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DUETION TO LEVEL 11l BASIE

If you think there are significant gifferences between Radio Shack’s
Levell and Level Il Basics, be prepared for another quantum jump in per-
sonal programming!

G2's LEVEL Il BASIC is not just another Basic. It is an actual enhance-
ment to the already powerful Level || Basic. It adds the features of Radio
Shack’s Disk Bastc to Level I and you don't have to buy an expansion
box and a disk drive. And it has many more great features including ad-
vanced graphics that turn your TRS-80 screen into a virtual electronic
drawing board.

G2's LEVEL il BASIC is for TRS-80 computers with a minimum of 16K
Ram memory and Level Il Basic. It comes on cassette tape and resides
in less than 5.25K Ram memory. Even with the minimum system, {his
leaves you with more than 10K Ram for pregramming space!

You'll soon discover that LEVEL it BASIC also corrects some of the
problems with Level Il Basic. It eliminates keyboard bounce and pro-
vides more reliable cassette tape loading. Two new commands, LOAD
and SAVE, replace the Level Il CLOAD and CSAVE commands. They per-
mit cassette tape interfacing without the usual “volume sensitivity” of
the recorder. :

G2's LEVEL Il BASIC has a NAME command that will automatically
renumber program line numbers, and do it the way you specify. For ex-
ample, you can renumber a program beginning at line number 150 and in-
crement it by 25 (150, 175, 200, etc.). Line numbers following GCTQs,
GOSUBs, etc., are automatically edited to reflect the new sequence.
With this feature, you'll find it much easier to edit programs. Your pro-
grams will be better organized and you won't have to worry about run-
ning out of space between program lines.

Another major feature of LEVEL {1} BASIC is a set of 26 user-changeabla
“Shift-Key Entries’ Just press the key and the [R] kev
simultaneousty and LEVEL (Il will execute a RUN command. You don't
have to type R-U-N. You don’t even have to use !ENTER]! Callit the lazy
way to computer programming if you like, but you'll soon find yoursalf
using this feature.
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Gther features of LEVEL Il BASIC include Error Messages that are
“spelled out"” instead of abbreviated: a new input instruction called
LINE INPUT that allows punctuation in an input response; an INSTR in-
struction to search a string for a substring; user defined functions;
automatic Hex and Ocial conversion; and much more.

As you can ses, G2's LEVEL ilf BASIC is bound to broaden your pro-
gramming horizons. It brings ease, speed, power and flexibility to your
TRS-80 Level Il Basic computer that you'might have thought not pcssi-
ble. So dig in and start programming! v

D
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LEVEL 5 AUTHER

In 1975, Microsoft wrote Altair Basic, the first Basic interpreter for a
microcomputer. Since then, Microsoft-written Basics have become the
virtual standard of the personai computing industry.

Microsoft has a reputation for quality, advanced programming tech-
niques and efficiency that is surpassed by none. LEVEL {Il BASIC was
written by Microseft President, Bill Gates. GRT acknowiedges and
thanks Bili Gates for this significant contribution to the G2 Software
Library.

—3em
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DAY STEISE INDEEST

By necessity, the authors of this instruction booklet have assumed their
readers have some experience programming in Basic and in particular,
Radic Shack's Level Il Basic.

Still, we do not expect you to be a programming expe-rt. Every descrip-
tion has been carefully worded to avoid undue technicality. Examples
are provided throughout,

This instruction bookiet began as a comprehensive reference manual
written by Andrea Lewis. it was then edited and rewritten into its currer}t
form by David Bunneil. GRT acknowledges and thanks Andrea Lewis
and David Bunnell for their contribution to G2 Software Documentation.
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1 SPECIFICATIONS

Basic Interpreter Required—in order to use G2's LEVEL 11l BASIC you
must have a Rac}‘io Shack TRS-80 Computer equipped with Radio
Shack's Level I Basic Interpreter.

Minimum Memory, Requirement—Your TRS-80 Computer must have a
minimum of 16K RAM memory to run this software.

Tape Format—All G2 cassetie software is recorded on tape selected for
its response and suitability for recording computer software. There are
fourrecordings on Side One of G2's LEVEL HI BASIC tape. These record-
ings and the order in which they are recorded include: 1) LEVEL Ill BASIC
(Cassette Fiig), 2) LEVEL I}l BASIC (Cassette Filg), 3) LEVEL Il BASIC
(Disk Fite), and 4) LEVEL Il BASIC (Disk File)
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To set up your TRS-80 computer, follow the instructions in your owner's

hnﬁ&:gﬁ;t&é&u-ﬁ ¥ RUR

manual, or follow these instructions:

1.

~!

Plug in the power cords from the Video Display, Keyboard, and
Cassette Recorder. Each requires a source of 120 voits, 60Hz
AC power, which is standard in most buildings.

. Make sure the power button on the back of the Keyboard is

turned off (button out).

. Connect the gray cable from the Video Monitor to the VIDEQ

jack on the back of the Keyboard. Do this carefully, making
sure that the pins line up correctly.

. Using the same care as above, connect the gray cable from the

Power Supply to the back of the Keyboard.

. Connect the short cassette cable to the TAPE jack on the back

of the Keyboard.

. Connect the black plug on the other end of the cable to the

EAR jack on your recorder.

. Connect the large gray plug to the AUX jack on your tape

recorder and the smaller gray plug to the REM jack. These two
connections are not necessary for loading programs from tape.

. After double-checking all connections, turn on the POWER

switch on the back of the Keyboard and the POWER switch on
the front of the Video Monitor.

. For best resuits, allow your system to warm up for a few

minutes before attempting to load LEVEL Il BASIC or any
other programs.

© G2's LEVEL i3] BASIC
GEETTE FILE)
Follow these instructions to load:

1. Insert the LEVEL I} BASIC Cassette into your tape deck.

2. Press the fP.EWlND] key on your tape deck, and aliow the tape
to rewind fuily.

3. Type the-word SYSTEM and press [ENTER]. Your computer
should respond with the prompt: % ?

4. Following the prompt, type the word LEV3 and press .

ress the key on your tape deck.

6. If the software is loading correctly, two asterisks (%) will ap-
pear in the upper-right-hand corner of your video screen. The
asterisk (3¢} on the right should blink on and oft. LEVEL 11l
takes approximately two minutes to load.

7. When the program is loaded, the prompt {#*7) will once again
appear. Press the slashmkey followed by EENTER[. HLEVEL
It BASIC has been ioaded correctiy, the screen will display:

LEVEL Il CASSETTE BASIC
A G2 PRODUCT FROM GRT
. COPYRIGHT MICROSOFT 1979
READY
>

8. As soon as the program has bsen loaded, press the

key on your tape deck. Let the tape rewind, then stop the tap
deck and remove the cassette. This will protect the cassett
from &ny harm, no matter what you do from this point on.

9. !If you have trouble getting a good load, see “IN CASE OF
LOADING TROUBLES" on page 10.

o
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The third and fourth recordings on Side One of the tape are identical
copies of the Disk File version of LEVEL |1l BASIC. This version of LEVEL
Ili is for people who have TRS-80 Disk Systems and want to save LEVEL
1l on diskette. We do not mean to imply by this that LEVEL 1] will work
with Disk BASIC. As an enhancement to Level || Basic, LEVEL Hl works
only with Level Il Basic. '

To save LEVEL 1il on diskette, you néed to have the TAPEDISK utility,
which is included with most Radio Shack Disk Operating Systems. If you
do not have this utility, check with your Radio Shack dealer.

Read the following instructions to ioad LEVEL Il BASIC (Disk File) and
save it on diskette:
1. Insert the LEVEL Il BASIC cassette into your tape recorder.
You can rewind the tape to its beginning or you can cue it to
the third or fourth recording.

2. Turn on your TRS-80 System. The screen shouid dispiay: DOS
READY.

3. Type TAPEDISK iENTERi.

4. The screen should display a question mark (?) as a prompt.
Following this prompt, type:C DLEV3 .

5. Press the key on your tape deck.

8. If the software is loading correctly, a single blinking asterisk
(*) will appear in the upper-right-hand corner of the screen.

7. Once the program has been successfully loaded, the ? prompt
will again appear.

8. Type F DLEV3/CMD: 0 5500 6A00 5500 [ENTER].

9. The first zero (0) in the above code is the Drive number. You
can save LEVEL Ilf in any existing Drive, but you must enter
the corresponding number.

10. You should hear the “grinding” sound of the Disk Drive as
LEVEL Ul is saved. Once this operation is completed, the ?

prompt will again appear. LEVEL [l BASIC has been suc-
cesstully saved on diskette.

— 8
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To use LEVEL Il once it is saved on diskette, do the foliowing:

—Turn the computer on. When it says, DOS READY, type

BASIC IENTEHI‘ The screen will display two questions:
FILES?, followed by SIZE OF MEMORY? Answer both with
the LE NTERI key.

—Once Disk Basic is up and running type CMD“S”
iENTER }.This will get you back tc DOS so you can load the
LEVEL HI file.

—Type DLEV3 IENTER - LEVEL 1l should come up on the
screen and you are ready to program.
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Your TRS-80 may be very “volume sensitive” when it comes to loading
cassette tapes. While LEVEL 11 BASIC eliminates this problem with itg
new LOAD and SAVE commands, you still have to load LEVEL ill using
the LEVEL Il SYSTEM command. This is a common frustration, butitcan
usually be alleviated by trying one of the following:

1. Recheck all power lines and interconnecting cords.

2. Remove cable from the earphone jack of your tape deck, and
play the tape. You should hear both the leader tones and the
digital program signals clearly. If you do not hear these
sounds, your tape deck may Be faulty. Try it with a different
tape deck.

3. The most common loading problems are due to improper set- :
tings of the tone and voiume controls on your tape deck. ;
When loading casseties, adjust your volume control up one i
half level at a time. The tone control is less critical, but adjust
it also.

Once you have successfully loaded a tape, jot down the cor- :
rect settings on the cassette label
Since no two tape decks have exactly the same :
characteristics, it is impossible to give you specific machine
settings. But a little trial-and-error will establish the best
settings.

4. If you still cannot load a tape, you may need to clean the head
on your cassette recorder. Use a high quality head cleaner,
one with a proper cleaning pad. Watch out for cleaner-tapes,
they are often abrasive and have been known to scratch a
head or two!

There are many sources for head cleaning kits including
Radio Shack. ‘

5. Demagnetize the head on your tape recorder. Through con-
tinuous use, the head builds up a thin layer of magnetism
which affects its ability to accurately read tapes. You can buy

U ¢
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10.

11.

a simple device called a “Head Demagnetizer” for about $5
and up that does this task. Ask your Radio Shack dealer or
electronics dealer for a demonstration.

Try running the tape through Rewind and Fast Forward a few
times. This will remove dust or other material on the tape that
is preventing a load.

Let your computer warmup for a few minutes before attempt-
ing to foad programs.

. Try a different cassette recorder.

Problems can result from fluctuations in your power lines,
though this is rare. As a precaution, try restricting the TRS-80
to its own circuit. If possible, even run your cassette recorder
and video monitor on a separate line.

Ask your Radio Shack dealer about their “casseite modifica-
tion” fix for Level Il Basic computers. This is a hardware fix
that might be covered by your TRS-80 warranty. It shouid
make the volume control on your recorder {ess sensitive.

if you are still not having much success, discuss the problem
with your local computer dealer.

—_—
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To aid you in reading and understanding this instruction booklet, a for-
mat notalion has been devised for introducing statements, commands,
and functions. An example of this notation is as follows:

1) =string2

1

[
A
/ Items in lower-case are to be supplied by the
user. In this example, “string?" and “string2"”
refers to -information which the user will
; supply.

MADS(stringt n

=i 3

Items in square brackets | ] are optional.

