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Features of Tl Extended BA

Texas Instruments Extended BASIC
i is a powerful computer progra
‘ing Iakguage that is built Into thé
Texas Instruments Computer 99/8. It
has the features expected froma
high-level language plus additional
features not available in many other

languages.

b | _ | t:lﬂ E“

T1 Extended BASIC Il enhances the
capability and flexibility of your com-
puter system with these features: W y—
« Input and Output—The ACCEPT
statement allows the input of data
from anywhere gn the screen. With
this statement you can clear the
screen, accept only certain
characters, anddimit the number of
characters entered. The DISPLAY
siatement enables you to put data
anywhere on the screen, and _
DISPLAY USING, PRINT USING, and
IMAGE are included for ease in for-
matting data on the display screen and
for peripheral devices.

+ Subprograms—Subprograms with
local variables(affecting only values
within the subprogram)can be writ-
ten in TI Extended BASIC 1. Common-
ly 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 on the screen. To support
the sprite capability, the following
subprograms are included in Tl Ex-
tended BASIC 11: COINC, DELSPRITE,
ISTANCE, LOCATE, MAGNIFY, MO-
~ TION, PATTERN POSITION, and

————
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SPRITE. The COLOR and CHAR sub- |
programs can also affect sprites.

II a
. -

* Data Types—T1 Extended BASICH '
allows both integer and real data types
for numeric variables. Because the in-
teger data type uses less storage space
and requires less processing time, us-
ing this data type when applicable (for '
example, with FOR-NEXT loops)
{acilitates faster program execution.

e Six Different Graphics Modes—A
wide variety of display techniques
and applications, including dividing
graphics and text, are available with
the six graphics modes: .

-~ margins and thus define a text *‘win-
dow’’ on the screen.

Pattern Mode—The default mode
used when Tl Extended BASIC [l is
selected. Charactersarein 24 rows

and 32 columns, with each character
defined by an H‘X 8 pixel
configuration.

Text Mode—Charactersare in 24
rows and 40 columns, with each
character defined by an §X 6 pixel
configuration.

Split-Screen Mode: Text-High—
The screen is split into two portions:
the text portion {the top one-third of
the screen) and a graphics portioh.
Text is 8 rows by 32 columns; the
graphics portion is 128 pixels by 266
pixels.

At g e — r — — —
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Split-Screen Mode: Text-Low—
The same as Split-Screen: Texti-High
except that the text is at the bottom
one-third of the screen, with

graphicsat thetop.

High- Resolution Mode—A full-
screen graphics mode with 192 X Eﬁf

pixels.

Multicelor Mode—Ratherthan in
characters or pixels, the screen
displays in blocks, wimnls‘xm N
blocks.

+ Sereen Margine—CALL MARGINS

enables you to redef{ine the screen

TEEREEREER

' AT, | a1 . ‘mll - -1 W-n - L ey - - -kl ke
. w T
’ ! --- f-—_ . - Te—
]

-,
f

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

VALHEX, which returns the decimal
(base 10) value of a hexadecimal
(base 16) number

TERMCHAR, which returnsthe k
code of the key or key combination
(such as ENTER, PROC’'D, BACK,
BEGIN)ihat terminate the last lN-
PUT, LINPUT, or ACCEPT
statement.

o Arrays—Arraysmay have upto
seven dimensions. The OPTION BASE
instruction sets the lowest subscript to

either zero or one.

» String Handling—The RPT$ function

‘s Editing—T1 Extended BASIC il in- allows the repetition of a string.
cludes an Edit Mode with a wide range
of editing capsabilities, including the * Error Handling—With ON WARN-
ability to edit line numbers. ING, ON ERROR, and ON BREAK, you
a can choose what action is taken if
Functions~In addition to the fun- there is a minor error, a major error, or
damental numeric and string func- a breakpoint, respectively. RETURN
tions, Tl Extended BASIC Il includes: can be used with error handling. The
CALL ERR statement can be used to
MAX, which returnsthe largerof “y} ascertainthe nature of an error that
two numbers, ““J occursinaprogram.
MIN, which returns the smaller of: \ﬂ B
‘two numberq_ ol
.
PI, whichreturnsthevalueofw,, ~N} .~ ]
e e -
I B
I-

I

A
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« IFTHEN ELSE—The IF THEN ELSE
statement allows statementsasthe
consequences of the comparison. This
permits statements such as

* RUNasa Statement-—RUN can be

Jed as Tstatement as well asa com-
mand. RUN also enables you to specily
which program to run. As a result, one
program can load and run another pro-

gram [rom a diskette. Thus, you can IF X>4 THEN GOSUB 240 ELSE

L

wrile programs of almost unlimited X=X+1
size by breaking them into pieces and
h t. o Multiple Assignments—TiExtended
lﬂtimﬂﬂh segment run the nex BASIC H enables you to assigina value
to more than one variableina L

o l'nwer}.up Program Execution—
When Tl Extended BASIC l is first
chosen, it searches for a pr

statement, saving statements and pe
mitting more efficient programming.

|

* DISPLAY VARIABLEF 80 Format—

f

/

|

|

SEREENNNEN DA

s Information—The FREESPACE(D)
function returns the amount of
memory that remains unused in your
computer. The VERSION subprogram
returns a value that indicates the ver-
sion of BASIC that isinuse. The
CHARPAT subprogram returns a

. character string indicating the pattern
that defines a character. -

Files in DISPLAY YARIABLE 80 for-
mat, created by the LIST command or

“ed LOAD on the disketie in dm]u.l‘!rFIB _ Forexample:R,V,X~1 a text editing or word processingpro- |__|
i 1., If that program exists, it is —- — gram, may be loaded withtheOLD |
automatically loaded intomemory  __ * Trailing Remarks--In addition to the : command. M
and run ' | REM statement, trailing remarks can ' : |
' be added to the ends of lines in Tl Ex- '+ Key-Chirp—T1 Extended BASICII =
Multiple Statement Lines—TI Ex- tended BASICII, allowing detailed in- . enables you to turn on an audible
. l,e::lml; BEASIC Ir;ll'::ws for more than ': ternal documentation of programs. An “‘chirp’’ that sounds wheneverakey | |
one statement on a line. This feature |_  exclamation point (!) begins each trail- is pressed. Enter the followingcom- §
speeds program execution, saves I ingremark. Forexample, mand to turn on the key-chirp: =
memory, and allows logical units{for _ ‘ .
example, FOR-NEXT Innps) tobeona _ %I:T-I ! LOOP COUNTER IS SET|] CALLLOAD(VALHEX(*‘84BD"), "\ =
li - I
singleline. - ] Enter the following command to turn * =
. —The PRO- _ » Assembly Language Support— I lthe key-chirp off:
TECED ;,rtf;;cﬂf; heSAVEcom- ~ TMS8905(of which TMS9800 code isa - . —
mand protects your programs by _ subset)assembly Janguage sub- | CALLLOAD(VALHEX(*‘84BD'"),0) |
coding (encrypting) them so they can programs may be loaded and run. The | -
only be loaded and run. Becausea subprograms INIT, LOAD, LINK, N L
PROTECTED program cannot be " PEEK, PEEKYV, and POKEV are used I R
edited, listed, or saved, this option _ toaccessassembly language R R T
prevents changes in your programs. ~ _ Subprograms. ‘ D .
However, PROTECTED filescan be o R .
copied from one diskette to another I I BN .
using the Disk Manager Solid State DR P U A
Cartridge. I I R
A ' L o o,
' 4 B — oo :__ p— ,_____1_.. r__} i S o p—— "-'J | m 4 | N :- -.f"l '
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Differences Between TI Extended BASICII and Previous Versions

of TIBASIC™

u T - - ol — = & - B r— Bl e e .

Listed below are the notabledif-  __ modifications tofun properly onthe
ferences between Tl Extended .. Computer 89/8. If'yon are exper{enc:
BASIC Il and the two prior versions __ied inusing these versions, read this
of this programming language, T __section carefully in order to avoid
BASICand Tl Extended BASIC, Due _ unexpected results with T1 Extended
to the enhancements added to TIEx- __ BASICII.
tended BASIC 1], programs written in -

eltherof the twoearlierversionsof | - =}
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_ lthe languuge may require slight

.

Speed of Execution

_ the lower-right corner of the current

i
1
]
k
F

Because T1 Extended BASIC 11 executes __ window will cause a scroll.
more rapidly, delay loops do not delaya __ e

program for as long a duration. Similar- __ The PROTECTED Option

ly, if a negative du"atinn is used with

the SOUND subprogram, the sounds are
executed approximately three times as

guickly. ..

If you wish to run programs on the 88/ ’

at 99/4 A Home Computer speed, refer

it is erased from memory. To execute
the program again, it must be reloaded
into memory from an external device.

R

\-—-—-—-—
If a program saved with the PROTECTy, ____. .
option stops executing, either normally, _____

at a breakpoint, or because of an error,
. Inumeric valu

Note that when a PROTECTED program
is loaded into memory, il begins execu-
tion immediately.

to the examples under LOADinthe
AReference Guide. .-

The Value Stack —.
Numeric Data Types (to replace IN:

The Value Stack, which contains - | -
matfon such as GOSUB entries, FOR- __ Tl Extended BASIC Il can store two |
NEXT entries, and temporary values, is __ typesof numeric data: integer and real.
limited to 3840 bytes. This means that To be stored as an integer, a number

an infinite GOSUB loop can no longey must be whole and within the range

ascertain the amount of available pro- - 32768 t0 32767. Numbers outside this

gram space, This operation is now per- range must be stored as real data.

formed by the built-in FREESPACE(0)

funciion.

An integer data value requires three
bytes of storage when written toa
cassette or diskette file in INTERNAL
format. A real data valuerequiresg’

HCHAR and VCHAR

The HCHAR and VCHAR subprograms
cause characters to be printed outside
the margins, but do not cause them to
be scrolled (moved up the screen) as
subsequent data items are entered.
These characters may be erased with
the CLEAR subprogram.

bytes of storage when writtentoafile in
INTERNAL format. Because T1 BASIC
and TI Extended BASIC do not support
INTEGER data types, INTEGER values
printed to a file in INTERNAL format by

Tl Extended BASIC 1] cannot be input as

numeric values by the two prior ver-

" INote: Integer data values can be input

as string values by TI BASIC or Tl Ex-
tended BASIC. Because these values
are stored in INTERNAL format, they
are not directly interpretable as

String Length

BASIC H permits strings of up to 4080
charactersin length. TIBASICand T1
Extended BASIC permit stringsof up to
2566 charactersin length.

Record Length

T Extended BASIC Il allows diskette
data liles created on the Disk
Drive/Controller to have VARIABLE
records with record-lengths up to 4090

__bytes. TIBASICand Tl Extended BASIC
allow VARIABLE records to be only 264

bytes long. Diskette data files with F1X-
ED length records are limited to 2656
bytes (the same as Tl BASIC and T1 Ex-
tended BASIC). |

Ti1 Extended BASIC Il allows cassette
data files to have FIXED length records
up to 4032 bytes. (Cassette data files

cannot have VARIABLE length

records.) Tl BASIC and T1 Extended

1 .',:I k-
L ]
. J - -

HENNERENEN NN N

T1 Extended SASIC il files with record
lengths longer than those permitted by
Ti BASIC or T1 Extended BASIC cannot
be input by those versions of BASIC,

Assembly-Language Programs

Assembly-language programs that use
absolute addressing with TI BASIC

es, , I —— variables or with program loading do

_ not execute inTI1 Extended BASICIL.
_ Relocatable assembly-language pro-

11y 11 Lt

grams will, however, execute correctly,
although NUMREF may return an in-
teger value instead of a floating-point
value, Thisis denoted by >6B in

FAC + 2. In addition, a string reference
error may occur with STRREF because
STRREF only allows strings of up to 255
characters. Tl Extended BASICII
allows strings of up to 4090 characters.

Also, some assembly-language pro-
grams containing references to invalid
addresses(such as 80xx and 82xx) are
executiable in TI BASIC and Tl Extend-
ed BASIC. These programs do not work
in T1 Extended BASIC ]L.

- [ —p———— ey R T LR - -

AN POKEs and PEEKs as used in
previous BASICs fail in T1 Extended
BASIC L. In addition, the ability to
PEEK and/or LOAD values into pro-
gram memory is not predictable; thus,
LOAD cannot be used to modify a pro-
=™ gram in memory. |

B = g il s~ - - L] - .

