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Royalty Information
; The policy for distributing compiled programs using
. ‘ MLBASIC runtime subroutines is as follows: :
- You can distribute and sell any
2 application program that you generate
X . . by compiling with MLBASIC without
. pavment of royalties. A copyright
o notice reading "PORTIONS COPYRIGHTED
;s BY WASATCHWARE, 1984'" must appear oOn
the medium. .
.- : - You cannot duplicate any other
: ' software in the MLBASIC compiler
e : " package except to backup your

software. . Other duplication of any of
the software In the MLBASIC compiier )
package is 1llegal. : !
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PREFACE

This manual prcvides a step-by-step
introduction to WASATCHWARE's MLBASIC compiler.
1t is intended for users who are unfamiliar with
the BASIC compiler. Users who are familiar with
MLBASIC can usc this manual as a reference for
procedures and technical information.

This manual assumes that you know how to
program in BASIC., Examples of how MLBASIC
syntax differs from interpreter BASIC syntax are
given.

Chﬁpter 1 introduces you to WASATCHWARE's
MLBASIC Basic compiler. Chapter 2 provides a
description of the entire compilatien process.
Chapter 3 explains the many commands that '
MLBASIC has to offer. Chapter 4 explains all "’
about MLBASIC variables, constants and
expressions. Chapter 5 is devoted to the
advanced programmer who needs to know technical
information about MLBASIC. Chapter 6 goes
through compiling several programs that provide
uses for many of MLBASIC's commands. Chapter 7

.contains explanations of the error messages

produced while compiling programs and when
running programs.
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MLBASIC 1.0 USER'S MANUAL

CHAPTER 1 INTRODUCTION

1.1 Overview of MLBASIC

Al

MLBASIC (Version 1.0) is an enhanced Basic CoOmpiler designed to
allow as much compatibility with existing Interpreter Baslic programs
as would allow. MLBASIC is a full compliller that teatures all of the
commands that are available with Standard, Extended and Disc BASIC.
Furthermore, additional commands cffered by MLBASIC make it possible
to interface programs with assembly laaguage and other Basic
programs. The ability to call subroutines and pass arguments between
the subprograms and the calling program makes it possible to write
structured programs, only avallable with languages like FORTRAN and
PASCAL. : .

MLBASIC allows uscrs who are unfamilliar with machine language
programs to creidate a machine language program from a Basic program
with 1little or no effort. Default options that make compilation easy
for the new users, cdn be repliced by specified values which allow
the advanced user the freedom of how the program is to be compjled.

1.2 System Requirements

The following hardware is needed for MLBASIC to run:

1. 1 tape recorder (disk is cptional)
2. 64k random accecss memory {(RAM)
3. Microsoft Basic Interpreter

1.3 Diskette and Tape Contents

Disk Contents

"MLBASIC1.BAS" -Loader for cassette verslon of MLBASIC
“"MLBASIC1.MAI" -Tape version of MLBASIC
"MLBASIC2.BAS"” ~Loader for disk version of MLBASIC
"MLBASIC2.MAI" -Disk version of MLBASIC '
"PROGRAM1,BAS" -Lxample program #1

"PROGRAM2.BAS" -Example program #2

"PROGRAM3.BAS" -Example program #3

"PROGRAM4.BAS" -Example program #4

D3O UhA WN =

Tape Contents

"mlbasici" -Loader for tape version of MLBASIC
"MLBASIC1" -Tapc version of MLBASIC

"PROGRAM1Y -IExample program #1

"PROGRAMZ" ~Example program #2

"PROGRAM3" -Example program #3

Y"PROGRAM4" -—-Example program #4

Y UV WD LU N -
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E 1.4 Compllation vs. Intcerpretation
kL

. A microprocessor can execute only its own machine instructions;

it cannot execute Baslic statements directly. Therefore, before ‘the

microproce:sor can execute a program, the statements contained in the
aslc-program must be translated to the machine language of the

i microprocessor. Complilers and Interpreters are both programs that

' periorm this translation. This section explains the difference

between these two types of translation programs, and explains why and

when vou. want to use the compiler.

LD e

Interpretation

An interpreter translates your BASIC program into machine

£ - language instructicns line-by-line at runtime. To execute a Basic
statement, the interpreter must analyze the statement, check for :

= errors, translate the BASIC statement into machine language, and then

: execute those instructions,. If the interpreter must execute a

A statement repcatedly (inside a FOR/NEXT loop, for exanple), it nust

o repeat this translation process each time it executes. the statement.

: Basic programs are stored as a list of numbered lines, so each
Basic program line is nqt avallable as an absolute memory address
during interpretation., The interpreter must examine all the line
numbere in the list, starting with the first, until 1t finds the 1ine

n a brarch such as a GOTO or GOSUB statement
Variables in a Basic precgram do not have absolute memory

o addresses -either, When a Basic statement refers to a variable, the

interpreter must search through a list of variables from the

Leginning until it finds the referenced variable.

3 Compilation
s . R . 4

A compiler translates a source program and creates a new file,
T called an object file, The object file contains machine code that
can be rclocated or exccuted where it is, All translation takes
place. before runtime, which means no translation of your Basic source
- file occurs during the execution of your pregram. .In addition,
s " absolute memory addresses are associated with variables and with the
B lines referenced in GOTO and GOSUB statements, so that.the computer
~ does nct have to search through a list of variables or line numbers
i during execution of your program. '

k. The compller also "optimizes" the program. This means that when
the compiler executes a program, it does so in the fewest possible

- steps. This increases executlion speed and decreases program size.

i\ . These factors combine to increase the execution speed of your

program mecasurably. In most cases, execution of compiled Basic
programs is 10 to 20 times faster than execution of the same program
with the interpreter. If the program makes maximum use of integer
variables, execution can be up to 100 times faster. o ‘

/’\

- é
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1.5 Program Development

MLBASIC is compller that accepts a BASIC program as source in
the same format as the Interpreter accepts. This allows the user to
develop programs using existing software that was designed for !
development of Interpreter BASIC programs (ie. Extended BASIC editor,

-fullscreen editors, etc).

The BASIC source, once written, should be saved to disk or tape.
In most cnses, the source program can be run using the Interpretel in
order to debug the program for syntax or logic errors.

The final step in the program development process I to compile
the source code using MLBASIC, The final product after compilation
is an exccutable machinc language program that is run by using the
EXEC command. ’
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/

CHAPTER 2 - HOW TO COMPILE A PROGRAM

2.1 Explanation of MLBASIC Optlons

MLBASIC is a highly versatllas BASIC compiler which allows the
user to select many af the parameters that control the compilation
process. All the paramecter oplions are set to default values -
initialiy so that users may easily compile a code and not have to
worry about all the diffcrent options. these options allow the user
to control compller operations such as where the program is to be

" located in memmory, what the storage medium for the source and object

code is, how the computer is tc accept and display numbers and how
the compller listings arc handled. )

The main categories of optlons available are the storage
options, mapping optlons, listing option, compilemode option, and
numiber base option. Sections 2.3 through 2.7 will cover each of
these categories in detail., Section 2.8 will deal with an example
compilatiorn that uses some of these options.



v~

£

Fra

i T i TN oe NN iowic O s IO

-

MBI U e GRS T Bk A vty A YRR § muwmmmt:z&mwm S TR

5
MLBASIC 1.0 USER'S MANUAL

2.2 Complling a Program Using Default_Values

For ecase of use, MLBASIC uses default values for all of the !
compilation options available. These default values cause the E
compller to compile a program that is in memory and store the |
compiled code in the lowest address above the source code in memory.

The only required input from the user is the character R. This simply
tells MLBASIC to start -.compilling the program. .
There are two versions of MLBASIC provided to the user. The

" first version is designed to use a minimal amount of memory; thus

allowing ample room for the default "In Memory" compilation. The
sccond version uses all available memory and is designed for
compilation of large programs. The- -second version le designed to
read the BASIC source program from disk and write the compiled

"program to disk; Therefore, users who do not have a disk drive can

only use the first version,

How to Compile a Program

1. Develop the program to be cbmpiled.

- Using the available syntax , as described in Chapter 3;
develop the BASIC source program that is to be compiled.

2. Save the BASIC program.

- CSAVE the BASIC program to tape or SAVE it to disk so ;
that the program 1s safe if any compile errors occur,

3. Load MLBASIC into memory.

»

(A) Turn off the computer, and then turn it on (cold
start).

(B) 1If you have cassette:
1. Rewind the tape to the beginning.~
2. Type in the command CLOAD, and hit ENTER key.
3. Type in the word RUN and hit ENTER key.

(C) If you have disk:
1. Insert MLBASIC diskette into Drive #0.
2. Type in the command RUN "MLBASIC1", and hit Enter

key.

-

Decide on the storage option desired.
-11 yoﬁ want to complile a program "In Memory" -(using the
Mcm option), CLOAD from tape or LOAD from Disk the BASIC
program, :
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T

fw 'u. Execute the compiler. ~

- . .
-To run the compiler, type in the command EXEC. 'The

7 compiler will come back with a screen that lists all of the

t options and what the current default values are. The last !
line on the screen display will indicate to the user

- information on the required inputs or options being chosen.

¢ . R

i 6. Start compilation process.

e -Enter any of the desired optlons. You may skip fields by

- hitting the Enter keovy.

z (A) 1 you want to complle the program in memory, simply

. enter H, and compilation will begin. :

- _ (BY If vou want to read the BASIC source from disk or

’ cassette, position the cursor to the "BASIC Ilnput™ option

= line; hit C or D for cassette or disk, and enter the input
filename., Hit R to start compiling. Note that the cursor

¥ is initinlly located next to the "Basic Input" option when

i ., the con,llcr is first executed,

yf ) Co(C) Iif you want to compile the object code to disk or

i, cassette, position the cursor on the "M.L. Output” option

N line, hit € for cassette, or D for disk and enter the

- outpat filewame. MHit H to begin compilation.

B ) .

i ) :

-~ MLBASIC compilation may be stepped by the user by
pressing down, and keeping down, the Break key. Once the
compllpr has recognized the 1nterrupt it will wait for the

e ser to hit another key before it continues. 1If the user
S hits the T key, the compiler will exit and display the
E. message YABORT COMPILATION". If the user hits any other

key, compilation will resume. This feature is useful for

f‘ pausing the conpilor for exanination of screen‘listlngs.

9 .

g The above instructions include the general procedure for

5 complilation., VYariation from the outlined instructions are needed if
) such options like Manual compilemode or specified mapping addresses
= are used. Disk users, who nced to compile large programs may usc the
v second version of MLBASIC. The only difference for.running the

compiler in this case is that Step 3-C-2 should read: Type in the
command RUN"MLBASIC2'", and hit Enter key.

A

T

L



s T

P

—rs

g
g

B 2,

N o T - T ant B cua B A

/"\

MLBASIC 1.0 USER'S MANUAL

2.3 Storage Options

There are six different combinations of how the compiler is to
handle program source and object (compiled version) code. By default

both input and output by the compllier are performed '"In Memory'. The
two maln optlons for storage are: .

(1) EASIC Inpuf - Thls is where. the compiler is to obtain the
BASIC program ithat is to be compiled. The three available choices
are tec read the program from "M"-memory, "D'"-disk or "C'-cassette.

The letters in quotes arce the characters that are used to tell the
compliler which option to use. By defauit, the "M"-memory option is
used where the program has previously been entered or loaded into
memory. The disk or cassette optlions, if selected, will be followed
by a query from the computer asking for the input filename. This
filename is the name of the program that is on disk or cassette.

(2) M.L. Output < This is where the compiler'is to put the
final compiled program and necessary text and subroutine areas. The
three available choices for outputting the compiled code are; ''M"
-memory, "D' -disk or "C" -cassette. .

As in the BASIC Input option, the character In quotes is used to
identify each choice. By default, the "M ~memory option is -used,
meaning® that all compiled output is to be written to memory. This is
the fastest way to compile a program, and therefore should be used,
anless the compiled program is too large to fit in memory, or is to
be saved on disk or tapec. In the case where the object code is too.
large to be compiled in memory, the "D" -disk option must be used.

The cassctte and disk options allow for storage of the compiled
program on a non-volatile medium. Once an error free program has
been compiled and saved to disk or tape, the executable program may
be loaded into memory, and EXECuted with 1little effort. The disk
option allows for unlimited silze programs to be written, whereas the

-cassette option only allows programs that can fit in memory at

compile time, to be compiled.

In summary, the various storage options allow flexibllity in
where the propram is to be compiled. For large programs, the "D
Qutput and "D" or "C" Input options should be used. " This allows for

compilation of any size program (final program size may be up to 60k
long!)
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2.4 Mapping Optlions .

MLBASIC allows the user to select the locations of all four
program segments that are produced when a BASIC program is compjiled.
These four locntions arce: '

(1) Entry Point - This is the starting location for the main
machine language program. The address in the EXEC command used to
run the compiled program is called the Entry Point. By default, the
Entry Poiut is the first location In the entire program.

{2y Text Table - The starting address of the area where all of
the numeric string constants are stored, including text contained in
PRINT and INPUT statements, 1s called the Text Table. The default
value used for the Text Tatble beginning is the address immediately
following the .main program area.

(3) Subroutines - This 1is the starting address where the
runtime machine language routines that contain a2ll the necessary
Interfacing between the maln program and the computer are located.
This nackage -of rcutines must accompany the finzl program for
successiul execution. Dy default, the Subroutines follow the Text
Table in.memory. ' '

I

(4) Varlables - This is the starting address of the area where
scalar and dimensioned variables are contained. This is an absolute
address, and is only uSed during execution of the complled program.
During compilation, this area may be anywhere, but by default ig
located following the Subroutine library.

In summary, the mnpping options allow the user to specify where
the final compiled program is to be stored "In Memory". The first
three areas in the compiled program are written tc memory or the
storage medium at complile time, whereas the fourth is not. 1f the
"In Memory" option for storing the compiled sections is used (see 2.3
for more info), the user must be careful not to overwrite the
compiler.
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2.5 Listing Cptions

MLBASIC allows three cholices for listing the final complled
prnnram. They are:

1. "S" - Screen option
2. "N - No output option
3. "B".- Both screcen and printer output option

The Screen option allows for userz to view the compilation
process line by line. Each line, as well as its location in the M.L.
program, is displayed as it is compiled. This option allows the user
to identify errors in the source code.

The No output option allows the user to see only-the locations
of the four program segments as the compiler works. The original
screcn that appears during initial execution of MLBASIC is kept for
the duration of compilation. This option is most useful for
identifying where the program is being written; and how long it is.
By default, the No output option is used during compilation.

The Both option gives a screen listing identlcal to the "S"
option, and in addition, produces a comprehensive printer listing of
the compllicd program. Included in the listing to the printer is:

A. All of fhe beginning and ending locations of all four
program sections,

B. Locations of each BASIC line in the final compiled
program. . :

C. Listingq of all BASIC source lines that are conplled

D; Vector locations of where all GOTO and GOSUB's branch
to and where they wcere called from.

E. Variable tables for scalar and dimensioned variables
showing variable locations in memory, type of variable, and
its name.
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2.6 Number Base Option

MLBASIC allows for the user to select the default number base to
be used in Integer Variable inputs and printing. This number tbase is
used only for integer variablie I/0, and has nothing to do with how

- real varlables are input or printed.

2 ’ The default number base used by MLBASIC i1s base 10, decimal. 1If

the uscr wants the compiled program to understand hexidecimal numbers

for example, the user must speclfy 16 as the number base before

compiling that program. In ihis case, any integer INPUT or PRINT

statements within the compiled program wiil only understand base 16

- numbers. It is important to realize that only the selected base is
valid for integer 1/0. :

; The allownble number bases to choose from are bases from 2 to

LS

» 16. Base Z2 for cxample gives bilnary output when an Integer is
printed and only accepts binary when an integer is INPUT from the

e keyboard., : :

v

e
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2.7 Compilemode Options

MLBASIC allows the user to choose whether or not to let the
compiler perform all of the compilation processing. If the user
doesn't care about where thic program is to reside in memory, then the
Automatic compilemode should be chosen. Often the user may want to

" select all of the mapping options for compilation; in this case the

Manual compilemode should be used. These two options for how the
compller is operated allows flexibility in the program development
process. By default, the Automatic mode is used by MLBASIC.

The Automatic compilemode allows the user to quickly compile a
scurco code into an EXECutable machine language program. Jn this
mode, the most efficient mapping options are figured out. The
automatic mode causes MLBASIC to perform a two pass compilation of
the BASIC source code, . .

During the first pass, each program line 1is scanned for syntax
errors. If any errors occur, the compliler will display the errors,
1f there were any errors during the first pass, compilation will
stop. If there were no crrors, compilation continues to the second

‘pass.

e

s TN e TN - B e BN A P S

During the second pass, all of the mapping parameters are
figurcd out and compilation of the entire program proceeds, At this
time, the source listing, if any, is ouiput. At the end .of the
second pass, the Subroutine library is relocated to itis proper :
«ocation, whether it be in memory, on disk or tape. In addition, all
of the GOTO and GOSUB vectors are stored in the machine language
program at this time. '

The Manual compilation mode 1s not usually used. It only ,
performs one pass over the source code during compilation. This
pass, similar to the second piss of the Automatic compilemode,. checks
for errors, outputs listings of compliled source and relocates the
subroutines all at once. 1t may be handy sometimes to use this mode
to output the program along with the error messages (in the Automatic

.compilenmode, this is not possible). I1f the manual mode 1is szlected,

the user 1s required to input the starting addresses for the M.L.
Program, Texl{ Table, Subroutine Library, and Variable Table (see
Seclion 2.4 for more information on these four locations).
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/,
E 2.8 Example compilation using specified values
This example illustrates ‘the uses of the Manual compilemode
T option and how one might use it. The purpose is to compile two
3 programs in memory, using common variable and subroutines, '
r Program 1 '
L .
i
- MLBASIC -REVISION 1.8926 -  COPYRIGHT 1884 "WRSATCHWARE
.- ENTRY INTO ™.L. PROGRAM=3Zz@29
VARIRBLE TRELLE STARTE AT 1€827
TE»1 TABLE STRRTS T 12235
v SUBROUTINES START KT 12476
. T2t >-10 REMITURLXSKIIXATFREERLTEEIAXRS
12211 »-2@ REfix - MAKURL COMPILEMODE %
b 170611 >-28 ¥XEMR SPMPLE PROGRAMNY X
. 12011 d-42 REMEIXLIEXIAIEIALZFARRKEERELSRL
:. jzes1 >-%3 REM
12231 »~g0 TLS'PRINT"THIS ROUTINE WILL CRLL RANOTHER"
. 12035 »-70 PRINT"CUOMFILED PROGRRAM USING THE®
- "ZOTZ >-EQ PRINT"ERME VRRIRBLES RND SUBROUTIMES"
5 ZPCY »-92 PRINT-JUET ONE EXAMFLE 0OF THE USE"
12086 >-102 PRINTYOF THE MANUAL COMFILEMODE"
12183 =112 FRINT" ","T0 MRKE SURE WE SRY WHAT WE MEAN"
z 12i28 »-128 INPUT"ENTER R NUMRER FCR VARIRBLE B "JR:PRINT
12141 >-132 PRIMT"... CRLLING DTHER PROGRSM ...
: 12158 >-140 FORI=ITSI0220 NEXT:REMN’ .DELAY FOR DISPLAY
12168 >-1%Q2 AAx1:REM’ CRIATE A LAST VARIALE ENTRY 1IN TRBLE
. 12185 ¥-168 PTV(RA,E)'REMPDINT TU VARIRELE, A
12196 >-170 Bwb+1+11/REM’ START OF NEXT PROGRAM
H {2222 »-1RD2 EXECR '
12226 >-130 END
. END OF tM.L. PROGRAM=§2234
5 END OF TEXT TRBLE=124753
- END OF YRRIAMBLE RARER=16892 .
P  #tris VARIARBLE TRBLE Tixxx
L. 1. BCALAR VRRIRZLES - )
o NRME LOCATION TYPE NRME LOCATION TYPE NRME LOCATIDN TYPE
Lo R 18625 INTEGER B 16641 INTEGER C 16843 INTEGER
- D 163435 INTEGER E 16847 INTEGER F 16649 ' INTEGER
- G 16873 INTEGER K 16833 INTEGER " 1 16855 INTEGER
v J 160857 INTEGER K 16855 INTEGER L 16861 INTEGER
- | 168€3 INTEGER N 1686 INTEGER O 16867 INTEGER
- P 16869, INTEGER R 16671 INTEGER R 16072 INTEGER
€ 156875 INTEGER T 16877 INTEGER U 16579 INTECER
Y 16651 INTEGER W 16883 INTEGER X 168B% INTEGER
Y 16887 INTEGER 2 16889 INTEGER  RA 16853 INTEGER
(_ 1 ERRORS

g B S B s

R

-
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Program 2

MLBASIC ~REVISIDN 1.B928 - COPYRIGHT 1584 WASATCHWARE

ENTRY INTD

M.L, PROGRAM=16892

VRREIABLE TRABLE ETRRTS RT 16827

TEXT TRELE

16983 »-18
16903 >-2¢
16322 >-38
16902 e
1€303 >-30
16903 >-68
16927 >-70
1E244 >-ge
16767 >-90
16931 >-182
17008 5-118
1723 »-12@
17042 >-13¢
1721 >-140

17059 >-1208

LD OF M.L.