!
|
|

All punctuation except square brackets [ I must be included.

Capital letters must be input exactly as shown.

The following rules apply to notation:
1. tems in capital letters must be input exactly as shown.
2. ltems in lower case letters are to be supplied by the user.
4. Items in square brackets [ ]are optional.
5.

All punctuation (e, commas, parentheses, semicolons,
hyphens, equal signs) except square brackets { | must be in-
cluded where shown,

6. All blank spaces are optional, uniess otherwise noted.

v
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INCLUDING:
o SHIFT-KEY ENTRIES
* WRITING YOUR OWN SHIFT-KEY ENTRIES
°» RENUMBERING PROGRAM LINES
° SPELLED-OUT ERROR MESSAGES
s LEVEL III'S DIGITAL CALENDAR-CLOCK®
> CONVYERTING HEX AND OCTAL
° LOCKOUT RECOVERY

v

The “Special Features"” of LEVEL Il BASIC are presented here first
because some of them can be of immediate use. This is particularly true
of the time-saving technique called Shift-Key Entries which aliow you io
enter_instructions or string expressions by simulianeously pressing
and a letter key (A-Z). You'll also want to know about
Renumbering Program Lines and about Spelled-Out Error Messages
before you go on.

‘Requires that your TRS-80 include an Expansion Box.

—13—
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wWith Shift-Key Entries you can instanily enter Basic instiuctions ang
frequently used siring expressions. These might inciude common
responses to INPUT statements or just about

any frequently used
phrase or formula. All you have to do is hold down and typeina
single letter from Ato Z

ror example, {SHIFT? @ instantly enter; the instruction, PRINT.

LEVEL I} BASIC contains a complete list of 26 Shift-Key Entries. These
include mostly Basic statements and commands.

For added convenience, the commands CONT, EDIT, and BRUN are com-
bined with ré-.'—.@; . In other words, if your enter , the com-
puter will respond with CONT (ENTER). You will not have to press the
'(ENTEP,[ key. Other Shift-Key Entries include punctuations such as left
parentheses and leading quotation marks.

$SET LIST. LEVEL Il BASIC maintains an updated list of Shift-Key
Eniries that you can display on your screen by typing LSET LIST and
pressing [ENTER]. If you change any of the Shift-Key Entries (see
f

ollowing section), this list will be automatically updated.

— 14—
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For your added convenience,

they are also listed here as follows:

LEVEL iil BASIC
Shift-Key Entries

SHIFT Key
A

i

oo

(6] "ﬂ:rﬂvl

N-<><E<C-—lmmO‘OOZ§I“'7<<—-—.A.

-

NOCTE. The downward arrow

Sequence
AUTO
GET@{
ELSE
EDITS
EDIT
GQTO
GOsuB
INKEYS
INPUT
LINE INPUT
LINE(

LIST
LSET
NEXT
PRINT USING
PUT@(
RETURN
RUNY
SAVE"
THEN
TIMES
LCAD"
LEFTS(
MIDE(
RIGHTH(
STRING$(

{4} is the symbol in this chart for .

—_15
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You can use the LSET Command to wri i
etf E a write your own Shift-Ke ies. T
ormat of this command is as follows: y Entries-The

? let[}er = “string e}épression”
H ! i
;
i
C

Up to 15 characters
Any single letter (A-2)

The LSET Command

The “string expression” in an LSET command can be any striﬁg of up to
15 ch‘aracters. This makes it possible to use Shift-Key Entries for any oc-
cassion where a repeated phrase or formula is entered into the com-
pu‘fer. In addition to storing frequently used statements and commands
Shift-Key Entries are often used to store “input responses!’ '

Examp!e‘.‘When writing programs that use LEVEL Il graphics, you fre-
quently find yourself typing in the same first five characters of a LINE

stztement, namely LINE{ You could make LIN i i
e oo LINE( a Shift-Key Entry with

LSET L="UINE(" [ENTER]

From this point on, LINE( will re i
. place LIST as the “Shift-L sequence!’
Press |SHIFT E:} and your TRS-80 screen will display: ’ .

LINE(

ocC ayget 1e Shift LSeqUe! ce back to LIST you sir lp!y!eve set e pro

LSET L="LIST" |ENTER

Note. Loading LEVEL Iil will always bri . )
n .
Entries. Y ing up the orginal Shift-Key

— 16— .
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Example. Some programs may require you to repeatedly input phrases
such as “TOTALS” “AVERAGE TO DATE" “SALES TAX etc. You can
save typing time by turning these phrases into Shift-Key Entries, such
as:

LSET T="“TOTALS" ,IENTERl

LSET A ="AVERAGE TO DATE" lENTERi

LSET S="“SALES TAX” }ENTER]

I euTy =

Press {SHIFT [ﬂ and the word TOTALS will appear on the screen.
@Al

‘eturns AVERAGE TO DATE, and [SHIET] returns
SALES TAX.

Shift-Key Entries with ENTER. The downward arrow (¥) is used in the
LSET list as a symbol for ENTER. However, it is not recognized as such
by Basic. Pressing will cause the cursor to move down to the next
line.

To add ENTER to one of your own Shift-Key Entries, you use the CHRS$
string with the ASCHl value for ENTER (13). Technically speaking, you
concatenate the ENTER key on the rest of the string. The format is as
follows:

LSET R="RUN" + CHR$ (13) !ENTER i

LSET RESET. You can “turn off” all the Shift-Key Entries by typing LSET
RESET, and prassing !ENTER}. The purpose of this command is to free
shift-letters for possible use with printers that have lower-case letters.

LSET SET. This command will turn Shift-Key Entries back on again.

Note. Available Ram memory is not afiected in any way by using LSET
SET or LSET RESET.

—_t7
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Renumbering pregram lines is a very usefui feature that eagses the pain
1o programming excelience. You can renumber to “make room’in a pro-
gran“. seguence where additional lines neec to be inserted or you can
use it to betler crganize program lines.

The MAME Command. In LEVEL IH'BASIC. the NAME Command is used

to renumber program lines. It is a really flexibie command, as you can
sze by its format:

NAXE [[new Zumber] [,[old r?umber] Lincrement]]]

increment of new
sequence (optional)

Line number where
you want to begin
new sequence (optional)

First line number of
new sequence (optional)

Command The MAME Command

The NAME command automatically updates all the line number
references following GOTO, GOSUB, THEN, ELSE, RESUME, IN-
PUT#LEN, ON...GOTO, and ON...GOSUB. The first time you execute a
\*‘JAME command these particular line numbers are ailotted a total of
five spaces each. This creates a gap in some statements such as, 10
GOTO 50, 80, 100. On subsequent executions of NAME, this gap
rernains but is not again increased_in size. :

From zero to three numbers can follow the NAME command. They are
optional and include the following:

~New number. This refers to the first line number in a new se-
quence. If you don't include it, the first number will be 10.

~Old number. This is the current line number where you want the
new sequence to begin. If, for example, you wanted a program

— 18—

to be renumbered beginning at line number 500, you would put
500 at this location. If you don't include an "old number’ the
complete program will be renumbered from its beginning line

number.

—Increrent, This is the increment you want in the new seguence.
If you don't use it, the program will be renumbered in a se-
quence of 10 (10, 20, 30, 40, 50, etc.).

Examples. The three optional numbers following the NAME command
make it very versatile. You can use it to renumber program lines in any of

the following ways:

! Command
; NAME

Explanation

Renumbers the entire program. The
first line number will be 10 and
each following line number will be
incremented by 1C {10, 20, 30, etc.).

NAME 100

Renumbers the entire program. The
first line number will be 100 and.
each following line number wiil be
incremented by 10 (10C, 110, 120
etc.).

NAME 100, 50

Renumbers program beginning at
line 50. Line 50 wiil become line 100,
Each following number will be in-
cremented by 10 {100, 110, 120, etc.).

NAME 100, , 50

.

Renumbers entire program. The
first line number will become 100
and following line numbers will be
incremented by 50. (100, 150, 200,
etc.).

NAME , 100

Renumber program beginning at
existing line 100. Line numbers
following 100 will be incremented
by 10 (100, 110, 120, etc.).

19—
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NAME 1 Renumbers  entite program. The
first fing number will become Linn
10 and the following numbers valt
be incremented by 100 (10, 110, 210,
etc)

NAME | 560, 20 Renumbers program beginning
with,existing line number 500. In-

crements by 20 (500, 520, 540, etc.).

NAME 100, 59, 20 Renumbers the program-—begin-
ning . at existing line number 50.
Line 50 will become iine 100. In-

crements by 20 (100, 120, 140, etc.)

Mote. NAME cannot be used to change the order of program lines. Also,
it will not create a line number greater than 65529. An ILLEGAL
FUNCTION CALL error will result if either of these is attempted.

¥ you omit “THEN" from an IF.THEN statement the following line
number will not change when you use NAME. In the statement, 30 IF
A% = “YES" 60, the number 60 will not be changed. However, in the state-
ment, 30 IF A$="“YES" THEN 60, the number will be changed ’ !
accordingly.

—20—

GEELLED-OUT ERROR MESSAGES
Level i1l saves you the trouble of looking up error code abbreviations by
printing out the complete error message. Instead of displaying the Level
Il code: -
?2TM ERROR IN 10
for a Type Mismatch error, Level HI displays:
- TYPE MISMATCH IN 10

All Level 1l error messages are listed on your Level il Basic Reference
Card. For convenience, they are also listed here as follows:

LEVEL Il ERROR MESSAGES

Error Levelll Level Hi
Code Abbreviation Error Message -
1 NF NEXT without FOR

2 SN Syntax error

3 RG Return without GOSUB
4 oD QOut of data

5 FC Hllegal function call

6 ov Overflow

7 oM Out of Memory

8 UL Undefined Line

9, BS Subscript out of range
10 DD Redimensioned array
11 : .0 Division by zero

C 12 iD lllegal direct
13 ™ Type mismatch
14 oS Out of string space

—_2]




Error LevelHl Level i
i Code Abbreviation Error Message
15 LS String too long
16 ST String formula too complex
17 CN Can’t Continue
18 NR " No RESUME
19 RW “RESUME without error
20 UE Unprintable error
21 MO Missing operand
22 FD .Bad file data
23 L3 Disk Basic only
More Information. For further explanation of these error messages, refer
to Appendix B, pages B/2-B/3 of your Radio Shack LEVEL Il BASIC

Reference Manual.* If you don't have a capy of this publication, check
with your Radio Shack dealer.

*LEVEL 1l BASIC Reference Manual, Copyright 1978 by Radio Shack, A Division of Tandy
Corpcration, Fi. Worth, Texas, 76102

LEVEL 'S DIGITAL CALENDAR-CLOECK
LEVEL Ill stores a string, TIMES, that keeps track of the date and time,
providing your TRS-80 Computer system includes a Radio Shack
Expansion Box. This accessory is necessary because TIMES requires a
Real Time Clock, a feature of the Expansion Box.

TIMES$ can be utilizeg like any other string. It can be used in any program
where timing is useful, or where you might want to display the date.

The CMD “R” Cominand. When vou load LEVEL 1l BASIG, the TIMES
string contains all zeroes. You can set it to the correct time and date or
to any time and date you want by using the CMD"R" comrnand. The for-
mat of this command 1s as follows:

CMD*R”, “mm dd yy hh mm ss” [ENTER]

A A A{r
' seconds
minutes
hours
i
year
: day
month
Command ¢

Notice that yoy are not required to enter dashes or commas between
each number. The format for TIMES has been done for you and it is fixed.

*Aequires Radio Shack's TRS-80 Expansion Box.
—23
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Each entry requires a two digit number. If the date is May 7, enter 07
for day.