. | “sionsof BASIC. Tocreate fllesthatare [ BASIC limit cassette data filesto -
T 1_compatgblewithall versionsol Tl o records of 192 bytes or less.
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ot dejgroe headlines - Modes in Tl Extended BASICII
. hvbvrvmmieridimnsbalion e e e —— -
3 l-
Iletlnnln! of general copy ‘ _ There are two main operating modes There are also two other mmiesm
(hold welght N _ in TI1 Extended BASIC H: Command when entering and editing prograrg -
. _ =_ Mode and Run Mode. lines: Number Mode and Edit Mode.
=.= L . 2 T
H R R N
T D P D B T .
I I T . 1 s« — r{ OO
N -+  —  q{¥ v
Memory Allocation . ReservedWords A Command Mode is the mode cntered . Number Mode (entered with the
1 when you choose TT Extended BASIC I __ NUMBER command) generates line
The INIT subprogram with no on the master selection list. In the Com- ___ numbers for you as you are enteringa

The list of reserved words has been ex-
panded in T} Extended BASICIL. The
following words are additions to the T1

parameter allocates 8K bytes of
memory; if 2 parameter is specified, up

mand Mode you may enter program
lines or any instruction that can be used

___program. Number Mode can be used

__alsato edit existing program"lines Refe
__tothe NUMBER command for details

___ahout this mode.

t024,336 bytes may be allocated. . BASICreserved wordlist. Words asa command.
preceded b asterisk {*Yare addi-
Ti Extended hASIC ﬂ“mw/ﬂl]l’rﬂx' tions meg‘ Ey"ﬂalé xtended(BrSlC roServ-- In Run Mode, aTI Extended BASICIT  ___

program is executed. This is done with
the RUN command. You can stop a run-
ning program only by pressing CLEAR
(FCTN 4), which causes a breakpoint, or __
with QUIT(FCTN =). (Note: QUIT ailso

il“ﬂlﬂly 6K lg’lﬁﬂ of memory. ed word list. Reserved words may nol ™

The Editor/Assembler with T BASIC ™
alltmal{-}l' 32K hytes of memory.

IR =N R ] L LT T S BRI ] - m

NOT

|| LI 'IIIIIIIIII T

So[twnre Cartridges erases the entire program, returns you
- NUMERIC to the master title screen, and may
CALL toroutines contained in aplug-in *ALPHA OR delete information from some of your
cartridge are not accessible from T Ex- AND . Pl files.) It is recommended that you press
tended BASIC 1. Thus, programs that AT REAL CLEAR to stop a program from running
- use the Personal Record Keeping car- BEEP RPT$ \ and that you use the BYE command to
tridge will not execute properly. DIGIT SIZE A leave Tl Extended BASIC 1. QUIT
lfowever, all of the features which .. ERASE SUBEND |\ should be used primarily to stop a Solid
were includedinthe PersonalRecord _.  ERROR -SUBEXIT B State Cartridge program.
Keeping cartridge are now availablein .  *FREESPACE TERMCHAR 1 _ N -
T1 Extended BASICIL. i IMAGE UALPHA A v ]
_ *INTEGER USING . -“ . =
Text ta Speech cannot be accessed from . ° LALPHA *VALHEX N
Ti Efténded BASIC1 with the Terminal =  LINPUT VALIDATE __l
Emulator Il cartridge. The following MAX WARNING L —E
OPEN commands for the Terminal _  MERGE XOR R e D LN AN
Emulator H do not work from T1 Ex- - MIN R S SR M
tended BASIC II: ' | o o —— -" .. _— .
_ I D . =
OPEN #1:*SPEECH” ,OUTPUT R R D A
I =
OPEN #2:" ALPHON” , INTERNAL & Yy e
- | ——-—=
Otherwise, the Terminal Emulator IF = AN R
cartridge functions normally. D D |
d 2 S SO B G TR BRSS! S < Son BRI 3

— Edit Mode is nsed to edil existing pro-
gralil lines. It is discussed in detail under
___the next heading, **Error Correction
~_and Editing "
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Ertor Correction and Editing
TSN
As discussed briefly inthe Getting i
Started book, there are many dif- - A. 3
ferent ways to correct.errors 4y < VI e Qi {-
(generally, typographical errors N
rather than program errors). The
type of error and when it occars dic-
tate what method is used to correct
it.
_ B e e —
7To correct errors discovered before you __* Type the line number and presseither| ____
press ENTER: (FCTNE)or {(FCTNX)toenterEdit |
Mode. The line specified is then —
» Backspace with «+(FCTN 8)and type displayed on the screen and can be e
the correct character(s) over the in- edited. .
correct one{s)or use the SPACEBAR __§-- - ——
to blank out incorrect characters. |_ Edit Mode |

I
» Press ERASE (FCTN 3)to erase the en-

tive line and staft over again.
,

Edit Mode is used to edit existing lines

of a Tl Extended BASIC I program. You

can change a line by typing a new line,

by typing over part of the old line, or by .
using the editing keys discussed below,

* Press CLEAR (FCTN 4) to indicate that
the line is not to be accepted by the
computer. The line scrolls up on the ;__
sCreern. — To enter the Edit Mode, type the

| — number of the line you want to edit and .
— press either t (FCTNE)or $ (PCTN 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.

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

To comsct errors discovered after you
press ENTER:

If you change the line number of a pro-
gram statement, you create a new pro-

. gram statement with the line number
you specify. The original program state-
ment remains unchanged,

 Type the line over again, usingthe-
same line number. When you entey
the corrected line, it will replace the
incorrect line. If you type just the line
number and then press ENTER, the
line is dedot ed from your progran.

P ol

¢ 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
is input. REDO puts the computer in
Edit Mode.
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‘new line(with the same line number or _. When you press ENTER, t, or § whilein

thus you can make corrections withowt
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Special Ed]ﬂn‘ Keys <« (FCINS)and havingt to retype the entire linee. Tlis
= (FCTN D) are curser-control keys. Use._Jcan be especially helptul if yow ke an
these keys to move the cursor to the crror while editing a proprion line, v
point inthe line that you want to edit. ing the compniter not tedwer gl i,
DELETE (FCTN 1) deletes the ﬂharactet" T ENTER eauses Lhe compmter fo e
in the cursor position. All charactersto = the chuinges Vot buen e picsder Dot e bue |

the right of the cursor move to the left = vedeare editiongand to b e i “-uh"'_-

t (FCTN E) causes the computer to ac- i
cept the changes you have made to the '
line you are editing, display the next
lower-numbered line in your program,
move to the right as you type. Insertlon _]and remain in Edit Mode. If no lower-
continues with each charactertyped __ numbered line exists in your program,
until ENTER or one of the other special __ the computer leaves Edit Mode. ;
editing keys is pressed. Youmay lose . "
charactersif they moveso fartothe $ (FCTN X) causes the computer to ac-

right that they no longer fit in the pro- cept the changes you have made to the

gram line (256 characters). - 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. -

INSERT(FCTN 2) inserts characters
that you type at the cursor position. The’
character at the cursor position and all
charactersto the right of the cursor

ERASE (FCTN 38) erases'the program

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

adifferent onc). ERASE docs not delete . Edit Mode, the computer:
the program line from memory. To
delete the line, you must type the Hne
number and then press ENTER.

— ¢ Acceptsthe valid program line, O

- regardiess of the cursor position - .

« ® Deletes a program line'if all but the ' '

- linenumber hasbeen erased. .

— * Accepis no changes in a program line
if any change causes an etror,

and leaves Edit Mode. L

CLEAR({FCTN 4)causestihe computer
to leave the Edit Mode, The program
line you'were editing is ot changed

REDO (FCTN R} eanses the program line
most recently input 10 he displayed;

——
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_ Extended BASICH commands,
statements, functions, and sub-
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== Overview of TI Extended BASICHI
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This section briefly describes the TI l * Output n

~ [ Sprites

L Debugging
|+ Error Handling

pr:ugrgms and suggests ways to use 1
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Subprograms
s Sound, Speech, and Color
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Commands

Commands instruct the computer to
perform a task immediately (that is, as
soon as you press ENTER), whereas
statements {with line numbers) are ex-
ecuted when @/program is run. In Tl Ex-
tended BASIGII, many instructions
(such as RUN,BREAK, UNBREAK,
TRACE, UNTRACE, and DELETE) can
be used as either commands or
statements. '

_NE *s e

*To clear a program from memory and
prepare the computer to accept a new
program, use the NEW command. Pro-
grams are also removed from memory

mand when used with a filename.

NUMBER and RESEQUENCEQ] -,
"When you are entering & program, the
 computer assigns line numbers for you
if you enter the NUMBER command. If
you wish to resequence the line
numbers of a program after it is written,
use the RESEQUENCE command.

puter to perform or ‘‘execute’” a pro-
gram. The RUN command may be
followed by either a line number (to
start program execution at a specific

TRACE, UNTRACE, BREAK, UN-
EAK, and CONTINUEQD
All of these commands are related to

by the OLD command and the RUN com-

B A 1)
‘Toreview a program that you have
enfered, use the LIST command. The
program, or a portion of the program
canbelisted onthescreenortioa
peripheral device, .

)or by a string expression (to load

“debugging;’ a program, which s the
process of finding errors in a program.
These commands are discussed further
in the *'Debugging’’ section.

SAVE, OLD, MERGE, and DELETEC]|
When you have finished working with a
program, you will generally want to

store it on a mass-storage medium, such

as a diskette, cassette, etc. The SAVE
command, followed by the nameof the |
storage device and a program name, |
performs this task for you. Then, when |
you wish Lo reuse, list, edit, orchange a |
program, you can load it into memory |
with the OLD command. If a program is

saved using the MERGE option, you can
combine it with a program alreadyin |
memory with the MERGE command.
When you have no further use fora pro-
gram that has been saved on diskette,
you canremove it with the DELETE
command. _ L
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FREESPACE(0)
{The FREESPACE(0) function enables
you to ascertain the amount of available

cond program. The {irst program can
run the second program by using RUN
as a statement.

'When you have finished using T1 Ex-
tended BASICII, use the BYE command
{o return to the master title screen.

LET and READC].

e mEm e U .

{if you know what values are to be

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

" assigning a falrly small number of
values or are calculating values to be
assigned, READ is used, in conjunction
wilth DATA and RESTORE, when you
are assigning a large number of values.

does not check to see that the data-
entered is the type of information the
program expects. The final limitation
on INPUT is that commas and quotation
marks affect what isentered. With LIN-
PUT, there is no editing of what isin-
put, so commas and quotation marks
an be entered. INPUT and LINPUT are
also used to input data from [ilesona .
vass-storage medium., .

CCEPT allows input from most screen
positions. Using ACCEPT eliminates the
ecessity of entering data at the bottom
of the screen and the *‘scrolling’’ of the
INPUT statement. However, ACCEPT
doesn't allow a prompt as the INPUT
statement does. Therefore, ACCEFT is
generally preceded by a PRINT or
DISPLAY statement to tell the user the
type of entry that is required. ACCEPT
s for screen and keybouard use only.

__CALLKEY and CALL JOYSTE)-

__ I pressing a single key is all that the
_ program user is required to do, then
__CALLKEY can be used. For example, if
__aYflor"yes' orNfor“no' isthe re-
__quired response, use the CALLKEY
__statement to accept the entry. CALL

INPUT and LINPUTL]. KEY does not display a characteronthe
{ When you want the user of the program __ serecn. Itseans the keyboard or s por-

to emer values, it is customary Lo
display a prompt that asks for the »
necessary information. INPUT enables
you to display a prompt and accept in-
put. INPUT allows only the entry of -
values at the bottom of the screen and

' s
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__Lion of the keyboard to see if a key has
been pressed. -
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The major limitation of CALLKEYis  _ screen. CALL SAY enables you to in-
that only asingle keystroke is accepted. __ struct the computer to produce speech.
The data is not recorded as a string __ CALLSPGET assigns the coded value of
characté?, but asan ASCll code.(See  _ aspeech word or phrase to a variable to
Appendices A and Dforalistof the be used with CALL SAY. CALL VER-
codes used.) If you wish to show the SION indicates the version of BASIC in

character that was pressed, you must use,
use the CALLHCHARor CALLVCHAR |
subprograms, or the CHRS functionin FOR TO STEP and NEXT{],

conjunction with the DISPLAY or
PRINT commands.” .

"_to control the number of times a loop is
The input from a Joystick Controller
can be used with CALL JOYST. As with
CALLKEY, the data is not displayed,
and no sctolling takes place.

’- cnunt.ere&, the value of that variable is
r changed (incremented or decre-
I: mented). After the last loop has been

.completed, the variable has a value that
CALLCHARPAT, CALLCOINC, CALL -_j5¢he first value outside the range

DISTANCE, CALLERR, CALL __specified in the FORTO STEP
GCilAR, CALL POSITION. CAIL o ﬂtﬂwmﬂﬂl;i o

SAY, CALLSVPGET, and CALL |

VERSIOND). Ontpllf.