END OF TEWT

STRRTS RT 17112

"SUBRROUTINES 8TRRT RT 12476

RENILEISTRILLFXLLIE LTI XL AXKS

RER¥ MRHURL COMPILEMODE x

REMX ERAMPLE PROGFAMH2 X

FEMYXYYS sy X X2 kI Xk ¥ 130X XK

REM .

CLSPRINT"PROGRRM 82 HAS WOW BEEN EXECUTED"
FRIMT" ", "REMEMBER THE NUMBER YOU ENTERED?"
FORI=1TOERRQQR 'NEXT 'REM’ DELRY

FRINT"1T WRS "R -
PRINT" ",",.. RE YOU SEE, THE VRRIRESLES"
FRINT"HRYE BEEM SHARRED."

PRINT" “,"WHRT DO YOU THINK DF THIS","PROGRAM NOWT"
FORJ=ITDR:FORI=1TOERRR0 : NEXT : NEXT1REM’ DELRY
CLE'RETURN-REM’ RETURN TO CRLLING ROUTINE .
EHD

PROCRRM={7187 .
TRBLE=1727€

END OF VRRIRELE AREA=]16B50

Zxkkr VARIABLE TRABLE XXIkxX

1. SCALAR VARIABLES

IOCN  TYPE ~ NAME  LOCATION TYPE NAME LOCATIDN

NAME LOCART

R 16839 . INTEGER B 16841 INTEGER C 16843
% 16843 INTEGER E 16847 INTEGER F 16849
G 16831 INTEGER H 16833 INTEGER 1 16833
J 16837 INTEGER ¥ 1€832 INTECER L 16861
™ 15862 INTEGER N 16883 INTEGER - O (16667
r 1€8€2 INTEGER @ 16871 INTEGER R 16873
< 16873 INTEGER T 16877 INTEGER (8 16879
v 168R1 INTEGER W 16883 INTECER x 18885
Y 168387 INTEGER Z 16865 INTEGER

2 ERRORS

o~

TYPE'

INTEGER
INTEGER
INTEGER
IHTEGER
INTEGER
INTECER
INTECER
INTEGER
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Procedure to Compile Programs 1 and 2

E 1. Load in the first version of MLBASIC, called '"MLBASIC1", into
memory (As described in 2.2 step 3). .

2. Load in memory and complle Program 31, (which'ﬁgﬁ neeas to be

entered and saved to tape or disk) using the "in Memory'" option and
nll default values. :

i 3. Write down the starting addresses for the subroutine and variable
table. Also make a note. where the variable table ends (this is
displayed after compilation cof program). :

§oe R

4. Lonrd Program #2, (which 15t needs to be entered and saved tb tape
or disk) into mewory, and execute MLBASIC by entering EXEC21700.

"
“

5. Complle Program #2 using the following procedure:

(A) Position cursor next to Entry Point Field. Type in
ithe jocation of the end of the variable table of Program

. #1, determined from Step 2. Kit Enter to register that
- . cholice. )

{B) Type in "R" and hit Enter to run the compiler. "Write
down where the Text Table starts (1st number of the two).

i {C) After successful (error free) compilation, we are i
ready to make the final compilation. Execute MLBASIC by
17 entering LXLEC21700. Position the cursor next -to the

compilemode ficld and type in "M". This selects the Manual
compilemode (Notice that a number next to the Entry Point
" Tield appears when M" is pressed. This 1is "the lowest
allowablce address one may use for the ENTRY Point, if the
"In Memory" and Manual options are used)

(D) Repeat Step 5-A.

- (E) Enter the valuc for the Text Table, as determined in
e Step 5-8. '

- i {F) TInter the value for the Subroutine and Variable tables

- as determined in Step 3.

H , : . )

Eus (G) Enter "R", and hit the Enter key to run MLBASIC,.

v 6. Save the final program to disk or tape using the Entry Pcint of

;: Program #1, and the ending location for the Text Table of Program #2
(displayed after Step 4-G 1s completed) as the beginning and ending .

- locations to save. To run the program, enter EXEC12000.

1

L.

Lo \

Py
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CHAPTER 3 MLBASIC COMMANDS

In this chapter, each command allowed by MLBASIC will be fully
described. An entire page is devoted to each command,:thereby making it
casy for the user to find a particular command irm question.

Throughout this chapter, a general format accompanies the description
of each command. When more than one specific arrangement is permitted,
sceparate formntis are shown, Within a general format, keywords,
connectives, and special characters are shown in proper sequence. Unless
otherwise stated, only the shown segquence can be used. '

The general formats use the following convention:

- Ench capitalized word or letter represents a required part of
the ‘instruction linc. You must type in all the CAPITALIZED items
that appear in the format line as CAPITALIZED words.

- Wherever an element is underlined, you must supply a legal
BASIC representative of that element.

- Elements that are cnclosed in slashes (/) are optional items.
- A colon (:) indicates a choice. YWhen a colon appears in an
instruction line, you can choose a parameter from either side of
the colon. .

- Items followed by ellipsis (...) may be repeated any number of
times,

- You must use all punctuation marks in an inotruction in the
position they are shown in the format line. However, you should
never include in an-instruction any of the symbols including
underlines, slashes and colons (although colons are used to
separate individual commands that on on the same program line).

- Blank spaces arc ignored by the compiler, but are necessary
for separating variable names and commands,

The, format item descriptions contain the allowable data parameter
types as shown In parenthesis that follow the general description of that
item. The following abbreviations are used to describe the alliowable

parameter types for each item: ) -
1V ~Integer Variable .
1C * -Integer Constant - ‘
S1V -Scalar Integer Variable (no arrays)
RY ~Recal Variable
RC -Real Constant .
SRV -Scalar Real Varlable (no arrays)
. Sy -String Variable
SC -String Constant
IE  -lInteger Expression
RE -Real Expression
SE -String Expression
(-
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3.1 1/0 Commands
3.17.2a CLOSE

Function l 4 g ’
To closc one or more files that were opened for 1/0.

Format CLLOSE /Zchannel/,...

channel -devicec number to .be closed (1V,IC)

1. 7. CLOSE A
~This clcses all open channels
2. CLOSE*1,#2,4-1 _

-This clcses channels 1,2,-1

Comments : .

1. 1 ic CTLOSE rommand should be used before program
termination whenever any disk or cassette files are open. It is
especlally important to close flles opened for output since a
close will output apy remaining data left in the file ouffey.

Differences from Interpreter'
1. NONE

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
B

i IS wesss BN o

e
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-' - , 3.1.b
.. 3.1.bL CLOADM .
5 Function. .
- To load a machine language program from cassette, '
.. Format CLOADM /filename//,offset/
- filename -Name of file (SC)
: ' offset -Offsct load value (IC)
rw
’ - . .
e Examples
- 1. CLOADM "“MLTEST"

4 ~Loads machine language file "MLTEST"
& _ 2. CLOADM "TEST1", 1000 '
+ -Loads file "TEST1" with an offset of 1000 bytes

!Y'.‘

. Commentg :

; 1. The filename may be omitted, in which case the next file
o found on the cassette will be loaded. '

- .

L ,

- Differences from Interpreter

~ - 1. Only Constants are allowed as arguments,

L

Roms Neceded (ECB=Extended,DB=Disk,B=Standardf
B

A

e

B i D ot TN v NN s BN /s B
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1
i .
. C L o 3.1.c
- 3.7.c CSAVEM | . s
v o . -
" Furiction .
- ' To save machine language programs or binary data to
: cassette - ,
i Format = CSAVEM filename,start,end,exec
= filename -Name of output file (SE)-
: : start -Starting address in memory to save (IV,IC)
- end -Address of last byte to save (IC,IV)
exec ~Entry location for M.L. program (IC,IV)
: Examples
1. CSAVEM "MLTEST", 10000, 12000, 10500
~Save the machine language program "MLTEST" to tape

f!u' starting at 10000, thru 12000 and an exec address of 10500

Comments
1. Extended Basic 1s not reqguired.

) : Differences from Interpreter
- 1. NOKNE

L

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
¢ B
i

ol

i

[ B s I S

=
Al



T & RO S SNRN H S O+ MRS FRTL 7§ SENEY URT SE PIRS PR PRS0 S0 SO YRR e PR apee i s B U e,
19
MLBASIC 1.0 USER'S MANUAL

_ ' 3.1.d
Lo 3.1.d DIR
T Function - :
% . , To display a dircctory of the disk in the drive number' you
speclify. .
; Format DIR /drivenumber/
- drivenumber -Number of drive 0-3 (IC)
-
- Examples
. . 1. DIR
~Display directory of drive. O
e 2. DIRY
H ~-Display directory of drive 1
i : ,

Comments
B 1.1f no drive number is given, the default drive directory

is displayed.

A

Differences from Inicrpreter
1.0nly Integer constants are allowed for drive number.

T

Roms Needed (ECB=Extended,DB=Disk,B=Standard) : :
B, ECB,DB

e B A B
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- '
r" {
- . 3.1.¢
- 3.17.c¢c  DEREIVE
? Function : )
e "Changes the drive default to a specified number between 0
' and 3.
) Format  DRIVE /drivenumber/
} drivenumber -Number of drive to select (IC)
;lf'"
EJ Exanmpies .

1. DRIVE3

o -This makes DRIVE3 the default drive
L '
. . gommepté .
P t.1f DRIVE is noct used, drive O is the default drive.
T Differences from Interpreter
e ‘ . 1.0nly Integer Constants are allowed.
- Roms Needed (ECB=Extended,DB=Disk,B=Standard ,

B, BCB, DB ; :

g

w
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: 3.1.¢7
3.1.f DS3SKI1%$

Function- \
h Dlrectly 1nput 2 secctor from a given track and drive into a
string array that is dimensioned for at least 256 characters,

- Yormat DSK1$ drivenumber,track,sector,string

drivenumber -Number of drive (IE)
3 track -Track number (IE)
scector -Sector number (IE)
string -Name . of string (SV}

- Examples
- 1. DSKI1$1,17,3,A8
. -Reads the dircctory track, sector 3 and stores it in array
] A% in elements A$(0)-A$(255)
s 2. D=1:DSKI$ D,1.10-D,A%$(256) .
- ~-This example reads sector 9, track 1, from drive 1 into

array AS in clements A${25G)- A$(511)

3. DIMB$(256,12):FORI=0TO11:DSKI$0,17,I+1,B%$(0,I):NEXT

-This rends the entire directory track lnto a buffer called BS.

r 7

1

E

Comments
1. The track numbers may be a number from 0 to 34, the
sector may be a number from 1 to 12.

Differences from Interpreter

1. The array that is to hold the input sector can hold all
256 bytes, whereas the Interpreter uses two arrays of 128 .bytes
each,

Roms Needed (LCB=Lxtended,DB= DlSk B= Standard)
B, ECB,DB

t

FY Y
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3.1.5
3.1.g DSKO%

Function- )

Oulputs a string buffer to a sector on a given track' and
drive. : ‘ )
Format . DSKOS$ drivenumber,track,sector,string

drivenumber -Output drive (IT)

track ~Track number (IE)

scctor -Scctor number (IE)

string =String array (SV)

rxampies
1. 10 DSK0$0,0,1,ARRAYS )
~-This outputs the array elements A%(0) thru A$(255} to
sector 1, track 0 of drive O,
2. 10 DIM BUFFER$(256,12) o . .
20 FORI= OTO11.DSVO¢O 34,1+1,BUFFER$(0,1):NEXT
~-This outputs buffer BS to the last track on drive 0.

Comments

1. As with DSKI$, the allowable track numbers are 0-34 and
the allowable sectors are 1-12. !

Differences from Interpretef
1. Only one siring is required to hold the 256 byte data
that is 1o be writitcn to disk with MLBASIC,

Roms Needed (ECB=Extiended,DB=Disk,B=Standard)
B, LCB, DB .
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3.1.h

3.1%.h FIELD-

Turction woe '
' Organizes tho space within a direct access buffer into
- fields. By assligning a name to each fleld, data can be written
to the fieclds vusing the LSET and RSET Commands, and later used
as a string variable in PRINT statements, string expressions,

- etc.’
Format = FIELD #buffer,fleldsize /:AS fieldname ,...
5 buffer -Buffer to divide into fields (IC)
- fieldsize -S8izc of field (IC) _
re ) fieldname ~Namc of field (up to 2 characters+ "$")
- Examples .
1. FIELD#1, 100/A1%,200 AS A2%,50/ A3%

- ~This forms 3 new fiplds in buffer 1 of length 100,200 and
50 bytes each. .
2. LSET A1%$="data="+A%
-This example writes a string expression to the field A1S$.
3. S$AS=A13
_ -This example assigns the data stored in field; A13, to the string
variable, AS$.

x ; : . . ,

Comments

1. The name of the field may be used as a string varlable
is normally used (ecg. PRINT,string exressions).
& 2. Data may only be written to a field using the LSET and
RSET commands, In other words, field names may not appear on the
left side of a string equation, or with the command INPUT.

3. If morc than one FIELD command that use the same buffer
numbers are in a program, make sure no FIELD commands having

- ’ different buffer numbers appear in the middle of the FIELD
ccmmands.,

7 : 4. The maximum size of any field must be less than 256
bytes (1 255 allowced). .

S lefcronces from Inlerpreter

- 1. The Interprcter only allows "AS" to be used to separate
! field paramcters. MLBASIC offers "/" as another allowable

delimiter so . .that Non-Disk users can use FIELD for random access
cassette 1/0.

i Roms Nceded (ECB=Extended,DB=Disk,B=Standard)
. - B N .
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3.1.% FILES — :

Function ,

"- To tell the computer how many buffers tc reserve in lower
memory, and the totinl number of bytes to reserve for the
buffers. . - :

Format FILES buffers,bufferslize

buffers ~-Total nunber of buffers to reserve (3IE)
buifersize -Total number of bytes to reserve (I1E)

Examples

1. FILES4, 1300 ) _

~-This reserves four buffers and a total space of 1300 bytes
for all. disk buffers,.

Comments

P

i» On startup of the computer, there are 2 buffers and a
total of 256 bytes for the bufiers asslgned before any FILES
command is given.

2. Care must be taken when using thls command, Memory
avajlable for buffers must be large enough to accommodate the
buifersize. ;

. 3. 1f a buffer is currently open when the FILES statement
is axecuted, the data in the buffer is lost as all buffer tables
are re-initialized. ’ ,

4. The graphic pages conflict with the disk buffers, so

make surc that the first graphic page used 1s above the dlisk
buffers. . , : -

Differences from Interpreter

1. NONE

Roms Needed {(ECB=Extended,DB=Disk,B=Standard)
B, ECB, DB
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3.1.j GET _ . . : §

Tunction
Gels the record number speclified and storec it in the

- specified buffer.

LT Format GET #buffer,recordnumber

- buffer -Buffer number (IE)
: recordnumber -Record to read (1IE)

&) Yxnmples

1. GET#1,1-1 ) '
- This reids in record number (I-1) into buffer #1.

= . Comments . -
1. This command does not support the graphics option for
i GET.
C 2. Non-Disk uscrs may use this command for random access
: cassette Inputting of individual cassette blocks.

-

Differences from Interpreter
, 1. Graphics mode not supported in MLBASIC.
? 2. Cassette opltion not allowed with Interpreter.
S .
Roms Necded (ECB=Extended,DB=Disk,B=Standard)
e B
3
b
F
Ezn'

i I
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- 3.1,k INPUT
1

Function
This command inputs data from the spncitird rhnnnel number
§ and stores the data in the variable specifjied in the argument

o list.
Format INPUT /string;//#buffer,/arg,...
- ' string -Mcssage to appear before keyboard input (SC)
: buffer ~-Device number (IE) .
- . _ o -1 =cassette

0 =keyboard (not needed)
: 1-15 =Disk files
i, .arg -Name of varliable or array where
‘ input data is stored. (IV,RV,SV)

_ Examnles :
e ' 1. INPUT "“ENTIILR A NUMBER ':A

, -This prints "FENTER A NUMBER" to the screen and awaits an )
e input from the keyboard. When you enter the number and hit

RETURN, the number is stored in the variable named A.

2. INPUT#-1,A,3A%,B%$(100)

~This inputs data from the cassette 1In the following o;der.
b a number 1s first input into the variable A, then an eéntire
i ’ string is read (characters terminated by a zero byte) into the
o array A% starting with element A$(0), finally one character is
{nput into the array element B$(100). T

-

Comments
e 7. The format that is accepted as input from cassette and
disk filles is binary format by default. This is the most
cfficient way to store data, and since this is how it is stored
) in memory, no conversion of data types is necessary. This means

gt that CVN and MKN$% are not not needed for efficient 1/0.
Y 2. Data that has been written to the file previously using
an ASCI] format must be read in as a qtrlng and converted to a

rcnl or integer numher using VAL,
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3. String variables may be input element by element by
specifying a string element in the argument list. By placing the
spccial character 8" in front of the string variable name, full
strings can be inpul from a device., The terminating character
for the siring is a zero byte., . - . '
Differences from Interpreter ]

1. When data is input from the keyboard,.the "ENTER" key
must be it after every entry, . :

2., A return to new line is not registered on the screen
after a number is contered from the keyboard. This allows for
more flexible fermaoils when inputting from the screen. For
cxample, ‘the Interpreter command INPUTA is equivalent to the
MLBASIC command INPUTA:PRINT.

Roms Needed (ECB=Extended,DB=Disk,B=Standard).

3
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e -
- ‘ 3.1.1
3.1.1 KILL —

Function- )
" To delete a file from the disk permanently.: ,
g ,
e~ Yormat KILL filcname
- filename -Name of file to kill (SE)
?,q

Examples

1. KILL YFILE1"+":31"
L ) ~ Delete FILEY from drive 1's directory
Comnents -
‘ 1. The kKill command closes all open files before deleting a
. rile. -
. '~ Differcnces from Interpreter
1. NONE )

2 Roms Needed (ECB=Extended,DB=Disk,B=Standard)
o B,LCB,DB
1 i
i
N,
) .
A

b

£
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L

ey
[0y ]
-
3

-3.1.m LSET

i

] Function ‘ ‘ ' ‘

‘- To left justify a string into a previously specified field
- within a random acccess buffer,

L

Format - LSET ficldname=siring

& ™

fieldname —-Namc of field in buffer (2 characters+ .“$")
string -String to be stored into field (SE)

o

Examples ‘ .
1. LSET A1$="Thec number is "+STR$(A)
~-This stores i string expression into field A1$

L |

Conmments

1. If the string expression is larger than the field, the
string is truncated to fit the field, and where the last byte in
the field is a zero, :

b

? 2. If the string is shorter than the field, blanks (ASCII

k. o 32) are filled in to the right cof the string w1th a zero byte in
\ the last pnosition in the field. :

LA 3. In all cascs, a zero is used to terminate the field that

L‘ is belng written to. This means that a zero should be accounted

for in the allocation of the buffer. Each fleld.in that buffer
will have a zero as its last character.