The hh (hours) is based on a 24-hour clock which inciudes hours 01 to 24.
The morning hours (a.m.) are 01 to 12, while the afternoon hours are 13
{0 24.

Example. To set the date, July 25, 1979, and the time, 2:15 p.m., enter:

CMD"R", ”O7AO1 76 14 15 00" [ENTER |

i
leave one space

Regardless of whether you set the Digital Clock-Calendar or not, it
begins keeping track of the time and date the instant LEVEL 1l BASIC s
joaded. All settings start at 0C.

Hints on Using TIMES. You can use TIMES with RIGHTS, LEFTS, or MID$
to display one or any combination of the elements in the Digital Clock-
Calendar. For example, the instruction, PRINT LEFT$(TIMES, 8) will
return just the date. Other examples include:

Instruction
PRINT RIGHT3(TIMES, 2)
PRINT MID$(TIMES, 10, 2)
PRINT MID$(TIMES, 13, 2)
PRINT RIGHT$(TIMES, 8)

Explanation
Returns seconds
Returns hours
Returns minutes
Returns time

The computer will recognize the above “Returns” as string elements,
not numbers. Therefore, you cannot use these commands to make com-
parisons. In order for the computer to regognize the returns as numbers,
vou need to use the VAL function. For example:

10 X = VAL (MID$(TIMES, 10, 2))

20 IF X<12 THEN 80

24

Level 1l includes a routine that automaticaily converts hexadecimal
(base 16) and octai (base 8) numbers into decimal numbers.

Thus, hexadecimal and octal numbers can be supplied directly to Basic
programs, which always require decimal numbers. You don’'t need tc do
the conversion. Simply prefix hexadecimal numbers with {&] and
octal numbers with [&].

This will work with all Basic statements and cemmands except DATA
statements or in response o INPUT statements.

You can use this feature as a simple conversion calculator by using the
PRINT command. For example, to convert the hexadecimal number
4A5F to decimal, enter:

PRINT &H4ASF

and the computer will answer with: 19039,

Example. If you want to POKE the hex value FF (255 decimal) into loca-
tion 4A5F (19039 decimal), use the statement:

POKE &H4AS5F, &HFF
A subsequent PEEK at location 19039 will return the value 255.
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A System Lockout is when you lose control of your computer. it just sits
there and ‘'smiles” at you. No matter what key you press, nothing hap-
pens.

In Level I Basic, you can get out of this problem by pressing the RESET
bution in the back, upper-left-hand corner of the keybocard case.
H?wever, if you have an Expansion Box this will result in a complete loss
of vour program from memory.

LEVEL Il BASIC eliminates this problem by allowing you to use the
TBREAK key just as you would use RESET. Using the ;BREAK} key,
even with an Expansion Box, wili not result in the loss of 2 program. The
system will start up again, and your pregram will be preserved.

— 26—

INCLUDING: -
e CHARACTER MODE
° GRAPHIC MODE
e LINE STATERMENT
o EXAVPLES OF GRAPHICS PROGRAMS
« GET@ STATEMENT
» PUT@ STATEMENT
s NOTES ON USING GET@ AND PUT@
> DIMENSIONING GRAPHIC ARRAYS
o MORE EXAMPLES OF GRAPHICS FROGRAMS
o EXAMPLES OF ADVANCED GRAPHICS

if you've had any experience at all working with Level Il graphics, vou
will immediately recognize the expanded possibilities that LEVEL i

graphics give you.

LEVEL ili graphics will generate a line or rectangle between any two
points on the Screen. This frees you from the tedious task of defining all
the points yourself, as you must do in Level il Basic.

LEVEL Il graphics also let you store a graphic array for fater use on the
same or a different portion of the screen. With this added capability.
you'll find yourself writing more programs with graphs, pictures and
even animation.
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There are two modes of graphics presentation called Character Mode
and Graphics Mode. in the first of these, your TRS-80 screen is givided
into a grid that measures 64 “character positions” across by 16
character positions down.

——— X(063) —————

[ ———

Y(0-15)

PO OO —.

it ik i
SCREEN (Character Mode)

Eacr} character position in Character Mode is further broken down intoa
two-Dy-three grid of “‘graphic blocks" that ook something like this:

When you are in Character Mode, you can put any alpha-numeric
character on the screen at any specified character position. Also, you
can use any one of a set of special "‘graphic symbols"

— 28—
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There are 64 graphic symbols made possible by filling different com-
binations of graphic blecks in a character position, such as:

|

Using CHRS. To specify a particular graphic symbol, the string expres-
sion CHR$ is used. This expression will return any alpha-numaeric
character or grephic symbol when the appropriate ASCIH value 1s sup-
plied with it, such as CHR$(147).

Each alpha-numeric character has been assigned an ASCII value of
from 32 to 127, while each graphic symbol has a value of 128 to 191.

The ASCII values and their corresponding alpha-numeric characters are
listed on page C/2 of your LEVEL 1l BASIC Reference Manual. The follow-
ing program will display the graphic symbols with their corresponding
number:

10 FOR X =129 to 191

20 PRINT X; :PRINT CHRS$(X)

30 NEXT
Instead of running the above program each time you want the value fora
specific symbol, you can determine the value with the following:

1. Assume that each graphic block has the following value:

112

- S —
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2. The code for any graphic symbol is 128 plus the tota! value of
the graphic blocks that are to be “turned on’ CHR3{128) returns
& blank space. CHRS$(129) turns on the upper-left-hand graphic
block. CHR$(128 + 11) looks like this:

Character Mode Coordinates. When using the Level || Basic statement,
PRINT@, each character position is assigned a unique number from 0 to
1023. These positions are illustrated by the “TRS-80 Video Display
Worksheet” on page E/1 of your LEVEL Il BASIC Reference Manual,

Thus, if you wanted to display the message, “THE GAME IS UP)" in the
riddie of the screen, you could do so with the following:

PRINT@ 468, “THE GAME IS Up” iENTER]
However, when using LEVEL Il| BASIC graphic statements (LINE, GET@,
and PUT@) in Character Mode, the “X" coordinates (0-63) and the “y»
coordinates {0-15) are used to define character positions. Position 468 is

referred to as “20, 7 where the X coordinate is 20 and the Y coordinate
is 7.

You can convert fron. character position numbers to “X" and “Y" coor-
dinates by using the following formulas:

X=N-(64%Y)
Y = INT(N/64)

In the above example, character position 468 would be converted as
follows:

X=468-(64%7) Y = INT(468/54)

X =468 — 448 Y=INT({7.31)
X=20 Y=7
—30—
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To convert the other way, from coordinates to character position
number, use:

N=(Y %64 +X)
Using the same example:

N={7 %64 +20)

N=448+20=1468 -~
The most important thing to remember is simply that in Character Mode
the screen is 84 across by-16 down.

-
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GRAPHICS fACDE

The ;econd mode of graphic presentation is called the Graphics Mode.
In thl; mode, the screen is divided into a much finer grid using the
graphic-blocks described above. The grid is 128 across by 48 down:

-~ X(0-127) —————

Y(0-47}

SCREEN (Graphics Mode)

The Lgvel il Basic functions SET, RESET and POINT use the screeninits
Graphics Mode. Thus, if you want to turn-on graphic-biock 10,29, you can
do so by entering:

10 SET (10,29)

RUN ENTER
For more information on SET, RESET and POINT see pages 8/1-8/2 of
your Radio Shack LEVEL Il BASIC Reference Manual.

The graphic statements LINE,GET@andPUT@can be used in either
Character or Graphics Mode. Descriptions of their uses are found in the
following pages.
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The LINE statement can be used to draw a line between any two points
on the screen or to draw a reciangle, assuming the two points are 0p-
posite corners of the rectangle. It can be used in both the Character

Mode and the Graphics Mode.

The format of the LINE statement in Character Mode is as follows:

LINE (x1,y1) — (x2,y2), "string exprassion” [[B[F]]
Y, S — A A

P S
Fill in box
N (optional)
Creates a box
{rectangle) as
defined by the two
points {optional)
Any string or
function that
returns a string
Defines two
Character Positions

Statement

LINE Statement

{Character Mode)
When the LINE statement in Character Mode is executed, a line or rec-
tangle is drawh between points (x1y?) and {(x2,¥2) using the first
character of the siring expression. Thus, if the string expression is “XEO
GEE GOLLY?Y the line or rectangle will be drawn using the X character

onty.
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The string expression may be a string literal as above, or it may be a
slring variable (such as A$), or it may be a function that returns a string
{such as CHR$(142)).

The statement, 10 LINE (32,14)-(45,10), CHRS (128), would generate a line

If the optional BF is included, a filled-in rectangle is drawn. Adding BF to
our example: N

10 LINE (32,14)-{45,10)," X", BF
results in the following:

between character positions (32,14) and (45,10) using the graphic symbol "’ XOXOOOOOONNXXXK
described by CHRS$ (129). .
g 116.9.9.9.9.9.9.9.0.9.0.9.0.9 ¢
#
True lines can only be generated If théy are vertical or horizontal, Ex- XXXRXXAXAXKXKXX
ecuting the foilowing staiement: . - X-XXXXX
10 LINE (32,14)-(45,10), X" HIAXRAXRX )
will result in a line that looks like this: MOOOCCOOOOONOX
X .
AXX Obviously, you cannot draw a rectangle between two horizontal or two
XXX vertical points. The points have to define diagenally cpposite comners of
XXX the rectangle.
KXXX To clear the screen of the above graphic, a blank string (* "'} can be used
- such as:
If the optional B is inciuded in a LINE statement, a box (rectangle) de- 20 LINE (32,14)-(45,10)," ",BF
fined by the two points is drawn. Adding “B” to the above example:
10 LINE (32,14)-(45,10),"X".B
don’t forget
the comma
will result in a rectangle that looks like this: n
XXHXXXXXXXXXXXXX
X X 3 )
X X
X X
$9.9.9.9.9.60.0.99009.9.¢4
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The LINE statement can also be used in the Graphics Mode, The format
of the LINE statement in the Graphics Mode is:

LINE (x1,y1)(x2, 2), SETIB[F
a Ky n-(x2y2) ! [I‘XH
!, Fill in box
| (optional)
I .
l Creates a box
as defined by
| the two points
| ! ’ (optional)
! i ,
' 1 Turn on
i graphic-blocks
Defines two
graphic-block
positions

|
Statement

LINE Statement
(Graphics Mode)

When the LINE statement in Graphics Mode Is executed, a line or rec-

tangle is drawn between points {x1,y1) and (x2,y2) by turning on the ap-
propriate graphic-blocks,

As in the Character Mode, the B and the BF are optional. Adding a "

to a LINE statement results in box {rectangle) defined by the two
points. Adding a “BF" results in a filled-in box

The word SET in a
RESET. RESET will t
the statement.

