
DISPLAY USING, PRINT USING, and
IMAGE are included for ease in for-

for peripheral devices.

« Subprograms—Subprograms with
local variables (affecting only values
within the subprogram) can be writ-
ten in Tt Extended BASIC [1. Common-
Iy used subprograms may be stored on
a diskette and added to programs as
needed. Statements included are SUB,
SUBEND, and SUBEXIT. The MERGE
and SAVE commandsenableyouto
merge programs and subprograms  *
from diskettes.

» Sprites—Sprites are specially defined
graphics with the ability to move
smoothly an the screen. To support
the sprite capability, the following
subprograms are included in Tl Ex-
tended BASIC 11: COINC, DELSPRITE,
DISTANCE, LOCATE, MAGNIFY, MO-

~ TION, PATTERN, POSITION, and

LLar

RRENERNRE RN ARSI

1

matting data on the display screen and_]

1

2

except that the text isat the bottom _]

+ Data Typea—T1 Extended BASIC I one-third of the acreen, with -
allowsboth integer and real data types graphicsatthetop. -
for ric variahles. Rec the in- -
teger data type uses less storage space High- Resolution Mode—A full-, _|
and requires less processing time, us- hi modewil.h 192X2 5¢_|
ing thls data type when applicable (for plxels. -

, with FOR-NEXT loaps) " and
facilitates faal.er program execution. Multicelor Mode—Ratherthanin __|
characters or pixels, the screen

+ Six Different Graphics Modes—A dlaplayslnbloeks with 48“xa4 E
wide variety of displ

Split-Screen Mode: Text-Low— |

" FREESPACE(0), which returns the
amount of unused memory space,

VALHEX, which returnsthe decimal
(base 10) value of a hexadecimal
(base 16) number, |

TERMCHAR, which returns the ki
code of the key or key combination
{such as ENTER, PROC'D), RACK,
BEGIN) ihat terminated the last IN-
PUT, LINPUT, or ACCEPT
statement

and applications, Includlng dividlng

: ¢+ Sereen Margins—CALL MARGINS

graphics and text, are available with
the six graphics modes: -

Pattern Mode—The default mode
used when Tl Extended BASIC [l is

T

enables you to redefine the screen
margins ard thus define d text *“win-
dow’' on the screen,

selected. Charactersarein 24 rows

+ Editing—Ti Extended BASIC i in-

and 32 columns, with each character

cludes an Edit Mode with 8 wide range

defined by an BJX 8 pixel

of editing capsbilities, including the

configuration,

ability to edit line numbers.

Text Mode—Characters are in 24

» Functions—In addition to the fun-

rows and 40 columns, with each

damental numeric and string func-

character defined by an X6 pixel

-—
—

tions, TI Extended BASIC Il includes:

configuration.

MAX, which returnsthe largerof \o

Split-Screen Mode: Text-High—

two numbers,

‘The screen is split into two portions:

¢ Arrays—Arrays may have upto
seven dimensions. The OPTION BASE

T instruction sets the Jowest subscript to

cither zero orone.

« String Handling—The RPT$ function
allows the repetition of a string.

» Error Handling—With ON WARN-
ING, ON ERROR, and ON BREAK, you
can choose what action is taken if
there is a minor error, &8 Major error, or
abreakpoint, respectively. RETURN
can be used with error handling. The
CALL ERRstatement can be used to
ascertain the nature of an error that
occurs in a program.

the text portion (the top one-third of

thescreen)and a graphics portioh.

MIN, whlch returns the smatler of:
‘two 3, \’n

Text i3 8 rows by 32 columns; the

graphics portionis 128 pixels by 266

P1, which returnsthe value of n y ™\

pixels_

T,
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Jed as Tatatenienl’as well 384 Com-

size by breaking them into pieces and
lettingteach segment run the next.

. I'ower?jlp Program Execution—
When Tl Extended BASIC lis first
chosen, it searchesfora progmm -
. 1ed LOAD on the diskette in disk

§ 1. If that program exists, iL is
automatically loaded into memory

and run.

» Multiple Statement Lines—TI Ex-
tended BASIC IE allows for more than
one statement on a line, This feature
speeds program execution, saves -
memory, and allows logical units (for _
example, FOR-NEXT Ioops) tobeona _
single line.

« Program Protection—The PRO-
TECTED option with the SAVE com-
mand protects your programs by
coding (encrypting) them so they can
only be loaded and run. Because a
PROTECTED program cannot be
edited, listed, or saved, this option
prevents changes in your programs.
liowever, PROTECTED files can be

o TT oL b

. RUNasa Statement—RUN canbef® . "« IFTHEN ELSE—The IF THEN ELSE

L

write p[‘ograms of almost unlimited

T statement, savingstatements and pe

statement allows stat itsas the

S — lnfnrll!atlolll--'l'he FREESPACE(0)

function returnsthe tofl

wand. RUN also enables you tospecify ] consequences ol the comparison. This

which program torun. As aresult, one | I)em\ifsstltements suchas ha——
program can load and run another pro- _| n . —
gram from a diskette. Thus, youcan  _! ;Fxx;4 THEN GOSUB 240 ELSE

=X+ —

—  Multiple Assignments—
BASIC H enables you to assig

mitting more efficient progr: ing.

Il

[T 1 that definesa character.

memory that remains d in your

computer. The VERSION subprogram

returns a value that indicates the ver-

sionof BASIC that isin use, The

CHARPAT subprogram returnsa

. character string indicatingthe pattern

« DISPLAY VARIABLE 80 Format—

Filesin DISPLAY YARIABLE 80 for-

mat, created by the us‘l‘commlnd or

Foraxample: B,V X =1
et

 » Trailing Remarks—In addition to the

atext editingor word pr

gram, may be loaded with the OU)

REM statement, trailing remarks can
be added to the ands of linesin TI Ex-
tended BASICII, allowing detailed in-

il IHJ

+ Key-Chivp—T1 Extended BASICII

+ enables you to turnon an audible

ternal documentation of programs. An
exclamation point (!)begins each trail-
ing remark, For example,

! “chirp’ that sounds whenever a key

is pressed. Enter the following com-

mand to turm on the key-chirp:

CALL IDAD(VALIIBX(“MBD").I)\

COUNT=1 ! LOOP COUNTER IS SET
TO 1

~

Enter the following command to tum *

« Assembly Language Support—

the key-chirp off:

TMS9995 (of which TMS9800 code is 2

subset) assembly Janguage sub-

CALL LOAD(VALHEX(“84BD"),0)

programs may be loaded and run. The

subprograms INIT, LOAD, LINK,

[—————

PEEK, PEEKV, and POKEY are used

to accessassembly ] language

subprograms

copied from one diskette to another

using the Disk Mansger Solid State

(,arl Cartridge.

Folle - _[
10 | ' . .
hd s Sl b R W B O B e S st ar L
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Differences Between Tl Extended BASICITand Pfevlous Versions

ml e

Listed below are the notable dif- _ modificatiens to—:liln properly onthe

ferences between Tl Extended _ Computer 89/8, If yon are experjenc:

BASICII and the two prior versions _jed inusing these versions, read this

of this programming Ianguage, TI  __ section carcfully in order to avold AR
BASICand Tt Extended BASIC. Due __ unexpected results with T Extended N

to the enhancements added to TIEx- _ BASICHI. g

tended BASICII, programs written in R " [Z] |

elther of the two earlier versions of s 1

the languuge may require slight

Speed of Execution T Displaying a character using PRINT in

BASIC, convert any integer data values

— the lower-right corner of the current >

to real values before printing them tu a

Because Tl Extended BASIC Il executes __ window will causea scroll.

file.

more rapidly, delay loops do not delaya __
program for as longa duration_Similar- __ The PROTECTED Option

Note: Integer data values canbe input

I/

ly, if a negative duTation is used with

the SOUND subprogram, the soundsare| . If a program saved withthe P

as string values by T1 BASIC or Tl Ex-
tended BASIC. Because these values

ROTECTy,
option stops executing, either normally,

are stored in INTERNAL format, they

executed approximately three times as

quickly. “ at a breakpoint, or because of an error,

__T1Extended BASIC lI files with record
|__ lengihs longer than those permitted by
| T1 BASIC or T1 Extended BASIC cannot
| be input by those versions of BASIC,
— Assembly-Language Programs

e

are not directly interpretable as

[ absolute addressing with TI BASIC
variables or with program loading do

it is erased from memory. To t

numeric val

And

If you wish to run programs on the 88/8 __ the program again, it must be rel

at 99/4 A Home Computer speed, refer into memory from an external device.

String Length

_ not execute in Tl Extended BASICIL.
.. Relocatable assembly-language pro-
will, however, execute correctly,

to the examples under LOAD in the Note that when s PRUI‘EC'I'E_!D progr

nRgferma‘eGujgﬁ.A--- isloaded into y, it begins
"""" A tion immediately. |
The Value Stack

BASIC I permits strings of up to 4080

| characters inlength. TI BASICand T1

Extended BASIC permit strings of up to

' Numeric Data Types (to repl NN 255 characters in length.
The Value Stack, which conm\n?m{q‘-\ |
matfon such asGOSUB entries, FOR- —__ Tl Extended BASIC H can store two — Record Length
NEXT entries, and temporary values, s __ typesof numericdata: integerandreal. ___|
limited to 3840 bytes. Thismeansthat __Tube stored as an int .8 t: TE ded BASIC Il allows diskette
an infinite GOSUB loop cannolongey | _must be whole and within the range 1 datarilescreated ontheDisk
ascertain the amount of available pro- [ - 32768 10 32767. Numbers outside this Drive/Controller to have VARIABLE
gram space. This operation isnow per- | _range must be stored as realdata. records with record-lengths up to 4090
formed by the built-in FREESPACE(0) | : " bytes. T1 BASIC and Tl Extended BASIC
function. _ | Aninteger data valuerequiresthree __allow VARIABLE records to be only 254
* | _bytesof storage when writtentoa | byteslong. Diskette data files with FIX-
HCHAR and VCHAR cassette or diskette file in INTERNAL N ED length records ave limited to 256

format. A real data value requiresy’
bytes of storage when wiittentoa file in
INTERNAL format. Because Tl BASIC

and T1 Extended BASIC do not A\

The HCHAR and VCHAR subprograms
cause characters to be printed outside
the margins, but donot cause them to

e

'ﬁ Extended BASIC [l allows cassette

bytes (the same as Tl BASIC and T1 Ex-
tended BASIC).

INTEGER data types, INTEGER values (
printed to a file in INTERNAL format by

Ti Extended BASIC I cannot be input as
numeric values by the two prior ver-

be scrolled (moved up the screen) as
subsequent data items are entered.
These characters may be erased with
the CLEAR subprogram.

IR ABRERN

| |upto4032bytes. (Cassette data files

| s

data files to have FIXED length records

LE length

can -~
records.) TI BASIC and TI Extended

sions of BASIC. To create files that are

BASIC limit cassette data filesto -

 NENEERNEENERERER

. grams
_ although NUMREF may returnan in-

_ teger value instead of a floating-point
_ value, Thisis denoted by >6B in
__FAC+2.Inaddition, a string relerence
__error may occur with STRREF because
STRREF only allows strings of up to 265
characters. TI Extended BASICII
allows strings of up to 4080 characters.

Also, some assembly-language pro-
grams containing references to invalid
addresses (such as 80xx and 82xx) are
executable in TI BASIC and Tl Extend-
ed BASIC. These programs do not work
in Tl Extended BASICIL.

AllPOKEs and PEEKsas used in
|previous BASICs fail in T1 Extended
BASICII. In addition, the ability to
PEEK and/or LOAD valucs into pro-
gram mamnory is not prediceable; thus,
LOAD ¢cannot be used to modify a pro- -
gram in memory. '

- Assembly-language programs that use

records of 192 bytesorless,

[ compatgble with all versions of Tl

Fol

b

~
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Modes in TI Extended BASICII

rIII ;'l i : 'ul general copy i } . Therearetwomalnoperatingmodes  There are aluniwo ather mmlou\lbd\
hold welght) in T1 Extended BASIC H: Command when entering and editing prograrg
. Mode and Run Mode. lines: Number Mode and Edit Mode.
hd i
§ 4
L
Memory Allocation . Reserved Words g Command Mode isthe mode cntered  — Number Mede (entered with the
| when you choose T1 Extended BASIC I __ NUMBER command) generatesline

The INIT subprogram with no
parameter allocates 8K bytes of
memory; if a parameter isspecified, up
1024,336 bytes may be allocated.

~
T thended‘hASIC alloclte/ approx-
imately 6K thes of memory.