4, Data that is written to fields can be used as =z stvlng
in string expressions. The zero byte that terminates the field
is needed to termlnute the fizld string wher used in an
expression.,

%

[ S

Differences from Interpreter

L' 1. The format for terminating the field with a zero is
different than the Interpreter.

Roms Neededl(ECB=Extended,DB=Disk,E=Standard)
B

e B
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MIBASIC 1.0 USER'S MANUAL

3.1.n
OPEN
Function . ,
- To open a file for input,output or direct access. The
device caon be either cnssctte or disk.
fﬂLﬂjt ODPEN #bul fer,"mode",filename/,#f1letyvpe//,recordlen/
buffer -Buffer number (IC,IV)
mode -I=input,O=output,D=direct (random) access
Tiilename ~Name of file to open (SE)
filetype -Type of file as follows:
$000 Basic program .
$OFF Basic program in ASCII .
$100 Binary data - . .
$IFF  ASCII data .
$200 Machine language program
$300 Text stored in binary
$3FF Text stored in ASCII
recordlen -Length of direct access file {(1E)
Lxamples:

1. OPEN£1,"I","TESTFILE:1"
- This opens buffer #1 for input from file "TESTFILE" on
drive#1,

2. OPEN#5,"D",AS+" ,DAT",#3200,100 ) .

-This opens buffer #5 to file AS plus the extension ".DAT"
for random access 1/0. The file type is specified as text stored
in binary. The record length is 100 bytes,

3. OQPENZT1,Y"0O","FILE",#&H200

- This opens channecl #1 to an output file named "FILE". The
type of the file is a machine language program,

Comments

i.The default record length for random (Direct) access
files is 256 bytes. ‘ -

" 2. The random access option can be used for cassette 1/0
provided the proper steps are made to make sure that the
recorder is on record when you PUT a record, and that the
recorder is on play when you GET a record.

3. Although thc OPEN#-1,"D" option 1is not allowed the
casscite file may be opened for ‘direct access using the
following mode:

“I" -Open for 1nput if file exists

“C" -Open Tor output if file is to be created

4. The maximum length of a cassette record is 255 bytes, 'as
opposed to an unlimited size with disk files. : ‘

Differencez from Interpreter .
.1. interpreter does not - support direct access cassette 1/0.

Roms Neceded (ECB=Exlended,DB= Diqk,B=~tandard)
B .
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3.1.0 PRINT

- Function. ’
To cutput data to a buffer, the printer or the screen.

‘ Format PRINT /#buffer,//USINGformat;//TAB(pos)/ arg delim arg...

9 ) T buffer ~-Buffer to print data to (1V, IgT—
- 1f @nimber is used instead of #buffer

al ' screen output is started at number
. : (1V or IC between 0 and 51i1) ﬂ
- ' format -PRINTUSING format allowed (SE)
- i pos -column position to print next argument (IE)
S , . arg ~-Data to print (IE,RE,SE)
» : delim ~separation character for arguments:

T

,''=skip to next line

™ "3"=do not skip a line or space
s ' )
r Examples
3., ll'“ ”
1. PRINT nis is text
- ' -This prints-a string constant to the screen.
? ’ 2. PRINT#-3,USING"##,.#-";-123.9 '

s - This prints a real constant to the cassette file using a
specified format in the form of ASCII characters.

f" 3. PRINT#2,TAB(5-I1)"DATA=";TAN(A/SIN(1+1.9%COS(A)))

: -This prlnts to disk a string_and real expression starting
at column position 5-I. -

i

h‘ ’

, Commentis - )

¥ 1. MLBASIC prints all real numbers to cassette and disk in

k- their binary format, unless the USING format is used in the

command. Likewise, the INPUT command will read in the data 1in
the binary format, thereby making PRINT and INPUT compatible
ways of storing and later recalling numeric data.

2, Strings that are written to disk or cassette are
terminated with a zero byte as a means of separating the items
in the file.

o
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MLBASIC 1.0 USER'S MANUAL

3. The following characters may be usad as field specifiers
in the PRINTUSING format string:

# The position of digits as they are to be printed. The
number of #s establishes the numeric field. Unused digits are
left as blanks (ASCIT 32) to the left and zeros (ASCII 48) to
the right of the decimal point.

. The position of the decimal poin is marked by a "." in
The numeric field.

" The comma, vwhen placed anywhere between the first digit
and the decimal point in the filela, will display a comma to the
loeft of every third digit that lies to the left of the decimal
point.

w . Twc asterisks at the beginning of the numeric field

Tndicates that all unused positions to the left of the decimal

point will be filled with asterisks '"*',

& By placing a dollar sign in front of tke fdrmat, a dollar
zign will appear in front of the - -output number. .
3% " Two dollar signs placed at the beginning of the format

w:311l make the dollar sign appear one space to the left of the
largest digit. ’

**$ 1T these characters are used at the beginning of -the

format string, then the vacant positions to the left of the
number will be Tilled with asterisks and a dollar sign one space
Lo the left of the largest digit.

+ The plus sign will appear before positive numbers and a

negative sign bhefore all negative numbers if the "+'" appears in
iront of the formit string.

- If the minus sign appears at the end of ‘the format qtrlng,

a negative sipgn will appear after all negative numbers and a
space after all positive numbers.,

T41% If four "Up arrows" appear at the end of the format

siring, the number will be printed out in standard exponentlal
form.
! An exclamation mark alone in the format string wili cause

the first string character to be printed by itself.

% B To specify a string field of more than one character,

where the number of spaces that lie between the %s is equal to

the length of the field.

yifferences from Intergpreter
1. The Interprcter uses the "," delimitor as a tab, where
MLBASIC uses "," as a new line indicator.
2. MLBASIC requires a "$" to precede a string expression
that is to be printed., If the "§" 1s not placed in front of a
string variable when printed, only that element 'will be printed
to the device,

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
B
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MLBASIC 1.0 USER'S MANUAL

3.1.p

Function
To assign the data in the desired buffer a record number
and store information on disk or cassette.

Format PUT #buffcr,recordnum
buffer -Output device number (IE)
recordnum —-Number of record on file

(or rccord length of cassette) (IE)

Examples
1. PUT#1,1
-assigns current data in buffer #1, the record number 1.
2. PUT#-1,100 . '
~writes the first 100 bytes in buffer #-1 to a cassette
recerd (or block in this case).

pOmmen LS

7. The PUT command has been allo“ed to. use the cassette for
direct access input/output. The record number in this case must
be accounted for in the applications program that uses the PUT-
command, The reccorder must be positioned to the next block 'to be
written (or overwritten), and the recorder must be on RECORD. A
winy of positioning the cassette to the proper block in a
cassette file that is being written is to (1) make sure the
cassette is in the PLAY mode by using prompts in the program,
(2) to use GET#-1,R-1 ,where R is the record that is to be
written. The internal software for the GET command will prompt
the user to rewind the cassette tape to the beginning of the
file, and then the correct block number will be searched for in
the file. .

2. The cassctte option, PUT#-1, must include the length of
the record, or errors will oceur when writing to tape. Maxiwmum
cassette record lenpgths are 255 bytes,

Differences from Interpreter

1. The graphics opltions for the PUT command are not
supported with MLBASIC,

2. The cassctte option for PUT is not supported by the
Interpreter.

Roms Neecded (ECB=Extended,DB=Disk,B=Standard)
B .
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) ' 9_0109
3.17.q RSET ‘

. - . ' ]
Function

To right justify a data siring within a given field and
buffer.

Format RSET ficldname=stiring
ficldname ~Ficld Identifier name (2 characters+ "5'")
string -Data string to be put in field (SE)
Exumples

1. RSET A1$=VARIABLE$(0}+STRINGS$(10, "*")+9TRS(A—1OO)
~-This example right justifies a complex string expression
within the previously declared field named A1$

Comments :

1. If the string cxpression is larger than the field, the .
string is truncated to fit the field, and the last byte 'in the
field is a zero. _

. If the string is shorter than the field, blanks (ASCII

e filled in to the left of the string w1th a zero byte in
the last position in the field.
3. In all cascs, a zerco is used to terminate the field that
iz being written to. This means that a zero should be accounted
ior in the allocation of the buffer. Tach field 'in that buffer
will have a zcro as its last character, -

4. Data that is written to fields can be used as a string
in string expressions. The zero byte that terminates the field

is nceded to terminate the field string when used in an
expresslon.

Differences from Interpreter

1. The format for termindting the field with a zero is
different than the Interpreter.

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
B .
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- 0 |
3 3.2 Program Control Commands
3.2.a
[‘ 3.2.a CALL
Function .
. . The CALL statement is used to execute a subroutine by
[ referencing its namec and a 1ist of parameters. These parameters

are shared between the subroutine {(subprogram) and the calling
pProgram, . : '

E‘ | -
i | Format CALL subroutine(arg,...)

fi subroutine -Name of subroutine (7 characters max.)
= arg -~Rarameter tc be passed to subprogram

. Value is shared with subroutine

i ‘ (1V,1C,RV,RC,SC,SV)

L.

Exaﬁolgg

1. 10 CALL EXAMPLE(A,9.9,8(1,10))
e . 20 REM' PROGRAM
i 30 REM' CONTINUES

i . .
.

1000 SUBRQUTINE EXAMPLE(I,J,K(0,0))
= . 1001 REAL J:DIMK(20,20)

1002 I=INT(J/SIN(K(0,0)))

1003 RETURN 5
-This example 'shows the way one may call a subroutine. In

¥ this example, the subroutine EXAMPLE is called with the threce

ke - parameters A,9.9 and B(1,10) being passed in the argument list.
The subroutine ldentifies the data that is in the caller's

' variable, A, as the variable I, J as the number 9.9 and K(0,0)

i; as B(1,10). The result of the subroutine call puts the valuc of
INF(9.9/SIN(B(1,10))) in the main program's variable A. Note

e that the variable 1 and J in the calling program is unaffected

é by the call. ' )

~

=

o
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-

] Comments : . ’

1. The argumcents that are passed in the argument list of
the CALL statcment arce pointers that are referenced by the
subroutine program., The value or array of values that is pointed
1o In the argument list is contained in the calling program's
. storage areia., This means that the calling program can share its
1 variables with the subprogram that is being called.

. . 2. The su““ouflnes, also called subprograms, return values

) to-the calling program unit only through actual-dummy argument

. correspondence. In other words, the first variable in the

: SUBROUTINE statemeni's list is set equnl to the constant or

‘ varlable thot is first on the list in the CALL statement, and so
on for all the arguments in the 1list.

- 3. If an array is an argument on the list in a CALL
stantement, the first element that is referecnced by the
subrcutine is the clement that appears on the CALL statement

ist. .
4. If the SUBROUTINF is to return a value to the calling
program, the arpgument in the list of the CALL statement must be

i ~ a variable. )

LA

febmwae 2
: i

e o Differences from Interpreter -
i 1. Interpreter does not support CALL.

i Roms' Needed (ECB=Extended,DB=Disk,B=Standard)
: N }1 R LT .

N 2

Ry
. o

reeny
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- | ' _ 3.2.b

3.2.b END

Function . ,
The END command iIs vsed to indicate where compilation is

+0o terminate. When the program is run, and an END is

encountered, program termination will occur.- o

Format END

Examples

1. 1000 PRINT"Exit":END

-When the program gets to line 10006, the message "Exit"
wi1ll appear on the screen and the program will terminate.

Comments

i. The END is compiled the same as the STOP statement.
Normal termination within the program should be done using STOP.
2., The END is the last statement of the program to .be
compiled. In other words, the END statement 1s used to 'tell the
compiler that it has reached the end . of the source to be

conpiled.

i

Differences from Interpreter

1. Interpreter allows the END to be anywhere in the source,
while MLBASIC only permits the command at the end of the source.

»

Roms Needed (ECB=Extended,DB=Disk,B=Standard)

£

B .
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(e ' |
E 3.2-C )

3.2.c EXEC

Functlion '
L - ' To execute o mirchine language program.

- Format EXEC address
}! ' address -LEntryv location of machine
. : language pregram (IE)

Examples
7. EXECi10000

. =Exccute the machine language program beginning at address

10000
2. DPOKES85502, 1:EXECSATC1:POKES5503, 1

- -In this example, the 64k RAM. mode is first turned off,

: then the address to pell the keyboard in ROM is called starting

- . . At hexidecimal S$AIC1), When the machine language program

Tinishes (with an RTS for those M.L. programmers), the map type -

is returned from the 32Kk ROM enabled to the 64k RAM enabled map

type. . .

A
{
S~

' Comments : i
‘ 1. The EXEC command is used to execute an absolute address
- in memory. This mcans that a machine language program must exist

HE : at the address that is to be executed, or else unpredictable
results will occur. _

2. As many levels of calls using EXEC may be performed, as
iong .as the memory permits.

3. The EXEC command, when compiled, is a useful way to

N

B

extcute a machine language program, located in the upper 32k of
= RAM, while running under Interpreter BASIC.
i
} Differences from Intcrpretcr‘
- 1. None.
Roms Needed (ECB=Extended,DB=Disk,B=Standard)
ot B
{ a .
b

{aaae | :‘_-‘

L

==
~
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o
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3.2.d FOR..NEXT (STEP)

N {

Functlion ' '
To allow a scries of instructions to -be performed in a
loop for a given number of times,

-

' 4

. Format - FOR cournter=start TO finish /STEPstep/...NEXT/counter/
g . ——— —_—
i ) counter -Index variable used to count thru

) a given loop (1V)
. ' start -Initial value counter assumes
{ ' when entering loop {IV,IC)
Lo + finish -Finnl value counter assumes in loop (IV,IC)
- step -Increment to be added to counter (I1V,IC)
! . ,
B

Exampnles

e 1. 10 FORX=1 TO 10:NEXT
i -In this example, the counter variable, X, is inc?emented

. by 1 from 1 to 10.
- : 2. 10 FORA{1)=J TO B(10,10)STEP-C(I,J)
; .7 ~In this example, the counter variable, A(1), is
e decremented by the amount contained in the integer array element
C(1,J). Furthermore, the initial value is the integer variable

EEY

f“ J and the final value, (which in this case is less than the
L initial value) is B(10,10). , C
7 Comments :

ij 1. The commands following the FOR statement are executed

until the NEXT command is encountered.
2. The counter is incremented by a specified amount when
A the NEXT command is executed. At this point, after incrementing,

L. the counter variable is compared to the final value. If the

counter is now out- 'of the range of the initial and final values,
[ . program control will continue to the command following the NEXT
g T command.

3. If the STEP is not specifled, the increment is assumed

R to be 1. 1f the step is negative, the final value must be less
i than "the initial value. ' : .
b . 4. FOR..NEXT loops may be nested, that is, you can place a

FOR..NEXT loop inside ancother FOR..NEXT loop.-Nested loops must
have a unique counter for each loop. The NEXT command for the
inside loop must appear before the NEXT command for the outer
loop. Up to 20 nested loops are allowed.

e )

Differences from Interpreter
1. Interpreter allows for expressions for the counter,
initial and final values.

~

"Roms Neede. (ECB=Extendcd,DB=Disk,B=Standard}
B

s I s B
-

¢

F-"—"-?%
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! MILBASIC 1.0 USER'S MANUAL .
E (- 3.2.¢
£ 3.2.c GO3UB
T Tunction i .
s To branch to and return from a subroutine beginning at a
. specificd 1ine pumber, .
& Eprmnt GOsSUBlinenumber
o Yinenumber ~The first 1lire in the
L. subroutine. (0-65535)
o Lxamples )
os 1. 1 GOSUBI0O00:STOP

1000 PRINT"Entering Subroutine 1000":RETURN
~-In the zbove example, line 1000 is called from 11ne 7 and
. then execution is termintated by the STGP. |
- 2.7 10 ON 1+J/100+1 GOSUB1000,2000,3000,4000
) ~In this example, the line number used in the GOSUB is
computed in the expression 1+J/100+1,

B Comments . ' ’ ;
i 1. You can call a subroutine any number of times in a
program. Subroutines may be nested within another subroutine.
2. A RETURN statement in a subroutine causes a branch to
the command following the most recent GOSUB statement.
- . 3. A subroutine may contailn as many RETURNs as logical flow
. requires, )
4. 1f lincnumber contains a nonexecutable command (eg.
REM,DIM,REAL), then cxecution proceeds at the flrst executable
statement encountered after "linenumber".

& .

Differences from Intétpreter

1. NONE
s _ :
i Roms Needed (ECB=Extended,DB=Disk,B=Standard) .

B

e ]
it
-
°

i

i
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MILBASIC 1.0 USER'S MANUAL

-
3 3.2.f
3.2.f GOTO '
Function '
To perform an unconditional branch from the current

- positlion in the program to a designated line number.
Format GOTOlincnumber

rri .

L‘ lincaumber -~Line number in BASIC source

' (integer between 0 and 65535)

- .

E ) Examples

F 1. 10 GOTO1000 '

;. -In the above cxample, program control is transferred to
the statements on line 1000, :

?'?

- Comments )

_ 1. 1T linenumber contains a nonexecutable command (eg.

- REM,DIM,REAL),then cxecution proceeds at the first executable

Lo " statement encountercd after "linenumber". :

e :

é, Differences from Interpreter . !

c 1. NONE i
{* Roms Needed (ECB=Extended,DB=Disk,B=Standard)

B ' . [}
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MLLBASIC 1.0 USER'S MANUAL

L 3.2.¢
3.2.g IF..THEN (ELSE) ) ==

Function

To make a decision regarding program flow based on the
result returned by an expression.

Format IF relation THEN statement(s) /ELSE statements(s)/

relation "~A comparison, using any relational
operator, between two expressions (IE,SE,RRE)
etatement(s) -Commiands or statements {(except IF,.THEN)

EE;EA_._.__“ les : )
1. 10 IF A=100 THENGOTO30 -
" 20 REM' skipped if A=100 -~ :
30 REM' _continue pregram

-This example shows a simple IF THEN statement. A ‘shortcut
for THENGOTC 1s Jjust THEN, therefore line 10 may read- 1LF A=100
THEN30. .

2. 10 IF SAS=DB% THENPRINTS$AS;"=";$BS ELSEPRINTSAS;" ";$%$B%

-~In this example, twe string variables are compared, and
the result is to print the relation of the two strings on the
screeen. Note the 3" must precede the 1st string expression if
strings are to be compared (otherwise the two binary numbers
A3(G) and B$(0) will be compared!).

3. 10 IF A+10.9/SIK(9*R)SP+R/TAN(U) THENGOSUB10Q00: GOTO1O
ELSEGOTO1000

~-In this example, two real expressions .are compared.

Commentq

1. If the relation is true (its value is not zero), the
THEN cliause is executed. Execution continues until an ELSE is
reached or the end of the BASIC compiled line is reached, in
which casec the program continuves on the next BASIC compiled
line.

2. If the relation is false, the THEN clause 1s ignored and
the' ELSE clause (if present) is executed. Execution continues
until the end of the compiled BASIC line is reached.

3. The combinntion of commands THENGOTOlinenumber may be

abbreviated as THENlincnumer for simplicity, as long as an ELSE
does not follow. .

Diffe*ﬁnceb from Interpreter - ;
1. The Interprcter allows nested IF..THEXN statements.

Roms Necded (ECB=Extended,DB=Disk,B=Standard)

B
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- MLLBASIC 1.0 USER'S MANUAL .
L 3.2.h
3.2.h OFF ERROR

. Function . ‘

‘ To disable any previously defined error handling routine.
“ .
. Format OFF ERROR
P _ Examples
: i 1. 10 ON ERROR GOT0O100

) .20 INPUT"Enter a number';A
. 30 OFF ERROUR:REM' disable error vector
T 100 PRINT"INPUT ERROR, TRY AGAIN"
L 101 GOTOZ20:REM' RETRY IF ERROR OCCURS

-In the above program, OFF ERROR is used to turn off the ON

.l ERROR that was defined con line 10.
L.