LINE statement can be replaced with the word
urn-off or erase the line or rectangie described by

D T e A EARR
EXAMPLES OF CRAPHIE

S PROGRAMS

HAVING FUN WITH BOXES

The following program will draw a filled-in box on the screen, ieave it for

a few seconds, then erase it:
Progra?ﬂ
10 CLS
20 LINE (10,33)-(18,39),3ET,BF
30 FOR Z=1 TO 350: NEXT
40 LINE (10,33)-(18,39),RESET.BF

A few simple modifications to the above program will make the box

Explanation
clears screen
turns on box
timing lcop
turns off box

“animated”. It will appear to move across the scresn:

Program
10 CLS
20 X=10:X1=18:Y =33:Y1 =39
20 LINE (X,Y)-(X1,Y1),SET.BF
40 FOR Z=1TO 100: NEXT
50 LINE (XY)-(X1,Y1),RESET,BF
60 X=X+4X1=X1+4

* 70 GOTO 30

-
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Explanation

clears screen
assigns value

turns on box
timing loop

turns off box
assigns new vaiues
program ioop

Y s s
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) HAVING FUN WITH ARROWS
Us)mg essentially the same techniques as above, we can define the
points of an arrow and make it appear to move across the screen:

X3Y3

X1,Y1 \ X2,Y2
/

X4,Y4
THE ARROW
:’mgraqm Explanation
9 CLS ' clears screen
20 X1=4:Y1=26:X2 = 27:¥2 = 26:X3 = 21:
Y3=23:X4 = 21:Y4 = 23 assigns values

30 LINE(X1,Y1)(X2,Y2), SET
40 LINE(X3,Y3)-(X2,Y2),SET
50 LINE(X4,Y4)-(X2,Y2), SET
60 FOR Z=1TO 100:NEXT
70 LINE {X1,Y1)-(X2,Y2), RESET
80 LINE (X3,Y3)(X2,Y2), RBESET
80 LINE (X4,Y4)(X2,Y2) RESET

100 X1 =X1+3:X2=x2+ 3IX3=X3+3:
X4=X4+3 assigns new values

110 GOTO 30

draws arrow
timing ioop

turns off arrow

program loop
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GRAPHIC SYMBOL

This program will aiternately fill the screen with the graphic symbois

described on page 29.

Program Explanation

10 CLS clears screen

20 FOR =129 TO 191 assigns values
30 LINE0,0)-(63,15),CHR$(!),BF fills screen

40 FOR J=1TC 100:NEXT J timing loop

50 NEXT | loops back to 20

CRAZY LINES

This program creates patterns of “crazy” lines on the screen:

Program

1OFORN=1TO 10

20 CLS

30Y1=0:X1=0

40 FORiI=1T0O 30

Exnlanation
assigns values
(10 patterns)
clears screen
defines point (upper-left
corner of screen)
assigns values (30 lines)

50 X2 =RND(127):Y2=BND(47) defines second point as any

random point on screen

6U LINE (X1,Y1)4{X2,Y2),SET draws iine

70 X1=X2:Y1=Y2

80 NEXT INEXT N

redefines first point as
second point

loops back to 10

Variation: To change this program to create its paitern of lines qon a
white background, add iine 25 LINE {0,0-(127,47),SET.BF and change

SET to RESETin line 60.
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CET @ STATEAIZNT

Often it is useful to save the graphics that are displayed on the screen
to reuse iater on the same—or different—portion of the screen. You can
do this with GET@ and PUT@ statements. The GET@ statement “‘gets”
an area of graphics from the screen and saves it in an array. The PUT@
statement “puts” a graphics array back on the screen.

The format of a GET@ statement is;

CET@ (x1,y1)-{x2,y2) [,G] .array name
A S——— 4

1
Such as A4 or A%, etc.

i
Indicates Graphic Mode
(optional)

e —

Defines points on screen

tatement (@ must be included)
GET@ Statement

When the GET@ statement is executed, the graphics that are currently
on the screen and positioned inside the box defined by (x1,y1)-(x2,y2) are
saved into the array. For example:

10 GET@ (10,4)-120,9),A%

saves the graphics that are in the box defined by (10,4) and (20,9) in the
array, A%. (Don’t forget to dimension your arrays! For more information,

see Chapter 6 of your Radio Shack LEVEL Il BaSIC Reference Manual or
page 44 of this booklet,

The optional {,Gl in a GET@ statement determines the mode of the XY

coordinates. If it is included, the éoordinates are assumed to be
Graphics Mode coordinates (i.e. X=0 to 127, Y =0 to 47). If G is not in-

cluded, the coordinates are assumed to be in the Character Mode.
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PUT@

Once you have saved the graphics in an array with a GfET@.statemem,
;ou can put the array back on the screen at any location with a PUT@
statement. The format of PUT@ is:

PUT@(x1,y1)-(x2,y2) [,action] ,array name

f @(x1,y ‘( : A

{ | Such as A#, A%, etc.

Indicates Graphic Mode
- (can use SET, RESET or
other options...see below)

Defines points on screen

Statement (@ must be included)
PUT@ Statement

ent is executed, the graphics in the named array
Z\:Zepnutthgnptjhz@ssrt:et??nsiije the box definegd by (x1,y1) and (x2.y2). For
example:
10 PUT@ (15,4)-(25,9),A%
puts the“graphics saved in the array, A%, on the screen inside the box
defined by (15,4)-(25,9).

If no [action] is specified, the coordinates‘are assumed. to be in
Character Mode. When an [,action] is specified, the ccllordmates are
assumed to be in Graphics Mode. The “action” of a PUT@ statement
may be one of the following:
SET . Puts the array on the screen exactly as it was savec‘i:
i\H the *on" positions are turned on, and all the “off
3..positions are turned off.
RESET Puts the complement of the array on the screen. AH
the **on” positions are turned off, and all the “off
positions are turned on.
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AND Each position in the array is “ANDed"” with the cur.
rent status of that position on the Screen, A position
will be turned on only if it is “on" in the array and
“on" on the screen,

OR Each position in the array is “ORed" with its cor-
respending position on the screen. A position is
turned on ifitis “on” in the array or if it is “on" on the
screen or both,

XOR Each position in the array is “XORed" with its cor-
responding position on the Screen. A position is
turned on only if its status in the array is the oppaosite
of its status on the screen,

These options give the PUT@® statement a great deal of lexibility. For
2xample, a figure can appear to blink by PUTting it on the screen with
two PUT@ statements that alternate SET ang RESET, or by XORing it
with the surrounding area. By using OR, You can have two objects in-
tersect and show both objects.
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Aiways use the same mode wien you are GETting and PUTting an arra:y.
s: g:GET@ an array in Character Mode, use a Chairacter Moce PUTf@ tg
;L?(t it ‘uack—on the screen. Otherwise, the PUT@ will produce undefine

results.

IRELERRSD o 3
ON USING GET@ A

%

Except for animation and certain special_effgcts like bli_n}‘dng, it' is t:sT.z:lls
ly better to use Character Mode when GETting and PLf a'tmg‘ar’,‘aye. .t
Mode is faster because it moves from charactgr posmo‘n’\c bhariti ir
positicn instead of from graphic block to graphic block. It is also easier
to define than Graphics Mode.
A handy procedufe for GETting an array, wiping it off the screen, and
PUTting it back is as follows:

10 GET@ (X1,Y1)-(X2,Y2), A%

20 LINE (X1,Y1)-{X2,Y2), “ ",BF

30 PUT@ (X3,Y3)-(X4,Y4),A%
Line 20 wipes out the array with blank spaces, " ",

(TN

Important. When using GET@ and PUT@, It is importgn: to rememb?r
that Character-Mode and Graphics Mode simply define t\yo x«fays ;c
divide up the screen. Any alpha-numeric characters, graph»c symbf) s
lines, or boxes inside the defined space can be saved with a CET@ in
either mode.
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MING GRAPHIC ARRATS

The array names in PUT@ and GET@ statements have to be
dimensioned with enough “array elements" to hold all the indicated
data. Otherwise, an ILLEGAL FUNCTION CALL is returned.

To determine the number of array elemsnts in either Character Mods or

Grephic Mode, you firs? have o determine the aumber of storage bytes
required.

Once you have determined the number of bytes required, you can de-
termine the number of storage elements by the following formujas:

Type of Array Number of Elements

Integer Array (%) bytes/2
Single Precision Array (1) . bytes/4
Double Precision Array (#) bytes/g

In Graphics Mode, you add the total number of characters, divide by 8,

and add 2 to this to defermine the number of bytes. The formuia is:
Bytes = (Characters/S) +2.

—d4e
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The following program Is.an example o

N ARRAY

£ 4

t“reshaping an array’ We GET@

an array that is in one shape of box and PUT@ it into another shape gf
box. This techniqué can be made to work well in Character Mode, but it
is very difficuit to accomplish in Graphics Mode.

Program =
10 CLS .
20 PRINT@ 0, “HANG IN THERE!"

30 FOR Z=1 TO 200:NEXT
40 DIM A%(7)

50 GET@ (0,01(15,0), A%
60 CLS

70 PUT@ (0,0)-(0,15),A%

80 GOTO 80

45

Explenation

clears screen

start message at
Character Position 0

timing loop

dimension array

GETting array and
calling it A%

clear screen to wipe out
message

PUTting array back in
different shape

creates 'oop to prevent
READY prompt from
wiping cut our
message (try it without
this line)

P




Here we have two

Program

3 20 CLs
f 30 LINE (3,1)3,2), SET
40 LINE (2,3)44,4), SET.BF
50 LINE (1,4)(1,5), SET
60 LINE (5,4)5,5), SET
v 70 DIM A%(2)
; 80 GET@ (1,1)-5,6),G.A%
90 CLS
100 FORY=42TO 1 STEP — 1

110 PUT@ (1,Y)(5,Y + 5),SET.A%

; 120 NEXT Y
~ 130 CLS
140 GOTO 100
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Graphics Mode. In the second program, we switch to
and the movements are jerky, but much faster.

10 'ROCKET IN GRAPHICS MODE

ROCKETS

programs that demonstrate some of the differences
between Graphics Mode and Character Mode,

rocket moves smoothly up the side of the s

In the first program, the
screen because it is in

Explanation
remark
clear screen

draws rocket

dimension array
GETting array
clear screen

50 rocket will start at
bottom of screen
and move up

PUTting array on bottom
of screen

creates movement

clears screen

let's do it again, and
again, and again.,,

. ki T

The difference between Graphic Mode and Character Mfge is
sc;mewhat like-the difference between today’'s movies and s:!rnt ptlc
tures. See if you can find where we changed the above program to put it
in Characler Mode:

- Program
10 ‘ROCKET IN CHARACTER MODE
20 CLS
30 LINE (3,1)-(3,2), SET
40 LINE (2,3)-(4,4), SET, BF
50 LINE {1,4)-(1,5), SET
60 LINE {5,4)-(5,5), SET

70 DIM A%(7)
80 GET@(0,0)-(3,3),A%
90 CLS
100 FORY =12 TO 1 STEP —1
110 PUT@ (0.Y)43,Y + 3),A%
120 NEXT Y
130 CLS

. 140 GOTO 100

To slow this down a bit, try adding a FOR/NEXT timing loop between
Lines 110 and 120.

Animation Hint.fhe program PUTs the graphic image of a roc}fet ship on
the screen at a specific location on the Iower-lef.t corner of t'n; sc]reen.
Then it creates"movement by progressively PUTthg itata h:gper oca_r;
tion. But what makes the image disappear frem its oid location eac
time it is PUT. at a new location?
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The answer to this question is that the program GETs an array that is
bigger than the image of the rocket ship. The array that the program

GETs has a bloci of blank spaces beneath the rocket image. It looks
something like this:

- empty space

Array A%

Each time the array is moved, the image at the old location is wiped out
by the empty space.

One problem with this, however, is once the rocket reaches the top of
the screen, movement stops. The image is frozen on the screen. To take
care of this, the above program ciears the screen with a CLS.

In Character Mode you could wipe out the rocket image by PUTting a
second array on top of the first array. This second array would contain
blank spaces (* ") In Graphic Mode the solution is similar, First, you

GET a second array that is an empty space and then PUT it on top of the
first array.
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FLASHING SHIP o
i i the screen. in Graphics
™ jram draws the image of a ship on A raphic:
j;”Zepri(:BGETs the image in array A% and clears tvhe screen. ih.-n, it
:::n*'tndly PUTs the image back on the screen at a difierent loch|0ﬂ us-
;;;v“dYE)R“ as thé action indicator. This technique causes the image to
narsh on and off.
. Program
5CLS .
10 DIM A%(50)
20 LINE (3,1)43,2), SET: LINE (2,3)-(4,4), SET, BF: LINE
(1,4)(1,5), SET: LINE (5,4)-(5,5), SET
30 GET@ (1,1)-(5,8), G, A%
40 CLS
50 PUT@ (20,20)-(24,25),XOR,A%
60 FOR T=1TO 50: NEXT
70 GOTC 50
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SRAMPLES OF ADVANCED CRAPNICS
These examples should give you an idea of some of the more advanced
possibilities of LEVEL 1 graphics. Try them out to see if you car un-

cover their techniques.