The Editor/Assembler with TLBASIC™

Foll

The list of reserved words has been ex:
panded in T} Extended BASICII. The

following words are additions to the Tl

on the master selection list. In the Com-
mand Mode you may enter program
linesor any insr.mctlon that can be used
asa

BASIC reserved word list. Words
preceded by an asterisk (*)are addi-

tions to the TI Extended BASIC reserv

ed word list. Reserved words may no'l“

be used as variable names. -———--—-

InRun Mode, a TI Extended BASICII
program Is executed. This is done with
the RUN command. You can stopa run-
ning program only by pressing CLEAR

.. humbers for you as you are enteringa

" Edit Mode is used to edit existing pro-
__ gram lines. It is discussed in detail under,

 program. Number Mode canbe used
 alsato edit existing pmgram"lines Refer
tothe NUMBER command for details
about thismode.

__thenext heading, **Error Correction

allocateF 32K bytesof memory. | o (FCTN 4), which causesa breakpoint, or __ md Ediung "
o 1 S —_ withQUIT(FCTN =).(Note: QUIT also —
Software Cartridgea ACCEPT | erasesthe entire program, returns you
§ ALL | tothemastertitle acreen, and may
CALL toroutinescontained in a-plug-in *ALPHA |+ deleteinformation from some of your
cartridge are not accessible from T Ex- AND | files.)Itis recommended that you press
tended BASIC I1. Thus, programs that AT CLEAR 10 5top & program from i
use the Personal Record Keeping car- BEEP — and that you use the BYE command to
tridge will not execute properly. DIGIT ——] leave Tl Exlended BASICII. QUIT
Ifowever, all of the features which . ERASE SUBEND — should be used primarily to stop a Solid
were included in the Personal Record  _. ERROR SUBEXIT ] Statc Cartridge program.,
Keeping cartridge are now avallablein — *FREESPACE *TERMCHAR ——] N '
Ti Extended BASICII. i IMAGE UALPHA
__ *INTEGER USING . AN
Text 1gSpeech cannot be accessed fromi . 7 LALPHA *VALHEX
Ti Bxtended BASIC I with the ’I‘ermlnal LINPUT VALIDATE N
Emulator 11 cartridge. The following MAX WARNING N,
OPEN commands for the Terminal _  MERGE XOR ,‘ [ el TN 'uun:f'a
Emmlator H do not work from T Ex- - MN 4 i - F
tended BASICIL: N — P AN
OPEN #1:*SPEECH” ,OLITPUT -
7
OPEN #2:"ALPHON" , INTERNAL &
Otherwise, the Terminal Emulator IF
cartridge functions normally. .
| i -
v ) ‘ d
B! I s B it B 0 B o/ oo B U R G B [ i i B e
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7 ‘To correct errors discovered before you

Ertor Gorrectlon and Editing

LN

As discassed briefly in the Getting
Started book, there are many dif-
ferent ways to correcterrors g
(gencrally, typographical errors
rather than program errors). The
type of error and when it occurs die-
tate what method is used to correct
it.

c.&‘.{-

s

press ENTER:

« Backspace with +(FCTN 8) and type
the correct character(s)over the in-
correct one{s) or use the SPACEBAR
w bilank vut incotrect characters.

!
« Press ERASE (FCTN 3)toerase theen-
tire line and statt over again.

+ Press CLEAR (FCTN 4)toindicate that

thelineis not to be accepted by the
computer. The line scrolls up on the
screen.

+ Use DELETE(FCTN 1) or INSERT
{FCTN 2); these functions are ex-
plained under 'Edit Mode."'

To correct errors discovered after you
press ENTER:

+ Type the line over again, using the-
same line number. When you enter
the corrected line, it will raplace the
incorrect line. If you type just the line
number and then press ENTER, the |
line is deleted from your program,

« Press REDO{FCTN 8)to edit the line
most recently input. REDO canbe
used if you discover an error after you
press ENTER but before another line
isinput. REDO puts the computer in
Edit Mode.

~_* Type the line number and press either

(FCTN E) or +{FCTN X)to0 enter Edit

Mode. The line speeified isthen

displayed on the screen and can be

edited.

Ry

t_ EditMode

Edit Mode is used to edit existing lines
of a T1 Extended BASIC II program. You
can change a line by Lyping a new line,
by typingover part of the old line, or by
' using the editing keys discussed below.
™ Toenterthe Edit Mode, type the
. number of the line you want to edit and
— presseither t(PCTNE) or § (FCTN X).
— The computer displays the specified
__ program line with the cursor positioned
after the space following the line
__ number. The prompt symbol (>>)is not
— displayed.

If you change the line number of a pro-
gram statement, you create a new pro-
gram state ment with the line numher
you specify. The original program state-
ment remains unchanged.

Special Editing Keys <« (FCIN S)and
~+ (FCIN D) are curser-control keys. Use
these keysto move the cursor to the
point in the line that you want to edit.

DELETE (FCTN 1) deletes the chancter
in the cursor position. All characters to
the right of the cursor move to the left.

INSERT(FCTN 2) inserts characters

that you type at the cursor position. The

h ter at the cursor position and all

L L

I

characters to the right of the cursor
move to the right as you type. Insertion
continues with each characier typed

editing keys is pressed. You may lose
characters if they move so farto the
right that they no longer [it in the pro-
gram line (256 characters).

ERASE (FCTN 3) erases’the program

line currently displayed (includingthe
line number) from the screen and from
the input buffer. You can thenentera

new line (with the same line numberor _. When you press ENTER, ¢, or § while in |
adifferent onc). ERASE does not delete

the program line from memory. To
delete the line, you st type the line
her and then press ENTER.

— * Deletes a program line’if all but the

Tymarevditimtand o leave

havingtoretypeshe entire Jines. Fhis

can be especially helpty oan
error while cditing a pr
fng the compmter na

T ENTER causes Lhe compunter
 thie ehiange 14 hion e pn l.ul-- [y

Eobit Mo

- Rumbered line exists in your program, 4
until ENTER or one of the otherspecial

4 (FCTN X) causes the computer to ac-

: ¢ Acceptsthe valid program line,

$(FCTN E)causes the computer to ac-

cept the changes you have made to the
line you are editing, display the next  J
lower-numbered line in your program, -
and remain in Edit Mode. If no lower- 4

thecomputer leaves Edit Mode.

cept the changes you have made to the
line you are editing, display the next
higher-numbered line in your program,
and remain in Edit Mode. If no higher-
numbered line exists in your program,
the computer leaves Edit Mode.

Edit Mode, the computer:

regardiess of the cursor position 4

CLEAR(FCTN 4) the I
te leave the Edit Mode, The program
line yowwvere editing ks not ('ham:«'d

REDO (FCTN R}enuses the program line
mml recem Iy Inpm e |Ii~.||| tH

— * Accepis no changes ina program line

line ber hasheen erased. .

if any change causes an error, E
__andleaves Edit Mode. o]

Fullo
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Overview of TI Extended BASICII

LI

Thissectionbriefly describesthe TI | _{* Ontput ¢ .
Extended BASICI commands, ] l;u:clio;:. Bubrgutlue-, and r
statements, functions, and sub- 4= ubprograms .
programs and suggests waystouse [|_|* Sound, Speech, and Color
them) T o oo S e « Sprites
T r e TN ¢ Debugging
H » Error Handling -
‘eC T 1+ Pre-scan—I@F - and1@P +" = . -
[- Asslg ts and Input . ; . ,
o T
|Wegtnnlng ol specific eapy N FREESPACE(0) does not check tosee that the data-
Commands —i RUNL z - {The FREESPACE(0) function enables entered is the type of information the

Commands instruct the computer to
perform a task immediately (that is, as
s00n as you press ENTER), whereas
statements(with line numbers) are ex-
ecuted when a/program is run. InTI Ex-
tended \lASI 11, many instructions
{such as RUN, REAK UNBREAK,
TRACE, UNTRACE, and DELETE) can |
be used as ejther commands or
statements. ’

1 puter to performor “‘execute’” a pro-
|__gram. The RUN command may be

) or by a string expression (to load
nd execute a program froma

| BREAK, and CONTINUED _
" FAN of these commands are

__The RUN command instructs the com-

I'nllowed by either a line number (to  _;

start program execution at a specific

ripheral device).

you Lo ascartain the amount of available _lprogram expects. The final limitation
memory. Thishelps you decide whether INPUT is that commas and quotation
to continue to add program lines.or to affect what isentered. With LIN-
end the current program and start a se- UT, there is no ediung of whatis in-

cond . The first program can t, so jon marks
run the second program by using RUN beentered INPUT and LINPUT are
as a statement. used to input data from filesona .

> medium.
BYECH:

"~ TRACE, UNTRACE, BREAK, UN-

re related to

*‘debugging; & program, whichis the

“Tod! a pmgmm from memory and

program, use the NEW command. Pro-

by the OLD command and the RUN com-
mand when used with a filename.

NUMBER and RESEQUENCEQ

*When you are entering g pro| ,the
computer assigns line numbers for you
if you enter the NUMBER command. If
you wish to resequence the line
numbiers of a program after it is written,|
use the RESEQUENCE command.

—{processof ﬂndmg errors in a program.
prepare the computertoacceptanew _ _{These commands are discussed further §_
__Jinthe **Debugging’’ section,
grams are also removed from memory _J

SAVE, OLD, MERGE, and DELETED

H\Vhen you have finished workingwitha______}

program, you will generally want to

;. Store it on amass-storage medium, such
as adiskette, cassette, etc. The SAVE
comm&nd foltowed by the name of the

|__ atorage device and 2 program name,

|__ performs this task for you. Then, when
you wish to reuse, list, edit, orchangea
|__ program, you can joad it into memory
|__ withthe OLD d. If a prog

[EEDSUNUUN S —

Cif you know what valuesaretobe

~IaccEPTO-

' When you have finished using T1 Ex-

“JACCEPT allows input from most screen
podl.lom. Using ACCEPT eliminates the|
recesaity of entering data at the bottom

tended BASICII, use the BYE command __|
to return to the master title screen.

-

Assignments and Input f the screen and the 'scrolling”” of the
INPUT statement. However, ACCEPT

This section discusses statements in T1 't allow a prompt as the INPUT

Extended BASIC Il that assign valuesto ment does, Therefore, AGCEPT iy

\ly preceded by a PRINT or
ISPLAY statement to tell the user the
ype of entry that is required. ACCEPT
for screen and keyboard use omly.

variables and enter data into programs.
LET and READCI.

assigned to variables, use LET or READ
statements. LET is used when you are

ing a falrly small numberof __If pressinga single key is all that the

[ saved using the MERGE opﬂon, youcan

— LISt :
Toreview a program thatyouhave __1__

entered, use the LIST command. The ___ |

program, or a portion of the program,_ 1 __
|__ gram that has been saved on diskette,
|__youcanremove it with the DELETE

can be listed on the screen or to a
peripheral device,

combine it with a program already in
memory with the MERGE command.
When you have no further use foga pro-

nd

l |

{When you want the nmr of the program™__

. program user is required to do, then
CALL KEY can be used. For example, ir
_n Y l'or “yes'* or N for*'no" isthe re-

use the CALLKEY

values or are calculating values to be
assigned, READ is used, inconjunction
with DATA and RESTORE, when you

are gning a large ber of values. T
mtemem to accept the entry. CALL
INPUT and LINPUTC] ~ KEY does not display a character on the

sereen, iuseans the keyboard or apor-
tlun of the keybouard to see ifa koy has
_Een pressed.

to emer values, it is customary Lo

display a prompt that asks for thie .

—CALLKEY and CALL JOYSTE]}-

necessary information. INPUT enabl

you todisplay a prompt and accept in-

—put. INPUTallowa only the entry of - 7T

valuesauhebottomofthescreenlnd e R
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“The major limitation of CALL KEY is
that only asingle keystroke is accepted. _
The datgis not rccorded as astring
characlz} but as an ASCII code. (See
Appendices A and Dforalist of the
codes used.) If you wish toshow the
character that was pressed, you must
use the CALLHCHAR or CALL VCHAR
subprograms, or the CHRS functionin

. screen. CALLSAY enables you to in-

struct the computer to produce speech.
CALL SPGET assigns the coded value of
~ aspeech word or phrase to a variable to
be used with CALLSAY. CALL VER-
SION Indiatm the version of BASIC in

use.

~ FOR TO STEP and NEXTE1

i
T

t tsare PRINT and DISPLAY. 1.,
The print separators (comma, R
semicolon, and enlon)and the TAR
function are used to control the place-
ment of Information as it isoutput.