Commentis ) . )

‘ i. OFF ERROR causes control to bypass any error called
during execution of the statements that follow this command,
until another ON ERROR statement is executed.

2. 1f the program does not contain any ON ERROR commands,
the OFF LERROR is assumed and therefore does not nave to be
included in the program.

LAl

nﬁ"-q
]

t

13

£

Differences from Intcrpreter
1. The Interprcter does not handle OFF ERROR.

£

Roms Needed (ECB=Extcnded,DB=Disk,B=Standard)
B . _

s B i
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———— e e

3.2.14
.1 ON_FERROR | .

Ianution

To enable conirol tc pass to-a line or a subroutine when

an error condition occurs durlng execution of the complled
program., '

Format ON EHROW GOTO:GUOSUB 1linenumber

linenumber -DLinc number where control is passed
(Integer value 0-65535)

Examples
1.~ 10 ON ERROR GOTO1000 -
) 203 INKPUT "Enter input filename ";%$A$%
30 OPEN "1'",#3,AS%
* 40 OFF ERROR

1000 PRINTYFILE NOT FOUND":GOTOZO
In this example, if the file that is to be opened for input

is not found on the disk, an error occurs, in which case the
computer asks for the filename again,

Comments
1. ON ERROR GOSUB calls must call

a RETURN,

occurs.

2. If the program does not contain any ON ERROR commands,

tnhe OFF ERROR is assumed and therefore does not have to be
incliuded in the program,

a routine that contains
otherwise program execution may be altered if an error

Differences from Interpreter

1. The Interpreter-does not handlp ON ERROR,

Roms Needed (ECB=Extended,DB=Disk,B=Standard)

B




.

[ SO AN A I A P S S B e . S CHL A e Kl - RO B T 3oV BT VO TR SRV, EaT- SR S ees

i

L.

r

i

A T G

45

MLBASIC 1.0 USER'S MANUAL

3.2.1

ON GO(TO,SUB)

'unction
To branch to onc of scveral specified 1ine numbers, '

depending on the value returned when an expression is evaluated.
Format ON expression GOTO:GOSUBlinenumber,.,..
expression -Valuc which determines what

the destination line is (positive 1E)
lincnumber =Linc number in BASIC source .
: (integer between 0 and 65535)

Examples .

1. 10 ON TT-INT(SIN(U-1)) GOSUB100,200,300

20 . .

30 . _

In this example, subroutines 100,200 and 300 are cé}led if
the expression has the respective values of 1,2 or 3. -

Comments . ’ ’

1. In the ON...GOSUB statement, each line number in the
list must be the first line number of the subroutine.

2. 1f the expression has a value of zero or a value greater
than the number of "linenumbers in the 1ist, execution will
ccntinue to the next statement. o

Differences from Inlerpreter
1. None.

Roms Needed (ECB=Extended,DB=Disk,B=Standard)-
B . ‘ :
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MLLBASIC 1.0 USER'S MANUAL

.3.2.k  RETURN

Function

To return program conirol to the calling'routine.

Format RETURN

Examples -
10 GOSUBI000
20 .

1060 REM' subrouline entry .
1000,
1002 RETURN
In the above example; the subroutine 1000 was called, and
when a RETURN in line 1002 is executed, program control goes to
line 20, - ; '

Comments . )
- 1. The RETURN command must be used at the end of a
subroutine that is called using GOSUB.

2. The RETURN command must be used to reiurn control t6 the
caliing program when used with CALL and SUBROUTIRNE.

Differences from Interpreter
1. None

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
. ;
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MILBASIC 1.0 USER'S MANUAL

Function - ) ,
To terminate program execution, and to resume control to
the command level. -

Format STOP

Exnmples
i. . 10 STOP

Comments

1. The STOP should be used for program termination within
the main body of the program.

2. Execution of the STOP command is the same as the END
command.

3. When the STOP is executed, the 64k RAM mode is changed
back to the 32k RAM-32k ROM mode, and control is returned to .the
interpreter.

Differences from Interpreter

1. The STOP does not allow re- entry into the machine
lanpguage progrnm using CONT, whereas the Interpreter allows
this. .

Roms Needed (ECB=Ex(ended,DB=Disk,B=Standard)

I

B
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N MLBASICT 1.0 USER'S MANUAL
o
. : 3.2.m
b 3.2.m SUBROUTINE 4 L
: Functlon .
N To allow refcerence to a set of statements or commands by
{ . a single name and o list of parameters.
L Format SUBROUTINE name(arg,...)’
: name ~-Name of Subprogram (up to 7 characters)
i arg ~Variable tc be passcd to calling program
{ : or nsed as constant in subprogran
1 (1V,RV,SV)
2 Examples
! - 1. i0 REM' test of how to call a subroutine

20 INPUT"entler a number '";A:PRINT
30 CAL!, TESTONE(A)
40  STOD
t . , 100 SUBRNUTINE TESTONE(B)
, 101 PRINTNUMBER=";B
re 102 RETURN
200 END
in this example, the subroutine TESTONE is called und the

‘ anumber that was 1nput on line 20 is printed. LT
Comments .. ;
] T. The subroutlines, nalso calied subproprams, return values .
e to the calling program unit only through actual-dummy argumcnt

correspondence. In other words, the first variable in the

SUBROUTINE statements list is set equal tc the constant or

. variable thut is first on the list in the CALL statement, and so

g' orn for all of the arguments on the list.

U . 2, If the SUBROUTINE is to return a value to the calling

program, the argument in the list of the CALL statement must be

a*variable,

. 3. Within the subroutine, name may only appear in the

B SUBROUTINE statement -immedintely following the word SUBROUTINE.
Subroutine names arce uniquely distinquished by their first seven

choracters. ‘

' . 4. The subroutine list must contain the same number of
arguments as is contained in the CALL statement's list.
. 5.. The arguments that are passed in the argument list of
i . "the CALL statement ire pointers that are referenced by the ' »
G subrouiine program. '

6. If ian array is an argument on the list in a CALL

o statement, the first element that is referenced by the
£;l subrcutine . is the clement that appears on the CALL statement . ‘
‘ list. '

N

Differences from Interpreter
1. The Interprcier does not handle the SUBROUT;NT

Pl statement,

0

- Roms Necded {ECB=Extended,DB=Disk,B=Standard)
. B

!z‘ e

e
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I

k

[ 3.3 Math Functlions
'3.3.a
E 3.3.a ABS ‘
Function . )
F ) Te return the absolute value of the expression given as
. - the argument.
ﬁ«l
4 Format ABS(expression)
fa. .
expression ~-The value that gets passed to
the function. (RE)
!g L
:“
1
S Examples ’
. - 1.. 10 A=ABS(100-SIN(10-1)#*2)
¥
2
.
7 o Comments |
i_ ; 1. Negative expressions are made positive and the magnitude

is unchanged. Positive numbers are unchanged.

PR

Differences from Interpreter
1. None.

. »“;‘
?

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
B
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MLLBASIC 1.0 USER'S MANUAL

3.3.b  ASC

!/‘\

Comments

Function ,
To return the ASCII value of the string expression given
as the argument. to

Yormat ASC(éxprcssion)

cexpression -The value that gots passed to
thhe function. (one letter SE)

Examples
1. . 10 A=ASC(AS)
In thls example, the value of byte A3(0) is returned to A.

1. This command is not necessary in MLBASIC; but is used
only for compatibility with the interpreter, Example 1 could
Just as well be written as 10 A=A% and the result would be the
same., . : .

Differences from Interpreter
1. None.

.

Roms Needed (ECB=Extended,DB=Disk,B=Standard)

B
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r ( 3.3.c
k. 3.3.c ATk
Function
E To return the arc tangent of the expression given as ;hc
-7 argument.
£ Format ATN(expression)
E‘ expression -The value that gets passed to
5 the function. (IE,RE)
T-' xamples ’
3 1. 10 DEGREES=ATHN(Y/X)
¢

7.The result is in the range of -pi/2 to pi/2.

‘. Comments

q
c Differences from Interpreter
. 1. None. ' - !
.
¥

Roms Needed (ECB=Extended,DB=Disk,B=Standard)

’ - B, ECB .
E .1

TE
. . .I'



MLBASIC 1.0 USER'S MANUAL

3.3.d .
) 3.3.d C€GS
P —
e . Egpction
| To return the cosine of the expression given as the
¥ argunent, :
P Format COS(expression)

expression -The value that gets passed to
: the function. {(IE,RE in Radians)

1. 10 X=R*COS(THETA)
n ) This 1s the conversion from polar coordinates to the
rectangular coordinate =X, :

oo

i ( Comments

‘ b 1. The value returned is a real value from -1 to 1.

o . | -
ki

i, i

Differences from Interpreter
1. Nonc.

4
b,
Roms Necded (ECB=Vxtended,DB=Disk,B=Standard)
- TNEGE
k.
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MLBASIC 1.0 USER'S MANUAL

Function .
Converts a binnry coded string into a real number, '

Format CVN(exprossion)

cxpression -The string containing the 5 byte
' hinary representation of a real number
(S at least 5 bytes long)

'xnmnl cs
1. 10 X=CVN(AS)

Comments
1. The string that gets passed to the CVN routine usually
has been prcviously encoded using the MKN$ string function.

Differences from Interpreter
1. None. v - .

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
B, I.CB, DB

’
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MI.BASIC 1.0 USER'S MANUAL

T ! F—-‘
™

3.a3.f EOF

Funciion ‘ . ‘
To return the end of file status of the expression given

as the argument.

'

g

?* Format EOF(expression)
; lornat
S . .
e expression -The buffer that is being .
. : checked for the end of file
: (IE vslucs -2,0,1,2,...15)
¢
- Examples
o . 10 IF EOF(-1)=-1 THENCLOSE:STOP
: In this example, if the end of file is reached on the
“" cassctte Tile, all files are closed and program execution stops.
;
Y
Comments
{ 1. Thc EQF function must have as ilts arpgument a buffer
N number, whose buffcr was previously opened for input (OPEN"I" i

type). . -
2. If the end of file has been.reached after an INPUT, the
IOF call will retiurn a -1, otherwise it returns a zero.

Fr—ey
) ki

‘f%’t
¥
L . g
. Differences from Interpreter
- 1. MLBASIC trcats the values returned from an FOF call as
! an intcpger value, :
- 2. The Interprcter allows the EOF call ‘to be a true or
faise {LOGICAL) value.
l'a..;. _ .
{ Roms Needed (ECB=Lxtended,DB=Disk,B=Standard)
”" - B ‘ ) k N [y
L ' .
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b 3.3-‘1 nxp

r. Function
k- To return the natural exponcent of the expression given as

the argument.

Format nXP(expression)

E’ cxpression -The value that gets passed to
. ' the function. (11,RE)

. I'xamples
{; - 7. 10 A=FEXP{4.988+1)

[‘ Comments

. 1. If the expresion is too large, an overflow error will
- occur when called. - .

L
gw' Differcences from Inlerpreter .
i 1. None. )

Roms Needed (ECB=Ixtended,DB=Disk,B=Standard)
B, LCB

o

o
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( ' 3.3.h
3.3.h TIX , . '
- . Function
To return the truncated (integer) value of the expression
. given as the argument,
Format FI1X(expression)
T expression ~The value that gets passed to
| the function. (HE)
-
Fxamples .
« 1. 10 WHOLENUMBER=FIX(A)
‘. ’
: Comments

1. The difference between FIX and INT is that FIX does not
return the next lower number for a negiative expression., -

P Differences from Interpreter
’ 1. None.

s e gty

Roms Needed (ECB=Extendecd,DB=Disk,B=Standard)
§,TCh

]

2

PR

PR snEy
.

By

e
L3

]
I
.

&
/

M

A



U e g N e e AR N it A L T RNTLS BN SR TS BinSiod

o=

i

ey

14

o

4 l

-~

57

MILBASIC 1.0 USER'S MANUAL

3.3.1 JINSTR

Function :
To return the locntion in a string of another string,

Format INSTR(stidrt,search,target)
start -Bepinning character to start search (1E)
scarch -String in which the secarch is made (SY)
target -The string that is being searched for {(SFE)
Examples .

1. 10 POSITION=INSTR(1,AS$,"Target")

Comments

1. If the start is greater than the length of the search
string, @& zero is rcturned.

2. If the string to be searched for is not found, INSTR
will return a zcro. : '

Differences from Interpreter ' !
. None. : ’

. -

Roms Needed (ECB=Extcnded,DB=Disk,B=Standard)
B
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o

ARG

L

FroEan
~ H

%ij . (\>

3.3.5 INT | . T

Function

To return the next highest integer value of the expression
glven as the argument. :

Formnt INT(expression)
cexpression -The valuz that gots passed to

the function. (1E,RE)

les

1. 10 IF INT(1/4.)=1/4. THEKNPRINT :

In this example, a new line is printed to the screen when
3=00,4,8 and so cn. ‘A rcal expression is formed when the
vorinbic, I, is divided by the real constant, "4." (otherwisce,
the expression 1/4 will be integer if I is integer).

Examp

Conmernts

7. The INT function will truncate the decimnl part of a
numbor. . ’ .
' 2. To round a number to the nearest whole inteper, cone ‘must
add 0.5 to the real cxpression. For example, the statement
AB=INT{I+.5) rounds the variable, I, to the nearest wheole
number. . :

Differences from Intierpreter

1. None.,

Roms Needed (ECB=Extcnded,DB=Disk,B=Standard)

B
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MLBASIC 1.6 USER'S MANUAL

3.3.k

f'unction . ;
To return the length of a string.

Format LEN(expression)

expression -The string value that gets passed to
the function. (SE)

Fxamples
1. 10 $A$=AF+ISTRINGS(20~-LEN(AS)," ")

In this example, the string variable, A%, is made to be 20
characters long with the help of the LEN function.

Comments

1. If the string is of zero length, (the first element in
the string is a zero), LEN returns a O, :

Differences from Interpreter '

1. Nonc.

Toms Needed (ECB=Extended,DB=Disk,B=Standard)
B .
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3.3.1 LOG

Function .
To return the natural logarithm of the expression given as
the argument., !

Py

Format LOG(expression)

cxpression  =The value that gets passed to
the function. (IE,RE)

E'b"")ﬁli

L.

Examples
g 1. 10A=LOG(1.987)
:. o
. ]
E" Comments :
i 1. The LOG is the power to which the number e, 2.718271828,

must be railsed to result in the given argument.

Differences from Intcrpreter

1. None. : :
Roms Needed (ECB=Extended,DB=Disk,B=Standard)
- B, 1.CB :

% 7 '
1
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MIBASIC 1.0 'USER'S MANUAL

I'unction

L - T 7To return the next record number of the specified buffer,
‘.

iF . ,

. Format LOC(expression)

gf, cxpression  -=The buffer number (1E)

b '

A

s Examples

-~ 1. 10 A=LOC(BUFFER)

Comments y
1. The LOC function may only be used with flles thﬂt hqve
been opened for direct access (D' option in OPEN).

2. The location of the next record is set to 1 if no

. records have been read (using GET).
%ﬁ* 3.- The current rccord that exists in the buffer is egual to
{ the LOF of that buffer minus one.
A )
1
T
- Differences from Interpreter ,
3 7. MLBASIC allows LOC(-1), while the Interpreter does not.
il ’ :
- Roms Needed (TCB~lxthded DB= quk B= Standard)
B, LCB, DB
r-
»
s )
o
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¢
.

C 3.3.n
‘F" .

;. .4.3.n LOF
E.
- Function - : .
¥ To return the last record of a specified buffer.
A
- ' yormat LOF(exprecssion)
i Jormatr
€. ' : expression -The buffer number (IE)

Examples :
1. 10 IF LOC(1)-1=LOF{1) TIIENCLOSE:RETURN ) .

In this example, if the location of the current record is
the last record, exccution terminates. '

Comments
[l - P

1. The buffer must have been copened using the direct access
("D") mode.

Differences from Interpreter
1. None.

i "'Roms Needed (1ECB=Extended,DB=Disk,B=Standard) -
I3, uCH, DB :

e

ey
a 3

i
k.
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- ) 3.3.0
3.3.0 PEEK : o ,

Functlon - ‘
To return the once byte value of the specified memory ,

location.

M ert-rm’

Formatl . PEEK (expression)
— ——— ‘
3 expression -~The memory location that gets passed to
e the function. (IE)
& '
:
[T
il . Exanples
e _ T. 10 A=PEEK(25)*256+PEEK(26)

& Comments : .

. o 1. The argument must be an allowable memory location

I (0-65535). : ’
: PEEK is the compliment to the POKE statement.

H Q
S . .

Differences from Interpreter

! . 1. None.

L Roms Needed (ECB=Extended,DB=Disk,B=Standard)
B |

s

t.i:
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MLDBASIC 1.0 USER'S MANUAL

E,,(,

) 3.3.p
o 3.3.p POINT .
g L —
LN Function :
To return the value of the specified graphics cell.
£ : .
4
k
: Format POINT(x coord,y coord)
B ) -
3 . x coord -X coordinate in current graphics page (IE)
L. y coord -Y coordinate in current graphics.page (IE)
o
;
e Lxamplces .
i t. 10 IF POINT(10,5)=0 THENPRINT"OFF'" ELSEPRINT"ON'
3
b Comments
. 1. The value relurned is equal to -1 if the character mode
£ is on. o
L 2. If the graphics mode is on, the value returned is the
currcnt coler which is any allowable non pegative integer.
4
B,
7 Differences from lﬁierpretcr
e i. None. ' P
Yoms Needed (ECB=Lxtonded,DB=Disk,B=Standard)
o B :
£ :
b
QC .
i
Red
;'i"“ .
b
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| MLBASIC 1.0 USER'S MANUAL
) 3.3.q
- 3.3.q PPOINT
i Function . ) !

. " To return the color of the specified graphics cell.
3 - : \
i Format .  PPOINT(x coord,y coord)
E x .coord -X coordinate in current graphics page (IE)

y coord -Y coordinate in current graphics page (IE)
§
ﬁﬂ
L Exnmpleé .

1. 10 C=PPOINT(X,Y)

P Commcnfs . .
i ‘ 1. The X and Y coordinates must be within the allowable

range of the current graphics mode, otherwise misleading values
will be returned.

S~

Differences from Interpreter
1. Nonc. ’

g

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
. 1, TCB

r|

'Y

.

v
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Ei C . 3.3.r
3.3.r RND .. -
P Function’
! Te return a pscudo-random number between one and the
> cxpression given as the argument,
T
k. ' Format RND(expression)
bl expression  -The value that gets passed to
9 the function. (1E,RE)
:
.

Fxamples
1. 10 A=RND(100)

sy

=

; Comments
1. The argument in RND must be greater than one.
§,
L
?H Differences from Interpreter :
. 1. Nonc. ,

e
.

Roms Weeded (ECB=Extvndod,DB=Disk,B=Standurd)_
3 g

3

e I o T v B o TN S TR s T s
Ve .

~
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MI.BASIC 7.0 USFR'S MANUAL

4.3.s8 SGH

A G : ‘ 3.3.s

Functioﬁ )
To return the sign of the expression given as the '

argument.

. Format - SGN(cxpression)

cxpression ~The value that gets passed to
the function. (IE,RE)

Yxamples

?‘ 1. 10 TF SGN(A)ICO THENPRINT'"NEGATIVE"
i, FLSEPRINT"NON-NEGAT}IVLE"

gv 1

]

kL

Comments
1. The wvalue rcturned is as follows:
) 1 if exprission O
= - 0 if expression=0
- . -1 if expression O

{ Differences from Interpreter
= 1. None,
Roms Needed (ECB=Extcnded,DB=Disk,B=Standard)
a B
X .
”»

gy
{ H

£
b

4
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g . MILBASTC 1.0 USER'S MANUAL

R ' 3.3.t

;- - 3.3.1 SIN

" Function .