PROGRAM: FADING BOXES
10 DIM A%(600), B%(800)

20 CLS: FOR T=1TO 4: LINE (RND(127),RND(47))-(RND(127)

RND(47),SET.B:NEXT

O FE="v "X = RAND(B3):IF X>32 THEN M =64 — XELSEM=X
40 FORI=1TO M: GET@(’.,O)-(X.-‘:S),A"/B:GET@ {X,0)

50 LINE (X,00X + 1,15),F$,B:Fg =« »

B0 PUT@(0.01(X - 1,15),A%:PUT @ (X + 1,063,15), 8% :NEXT:

GOTO 20 .
FROGRAM: SAILING SHIPS
10 CLS
20 LINE (3,1)43,2), SET:LINE (2,3)-(4,4), SET, BF-
LINE (1.4)-(1,5), SET:LINE (5,4)-(5.5). SET
50 DIM A% (2:GET@(1,145,5),G.A %
60 CLS:DIMB%(2)
70 LINE (0,2)1,2), SET:LINE (2,1)4,3), SET, BF:
LINE (4,01(5,0), SET:LINE (4,4)-(5.4) SET
110 GET@ (0.015.4),G.B%
120 CLS:X = 120:Y = 41
130 IF Y=0 OR X =0 THEN 120
140 D=RND(2):IF D=1 THEN 190
150 S = RND(15):IF X ~ S<0 THEN § = X
160 FOR X=X TO XS STEP — 1
170 PUT@(X.Y)X +5, Y + 4),SET.B%
180 NEXT X:X =X + 1.GOTO 130 ’
790 S = RND(S):IF Y - S<O THEN S =Y
200 FORY=YTOY-S STEP - 1
210 PUT@(X.YIX +4,Y + 4),SET,A%
220 NEXT Y:Y =Y + 1:GOTO 130

A e

PROGRAM: LEVEL il BRAGS ABOUT ITSELF

5 CLEAR 3C0

10 READ AS

20 IF AS="END” THEN RESTORE:GOTO 10
30 FORW=1TO 5:CLS

40 PRINT@470,"LEVEL 3 DOES IT!™:
PRINT @470 + 64, STRING$(16,95);

50 FOR X=1TO CEN(AS)

60 LINE (X~ 1,X ~1)-(64 — X,16 — X),MID$(A$,X,1),B

70 NEXT “

80 FOR T=1 TO 80:NEXT

80 NEXT:GOTO 10

100 DATA HEY THERE, LISTEN, EVER SEEN, A BETTER,
BASIC, NO WAY ONLY

PROGRAM: RADAR SCREEN

10 FORR=15TO 1 STEP — 1
20 CLS

30 FOR Y =0 TO 47 STEP 47
40 FOR X =0 TO 127 STEP R
50 LINE (64,24)-(X,Y),SET

60 NEXT X,Y

70 FOR X =0 TO 127 STEP 127
80 FOR Y=0TO 47 STEP R

90 LINE (84,241(X,Y),SET

100 NEXT Y,X. .

110 NEXT & .

BT
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INCLUDING:
° NEW MIDS$ CAPABILITY
° SEARCHING STRINGS WITH INSTR
* DEFINE YOUR OwN FUNCTIONS
° MACHINE LANGUAGE USER ROUTINES

This section contains a number of “miscellaneous” features of LEVEL

Il some of which you are sure to appreciate. {f you've had any ex-

i perience using string functiens you'l) find LEVEL II's MIDS and INSTR

very useful. Defining your owr functions s, well, shouidn't everybody?
53
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L Al e ¥ T M FRLAM ki g
RUBS CAPABILITY

In Level Il Basic. the MID$ function is used to return a substring of a
given string. The example program in your Leve!l Il Manual (see page 5/6)
returns the “exchange” or first three numbers of a phone number.

In LEVEL 11l BASIC, MIDS can be used on the left side of an assignment
statement as well as the right side. This allows you to use MIDS to
replace a pertion of one string with another string.
The format of MID$ on the left side of an equation is:
MIDS$ (string1,n [,m]) = string2

3 A 4
Replacement string.

!
Whoie number (optional),
See below.

Whole number. Position
where replacement begins.

Such as A$

String function
MID$
The characters in string1, beginning at position n, are replaced by the
characters in string2. The m is optional; it refers to the number of

characters from string2 that will be used in the replacement. If m is
omitted, all of string2 will be used.

—54—

#ui exampie, the following program replaces the MQ in “KANSAS cITY,
20" with a KS:

10 A% =""KANSAS CITY, MO"

20 MiD${AS, 14) = “KS”

30 PRINT A$

RUN

KANSAS CITY, KS,
When using this funqtion, you shouid be aware that MIDS$ literaily
replaces characters in string? with characters in string2. Therefore, the
replacement of characters will never go beyond the original length of

string1. You cannot replace the MO in AS above with KANSAS. The result
would be KANSAS CITY, KA!

For the sake of further illustration, suppose that you wanted to replace
the spelling J-O-H-N with J-O-N. The following program might seem to be
appropriate:

10 A$ = "“JOHN"
20 MID§(A$.3) = “N"
30 PRINT AS$

but the resuit is JONN. fhis can be corrected simply by adding a space
in string2 of line 20: 20 MID$(A$,3) = "N ". Now JOHN will become JON.

— 55—
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wsoto that once a substring is found the search is discontinued. INSTR

THE ﬁg&g“g“:: E{'{M,ﬁ'@"g@?@ «cns net continue searching for additional substrings.
EEDES Ha§ad ¥ & MG Ny 2 A

This is a new string function not found in Level Il Basic. It allows you to
search 2 string for a specified substring. The format of INSTR js:

INSTR (In,] string1, string2)
.3 A A

g Y TR

important: The INSTR function eliminates the need for using “instring
subroutines" as described on page 5/8 of your Radio Shack Levei il
BASIC Reference Manual. INSTR provides the same capability; it is

! much easier and faster to use.
Such as B$

Such as AS

Number designating
starting position
of search (optional). ,

Function

INSTR

INSTR searches string? for a substring that matches string2. When a H i
match is found, INSTR returns the starting position of the match. The n ;
is optional. It designates the starting position of the search. If n is omit- ‘

ted, the search starts with the first character in string™.

If nomatch is found, or if n is greater than the length of stringt, or if i

stringt is null, INSTR returns a zero (0). ‘
g Example. The following example shows INSTR being used with and < x
without the optional n. It searches the string "ABCDEABCDE” for the a , i
substring “BC'"; f
Program Explanation

10 A3 = “ABCDEABCDE"
20 B$="BC"

30 PRINT INSTR (A$.,BS) Without n ; S
: 40 PRINT INSTR (3,A$,89) With n ; ;
RUN
2 ‘ Result of line 30
: 7

Result of line 40 —57—
A —56—
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Oficn a2 program will contain a particular operation or function that is
repeated several times. By using the DEF FN statement you can define
your ewn functions and save both timz and memory. Instead of writing
out the entire formula each time it is used, you only need to do a “‘func-
tion calil”’

DEF FN. This statement is used to name and define user functions. The
format of the statement is: v

DEF FNvariable (parame&er list) = function definition
i
. What the function does
Variable names such as D, A, etc,
that are to be replaced when

function is called

H
Statement with variable
to name function

. The variable name, which is any legal variable name, is tacked on to DEF

FN to become the name of the function. An example would be: DEF FNA.

The parameter list is one or more variables or string variables separated
by commas and enclosed in parentheses. These variables are variables
you want to replace when the function is called. Seems a bit com-
plicated, but the examples that follow should help clarify it for you.

The function definition is an expression that performs the necessary
operation. It could be something like: A/4 + E % 25, Variabie names that
appear in the function definition do not affect other program variables
that happen to have the same variable names.

i zample. In the following example, a function is deiined that adds the
cecond power of one number to the third power of another.

10 DEF FNA (D,E) = DA2 + E43
20A=1B=2

30 PRINT FNA (A,B),FNA(2,3),FNA(4,2),FNA(5,2)
RUN -

9 31 43 33

.

We defined a function called DEF FNA that adds the second power of D
to the third power of E. Since we want {o be able to change the valuges of
D and E, they are included in the parameter list.

The DEF FN statement can also define a string function, as in this
example:
Program

5 CLEAR 500 just so we'll have ample string space

10 DEF FNST$(A$,BS) =A%+ ", "+ B$

20 INPUT “STATE";STS

30 INPUT “CiTY";CT$

40 F$ = FNSTH(CTS$,5T8)

50 PRINT F$

RUM

STATE? NEBRASKA

CITY? ALLIANCE

ALLIANCE, NEBRASKA

.

NOTE: The variabie name in the second example ends with a doliar
sign($). Function name variable, like other kinds of variables, must in-
dicate the type of value that is to be returned. Thus a function name
variable may end with a $ (string), # (double precision), %(integer), or !
(single precision). The default is single precision (!).
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- LANGUASE USER ROUTSE

In LEVEL NIl BASIC, the USR function has been expanded so that 10 dif.

ferent machine language user routines can exist in memory at the same
; time. As with Level Il Basic, the routines may be assembled with the
it TRS-80 Editor/Assembler and loaded with the SYSTEM command. Or,
: they can be POKEd into memory. It is no longer necessary to POKE the
starting address of a user routine into memory. The DEFUSR statement
is provided for this purpose.

USR Function. The new format for this function is:

R
[n](argub{nent)

i ; Value to be passed to user routine
|

i 0 to 9 (optional)

u

F
USR

The optional {n] is a number from 0 to . It is used to label the different
machine fanguage user routines. If it is not included, the “0" is assumed
making the function the same as USRO. i

DEFUER Statement. This statement tells BASIC what the starting ad-
dress of a routine is. The format of DEFUSR is;

DEFUSRI[n] = ad%ress

|
i Where routine is located
d te 9 (optional)

Statement |
DPEFUSR

The n is a number from 0 to 9 that should correspond with the number of
the user routine. If it is omitted, it is assumed to be a 0.

—60—
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ce.ample. A user routine called USR3 has been POK{EG intc memory
:fé;n;ing at address 28000. Before calling the user routing, the program
m,st execute the statement:

DEFUSR3 = 28000 ‘ J
A calling statement for this routine might look like this:

A = USR3(B) . i
I a user routine is called before the corresponding DEFUSR statement
has been executed, an ILLEGAL FUNCTION CALL error results.

i i i f USRO into memory, as
It is still possibleto POKE the starting address o t S
described in Chapter 8 of your Radio Shack LEVEL 1l BASIC Reference

Manual.

—61—
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INCLUDING: -
e THE LINE INPUT STATEMENT
° INPUTHLEN AND LINE INPUTH#LEN
° NEW LOAD AND SAVE COMMANDS
* TURNING OFF THE SYSTEM CLOCK”
¢ QUTPUT TO RS-232 PORT™"

The /O features described in this section include two powerful addi-
tions to Level Il Basic’s INPUT statement, and a much improved way to
load and save cassette tapes.

The INPUY features allow you to enter INPUT with commas or other
punctuation without enclosing the wholie input in quotation marks. You
can alse put a time limit on inputs, which adds a whoie new dimension
to game programs and educational programs.

By using the new LOAD and SAVE commands to replace Level H's
CLOAD and CSA\{E commands, you eliminate much of the agony of
loading and saving programs on tape.