- PRINT dlaphys items at the botlom of
the Als them up:

CALLSCREEN and CALL COLOR(]-

...‘In addition to displaying characters and’

dats on the se'reen, you canchange the

{_lcolor of the screen 'and the colors of the

racters. CALL. SCREEN setsthe
color. CALL COLOR specifies the

onelineata time With DISPLAY, yon
can display data almost anywhere on

orey d and background colors of
haracters or the color of sprites.

conjunction with the DISPLAY or
PRINT commands.

The input from a Joystick Controller
can be used with CALLJOYST. As with :
CALLKEYX, the datais not displayed,
and noscfolling taked place.

completed, the variable has a velue that|,
CALLCHARPAT, CALL GOI'NC CALL - jihe first value outside the range

— The FOR TO STEP statement sets the
— value of a variable so that it can be used
_ tocontrol the number of timesa loop is

I:chanaed (incremented or decre-

the sereen without scrolling. DISPLAY

can also clear the screen, erase

— executed. Each time NEXTisen-

chunctm onaline, andsound a

countered the value of that variable is

mented). After the last loop has been

B like PRINT and DISPLAY except that

the format of the printed or displayed

characters is determined by the USING

clause, possibly Inconjunction with an

YIMAGE statement. The USING clause
allows exact control of the display for-

DISTANCE, CALLERR, C . _ specifiedin the FORTO STEP
GCHAR, CALL rosmoN.CAu. T statement. I
SAY, CALLSI'GET, and CALL T -
VERSIONC). “Toutout
1 Each of Lthese statements returns ln?or- 1

mat. PRINT and PRINT USING, possibly

mation. CALLCHARPAT assignsa -
value that specifiesthe patternof a

character. CALL COINC assignsa value | _

sotellif all sprites, two sprites, orone
sprite and a particular pixel are at or
near the same location on the sereen.
CALL INSTANCE indicates the distance|
between two spritesor aspriteand a
pixel on the screen. CALL ERR returns
the last error that occurred and the line
where it occurred, CALLUCHAR reads
what character is at a given screen loca-
tion, returns the status of a screen pix-
&), orreturns the color of a block. CALL
POUSITION reads where asprite ison the

| This section discusses the Tl ¢ Tl Extended
BASIC 1l statements used tooutput data
ion. Usually,
output consists of displaying informa-
tion on Lhe screen,
printing data on a printer, or saving
data on an external device, However,
output can alse involve changing the
color of the screen, changing the colors
of characters, drawing graphics, mak-
ing sounils, speaking, or fing dats jo

" ly output statements that can be used to
send data to an external device.

CALLHCHAR, CALLVCHAR, and
CALLSPRITE.

1 = 1

CALLDRAW, CALLDRAWTO, CALL
FILL, and CALL DCOLORLI.

r_‘l‘hese are graphics subprograms whicke §

— enable you to plot graphics and add col-

PRINT USING and DISPLAY USING are ___or to them on the screen, CALL DRAW
_andCAl.L DRAWTO draw gr erase lines

~between specified pixels, thus making
—¢iaborate figures or drawings possible,
(’l'he screen is comprised ol a grid of
2562192 individual points. Each of

.,_-l.llese pointsiscalled a *'pixel."’) CALL

in conjunction with IMAGE, are the op: .

FILL colors the ares surrounding a
fied pixel. CALL DCOLOR setsthe
phics colors that are used by CALL

—DRAW, CALL DRAWTO, CALLFILL,
_-(il_lul.l. HCHAR. and CALL VCHAR.

CALL HCHAR and CALL VCHAR place
h ter at any screen position and

___optlonall y repeet it horizontally or ver-
tically. CALL SPRITE displays
“sprites’ on the screen, Sprites are
graphics that can be moved smoothly in

peripheral devices.

PRINT, DISPLAY, PRINT USING,
DISPLAY USING, and IMAGED,

| . anydirection and changed in pattern,

... size, and color. CALL SPRITE and the

otherstatements related to sprites are
discusscd laterin this section.

- I_iylo

{The two most frequently used output
crTr ” .

CALL SOUND causot ounds tobo -
generated. A wide range of tonesand
nolse is available. Inaddition, CALL
SAY (pussibly used with CALLSI'GET)
makes the computer speak.

JOther subprograms (**CALL" instruc-

~{tions) have other special uses, See

list of the built-in subprograms.

CALLSOUND, CALLSAY,and CALL |

[ SPGETC)

-|"*Dullt-in Subprograms’’ foracomplete -
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= LOG R. Nmurul logarithm of & Tameric ox ;-n:;-shn ~
N MAX Rorl. l.urscr ol‘ two numeric expressions.
\ MIN Rorl Smal!cr uf two, nu ;;ﬁt—;cbnmmns -
rl R. n with a value of 3. 14159265358, ™~
l-‘unctlom. Subroutines, [ the function, Functions are used within =
land Subpl:ograms ™ T1 Extended BASIC Il statements. Many POS In Pasition of the first occurrence ofonestrlngex-
. | functionsare mau}}ematical innature; pression within another.
'rl Extended BASIC Il provides exten-|__ others contro] of affect the result pro-
sive functions and subprograms for :—:iuced by the statements in which they REC L. Current record position in a file.
handling numbers and characters.In|" occur. i <.
addition, you may constructyour ¥ ) RND R. Random number from Oto 1. '
own functions and write your own | ~ Builtin Functions [T " -
subprograms and subroutines. “The following table briefly explains . RPT$ S, String expression equal to a number of copiesof &
Functionsare T1 Extended BASICIT  _ eachbuilt-in function. The "D&ll)lc( ) string expression concatenated together.
language elcmentsthat returna value, _ Type” culumngivesthedatatype(s)of | SEGS s Su
» bstring of a string expression, startingat a
ramel each function. . 8 ng )
I:” ually based on &_Mn_m specified point in that string and ending afters
— -1 certain number of characters, -
Functl_tn DataType Value Keturned and Comments —}— seN L Sign of a numeric exp ‘
Int bsolut of anumeric e on. —— *
ABS Real or Integer  Absolute value um xXpressi SIN R sineofan whose measure-
ASC Integer The ASCHI code of the first character of a string ment isgiven in radians. -
e n " SQR Square root of a numeric expression.
radians) of =
ATN Ra mln&n;im«: an‘:)tltngent (givenin Jofa ___ 1 STRS 8. Stringequivalentofa c expression.
R ——l——=  TAB - Position for the next item tn th -list
Stri C that ds to an ASCI! code. n the print-listofa .
CHR$ ng corresp ———e— PRINT or DISPLAY instsuction. ~
Cos ‘R Trigonometric cosine of an angle whose measure- . "
A ment Is given in radians. ang! TAN R. Trigonometrie tLangent of an angle whose measure-
-_—T ment is given in radians.
-of- it file.
EoF Iy End of file condition of a file ——T-— TERMCHAR I, The key code of the key pressed to enter input in
EXP R, Exponential value(e®)of a ric expressi ] an INPUT, LINPUT, or ACCEPT statement,
8 -
FREESPACE Ta Number of bytes of free & yupaco., ~ VAL R. Numeric value of a string cxpreasion that
Lo represents a number.
1 f Tii ion. : ..
INT 1. Integer value of a numeric expressiol ——t——  VALHEX I. The decimal (base 10) value of a hexadecinal (base .
LEN 1 _Number of characters in a string expression. ™ 16) number, S

- 4
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_User-defined Functions)y
You can alse define your own functions

with the DEF instruction. Functionsup|__
to one input line in length may be de-
fined with up to seven parameters.
Paramcters are the values uscd to
evaluate the function and are enclosed
in parentheses.

Longer functions may be constiucted
by having new functions refer lo
previously shelinesd funcilons.
However, long functions might be more
efficiently handled with subroutines or
subprogrgms.

i
Subroutines <",

A subroutine is 2 series of stntements

designed to performatask andisnor- _|_

mally used in a program when it per- |
formsa task several times. GOSUBand |
ON GOSUB are used to “'call’’ -
subroutines; RETURN is used to return_|
to the main body of the program, Using_|
GOSUB or ON GOSUB enables you to
write a program segment once and R
simply call it when you wish to execute,
it. You do not have to retype the pro-
gram scgiment every Lime you want to
use it. The subroutine can use the
values of any variable in the program
and change those values.

[ I B I

Il

Bullt-in ‘mllprogmmu‘f] ]
€ Built-in subprograms are T1 Exm

BASIC 11 elements that perform special

operations. They are accessed with the

| Built-insubprogramsperformmany dif- | Balit-In

._ferent tasks. Some of the sub Subprngnm Actlon .nd Com \llent! .. Subpregram ActlonandCo \{enu

affect the display and ascertain what ——

key hasbeen pressed on the keyboard. SCREEN Speciﬂes u.c colorof the — DISTANCE  Relurnsthe distance
— I screen. — belween twospritesora
- : spriteand a location.
— Built-in —_ VCHAR Disphysachancteron S —
— Subprogram ActionandCom \{cntl N the screen and optiol — — LOCATE Specifies the position of
—_ papi ly repeats it vertically: asprite.
.. CLEAR . Clearsthe screen. -
- —_ MARGINS Reskefinesthe current. . MAGNIFY Changies thesize of a
- coLon Specifies the color ol ~ I screen margins, thus - sprite.
- characters, the colorof definingatext “win- -
_ blocks, or the colorof dow”’ on the screen. — MOTION Specifies the motionof a
- sprites. - sprite. )

GCHAR Returns the ASCII code Built-in subprograms can also define - PATTERN Specifies the character -
B of the character :‘: a 1 andcontrolsprites. _— that defines a sprite.

L 4 i e - —
[ status of a screen pixel . POSITION Returnsthe positionofa
B (High-Resolution Mode), R Built-in - sprite.
N or the eolor of 2 block Subprogram Actions and Comments _
= (Multicolor Mode). ~SPRITE Defines a sprite, speci-
B + CHAR Specifies the pattern for _ fyingits defining
|_ HCHAR Displays a character a sprite ora graphic. - character, color, posi-
_ on the screen and op- tion, and motion.
[ tionally repeatsit COINC Determines whetherall _}
N howfzomtally. sprites, Lwo sprites, ora
[ sprite and a pixelare at
| . JOYST Returns values indicat- or nearthe same loca- 3
. ingthe position of the tion on the screen.
Joystick Controllers R
: {optionat). COLOR Specifies the colorof a
sprite, characters, or

[ KEY Returnsa code in- r blocks.
. dicating thekey thathas” |
[~ been presed DELSPRITE Deletes a spme

Bullt-in

CALL statement.

j et

Follo

e

Ca
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Graphiecs subprograms enable you to use _.

the special graphics capabilities of TI
Exitended BASIGIL.

Sound and speech subprograms cause
— the computer to generate sounds or
i Speech.

[

ly with assembly-language subprograms

built-in subprograms.

There are built-in subprograms used o&ﬁﬁm“y. there are some miscellaneous

written in TMS9985 (or TMS9900)
assembly language.