% 7o return the sine of the expression given as the

) argument. .

S

L. _‘ ~ Tormat SIN(expression)

cxpression =ihe value that gets passed to

Lo the function. {IE,RE)
-

i

- fx:nnplos o

i 1. 10 A=SIN(THETA-3.,14159)

i, Commonts

1. The argument must be in radians,

Diffcrences from Inlerpreter . .
1. None. !

£ AL ikt
2 "
P

Roms Necded (ECB=Extended,DB=Disk,B=Standard)
8

F“f‘ =ty

e

£
ki :

P

f&

F

I -!
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- MLBASIC 1.0 USER'S MANUAL

h 303-“ 89R

- 'unctlon

. To return thce square root of the expression given as

- argument.

a Format SQR(expression)

; expression ~The value that gets passed to

. the function. (1E,RE)

) , .

. Examples )

1. 10 DISTANCE=SQR(X*X+Y*Y) -

™ The square rootl function is used to find the distance
between two points.. ‘

b Epmhents : )

1. The argument must be greater than or equal to zero.

Negptive arguments result in a function call error.,
Differences from Interpreter

. ’ 1. None,

3{ ‘ -

i Roms Necded (ECB=Extended,DB=Disk,B=Standard)

L ‘ el .

%;‘;4_ A B,I‘J(—/U

o

,!.

fui

‘}'T\

*

€

&‘u B

™

r
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IR
i
ﬂ\‘ .

[
‘

) . ‘ . ' 3.3.v
. 3.3.v  TAN ' '

Function

To return lhe tangent of the expression given as the
argument,

Format TAN(expression)

expression ~The value thnt gets passed to
the function. (IE,RE)

Fxomples ~ -
1. 10 OPPOSITE=ADJACENT*TAN(THETA) .
The tangent function can be usecd to find thg length of an

inknown side, given one side and the angle between the two
sides. : :

T
th

¢

3

Comments : = '
T 1. The argument must be in radians :
; ' 2. The tangent function is undefined at pi/2 and -pi/2. An

overflow error will occur if the argument is sufficiently close
o to these points. :

R

B

i, Differences from Initerpreter

’ 1. None.

f

b .

. Roms Needed (ECB=Extcnded,DB=Disk,B=Standard)
t B, LCB . : :
f

s

o

3

g’kl ?
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3.3.w TIMER

Function . _
To return a Llimer value from the microprocessor clock.

=

Formag TIMER -
}:r 7 .
é Alternate Format . TIMIER=initvalue
. * initvalue -Value that the clock is
g‘ . initialized to (IE)
;1""!
b '
- 1. 10 A=TIMER
P 2. 10 TIMER=0

g “",‘!

Iy
9
Q
3
3
]
=3
)]

1. The cassctte and printing operations stop the counter,
2. The counter is incremented about every 1/60th of a

Differences from Interpreter
1. None.

o F

Roms Needed (ECB=Lxtended,DB=Disk,B=Standard)
3, LCD

From=

-

-y
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f MI.BASIC 1.0 USER'S MANUAL
L -
& : : 3.3.x
4 3.3.x VAL . e
- Function :
E . To return the numeric representation of a string.
) Format VAL(string)
o string ~-The numeric string (SE)
o Examples

1. 100 NUMBER=VAL('1224.999")
-In this cxample, the variable, NU, is loaded with the
rumber 1234.999. If NU was an integer (ie. it was not declared

with REAL)}, the variable will be loaded with the number 1234,
T .
= Comments
) A 1. The value rcturned is a real number,
) - 2. The string cxpression must be a legal numerlc string,
i otheorwise an error will occur. !
;e
. NDiffcrences from Interpretier
2 i, None.
R
B : ’
iz, Roms Needed (ECB=Extrnded,DB=Disk,B=Standard)

B
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3.4 String Functions
3.4.a CHRS

E Functlion )
To return the character for the given argument.

Format - CHR$(expression)

L . .

% expression -Anyv integer number :

. between 0 and 255 (1IE)

=N

¢

i
xamples

r 1. 100 PRINT#-1,ClIIR$(18); .

i, The CHRS function is being used to select the raphics mode
for the linc printer.

r

¥

i

- Commments .

i 1. The CHR$ funclion returns a single byte that contains

& the quantity specified in the argument. '

o

H

NDiffercnces from Jnlcrpreter
1. None.

gro=eg

1S

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
B .

E.,; )

e
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MLBASIC 1.0 USER'S MANUAL

(
3.4.b
3.4.b INKEYS
A Function ,
To return the character code for one scan of the keyboard.
I'ormat INKEYY:
- Lxamples
? 1. 100 FAS=INKEYS: IFAS=0THENT100
" 107 PRINTS®AS; :RETURN : :
. ‘ In this example, the keyboard ils scanned using the INKEYS$
: ' function. The routine continues to scan the keyboard until a key
S ‘ is typed in. When the key is typed, the character is output to
the screcn and program control returns with the ASCII character
code in zlement #0 of the string array, AS.
i Comments :
- . 1. 1If no key is typed when the INKEY$ routine scans the
- keyboard, the routine wiil return a zero, .
i 2. No characters are echoed with the INKEY$ routine. ¢
T pifferences from Ihterpreter
T 1. None.
l.f; 5 .
Roms Needed (ECB=Extcnded,DB=Disk,B=Staadard)
B . .
£
&r’- Vo ! 2
EE&J
P
[
tis)
L
ol
Cer
e
! .
Bas
B
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MI.BASIC 1.0 USER'S MANUAL

. 3.4.c
3.4.c LEFTS =

Functlgﬂ

To return a specificed amount of the left side of .a
speciftied string.

Format LEFT$(stiring,length) . o '
string -The string from whlch the final string
is formed (SY)
length ~The length of returned string (IE)
Tx amgles

1. 07100 $AD= LEFT$(AS, LFN(R$) 1)

In this cxaomple, all but the .last charqcter in the strlnp
varlable, A$ is returned,.

Comments -

T 1. The maximum length bf

the 5tring expr05°1on is 255
bytes,

2, 1f tﬁe length of the final string is greater than the

string argument, the resulting string will only oe as long as
the initinl qtrlng argument,

Differences from Interpreter

1. Only a qtrlng viriable ls allowcd as the string argumcnt
in MLBASIC. _

Roms Neceded (ECB=Extended,DB=Disk,B=Standard)
K B - ', : .
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> 3.4.d
3.4.4 MID%
Function . )
- To return a specificd amount of the middle of. a specified
o string.
I
?' Format MINDS(string,position,length)
o )
string ~The string from which the final string
e is formed (SV)
%1 position -The location in original string
: wheve new string starts (IE)
- length -The length of returned string (IE)
o
e Example ' ,
T 100 $723=MIDS(AS, 10, LEN(AS)-5)

o _l Comnments '
§ : 1. The maximum length of the string expression is 255
. bytes : . . :

ytes. _ i
» 2. 1f the length of the final string is greater than the
v string argument, the resulting string will only be as long as
e tho initial string argument. -

Differences from Interpreter

7. Only a striniz variable is a110wed as the string argument
in MLBASIC.

2. The length must be included with MLBASIC.
3. MLBASIC does not support the command

P MID$(oldstr,position,lJength)=string. The command can be
1 duplicated, since MLBASIC allows changing elements within a
string. The following - command in MLBASIC would perform the :
g MID$= function, as noted above: .
i $oldstr(position)=siring+RIGHTS$(oldstr,LEN(oldstr)-length)
&id - - — e e
w', For Exnmplb, the Interpreter command:
H 10 MID$(AS,12,3)="NEW"
7 Can be performed by the following MLBASIC command:
v 10 SASCI2)="NEW"+RIGUTS(AS,LEN(AS)-3)

Roms Neecded (ECB=Extended,DB=Disk,B=Standard) -
B
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L MLBASIC 1.0 USER'S MANUAL

[~ " 3.4.c  MKN$ ' . —

Function .
To return a 5-byte coded string that represcnts a real

?' number in blnﬁry form,
k
g Format MENS (number)
numbor ~The real value that gets coded
5*1 . : _ into the 5 byte string (RE)
b .
L" .
Examples. ‘
- T. 100 $AS=MKNS$(99.99999+1) :
i - 2. 100 LSET A1$=MKNS(A)+MKNS$(12345.) .
e The MKNS function is most useful in forming dnta within a
g direct access buifer ficld.
Lo
{
5 Comments
i 1. The MKNS function may form real numbers on mass storage
tlecvices such that the INPUT command may read the data back into
F- A real variable without having to call the CVN function.

NDifferences from Interpreter

1. MLBASIC allows more general use of the MKN3 Iunction.
The Interpreter only allows the use with flelded strings.

Roms Needed (ECB=FExtended,DB=Disk,B=Standard)
B, .CB, DB

g T s T

.
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MLBASIC 1.0 USER'S MANUAL

.4, RIGHTS

Function

To return a specificd amount of the right side of a
specificed string. )

S Formnt RIGHTS(string,lcngth) .
| ‘ string ~The string from which the final string
, is formed (8V)
- . length -The length of returned string (IE) -
j .
L Ixamples .
- 1. - 100 $A$=RIGUTS(BS$, 100)
- Comments . .
- 1. The maximum length of the string expression is 255

' bytes.

2. If the length of the final string is greater than thc
string arpgument, thi resuvlting string will only be as long as
the initinl string argument., ,

Differences from Interpreter

1. Only a string variable is allowed as the string argument
in MLBASIC, ’ .

oms Necded (ECB=Extended,DB=Disk,B=Standard) .
B . i

g~eTHR

)

e



~

F PN SO RY I VR AR EL oy 18 R TR o TEN LS P Ry A DR oA AN Sl be e . 1 it~
..
79

v
| MILBASIC 1.0 USER'S MANUAL
g 3.4.g
~ 3.4.¢ STRS$ J .
. Function .
L“ To return the ASCIT string of a given real number.
- Format STR$ (number)
51 number ~The number that gets converted to
k an ASCI] string (IE,RE)
F.‘ ’
£
P Exnmglegy
i 1. 100 $AS=STRS(100+A)

Comments ) .
e 1. The first charactlter in the string returned is the sign
B character, If the nomber is negative, this character is a "-",
’ atherwise it -is a space.
P
i Differences from Interpreter
L. 1. None,

Roms Needed (ECB=Lxtcnded,DB=Disk,B=Standard)-
B ,

1

Parneren
£
1

o
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3.4.h
g 3.4.h STRINGS
\ : Functioen : .
Tao return a string contalning a specified number of a
0 : specificed character,
. ;
%ﬁ Format STRINGS(Jength,character)
§. ———emees
length ~-The number of times the character is
?‘ - to be repecated in the string (IE)
5 character -The one byte character code (IC,I1V,SC)
[l
A
i
.- Lxamples . ' X .
i 1. 10 SAS=AS+STRINGI(20-LEN(AS)." ") . .
R In the #bove ecxample, the string variable, A%, is padded
with spnces on the cond such that the string is always 20 bytes
H long. ’ :
i - ' Comments ' s :
i 1. The maximum length of the string is 255 bytes.
]
[V

Differences from Interpreter
s ] 1. Nornie.

fas Roms Needed (ECB=Extended,DB=Disk,B=Standard)
T, G0 '
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3.5 Graphics and Sound Commands

. 3.5.a

Function
To turn on the sound from the cassette,

Formnt AUDTO ON:OFF

Examples
1. 100 AUDIC ON

Epmmonts
1. The audio is normally turned off, so AUDIO OFF is not
ncecded. .

Differences from Interpreter
1. Nonec.

Roms Needed (ECB=FExtended,DB=Disk,B=Standard)
B :
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3.H.bL  COLOR
Function
To specify the backpround and foreground colors of the

rzraphlecs screen,

Format COLORforepground, background
foreground ~Calor cof foreground
' (1F as allowed in current PMODE)
background -Colcor of background )

(1) as 2llowed in current PMODE)

Examples. :
7. 100 COLOR 5,7

Comments

’ 1. 1f COLOR is not used, the computer sets the foreground.

in tho highest color code allowed and the background to the

lowest allowable color code. : !
2. The following numbers represent the allowable color

codes:
0 - Black
1 - Greon
2 - Yellow
3 - RBlue
4 - Red
S5 - Buff
6 - Cvan
7 - Magentan
8

- Oranpe

Differences from Inferpreter
1. Nonc.

Roms Needed (FCB=¥xtended,DB=Risk,B=Standard)
B3, BCDB
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P 3.5.c¢ CLS

o Function ‘
L To clear the text screen to a desired color.

. : ,

k- _iig_rmnt CL.S /Co]n_:v_'/

;T cclor -Color of foreground screen (IE)

2

i;.

w4

ﬁznmnlcs'
. ’ i, 100 CLS
2. 100 CI1.86

Coments

1. ITf the coler is omitted, the screen is cleared to the
w color green,

i 2, The following numbers represent the allowable color

" codes: . :

o 0 - Black

; 1 - Green ) .

L. 2 - Yellow . '
3 - Blue

il 4 - Red

i 5 - Buff .

B 6 - Cyan '

r 7 - Magenta

: 8 - Orange

%]

ey
|4 :

T” Differences from Interpreter

4 1. None.

Ea

EJY . Roms Neeried (ECB=Extondcd,DB=Disk,B=Standnrd)

. ’ B ‘ '

. _ ,
°

“
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Comments

To draw a clicle to the graphics screen.

Format CIRCLE(x,y),radivs/,color//,hw/,start,end/
x -X coordinate of circle's center (IE)
v -Y coordinate of circle's center (IE)

radius -The c¢ircle's radius. One unit of

Aco]nr -The coloyr code of the circle

hw -The height/width ratio (RE from 0 to 256)
start ~-The «tarting point on circle where
circle is made (RE from O to 1)
end ~The point in the arc where the circle
- is terminated (IE from O to 1)

i )mrm] cSs

1. 100 CIRCLE(H0,50),10

(50,50) ,

2. 100 CIRCLI(H0,50),10,1,1,.1,.2

This example draws an arc centered at (50,50), with
radius of ten units, {from .7 to .2 in the color green.

1. ftems that appear in the list beford an optional
that is sclected must be included. For example, if start
are uﬁnd color and hw must be included.

2. If “the endinig point is less than or equal to the

starting point, a complete circle is draw.
3. The default valucs for the optional items are as
follows: '
color -Current foreground color
hw -The value 1
stiart ~The value O . .
end -The value 1

Differcnces from Inferpreter

1. None.

Roms Needed {(RCB=Exteonded,DB=Disk,B=Standard)

B, ECB

Foigar. SALGATTT N L Sk AT 1 AR e bedes : it pTe———
84
MILBASIC 1.0 USER'S MANUAL
3.5.d
d cIncLn
Function

radius is equal to one point on the screen (IE)

This cxample d):n: a circle 10 unltc in radius, centered at

a 1

item
and end
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) .3.5.e
A.5.0  DRAW
af_ Function . '
To draw in the graphics mode according to a given sequence
B of pre-established commands, *
1
L.
i TFormat DRAWcommand stiring
' command strinpg -The string that contains the.
- : ) shape to draw (SE)
i ’
o Fxamples
EE . 1. 100 DRAW"BM100,50,U10,R10,D10,L10"
s

In this example, a box, 10 units per side, is drawn.

.

Comments

i 1. The following commands arc allowable:
LI ' Motion Commands .
; M - Draw to X,Y coordinate equal to°

the origin plus a specified X,Y offset.

| U - Move up a specified number of units

D - Move down a specified number of units °

L - Move left a specified number of units ° !

R -~ Move right a specified number of units
7 I = Move up then right a specified number of units
i, FF - Move up then left a specified number of units

G - Move down and left a specified number of units
. H - Move down ond right a specified number of units
i X —_&;ocute a BASIC defined substring

. Modes
& C - Color code to use
b 0 - Black
1 - Green
e 2 - Yellow
L‘ 3 - Bluce
B "4 - Red .
- 5 - Buff
[, 6 - Cyan
o 7 - Magenta
8 - Orange

A - Angle (0=0 degrees,1=90,2=180,3=270)
S - Scale factor in 1/4 increments .
(1=1/4 scale,2=1/2,3=3/4,4=full,5=5/4,..)

e B s B e
~ 3

™

-
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Ontions

N - Do not update cursor origin
B~ Do not draw, just move

Differcences from Iuterpreter
1. The subsiring execute command must exeécute a

string

defined in the Interpreter mode. The "[" special character is

used in the following cexample:
100 {AS="D10;RI10;U10;L10;"
107 DRAWTBM1I00,50; XAS"

In this ecxamnle, he substring defined has no effect on the

string variable AS, if used elsewhere in the program.

Roms Neceded (ECB=DIxtended,DB=Disk,B=Standard)

-

B, LCR
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I'unetion
To draw a linc between two points.

Format LINE(x1,v1)-(x2,v2),action/,option/

x 1 -X coordinate of starting point (TE)

y1 -Y coordinate of starting point (IE)

x2 -X coordinate of ending point (IE)

y2 -Y coordinate of ending point (IE) .

action ~Itow to draw the line, Allowable are:
PSET ~ Sets line to foreground cclor
PRESET - Sets line to background color _ ,

option -Box option: _ : _ t
B - Draw a box-using points as the '

corners of the box
BF - Draw a box, and fill it 1in

7

1. 100 LINE(1,1)-(11,11),PSET .

In this cxample, a line is drawn from (1,1) to (11,11).
2. 100 LINE(1,1)-(11,11),PSET,BF :
n this cxample, a box is filled in between (1,1) and

)

1
(11,11

Comments

1. The allowable limits on the X and Y coordinates are from
O 1o 250 in the X-dircetion and from 0 1o 191 in the
Y-dircction.

"NDifferences from Interpreter

1. MLBASIC requires that the starting pocint be defined.

Roms Needcd (ECB= Extcnded DB=Disk,B= Standard) s
B, CH '
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3 M

3.5.¢
. 3.5.g PAINT
e Function .
To paint the screen between a pre-established border, in a
i specified color.
L. i
S
¢ = Format PAINT(x_coord,y coord),color,border
- x coord =X coordinate where painting begins (IE)
i y coord -~Y coordinate where painting begins (1E)
L cnlor -Color code to paint with (IE)
bordoer ~-Color code of border where
e : painting is to stop (IE)

Yxamples . -
1. 100 PAINT(10,10),4,4

Comments .
' 1. The color uscd in the PAINT command must be allowable
under the current PMODE and color set. - .
_ 2. Yhen the color specified is higher than the allowable
- color, the color has the color set number subtracted from it.
For example, if therc were four available colors and the color

CES code 5 was used, the actual color painted will be the code 1
i (=5-4). . * :

Differences from Interpreter
1. None, .

Roms Nceded (ECB=Extcnded,DRB=Disk,B=Standard)
B, BECH




[AE VTR RIS B0 - ST & SRRt I IFTEIC B PA  RT B R A L

[ | | B9

MILBASIC 1.0 USER'S MANUAL

. 3.5.h

3.5.h DPCLFEAR
r ,
£ Functjon )

To rescorve «paoce in momory for a graphic page.
tﬂ 13
- Format PCLEARpanc

e pafre -Totlal number of 1.5X graphics pages (IE)
Fr.
E.
o ' Examples
3 1. 10 PCLEAR1G . .
e In this examplce, 16 graphics pages are being reserved in

memory. This allows 4 high resolution screens to .exist in memory
p , at the same time,

Comments

i 1. The PCLEAR command clears. momory in order to make room
. ) for tne graphic pages.
y 2. The PCLEAR command, if used limproperly, will crash the
- program, or give runtime error warnings., i

3. The maximum allowable number of pageés that can be
cleared depcend on the -amount of memory avallable 1n the lower -
32k of mcmory.