“Qutput to RS-232 Port" and “Turning Off the System Clock™ are two
things you don't have to even think about uniess you have an Expansion
Box as part of your TRS-80 System. They do, however, demonstrate some
of the foresight of LEVEL lit BASIC.

*Requires TRS-80 Expansion Box
* *Requires RS-232 Port
B3




THE LINE INPUT STATEAIEDT

Y

The LINE INPUT statement functions much like INPUT except that it has
some added capability. The format of this statement is:

LINE INPUT [“prompt string™;] string variabie name
A R
‘ ) such as A, BS, etc.

| such as CITY or NAME (optional)

H

i ,
I
Statement

LINE INPUT

As you can see from the format, LINE INPUT is frequently used for input-
ting string literals. Unlike INPUT, this statement will assign a string
variable name to the entire line of input. Every character typed up to

gENTER[ will be part of the string. This includes commas, colons,
quotes, or leading spaces.

Another aspect of LINE INPUT is that it Qoesn't automatically print a
question mark (?) when it is executed, as do INPUT statements. If you
want a question mark, you simply make it a part of the prompt string,
such as “CiTY?".

Exampie. When the following LINE INPUT statement is executed, it
displays CITY, STATE: as the prompt string. You can then enter a
response that includes a comma such as ALLIANCE, NEBRASKA. Your
response will be assigned to the siring literal, CS$.

10 LINE INPUT “CITY.STATE: ",CS$

20 PRINT CS$3

RUN

CITY, STATE: ALLIANCE, NEBRASKA
ALLIANCE, NEBRASKA

— 64—

PNPUBTHLIEN AND LINE INPUTHLEN

fy adcing #LEN to an INPUT or LINE INPUT statement, you can impose
a iimit on the length of time allowed for aresponse to .thfa INF‘UT prompt.
;Xﬁd you don’'t need an Expansion Box because the timing is done with
software. The format of this is:

[LINE] INPUT#LEN n,m;[""prompt string’";Jvariable name(s)
A

n is seconds;
m is line number to branch to
if time limit is exceeded

no space after INPUT

The “n” is the time limit in seconds. You can use up to 800‘0 seconds,
which is 2 hours, 13 minutes and 20 seconds! The m is the line number
you want the program to go to if the time limit is gxcegded‘. It -coul\c'!
branch to a PRINT statement that says something like, “SORRY,
DUMMY, YOU BLEW ITIH™

Other than tacking #LEN on INPUT and adding n and m, this statement
works the same as any other INPUT or LINE INPUT statements.

Example. This program selects random addition problems and gives you
just four seconds to answer,

Program
5S=4
10 X = RND(100)
20 Y = RND{(100)
30 PRINT Xt + Y ="
40 INPUTHLEN $S,100;Q
50 IF Q=X + Y THEN PRINT “SMART" ELSE PRINT “DUMB"
80 GOTO 10
100 PRINT “SLOW!"
110 GOTO 10
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TRUT TO BS-232 PORT* *

7o ouiput to an RS-232 port, LEVEL It provides a PRINT# ~ 3 statement,
which 1s used just like the PRINT statement. The format of this state-
ment is:

PRINT# - 3, list of items

i Any of the things that

! can follow a PRINT statement

A

Statement

PRINT#-3
This makes it easy to output to a line-printer or any other device you
hook up to the RS-232 port, Input from the RS-232 port still requires the
use of machine language routines.

The first character sent by BASIC to the RS-232 port céuses the
RS-232's UART to initialize using the switches set on the RS-232. In
order to overrige this default initialization, send a dummy character to
the RS-232 port and then re-initialize using a machine language
subroutine.

° "Peguires RS-232 port.

— 58—
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LINE INPUT ... 64
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LOAD. o 66
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Animation. ... 37, 47-48
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Graphlcs:
ANImatioN. . e 37, 47-48
Biinking Objects. . ..o i 42, 49
Character MOde. ... ovveeeeeeei i 28-31, 33, 43-44, 46-47
Clearing Graphics. .. ..o i i i i 35, 43, 47-48
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Introduction o, i 27
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Graphic BIOGKS. ... .t it e 28-29, 32
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LINE (Graphics Mode.............. 36
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LSET RESET.

................................................... 1

LSBT SBT oo 17

SETLIST oo 14

Shift-Key With ENTER..............oooo 17
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Turning ONL............... TR 17

Writing Your Own.........: e 16-17 :
Software Requirement...................................._ 1
Strings........... e e 17, 24, 29-30, 33-35,

54-57, 59, 64-65

System Clock. ... 67
Tables: ;

BrrorMessages. ... 21-22 :

ShiftKey Entries............... 15
TIMESS. ..o 23
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Loading Program................... 10-11 |

RS-232 Port...o 68

System Clock ..o 67 |
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VALFunction. ... 24 )
Volume Sensitivity. ... 10, 66 ) i

— 74— .




GBOTE VO HeAAULNG PEOY UOHELS AOUdIMET G331
CLET-+EL(80F dROID 1BINCWOY BWNSUOD
uoHRIOGIOD YD

Auo Disva siq €1 x4
. 1Ep 2[Y peg G4 z
i pueiado Buissiy on 12
4 1o1te gjqejundun an 0z
. 10418 Inoulim IWNSIY My €t
{
H . INNSIY ON dN 8l
‘ * 3NUNU0D },uBD ND 21
| " xa|dwod 00} Bjnwio) Bug 138 gL
: N
‘ Buoj ooy Buing s1 st
aoeds Buins jo 10 [e] vi
!
{ yojewsiw 8dAy W1 el Liowaw
¢ 108.1p 18631)) ai A (XIHLdHVA =] Ul 3|QBLBA jO SS8IDDE SWintisd (JBANSIGHYA
: 018z AQ UOISIAIQ o L aunncigns abenfue;
Keize pauoisuawIpsy aa oL (Azdsn ouiyoBW 0} SEyduURg {E:eiugen
i abuel jo 1no 1duosqNg sg 8 Swsweis
; : LINidd ut Ajuc pasp uciusod
N sul] pauyspun an g $XH02)aVL LNidd payj1oads 0} J0sIND sqE} (dxz)gve
N Alowsu jo InQ Wo / 163410
{01s0d 30 uoiisod JusunD swinsY (AWWwndisOd
; MO|}IBAQ AO 9 o .
. e uonouny rebaljj ¥ s By>A=>0 PUE G2i>X =30
. .10, St ¥00iq solydesd
. Biep jo 1np aoc 4 paiinads j1 ¢ suImay
\ 8NS0OD JnoUNM UINAY oy e U0, 1 oc1q soigdesE
; (01'0ZILNIO paljioads 1 i~ swnsy  {(A%LNIOd
¥ {0113 XBIUAS NS z
! R sSSE:Lpe
; HO4 INOUUM [XIN AN 8 paiyi08ds sUl WO SRS
- ebessaly Jou3 uopeIABIGGY epen K {0002%2) ¥33d LNidd 81Aq &yl susinsy  (ppEIY3d
) AoWwiei Ut S814Q
. SADYSSIW HOHHT WK pAsNUN JO J8QLUUAL SuIniay WI




1od ndur perjioeds oyl

(12dNI LNIHd widyy PedL 814Q Byl suiniey (Hod)dN|
Aowaw ul §81Aq

{0344 pasnun jo 1equnu suiniay {(lequinuiayd
10113 JUALND

L +7/943 LINIdd 40 J8quinu 3p0J suINidy L +2/ihd3
10418 JUB1IND

43 LNIYd O Jaquinu auy suinjay 43

a)dwexy uoijesadQ uonoung

SNOILONAL TVIO3dS

Jjsquinu e {o
o eUasaidal Suiis syl jo
(EEWIVA INIEd BNJBA DUIBWINU G4} SUIMBY (BuiIsnvA
dn jybnosq
sem DISvE 1il 18137
80UIS BLU £ISARIT &Yl
siuasaldas eyl ssiwwryy AAIpplwu
SIWIL INIEd wicy o Buws e suinjay $3INIL
UoISsSasdxs
21AWNU JO BPOD [[DSY YIIM
ssa10B1840 Buiuiriuod Buo)
Junoo Juins B suIney
(dx81uNODJ$DNIELS

Burys 0. 28}08IBYD
18414 Butuigjuoo buoj
junoo buins e suinay
(Bunsunod)$ONIHLS

vo1SS3IdX8 DuBWNU
2y jo uopejuacaldal
Buiys e suinisy

Zv'COHSONIHLS = SA

(7. 'OLISDONIZLS = 8X

SCISHLS INIBd (dxa)gH1s
uoIssaIdxa
Bui}s oyl J0O $15}081240
y1Buay ysownybis suinjay

{wbusiBums)sLHoid

CEIHDIE =80

SigioviRyYd W JOj

W uoipiscd le Bunels

Ewips yirsa (Buys jo

d e sooeidas ‘vonenba

UE 0 DT 5] Byl U0
z3uis = fwutdunis)sain

{ors'sx)sain =3y
(38 +$VINTT

(g'sx) $1431=3%9

s {SA'SX'EIYLSNI
(o 'SVIHLSNI

SASHNI

($Vv)3454 LNIHd

(8V)SHHO LNIHd

($VIOSY LNIHd

aidwexg
(FLreINvLl=a
(ados=9
(viNis=g

sJajorIBYD

yibuay 104 jo Buys

8y} jo pua ay} O pajj10sds

uojysod sy} e Buiuers

Buiss sy} 1o 8jppiul 8yl

wouy s13joeieyo SUIN8y
({uiBus)iseis'BusisaIn

(Buwis ynu a0 0}

bBuins jo yibusy syl suinsy (SuuisiNg

uoIssaidxd

Buiys 8y} Jo S18}0818YI

yibugy Jsowyja) suiniay
(4ibus|Buis)$L437

WoNISod Yiu oyl 1e sliels

yoltess Loulys ul Zbuis

10 80U8IIND00 1841} 8Yl jO

uonisod sy 8yl suinjay
(zBuins'1Bunis{'uld LSNI

(passoid si Aoy ou Ji Buiys
1inuj agoujs butnp passald
Aay 0} Buipuodsarion buins
19)0RIBYD-BUO B SUIN}BI
pue p12oqgAay 8yl 58qOIS $AINNI

soeds
Buis ui Butuiewas saljhq

10 18qUINU 3y} SUIN}BY (Buins)syd

U0ISSaId%d
10 8p0C0 [[OSY 94l
sey 19jorieyd ssoym buiils

19]9BIBYD-8UO B SUIN}aY (dxa)gHHD

Buliys jo 19jorieys 1841j 9yl

0 anjea oSy ayr swniey  {Bulns)osy

uopesadQ Hes
SNOILONND DNIFLS
(suejpes uy

uoisseldxa jo jusbuel  (dxa)NVL

uoissesdxe Jo J00l azenbg  (dx9JHDS

(suejpei uy) uoissaidxa jo auigs  (dxAINIS

(A+XINDS =9

, %v'13s10'08) - (1@ 1Nnd

O>u01ssad D i L~

0= u0i5s2idxa jI1 ¢
0<u0issa1dxa I L

‘aaisnjout Jabajul

puUe | UBaM}aq Jaquunu WOopUeB)
opnasd e suinyas Gabsiuy
GNY 'L PUB Q US9M1IEQ 8N |BA
(00L)ONY uois1osid ajBuis e suimai (0)aNY
{O}aNY Jaquinu wopuel-opnasd ¢

(z-ADO1=q uoissaidxs ;0 wypiedoj |zinjen

uoIssaidxa uey;)
1218016 10U $1 jBY} UOISSaIdXE
(€ + X)LNI =90 jo uonejusssidas sedsjui 1s8bie