[ nnm-ln
Built-in Bullt-ln e nbpro(ull Actlon and Comments
Sabprogram Ael:lon and Comments Subprogram Actionsand Comments . Built-in
by ‘: - SR Subprogrul Actlons and Comments_|CHARPAT  Retumnsa valuethat
GRAPHICS ifiesoneof thesix | SAY Causes the computerto . a identifies the pattern of
) phlcs modes. l: speak words. .. INIT Allocates memory space _| acharacter.
F —_— for assembly-language _]
DCOLOR Specifiesthecolorsthat] _ SOUND ‘Generatestonesand  ____]| subprograms. _JCHARSET  Resetsall charactersto
are used by the DRAW, noises. [ T - their original predefined
DRAWTO, FILL, ) | LINK Establishesalinkbe-  _| patterns and colors.
' HCHAR, and VCHAR SPGET Retrievesthecodesthat .} ____ tween BASICandthe _|
i subprograms, — make speech. —ti assembly-Jangusge sub- __ ERR Returns values that give
i program and optionally — information about an er-
DRAW Drawsoreraseslinea _ | passes paramaters. _ rorthat has occurred.
between specified -
points(pixels). ) LOAD Loads assembly- . VERSION Returnsa value that
language object code Identifics the version of
DRAWTO Drawsor lines and/or pokes byte - ‘T1 Extended BASIC 1
between the current values into memory. - that isbeing used.
positicnand a speciﬂed l 2 - =
pixel. PEEK Readsbyte from,
. memory.
FILL Colorsthe area surroug~
ding a specified pixel. : * PEEKV Reads byte values from
. video memory.
s );(-)KEV Pokes byte into .

video memory.
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User-written Suhpro(nm

<You may write your own subprograms.
They are a series of statements designed
to perform a task. They may be used,

—task in several different programs. Us-
__ingthe MERGE option when ynusave a
—.subprogram enables you to include it in

‘The subprograms you write are not part

of the main program. Unlike sub-

routi they t use the valnes of
variables in the main program. Thus,

like a subroutine, inaprogramwhen __gther programs, any valuesthat are needed must be sup-
you expect to perform the task several | : : plied by the parameterlist in the CALL
times. | When asubp isincluded in a pro- stat t. Variable n within the
e ™ gram, it must follow the main program. subprogram may duplicate lhose ln the
Subprograms are ‘especially useful |_Thestructureof aprogrammustbeas _____| __ mainprogram or other subp
when you want go perform the same ™ follows: without nifrecht:n"gmtlhe values of mo‘:.h
- i | variables in t n program or other
Stan of Main ngrlm . e subprograms,
. T Note:If youuse an END or STOP state-
< ment inside the subprogram, program
?ubpﬂfmm Calls - B execution is stopped and valuesare not
: i reassigned to the parameters. No error
End of Main Program g'hr(e)grommENlell stop here without a- message or warning is given.
or statement.
Subprograms cannot be recursive; that
is, they can call other subpro but
St gram 3 Programs,
. art of First Subpro must not call themselves, either dire@
: . ly orindirectly.
. ] .
End of First Subprogram - Nothing may appear between sub- RN ¥
programs except remarksandanEND L ﬁgﬁ&mﬁm‘:ﬁﬁmfzs :
statement. — - St 2
! ecuted, control returns to the state-
bStart of Second Subprogram ' ment immediately following the CALL
: : statement that called the subprogram.
End of Second Subprogram Only remarks and END may app . Control may also be returned by the
after the subprograms. ) SUBEXiTstatement.
End of Program I -
i =

Subprograms are executed with the
CALL instruction, followed by the sub-
program’s name and an eptional list of

parameters and values. The first Jine of |

a suhprngram isSUB, followed by the

ame of the subprogram, and optionally

followexl by a list of parameters. The

last line of each subprogram must in-

clude the SUBEND
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Souiid, Speech, and Color

You may highlight important sections of
your program's output through the use
of sounds, speech, and colors. These
features make the program easier and
more Interesting o use.

CALLSOUND SOUND sends out tones,
or noise; these cah be programmed for
music or sound effects. Tones may be
output in lengths of from .001104.26 ~
seconds at volumes from 0 {(Joudest) to
30 (softest). The frequency range is
from 119 {A below low C) to well above
the range of human hearing. in addi-
tion, eight noises are available. Upto
three tones and one noise may be pro-
duced at the same time. Appendix H
lists the frequencies that are used to
produce the musical notes.

CALLSAY and CALLSPGET SAY

__natural speech and eanbeused to

__vocabulary.

:GALL COLOR and CALL

hange words. Because making new

Sprites-

ords is a lengthy and !

*Sprites are graphics that can

tis not discussed inthisbook. _ s

be displayed and moved on thescreen.

lowever, suffixes can be a ther

One advantage that sprites have over

imply. - -

jother charactersisthat they can be at

ppendixM tells how to add the suf-

jany of 40,152 positions of 192 pixel

ixes ING, S, and ED to any word, so

at worda auch as ANSWERING,

" lone of the 768 positions of 24 rows and

NSWERS, ANSWERED, INSTRUCT-

132 columns used by statementssuch as

NG, INSTRUCTS, and INSTRUCTED

JCALL YCHAR and CALL HCHAR.

re included in'the computer's

|Because of this greater resolution,

sprites can move more smoothly than

characters. Also, once set in motion,

sprites can eonunue Lo move without

_SCREEN COLOR changes the colors of

blocks {depending on the graphics

" character sets, individual characters, or "

mode) and determines sprite colors.

SCREEN specifiesthecolorofthe ™

screen asone of the sixteen colors
available on the TI Computer 89/8.

produces speech. You can cheose from

amony 373 letters, numbers, words,

] , and P is (listed in Ap-

pcmhx I.) For example, SOME +'|‘H[NG

produces *'something' and

THERE + FOUR produces *‘therefore. "

A poulid aign isuscd on eitherend of &

predefined phrase (more than one

word); for example,

SOALL SAY ("NTEXAS INSWU')

SPGET is used to retrieve the speech

codes that produc e speech. These pat-

terns can then be used to produce more

further program control.

CALLSPRITE The SPRITE sub-
prograim defines sprites. This sub-
program specifies the character pattem
that spritesuse, their color, their

tion, and, optiomlly. their motion.

CALLCHARand CALL

MAGNIFY Although youcanuseany __
of the predefined characters, numbers
32-223, asasprite, the CHAR sub-

rows and 256 pixel columns rather than 3 a program isrunning. COINC returnsa

—Pattern Mode, Text Mode, Split-Screen:
program is generally used todefines  __} Text-1Hgh, Split-Screen: Text-lnw,

new paltern for asprite. The MAGNIFY _
subprogram controls the resolution and _;

PATTERN changes the character that
defines a sprite. MOTION alters the mo-
tion of a sprite_

CALL COINC, CALL DISTANCE, and
CALLPOSITION Three subprograms
provide information about sprites while|

value that indicates whether two
__'spritesor asprite and a point on the

. screenare at or near the same place,
DIS'I‘ANCE returns a value that
lpecmes the distance he-

_ tweentwospritesora sprlt.e nnd a point
on the screen. POSITION returns values|
that indicate the position of a sprite.

CALL DELSPRITE and CALL
- LOCATE CALLDELSPRITE enables rJ

you to delete sprites. If you prefer, you
. may “hide"’ sprites by locating them of!
the bottom of the screen (pixel rows

—_ 193-2566) with CALL LOCATE

" CALLGRAPHICS CALLGRAPHICS
T specifies one of the six graphics modesy

Nigh-Resolution Mode, and Multicolor

Mode. DCOLOR spacifies the colors that!

size of sprites. —jare used by the DRAW, DRAWTO, FILL,

CALLCOLOR, CALLLOCATE, CALL

PATTERN, and CALLMOTION Once-_]

aspriteisset up, it can be altered by
various subprograms. COLOR changes

the color of a sprite. LOCATE moves the _}

sprite to a new position, -

‘olio

HCHAR, and VCHAR subprograms.

__|PRAW draws or eraseslines between

specified points (pixels). DRAWTO
draws or erases lines between the cur-

: rent position and a specified point. FILL

colors the area surrounding a specified
pixel.
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Debugging \,

Dcbuggin: nprogm;Ih the processof
finding and correcting logical or

' 1ypographical errors in a program.
BREAK, CONTINUE, TRACE, ON
BREAK, UNBREAK, and UNTRACE are
most often used |n debugging.

BREAK, ON BREAK, CONTINUE, and
UNBREAK BREAK causesthecom-
puter Lo stop program execution so that
vou can check the values of variables or
‘hangce their values. BREAK also resets
characiers to Lheir standard colors

“the program isrimn'mg.

CALLERR, ON ERROR, ON WARN-
ING, and RETURN CALLERR returns
information indjcating where an error

has occurred and what the erroris. Ap-
pendix W liata the error codes returned.
ON ERROR specifies what the

does if a condition arises that would
normnlly CRUSE an error measage to be

™ issued and the program to stop. ON

[” WARNING speciﬂes what the computer
— doesif a condition arisesthat would |
normally Cause a warning message tobe

L
T

[ issued. RETURN can be used with ON

{black pn transparent), restores the
standard screen color(cyan), restores
all characters {0-255)ta their standard
representation, and deletes sprites.

ON BREAK tells the computer what to !
doif a break occurs. You can use thi :
tatementto tell the computer to ignore
Ureakpointsthat you have established
inthe program. CONTINUE causes the
computer Lo continue program execu- |

ERROR in addition to itsuse with

GOSUB. RETURN repeats execution of

the statement that caused the error, -

returns to the statement following the

one that caused the error, or transfers

control to some other part of the pro-

gram toavoid the error that has

occurred.'

y cach

iionafterabreakpoint. UNBREAK |
ancels breakpoints set with BREAK,
Note: If you have used ON BREAK
NEXT, the computer will not stop when
ou press CLEAR. You will have to turn 7
he computer off or press QUIT to inter- +
upl sucha pmgram

—{-statement enables you to follow the se-

line number before the mtemem(s) on

that line is(are) executed. Using this

Pre-scan—1@P - and1@P +

After you enter RUN to start a program,
you may notice a pause before the pro-
gram actually begins. This pause is the
time the computer takes (o ''pre-scan’’
your program (o establish memory
space for variables, arrays, and data.
‘Then the computer proceeds through
each instruction, performs the ap-
propriate functions, and establishes
variable values. Since the time required
to pre-scan depends on the length of the
program, you may want to decrease the
pre-scan pause, particularly if you have
along program.

 With the pre-scan statements, QP -

and '@P +, you can specily which
statements are to be pre-scanned.
These statements have the following
uses:

1@r-
18P+

Turns pre-scan "‘off."”
Turns pre-scan *'on.

Note that alower-case *'p"* may be used
in place of the upper-case "'P."*

B the purpose of the pre-scan is

quence of execution of a program. UN-
| TRACE cancels the operation of

TRACE. . —

- - —————

to set memory space for variables, only
those instructions that contain the fivst
refemence tothe variables must be pre-
d. Therefore, many other in-

.rror H.\millng

! You may include statements in a pro-

gram 1o handle errors that occur while

structions in your program do not re-
quire a pre-scan. By earefully using the
1@P - and '@P + statements, you

[NEEEEE NN

the instructions that require pre-
scanning, thus reducing the length of
the pause before program exccution.

Careful program planning isrequired ta
minimize the statements that must be
pre-scanned. Generally, the following
statements should be included inthe
pre-scan.

* The fitw DATA statement,

« AIDIM, INTEGER, and REAL
statements

* The first use of each variable and/or
array {including the OPTION BASE
statement, if used).

I RN NN |

¢ All DEF statements for user-defined
functions.

+ Al SUBstatements and SUBEND
statements. .

" Note that a variable in a user-defined
(SUB) subprogram is considered to be
unlque from any other variable uscd
~ elsewherein your program, even
though the name and value may be the

asame Therelore, each variable used in
auser-defined subprogram must be in-
(:ludcd in the pre-scan.

||‘||l|]|||t|\|:1-;.

reduce the “s pre-scan to only

P
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‘I'o use the pre-scan option, first be cer-
1ain that your completed program runs

successfully. Then, at the beginningof a

group of statements, use a '@P - state-
nent to “turnoff’ the pre-scan. The
following statements will not be pre-

scanned, allowing the execution of your

prograim Lo belin more quickly. Any
statements rgmed to variable names
{not previougly referenced during pre-
scan) return a syntax ereor if the pre-
scanis “‘off."* Note that '‘@P - cannot
be followed by another statement ina
multiple-statement line, though it can
lie iised at the end of a multiple-
statement line.

To resume the pre-scan, simply insert a
t@P + stalement. This causes the pre-
scanto “turnon’’ and memory space
for variables may be set.

You may choose Lo use the pre-scan
feature several times throughoit your

program. By selectively turning the pre-
ascan onand of f, your program will begin

1o execute more quickly. The effec-
tiveness of controlling the pre-scam is
more noticeable in large programs than
Insmall programs.

The following examples itlustrate the
use of pre-scan statemets in an ex-
isting program; )

h I I 1

11Tl

T T T g

Original program:
100 cawL crear

>110 CALL CHAR(96,*FFFFFFFFF
FFFFFFF*) -

>120 CALL CHAR(42, "OFOFOFOFO _

FOFOFQF *)

>130 .

>140 .

>160 .

>160 CALL HCHAR(12,17.42)

>170 CALL VCHAR(14,17,96)

>180 DELAY=0

>190 FOR DELAY=1 TO 500

>200 NEXT DELAY

>210 DATA 3

>220

»>230 .

>240 .

'With pre-scan control added:

>10 DATA 3

>100 CALL CLEAR

>110 CALL CHAR(96, *FFFFFFFFF

»170 CALL VCHAR(14,17,96) >120 CALL CHAR(42, "OFOFOFOFO

that it is included in the pre-scan. By in-
cluding statements 126, 155, and 185,
the pre-scan is turned of f and on and off _|
again. This causes the program tobegin _|
executing more quickly.

>180 DELAY=0 _|FOFOFOF*)

>185 1@P- J>120

>190 FOR DELAY=1 TO 500 150 .

>200 NEXT DELAY 155

>210 : _1>160 CALL HCHAR(12,17,42)

>220 . J»170 CALL VCHAR(14,17,96)

>230 . _>190 FOR DELAY=1 TO 500
1>200 NEXT DELAY

Notice that the first DATA statement  _|>210 .

(ac line 210) has been moved tothe {»2z0 .

beginning of the program (line 10)so J>230 .