I Each of Lthese statements returns infor-
malion. CALLCHARPAT assignsa -
value that specifies the patternof a
character, CALL COINC assigns a value
to tel if all sprites, two sprites, orone
sprite and a particular pixcl are at or
near he ssune location on the sereen.
CALL DISTANCE 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, CALL GCHAR reads
what character is at a given screen loca-
tion, returns the status of a screen pix-
el, orreturns the color of a block. CALL

POSITION reads where a sprite ison the

This section discusses the T Extended
BASIC Il statements used to output data
during program execution. Usually, -
output consists of displaying informa-
tion on Lhe screen,

printing dala on a printer, orsaving
data on an external device. However,
output can also involve changing the
color of the screen, changing the colors
of characters, deawing graphics, mak-
ing sounds, speaking, or sending data lo
peripheral devices.

PRINT, DISPLAY, PRINT USING,
DISPLAY USING, and IMAGE[]. _
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statements are PRINT and DISPLAY.
The print separators (comma,

- semicolon, and colon)and the TAB
function are used to control the place-
ment of information as it is output.

* PRINT displaysitems at the bottom of :
the screen and scrofls them upward, | lforeground andd background colors of
one line at a time. With DISPLAY, you haracters or the color of sprites. |
can display data almost anywhere on
the screen without scrolling. DISPLAY '
can also clear the screen, erase
charactersonaline, andsound a

CALLSCREEN and CALLCOLORO) - :
In addition to displaying characters and |

. .'data on the screen, you can change the |
rolor of the screen and the colorsof the
aracters. CALL SCREEN sets the |
color. CALL COLOR specifiesthe .,

CALLDRAW,CALLDRAWTO, CALL
FILL, and CALL DCOLORC1.
{— These are graphics subprograms whiche §
— enable you to plot graphics and add col- |
— Orto them on the screen. CALL DRAW . |
—~and CALL DRAWTO draw gr erase lines :

- between specified pixels, thus making |
characters is determined by the USING elaborate figures or drawings poussible,

clause, possibly in conjunction with an ":(Ttm acreen is comprised of a grid of
TMAGE statemoeut. The USING Clawse —256x192 individual points. Each of
allows exact control of the display for- __these points iscalled a *'pixel."’) CALL
mat. PRINT and PRINT USING, possibly __FILL colors the area surrounding a
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_ phics colors that are used by CALL
—DRAW, CALLDRAWTO, CALLFILL,
—CALLHCHAR, and CALL VCHAR.

liy—— "
A

CALLHCHAR, CALLVCHAR, and
CALLSPRITE(].

CALL HCIHHAR and CALL VCHAR place
}a character at any screen position and

optionally repeat it horizontally or ver-

tically. CALL SPRITE displays

“sprites’ on the screen, Spritesare

graphics that can be moved smoothly in
. any direction and changed in pattern,

— o g il ——

!

CALLSOUND,CALLSAY,and CALL ‘

SEGETC):

CALL SOUND causes soundstobe

generated. A wide range of tones and

noise is available. Inaddition, CAlLL
__ISAY (possibly used with CALLSPGET)
makes the computer speak. _ l

{Other subprograms (*‘CALL"’ instruc- TR
tions) have other special uses. See R
“Built-in Subprograms’’ foracomplete -
list of the built-in subprograms.

r
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other statements related to sprites are
discussed tater in this section.
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{hold welght N Function Data Type Value Returned and Comments
= LOG R. " Natural logarithm of 8 numeric expression. ~
-~ _ —
N I R MAX Rorl. Larger of two numeric expressions.
- 1 — A -
R N T O B MIN Rorl. Smaller of two numeric expressions.
———— 11—
1 Pl R. » with a value of 3.14159265350. ™
Funections, Subroutines, ~ the function. Functionsare used withinf | _ - =
jand Sﬁbﬁ;éﬁrms T Ti1Extended BASIC listatements. Many| POS I | Position of the first occurrence of one string ex-
. . functions are mathematicalinnature; { pression within another. C e
TI Extended BASIC Ul provides exten-{ otherscontroloraffecttheresultpro- | — u
sive functions and subprograms for | * duced by the statements in which they REC L. Current record positionina file,
handling numbers and characters.In]  occur. ~ ————-—-. |
addition, you may construct your _ | RND R. L l?random “f_“:her fromOto 1. N
own functions and write yourown | ° Bailt-in Functions T <
subprograms and subroutines. \|__~The following table briefly explains . RPTS Sy String expression equal to a number of copiesof a
Functions are TI Extended BASICIL _ each built-in function. The * Dﬂlt;( ) _____ stringexpression concatenated together. <
language elcments that return a value, ,_ Type' column gives the data type(s) of SEG$ S Subatrin
each function. o . ! ofa ﬂﬂﬂg exmn, mrt!ng ata
fﬁﬂﬂllv basced on parameters given to I— \ specified point in that string and ending aftera
—— T ——— ceriain number of characters. ~ -
¢ dCo | T "' -‘
Funetiﬁ n DataType Value Returned an mments ; SGN L. Sign of a numeric exp | }
Int Absolut of a numerice on. . ' T T — /
ABS Realor In eger u ejvalue xpressi SIN R, dineof an whose measare.
ASC Integer The ASCH code of the first character of a string ) ment is given in radians. _ ~
- - n - s SQR _ R. Square root of a numeric expression.
metri ent (given in radians)of a T N =
ATN RA m“;c e:: c ""::-“3 (&1 ) STR$ S. String equivalent of a numeric expression.
- L . B} TAB - Position for the next item in th t-list of
cter that corresponds to an ASCII code. nthe print-list of a .
CHRS String Character b PRINT or DISPLAY instruction. S
COS - R Trigonometric cosine of an angle whose measure- B = '-
* mend Is given in radians. anet TAN R.. 'l‘_rigmummtric tangient of an angle whose measure- i
. i - — L ment is given in radians. '
d-of-fi itionofafile. | ) ' |
EOF ' End-of file condition o — ! TERMCHAR [, The key code of the key pressed to enter input in |
EXP R, Exponential value (e*) of a numeric expression. an INPUT, LINPUT, or ACCEPT statement. - ;
ST R AL TR x H'I _ VAL o | R e . NI.“ l‘i l ' .
FREESPACE R, Number of bytes of free (unused) memory space. | . rep:'ii t?al::l l:: l:e s:rinﬂ expression thal \ - E
| t | { ric expression. ' .
INT L. Integer value o 8 nume prem _ VALHEX I, . The decimal (base 10) value of a hexadecimal (base .
™ 16) number. - .

LEN 1. ~ Numberof charactersin a string expression. _ L ..
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User-defined Functions! Built-in subprograms perform many dif- | Built-in Buliit-In — \
| You can also define your own functions|__ ferent tasks. Some of the subprograms Subprogram Actionand Comnients | Sobprogram Actionand Conhr{e nts -
with the DEF instruction. Functionsup|__ affect the display and ascertain what - T T T . R
toone input line inlength maybede- __ key has been pressed on the keyboard. SCREEN Specifies the color of the — DISTANCE Returns the distance
fined with up to seven parameters. o - | screen. — belween twospritesora
Paramcters are the values used to _ = o - e - — sprite and a location. e
evaluate the function and are enclosed __ Built-in — VCHAR Displaysa characteron .
in parentheses. — Subprogram Action mdﬁonhémt the screen and optio {¢_ LOCATE Specifies the position of }
4 . —- " ly repeatsit verticallyr” — asprite. ;
Longer functions may be constructed __ CLEAR . Clears the screen. EE— - " -
by having new functions refer lo - == "" MARGINS Reskelines the corrent . MAGNIFY Clewnpgtes the size of a .
previously delined functions, _ COLOR Specifies the colorof screen margins, thus - sprile. !
However, long functions might be more _ characters, the color of _ defining a text **win- - ' _ |
efficiently handled with subroutinesor _ blocks, or the colorof dow"’ on the screen. —. MOTION Specifies the motionof a |
subprogrgms. - sprites. - _ ~ - sprite. :
\ e " R ’ - . - ' :
iSubroutines '~ - B GCHAR Returns the ASCII code Built-in subprogramscanalsodefine  _ PATTERN  Specifiesthecharacter - =~
A subroutine is a series of statements of the characterat a - and control sprites. - that defines a sprite. *
designed to perform a task and is nor- screen position, the | __ ————
mally used in a program when it per- status of a screen pixel - __POSITION - Returnsthe positionofa
forms a task several times. GOSUB and (High-Resolution Mode), * Built-in _ sprite.
ON GOSUB are used to “'call’”” A - or the color of a block Subprogram Actionsand Comments _
subroutines; RETURN is used to return (Multicolor Mode). _. SPRITE Defines a sprite, speci-
to the main body of the program. Using = CHAR Specifies the pattern for _ fying its defining _
GOSUB or ON GOSUB enables you to HCHAR Displays a character a sprite or a graphic. — character, color, posi- .i
write a program segment once and on the screen and op- tion, and motion. f.
simply call it when you wish lo execute tionally repeatsit COINC Determines whether all
it. You do not have toretypethe pro- horizomtally., sprites, Lwo sprites, ora
gram segment every Lime you want to T spriteandapixelareat _| 1
use it. The subroutine can use the JOYST Returns values indicat- or near the same loca- N
values of any variable in the program ing the position of the tion on the screen. I
and change those values. ~ Joystick Controllers me— .
] (optional). | COLOR Specifics the colorof a
Rullt-in Suhprugrnmujl e - K ' sprite, charactoers, or
€ Built-in subprograms are T1 Exténdel KEY Returns a code in- r blocks.
BASIC Il elements that perform special dicating the key that has 1 S
operations. They are accessed with the __been pressed. - DELSPRITE Deletesasprite.
CALLstatement. : et T e e
Follo .
Y i’ i
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Graphics subprograms enable you to use —. Sound and speech subprograms cause There are built-in subprograms used n@ l"lr'mll y, there are some miscellaneous
the special graphics capabilitiesof TI  _ the computer to generate sounds or ly with assembly-language subprograms built-in subprograms.
Extended BASICIL. - 8peech. written in TMS9985 (or TMS9900) L
—_ assembiy language.
. ——— d Built-in
Bullt-in . Buiit-in ‘ m———— - Subprogram Actionand Comments
Subprogram Actionand Comments [ Subprogram Actions and Comments Built-in
_pg_’—E - Subprogram Actions and Comments_JCHARPAT Returns a value that
GRAPHICS  Specifiesoneofthesix | SAY Causes the computerto e —————————————— identifies the pattern of
Er:lfhlﬂﬂ modes. : speak words. INIT Allocates memory space a character.
T “ _ for assembly-language
DCOLOR Specifies the colorsthat] _ SOUND ‘Generates tones and subprograms. CHARSET  Resetsall charactersto
are used by the DRAW, noises. ____ their original predefined
DRAWTO, FILL, LINK Establishesa link be- patterns and colors.
t HCHAR, and VCHAR SPGET Retrieves the codes that tween BASIC and the T
'ﬂ subprograms. A make speech. ; assembly-language sub- __ ERR Returns values that give
- T S program and optionally — information about an er-
DRAW Draws or erases lines passes parameters. _ ror that has occurred.
between specified R — T
points(pixels). - LOAD Loads assembly- _ VERSION. ~ Returnsa value that
-— Ianguage object code . identifics the version of
DRAWTO Draws or erases lines e and/or pokes byte - T1 Extended BASICHI
between the current ] valuesintomemory. _ that is being used.
positionandaspecified _{ — ' B | s
- ~ memory. N
FILL Colorstheareaswrrowg~_ | e .
| dingaspecifiedpixe.: " _{ o PEEKV Readsbytevaluesfrom _J___ |
-y ] video memory. IR
e . =_— e —— M
R I U POKEV Pokesbytevaluesinto ~_ | -.
I B video memory. ir @ —— ;
R Y R . |
I N . N ;.
S O R |
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The subprograms you write are not part
of the main program. Unlike sub-
routines, they cannot use the values of
variables in the main program. Thus,
any values that are needed must be sup-
plied by the parameter list in the CALL
statement. Variable names within the
subprogram may duplicate those in the

main program or other subprograms

i
L] -
- - . L]
1 T - -
- ! 1 .
i
. om .
. .
1 .
1
y .