4. Graphic pages are not allowed to exist in the upper 32k

o or RAM (32768-65535)
b
E Differences from Iniorpreter
T. MLPASIC allows more than 8 graphic pages to be cleared.
A
:
Bo
- ) Roms Needed (ECB=Exiended,DB=Disk,B= Standard)
1
t B, ECB

e

rfﬁ i B S |
| ~
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. P .
l\
i~ 3.5.1
E a.s.1 DPCLS
,.' ‘ - Function
¢ To clear the mraphics screen,
2
Format PCLS/colar/
11';; color -Color code to clear screen in (IE)
i , Examples
1., 100 PCLS3
g Comments ,
‘ ' 1. If the color is omitted, the current background color is
uscd. : T o
. 2. The PCLS command is used to clear the graphics screen in
: the same way as CLS is used 16 clear the text screcn.
L ) : 3. The following numbers represent the allowable color
codes: ’
s 0 - Black
) 1 - Green
- 2 - Yellow
3 - Blue
i 4 - Red
i 5 - Buff
6 - Cyan
i3 7 - Magenta
i 8 - Orange
Eil..-l
E Differences from Interpreter
W 1. Nonec.
¥
= Roms Needed (ECB=Extcnded,DB=Disk,B=Standard) :
b
W
.
!
L.

f:‘»'v;:;'a;

- :Z&J

i
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. 3.5.j
d.5.3 DPLAY
Funétinn

To play music according to a pre-established sequence of
commands, . .

P
g N
. :
f" ' Format " PLAYstring ' ' .
L.
. strinigy -Sequence of commands that define
- the musical “score'". {SE)
! .
Ixamples ]
f‘ 1. 100 PLAY A%+BE+"CDEFG;03;ABAO2; FEDCBA"
i;“u
e
1 Comments
= 1. The Tollowing commands are allowed in the PLAY statement
. string:
3
i;_ ¢ Command Funclion
N NHotc - The Note to be played consisting of:
7 A number from 1 to 12 or
i The letters A to G (plus #=sharp, -=flat) .
0 ~ Allows selection of other octaves (1-5)
o L - Allows choosing of the note length

where the number that follows has

the length in 1/L time. For example:

IL1=whole,L2=half,Ld4=quarter,L16=one sixteenth
(allowable lcngths are 1 to 255)

Mg FE

¥

st |
s

: T - The tempo to be selected (1 to 255)
: " The tempo T2 is used by default

F v - The volume may be selected (1 to 31)
i ~ The volume V15 is used by default

p - The pause-length (1 to 255)
- where the duration is 1/P. For example:
1 Pt=full,P4=quarter,PB=cipghth,P2P4=3/2,ctc
b X - Exccute a substring defined in BASIC
F. 4
L, Differcences from Interpreter

1. The substring exccute command must cxecute a string
defined in the Interpreter mode. The "{¢ spe0111 character is
usced in the following example:

100 [ AS="CDEVFG;03;ABAO2; FEDCBA"™
- - 1071 PLAY"T4;VH; XAS"

,_(\‘ -+« In this example, the substring defined has no affect on the
string variable A%, if used elsewhere in the program.

Roms Needed (ECB=Extended,DB=Disk,B=Ctandard).
B, ECH

e
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gert (
! '
H
3.6.k  DPMODE
£ Tunction .
To sclect the desired graphics mode and page.
¥ ' ’ ’
.
‘ Formnt PMODEROd !, page
mode ~Graphics mode to select (IE value O to 4)
- pagpe ~Starting graphics page (IE value 1 to 8)
i
w Fxamples
e 1. 100 PMODEA 1
Comments ;
= 1. T the PMODE 1s not used in & graphics program, the
; defnault is PMODE2, 1. ' .
NDifferences from Interpreter
il . 1. None.
W : ‘
i ) Rtoms Needed (IECB=Exlended,DB=Disk,B=Standard)
B B, ECB .
(.

E’ET

|

ey
/\
-~

D: * i k .

5
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"3.5.1 -PRESET B . 3.5.1

Function
To reset a point to the background color.

Format PRESET(x_coord,y coord)
L x coord -X'coordinate of point (IE) )
: y coord ~-Y coordinate of point (IE)

Txnnplqi

7. 100 PRESET(10,10)

-

Comments _ :

o o 7. The PRESET command does not need a color for the
% argument Since the color used is always the current backpround
b color. :

. . 2. The RESET command differs from the PRESET command in
H that the first is for low-resolution graphics, and the latter is
I for all-resolution prraphics. '
b

Differences from Intcrpreter
1. Nonc.

ey

.

Roms Necded (LLB Extended, DB Disk,B=Standard)
B, EC
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ey
-,

3.5.m DPSET

P
i

a4

Finction
To set a point to a specified color,

| b aata

Format PSET(x coord,y ccord/,color/)

x coord -X coordinate of peint (1E)
y coord =~Y coovdinate of point (1IFE)
color -Color code of point to set (IE)

Fxamples
1. 100 PSET(20,20,2)

- . Comments . : . -
i. 11 the color code is omitted, the current foreground

; color is uscd,. . B
: 2. The followim; numbers represent the allowatle color
codes: :
0 - Black ’
1 ~ Green ,
2 - Yellow
v 3 - Blue
0. " 4 - Red
& 5 - Buff
G - Cyan
£ - 7 - Magenta
i 8 - Orango
Differences from Intlerpreter
1. Nonc.
L ) Roms Needed (ECDB=Exicnded,DB=Disk,B=Standard)
' B, ECB :
i
I8 ’
ed
L« ’
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~

; 3.5.n
- 3.5.n RESET

!B.‘“Inl'ﬂ_

Function

g To resct a point 1o the background color.
iu .
57 ) Format RESET(x coord,y coord)
%i_ x coord =X coordinate of point (IE)
I- y coord -Y coordinate of point (IE)
r ,
i Examples
v 1.- 100 RESET(10,10)

o
7 © Comments )
; . 1. The RESET command does not need ‘a color for the argumeéent
el since the color uscd is alwzys the current background color.
- 2. The RESET command differs from the PRESET command in
{l that the first is for low-resolution graphics, and the latter is
& ‘ for all-resolution graphics. ' 1
e
L"‘
G
o Differences from Interpreter
¥ 1. None.
& " .
1; ' Roms Needed (ECB=Extended,DB=Disk,B=Standard) .

. B . i ) .

4

S I s B s B i B
. ) )
—~
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3.5.0 SCREEN

Junctlon
To define the screen display and color set,

Format SCREENtype,set

. type ~-Type oT screen O=text, i1=graphics (IE)
set -Color sct to use
O=Green,Yellow,Blue,Red -4 Coler Mode
0=Black,Green -2 Color Mode
1=Buff qun Orange, Hapenta -4 Color Mode
1—B140k Buff -2 Color Mode

Fixamples

i. 100 SCREENT,

Comments

g

If the color set is greater than one,
used. ’

Differcnces from Interpreter
1. Nonc.

Roms Needed (ECB= Fxlcndod DB=Disk,B= Standqrd)
u, .CB

the value one is
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.

3.5-2

?, 3.5.p SET
..

S |

cd

?-;‘;;‘ » :

E‘.J ;{T‘?

A B

| 2

3

|

ey T

LS

7

'ﬂf:-..-_* )

L.

Functlon '
To sel a point to a specified color.

Fofmat SET(x coord,y coord/,color/)
x coord -X coordinate of point (IE)
y coord =Y coordinate of point (IE)}

color -Color code of point to set (IE)

Eznmples )
. 1. 100 SET(20,20,2)

Comments ' : . .

1. If the color cnde is omitted, the current foreground
color is used. ) . .

2. The following numbers represent the allowable color

codes: ) .

- Black

~ Grecn

- Yellow
- Blue

- Red
Buff

- Cyan

- Magenta
- Orangc .
only allows low-resolution graphic mode.

HONOUNAWN - O
|

W
U
™

Differences from Iﬁtorpreter
1. None.

Roms Neecded (ECB=Extended,DB=Disk,B=Standard)
B - : :
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3.5.q SOUND 1 SARE,

Function o .
To sound a specific tone for a specific durantion.

Format SOUNDtonv,duration'
tone -Tone of sound (IE from 1 to 255)

duration -Length c¢f note (IE from 1 to 255)

Exanmples

1. 100 SOUND100, 100

Comments .
1. The duration of one unit is abvout 6/100ths of a second,

This means that the range of durations is from 6/100ths of &a
sccond to 15.3 seconds. - : )

Differences from Interpreter
1. None.

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
. B :
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3.6 Other Commands

r.' X ) . : ‘ 3.6.a
1y 3.6.a DATA ‘
Functiqﬂ

To store string and numeric constants for use with the
READ statement.

E— ir

Format DATA/mode, /data, ...,
Et " mode -Mode of étoring data constants

$ - Store data in a string format

. (terminate string bytes with 0)
5 % - Slore number as one byte integer
L . (two byte integers are default)
- data ~-String or numeric data (SC,IC,RC)

Examples

o - 1. 100 DATAQ"THIS IS A STRING"
In this example, a string constant 1is stored which can
iater be read using a command like READSAS.
pee o 2. 100 DATA%160,99,56,200,109,107,23,123, 88
? . 101 DATA%190, 193 198 99 8/,57
- 102 GOSUB100: HEM' Execute a M.L. ROUTINE !
In this examplce, the data lines 100-10171 centailn machine
languapge instructions. Each item in the data list occupies only
once byte in memory. It is possible to store machine language
routines in data statements, and execute thep using GOSUB or
GOTO. . ’ '

S

rm\a}:

.' ) .

Comments R
1. If the "$" mode is not used with strings, a terminating
zero is not stored. In this case, a READ VAR$(I) type command
might be used to reiad the string data one character at a time. -
2. All DATA stntements must be grouped together. In other
words, the DATA statements must not have any other ccemmands like
PRINT, INPUT,etc, between them. The location of the group of DATA
= . statements can be anywhere in the program.
L 3. A NMESTORE must be used to initlalize the data pointer to
" the bcpinninp of the data list.

A B M

Differcnces from Interpreter ' S
& . 1. A RESTORF must Lo used to initialize the datn polntcr to
- the bepinning of the data 1list in MUBASIC, I
2. Data statemcnts must be grouped. : SRR IS I RS

LN

S T S

Roms Needed (ECB= Extonded DB=Disk,B= Standard)
B

-
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. (
3.6.b DIM
4 .
; Function
" To reserve spiace in memory for a variable
.
.
: Format DIM arravname,...
i o arrayname ~Name of array followed by number

100 DIM A(100,170),8%(10,10),C$(100)
a 100 by 1Q integer array . is defined.
a 100 element string array are declared.

character variable names are recognized,

name is acceptable,

of bytes to reserve for each dimension

intepger arrays may not have a dimensioned
. 1]

REAL is used to dimension real arrays.

Only single letter array names are regogqi

!{ -
4
-]
L.

,
A Examplies
e 1.

In this example,
7 Also, a 10 by 10 and
.
-
: Comments
e 1. Only singic
{ althouph any
i ' 2. Dimensioned
Lo real array with same name.
3. The command

§ ‘
.
. .
i Differences from Interpreter
hoeoo 1.

: MILLBASIC.
o
A
.
i B
&,

Roms Needed (ECB:Extcnded,DB=ﬁisk,B=Standard)'13’#i?}35

#edwiﬂ
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3.6.c LLIST.

Function

Too 1ist a scquence of BASIC lines to the printer.

Format LLISTrange

range -Valuc or range of values (IC)

Fxamples )
1. 100 LLISTO-65000

In this cxample, all possible lines will be listed to
printer if line 100 is executed (in the compiled propram).

Comments

arc not listed.

Differences from Interpreter -
1. None.

Roms Needed (ECB=Extended,DB=Disk,B=Standard)"
' B

W

1. Only BASIC program lines are printed. Compiled program
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3.6.d4 MOTOR

Functlon-
Tc control the cassette motor,

Format MOTOR ON:OFF

Examples
1. 100 MOTOR ON

Comments - -
1. -The cassettc motor Iis OFF by default.

Differences from Inlerpreter
1. None.

Roms Needed (ECB=Extended,DB=Disk,B=Standard) -
B
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Fdnctloﬁ”
To store a bvie in memory.

Foyrmat POKE memory,bytle
memory ~Location in memory to store byte (IE)
byte -Value from O to 255 (IE)

Examples
1. POKE25,6:POKE26, 1
The POKE command is often used to control Interpreter

functions. In this cxample, the start of the BASIC program in
memory is POKEdQ into memory. ’ ’

Comments ) o A
1. The POKEL is complemented by the command PEEK.

Differences from Interpreter
1. Nonc.

SO A

=

lloms Necded (ECB=FExtended,DB=Disk,B=Standard)® %
B A , .
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- (
l B
; 3.6.f °
- 3.6.7 READ -
3 Function’
. To read a numeric or string value from a DATA list and to
assign it to a variable.
i‘" .
'% - v
R Formant NEAD/modc/name, ... !
2 ; roymay mouy/pant
i modoe ~-Type ot dato to be read.
: F==tlringz data with zero byte terminator

T %=one byte binary data
5 . name -Name of variable to read data into (RV,IV,SV)
éﬂ"(
- Lxamples
P : 1. 100 RESTORE
e . 1071 RIEADSAS

- S 102 READTD . A

;

> Comments ‘ .

"77.71f the mode is not used with a string variable, the, READ
w11l return one byte to the specified string element.

Differences from Ihterpreter

R . The Interprcter does not support the "$"'and nagy
options, .

T 2. MLBASIC requires "3$" be used in front of the string
g variable name, if the entire string is toc be read into the
: ' array. : -
- 3. With MLBASIC, a RESTORE must be used before the first -
! NEAD statement, so that the DATA 1list is initialized to the
s first-item, ' :
% N *
Roms Nececded (ECB=Ext!ended,DB=Disk,B=Standard)
s B
b
k‘,
B
£,
i, .
o (\t
7 -
3 .
| 49
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3.6.g
RFM ) e
Function.
To display a messape within a program.
Format REMrcemarks
remarks . ~Any nonzero byte. )
Lxamples

1. 1000 GOSUB20000:REM' CALL ROUTINE TO SORT

The REM is often used to indicate to the programmer what is
going on in the program itself,

Comments

1. The REM statement must be the last statemeht in ﬁ BASIC
line.

2. The REM statement does not occupy any space in the final
compiled propgram. MLBASIC simply skips over thesge commands,
does not have to translate them.

3. 1If the line containing a REM has no executable
instructions (ie. PRINT,INPUT,etc), then program control passecs
to the first executuable command after the REM statement.

4. REM statements can be branched into from a GOSUD or GOTO

call, Excecution will begin with the first executable command
that follows the REM statement.

and

Differences from Interpreter e R L
1. MLBASIC only allows REM to appear at the end of a line.

Roms Needed (ECB=Extcnded,DB=Disk,B=Standard) =~ . -2
B |
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.6.h RESTORE

Function : ‘
To initialize the data polnter to the first item in DATA
ligt. : ’

Format RESTORE

Fxamnles ’ -

”“ 1. 100G DATA1,2,3,4
101 RESTORV:REM' initialize data
702 TORI=1TN4:READA(I) :NEXT

Comﬁerts
T 1. The RESTORE must be used before any READ sta*emcnt is
executad. )

2, After a RESTORE is executed the next READ statement
wiil bLegin recading data from the firat item in the first DATA
statemeont that appears in the program.

.3. The RESTOIE must appear after the DATA statement. In
other words, the RESTORE may not appear in the progran before a
DATA statement,

Differences from Interpreter ’
i. MLBASIC requires the R“STORD to be used befoxg any READ
command is executed.

Roms Needed (ECB=Extecnded,DB=Disk,B=Standard) -
B :

oy
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- (
o 3.6.14
B 3.6.1 RUN
T Functlon’
i To execute a BASIC program,
F.
S
Format RUN/1lincnumber/
§ e linenumber -Number of entry into BASIC program (1IC)
5.\—
. . Examples '
e 1. 100 RUN1000
L.
l' Comments .
e 1. This command is used to run a BASIC program froft within
) a compiled machinc language progam.
i. . : )
.
¥ Differences from Interpreter
i , 1. None. :
r
. ' Roms Needed (ECB=Extended,DB=Disk,B=Standard)

B

.‘j
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.
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WS 3.6.3 TAB
Function

: Tc position output in a PRINT statement to a speciflied
column. .

Format TAB(position)

[}

position -Position of tab (IE)

%
. Examples ‘

! 1. 100 PRINT#-2,"TOTAL=";TAB(30)TOTAL
E“ Vomments

1. If the current column position is less than the tab

. position, spaces (ASCI1 #32) are output to the device, unt11 the
f . tub .posiition is recached.

” 2. 1f the current column position is greater than the tab
position, backspaces are output until the tab position equals
the current column position. Note that prtn*ers that do not
support backspacing (ASCII #8), cannct have d TAB less tnan thc
current print location.

Differences from Interpreter ’ ) ‘ .
1, With MLBASIC, the TAB will ‘output backspaces if the o
current column positloﬂ is greater than the tab.,- BT

Jioms Needed (ECB=Echnded,DB=Disk,B¥Standard)"”‘ T
' B

T
i 3

B
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C.

3.6.k VERIFY

Function ' .
To select the verlification option for 'disk output.

| iagaa o) ]
¥ b
i 3

o Format VERIFY ON:OFF
é; Examples .
1. 100 VERIFY ON.
r
£
- Comments . .
§ , 1. If the VERIFY ON command is used; all disk output will
& be verified with memory contents. .

2. By default, the VERIFY option is not "ON", therefore a
VERIFY OFF is not nccessary in a program, '

sy

Differences from Interpreter
1. None.

[ Eahdert
% A

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
B, LCB, DB .

k!
" 4
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! '

3.7 Specinl Commands

-
!
. 3.7.a
3.7.a DLD _—
A
;. ' JJunction
- : To load a 16 bit integer value from memory into a
L variablo. .
f" Format DLD{memnory,name)
€.
memory -Location in memory of first byte .
o of the two byte integer (IV,IC.from O to 65535)
: name -Name of variable which stores the

16 bit integer (1V)

3

Examples
1. DLD(25,B8START) .
The DLD command is used to find the starting location of
the BASIC program in memory and store the result in an integer
variable called BS,. :

Comments ’ o
1. The DLD command is the 16 bit equivalent to the PEEK
command, )

o - 2. DLD is not allowed inside an expression as PEEK is
o allowed. o .
L : 3. DLD is the complement to the command DST. ©~ & . 1.7

Differences from Interpreter :
1. The lntecrpreter docecs not allow use of this command. -

7 Roms Needed (ECB=Extended,DB=Disk,B=Standard)
1o B :

g .
o
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[
5
e
-

3.7.b DST
Function
To store a 16 bit integer into two bytes of memory.

b '
f; B f Format DST(memory,value)
L. memory ~Location in memory of first byte
i : of the two byte integer (IV,IC from 0 to 65535)
? value =16 bit integer that is stored (IC,IV)
Ly .
T":
L.

Fxanples
- 1. 100 DST(40000, 1000)
.
?m Comments
- 1. The DST commind is the 16 bit equivalent to the POKE

L command (which only stores an 6 bit value).
¥ . \
i - Differences from Interpreter -
kS 1. The Interpreter does not allow use of this comnmand.,
£ -
: Roms Needed (ECB=Extended,DB=Disk,B=Standard) =« _ . oo

¥ B - .
F :
é.

8 '«\’ E.‘ pe :_‘ )
f\

§
[

&=

i

-
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3.7.c 1BSHFT

Egnction

To shift a 16 bhit integer by a Specified number of bytes
cither to the right or to the left.