The GOTO method causes the necessary
y space w be reserved inline 20,
Note that the statements in line 20 are
. hever executed; however, the sub-
progums referenced there are ex-

You have the ability to ‘‘trick’' the com- euue«l later on in the program. Thus, as
puter into establishing memory space shown in the preceding and following
for CALLstatements, as well as examples you can put all of your
variable-related statements, without ™ variable references together and your
actually performing those statements. subprogram calls need not be syntac-
To daothis, simply use a GOTO instruc- tically correct. Thisis the most efficient
toni m your program. The followingex- __ use of the pre-scanoption.

FEFFFFF*) strates the original pro-
>120 CALL CHAR(42,"OFOFOFOFO gmma(lapledwlthapre scananda  __ >100 GOTO 170::X.Y,ALPHA BET
FOFOFOF ") GOTO sLat _ A.Z=DELTA: :DIM B(10,10)
>125 !@P— __>110 CALL KEY::CALL HCHAR::C
>130 With GOTO added: T ALL.CLEAR: :CALL MYSUR
>140 . —_ >120 DATA 1,3,STRING
>150 >10 DATA 3 . >130 DEF F(X)=1-X*SIN(X)
>156 1@P+ >20 GOTO 100::DELAY::CALL CH __>160 1@P- -
>160 CALL HCHAR(12,17,42) , AR::CALL CLEAR::CALL HCHAR:, _ >170 REM BEGIN EXECUT ION-HERE
- [fCALL VCHAR: : t@P- _>180 .

»>100 CALL CLEAR >190 .

>110 CALL CHAR(QG "FFFFFFFFRFFY__>200 .

(FFFFF"y - .
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This sectlon discusses the forlnlt re-
quired of T Extended BASICII pro-
crams and the ways in which TI Ex-

;’ended RASIC I functions.

i

Running a Program on Powerup

if a program named LOAD ison the
diskette in disk drive 1 when Tl Exte
(| BASIC Il is selected from the main
sebection list, (hat program is
qntomaticaily'loaded and run. The ef-
fect is the sarge as if you had entered
REN “DSK1 LOAD". If the program
does not exist, there is a momentary
iclay while TI Extended BASIC llooks |
for it.

I'rogram Size
i

The maximum program size for the
Computer 88/8 without memory expan-{
sion ks 63,320 bytes, Thisincludesonly |
program text, and not variable, string,
or array space.

Fites ,

Files are groups of data put on external
devices, The most common files are on
data-storage devices, but datasent

1 rough external devices such as the
123232 interface are also considered to
t. +files by T1 Extended BASICIL.

i .ine Numbers

{.inc numbers are required in T1Ex-
tended BASIC ! programs. Line
numbers specify the order in which
lines are executed and are used to iden-

1ify what lines Lo execute next when us- T cally converts them Lo upyer case.

ing IF THEN ELSE, GOT0, GOSUB, ON

ERROR, ON GOTO, and ON COéUB. You ! |
also can use line numbers with BREAK,
LIST, NUM, RESTORE, RETURN, and

function contains a string constant

(such asthe file specification in OPEN),

lower-case characters in that string con-

RUN. A line rumber may be any integer
t _from 1 through 32767, i

stant are not converted (o upper case.

Likewlise, lower-case characters that

are parts of DATA, IMAGE, and REM

The computer automatically generates
| line numbers if you use the NUM ]
(NUMBER)conumnd When not follow® |
[ ed by aline number, NUM providesiine
[ numbers starting at 100, incrementing |
ench subsequent line by 10. You can
resequence line numbers with the RES
(RESEQU ENCE) command.

[H1]

statements are not converted to upper
case.

Special Symbols

Speclll symhbols separate statements
" and remarks on the same line. A line of
TLE: BASICU jstsof aline

II Ill

Llnes

Lines may be up to 266 characters long,
im.ludlngthe line number and spaces. lf

you have reached theendofaline,ad- ||
dilinnnl characters you enter replnce i

™ the 255th character. A line is

number, one or more statements, and
an optionat remark. For example:

>100 FOR A=]1 TO 100::PRINT A
(SQR(A) 1 :NEXT A 1PRINT SQUAA
ROOTS

“crunched’' (reduced to an internal for-

ble colon(::), is used toseparate

mat) when ENTER is pressed by replac-,

statements on the same line. The trail-

ing each keyword (PRINT, STEP, etc.)

ingremark symbol, an exclamation

[ with a single character item, calleda |

puint (1), isusedtoscparate an ex-

[~ “token.’ A “crunched'’ line must be no

ry remark from the rest of the

" tonger than 160 characters, ora Line

line. Remarks are not exccuted when

too long errorwilloccur.

the program is rum; they are a means of

internally documenting the program.

- Upper-case and Lower-case

Spaces

|_TIEX led BASIC I d

statements, functions, and variable

Q arerequl "|I|T|E' led

names may be entered as lower-case

BASIC I between the elements that

characters. The computer automati-

However, i a command, statement, or

from TI Extended BASIC If elements.

make up statements to enable the com-
puter to distinguish variable

—— The statement separator symbol, a mf’ =

However, spaces are not required
hefore or after relational expressions or
before or after the trailing remark sym-
bol or the statement separator symbol,
You can insert extra spaces when enter-
ing ds and stat ht they
are deleted by Tl Extended BASICH
when these lines are stored in memory.
_ When listing programs, Ti Extended
BASIC Il may add spaces around the
" trailing remark symbol and statement
" separator symbaol,
).

8
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Numeric Data dsare numeric constants __ When the result of an arithmetic opera-

TI Extended BASIC Il can store two
types of numeric data: integer and real.
To bhe stored as an integer, a number
must be whole and within the range of
- 327068 to 32767. Numbers outside this
range must be Stored asreal data.

'
An integer dala item requires only two
bytes of memory for storage; a real data ~
Item requires eight bytes of memory for ~
storage. Because integersuse less
storyge space, they can be manipulated
fastér than real numbers by the com-
puter, This quality makesit advan-
tageous Lo use integers whenever possi- ,
ble. For example, a FOR-NEXT loop that”™—
uses an integer control variable will ex-
ccute more quickly than the same FOR
NEXT loop using a real controlyariable.
Note that it IS possible Lo use hiteger
data only when a value isa wholg
number within the range given above.

The computer always stores numeric
duta in real format unless specifically
instructed to do otherwise. The coin-
pater stoves a value as aninteger when
either of the following casesistrue:

o The value is assigned to a variable that

- has been deflined previously as an in-
teger variabte (using the INTEGER
stalement),

RNNAPEK

~. lype. Forexample, EOF and VALIIEX

return integer values.

If a numeric value outside the range
— 32768 to 32767 s assigned toan in-
teger variable, Lthe warnlns

* [f the op

tion is assigned 1o a real variable, it is
stored as a real number, even though

or real variables, the computer
r ds the result to the nearest in-

teger prior to assigning the resull to
the integer variable.

the result may be a whole number
within the range - 32768 to 32767

L INTEGER OVERFLOW in line-number
isdisplayed If a numeric value is within

_ therange — 327680 32767, butlsnota

. whole number, it isrounded to the

. hearest integer prior to being assigned
_. tothe variablée, as Mlustratedin the

_ following table. (The examples assume

_ that the variable X has been defined as

umeric Constants

— 4

Example:

Unless assigned to integer variablesor |
used as arguments in integer functions, |
numeric constants are always stored as |
real (not integer)data and can be

lentered with any number of digits.

>100 INTEGER A
»110 A=5/3
>120 DISPLAY A

The value assigned to A is 2. Because

._an integer variable.)
.. Assignment Value Assigned
|_Operation toX
LET X= 5.4 5.1

LET X= 5.6 6]

LET X=-1.2 -1

[ LET X=-2.7 -3

‘When the result of an arithmetic opera-
tion is assigned to an integer variable,
the computer applies the following

ruloes:
+

M IIIHII H |
T TErrTT

the operands in the calculation are
constants, the result(1.666666667)is
rounded prior to being assigned to A.

« §f the operands are integer variables,
the computer truncates any digitsto
the right of the decimai point prior to
assigning the result to the integer
variable.

Example;

>100 INTEGER A,B,X
>110 A=5

>120 B«3

>130 X=A/B

>140 DISPLAY X

Because the operands in the calcula-

tion are integoers, integer division

(which discards the remainder) oc-

X is 1. (PRINT A/B would also cause

+ The value is produced by a function
that has a predefined integer data

the computer to print 1).

llowever, they are rounded to 13 or 14 ]
digits by the computer due to the inter- |

IRMENENENE!

L1310 11111

curs; therefore, the value assigned to

nal storage method used by the com-
__Dbuterand are normally displayed asa
maxlmum of 10 digis. For, extremely

_1Iarge orsmall numbers, it Is usually

more convenient to use scientific nota-
tion to enter numbers. The computer
normally uses scientific notation when
printing very targe or small numbers.

In scientific notation, a number is given
s a mantissa (a number with one place
o the lefL of the decimal point)
multipticd by 10 mised to an integer -
power. 15 is expressed in scientific
notation as 1,6 10", 150 isexpressed as
1.6x 10% - 1,600 s expressed as

- L.Bx 107; 156,789,000,000,000is ex-
prossod as FAG7RYx WU and 0. 1567
is expressed ns 1.56789x 10 ' InTI Ex-
tended BASIC I, the ' x 10" is
represented by “E." Thus, 1.5 x 1017
1.5E + 15.
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double asterisks (* *); The exponent,
howaover, isstored ipternally.

String Constants

String conggants in TiExtended BASIC
1Lcan be upito 4080 characters long. If
the string is enclosed in guotation
marks, 2 quotation mark within the
string s represented by two adjacent
quotation marks(**"”").

Varinbles
Variable namesin T1 Extended BASICH!

may consist of 1 to 16 characters. The
first character of a variable name must

be a letterof the alphabed, an “"at’ sign  _ tions, using the arithmetic operators for

(@), ah open bracket ({), a close bracket
(1), alackwardgslash (\), oran ]
underdine ). Subsequent characters
mity be those characters plus any of the

digits (numerals). The last characterofa ~ The minussign () can be used either to

string variable name must alwaysbe a
dollarsign (8).

The four types of expressions used inTL
Extended BASIC [l are numeric, rela-
*—_ tional, logical, and string. These four
types have an orderof precedence, or
__ hierarchy, which determines which
— typeaf expression iy performed finst in
__anysingle program statement. That
_hierarchy isp

* Numeric Expression
* Relational Expression
o Logical Expression
 String Expression

_ Numeric Expressions Numeric ex-
_ pressions are constructed from numeric
_ constants, numeric variables, and func-

. addition(+), subtraction{-),
“_ multiplication (+), division (/), and ex-
” ponentiation (*).

_ indicate subtractionora negative sign
_ (aunary minus). As a unary minus, it
reverses the sign of the value that

Certain words are reserved for use by Tl : follows it. For example, — 372 is inter-

Exterded BASIC 1. They are the com-
mands, statemoents, functions, and
operatorsthat make up the language.
. Noncofthese w-_rzcls may be used as

 preted as —{32),or -9.

: The normal hietarchy for evaluatinga
nhumeric expression is exponentiation,

||II“|
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Numerc constants are defined in the variable names, but they may make up
range - 9.9000000I0PHDE + 127 to :pn B T variabie name. For a complete Expr Intermediate Results Final Value
-1.E-128,0,and LE- 12810 "fist of the reserved words, referto Ap- [— _ _ -
0.9000999090900E + 127. Ifthe expo-  — pendixG. - 4120226 4442-0  4+2-6 0
nent of acaleulated number is greater [,
than 90 or less than - 89, thenthe expo- — Expressions (+2yzz-6 ¢2rz-6 3072 -6 12
nent is normally pﬂn‘ed or displayed as 3

44+2/2/2-6) . . 4+4-4) 4-1

I

| . followed by multiplication and division,
and then by addition, subtraction, and

| ‘unary minus. However, any partof a %
numeric expression enclosed in paren-

' thesesisevaluated first, The following
shows the effect of parenthescson _

determining the value of an expression.
Lo/

"N T R

I L
[ Relational Expressions Relational !_|
|_____ expressionsare most often used in the
—_ IFTHEN ELSE statement, but they may,|

be used anywhere that numeric expres-
| sionsare allowed. A relational expres-
| sionhasavalueof - 1ifitistrueanda
| vulue of 0 if it is false. Relational opera- |

tions are performed, from left to right, I"_"
after all arithmetic operations are com- __|

pleted and before logical expressions
| andsiring expressionsare evaluated.
| _____Therelational expressions are:

— Equalto(=) Lessthan or equal
| Lessthan(<) to(<=)
Greaterthan(>)  Greaterthanor
T . equalto(>=)
Not equal to{(<>)

The following examples illustrate the
use of relational expressions:

>100 IF X<¥ THEN 200 ELSE GOS
uB 420

Executesline 200if X islessthan Y. If X
isgreaterthanorequalto Y, thenthe
statement GOSUB 420 is executed.