User-written Sa hprn@ .
*-You may write your ownsubprograms. __ltask in several different programs. Us-

They are a series of statements designed __ing the MERGE option when you savea

to perform a task. They maybeused,  __subprogram enables you to include it in

like & subroutine, inaprogram when ___ other programs, '

you expect Lo perform the task several | " .

times. When a subprogram is included in a pro-
gram, it must follow the main program.

Subprograms are L‘HPECNIY useful The structure of a program must be as

when you want o perform the same follows: without affecting the valuesof the
[ N A - . Shta § variables in the main progras or other
Start of Main Program . subprograms. '
_ Note: If you use an END or STOP state-
Subpregram Calls ment inside the subprogram, program
' __} . execution is stopped and values are not
: . y reassigned to the parameters. No error
End of Main Program The program will stop here withouta™ |—.. message or warning is given.

STOP or END statement. N

[ Subprograms cannot be recursive; that

Start of First Subprogram e is, they can call other subprograms, but
. I must not call themselves, either dirett‘l/‘
: - ly or indirectly.
End of First Subprogram - Nothing n'iny appear between sub- !

programs excﬂpt remarks and an END . SUBEND must be the hSt statementina

statement. subprogram. When that statement is ex-
Start ﬂf Sec“nd S“bprum“‘ Ecutl’.‘d, Cﬂntl‘ﬂl returns to th‘e state-
\ , ment immediately following the CALL
' statement that called the subprogram.
End of Second Subprogram Only remarks and END may appear

after the subprograms.
End of Program |

il il nikil

rae

name of the subprogram, and optionally
followed by a list of parameters, The
last line of each subprogram must in-
clude the SUBEND command.

Subprograms are executed with the

CALL instruction, followed by the sub-
program’s name and an optional list of
parameters and values. The first line of |

a subprogram is SUB, followed by the .

tollo
Vel
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Sourid, Speech, and Color __natural speech and eanbe used to | arites - __|PATTERN changes the character that
hange words. Because makingnew }____ 1 | defines a sprite. MOTION alters the mo-
You may highlight important sections of __wordsisalengthy and complexprocesg ] 1 “Sprites are graphics that can __Jtion of asprite. |
your program’s output through the use __Jtisnot discussed in thisbook. | |bedisplayed and moved on the screen.
of sounds, speech, and colors. These lowever, suff ixwded Yather | | |Oneadvantage that sprites have over CALL COINC, CALL DISTANCE, and
features make the program easier and imply. -~ - {  Jothercharactersisthat they canbeat CALLPOSITION Threesubprograms
more interesting to use. ppendix Mtellshowtoaddthesuf- | |  |anyof 49,152 positions of 182 pixel provide information about sprites while
| ixesING,S,andEDtoanyword,so | |  Jrowsand 256 pixel columns rather than __|a program is running. COINC returnsa
CALLSOUND SOUND sendsout tones at words such as ANSWERING, - { ' Jjoneof the 768 positions of 24 rows and value that indicates whethertwo
or noise; these cah be programmed for NSWERS, ANSWERED,INSTRUCT- | | . 32 columnsused by statementssuchas __'sprilesor asprite and a point on the
music or sound effects. Tones may be NG, INSTRUCTS,andINSTRUCTED | |  [CALLVCHARand CALLHCHAR. __ screenare at or near the same place.
output in lengths of from .001 L0 4.26 ' _ preincluded in'the computer's | !Because of this greater resolution, . DISTANCE returns a value that

sprites can move more smoothly than  __ specifiesthe distance be- - -
characters. Also, once set inmotion, __ tweentwospritesora sprite and a point
sprites can continue to move without  __ onthe screen. POSITION returns values
__ that indicate the position of a sprite.

seconds at volumes from 0 (Joudest)to __vocabulary.

30 (softest). The frequency range is —_

from 1 19(A below low C)to wellabove __ CALLCOLOR and CALL
the range of human hearing. Inaddi- _SCREEN COLOR changes the colors of I B further program control.

tion, eight nolses are available. Upto  __character sets, individual characters,or| ____| Sl

three tones and one noise may be pra- __bIDCkH (depend ing onthe graphics _ CALLSPRITE The SPRITE sub- - CALLDELSPRITE and CALL

duced at the same time. AppendixH  __ mode)and determines sprite colors. program defines sprites. This sub- _ LOCATE CALLDELSPRITE enables

lists the frequenciesthat areusedto  _ SCREEN specifiesthe color of the program specifies the character pattern . you to delete sprites. If you prefer, you

produce the musical notes. __screen as one of the sixteen colors that sprites use, their color, their pogi- . may “*hide’’ sprites by locating them of
_ available on the T Computer 99/8. tion, and, optionally, their motion. the bottom of the acreen (pixel rows

CALLSAY and CALLSPGET SAY u - __ 193-266) with CALL LOCATE.

producesspeech. Youcanchoosefrem _§{ 0} CALLCHAR and CALL — :
among 373 letters, numbers, words, .t . ¥ MAGNIFY Althoughyoucanuseany __CALLGRAPHICS CALLGRAPHICS
phrases, and compounds(listedinAp- | -} | of the predefined characters, numbers __ specifies one of the six graphics modes}
pendix L). Forexample, SOME+THING | | V. 32-223, asa sprite, the CHAR sub- Pattern Mode, Text Mode, Split-Screen:
produces *'something'’ and O program is gencrally used Lo define a Text-Uigh, Split-Screen: Text-low,
TIHERE + FOUR procuces “therefore., (. | new pattern for a sprite. The MAGNIFY __jHigh-Resolution Mode, and Multicolor
A poudd signisused on eitherendofa §{_J 4 subprogram controls the resolution and __{ Mode. DCOLOR specifies the colors that
predefined phrase (more than one I T size of sprites. are used by the DRAW, DRAWTO, FILL,
word); for example, IR R - HCHAR, and VCHAR subprograms.
-= CALL COLOR, CALLLOCATE, CALL _ |PRAW drawsor eraseslinesbetween
ACALL SAY("#TEXAS INSTRUMENTSK) _ ] PATTERN, and CALLMOTION Once-_|specified points (pixels). DRAWTO
I R aspriteisset up, it can be altered by draws or erases lines between the cur-
SPGETisusedtoretrievethespeech | | | | various subprograms. COLOR changes __|rent position and a specified point. FILL
codes that produc e speech. Thesepat- | D the color of a sprite. LOCATE moves the __|colors the area surrounding a speci fied
terns can then be used to produce more | o sprite 10 a new position. - | pixel. o .
‘vlio
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Debuggin:: ipmgmr:ri: the process of
finding and correcting logical or

‘Lypographical 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-
puler to stop program executjon so that ¢
vou can check the values of variables or
~hange their values. BREAK also resets
characgers to Lheir standard colors
{black pn transparent), restoresthe
standard screen color (cyan), restores

all characters{0-255) to their standard
representation, and deletes sprites.

ON BREAK tells the computer whatto
do il a break occurs. You can use this-, !
tatementto tell the computer to ignore

breakpoints that you have established
in the program. CONTINUE causesthe
computer to continue program execu-
iion after a breakpoint. 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 haveto turn -
he computer off or press QUIT to inter-
rupt sucha program.

= el ————— — . —
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You may inchule statements in a pro-
gram to handle errors that occur while
|
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Debugging \J gamisrunning. ____ | | Pre-scan—!@P - and 1@P +
' . 1 -

CALLERR, ONERROR, ON WARN-
ING, and RETURN CALLERR returns
information indicating where an error
has occurred and what the error s, Ap-
pendix W lists the error codes returned.
ON ERROR specifies what the computer
does if a condition arises that would *
normally cause an error message to be
issued and the program to stop. ON .
WARNING specifies what the computer
does if a condition arises that would
normally cause a warning message Lo be
issued. RETURN can be used with ON

After you enter RUN to start a program,
you may notice a pause before the pro-
gram actually begins. This pause isthe
time the computer takes Lo ‘‘pre-scan”’
your program to establish memory
space for variables, arrays, and data.
Then the computer proceeds through
each instruction, performs the ap-
propriate functions, and establishes

E
3
s
:
?t
3
%

program, you may want to decrease the
pre-scan pause, particularly if you have

ERROR in addition to its use with . a rogram.

GOSUB. RETURN repeats execution of lonep -

the statement that caused the error, - With the pre-scan statements, QP -
returns to the statement following the -~ and '@P +, you can specify which
one that caused the error, or transfers statements are to be pre-acanned.

control to some other part of the pro- These statements have the following

gram to avoid the error that has uses:
| ﬂﬂﬂlll'l"&d.'
—" 1@P- Turnspre-scan "“off.”
TRACE and UNTRACE TRACE !@P+ Turnspre-scan‘*‘on."”

causes the computer to display each
line number before the statement(s) on
that line is (are) executed. Using this
statement enables you to follow the se-
quence of executjon of a program. UN-
TRACE cancels the operation of

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

to set memory space for variables, only i
those instructions that contain the first
reference to the variables must be pre-
scanned. Therefore, many other in-
structions in your program do not re-

quire a pre-scan. By carefully using the
'@FP - and '@P + statements, you

reduce the computer’s pre-scan to onl

>
!
[ ]
T i
l.-."-; n hs
e [
1;:‘-_-‘1- 1-
- L) -
- :'-_
=ppet

the instructions that require pre-
scanning, thus reducing the length of
the pause before progran execution.

Careful program planning is required tc
minimize the statements that must be

pre-scanned. Generally, the following
statements should be included inthe
pre-scan.

* The first DATA statement.

« Al DIM, INTEGER, and REAL
statements

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

¢ All DEF statements for user-defined
functions.

* AllSUB statements and SUBEND
statements.

same. Therefore, each variable used in
= auser-defined whprngrnm must be in-
clutled in the pre-scan.

T mr - e ———— ——— - - -
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‘T'o use the pre-scan option, first be cer-
tain that your completed program runs
successfully. Then, at Lthe beginningof a
group of statements, use a !@P - state-
ment to “‘turnofi*’ the pre-scan. The !
tollowing statements will not be pre-
stanned, allowing the execution of your
programio hehln more quickly. Any
statements rgaled to variable names
{not previousty ref erenced during pre-
scan)returna synlax error if the pre-
scanis “‘off.’’ Note that !@P - cannot
be followed by another statementina
multiple-statement line, though it can
e used at theendof a multiple-
statement line.

To resume the pre-scan, simply insert a
'@ + staiement. This causes the pre-
scan to ‘turnon’’ and memory space
for variables may be set.

You may choose to use the pre-scan
feature several times throughotit your
program. By sclectively turning the pre-
scan on and off, your program will begin
1o execute more quickly. The effec-
tiveness of controlling the pre-scom is
more noticeable in targe programs than
in small programs.

The following examples illustrate the
use of pre-scan statementsin anex-
Isting program:

nea b
-'a
har
T R,
-w
mtdn '-._:,Ll :
. W T -
l. ; : -...
—
- 3
= b .
|.|.!-",|."
'|‘l|| -
-
'# .

Original program:

15100 CALL CLEAR

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

>120 CALL CHAR(42, "OFOFOFOFO
FOFOFOF*)

>130 .

>140 .

>150 .

>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
FFFFFFF*)

>120 CALL CHAR(42,”OFOFOFOFO
FOFOFOF*)

>125 !ﬁﬁL-
>130 .
>140
>150
>15% '@P-l-
>160 CALL HCHAR(12,17.42) ,
-
.
Y P2 1.1 i-'f;"
B PR t“*
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¥

R TR
T

SR

Notice that the first DATA statement
(at line 210) has been moved to the
beginning of the program (line 10) so
that it is included in the pre-scan. By |
chuding statements 1256, 155, and 185,

the pre-scan is turned of T and on and off
again. This causes the program to begin

executing more quickly.

__.=
I R
- T
—_=—
I R Y
-1t +tt
I R B
I R A R
R R I

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

>180 DELAY=0 FOFOFOF*)

>185 !@P- | >140 .

>190 FOR DELAY=1 TO 500 >150 .

»>200 NEXT DELAY >155

»>210 . : >160 CALL HCHAR(12,17.42)

»>220 . | >170 CALL VCHAR(14,17,96)

»>230 . >190 FOR DELAY=1 TO 500

>200 NEXT DELAY

>210 .

»220 .

»>230 .
n-
The GOTO method causes the necessary
memory space to be reservedin line 20, °
Note that the statements in line 20 are
__ hever executed; however, the sub-
PI‘OENlms referenced there are ex-

You have the ability to “‘trick’' the com- emted later on in the program. Thus, as

puter into establishing memory space
for CAlLLstatements, as well as
variable-related statements, without

actually performing those statements.