Format IBSHFT(name,shift,direction)
name -Variable that is to be shifted (1V)
shift ~-Thix is the number of bits the
integer is shifted by (IC,IV from 1 to 16)
direcction ~-This determines whether to shift

1cfi or right., (IC,IV)
If the directicn is:
0 => shift to the left
greater than O => shift to the right

Ixamples
. 1. 100 IBSHIFT(A1,5,1) ,

In this example, the integer varlable, Al, is shifted to
the right 5 bits. This is equivalent to the command Ai1=A1/32,
but is much faster. g ‘

2. 100 IBSHFT(A,8,0) )

In this example, the integer variable, A, is shifted to the
left by 8 bits. This is equivalent to the command A=A*25G6, but
is much faster, :

Comments

1. The IBSHFT command is very useful for graphics rout;neq
thai perform alot of bLIit mnnlpulation. -

Differences from Intorpreter . i :
i. The Interpreler does not allow use of this command RO

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
B
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1
I

: 3.7.d
i’ 3.7.d LRFEG
i Function
g- To load a qpc<1fled hardware regis*er with an integer
&v g valuce.
oo
. Formiat LHEG(vepistor,value)
r reglister  -Name of hardwarc register. Allowable names are:
. "X" -index Hegister, X
"Y' -Index Register, Y
T "U" -User Stack pointer
i St o-llardware stack pointer
- "D -Data register
. “pPCU~-Program counter
. "CC"-Contrcl repister
. "Dp'"-Direct page Register
" value -Intcpger to be stored in register (IC,1V)
i : . ' '
- Examples e . !
1. 100 LREG("S",INITVALUE) ‘ '
%7 In this example, the stack is bcing reset to a value
. contained in the integer variable, IN.
f"

il
i
.

Comments.
7. The LREG command is most useful for settjng up calls to
machine language routines that require 1n1t1a1 values for the '
hardware registers. : : :

i

14

Differences from Interpreter
1., The }ntcrpreter does not allow use of this command

T

Roms Needed (ECB=Extcnded,DB=Disk,B=Standard)
B

‘/\~

-
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g 3.7.c

3.7.¢ DPCOPY

Function
To copy a specified amount of memory to another location
in memory.

e
i

i

_ Format PCOPYstart,destinaticn,end
P start -Beginning location of data tc move (IC,IV)
¥ destination -First location in memory where data
) is moved to (1C,1V)
£ end -Ending location of data 16 move (IC,IV)
T Examples .
£ 1. 10G PCOPYA,1537,B .
Comﬂents

7. This command is the fastest way to transfe a section of
N memory from one lucatlon to ancther. :
a Differences from Interpreter
- 1. The Interpreteyr does not allow use of this command.
4 2. The PCOPY command used in the Interpreter allows for
i orly a specified "page' of memory to be copled from one location
. to another. The way to convert an Interpreter PCOPY into the
i MLBASIC form is as follows:

To convert PCOPY A TO B
o . (A) Let AI=A*1536 : :
i (B) Let A2=A1+1535 . Cie Tac
(C) Let B1=B*1536 _ fLY

- (D) The command is ready to form . o
it PCOPY A1,B1,A2
i Example-
iJ . Interpreter form ' : ) - Lt

100 PCOPY A TO B T R
i MLBASIC form Lo
- 100 AT=A*1536:31=B*1536:A2=A1+1535 ) .
o . 101 PCOPYA1,B1,A2
ii:a *

‘ Roms Needed (ECB=Extended,DB=Disk,B= Standard) serebiad DERTH Gy

(. B . ‘ L .
é :

Ef'.,',:‘;:.’
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3.7.f PMODD

? ' ' 115
Ei ~

o

{

I'unctlon '
To determine one of three graphics modes etﬂrting at a

f’ specified 512 byte boundary.
B
fl .
i . Format PMODDmodc, page

7 mode ~-Graphics mode to select. (IC,TVT
r The allowable modes are as follows:
Fy 2 - Text mode

: _ 3 -~ Graphics 6-C {128x192 4Color)
A ) 4 - Graphics 6-R (256x192 2Color)
L

Pagc ~-Starting 512 byte page in screen (IC,IV)

Examples
; 7..100 INPUT"Fnter starting page ";P AGE PMODE4, PAGE
% 101 GOTO101

{ ' In this example, the user is asked to select a desired high

- resolution graphics page,
" 2. 10 PMODE4,10 - ,
’ In this example, the high resolution,2 color, graphics mode
- is selected, and the screen 1s located starting at location
; 5120, ‘
T Comments
1 1. The PMODD command allows any graphlcs page to be
“ displayed on the screcen (Including pages above 32k!). ’
e 2. The PMODD2,2 command is theé normal c0mmand used to
i select the standard text screen.

3. The sclection of a different grapnhics mode than that
N ‘ uscd in a PMODE command previously has no effect on the mode
used in the PMODE command.

o 1. The Interprcicr does not allow use of this ‘command.

. (. B

Differences from Interpreter : ' ’ DAL I R

Roms Needed (ECB=Extended,DB=Disk,B=Standard) . = ‘oo D08 Dwi oot
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A ' 3.7.¢
3 3.7.¢ PTY , :
. Function
E- : To load a specificd integer variable with the pointer to a
- spccified variable,
?, |
- Format ~ PTV(varinble,pointer)
£ B 4
§ - variable -~Variable or array element name (IV,RV,SV)
T pointer ~Yariable where pcinter is stored, (1V)
e |
;
4 : Examples i
iy 1. PTV(AS,START) »
In .this example the integer varliable, ST, is loaded with
o the pointer ito string array element, AS(0).
;T 2, PTV(A(10,10),A)
- : In this example the integer variable, A, is loaded with the

pointer to AC10,10).

Comments :

- 1. The PTV may not be used in an expression like
A=PTV(A, 7). ‘ :

. 2. The PTV command is equivalent to the VARPTR command.

. Differences from Inierpfeter ,
S - 1. The interprcter does not allow use of this command.

- Roms Needed (ECB=Extiecnded,DB=Disk,B=Standard)
. B N N
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3.7.h REAL 4 . B

Function : .
7n declare reanl type variables and variable arrays.

Format R ALnamce, ..

4 :
¢ o
i ) . .
namoe ~Name if variable or

- array maximum element number(s)

. Examples :
1. . 100 REAL A,A1,A(10,10),B(1000)
In this example, the scalar varlables A and A1 are declared
as real variables. In addition, the array A is declared as real
and is dimensioned for a 10x10 array. The array B is declared
real also, and is dimensioned as having 100 elements.

Comments

1. The REAL command must be used to declare a varlable as a
real variable. Otherwise the variable will be of type integer.

2. After a variable has been declared as a real, that

g variable will be compiled in the following lines as a real
e variable. If the variable was used in 1ines that came before the
- . line containing the REAL declaration, the varinble is treated as
5 an integer.
x. 3. Compiler printouts will indicate whether a varlable hns
" been declared a real or not. PR S PN N O :
r » . .
b
E
i leferences from Interpreter
L + 1. The Interprcter does not allow use of this command
i
ke
Roms Needed (ECB=Extended,DB=Disk,B=Standard). =~ = . - -~
g{n B .
ki

pe=ea,
—~

[

et

1S

3

-
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. N 3.7.4
3.,7.{ SREG : . , =

- Functlon

To load a cporlfied variable with the contents of a
apecified hardwarc register.

Format SREG(register,name)

register -Name of hardware register.
' "X" ~Index Reglster, X
: "Y" -~Index Register, Y
"U" -User Stack pointer

‘ ‘ "S™ ~-Hardware stack pointer
i "B" -Data register’
"PC"-Program counter
"CC"-Control register
"DP"-Direct page Reglister

Allowable names are:

gL
i -

name -Variable where register is stored (1V)

Examples
1. 100 SREG('"PC",START)
In this example, the current location of the machline '

language preogram counter 1s stored in variable, ST,
g
Comments
< 1. The SREG command is most useful for program debuggring.
. " Other usces for the SBEG command would be to recover data from
the D" register after a ROM call using the VECTI and YECTD
v commands,
3
G Differences from Jnterpreter - ,
1. The Interpreter docs not allow use of this command.
B '
L.
- Roms Needed (ECB=Extcnded,DB=Disk,B=Standard)

&; B
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= 3.7.j
" 3.7.3 Swp
2 ‘ .
L Junction :
- To swap the contents of an Interpreter variable or array
?. with the contents of an MLBASIC variable or array.
b, 4 f
{¥ Format SwpP(namec1,name?)
Lo —_—
name 1 -Name of MLBASIC variable (RV,SV).
4. name2 -Name of Interpreter varliable to swap
L. Examples

1. 100 SWP(A,SWAP)
z . In this example, the MLBASIC and Interpreter variables, A
o and SW respectively, have their values exchanged. |
: 2, 100 SWP(AS,AS)
o : In this cxample, the MLBASIC string array A$ is swapped
f with the Interpreter string AS. "

S Comments ' '

7. The SWP does not accept MLBASTC varliables if they are of
¥ type integer. ’

r
&‘A ' Differences from Interpreter
7. The Interpreter does not allow use of this command.
{ )
[
s Roms Needed (ECB=Extended,DB=Disk,B=Standard)
2 B ' .
o)

1
H
.
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.7.k VECTD - ‘ ' o —

Function

- To execute a machine language routine address located in
ROM,

4

Format VECTD(address)
address -Address in ROM to be executed (IC,1V)
Examples

1. 100 VECTD(41175)

In this example, thc location -that prints the Interpreter
revision number 1is cxecuted,

Comments’

1. This command is designed to switch from the all RAM map
type (which enables you to use all 64k of memory), to the
A2k-RAN/32k-ROM map type. After execution of the ROM routine,
the map 1s switched back to re-enable all 64k of EAM.

Differences from Interpreter ’

1. The Interprcter does not allow use of this command.

Roms Necoded (ECB=Lx!tended,DB=Disk,B=Standard).
: B
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e \ . . )

3,7.1 VECTI . o

Function

™ To execute a marhine language routine contained in ROM
» using indirect addressing.
-
" Format VECTI(addrcss)
r“!

[ SR
pi N

g

i
LA A
.

T

-0

o B o SO i B e

address -Location in ROM that contains the 16 bit
address that is to be executed (IC,1VY)

Examples .
1. 100 VECTI($AU04):VECTI{$A006)

In this example, the rcoutines that turns the cassette on
and reads.n block from the cassette are executed.

Comments

1. The Indirect addressing allows the user to execute a

machine language routine in ROM that 15 pointed to in a table
contained in ROM.

Differences from Interpreter

1. The Interpreter does not allow use of this ,command,

.
e

Roms Needed (ECB=Extended,DB=Disk,B=Standard)
B _ .
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CHAPTER 4 VARIABLES, CONSTANTS, OPERATORS and EXPRESSIONS
1.1 Congtants

. MLBASIC allows for 3 different types of constants; INTEGER,
: STRING and RBRFEAL. A1l constants are Iixed values that are stored in
b, the text area of the machine language program durlng compllation.

' Constants therefore cannot be changed when the program is run.

- P Integer Constants

Fretopebarg

An integer constant contalilns an optlonal sign (+ or -) followed
by decimal or hexadocimal digits. If hexadeclimal diglits follow, the .
“g" or "&H" letters must precede the digits.: WNo decimal points or
£ commias arce allowed. The Value an unsigned integer may have ranges

from O to 65535, Numbers larger than 32,767 are treated as negative
5 "twn's complement" vaiues when used with Real variables or constants
‘ in an expression. Arithmetic statements that do not contain real
values use integers as positive numbers only (see Section 4.2.c for
morec info on conversions). Certain commands allow for Integer
‘Constants to be expresscd as one or two characters in quotes. .

Examples of Integer Constants -

Valid Invalid :

12345 12,345
o - 1060 -100000
f 65000 ~-65000
- SFIOT : FFO1
. &HAT08 A10B
'i * "AD" Ap
:L ’ e ' A

4.1.0 String Constants

A string constant is a sequence of up to 255 characters enclosed
in quotation marks. String constants may contaln any character
except a zero (le. any value between 1 and 255).  Strings are
; terminated by a logical zero byte when stored in menory by the
. compliler. :

[ : Examples of String Constants
}

- 1. " "This is a string"
2. "%$25,000.01"
it 3. "%,& and any character can be in strings"

e
&
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4.1.c. Renl Constants
F~ A real constant contalns an optional sign (+ or . -) followed by
L decimnl digits which must contain, be preceded by, or followed by a
decimal point. A real constani may be in exponential format, wherc
the number is followed by an "E", followed by a + or - and decimal

) " digits that describe the exponent,
P In all cases, the dercimal point is mandatory. 1If the decimal
~- ~: point §s omitted, integer conversion will occur, resulting in
: ot possible overfiow or underflow errors. Real constants are storecc in
the text arcea In their actual 5 byte binary format.

: FExamples of Real Constants

L.
Valid ITnvalid
7 -100.10 - 100
i 1.99 F+10 . 1O0E+12
1.0 -110 1 E~-10
— o ~99,G6E+10 -99
T
i
i ,
e
i
o »
ﬁ
&

= O
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1.2 Variables

Variables are names that represent values used in BASIC
programs, VYarlables can represent either a numeric value or a string
cxpression. Allowable pames of variables are unlimited, except for
reserved Basic words that are used to identify BASIC commands and

- gtatements (le, PRINT,GET,etc). There are two main groups of

variables; sBcalar variables and varliable arrays. There arc alsce
three types of variables; Real, Integer, and String. String
variables must be variable arrays, while Real and Integer variablos
can be either scalar variables or arrays, ‘

-

4,2.01 Scalar Variable Names

‘ MLBASIC allows a unigue variable using the first 2 characters in
the variable name. In other words, any letters that follow the first
two letters In a variable name are ignored by the compiler. For

“example, the 3 varlables; "A123", "A1VAR"™, and "A12" are all

equivalent to "AT",

W2.h Integer Variables

Integer variablies follow the same guldelines asg constants; |
values may be between zero and 65535 (&HFFFF),

All variables, except string variables, are defaulted to the
integer type, unless previously declared using the REAL command.
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4.2.c String Variables

String variables arc single dimensioned arrays of characters
terminated by a zero byfe. The size of the string is determined by
the allocated space. Unlike the Interpreter, MLBASIC requires that
w1l sirings be dimensioned before they are used.: For example, to
allow for string variable, A$, to be 1000 bytes long; the command DIM
A2(1000) must preccde usc of the string. In the above example, T

"only one string is beinpg dimensioned.

Siring variables can be one or two dimenslonal, where a 2

-‘dimonstbnu] string could be thought of as a multiple number of single
“dimensioned siring arrays.

Strings may have their individual elemonts changed by treating
cach element as an Inteper variable whose value must be between O and
255, Yor example, A$(10)=0 places a terminator byte in position #11%
(zero counts as £1), thereby creating a string of length 10. String
clements may appear in an arithmetic expression. where that string.
clement is treated as an integer whose value ranges from 0O to 255,
I"'or example, the equation: A=10*Z2%$(30) 1s a valid equation with
MLBASIC. ) :

String variables may have thelr entire contents changed (in all
clements) by using the special character % before the variable. For
example, $AS(10)="String'" will asslgn the string, “'String”, to
clements #10-15 and will put a zero byte in element #16.

Single dimension strings may be abbreviated to a form similar to

he way the Interpreter accepts varlables, if the first element in
the string is #0. For exumple, the expression $A3(0)="String" may be

abbreviated to $AS="String'". When the string variable is ﬂQUﬂted to
another string expression, the special character § that precedes’ o
string expression, should not be used. For example, $A%=B$ is the

proper mcthod for equating B$ to A8. This rule applies to many of
the commands in MLBASIC, so consult Chapter 3 for proper use.

Strings may be used where the 1st character is not the 1st
clement in the string. This is similar to the MID$ = command
available only with Extended Basic. For example, $A$(100)="String"
will form a string starting at the 101st element of AS.
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: 4.2.4d Real Variables

3 Renl varfables must first be declared using the REAL command.

; Allowable values are iIn the range of +/- 1.0E+38. 'The Binary Format
is the same as the Interpreter, (ie. 5 Bytes with a one byte

- . exponent ), This means that computation using the Interpreter should

cpive the same results as MLBASIC compiled REAL expression
comphputation.

41.2.0 Variable Conversions

¥henever necessary, MLBASIC converts a numeric constant or
variable from one type to arnother,

The followingr rules apply to corversion of variable types Iin an
aritthmetic expression:

(1) Txpressions thot involve both Real and Integer type

variables, constants or functions, will be considered of
G type Uonl. -

A (2) FExpressions that involve only Real variables,
P constiants or functions, will be of type Real,

- ' (3) FExpressions that only contain Integer type varlables,
5 constants or funclions, will be of type Integer.,

{4) TFunctions or commands that requlre a specific type
expression will convert that expression to the requ1red

G type, if it is not so already.

W (5) Integer cexpressions are converted to real expressions
% as "Two's Compiement" integers. This means that an integer
i

whose value is greater than 32767 will be converted 1nto a
regative real number. '

5]
*y

5. (6) Real expressions thatl are outside the range of
4+/-32767 cannot Le converled to type integer. 1If

7 conversion is performed, a runtime error #5 will occur,

B .

i

LV

g

Free

S

b

B
£
.
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(' 4.3 Variable A}rnys

- MLBASIC allows up to two dimensions Tor any variable array.In
the case of strings, variable arrays are requlired in order to store
A ‘the series of characters that form the string. In all cases, arrays

must be declared using the DIM or REAL commands, before that array is
. used in an expression. »

s

o 4.3.n Array Names

Y The allowable names for arrays are the same as with scalars,
except only the first letter Is used to identify the name. This

e means that there are only 26 unique variable array names to choose

i from. A1l in 211, there arce 52 arrays available for use, since

. MLLBASIC does allow for 26 String arrays and 26 Real/Integer arriys.

. When real arrays are declared the first letter of that name must

g not appear in any other Integer varlable arrav name,

s - ’ '

Example

DIM A(100),A%(255):REAL A10(10)

- Real variable array, Ai0(100), would have the effect of
4 overriding the first dimensioned variable A{) with the REAL

array A10(). The string array A3% ls unchanged by the REAL
declaration. .

e 4,3.b Array Subscripts

MILBASIC does not support expressions as the'%ubscript. The only
allowable parameters arce Integer Variables and Integer Constants.
For example, the command A(10+IV)=B is not allowed, but instead
shouvld be sct up like: A=10+IV:A(A)=B. Furthermore, the index
variable must only be one character in length.
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e

i

‘ 4,3.c Memory Requirements

f Arravs are allocated space in RAM at compilation time, as ’

L opposed to allocation when a program 1s "“run” under the Interpreter.
This makes array addressing very fast, since the program knows

¥ -exactly where the array is when 1t 1i1s "accessa2d" by the program.

‘ String arrays are allccated at compilation time, just as the
Integer and Real arrays are. Thls speeds up the time needed to

< manipulate and access strings greatly, as opposed to the Interpreter

i which may spend large amounis of time just allocating strings and

& collecting the "garbage" that bullds up rather qulickly. The slow

‘ specd of string manlpulations under Interpretive Basic ls because the

&

i sirings have-to be allocated dynamically at run time.

i Two dimensional arriys are arranged in the order of 1st

dimension clements
dimension clements

noxt to each other, repeated for cach of the 2nd

For example, the array A(2,3) is arranged like:

¢ Address Element Relative Locatilon W.R.T. 15t Elcement
. LOYW MEM ACO,0) 5 0
5 . ACT,0) 1
S . A(O_, 1 ) 2

. ACY, D) 3
o . A(0,2) 4
L BIGH MEM ACT,2) 5

Note that A(0,0) is the first element, not A(1,1).
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4.4 Opcerators and FExpressions

ﬁxprcsslnns can be arjthmetic, and/or loglcal. They consist of
a comblination of constants, varliables, array elements and operators.

>h.4.n. Arithmetic Expressions and Operators

i Arithmetic expressions can be comprised of both logical and
arlthmetic operators,., This allows Tor extremely flexlble
manipulation of variables, constants, and. other expressions.
Arithmetic expressions can have two types of data; Integer and Real.
The type of computation involved in the expres sjon depends on the
function, variable and constant types used in the ‘expression.

When the operators appear in an arithmetic/logical expression,
computation is performed from left to right in the following order:

(1) Multiplication, Division, Exponentiation, NOT, OR, AND
(2) Addition, Subtruction '

The dlfferences from Interpreter Basic is that expcnentiation is
at the same priority levcl as mulLipliCﬂtion and division. 7To change
"he order of priority, use parenthesis. Uxpressions within the
innermost parenthesis are calculated first. inside the parenthesls,
ithe usual order of computation is used.