»100 {F L(C)=12 THEN CuS+l EL
SF COUNT=COUNT+1: :GOTO 140

Sets Cequal to Splus 1if L(C)equals 12.
If L{C)is not equal to 12, then COUNT is
set equal to COUNT plus 1 and line 140
isexecuted.

>100 A=2<5

Sets A equal to — 1 because it is truethat
2islessthanb.
>100 PRINT “THIS*="THAT”

Prints 0 because it is not true that
“THIS" is equal to “THAT"".

s
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>100 A=B=7 _>l_00 IE 3<4 AND 5<6 THEN L=7 >100 F (A OR B) AND (C XOR ‘The numbers must be from ~ 32,768 (o

Sets A equalto - 1ifBisequalto7,and
o 0il Bisnot equal to 7. There isno ef -
fect on B. Note that thisis not the same
as the usual arithmetic meaning of
A =B=7, norisit ¢quivalenttothe
assignment sequehce A, B=7.

t

Laogical Expr

__ SetsLequalto7since 3islessthan4
__andbisless thﬂn 6.

Enoo IF 3<4 AND 556 THEN L=7

! _Doesnot set Lequal to 7 because 3 is
—_lessthan 4, but 5 is not greater{han &.

Logical expressions are used with rela-.
tional expressions. The logical
operators are AND, OR, NOT, and XOR.
If true, Jogical expressions ave given a

>100 IF 3<4 OR 5>6 THEN Lx?

| Sets L equal to 7 because 3 is less than 4.

nonzers value. If false, they are givena '__ >100 IF 3<4 XOR 5>6 THEN L=7
value of 0. The order of precedence for _

logical expressions, from highest to
lowest priority, is NOT, XOR, AND, and
OR. Logical expressions have a lower

precedence than relational expressions.

* A logical expression using AND IS true
ifboth its left and right clauses are
true,

* A logical expression using OR is trueif
one or both of its clauses are Lrue.

* A logical expression using NOT istrue
if the clause following it is not true.

= A logical expression using XOR (ex-
elusive ar)is truoe if one but not both
- of its chwses is true.

The following examples illustrate the
use of logical expressions: .

_ SetsLequal to 7 because 3 islessthan 4

_and5isnot greater than 8.
:>100 IF 3<4 XOR 5<6 THEN L=7

~ Duesnut set Lequal to 7 because 3 is
" lessthan 4 and Sislessthan 6.

:>100 IF NOT 3=4 THEN L=7
~ Sets L equal Lo 7 because 3 is not equal
o4

D) THEN 200 32,767, represented in binary notation

as from 10000060000000000 to

Passes control toline 200if either A or B_{0111111111111111, Negative numbers

orboth A and Bare true (equal s - 1), re given in 2°s complement form,

and Caor I hut ot both € and D are _:which means thal zernes are reversed to

true (equalio — 1), ‘ones and vice versa, witha 1 added to

" the most-significant bit (the first diglt in

* The logical operators can also be used the binary number). In binary notation,

directly on numbers, They converithe _ feach place isan additional power of 2

numbers to binary potation, perform “rather than an additional piverof 10as

the designated operation on a bit level, lin decimal notation. The following

decimal representation. A more de-

and then convert the resultback to  __shows numbers in both decimal and
binary notation.

tailed discussion of the use of logical

operators with numbers can be found in

amathematics or engineeringtext deal-

ing with logic.

Decimal

Binary
Place Place

- MWt - HEM B2 4ok M Med 612 2w 1M o R M6 N 4 2 ¥

o 0t 00 0 0 0 0 0 000006 0 00 1]

0O 06 0 0 0 0 00 0 0 000 6 0 11 0

T>100 IF NOT 3=4 AND (NOT 6=5
TXOR 222) THEN 200

" Dnes not pass control to tine 200,

~ because al houghiit is true that 3 isndt
" equalto 4, it is true both that G is not

[ equal to 5 and that 2 is equal t0 2, s0 the
|__elausein parenthesesisnnttrne.

0256 0 00 0 00 O0O0O0CO0TCO0CI1 t 0 01

-0 13 11 11 111111 %v 10011

The abgye is the equivalent to

Lo ~ 00U0000000000001, = 1.

2 = BOUOBBBOON 1001, = 11001,
B,y = 0000000000000110;~ 110,

- Z5
— -8, = 1nneon;

[Fo)lo
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hold welght) = : - Decimat Binary b
A 1 0000000000000001  A: 1 O0DNBONNONDONOO |
. B: 2 0000000000000010 B: 3 00ODOODKXKIVOTL i b
A AORB: 3 £000000000000011 A ORB: 3 0000O00BOONTE P
!
N . 0000000000000110  A: 47 OODOOOCOOMIOTT Y i
AND placesa | inthe corresponding  — the number precedingitorfollowingit ____ 1 A 6 . .
Vinary position if thereisa 1 in both the  but notboth. Otherwise it placesa0.  ___ L . p; 5 0000000OON00DIDT B 62 00000V000D111110 i
number preceding and followingit. |— —_t1 ‘ i
Otherwise it placesad. | NOTplacesa L inthe corresponding . AORB: 17 0000000000000111  AORB: 6 0000000000111111
‘ | binary positlon if thereisagero in the - l
ORplacesa 1 inthe ; ponding [ number following it. Otherwise it pt: e
binary pasition il‘the:! isa lineither | azere. . I |
the number preceding it or following it 1. 1 !
orboth. Otherwise it placesa 0. - 'Il'hc_a folllnwina:nust'me thed result of the ‘
| logical operators when used on . -
XOR placesa 1 inthe corresponding I b - T Decimal Binary Dectmal Binary =
lllln'a_[ry pusition if there isa 1 in either | A: 1 0000000000000001  A: 1 0000000000000 B
T - g X
: - B 2 0000000000000010  B: 3 0000000000000 ‘l
Decimal  Biaary __ Decimal = Bimary ——f——  xopB: 3 0000000000000011 AXORB: 2 00OOOOO000UNNOL0 - |
: £00000000000000 : 000000000500000 :
A ! 1A ! P — A: 3 0000000000000110  A: 47 00000000CION 11 .
: 0000000000000 : 0000000000000011
B 2 10 B 3 1 — B 5 0000000000000101  B: 62 0000000000111110
: 0000000000000000 : 000000006000000 ; :
AANDB: 0 ), _AANDB: 1 | —1——axoRE: 3 0000000000000011 AXORB: 17 0000000000010001 z
A: G 00000000N00001I0  A: 47 000000000OIOILT1 ~ |
1 — — — |
B 5 0000000000000101 _ B: 62 00000000001 11110 :
e PR i
AANDE: 4 (000000000000I00 A ANDB: 46  000DOOIO0D10ITI0
. A i 0000000000000001  A: 2 000000DONOONNDID '
- > NOTA: -2 1111111111111110  NOT A: -3 uunmnnm ; )
{ .
~ —— - A 6 0000000000000110 . A: 47 00DOOOODOGLOLINL :
- - e ~NOTA: -7 MILTIoN  NOTA:  -48  DIHLEHAI0I0000 - © -
* : Ca
o N ]
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String Ex pl:tsslons String expres-

Margins and the Screen Window

sions are cansiructed from string _

|— The ACCEPT, DISPLAY, DISPLAY US-

variables, string constants, and func-

T1 Extended BASIC I enables you to

tion references using the operation for

specify the screen margins that define

concatenation (&) to combine strings, If

thearea of the screen that canbe ac-

aconstructed string exceads a length of

d by certain instructions. The area

4000 characters, the extra characters

within the margins is calted the screen

on theright ave truncated and a warn- 3

window, or just the window.

ingmessageis d{hplayed. The following ©_|

san Pl tion:

>A$="HI "&" THERE!”"

You can define the setting of four
margins: left, right, top, and bottom.
Each margin setting indicatesthe

ber of character positionsthe

“11"" and ** THERE!" ave ted;

in isindented from the edge of the

assigned to AS.

screen,

To change the current margins, use the

MARGINS subprogram. Sce the

MARGINS subprogram for a detailed ex-

planation of margins and the screen

window.

When you enter Extended BASICIL, the

left and right margins are set to 2, and

the top and bottom margins are set to 0.

When you use the GRAPHICS aub-

program to change the graphics mode,

these margins(2,2,0,0)are restored,

.You can define a window in Pattern and

,Text Modes, and in the text portion of

{the screen in the Split-Screen Modes.

i You cannot define a window in 1Tigh-

' ionor Multicolor Mode, orinthe

graphics portion of the sercenin the

1Split-Screen Modes.

ING, INPUT, LINPUT, PRINT, and

—{PRINT USING instructions treat the top

—row of the window as row | and the lefty
— most column of the window as column '
— L, regardless of the screen position of
the window, These instructions con-
sider all row and column specifications
to be relative to the upper-left corer of
the window (the intersection of row t
and column 1), rather than wo the
upper-left corner of the screen.

INPUT, LINPUT, PRINT, PRINT
USING, DISPLAY, and DISPLAY USING
—instructions, which cause scrolling, uf-
—[ect the screen window only.

_The CLEAR subprogram, which
—displaysspaces, affects both the screen
_. window and the graphics portion of the
__screern,

—The VCHAR, GCHAR, ané HCHAR sub-
—programs and the graphics portion of
~thescreen, are not affected by margins.
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Graphics Modes — When you enter Extended BASICIL, the I Split: Splic: High- Maltl-
_ computer isin Pattern Mode. Tochange ] Pattern ‘Text Text Graphics Res. color
Six graphi desareavailableinTl . _ the current graphics mode, use the —_
Extended BASICII: Pattern Mode, Text __ GRAPHICS subprogram. See the e Rows 24char. - 24char. 8char. 128 pixels 192 pixels 48 blocks
Mode, two Split-Screen Modes(Text-  __ GRAPHICS subprogram {or detailed o
High and Text-Low), High-Resolution degcripﬂons of the graphics modes. Col 32char. 40char. 32char. 258pixels 258pixels B4 blacks
Mode, and Multicplor Mode, You can — T |
select the graphics mode that offers you — The following table summarizesthe Sprites ~ yes noeffect yes yes yes yes
the combinationef text and graphics __ eapabilities of the graphics modes, and — - -
capabilities thatbest suits the par- _. indicates which graphicsinstructions _____ | . DCOLOR noeffect nocffect noeffect yes yes no effect
ticular needs of your program. ... can be used ineach mode. The S
. — characteristics of the text and graphics . | e DRAW,
The Split-Screen Modes djvide the __ portions of the screen in the spm- DRAWTO, error error error
screcn intotext and graphics portions. | Sereen Modes are Hsted indep ly. FILL returned returmed noeffect yes yes returned
‘The text portion fills one-third of the
screen;'the graphics portionfillsthere- | |~ H GCHAR  yes yes noeffect yes yes yes
maining two-thirds of the screen. In :
Text-1ligh Meode, the text portion isthe HCHAR,
upper Lhird of the screen; in Text-Low VCHAR  yes yes noeffect yes yes noeffect
Mode, the text portion is the lower third
of the screen. {ACCEPT,
: - |pISPLAY,
- IDISPLAY
lusING,

INPUT.

LINPUT,

PRINT,

: PRINT S
USING ves yes ves invisible®  invisible® invisible®

*Text ‘displayed" is not visibile, If, for example you use LINPUT, the computer will pause to accept
Input, even though you are unable tosee a prompt.

Jt
NN

48 _

[

VT
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Defauits

When you enter T Extended BASICII,
certain features are set with prede,
fined, or default, values. These features
retain their default values unlass you
execule an instr*clion that changes
them.

1
The default valwes in Extended BASIC |

llareas I'ollowt: -
I}

» Graphics Mode—The mmputei‘ isin
Pattgrn Mode,
i
« Margins—The left and right margins
aresel to 2; the top and bottom
margins are set to 0,

« Screcn—The screen window and the

screen margins are cleared (filled with

spaces).
« Display Characters—All alphabetie

characters are displayed on the screen|

asupper-case characlers.

« Character Definilions—ASCl codds
32-127 are defined as the standard
character set (see Appendix E). The

cursor is defined as number 30. Codes
128-223 are defined asthe same stan-

davd eharnctor sot ns codes 32-127.
The remaining codes (0-29, 38,
221-255) ure defined as spaces.

tr The graphics colors, used

by the DRAW, BRAWTO, and FILL
subprograms, are also set toblack en

transparent. The screen or border col-

orisset to cyan.