To do this, simply use a GOTO instruc-

tion in your program. The following ex-

ample demonstrates the original pro-
gram adapted withapre-scanand a
GUTO statemoent.,

With GOTO added:

>10 DATA 3 |
>20 GOTO 100::DELAY::CALL CH
AR: :CALL CLEAR: :CALL HCHAR:.
[fCALL VCHAR: : !@P-
>100 CALL CLEAR
>110 CALL CHAR(96,”FFFFFFFF
(FFFFF") .

shnwn in the preceding and following
example:s you can put all of your

~ variable references together and your
subprogram calls need not be syntac-
tically correct. Thisis the most efficient
use of the pre-scan option.

>100 GOTO 170::X,Y,ALPHA ,BET
A, Z=DELTA: :DIM B(10,10)
>110 CALL KEY: :CALL HCHAR: :C
ALL. CLEAR: :CALL MYSUB
>120 DATA 1,3,STRING
»>130 DEF F(K)-l =X*SIN(X)
:-IED | @P- ) o
::-l?O REM BEGIN EXECUT ION-HERE

| >180 .

>190 .

Fd_>200 .
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This section discusses the format re- -

quired of TI Extended BASICII pro- o

rams and the ways in which TT1 Ex-

Tuudnd BASICII functions.
_ .
— -
— I

Running a Program on P:rwernp

If a program named LOADison the
diskette in disk drive 1 when Tl Exte
vtl BASIC 1 is selected from the main
selection list, (hat program is
antomaticatlyloaded and run. The ef-
fect is the sage as if you had entered

ERROR, ON GOTO, and ON EO:.::UB_ You
also can use line numbers with BREAK,
LIST, NUM, RESTORE, RETURN, and

RUN. A line rumber may be any integer
from 1 through 32767. |

The computer automatically generates
line numbers if you use the NUM

= ——————

RUN *DSK1 . LOAD". If the program :(NUMBEH)cummand When not follow®

does not exist, there is a momentary

ed by a line number, NUM provides line

delay while T! Extended BASIC Il looks | numbers starting at 100, incrementing

forit.

'rogram Size
l

The maximum program size for the
Computer D9/8 without memory expan-
sion is 63,320 bytes. This includesonly
program text, and not variable, string,

or array space.

I'iles

}iles are groups of data put on external
devices, The most common files are on
data-storage devices, but data sent
rough external devices such as the
1232:32 interface are also considered to
b+ files by Tl Extended BASICII.

} .ne Numbers

i.inc numbers are required in T1 Ex-
tended BASIC I programs. Line
numbers specify the order in which

each subsequent line by 10. You can
5 ~_resequence line numbers with the RES

"~ (RESEQUENCE) command.

. Lines

Lines may be up to 2566 characters Iung,
including the line number and spaces. If

you have reached theend of aline, ad- |
ditiunal characters you enter replnce |
" the 255th character. Alineis |
“crunched’’ (reduced to an internal for-
mat) when ENTER is pressed by replac- ,
ing each keyword (PRINT, STEP, etc. |
with a single character item, called a
“token.” A ‘‘crunched’’ line must be no
jonger Lthan 160 characters,ora Line | |
too tong error will occur.

-

‘Upper-case and Lower-case

]
TI Extended BASIC Il commands, R
- statements, functions, and variable

names may be entered as lower-case

lines are executed and are used to iden- | characters. The computer automati-

tify what lines Lo exccute next when us- .
ing IFTHEN ELSE, GOTO, GOSUB, ON

} I—-

cally converts them Lo upper case.
— However, il a command, statement, or
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function contains a string constant __ However, spacesare not requ ired
(such as the file specification in OPEN), _ beforeor after relational expressions or
lower-case charactersin that stringcon- _ before or after the trailing remark sym-
atant are not converted touppercase. _ bol or the statement separator symbol.
Likewise, lower-case characters that _ You can insert extra spaces when enter-
are partsof DATA, IMAGE, and REM _ ingcommands and statements, but they
statements are not convertedtoupper  _ are deleted by Tl Extended BASICII

T

ase.
Special Symbols

Special symbols sepnrate statements
and remarks on the same line. A line of
Tt Extended BASIC 1l consists of a line
number, one or more statements, and
an optional remark. For example:

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

The statement separator symbol, a
ble colon(::), is used to separate
statements on the same line. The trail-
ing remark symbol, an exclamation
point(!), isused to separate an ex-
planatory remark from the rest of the
line. Remarks are not execuled when

the program is run; they are a means of

internally documenting the program.
Spaces

Spaces are required in Tt Extended
BASIC Il between the elements that

make up statements to enable the com-

puter to distinguish variable names

from TI Extended BASICHi elements.

%)

when these lines are stored in memory.
"~ When listing programs, T1 Extended

" BASIC Il may add spaces around the
trniling remark symbol and statement

" separator -«.ymlml

-
!
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Numeri¢ Data ~. type. For example, EOF and VALIIEX

TlI Extended BASIC Il can storetwo
types of numeric data: integer and real.

To be stored as an integer, a number ~ 32768 to 32767 is assigned to an in-
must be whole and within the range of [ teger variable, Llhe warning message

~ 32768 to 32757. Numbersoutside this | |NTEGER OVERFLOW in line-number
range must be Stored as real data. _ isdisplayed. If a numeric value is within

; _ therange — 32768 to 32767, butisnot a

An integer data item requiresonly two  _ whole number, it is rounded to the
bytes of memory for storage; a real data _ nearest integer prior to being assigned
item requires eight bytes of memory for _ (o the variablé, as illustrated in the
storage. Because integers use less _ following table. (The examples assume

storyge space, they can be manipulated _ that the variable X has been defined as
fastér than real numbers by the com- —_aninteger variable.)

puter, This quality makes it advan- ,'

E return integer values,

If a numeric value outside the range

tageous to use integers whenever possi- | R—

ble. For example, a FOR-NEXTloopthat”_Assignment Value Assigned
uses an integer control variable willex- { _ Operation toX
ccute more quickly than the same FOR
NEXTloop using a real controlyariable.| LET X= 5 4 5.4
Note that it Is possible to use integer
data only when a value is a wholg LET X= 5.6 6 :l
number within the range givenabove.
LET X=-1.2 -1
The computer always stores numeric
data in real format unless specifically LET X=-2.7 -3

instructed to do otherwise. The coin-
puicer stores a value as aninteger when
either of the following casesistrue:

tion is assigned to an integer variable,
* The value is assigned to a variable that | (he computer applies the following
- has been deflined pruviuusly asanin- © rules:
teger variable (using the INTEGER
statement),

¥
— 5
I ‘ |

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

L - ———— b bl L

When the result of an arithmetic opera- .

-
| _ I
A |

.
I

When the result of an arithmetic opera-
tion is assigned to a real variable, it is
stored as a real number, even though
the result may be 2 whole number
within the range - 32768 1o 32767.

« [f the operands are numeric constants
or real variables, the computer
rounds the result to the nearest in-
teger prior to assigning the resull to
the integer variable.

i ———

I I B

Example: Numeric Constants
Unless assignoed to integer variables or
used as arguments in integer functions,
numeric constants are always stored as
real (not integer)data and can be
entered with any number of digits.
However, they are rounded to 13 or 14
digits by the computer due to the inter-
__nal storage method used by the com-
__puter and are normally displayed asa
« if the operands are integer variables, __maximum of 10 digits. For, extremely
the computer trancates any digits to large or small numbers, H is usually
the right of the decimal point priorto —|mure convenient to use scientific nota-
assigning the result to the integer tion to enter numbers. The computer
variable. normally uses scientific notation when
printing very large or small numbers.

>100 INTEGER A
>»110 A=5/3

>120 DISPLAY A

The value assigned to A is 2. Because
the operands in the caleulation are
constants, the result (1.666666667)is

. rounded prior to being assignedto A.

Example;
In scientific notation, a numberisgiven

»100 INTEGER A,B,X as a mantissa (a number with one place

>110 A=H Lo the lefl of the decimal poind)
>120 B=3 multiplicd by 10 raised to an integer -
>130 X=A/B power. 15 is expressed in scientific

notation as 1.6 x 10', 150 is expressed as
1.6 x 10%; - 1,500 is expressed as
- 1.6 x 107; 156,789,000,000,000 is ex-

>140 DISPLAY X
Because the operands in the calcula-

| tionareintegers, integer division pressed as 156789 x 10 and 0. 156788
"1 (which discards the remainder)oc- is expressed as 1.56789x 10 '. InTI Ex-
1| ecurs:therefore, the value assigned to " jtended BASIC !, the ** x 10" is
] Xisl.{PRINT A/B would also cause represenied by “E.” Thus, £.5 x 1017
1 | thecomputertoprintl). becomes 1.5E + 15.
. . |
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Numeric constants are defined in the
range —9.99999099999990E + 127 to
~-1.E-128.0,and 1 E-128t0

). 0000906080599E + 127. If the expo-
net of a caleulated number is greater

REENRNE

| ' .. '_
F;'.: . p . -

T
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variable names, but they may make up

:part of a variable name. For a complete

list of the reserved words, referto Ap-

pendix G. -

than 99 or less than - 99, then the expo- — Expressions

nent is normally printed or displayed as
double asterisks (* * )y The exponent,

String Constants

String conggantsin Tl Extended BASIC
I can be ujito 408K characters long. If
the string is enclosed in guotation
marks, a quotation mark within the
string is represented by two adjacent
quotation marks('""’).

Variables

Variable names in TI Extended BASIC!
may consist of | to 15 characters. The

L

Lo T}

The four types of expressions used in Tl
Extended BASIC Il are numeric, rela- '

tional, Jogical, and string. These four
types have an orderof precedence, Or
hierarchy, which determines which
type of expression is perfonned first in
any single program statement, That

ierarchy sy

¢ Numeric Expression

* Relational Expression
o Logical Expression

¢ String Expression

Numeric Expressions Numeric ex-
pressions are constructed from numeric

first churacter of a variable name must  _ constants, numeric variables, and func-
be a letter of the alphabet, an “at’’ sign _ tions, usingthe arithmetic operators for

(@), an open bracket ({), a close bracket

(), a backwardd slash (\), or an |
underline (). Subsequent characters
may be those characters plus any of the

L
[ ]

addition ( +), subtraction(-),
multiplication (»), division (/), and ex-

_ ponentiation M.

digits (numerals). The last characterofa : The minus sign( - )m be used either to

string variable name must alwaysbe a
dollar sign ($).

indicate subtraction or a negative sign
(a unary minus). Asaunary minus, it
reverses the sign of the value that '

Certain words are reserved for use by T1 " tollowsit. For example, — 372 isinter-

il

Extended BASIC11. They arethecom- . preted as —(372), or 9.

mands, statements, functions, and
operators that make up the language.
None of these words Inay be used as

% ln

ol
'
—

'
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The normal hierarchy for evaluatinga
numeric expression is exponentiation,

LT

4
-
Srm  ca o R

¢

b1

3

.
C

.
Y.
%

-
BT

-
s

. R N N m g —— P ry
! )

- ' l .
-
—
—-

I
_I—
R I T
- % |\
R T
Expression Intermediate Results Final Value
44272/2-6 4+4/2-6 4+2-6 O
(4+2)Y°2/2-6 672/2-6 6/2 -6 12
4 + 2/2/2 -6) 4+4/-4) 4-1 3

Tollowed by multiplication and division,
and then by addition, subtraction, and

‘unary minus. HHowever, any partof a

numeric expression enclosed in paren-
theses is evatuated first. The lollowing
shows the effect of parentheses on

determining the value of an expression.
I i, Bl VIR

Ll ]
w l--l"'
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The following examples illustrate the
use of relational expressions:

>100 IF X<Y THEN 200 ELSE GOS
uB 420

Executesline200if Xistessthan Y. If X
is greater than orequalto Y, thenthe

F Istatement GOSUB 420 is executed.

Relatlonal Expressions Relational |
expressions are most often used in the
IF THEN ELSE statement, but they may
be used anywhere that numeric expres-
sions are allowed. A relational expres-
sion hasavalueof —1ifitistrueanda
value of 0 if it is false. Relational opera- |
tions are performed, from left to right,
alter all arithmetic operations are com-
pleted and before logical expressions
and sLring expressions are evaluated.
The relational expressions are:

Equalto(=) Lessthan or equal
Less than (<) to(<=}
Greaterthan(>*) Greaterthanor

. equal to(>=)
Not equal to (<) <

»100 {F L(C)=12 THEN CaS+1 EL
SFE COUNT=COUNT+1 : :GOTO 140

" 1Sets C equal to S plus 1if L{C)equals 12.
| IFL(C)is not equal to 12, then COUNT is

set equal to COUNT plus 1 and line 140
is executed.