(@/vIXis = uoissaidxe jo sabejui pajasunit

[Hel i3 F-¥1ed -]
(D)dx3=g8 J0 Jamod Y] ©) 8 JU2|Su0D 3yl

ucissaudns o

(¢xeinoS

(x2)gNY

CPOtR

(dxaj i

(dxaluiZ

(@xalexa

(XIONSD =0 UOKEIUSSDICR LCI5109.d 9;:0uIg (dx2IONST

(£2)S00 =V (sueipes ul) UOISSIITXI {0 JUISID
UOISS 81T

{(GILNIO=¢g 10 uopetuasasdal aday
UCiISSaIOXT |0

(ANgao =v uoneuassidas uois{oaiC G700
{suzipes uy

(YINLY LNIgd Uo1Ss81d%8 10 Jusburidiy
(@+visgv=4A

sjdwexy suimay

U0issaidxa ;O 8njea 31ni0sqQY

i@3iSCO

{Cx31LNID

{Cx3imgGs
(d=ainyy
{dxsisav

ne

Q

SNOILONAZ DILZRHLIYY

juiod vanb syl 12 ¥2019
sojudesb ay} vo suing
(¢z'e9)L3s (%138

urod vaaiB sy 12 490iq

soiydesl ay jjo suing

(e'g)1383d (&%) 1553
HOX O

‘ONV 13534 13§ 8q dzw
UONOY UBBLIOS Byl U0 AR
soydzif e ind

sweu Aeueguonoefizazx) — (LA & LNd




-, aABy

o>uoisssldxa i L —~ e Si9108IBYD 1M 31aquinu aaljeBSau
e ~ o=u0:ssm’ixe’ "o ol sodelB yiim xo0q pajjly i Lo BARY [N
ATXGNDS =8 o<uoissaidxs j1 | (dX8)NDS . g'13slv'ozl) - ('8 @INI 10 'x0q ‘aul B meIQ : f;:;;# siaquinu aaliscd ‘ubis
‘aasnioul 13651U1 [lgL3s(3ulEAEx) - (LA @ AN it + Buiiiea so Buipeal und g 0
pUB | UBSM]AQ JBQUNU WOpUES voIssaidxs ; g juiod jewicaq L o
) §pz?s>d e sum}aj Eja?a:u;, Buis jo iajoeigyo ’ supy DISY DUBWNN L L
' (JNé-J Lspue 0 UBBMIEq aNjeA 15114 ay) Buisn xoq : .
FRer=] 3 1 ~ : 1I5EI2UN SIS
(O"?UG'\T& uogs..;u.Ja 3 u,s.e suinias (OIaNY 85602~ (y'0DIANM ol 10 X0g ‘Bl 2 mei] ! oidwexgy uoRuLeg 5181081243 SUBIE o eag
OGNS Jsquinu woepues-opnasd vy (dxa)gNY {[4)glucissaidxe Bus' Az ~ (LA1XIBINIT anr | Pigid  9]qissod
1
&~ AlDOT=q uoissaidxa jo wyiuebo; jpineN  (dx9)907 Aeue ue ur Aeidsip oapia : JusuinN
uo1ss8dx%3 uey} %v'(6'02) = (v'oLI @ L3D 8y} wouj soiydeib sreg \ d I aay g
1618826 10U 1 JBY) UOISSaIdXe sweu Aene{oNzhex - (LA'Lx) @139 39 SI8II08AS Pield 1ewlicd ONISH LNiYd
£+ XNl =9 j0 uoneyussasdas sabajuy jsabiet  {dx8)LN! Aeidsip oopin 12310 *
(g/v)Xid = uoissaidxs jo iabajul peieounyy  (dx8)Xi4 S0 S0 S0 jusw9iElS
. ViVa B WoH Sa[qeiizn
uoissaidxa . ajdwex3 uonound/Xejulig juswsiels paijioads ojur 2lep peay
(Qldx3 =8 jo 1amod 8y} 0} 9 jurisuod eyl (dxa)dx3 - 2 3V'X'I Qv3Y [eiqenerisigenes Qg Gvzd
uo1ssa:dxs Jo ’ SININIIVLS SOHdVHEYD i 1260 Z82-Sk
(X)ONSD =0 uonelussaidas uoisioasd aibuig (dxe)HNSD b 7 ay) o] ejep jraing
(eiann = . ' SLN'E#1NIE [rwairjwsie-sL0idd
(£2iSOD = v (sueipes Ul uoISSaIdXa jO 8Uis0D  (dX8)SOD piB sa10eIEYD : " L Jwae-sLNidd .
uoissaldxa ! | saoeds j0 JAQWINU +7 j<sooeds>! | 81135520 0] B1Bp iATINQ
. = sseide ' : IR L#LNIEd [rweilwsi'-41Nidd  #LNidS
(§ILNID =g jo uonejussaides 1obajup (dxa)INID : ; 1e108IRYD 81BUIS . fid i # #LNIdS g
uoissaldxs Jo f {peiyioads jawio; ey Guisnj =
{(Anggo=v uoneussasdos uoisioaid aignog (dxelngan Buing ; 8'Y INIdd  Jssiund aujf syi 12 2iep julid i
] [dxadxalt, Buiis 1ewio), SNISNILNIEAT
(sueipzal uy) i
(FINLY INISZ vorssaidxa jo yuabuejoly  {dxa)N1V ; S81BIRYT
' . o -0197-U0U : 1BWI0] 10] 3]GE] 338
(@+vISEV=4A uo1s§81dXE JO 8njeA 3Injosqy  (dxa)sgy s1 uBIP BuIpeEs| ; sg'sy 'Pa1yjoads jewio) syl Buisn
sidwexy suinjay es 08 paubije S1 JBQUIRN ; L dBDNISN LNidd JeujuiIal 3y} Je Biep juid
Wivdars  qewio; ienuauodxs v 0 Wi [dxaldxa:, Bulls 1BWI0L, ONISN LNIEd &
SNOILONDNL DiLSWHLIYY (Ajuo Juiod : Aejdsip 0apin uo voisod
[ewWioap Jo 1)) SBIP «X30NL, ‘82D INIYd p34j103ds Je glep julld
jutod usalf ayl 1e 490[q B HBE BRI} ABAS BLILIOD OS() L P 6 {~dxe'jdxa'uonisod D INitd
soydesb sy} uo suiny 5 6 (BUIWIB) BU) 1B 8120 1Ulid
| £ ‘ubis Jejjop Buneoyy 1uiis) & 120 jull
fceealias txias 38 HHS % ¥ puE [iif YSUOISY € z  $%x $¥ INIdd [rdxoldxe INled  INlEd
jurod usnab sy 1B %00IG ! 'SPUOISS U 1318 BSU0dSSs
soidesb ays jo0 susny Hotp ﬁu’pez' out . e aullli; soususiq
(g'st1353Y (A%) 13534 13634 10 310J} Ul PIOE|T 81 § ' el A o
! 2 sisuts  UBIS Jejjop Buiieo)d 2 L 3¢ siniea; N37 1200590
HOX YO - e st 111 Msiieyse Bujpes
‘ONV 13S34 ‘L3S 8G Aew LA R AR 1peaT 4 4 ¥ x SN, (OLWLNGNT INI 2ulE) 3y WOl eI
UonOY ‘U98I0S 8y} U0 Aelie . suejq oo
%¥LESOL0s) - ('@ Lnd soydess e ingd asimIaylo ‘eapyebou j— I0EN

sweu Aeuefuonoelizhzx) - (LAX1@ Lnd 1nd - - g g swupd -, ubis Buyres, L 0 - digeueal. Buns 10wosd. fun




JRACH - SR P ]

SPLOSES U 1RNR esuodsas :

ou f1 w euti 0F Saunuelg

T LS3NTVAL. LNEN] 8088y 37 jevondo

TBUILIIZ; Y] UiC Blop peay
[sigeueay
ziqeueal, Buns jdwosd, J'w'v NI1ElLAGNI LNdNI
Wswalels gygy e
ut pesn ag o} ejep sayj108ds
v.8N1d. e viva [walwsy vivg viva

ejdutexs vonaun-y/xejuks Juswelelg

SINIINILVLS LAdINO/LNdNI

184/8] puewwoo o} vinjas
pue ‘'sbessaw yyzyg wud
‘vonnsaxs wesbosd doig

d01S 4018 4018
pawioiad gnson
1sef Buimoyjoy uawaie;s
Ol aunnoigns woury uimey

NYNi3y NYNLIY  NHN13Y
auy
pay108ds ayy o] suinay
002 IWNS3Y Jaquinu aulr 3NNS3Y
1018

8yl pasnea jeyl suo ey
J814e Juswarels o) suinjay
AX3N INNSIY LX3IN IANNS3Y

10113 pasnes
leyr juawele]s o} sunnos
HOYHI "NO woyy suinjay
IKNS3Y 0 3NNS3Y 10 3WNS3Y  IWNSaY

pess-al
8q Aew sjuawasie;s vivag
08 s31u10d vy Qg s1asey
3HO0Ls3H FEOLS3Y 3HOLS3Y

swajels w3y e aleurw
-8} JoU S30p .5, (FLON
(Painoaxa jou) wesboid
Ul SJUaWwuwoo smoyy
il W3y 1%8) Aue w3y W3y

HINGNI

WOaNwY

$SZ'00LET INO4

1+9L ¥y {no

0£'02 OLOD I NO

ov'oz'oz
8nsov L+ NO

000t
010D HOHYI NO

I LX3N

JNOWIXYINL =N L3S

1817 1387

13s 13

JAGUiY cpuRy 5 Sey
ANOGNYY

Dan1osds usn20; Aicwaw
Olui psiytoads 9j4q sing
a1hg'uoneoo; IU0d

g lod
indino o} 1 +91 814q sing
814q ‘uod 1no

e=14080 1=1410z 04
‘voissaidxa Aq psijioads
18i] ut Juswajes o) youelg
[euliTeuy

010D udlssaIdxa NO

(roto=i+ry
DZOlZT=p+p 40z 01
L=+ ) uoissasdxs

Aq Is1 Ul paiyioads
luswelels ¢j gNsSOoH
[aunfeuy

gNSCo voissaidxs NO -

40119
9ipUBY 0} DSV S8940]
‘sunnoJ desj sou1s apisui

0=18qunu auyj §1 Burdden®

10419 $31988IP ‘0 =Jsquinu
syl J 'sulj payioads

1e Butuuibaq sunnosqns
aesj sosi3 sajqeusy
Jagquunu

8ull OLOD HOYHI NO
'd00) 4O

B J0 pua ay; suuag
[siqenenteigeien 1xan
Anua

A8Y-111ys meu e auiag
uojssaidxa

Buins =1en191 1357
saua Aex-3iys I1si7
LS17 1337

uo xoeq

sa1ua Aay-11ys uing
138 13387

~

WOONYY

INOd

1no

0L0D
“NO

gnson
UNO

010D
HoHY3
NO

1X3N

G




¥=A38T3 X=ANIHLASX I

06 OLOD

012 NSO

el

ergrea

enira 2 ubIssy

[e)

UCISSDIdXS =

ejaeues {137]
[PLIN23XS £ 2SN2I2 3873
Yy} '9Sjey i P8INISIXS

st 88neIo NIHL 8yl 'ani}
J] ‘paisel $1 uoissaidxs
ur vonelas [eoibog sy
[wewsaieis 35731
wawsieis [INIHL]
uoIssaIdxs |

1aqunu
suy payproeds o) youesg
JequINY 3Ulf 010D

‘NYNL3Y 938 J8quiau aulf
payoads ay; o) buiyouesq
Aq auynoiqns 9jSvg e |1BD
lsquinu sul gNSOD

d318 {0 anjea

oY1 Aq paluswasoul i
siqetich ayy sauyp weibosd
Jo aouanbas g [e8Cas 0]
JuBwalels [XIN Ylim pasn