» Sprites—No sprites are defined. The

sprite magnification levelissetto L

=

(single-size, unmagnified).

i, » Key Unit—-In the KEY subprogram,

i thekey unit isset to 5 (the BASIC
i -emulator keyboard).

" « Current Position~-The position used

| asastarting point by the DRAWTO

. subprogramissetto},1(pixelrow 1,

. pixelcolumn 1).

: » Sound— All four sound generators (the

Some values are affected when your

prograim stops runaing, whether by
reaching the end of the program (an
ENDor STOP statement or the highest-
numbered program statement), en-
enuntering s hreakpoint, pressing
CLEAR (FCTN 4), or due to a program
error;

» Character definitions, foreground and
background colors, screen (border)
color, sprites, sprite magnification
level, and the key unit in CALLKEY
are restorcd to their default values,

« The graphics colors and current posi-
tion remain unchanged.

. d remains hanged unlessa

three music generators and the noise

— generator)are turned off.

breakpoint is encountered.

« If the computer is in High-Resolution

or Multicolor Mode, the default

graphics mode and screen margins are

[~ « Alphabetic Characters—AN .. _

restored. If the computerisin Pattern,

alphabetic charactersaresetto ., -
|_ uppercase. -

Text, or one of the Split-Screen

Maodes, the graphics mode and marging

["Allilie default values {exceptihe
keyunit in the KEY subprogram) are
restored when you use the GRAPINGCS

rematin unchatygied,

:suhpmgram to changoe the graphi
| _mode. (The graphics mode, of course, is
|__changed taihe spocified value.)

= Cutors—The forcground color is set to

black; the background colorisset to
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File Commands S

L] .
i ’ )
.

The Computer 99/8 has the capability S

to store both programs and datz on- = -

peripheral (nceessory) devices. You a

enn later load and use these files with

your comyiuter as often as you wish,

and delete them when you no longer -

need them. . .

" & 'l

| | I r '

i - j J-—_IN Inputsdatafroma - Some of the commands listed above the cassette intorface will not aceept
;m‘: ::::ﬁll;lu'] t!"lr t;m:ﬁ (!::]::‘l)l‘llli::)?l:flt T przgioualy n::u“ed file. may'only aperaiejwith peripherals that “Rlﬂlﬂh length records, which are
: . iy T these commands,
information, create procedurestfoup- | _ support certain file attributes. The _ Tequi y
datedata, and avold retyping your pro- |__ LINPUT A more specialized form of default record length issupplied by the

p—

grams intodhe computer eachtime yow |
wisllo n:wllwr. T Extenced BASIG I
provides an extensive range of file-

INPUT thart inputs an entire
record atatime from a
previously apencd file.

provessing feafures, including sequen-
tial .nul relative (rnndom ) file provess-

REAR

_ BOF

Tests for anend-of- file

-1||.H;;|||m||

peripheral,

Refer to Lthe manual that comes with the
specific peripheral for complete details
oy Fhespeeordd Joagst 1 o commmennla
ctpogenss borob boy Bloal abhiin b o

Nnte: When you i the OLID, SAVE,

T RUN, OPEN, RESTORE, syd CLOSE

cummands and statements with the

“CSI"ﬂI('qpn ification, the compuior
Hooged

"l mlln-nn-nblh- -
"l ¥

e dadion .

Using the OPEN Statement with the |
Cassette Interface {J

~ The maximum length record that can be

" atlobob beanstly penaapiby, [ETTIR AT ::___ .
..mt.l|.| " alenanad shabia bodonets, ] . T T T T T *
. REC Returns the number of the Cuseue Interfuce File Commlnds
The following is a brief overview of the | next record to be accessed -
ftle-grocessing commands and - by the specified file. 'l'lle OLD SAVE, RUN, OPEN, PRINT,
statements of TI Extended BASICIL. lN PUT, LINPUT, RESTORE, and CLOSE .
For more complete information, referto__ RESTORE Repositions the record is are supported by the
||'|w descriptionsof eachinthe — counter. I cameue interface.
eference section of this manual, _ |
v e s —— o .. CLOSE Removesthepreviously ____ | _ The DELETE command hasnoeffecton .
- established link between | filesstored on cassette. The message
OLD Loads a program into _ the computer and the _— s displayed, but noaction is taken on
memory. - specified device. 1 __ thelfile
SAVE Savesaprogramin memory DELETE Deletesa file fromthe | PRESS CASSETTE STOP
to a specified device. specified device. ____ "THEN PRESS ENTER
RUN Begins program execuglnn _ LIST Liststheprogramonthe _____ | _  The EOF function cannot be used with
Ifafilespecificationisin- screen. I0a file- 1 cassette files. ILis recommended that
cluded, the program ixload- _ specification is included, | youplacea*‘dummy'’ value asthe last
ed (rom the specified the computer sends a 1 recordand then check for this value
device, then executed. t listing of the programtoa 1. (usinganIF THEN statement) as you in- __
- i specified device. [ putdatafromthe file. Acommon dung -
OPI'EN Establishes a link botween : | my value is several nines (99981),. This
the computer and the _MERGE  Combinesa program from ___ _ value, wheninput, indicatesthat there _
specified device. _ the specified device with | isnomoredatainthe file.
. the programn currently in o
PRINT OQutputsdata to aprevious- memory. " . The LIST andd MERGE commands ean-
[~ ... e} nol he used with umeue files, hecause

ly opened file,

R o el

o

i

|

e

~ OUTPUT
— record-type(required)—FIXED

The following is a list of file atteibutes
™ specific to files opened on cassette.
. file-sjmﬁicatiun {required)—CS1

f!l&m‘ganimtion (optional)—
SBQUEN'I‘IAL

open-mode (required)~INPUT or

= record-leagth (optional)—Cassette files
" have record-lengths that are less than or
~ equal to 4032 bytes. If you specify a

~ record-length that is not a multiple of
64, its value is increased to the next

7 greater multiple of 64, 1 you donot
spedl'y a record-length, iLisassioned Lo

~ read by the INPUT statement is 128
~ bytes. The LINPUT stalement can read
records of up to 4032 bytes. Note: LIN-
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File Specificationzopy

HEX-BUS™ File Specification 1= L.

The g 1] rommt for theile-

|(regulur welght)

specification is:

file-protessing commands and
statements is a string expression
that specifies the device and,
sometimes, filename, special op-
tions, or commands used by that
device. If file-specification lsnconp
tant, some commands, suchas
DELETE, LIST, OPEN, and RUN, re-
quire that it be enclosed inquotation
marks. Quotation marks are optional
with the MERGE, OLD, and SAVE

The file-specification used withsome __ ]
~—device-name

There are three Input/Ouiput ports
availabje on the 99/8 computer:
|

+ The 50-pin peripheral port on the side

of the console is used to attach future
peripherals.

« The cassette port on the back of the
console can be used to attach a stan-
dard audio cassette recorder.

« The HEX-BUS™ interface enables you
to attach a wide variety of spectal low
cost peripheralsto the Computer 99/8

o

__There are some general conventions
. thatapply for the cassette and HEX-
_ BUS™ interfaces. The file-

_ specification for the 50-pin peripheral
. port are explained in the manuals that

: signed for that interface.
. Cassette File Speclnntlolgp

— orusefilenames.

~The file-specification for HEX-BUS

peripheralscan have one of the [ollow- _

[.software-options)

ing formats:

[ filename]

__where device-nameis astring expres- HEXBUS} mand]

_sion(all alphabetic characters must be

_..upper case), software-oplions are or

L..special commands that are recognized -
|__by the device being accessed (not ull HEXBUS.subcommand -
|__peripherals have soft n /"_

|_filenameisthe name youuasslgn to afile,
|__sothat it can be stored on a mass-

storage device,

«= The devi ber Is an int
- fyingthe HEX-BUS peripheral you wish

- comes with each peripheral for more in-
- formationondevice-namber
P et~

b“;: The software-options are special com-
. mandsthat are recognized by the
- device beingaccessed. Not all

speci-

to access, Refer to the manual that

peripherais have software-options.

'I'Mﬁlﬁumne isthe name you assign toa
file so that it can be stored on a mass-

— storage device, Refer to the manual that

The subcommand is a special instruc-

tion that must be used in conjunction

with a valid command to the HEX-

BUS™ interface. The valid subcom-
ds are listed below. Eachisex

come with the peripheralsde-

 file-specification for ihe cassette

—~The
interface is CS1. (The cassette interface

— does not support any sgfiware-options

ed laterin this section (excapt the
Transfer Raw Data subcommand,
which isexplained in Appendix R, and
the Siave mode subcommand, explajy=7_
edin Appendix S).

VE - Verify .

FORMATMEDIA Formatstorage .
medium

RB Reset Bus

CA Catalog

™R Transfer raw dnta

~ HEXBUS[.sub

- comes with each peripheral forany
_ restrictions that may apply to the
- Jilename when used with that

" The first format

mmand).d b

[-saftware-oplions}

s normally used with HEX-BUS
peripherals not designed for mass
storage, such asthe RS232 interface,
the Printer/Plotter, and the Modem,

" Thesecond format
HEXBUS/{.s1b d).devi mber
L filename]

* isnormally used with the HEX. BUS™

peripherals designed for mass storage,
such as the Disk Drive/Controller 5102.

SL Slave mode
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The third format

|— Device-name Device-number [, R
HEXBUS.subcommand : DSK.disk-name  100.disk-name —_
isused to access the Transfer Raw Data | DSK1 101 I
capability of the HEX-BUS interface. L
The capability totransfer rawdatais __ DSK2 102 —_—t
described in Appendix R. This capabili-
ty is generally used onty in very advl;l—c)_,_ DSK3 103 -
rEdappii icatlons .
DSK4 104
Some HEX- BUS“' peripheralscanbe -
accessed by using the general format forl__ RS232 , 2 ——
ﬁia-meqﬂ'catwn, (Iescribed earlier = — sea 20 e
:sed w:?en thls method of accessis - w0 —
HEX.BUS peripheralsthat may heac-  _ Nate that the deyige-name for the L
cessed with this alternate method of ad- __Modem is R§232/2.

dressing are the Disk Drive/Controller,
the RS232, and the HEX-BUS Modem.
The follpwlngchart listz the devico-
namesand their correspondingdevice-
numbers.

_ The Printer/Plotter, withadevice: (

w.Bumberof 10, and the parallel port,

_ with adevice-pumber of 50, cannat be

_ accessed with this alternate method of

_addressing.

Examples o -

The following examples illustrate that
the device-names method Is inter-
changeable with the HEXBUS. device-
number method.

>100 OPEN N1:"DSK.DATA.MYFILE"
>100 OPEN ¥1:”HEXBUS.100.DATA.
MYFILE”

Openaa file with a filoname of MYFILE
on the disk named DATA.

>SAVE DSK1.PROG1 i
>SAVE HEXBUS. 101 .PROGI .

Saves a file with the filename PROG1 on
disk drive 1.

SLIST *RS232/1.BA=1200"
>LIST "HEXBUS.20.BA=1200"

Lists a program to the RS232, andusesa _ suboommand has the following fon:ut:

sqftware-option to set the Inud rateat
1200.

,,.—-————— SAVE HEXBUS.VE.device-
lf-

,....||||l|:||llllllll|
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|HEX-BUS™ Subcommands The'\'E
lsubcommand verifies that the infoi ma-
tion in memory is the same asthe infor-
mation stored on a mass-storage device.
If there is a discrepancy, an 0 error
message isreturned.

When used to verify data, the VE sird-
command hasthe l‘ollowlng fonml

OPEN #filo-number: HEXL"

BUS. VEBauioe-numberﬁlemm

The fike sho Idbeopened intheQU-
PUT mode. The PRINT statement func-
tions as a verify command when the file
isopened inthe VE mode. Nodata c:in
be written to the file while it isopet..d
inthe VE made. Also, a file cannot 1+»
opened in the normal mode and the 'E
mode at the same time.

—

. Whenused to. veril’ya program, the VE

“

‘ !!

. The VE subcommand cannot be usc:' to

verily & program saved with the PR(>-

TECTED option.

Iiilnli
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i>150 OPEN W10:*HEXBUS.VE.101
JEXAMPLE" , INTERNAL , FIXED 20
>160 FOR X=1 TO 10

>170 PRINT #10:X,X*2

>180 NEXT X

>190 GLOSE »10

>200 DISPLAY *NO ERRORS”,
>210 END

Lines 100-140open a file caled EXAM-
PLE on a disk, print 10 records, and
close the file.

Lines 150-100 open the same file in the
VE mode, verify that the data was writ-
ten correctly to the file, and close the
'file.