>100 A=2<5

Scts A equal to — 1 because it is true that
2isless thanb.

>100 PRINT *THIS*="THAT"

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

: I .
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>100 A=B=7/

Scts A equalto -1 ifBisequalto7,and
to0if Bis not equalto 7. There isno ef -
fect on B. Note that thisis not the same
as the usual arithmetic meaning of

A =B=7, norisit equivalent tothe
assignment sequehce A,B=T7.

- -

Logical expressions are used with rela-.
tional expressions. The logical
operators are AND, OR, NOT, and XOR.
If irue, Jogical expressions are given a
nonzeréd value. If (alse, they aregivena
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
if both its left and right clauses are
lrue,

» A logical expression using OR is true if
one or bed b of its clauses are Lrue. .

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

o A logical expression using XOR (ex-
clusive or)is true if one bul not both
- of its clauses is true,

The following examples illustrate the
use of logical expressions:

!-_E]In

- —

Eﬂm IF 3<4 AND 5>6 THEN L=?

mll—

. r
- m .
2 -t .

>100 IF 3<4 AND 5<6 THEN L=/

| b

Sets L equal to 7 since 3isless than 4
__andbisless than‘ﬁ.

Does not set L equal to 7 because 3 is

__lessthan 4, but 5 is not greater than 6.
>100 IF 3<4 OR 5>6 THEN La7

— Sets L equal to 7 because 31s less tian 4.

™ >100 IF 3<4 XOR 5>6 THEN Le7

—_Sets Lequal to 7 because 3islessthan 4
_ and Hisnot greater than 6.

~>100 IF 3<4 XOR 5<6 THEN L=7

" Does not set L equal to 7 because 3 is
: lessthan 4 and S islessthan6.

~>100 IF NOT 3=4 THEN L=7

= Sets L equal to 7 because 3 is not equal
o4,

— 5100 IF NOT 3=4 AND (NOT 6=5
_XOR 2=2) THEN 200

" Does not pass control to line 200,

: because although it is true that 3 isndt
equal to 4, it is true both that G is not
equal to b and that 2 is equal to 2, so the
clause in parenthesesis not true. ’

-
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‘The numbers must be from - 32,768 to
32,767, represented in binary notation
as from 1000000000000000 to
111151111111111. Negative numbers
re givenin 2's complement form,
__'which means that zeroes are reversed to
__‘onesand vice versa, witha 1 added to
_ithe most-significant bit (the first digit in
the binary number). In binary notation,
directly on numbers. They convert the ___each place isan additional powerof 2
numbers to binary notation, perform rather than an additional pimwver of 10 as
the designated operation on a bit level, —lin decimal notation. The following
and then convert the resuit back to . shows numbers in both decimal and
decimal representation. A more de- binary notation.
tailed discussion of the use of logical
operators with numbers can be found in
a mathematics or engineering text deal-
ing with logic.

>100 {F (A OR B) AND (C XOR
D) THEN 200

Passes control to line 200 if ecither A or B
orboth A and Baretrue{equalio - 1),
and Cor 1), bat not both C and D are
true(equalio - 1),

The logical operators can also be used

Decimal
Place

Binary
Place

- W W i HENS HIOZ 0 AMe 24 612 20 12 ¢ 2 18 N 4 2 i

- y .

¢ o1 6 ¢ 0 0 0 0 0 0 0 0 0 06 0 0 0 1}

O o6 0O 0 0 0 0 0 0 0 0 0 0 O 0 1 1 0

0O 25 0 0 0 0 0 0 0O 0 0 0 0 1 1+ o0 ¢ 1

-0 13 11 ¢+ 111111111001 I

_ . ——

The abouye is the equivalent to

I, = 0000000000000001, = 1

, = D0O0VVODOONT 1001, = 11001,
6,, = 0000000000000110;, =110,

25
— 18, = nunnneonn;
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AND placesa | inthe corresponding —
hinary positionif thereisa l in both the
number preceding and following it.
Otherwise it placesa 0.

OR placesa |l inthe o::irespondlng
binary position if theré isa 1 in either

{he number preceding it or following it
or both. Otherwise it placesa 0.

p— B - ran

Decimal Binary Decimal Binary
M
A: 1 000000000000000¢  A: 1 000000N00N000N001
B 2 0000000000000010 B: 3  00NDO0DOVNNNN0T 1
: L. .
AORB: 3 0000000000000011 A ORB: 9 000000000DNDNN |
A 6 0000000000000110  A: 47 000000000111
the number preceding it or following it : ' ' — : .
but not both. Otherwise it placesa 0. B: 5 0000000000000101 B 62 0000000000111110
NOT placesa 1 in the corresponding AORB: 17 0000000000011 AORB: 63  0000000000111111

binary position if thereisaeerointhe
number following it. Otherwise it places ——— N ——
Azero.

The following illustrate the result of the

XOR places a 1 in the corresponding _iﬂﬂfﬁemtﬂm whﬁn usedon Decimal Binary Decimal Binary
binary positionif thereisa lin either = A 1 000000000000000F A: 1 000000000000M0L
1. — - = B: 2 0000000000000010 B: 3 00000000001 L
Decimal _ Bimary Decimal __ Binary * .~ — AXORE: 3 0000000000G00I1 AXORB: 2 00DOOOD0ONO00Y
A 1 0000000000000001  A: 1 0000000000000001 A &  0000000000000110 A 47 000000D000101111
B 2 0000000000000010 % 8 0000000000000011 B: "5 0000000000000101 B 62  0000000000T11110
AANDB: 0  0000000000000000, AANDB: 1  00000000000%000 AXORB: 3 0000000000000011 AXORB: 17 0000000000010001
A 6  0000000000000110  A: 47  0000000000101111 3 ' B - ) }
B: 5 0000000000000101 B: 62  0OD0OOOCOVIEL110 —r
AANDB: 4 (000000000000100 AANDB: 46  0000000000101110 -
==== NOTA: -2 110 NOTA: -3 MLl
==—= NOTA: -7 U000 NOTA:  —48  HLHITINIIIONKK0
e | B
oy . — _
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Margins and the Screen Window __IThe ACCEPT, DISPLAY, DISPLAY US-
|_|ING, INPUT, LINPUT, PRINT, and

Tl Extended BASIC [l enables you to PRINT USING instructions treat the top
specify the screen margins that define __'row of the window as row | and the left,
thearea of thescreenthatcanbheac-  __ inost column of the window as column Y
cessed by certain instructions. Thearea __ 1, regardless of the screen position of
within the margins is called the screen the window. These instructions con-
window, or just the window. sider all row and column specifications

| to be relative to the upper-left cormer of
the window (the intersection of row 1
and column 1), rather than Lo the

String Expressions String expres-
sions are constructed from string
variables, string constants, and func-
tion references using the operation for
concatenation (&) to combine strings. If
a constructed string exceeds a length of
4000 characters,the extra characters
on the right are truncated and a warn-
ing message is displayed. The following
is an example of concatenation:

.. . .
r- o= . . '
= ' - T
- .
o

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

—— e - - i . . _:!___*-‘r. . . "i : h *I

ey o b we .,

i
|
)
i
]
|
r rl:i

\

>A$="Hi"&* THERE!” ] Each margin setting indicatesthe upper-left corner of the screen.
- DN number of character positions the
“I11*' and * THERE!"' are concatenated; margin is indented from the edge of the INPUT, LINPUT, PRINT, PRINT
assigned to AS. screen. USING, DISPLAY, and DISPLAY USING
] | . — instructions, which cause scrolling, af-
) N To change the current margins, usethe _ fect the screen window only.
_ ‘ B I MARGINS subprogram. See the _
R = MARGINS subprogram for a detailed ex- _ The CLEAR subprogram, which
I, I planation of margins and the screen _ displays spaces, affects both the screen
R D T window. _ window and the graphics portion of the
R B D __screen,
R N L When you enter Extended BASICIL, the _ -
T I U left and right marginsaresetto2,and _ The VCHAR, GCHAR, anc HCHAR sub-
_ - — - the top and bottom margins are set to 0. — programs and {he graphics portion of
N I A When you use the GRAPHICS sub- _thescreen, are not affected by margins.
N Y T e iprogram to change the graphics mode,
I N Y R S these margins(2,2,0,0) are restored
I B T | ]
T I Y . .You can define a window In Patternand _{,
N O D T, Text Modes, and in the text portion of
— Y ‘the screen in the Split-Screen Modes.
T tYou cannot define a window in 1ligh-
= N e Resolution or Multicolor Modde, or in the
= R e (graphics portion of the sercen in the
T Split-Screen Modes.
N e - | |
H A A R . I _ '
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raphics Modes When you enter Extended BASICII, the__ - Splic: Split: High- Multl-

_ computer is in Pattern Mode. To change Pattern Text Text Graphics  Res, color
Six graphics modes are availableinTl  _ the current graphics mode, use the

Extended BASIC II: Pattern Mode, Text __ GRAPHICS subprogram. See the
Mode, two Split-Screen Modes (Text- GRAPHICS subprogram for detailed
High and Text-Low), High-Resolution __ descriptions of the graphics modes.
Mode, and Multicplor Mode, Youean _ — - - — ~  © © TS ' .
select the graphics mode that offersyou _ The following table summarizes the Sprites = yes noeffect yes yes yes yes
the combinationpf text and graphics capabilities of the graphics modes, and . 2 - e

g

ws 24char. - 24char. 8char. 128 pixels 192 pixels 48 blocks

Columns 32char. 40char. 32char. 266pixels 258pixels 64blocks

1]

T -

capabilities thatbest suits the par- _ Indicates which graphics instructions DCOLOR noeffect noeffect noeffect yes yes no effect
ticular needs of your program. . _ canbe used in‘each mode. The —_——— - e ——ee
‘ — characteristics of the text and graphics DRAW, -

The Split-Screen Modes divide the portions of the screen in the Split- DRAWTO, error error error
screen jnto text and graphics portions. | Screen Modes are listed independently. | FILL returned returned noeffect yes yes returned
The texa portion fills one-third of the e s —m - —
screen; the graphics portion fills the re- ; GCHAR  yes  yes noeffect yes yes yes
maining two-thirds of the screen. In B —_— s mstsmtcemsers
Text-1ligh Mode, the text portionisthe | | HCHAR,
upper Lhird of the screen; in Text-Low | VCHAR yes yes noeffect yes yes no effect
Mode, the text portion is the lower third - — — —
of the screen. ACCEPT,

' _— ____ |DISPLAY,
I o iDISPLAY

INPUT,

O LINPUT,
e PRINT,
I {PRINT -
O USING  yes yes yes invisible*  invisible’ invisible

*Text ““displayed’’ is not visible, If, for example you use LINPUT, the computer will pause toaccept
input, even though you are unable to see & prompi.
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Defaults — transparent. The graphics colors, used | Some values are affected when your I
_. bythe DRAW,DRAWTO,andFILL, | _____| prograim stops running, whether by e
When you enter TI Extended BASICIL, | subprograms, are alsoset toblackon | | reaching the end of the program (an -
certain features are set with prede, transparent. The screen or bordercol- | END or STOP statement orthe highest- _{ =
fined, or default, values. These features| or is set to cyan. numbered program statement), en- -
retain their default valuesunlessyou | countering a breakpoint, pressing I
execule aninstryctionthat changes | _ « Sprites—No sprites are defined. The CLEAR (FCTN 4), or due to a program ]
them. _. sprite magnification levelisset to error: I,
b _  (single-size, unmagnified). o .
The default values in Extended BASIC . - N « Character definitions, foregroundand _|. "
1 ure as follow}: - i e Key Unit—-IntheKEY subprogram, | ___ background colors, screen (border) M
i ~ . the key unit is'set to 5 (the BASIC I colot, sprites, sprite magnification ]
* Graphics Mode—The computerisin | emulator keyboard). _ level, and the key unit in CALLKEY e
Pattern Mode. - B ] are restored to their default values. o
Lo _ « Current Position—The positionused }__ ]
e Margins--The left and right margins asastarting pointby the DRAWTO J_ __ « Thegraphicscolorsandcurrentposi- (|
ave sel to 2; the top and bottom subprogramisset to 1,1(pixetrow, J . tion remain unchanged. N
margins areset to 0, pixel column 1). e IR
‘ - » Sound remains unchanged unless a R
» Screen—The screen window and the « Sound—All four sound generators(the] ____ breakpoint is encountered. ]
screen margins are cleared (filled with”_  ¢hree music generatorsand thenoise ] ]
spaces). _ generator)are turned off. ] » If the computer isin High-Resolugfon {
. ' ' 1 | orMulticolor Mode, the default .
» Display Characters--All alphabetic o AlphabeticCharacters—AN .. . ] 1 | graphicsmodeandscreenmarginsare | = |
characters are displayed onthe screen| alphabetic charactersaresetto . - 1 . {___ | restored.IfthecomputerisinPattern, | |
as upper-case characters. uppercase. | | Text,oroneof the Split-Screen T
; | 1 Modes, thegraphicsmodeandmargins § - 0000
o Character Definitions—ASCH codes “Allthe default values (except the | remainunchanged, O
32-127 are defined as the standard keyunit inthe KEY subprogram)are | | | I
character set (see Appendix E). The restored whenyouusethe GRAPIICS | | __ .
cursor is defined as number 30. Codes | subprogram to change the graphics -1 | ) PR,
128-223 are defined as the same stan- | mode. (The graphics mode, of course,is| - ¢ | |
chierd character set as codes 32-127. changed to the specified value.) - P A I
The remaining codes (0-29, 3, L I DR I
_22.1-255) are defined as spaces. U T Y O
' | N I D D T
» Colors—The foreground colorissetto .V~~~ ¢ ¢+
black; the background color isset to I A D T I
.- - l ' 7
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With the file-processing capabilitiesof :
your compul er, you can save important

information, create procedures toup-

diate data, and avoid retyping your pro-
grams inte Che computer each time you
wish louse ““I.L T1 Extended BASICH