[uotssaidxa 43 18] voissasdxe 0L

S d318 01 L= 404

1 HOYH3

GNZ

G xzzwa

fg'z'oLse (Ely wig

uoissasdxa=a|qeueA 4O

40118 3ipuey
0} DISvd 8210 10
auNnol Yoyy3 NO Jasn
J1e2 Aeyy (siqel 38s)
B3p0Y JO 10418 3]RIBUID
8p02 HOHHI

134A3] PUBLWIWOD
o1Svg 01 uinias
pue weiboid dois
aN3

Ajjeoiweulp psuols
-uswip aq few sheuy
'sherie 104 802ds 3)RIOIIY
8218’1 AZ1S8) 81qeeA WIG

P
=1

saweu
ajgelies 1(nejap buiis 10
‘wotstaaid aibuis yebajut

N AN'S3Q
93 '8 'V 180430

43 0002% =£4SN 43J

(A+A+ %X %X ={A XIWNZ 3430

aunncsgns abanbue
Apquuasse wiu ayy 19}
SSAUNPR Anua syl FuNIQ
SEPPT = UHSN 430

uonouny buls
10 onjawyllie uB aueqg

uoissaidxs = [(1s1] Jwawnbie)] xN4 430

ajdwexg

dl

0L09

INIA30

180430

430

uonoung/XelUAS JUBW IS

(on deoxa)
SINIWAIYLIS NVYHSOYd

sabueyo aaes pue Buiipe pug

g8nsoo

e[ 8y} 0} s90eds U JOSIND JA0W

1B 8y} 01 seords U J0SIND IO

Bulls 118SUI pUB 8u|| BY) JO PUB 8U} 0} 0D

9 JO 9DUBLINDD0 YiU 10} YDIESS

saBuryo (|2 |90UBD pUB ING

HOd4

aul] 2u} jO HElS

ay; o] ob pue auy 8yl 0 188) 8UY Wiy

0 0 80uBLN220

yju ayy 01 dn s18)cRIBUD 12 |IIM

uoilisod jusning 1e Buuys Uesy|

. Buuis wesuj pue auy] 8y} jo }s81 8Y) a131eQ

g0dd3

3ul| 8y} 10 1s01 3y} adhy
1,u0p 1nq sabueyo aaes pue Bulps pug

anNdg

uonisod

uauIno 8y} 1B (S)8loeseyd U 31919

{shojoeseys u abueyn

sulj eyl Jo wels ayl ie Jig3 Ueisay

Wia

H18450
ONS330

SAN:

uopounyg

<I81ua> <adeosa>Buls o) Juajeanba st 108419 auL
*<J91Us> Ylim pajeutue) eq ueo juswnfie Buuls v 81oN

<IBJus>

~U

<aoeds>u

<adeosaxbuls x

ogu

oMU

<adeosa>Buiis i

<sdeosse>buins M

qu
20U

v

puzwwes

- {4 ys si <edeoss>)

AGOENS Q0N LIG3

NOYL

43041

W3LSAS

«Xor BAVS

0§ NNY
NOY

001"G0L IWVN

w0 2282 UINJ
NOEL

10 8084 WInL
H430HL

sde} 8]iassE0

wouy a1y abenbuej sutuoew
DED} 01 BpOWE JOJIUDW 1SIUT
WILSAS

ace] ajissse?

vo wesboid juspisar ayl arvis

LBWTUBHY. AVS

(raqwanu suyp wou) weiboid g uny

Praquinu 2u} NNY

sauy wesboid saGunusy

{iuawesour Juequnu projjlieqwny msull IWVN

MIN

«8. V01

062-0G 1S

0004-001 LS

ocL 1133

0S-0¢ 3137134

W«8e 3AVSO

LNOD
«EE #0 SL 62
¥Z 20. ‘WH. QWD

e GWO

L85 ww yy A4 ppwal B

$8/g31EA
pue wesbcsd jusing 8;8;2q
MIN

ade! 31asseo woup weiford pgo7

JawEuRly. gVOT

[

arund
auy oyl 1e saury we:bosd 1517
[leunt pueljieuy weis] 18177

jeurwia) ey 1e sauy waiboid 187

{lauy) puslffeun neis} 1s17

SPURWIWOOGNS FJON 11GT 888

aur wesSosd g 103
Jequinu aull 11G3

fsjsuy 819/2Q

{lleuyy puslilauy weisll 315730
(111 12487 Ul FAYS AQ pepesiadng)

ade] 9liesseD

vo we.boid juapisar ayl 9.0:S

LBWBLAL. 3AYSD

uonnoaxe wesboid anviuol
INOD
SIWIL 104 w1l pUT 3.2 iR

oo

w1 1iplsay

y2072 &1

Pt
R-NRet

JAYS

NNE

Elath

1S

isr

LI

JL3T3(



0 @iy (0B J]0 UL

Lhe OWD wi- GO OND '
(11 19457 U1 (1701 Ag papasiadng) ’
adey ajjasses woy wefc.d pacy
Lewreuriy, avold gvolo
2218 eopds
Buins s13s juawnbie jeuondo
sajqenen wesboid 1es1d
[uUlgv3a1d  HVITO

Buiiaquinu auy 01}ewoiNe Uuo uing

0Ct HVYE1D

ot'or otny  [Guswssourbequnuisiylolny OLNY
sidwex3 UOHOUNS/XZIUAS PUBIWOD
SANVIRIANCD
W3y jo soeld ut esn s
SpUBWIWOD ST 1817
31313a IWYN 'L1G3 o1 8ujwaung .
(1M1ddT 01 1uaeanba 10U St 47 1210N)
1NiHd 01 uajeaInb3y .
¢
SNOILVIAZHEEY
HO (6)
anv (@
1ON (&)
{=« '=>'¢ "> ‘<> '=) siojesado jeuonie|ay (9)
-+ (9
1 Ap)

(X ~)uoneban (g)

(gvy) uonenuauodxs ()

sgsayualed Ut suoissasdxg (1)
:s1 s101e49d0 J0 aouspadad 8yy

<>

<= =<

(0=38Tv4 10 L — =3N4L >= =
St }|nsas) }$21 [RUOIR|OY <> =
(sabayul) 4O asimNg HO
(9Bl gNY @SIMUIG OGNV
BESEHH 1duios s,.au0 1ON

voirenusucdxy Y
(1nsa: jujod Buneoyy) uotsialg /
uonteanduiniy %o
uolieusiE2u0s BULs JO UOIIpPY +
uojjorans Jo uonebaN -
159} Aljenbs so juswubissy =
uoyoundg toquis
SHOLVHIdO

JSONIHLS  Z 1381 W

J$LHOIH A Lsn 1

Jsam X JaNmT oM

8L437 M LNdN! 3NIT r

LQvoT A " LNdNI t

$awiL N SAINNI H

NIHL L 8ns0o  ®

L3AYS S oLOD '3

<J8jus>NNY Y 11a3 3

NHMLAY O <swe>1103 d

)elnd  d 3g13 "o

ONISNINIEd O Jol39. - 8

IXaN N oy v

aousnbag  1ys

aouanbag WS

SAIYINI AZNLAIHS

(qurod
8 Buneop ubip g'g1) uotsioaud aignog #

(1urod
14 Buneoy ubip 1'7) uvoistoaid oibuig |
Z {1942¢€ 01 89.2€ —} sebatu %
sl1ol0BIRYD JO #+ € (S1810BIBYD GGT O} 0) Bumng ¢

pasn seijAg eberois

SHILOVHYHO

NOILVY

133G 3dAL TIQVIHYA

‘Pl Ul PaluiICG BuE
SUOIIOUN) PUB SPUBWIWIOS ‘SIUSWRIELS |{] 18A8T IS LON

JUBISUOD [BWIDEPEXRH WY
JUBISUOD (2300 oS
JUBISUOD [B100 5

Bul] dWES 8yl uo padiy
sjuawelels sajeedsg

gulj Jad siayoeieyd +9

O} S18AUOD puB AzidsIp SJ23iD <ieg|o>
adeds3 RIS
euy| Jad sisjoeleyd ZE O) AR|dSIP SL@AUOD —us
padAy Duteq auy) sasell —JUS
youms asned indino sa86o; 1S
{poajauly) sau reoisdyd out
aul] |eoibo} e syzaig >
{suwniod gl geL -
padA) js10Bieyd Ise| sases] -
ui padAy auy Aleaa spuzy <S>
{2AS] PUBWIWOD DIEYE O}
suJnjas pue uonnoaxe weiboid sidnusiug jeaig>

SEILIVHEHYHO TvI03dS



There are two modes of graphics presentation called Character Mode
and Graphics Mode. in the first of these, your TRS-80 screen is givided
into a grid that measures 64 “character positions” across by 16
character positions down.

——— X(063) —————

[ ———

Y(0-15)

PO OO —.

it ik i
SCREEN (Character Mode)

Eacr} character position in Character Mode is further broken down intoa
two-Dy-three grid of “‘graphic blocks" that ook something like this:

When you are in Character Mode, you can put any alpha-numeric
character on the screen at any specified character position. Also, you
can use any one of a set of special "‘graphic symbols"

— 28—
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There are 64 graphic symbols made possible by filling different com-
binations of graphic blecks in a character position, such as:

|

Using CHRS. To specify a particular graphic symbol, the string expres-
sion CHR$ is used. This expression will return any alpha-numaeric
character or grephic symbol when the appropriate ASCIH value 1s sup-
plied with it, such as CHR$(147).

Each alpha-numeric character has been assigned an ASCII value of
from 32 to 127, while each graphic symbol has a value of 128 to 191.

The ASCII values and their corresponding alpha-numeric characters are
listed on page C/2 of your LEVEL 1l BASIC Reference Manual. The follow-
ing program will display the graphic symbols with their corresponding
number:

10 FOR X =129 to 191

20 PRINT X; :PRINT CHRS$(X)

30 NEXT
Instead of running the above program each time you want the value fora
specific symbol, you can determine the value with the following:

1. Assume that each graphic block has the following value:

112

- S —
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2. The code for any graphic symbol is 128 plus the tota! value of
the graphic blocks that are to be “turned on’ CHR3{128) returns
& blank space. CHRS$(129) turns on the upper-left-hand graphic
block. CHR$(128 + 11) looks like this:

Character Mode Coordinates. When using the Level || Basic statement,
PRINT@, each character position is assigned a unique number from 0 to
1023. These positions are illustrated by the “TRS-80 Video Display
Worksheet” on page E/1 of your LEVEL Il BASIC Reference Manual,

Thus, if you wanted to display the message, “THE GAME IS UP)" in the
riddie of the screen, you could do so with the following:

PRINT@ 468, “THE GAME IS Up” iENTER]
However, when using LEVEL Il| BASIC graphic statements (LINE, GET@,
and PUT@) in Character Mode, the “X" coordinates (0-63) and the “y»
coordinates {0-15) are used to define character positions. Position 468 is

referred to as “20, 7 where the X coordinate is 20 and the Y coordinate
is 7.

You can convert fron. character position numbers to “X" and “Y" coor-
dinates by using the following formulas:

X=N-(64%Y)
Y = INT(N/64)

In the above example, character position 468 would be converted as
follows:

X=468-(64%7) Y = INT(468/54)

X =468 — 448 Y=INT({7.31)
X=20 Y=7
—30—
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To convert the other way, from coordinates to character position
number, use:

N=(Y %64 +X)
Using the same example:

N={7 %64 +20)

N=448+20=1468 -~
The most important thing to remember is simply that in Character Mode
the screen is 84 across by-16 down.
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