Line 200 displays a message that there

.were no errors found. If an error is
detected. an 170 error accurs. For more

tulio

[ The FORMAT MEDIA subcommand
must be used before any information
can be written onto the storage
medium. If the subcommand is used
later, any information atready stored on

MEDIA is most often used in the Com-
mand mode, rather than asa statement
in a program.

LT

After the storage medium isinitialized,
execute a CLOSE statement. lf yon do
by

P

iat dogres hoadlines [} !
. g N =
. &
.
: " ]
EE .
Reginning of general copy -
hald welghi) i
- .
[ 1 -
1
[Examples: i|__information on 1/ errors, refer to Ap- Example; ﬁe CA (CATALOG) subcommand is
| pendix U. [ reserved for use with future mass-
>SAVE HEXBUS. 101 .PROGRAM1 [ SOPEN #1: "HEXBUS . FORMAT MEDI stongedevk:es CA enables you toac-
>SAVE HEXBUS.VE.101.PROGRAM1 !| _ The FORMATMEDIA mbcommand A.101" — cessinformation siored on the directory
[|= directs s HEX-BUS™ mass-storage >CLOSE W1 " of astorage medium.
Savesafileon device-number and theny peripheral to prepare the storage . '
verifiesit. 1 medium to accept information. This The RB(RESETBUS) subcommand  __ IheCA subcommand hasthe following
[~ process iscommonly called closesall files opened to HEX-BUS™  _ format:
The fn!lowin& program createsa data “Initiallzatlun " peripherals, and “resets"” the com- B N
file and thenyverifiesit. N munications lines. Using RB is a good ___UI‘EN tl‘tle—u_umbm-.' HEX-
. |~ The FORMAT MEDIA subcommand has practice if a program that accessesa BUS.CA device-number”

>100 OPEN #1:"HEXBUS.101.EXA || thefollowing format: — mass-storage device ends with an error, __| |
MPLE* , INTERNAL ,FIXED 20 — u - — - CLOSE Hilenumiber

>110 FOR X=1 TO 10 | OPEN fihmumber:':‘ BUS.FOR- The RB subcommand has the following -
»120 PRINT #1:X,X*2 MAT MEDIA .device-number’ format:

>130 NEXT X - I :
1>140 CLOSE #1 [__CLOSE #filg-number < —— 7

CLOSE #file-nwmber =

[ WhenRBisused, the indicator lights on

the storage medium is erased. FORMAT _____|

each peripheral should blink momen-
| ... tarily. RBis the only subcommand
which addresses all HEX-BUS
peripherals at once.

OPEN #ile-number:" 'anmrs RB.O™ -

not close the file-numb
the FORMAT MEDIA

Y g

that file-number cannot be used in
another OPEN statement. ,
Note: Executing the FORMAT MEDIA
|_subcommand on a diskette with an
__apen file causesan ermrcondn]on

|
1
-
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i This uct fon contains detailed ex-
" planations of all TI Extended BASIC

] - Ilinstructions, in alphabetical order.
B
1 ! N _
- 'l

The following program, writtenin Tl |__>320 LAST$=*Y* Instruction explanations include: )= » Cross Reference—A list of related in-

Extended BASIC I, demonstrateshow | _>330 IF Al<16 THEN 350 ) structions. You may find it helpful 1o

Yo interpret directory information f rom 2340 DATATYPE§="1"* + Heading—The name of the instrue-  {__  referto thespecified instruction

a device, The device- (a I~ >350 DISPLAY TAB(26) ;ACTIVES tion, in large type. ITthe instructionis] __  descriptions for a more complete ]
from 1,7 inclusive}isentered from the ,DATATYPES abuilt-in subprogram, the word *‘sub- understanding of the useofanin- |
keyboard. >360 IF LAST$="N* THEN 160 program”’ immediately follows the in- struction. Cross refcrencesare not in- |
>370 CLOSE #1 struction name. If the instruction isa dicated for all instructions. R

>100 ON ERROR 4fo
>110 DISPLAY AT{10,1)ERASE A
LL: “WHICH DRIVE?”

:>120 ACCEPT AT(10,14)BEEP VA
LIDATE(~1234567#)SI12E(1) :DR$
>130 DEV$="HEXBUS.CA.*8DRS::
EMPTY$="Y"

>140 DISPLAY AT(23.1)ERASE A
LL: “FILENAME  MAX L REC #
FLG" !

>150 OPEN #1:DEVS, INPUT ,FIXE
D 18

>160 LINPUT #1:A$

>170 EMPTYS$="N"

>180 DISPLAY TAB(1);SEGS(AS,
2,12);

>190 Al=ASC(SEGS (AS,14,1))
>200 A2=ASC(SEGS$(A$,15,1))
>210 DISPLAY TAB(13);A2°256+
A1,

>220 AL=ASC(SEGS (A$,16,1))
>230 A2=ASC(SEG$(AS,17,1))
>240 DISPLAY TAB(19);A2°256+
Al,

>250 ACTIVE$,LAST$=*N*

>260 DATATYPES="D*

'»270 IF Al<128 THEN 300

IHI“H

[~ character is cither A for ACTIVE filesor

[~ N for deleted files. The second
character is either D for DISPLAY for-

: mat or | for INTERNAL format.

' !‘-’I—I"T_'—I"'l l l l l | ! f‘l‘1‘l‘!‘]"r‘l—|‘r-r-.—»-

>380 DISPLAY *CATALOG ANOTHE

R DRIVE? (Y/N)*

>3890 ACCEPT VALIDATE(*YyNn*)

>SI1ZE(1):CS$

_>400 IF C$="Y" OR C$="y* THE

N 100 .
>410 END

>420 CALL ERR(Q.R.S,LN)

>430 IF LN=160 THEN IF EMPTY

$="Y* THEN PRINT TAB(5);"MED

{UM- EMPTY” : :RETURN 370 ELSE

RETURN 370 ELSE RETURN

[ >a40 sTOP

ln the display, FILENAME is the name
you assigned when you saved the data
or program. MAX Listhe length of the
lm\gest record in that file. REC #isthe.
[~ number of records in that file. FLG isa
lwo-clmmcter Mag thul indicutes the ac-
[ tive status of the file and the storage

|~ format of the information. The first

built-in function, the word **func-
tion'' immediately foltows the instruc-
tion name. If the instruction name is
an abbreviation or acronym. it is
followed by a brief expansion.

I the instruction name consists of
mare than one word, the words may or
may not appear consecutively in ac-
tual use. See the format line to ascer-
tain whether the words are used con-
secutively or are separated by one or
more items.

« Pormat—The form and syntax for

+ Description—A detalled discussion |
of the instruction. The description in- |
cludes a full explanation of each item |
in the format line, as well as excep-,
tions, options, possible errors, and
other relevant information.

¢ Examples—Nlustrations of the use of
the instruction. In the examples, the
prompt character (>) indicates lines
that you enter. Lines that the com
puter displays on the sereen are not
preceded by a prompt character.

wvalid instruction usc. The format line

defines the elements that can app

as part of aninstruction, and indicales

ble syntax and instruction op—

Iiltltl'l
T

tions, See the next page for g descrip-

tion of the notational conventions @

edin format lines.

¢ Type—For built-in functions, this lists

© the possible data type(s), such as

ric (real or integer) and string.

—

>280 Al=A1-128

F

'>290 ACTIVES=AS
>300 IF Al<64 THEN 330
>310 Al=A1-64

Returned valuesare of the same data

type as the particular function.

+ Purpose-—A brief description of the

function of the instruction.
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Notational Conventions for Format

Examples

Lines

The explanation for each instruction:

begins with a format line that specifies |

the proper form and syntax to be used.
Farmat lines follow these notational
conventions. |

+ Words in CAPITAL lettersare the
skeywaords' Y usced for cach
instruetion,

» ltalicized words are the general
desgriptions of the types of items that
youmust supply. The description sec-

ion includes an explanation of each

italicizeditem in the format line.

* Braces({ }}indicate a choice between
aliernate forms. You must use only
one of the enclosed items,

¢ Brackets (] )) indicate that the ep-
closed item is optional.

« Ellipsis points(...} indicate that the
preceding item(s) can be repeated,

* All punctuation except for brackets
and braces (such as periods, commas,
quotation marks, colons, or paren-
theses) must be included where
shown.

Format

I
This format line shows that the

keywords are immediately followed by

anopenp hesis. Then you must

supply numbers for row, columnn, and

rharicter-code, soparated by

CALL HCHAR(row,column,character-code
t.number-gwuiqus])‘ }

The number-of-repetitionsis enclosed

inbrackets; thus, it is optional. if you do

hot inclide number-of-repetitions,

enter a close parenthesisafter

character-code; If you do include

number-of-repetitions, it must be

preceded by a comma and followed by a

close parenthests,

e e =

Format
ﬂra type ammmo(integerl
imyﬂ"l])l.ummm

Two different keywords can be used to

reserve memory space for an array:

elther the DIM keyword or a data-type

keyword (INTEGER or REAL).

The keyword is followed by one space,
the array name, an open parenthesis, -

and at least one inleger to specily the

size of the array. Up to seven integers

may optionally be used (indicated by

the general description {nteger7); if you -

g
/

1
i

Inclnde more than ane integer, they
must be separated by commas. A close
parenthesis is required afier the fast
tnteger,

. if you want to reserve space for more
-arraysin the same statcment, a comma
I8 required, followed by the the next ar-
- Ay name, and 30 forth.




"—rﬂ r‘\ Fr" 4 '\ oy xR |
! 19 22100 bivn S A ) ' ul
A TN
Beginning of genersl copy - i
{hold welyghiy N :
1%
-7 1 4

General Descriptions -

The itelicized general descriptions used one item, use ¢« toseparate the + pizel-row and pivel-codumn—

in format lines vary accordingto the re- items. ~. . Numeric expressions specifyinga

quirements of the particular instruc-
tion. Common general descrlpllom
include: n

IREN

* numeric-erpression— Anumeric con-

stant, variable, or expressi
’

+ siring-exprossion— A siring constant,
variable, or expression. Some instrue-
tions require you taenclose astring
constant in quotation marks, asin-
dicated in the‘nmtrucuon dcacnptlon

. mmwrw or sfrmy variable—A
“return’’ variable. Rather than speci-
fyinga value that you want the com-
puter touse, a return variable is used
by the computer to store the result of
an operation so that you may access
Lhat result.

» parameter— A value thatds "' passed”
from one instruction to another.
Parameters are used in the CALL in-
struction to pass values to & huilt-in or

screen pixet Jocation. The screen can

« line-number—The number preceding

consist of as many as 192 horizontal

aTIExtended BASIC Il program

pl'.’ul mwund 258 vertical pwel

statement.

Pixel-rowsare

+ file-specification—A string exlireaslon

specifying a particular file or device.

from 1 to 182, with pivel-row ] belng

the top pixel-row and pixel-row 192
the bottom. Pixel-columns are '
bered from 1 10 256, with piaei-

The exact nature of the file-
specification depends on the

¢ 1 being the farleft pixel-

peripheral device. For more informa-

tion see !"File Specifications'’ and the

vwner's manual fur the appropriate

column, and pixel-column 256 the far
right.

peripheral device.

» file-number— A numeric expresslnn
specilying the b i1io

file or device inan OPEN instruclion.

« row and column—Numeric expres-

You can actually specify a pizel-row
as high as 266; however, only pixel-
rows | through 192 are on the screen.
It might be helplul to think of pizel-
rows 193-256 as being '‘below'’ the
screen. The number of pizel-rows and

| pizel-cok available to certain in-

sions specifying a screen character

- location. Thescreen can consist of as

many as 24 horizontal rows and 40

vertical columns. Rowsare numbered

from 1 to 24, with row 1 being the top

mwandrow24 the bottom. Col

user-defined subprogram, so that you
can vse the same subprogram (o
operate on dilferent values, Similarly,
parameters are used in the DEF in-
struction so Lhat you can pass values
to user-written functions.

« list—0One or more of the specified
items. Il the Uist includes more than

_llllliIIHIIIIIIIIHIIIHIIIII

are numbered from 1 to 40, with col-

umn 1 being the far left oohmm. and

structions may vary according to the
current Graphics Mode.

* character-code—A numeric expres-
sion with a value from 0 to 2655, speci-
fying one of the 266 ASCII characters.

* sprite ber—A rie expros-

cokumn 40 the far right.

The number of rows and

available io certain instructions can

vary according to the current

Graphies Mode and margin settings.

slon with a value from 1 (0 32, specify-

; ingthe number assigned to asprite

with the SPRITE subprogram.

s color—A numeric expression witha
value from 1 to 16, specifying one of

the 16 available colors.