-

INP Inputsdatafroma )
previously opened file.
LINPUT A more specialized form of

INPUT that inputs an entire "
record al a time froma

provides an exdensive range of file- previously opencd file, R
processing feafures, inchuding sequen- - N
tind anad rettive (random) file provess- | _ FOF Tests for an end-of-file L
booge 10ve ol waned 4 g beadabis beangst by v e, I___!-i_ll!!!lllﬂl_l o _ e _
anseh obinpshiny avanl ialeevsaad abisbia boronmads, 1 . e | e
— REC Returns the number of the _
The following is a brief overview of the next record to be accessed
file-processing commands and _ by the specified file. —
statéments of Tl Extended BASICHL, ~-
For more complete information, referto__ RESTORE Repositions the record
he descriptions of each inthe _ counter. : _
Lf ercnee section of this manual. - .
' | o were o - .. CLOSE Removes the previously
- established link between .
OLD Loads a program into _ the computer and the
memory. _ specified device.
SAVE Savesaprogram inmemory _ DELETE  Deletesafile fromthe
to a specified device. _ specified device.
RUN Begins program execution. _ LIST Lists the program on the
If afilespecificationisin- screen. il afile- | —
ctuded, the programisload- specification is included,
ed from the specified the computer sends a
device, then executed. t listing of the programtoa
. i specified device.
(OPEN Establishes alink between _
the computer and the “MERGE  Combines a program from -
specified device. _ the specified device with
_ the program currently in
PRINT Outputs data to a previous- memory. |

ly opened file.

| o Sl oo .

lo .

il

[ - .
e = e - e vamaagpei
.- vm . EEC g e
e - m —i——e . e m r____.-f.,-.:--l-
E—— L S - ——
¥

Some of the commandls listed above
may'only operatejwith peripherals that
support certain file attributes. The
default record length is supplied by the
peripheral,

Refer to the manual that comes with the
specific peripheral for complete details

ooy Fhes posrsorod Jooqupst 1 sogned e-avbmanmnnatnelsy

oo <
= File Commands I e S
- .-I-
The Computer 89/8 has the capability k

tostore b_nﬂl programs and dataon o _ _ = —
peripheral (accessory) devices. You I — ]
can later load and use these files with omcm— L — —
e e ol ——

and delete them when you no longer —_— Y
need them. —t
- ' I

the cassetie interface will not accept

~ VARIABLE length records, which are

_ required by these commands.

: Note: When you e the OLD, SAVE,
~ RUN, OPEN, RESTORE, nard CLOSE
commands and statements with the

T4CS1' file specilication, the competer
Tav il By et e one Eleeanzoars flpee o e

-~ cussette files. It is recommended that

edtprgores bl oy dhoal by b N I NTITE ETR EY1 L [YI'Y

- r— .

Cassette Interface File Commands Using the OPEN Statement with the
——y - e L Cassette Interface{]

The OLD, SAVE, RUN, OPEN, PRINT, __‘The followingisa list of file attributes

INPUT, LINPUT, RESTORE, and CLOSE _ specific o files opened on cassette.

commands are supported by the - o

cassette interface. L Jile-specification (required)—CS1
The DELETE command has no effect on __file-organization (optional)—
filesstored on cassette. The message  _ SEQUENTIAL

isdisplayed, but noaction istakenon _ ,

the file. __ open-mode(required)—-INPUT or

~ OUTPUT
PRESS CASSETTE STOP -
THEN PRESS ENTER _ record-type(required)—-FIXED

The EOF function cannot be used with _ record-length (optional)—Cassette files

- have record-lengths that are less than or

you place a *‘dummy'’ value asthe last __ equalto 4032 bytes. If you specify a
record and then check for thisvalue  __ 7ecord-length that is not a multiple of
(using an IF THEN statement)as you in- _ 64, its value is increased to the next
put data from the file. A common dupfs - _ greater multiple of 64. If you do not
my value is several nines (99909), This _u;mﬂil‘y a record-lenyth, il s assuned Lo
~ value, when input, indicates that there __ be 64.
Lisno more data in the file. .
: The maximum length record that can be
The LIST and MERGE commandscan- __ read by the INPUT statement is 128

not be used with cassette files, because __ bytes. The LINPUT statement can read
T records of up to 4032 bytes. Note: LIN-

-k —h
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General Format f N

e e e+ == HEX-BUS™ File Specification [}~
File Specificationzop The general fnrmat for the file- ' — The device-number is an integer speci-
(regulur weight specification is: ~The file-specification for HEX-BUS  _ fyingthe HEX-BUS peripheral you wish

file-processing commands and
statements is a string expression
that specifies the device and,

he ﬂlﬂ-smcmcnﬁnn used withsome _

- 1o access, Refer to the manual that
- comes with each peripheral for more in-
. formation on device-namber
m‘ﬂ

peripherals can have one of the [ollow-
ing formats:

HEXBUS[subcommand). dﬂrio&uumber-

sometimes, filename, special op- ——where device-name is a string expres- /.. The software-opitions are special com-
tions, or commands used by that z sion (ali alphabetic characters must be __ mands that are recognized by the
device. Il file-spgcification isacong-"__ upper case), software-optionsare or _ device being accessed. Not all

tant, some commands, suchas special commands that are recoghized — peripherals have software-options.
DELETE, LIST, OPEN, and RUN, re- | by the device being accessed (not all HEXBUS.subcommand

quire that it be ¢nclosed inquotation| peripherals have software-options), j_ The filename is the name you assign toa
marks. Quotation marks are optionall _ filenameis the name you assign toa file where file so that it can be stored on a mass-

with the MERGE, OLD, and SA\'E

There are three Input/OQutput ports
availabje on the 99/8 computer: __There are some general conventions
‘ . that apply for the cassette and HEX-

* The 50-pin peripheral port on the side BU‘.‘S"‘"‘I interfaces, The file-
of the console is used to attach future __ gpecification for the 50-pin peripheral

peripherals. . port are explained in the manuals that
__ come with the peripherals de-

- Storage device, Refer to the manual that

The subcommand is a special instruc-  _ comes with each peripheral for any

tion that must be used in conjunction  _ restrictions that may apply to the

with a valid command to the HEX- = Jilename when used with that

BUS™ interface. The valid subcom- peripheral.

mands are listed below. Each is exphtfﬁ:_:"
- ed later in this section (except the _ The first format

Transfer Raw Data subcommand,

which isexplained in Appendix R, and

~ so that it can be stored on a mass-
-1_storage device.

~ HEXBUS|.subcommand).device-number

FL i L]
] r > 4
M 118
o bl
r n F]
. ﬂ‘.‘ .
A
L™
a 2
F et
= »
., e
. L]
a e M
-l .

« The cassetie portonthebackofthe _ signed for that interface. the Slave mode subcommand, expln j [.sqflware-oplions}
console can be used to attachastan- ed in Appendix S).
dard audin cassette recorder. __ Cassette File spccmutln_n_gj . isnormally used with HEX-BUS
| _-'I‘he file-specification for the cassette - o _ peripherals not designed for mass
« The HEX-BUS™ interface enables you _ jnerface is CS1. (The cassette interface VE Verify _ storage, such asthe RS232 interface,
to attach a wide variety of special low- — does not support any software-options — ' _ ~ _ the Printer/Plotter, and the Modem.
cost peripherals to the Computer 89/8. — o 1ice filenames. B FORMATMEDIA Formatstorage o
¢ - medium _ Thesecond format
— e —
P I RB Reset Bus HEXBUS|.subcommand)].device-number
] — _ == lJfilename]
I A CA Catalog .
IR SR N ~ ) " isnormally used with the HEX-BUS™
H TR Transfer raw data peripherals designed for mass stornge,
r - = _ such as the Disk Drive/Controller 5102,
B SL Slave mode ) S
1L ——
o GRS LR SRR GTN e e LR T }ﬁ # TN B3
: RN 4 - Y R 7 E B b -.h_'l.._l_‘ e T .':'-'1'.""::.'-;“ it ".!.; afe gy A --_'L ST N
| i = SRR T R N R R Tt ¢ v"’a- -i + % ?‘! { *
o N e S i S A S _] — .
- a bl T T T T R T v - — Pt Tak e B o8 R SO EE N J Taliiet W -y ;.r- ' H’
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The third format " |~ Device-name Device-number Examples =~ =~ - - -—L_HEX-BUS™ Subcommands The\E
* subcommand verifies that the infoi ina-
HEXBUS.subcommand DSK.disk-name  100.disk-name The following examples illustrate that tion in memory is the same asthe infor-
- "'" - - - the device-namesmethod isinter- mation stored on a mass-storage device.
is used to access the Transler Raw Data |_ DSK1 101 changeable with the HEXBUS.device- If there isa discrepancy, an /O error
capability of the HEX-BUS interface. L _ - —— o number method. message is returned.
The capability totransfer raw datais __ DSK2 102
described in Appéndix R. This capahili- — — " ) >100 OPEN #1:°DSK.DATA.MYFILE® _|Whenused to verify data, the VE su:0-
ty is generally used only in very advanc.._._ DSK3 103 - >100 OPEN ¥1: 'I-EXBUS 100. DATA command has the l’nllnwlng fnrmal
fé'd"'Pplicatlnns ;""'"-—--—"""""' ~ — MYFILE® o —
DSK4 104 . OPEN Hfile-number:’ HEXL
Some HEX-BUS™ peﬂpherals canbe - i Opensa file witha filenameof MYFILE _| BUS. VEHaﬁoe—uumberﬁ!emm
accessed by using the general format fo |_RS232 -, 20 on the disk named DATA. . — e
Sfile-specification, described earlier. " - : The flle shn Id be opened intheOU".-
However, the subcommandscannot be _ RS232/1 _ =0 . >SAVE DSK1.PROGL PUT mode. The PRINT statement func-
used when this method of access s r3eks o3 -0 >SAVE HEXBUS. 101 .PROG1 tions as a verify command when the file
chosen| MRZ12 S ' . | is opened in the VE mode. Nodata c:in
. Saves a file with the filename PROG1 on :l be written to the file while it is opes..d
HEX-BUS peripherals that may be ac- ote that ¢ edeyice:name forthe ( "} _____ disk drive 1. in the VE mode, Also, a file cannot i+
cessed wilh this alternate method of ad- Modem is RS232/2. L ...! opened in the normal mode and the 'E
dressingare the Disk Drive/Controller, _ e SLIST *R$232/1.8A=1200" . mode at the same time.
the RS232 , and the HEX-BUSModem. __ The Printer/Plotter, withagdevice: (] >LIST "HEXBUS.20.BA=1200" i .
The following chart lists the device- —.numberof 10, and the parallelport, '} __ . When used to verify a program, the VE
names and their corresponding device- __ with a device-number of 50, cannot be ] Lists a program to the RS232 , andusesa _ suboommand has the following fon::at:
numbers __accessed with thisalternate methodof | | sqftware-option to set the baud rate at _f
__addressing - 1200. e : SAVE HEXBUS.VE.device-

: | ] ; number filename
I ' N D W SRR
- e sy . ) The VEsubmmmnﬂdmnnotbeusr-l to
- Y1 verify a program saved with the PR
- T 1 TECTEDOption. —
I B e N A
N I T P D R,

I N R AR DR R
T i T I T T
T Y Y U I AR
R I D D I T A
I N AN DU A R
blio : IR YRR SR P AT R
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Examples:

- r-

>SAVE HEXBUS . 101 . PROGRAM1 i
>SAVE HEXBUS.VE.101.PROGRAM1

Savesa fileon device-ﬂumber and then
verificsit.

——

The rnlluwin& program creates a data
file and themyverifiesit. |

. |
>100 OPEN #1:*HEXBUS.101.EXA
MPLE” , INTERNAL ,FIXED 20 r
>110 FOR X»1 TO 10
>120 PRINT #1:X,X*2
>130 NEXT X
1>140 CLOSE #1
i»150 OPEN ¥10:*HEXBUS.VE.101
EXAMPLE”" , INTERNAL , FIXED 20
>160 FOR X=1 TO 10
>170 PRINT #10:X,X°2
>180 NEXT X
»190 CLOSE ¥10
>200 DISPLAY “NO ERRORS”,
>210 END

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

Lines 150-190 open the same filein 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 ervors found. If anerroris
dEl.ECl-l;‘d. an /0 e1Tor occurs. For more|

'y 8
AT T B %

TRy

l

-
- ) - L
- .
. -,
. ) I.. I i
. "

information on 1/0 errors, refer to Ap-
pendix U,

The FORMAT MEDIA subcommand
directs a HEX-BUS™ mass-storage
peripheral to prepare the storage
medium to accept information. This
process is commonly called
“Initialization.”

The FORMAT MEDIA subcommand has
the following format:

OPENuﬁle-number"; Hﬁus FOR-
MAT MEDIA.device-number”'

CLOSE #file-number <"~ — """

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 already stored on
the storage medium is erased. FORMAT
MEDIA is most often used in the Com-
mand mode, rather than as a statement
in a program.

—_After the storage medium is initialized,

execute a CLOSE statement. If youdo

not close the file-number assigned by

the FORMAT MEDIA subcommand,

that file-number cannot be used in
another OPEN statement. ! |
Note: Executing the FORMAT MEDIA '
__subcommand on a diskette with an
__open{ IIE causesan error cnndltlnn

. — — l—— —————

)
N

iy
i.ig-'
bt S ML P e "":.
.‘."'-'-'i:-':.'.:hl -'qj:'!r '.’:‘.'lr.—-'!'f"ﬂfg-}: ?}.
; -.'.l' : '.‘_IT . b R o ',!I-?.
LA I__--.- 1 "L"" )

" -"'r:."':-hf
')
3 %

3

I
|

R DR
| N
] I
T _ \
I Y B
1] =
— -
N
- &
e Example e CA (CATALOG) subcommand is
| |__reserved for use with future mass- )
>OPEN #1: "HEXBUS . FORMAT MED) stnrage devices. CA enables youtoac-
A.101" — cess information stored on the directory |
>CLOSE #1 — of astorage medium, i
The RB(RESETBUS) subcommand ___ The CA subcommandhasthe fnllowing |
closesall files opened to HEX-BUS™  _ format: |
peripherals, and “‘resets’ the com- — P _ \ - SN "
municationslines. UsingRBisagood __ OPEN #file-number: " HEX- T
BUS.CA. device-number'

practice if a program that accessesa
mass-storage device ends with an error, :IC:__:__—[

. CLOSE #file-nuumber

1

The RB subcommand has the following
format:

OPEN #file-number: "HEXBUS.RB.0"*

CLOSE #file-number ™

When RB is used, the indicator lights on

each peripheral should blink momen-
tarily. RBis the only subcommand

lf‘ :'_1. 'd
'f

]
]
]
]
]
]
]
o
L
which addresses all HEX-BUS I
peripherals at once. ]
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The following program, writtenin Tl

[Extended BASIC I, demonstrates how

‘to interpret directory inflormation from
a device. The device-number (a number
from ;7 inclusive}is entered from the
keyboard.

>100 ON ERROR 420
>110 DISPLAY AT(10,1)ERASE A
LL: *WHICH DR ”

.>120 ACCEPT AT(10,14)BEEP VA
LIDATE("12345677)SI1ZE(1) :DRS
>130 DEVS="HEXBUS.CA."8DRS: :
EMPTYS$="Y" ‘
>140 DISPLAY AT(23,1)ERASE A
LL:'FIL@NAHE MAX L REC ¥
FLG” 1

>150 OPEN #1:DEVS, INPUT, FIXE
0O 18

»160 LINPUT #1:A%

{>170 EMPTYS$="N"

{>180 DiSPLAY TAB(1) ;SEGS(AS,
2.12);

>190 Al=ASC(SEGS(A%$,14,1))
>200 A2=ASC{SEGS$(A%$,15,1))
>210 DISPLAY TAB(13);A2*256+
Al,

>220 Al=ASC{SEGS$(A%,16.1))
»>230 A2=ASC(SEGS${A%$,17.1))
>240 DISPLAY TAB(19) :A2*256+
Al ;

»>250 ACTIVES , LAST$="N" ;-
|>260 DATATYPES="D"

=270 IF Al<128 THEN 300
1}280 Al=A1-128

‘»>290 ACTIVES=AS

»>300 IF Al<64 THEN 330
>310 Al=A1-64

__>320 LASTS$="Y"

__ 2340 DATATYPES="1"
_>350 DISPLAY TAB(26) ;ACTIVES

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

~ N for deleted files. The second

This section contains detailed ex-
planations of all TI Extended BASIC
Il instructions, in nlphabetlul_nrder. _

. |
-
. .
- 2.
a
"
L

>330 IF Al<l6 THEN 350

¥

. DATATYPES

>360 IF LAST$="N* THEN 160
>370 CLOSE #1

>380 DISPLAY *CATALOG ANOTHE
R DRIVE? (Y/N)*

>390 ACCEPT VALIDATE(*YyNn”)
>SIZE(1) :C$

N 100 o

>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

>440 STOP

In the display, FILENAME is the name
you assigned when you saved the data
or program. MAX Listhe length of the
longest record in that file. REC #isthe.
number of records in that file. FLG isa
two-character flag that indicates the ac-
tive status of the file and the storage
format of the information. The first
characteris cither A for ACTIVE files or

4
L |
+
1
i .
d

characteris either D for DISPLAY for-
_n}at or [ Tor INTERNAL format.

Instruction explanations include:

» Heading—The name of the Instruc-
tion, in large type. If the instruction is
a built-in subprogram, the word '‘sub-
program’’ immediately follows the in-
struction name, If the instructionisa
built-in function, the word *‘func-
tion'' immediately follows the instruc-
tion name. If the instruction name is
an abbreviation oracronym, it is
followed by a brief expansion.

if the instruction name consists of
more 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.

+» Format—The form and syntax for
valid instruction use. The format line
defines the elements that can appear
as part of an instruction, and indicates
acceptable syntax and instruction op—

. tions, See the next page for a descrip-

tion of the notational conventions @
cd in format lines.

« Type—For built-in functions, this lists

" the poussible data type(s), such as

numeric (real or integer) and string.
Returned values are of the same data
type as the particular function.

« Purpose—A brief description of the
function of the instruction.

Crm Reference—A list of related in-
structions. You may find it helpful to
refer to the specified instruction
descriptions for a more complete
understandlng of the useof anin-
struction. Cross references are not in-
dicated for all instructions,

* Description—A detailed 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—Hlustrations 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.
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Notational Conventions for Format || = ] Exnmples L Pom oo
Lines D I s T | :
: = Y e Fnrmnt
The explanation for each instruction 1 1  JCALLHCHAR(row,column.character-code
begins with a format line that specifies | | <« 1 " [, number-gf-repetitions])
the proper formand syntaxtobeused. | | . 1 1 . - e .
Format lines follow thesenotational  {_} "1 T " |Thisformat line shows that the '
conventions. .1 1 Jkeywordsare immediately followed by S i
; ¥ 1 . Janopen parenthesis. Then you must R
e Wordsin CAPITAL lettersarethe ] | 1 ] |supply numbers forrow, column, and L
‘keywords’ “used for each = = charucteromde, H{‘lmﬂlti‘ll by cominas. - i
instruetion, E The number-gf-repetitions is enclosed '
| | |inbrackets; thus, it is optional. if you do ¢
 ltalicized words are the general _ - jhotinclude number-of-repetitions, T
descriptions of the typesof items that | = 1 _|enteraclose parenthesis after :
yowkmust supply. The descriptionsec-| 1« |character-code; if you do include :
tiowincludesanexplanationofeach { .} . | |  |number-of-repetitions, it must be I
italicized item in the format line. N =— = preceded by a commaand followedbya |
B ] close parenthesis. '
¢ Braces({ })indicateachoicebetween)} | ]} 4 _ e
allernate forms.Youmustuseonly {( | | }  iFormat
one of the enclosed items. e e
sty
o Brackets(] ) indicate that theep- | | I - integer)).array-name.. l
closed item is aptional. = R, D I
N, P
+ Ellipsis points(...)indicate that the | B — m;i‘:ﬁf;;f:’*ﬂﬁﬂﬁ;fd 0 Do s oo integer, they
precedingitem(s) canbe repeated, | | ] either the DIM keywordora data-type  Parenthesisis required afier the last
AN -—"W"'““""‘EGER““W tateger.
» All punctuation except for brackets —— -
and braces (such as periods, commas, = The keyword is followed by one . if you want to reserve space for more
:Il:z‘:?:;‘;:ll:ltﬂlff;i?lﬂﬂ:‘:l :l;“‘p:-?n— - — — the array name, an open parenthesis, R arrays in the same statement, a comma
1 LS - _ and at least one inwyer to 8-]10(.."',' the - is required, followed hj? the the next ar-
shown. _ size of the array. Uptoseven éntegers -T2y name, and so forth.
T hay optlorally be used (Indicated by -1~
— the general description integer7); if you
R
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General Descriptions

*

The italicized general descriplions used _

ohe item, use commas to separate the
in format lines vary accordingtothere- __ items. ™. ‘ |
quirements of the particular instruc- | b
tion. Common general descriptions ¢ line-number—The number preceding .
include: a Tl Extended BASIC I program L
| statement. o
o HUMeric-exrpression— A numeric con- ]
stant, variable, or expression. + file-specification-A string exﬁremlun |
| ) specifying a particular file or device. —
« string-expression— A siring constant, The exact nature of the file- A
variable, or expression. Some instrue- specification depends on the o
tions require you toenclose a string peripheral device. For more informa- .
constant in guotation marks, asin- tion see !'File Specifications'’ and the . L

dicated in the instruction description. owner's manual for the appropriate

: ; peripheral device,

* RUMETic- or st'riny-mriable-—h
“return’’ variable. Rather than speci-
fying a value that you want the com-
puter to use, a return variable is used
by the computer to store the result of
an operalion so that you may access

Lhat resuli.

» file-number—A numeric expression
specifying the number assignedtoa
file or device in an OPEN instruction.

» row and column—Numeric expres-
sions specifying a screen character

- location. The screen can consist of as
many as 24 horizontal rowsand 40
vertical columns. Rows are numbered
from I to 24, with row 1 beingthe top
row and row 24 the bottom, Columns

» parameter—A value thatis “‘passed’
from one instruction to another.
Paramelers are used in the CALL in-
struction Lo pass values 1o a hQuilt-in or

are numbered from 1 to 40, with col-
umn 1 being the far left cottmm, and
column 40 the far right.

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

The number of rows and columns
available to certain instructions can
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. screen. The number of pixel-rowsand
. pixel-columns available to certain in- : '

o sprite-number—A numeric expres-
~ slon with a value from 1 to 32, specify-

vary according to the current

LT LEL

¢ list—One or more of {the specified
| items. IT the List includes more than
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Graphics Mode and marginsettings. } - value from 1 to 16, specifying one of

s pixel-row and pixel-column—
Numeric expressions specifying a
screen pixel location. The screen can
consist of as many as 192 horizontal |
ptrel-rowsand 256 vertical pizel- |
columns. Pixel-rowsare numbered | |
from 1 to 192, with pivel-row 1 being | |
the top pixel-row and pixel- row 192 | _
the bottom. Pizel-columns are
numbered from 1 to 256, with pixei-
column | being the far left pixel- -
column, and pivel-column 266 the far

right.

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

L ] L] £~ | -

‘Tmw wir

structions may vary according to the
current Graphics Mode.

T

= = W

*» character-code— A numeric expres-
sion with a value from O to 255, speci-
fying one of the 256 ASCII characters.

ing the number assigned to a sprite
with the SPRITE subprogram.

e color—A numerie expression witha
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the 16 avmlable colors. - : '
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