+

Operators allowed

Operator Operation Sample Expression
1 - Exponcentiation Xty
* Multiplication X*10.1
/ Division T X/Y
AND Logical AND X ANDSFO00
OR Logical OR X ORrR128
NOT  Exclusive OR X NOT Y
- Subtraction . X-10 )
+ Additinn X410

The ‘following are some sample algebrwic expressions and the
MLBASIC counterpart:

Algebraic Form MLBASIC Form

. X+2Y(S-12.9/Y) X+2*Y*(S-12.9/Y)
X-Y/Z X-Y/Z
12A+13B-CLOGI ) 12*A+13*B-C*LOG(1)
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4.4.b Integer Arithmetic

MLBASIC will compile an exbression using integer ar{thmetic if

'nll constants, functions, and variables in the expression are of the

Integer tynpe. Integer operators are; +,~,/,*,AND,OR and NOT.
Integer arithmetic allows for extremely fast caltulations where the
final result is an integer value. Where fractlions or large numbers

- arc not &t concern, Inteper arithmetic should be used.

4,4.c Logical Operators

MLBASIC allows arithmetic expressions to contain logical
operntors along with the normal arithmetic operators, Loglcal
operators perform a full 16Bit coperation on the operands. The
nllowable operators are: AND, OR, and NOT. The following examples
tilustrale the effect of legical operators between two 16Bit
Intcpgers. : )

-

1. Example AND

0100101101100001
AND 1110000011111000

03100000001100000

~Final result has Lits set only if both bits above are sect

2. Example OR

07010710101111100
OR 1111000011710000

1111010111111100

~Final result has bits set if one of the bits above are set

3. Exanmple NOT

CciC1010101010101
ROT 01011031010011000

0000131111001101

~¥inal result has bits set 12 onlx one of the above bits are set
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4.4.d HRelational Operators

Relationnl operators are used to compare two values, Relational
operators are only allowed in IF..THEN..ELSE commands and are not
allowed in arithmetic ecxpressions., Avallable operators arc:

'>1<v<)1:>p=<y and =,

4.4.c String Operators and Expressions

A string expression is an expression made up of string
constants, string variables, and string functions. The plus sign "+"
Is used to concatinate the elements within an expreession jinto one
final string. Maximum lcngths of the final concatinated string is
limited to about 300 byles. ) ) :

You can compare strings using the game relational operators that
are uscd with numbers., String comparisons, performetdl with the
IF-THEN~-LELSE command, are made by taking one character at a time irom
ceach string and comparing the ASCII codes. If all the ASCII codes urc
the same, the .strings arc equal. If the codes diffeér, the lower code
number precedes the higher. Comparisons between unequal length
strings will always make the shorter string less than the larger one.
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CHAPTER & TECHUNICAL INFORMATION

Ho1 Miachine Language Interfacing

MILLBASIC allows . proprammers to interface theilr own assembly
Janguage programs with the compiled program. This enables more
flexibility in how the program is tao operate. )

The specinl commands LREG and SREG allow for exchange of data
hetween the 68090 registers and variables used in the program compiled
with MILBASIC. :

The method that an externally assembled machine lanpguage pr-gran
can be interfaced is as (ollows: )

(1) Store the asscrmbled pregram in DATA statements using
the "7'" mode. .

(2) Load the hardwviare registers with any infitial values
using LEEG (if required with the assembly program).

(3) Call the assembly program that is contained in the
DATA statements using GOSUB linenumber, where linenumber is

{he first lince containing the machine language program’
dnta. '

(a4) After the call to the machine language program, any
data that is to be obtained from the hardware registers may
be stored in an integer variable using the SREG command.

» i

The following example uses the previéusly described method t
call a machine language routine that will poll the keyboard until the
keyboard is pressed and then store the value in the integer variable,

100 REM' Test of DATA calls

101 RIM

102 DATA%T:REM 15t item tc be skipped

03 NDATAH®183,255,222,28,175,173, 159, 160

104 DATA0,39,250,26,80,183,255,223,57

120 GOSUB103:REM' (Call Keyboard Poll Routine

121 SREG("D",A):REM' Load variable A with [D] register
122 A=A/256:RFEM' A_now has ascii value of key

123 PRINT"HNumber =";A

124 END .
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. "\

Interfacing MLBASIC with the Interpreter

\J‘
N

Reae B ann

MLBASIC allows programmers to use machine language routines

{§ contained in the ROM of their machine. These routines may be
I executed from within a compiled program with the use of the VECTD and
VICT? commands. , .
e The' VECTD and VECTI commands allow for calls to routines
% contained in ROM by performing & map swliich between the all RAM and
= the half RAM - half ROM map ftypes. In addition, the X,Y, and U
- register are saved on the stack and are returned unchanged after
{ tompletion of the ROM routine.
& The followlng example illustrates the use of the tokenization
routine found in the ROM of the computer.
n .
L.
100 REM' Tokenize a string
¥ 101 REM' Final Token is stored in A
£ 102 DIM A$(20):REM' ¥Word to Tckenize
k- 103 INPUT"Enter BASIC Word ';$A$
. 104 A=LEN(A$):REM' Number of Bytes to Poke _ -
1 105 FORI=0TOA:POKEI+500,A$(I):NEXT:REM'Store String
k. 106 DST(166,500) :REM'Point to string i
. 107 VECTD(47137):REM' Call ROM Tokenization Routine
P 108 DLD(732,A):REM'l.oad A with 2 byte token
L 109 PRINT' " ,"Token=";A

110 END

S

prom g

P

]
)

o ]
“

S

Fom e
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rm
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5.3 Interpreter Calls

MLBASIC allows a compiled program to exccute a BASIC command via
the special character "|"“.

By placing the “[" character in front of a command, the compller
will use the Interpreter call routine to cxecute the command, at run
time, under the Interpreter. With the exception of the INPUT, GOTO,
GosuB, and FOR commands, all of the BASIC commands normally used in
an Interpreter BASIC progiram can be executed using the Interpreter .

. The Interpreter usually i< not needed because most of the
avalloble BASIC commands may be compiled using MLBASIC. One example
of why an Interpreter call might be needed is to define a string for
use in the DRA¥Y and PLAY commanads., : '

The DRAW and PLAY commands have a sub-command, called "X, that
executes a substring of commands. This substring of commands must be
contained In an Interprefer defined string varlable., To accomplish
this, the string that is exccuted must dbe defined.with the aid of an
Interpreter Call.,

The following example shows how a DRAW command, ‘using the "X

sub-command, uses the Interpreter Call method to define a string
variable. -

100 REM' Example DBAW using BASIC SUB-Command string
1071 DIMCF(10):REM' SCALE STRING

(2 PCLEAR4:PMODE3, 1:SCREEN1T,0:PCLS

103 [A$="BLIG;R16;N16;Li6;U16"

104 THBS="0UL4;BU4;R24;D24;L24;U24" '
105 FORS=1T0O20:3C$="S"+STRS$(S)

106 _DRAY “C3;BM128,85;"+CS+"XAS;XBS;"

107 DRAW "C1:BM128,85;"+C5+4"XAS$;XBS ;"

108 NEXT .

109 FORS=20TO1STEP-1:$C$="S"+STR$(S) >

130 DRAW "C3;BM128,85;"+C3+"XAS$;XBS ;"

111 DRAW "C1;BM128,85;"+C$+"XA%;XBS;"

112 NEXT- '

120 GOTO104

130 END
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; 5.4 Subroutine Cill Description

In'this section a description of how the CALL and SUBROUTINE
statements operate internally is given. The way.a CALL statement
passcs paramcters and program control to the SUBROUTINE is discussed
- for itnformation purposcs.

The following scquence describes what hnppens when a CALL
statement is cxecvuted.

F ;1 {1) The pointers 1o each variable or constant in the CALI
) sfnatement argument list are pushed onto the "3" stack.
Fach pointer occupics 2 bytes of memory on the stack. The

a first argument in the list is the first pointer on the

L_ - stack, the sccond argument is the second pointer and so on.
s (2) The variable table pointer ("U" register) 1s saved on
{, the stack.

(3) The jump is made to the SUBROUTINE with thé return
address being the last item saved on the stack.

=1

(4) The SUBROUTINT is executed. Program control returns to

T _ the calling routine when a RETURN is executed in the
. subprogram.

- - (5) The variable table pointer lis loade with its original

& viilue (obtained from the stack). '
(6) The stack is resct to its original position before the

g’ : CAlLL statement was cxecuted. This in affect moves the

e stack beyond the arpgument list variable/conspant pointers
whlch were saved in the first step of the process.

i 7 Program control resumes with the next exccutable

statement after the CALL statement.

F—a 1 e
e
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1
The folleowing diagram illustrates how the 'S" stack looks after
A Step 3 of. the process (this is how it looks immediately before the
L SUBROUTINE is executed).
T
i,
Y e ———— HIGH MEMORY
! » ' ’
; ! i !
P e T TP '
! [argi] ! Pointer to i1st argument in list
| farg?2] ! Pointer to 2nd argument in list
f larg3] ! Pointer to 3rd argument in 1list
' . 1
! . !
i ! [argN]j ! Pointer to Last argument in list
v {ul ! Calling program variable table pointer
! (p.C.1 ! Return address to calling program '
v § {Vacant] ! Next available loc'ation'on stack
T e
" ' , ;
o e e LOW MEMORY
e
§
L,
=
i
‘i) L]
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This program is used to save the BASIC program that
exists in memory to tape.
program to tape is needed for cassette users of ‘MLBASIC,
BASIC program from tape.
format cassette files are not compatible for compllation

MLBASIC,

Program Listing

H_BRZIC -REVISION 1.€928 -~

PROCERM= 12000
STRRTS AT J6€91

TEXT TAPLE STARTS RT 12263
QUERFOUTIHES START RT 12349

1701
1211
12011
HPARD
12011
12011
12011
12211
icell
1z011
J2O3RT
12035
12R€7
12028
12126
12172
1219¢€
12243

END OF ™. L.
END OF TERT

>-1e8 FEM’
>-c@ REMS

»-3C PEMT TO TAFE.

>-40 FEM’

>-%0 REM

>-E&Q RENS
»-7@ REMS
>-RO REM’

>-%5@& REN’
>-100 CLS:FRINT"
>-112 DIM A1(33)

>-122 PRIMNT"
>-1230 QOPEH"Q",%#-1.RAt .40
>~140 DLDCZ2T,RY:DLDC27,E)>: A=A-3 REM’

>-132

=170 RE=FEEVM(]1):FRINT#-1.Rs; NEXT

THIS FROGFAM .1&
COMFILED BEFORE IT IS
EXECUTED.

MLBRASIC FFOGRAM DUMP FORMRT", ™

COFYRIGHT 1984
FHTRY 1NI0O ™. L.
VAFIRBLE TAEBLE

RQUTINE TD PERPFORM R
RASIC FROGRRARM TFANSFER
MLERTIC FORMAT
TOVEMIZED DATR fFILES

T0 BE

PROGRAM ARER

WASATCHWAFE

¥, "ENTER QUTFUT FILENAME" INPUTS$A% 1 PRINT

This format for saving the

Standard

=TRPE -UTILITY-"

IFR~A/B12THEHR~Es 1R GOTO150:REM 2 BLOCKS MINIMUM FOR MLBASIC
Y-1RQ FORI=A TO B'FRINTERITE., 1

»-120 CLOSE:ENC

PROGRAM= ] 2258
TRBLE=12339

END OF YAFRIBBLE RRER=]€784

1. SCALAR VARIRBLES

MRME LOCARTION TYPE

<<MTILAOTD

16703
16705
16715
16721
16727
T 1€732
16739
16743
16731

INTEGER
INTEGER
INTEGER
INTEGER
INTECER
INTEGER
INTEGER
INTECER
" INTEGER

¥kt VARIABLE TABLE X¥%xx

NAME LOCATION

NE-DXZTXIM®

2. DIMEMSIOHNED VRRIRRLES

NAME LOCRTION TYPE

As

16733

2 EFRORS *

STRING

16723
JE7118
16717
16723
16729
16733
167414
1€747
16753

1st DIMENSION

TYPE

INTEGER
INTEGER
INTEGER
INTEGER
INTECER
INTEGER
INTEGER
INTEGER
INTEGER

NRME LOCATION

XCXHXOr =MD

’.

1€707
16732
16719
16723
16731
16737
16743
16749

" INTEGER"

TYFE

“INTECER

INTEGER
INTECER.
INTEGER

INTEGER

INTEGER
INTEGER

A
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6.2 Program £2

E , This program s uscful for deleting remarks in a
program, It works on the program while it 18 in memory.

Propgram Listing

]

L4

oongr

f2al

o

MLRRXIC ~REVIEBION t.@528 - CTPYRICHT 1984 WRSATCHWSRE

e o A e "~ — A G M o = - S 1 - e o o L e e T e (R P g = s A0 A A e

ENTRY INTD ?.L. FROCFRM=}2PPR
VRRIARPLE TRELE ETRRTE AT {7843
TEXT TRBLE STRRTS AT 10594
SUIRQUTINES START AT 12664

P=1Q REM ETAttttrtitIz st ss s s ANERAL

12211
12211 >-2 BEM’% DUELETE REMARKS IN AR =%
12281 30 REM'X BRSIC PROGRAM %
32211 >-42 REM'¥X  ~(L) WRSATCHWARE - K
17211 >-82 REM'¥ 1964 x
SRRIY 250 REF 2AZRXXFEITTIXARILAXKINERSLX
- 12811 >-72 ReEM :
$2R11 >~B2 CLSPRINT" THIS PROGRAM DELETES REMARKS™," FROM THE PROGRPM EXISTING
ime M, T MEMORY.Y
: 12033 >-$2 DIMAS( 328 REM‘LIKE BUFFER : .
] 120233 y-19¢ DLD(2%,R)DLD(27,B B~E-2 DLD(A,C)
§2875 »-112 DwR:REM’ SIT START OF NEW LINE TO OLD
12054 >-120 E=Rss Fal-1:=D
! 12125 >-130 FORI=E TO FREM’ LOOF ON CHARRCTERS IN LIHE
12132 »~148 G=PEEKCI Y IFGnI30BTHEN]I6R

12133 =193 RE$CJieGr Jo 1+1GOTOIRB 'REM’ FiLL DUTPUT BUFFER.MNEXT CHRRRCTER
12196 =160 IFI>E THENISD .
. 1720 >~170 RE(Q =l J=! GOT0200 '
% 122260 >=~1BE HEXTIGOTO210
12243 =190 Unt=1 'REM‘ GET RID OF COLON
12263 »=-200 GuB R§(II=C: IxJ+1 REM’ END DF LINE MARKER
. 12300 >-218 FEM' STORE NEW LINE OVER OLD, JLENGTH,D=STRRT
~ 12328 >=-220 L=H+4ZDLD(L,LY'REM’ L. CONTARINS LINE @
s 12324 >-230 EvD+d FoE+J FoF=1 HeP FORI=E TO FIGwARC(H) 1 HeH+1 1 POKEL, G+ NEXT
126%) >-243 FeF+]1DST(D.F)'REM’' STORE NEXT LINE LDCATION
12491 >=-230 HeD4+2:D3TCH,L Y REM’ STORE CURRENT LINE KUMBER
12700 >-260 D»F REM’ BET NEW LINE LOCRTICH
12516 >-27¢ ASC'DLD(A.CY REM” A~START OF NEXT OLD LINE,CaNEXT+}
. 12730 »-258 IFR(R THENIZ2®
e 12523 >-290 REM’ STORE FIMALE FOINTERS
12539 >-32@ DST(D,B) DwD+2:DST(27.D)
. 12521 >-331@e END
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' END OF M.L. PROCPAM«12%89

END OF TEXT TRBLE=]2663

™ END OF VRRIRBLE RRER={7378

3

3 31 PROCRAM LIMES
3 G010/GOSUBS

S zrxsx VECTOR TRBLE  CFROA-TOI mwsxy

o £12151 12190 312188 ~12220 JL12195 -12243 JTi2218 ~12261 3

’ £12241 -12300 3

- _ #xgry VARIABLE TABLE 2magz .

§ 1. BCALAR VARIMPLES

- .
NAME LOCRTION YYPE NAME LOCRTION TYPE HAME LOCATION TYPE

A A 17027  INTEGER B 17629  INTECER C 17831 INTEGER

4 D 17833 INTEGER E 17835 IMTEGER . F 17837 INTEGER

- c 17839 INTEGER M 17041 . INTEGER 1 17243 INTEGER
J 17845 INTEGER K 17@47 INTEGER L 17649  INTEGER

o " 17251 INTEGER = N 17223 INTEGER  © 1705%  INTEGER

- P 17pn7 INTEGER @ 17¢59 INTEGER R 17861 - INTEGER

. 5 17063 INTECER T 17265 INTEGER U 17067 iNTEGER.
v 17869 INTEGER W 17074 INTEGER X 17873 INTEGER

. Y 17075 INTEGER 2 17ery INTEGER )

? ’ 2. DIMENSIONED VARIABLES
NAME LDCTRTION TYPE 15t DIMENSIOM

v a8 . 17879 STRING 300

= @ ERRORS
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Program #3

This program demonstirates the use of subroutines. In
addition, the routine to output upper and lower case

characters to a high resolution screen is used in a sample
drjver program.

-

EMTRY INTO ML, FROCRAM=12000
VAR IRELE TABLLE STASTS RT 19194

TEYT

THILE STARTS AT 14731

BUBRODUTINES BYART AT 14843

12011
12211
12051
1z2e22
12255
12e2F
12173
12145
12173
12176

»-18 REM’ TEST DRIVER FOR 42X24 YEXT SUBROUTINE

>~22 REM’

»=2B INPUT"ENTER ETARTING Z12BYTE PRCE"IA

>—4p ReRILIZ2 CoP+6Y453 REM’ FORM CRAPHICS BOUNDERY

>-203 CLS2 FRINTR2664,"RERDY TOENTER TEXT"s

-2 CRLL THARR(!,R,B,CHPMCDDA,RREM CLERR SCREEN AND. INITIARLIZE
»-7D KRe INVEYS: [FRaQTNENTR .

-t CALL CWARCA,1L,B,C) Rer’ DUTPUT CHRRACTER TOU BCREEN

>=20 GEOTOTRREM* REFERTY

»=2B8608 SUSROUTIMHE ENTRY

{

END OF M.L. PROGCRPM=12178
END DF TEXNT TRBLE=14842
END DF vARIRBLE FREA®1Z237

1. BCALBR VSRIPBLES

NRME

€« CHBUVICOTY

¥xxxk VRARIABLE YABLE Zrx¥x

LOCKRTION TYPE NARME LOCRTION YYPE ,»  NAME  LDCATION  TYPE

19206 INTEGER
15212 INTEGER
iszie INTEGER
15224 INTEGER
1523¢ INTEGER
19236 JINTEGER
19242 INTEGER
19248 INTEGER
13254 INTEGER

19288 INTEGER
15214 INTEGER
15229 INTEGER
18226 INTEGER
18232 INTEGER
15233 INTEGER
15244 INTEGER
19230 INTEGER
192386 INTEGER

15218 INTEGER
19216 INTEGER
19222 INTEGER
18228, INTEGER
15274 INTEGER
19240 INTEGER
15246 - INTEGER
19232 INTEGER

NZZAOZXIMD
XCBOr~=T0)

® PRRORS

- — -

1z1m2

12182,
12162
12182
12182
izie2
12162
12156

12213

L23€

12239
12264

12278
12292
12306
123ze
12334
12348
12362
¥227¢
12330

e - o s =y o - ——— o= —— - o 4 = i - P e

BUBRCUTINE CHRAR(R,ZZ.S,E)D
-2201 RER ‘¢ PRINT CHARRARLIER IN 42X24 FORMAT
»-20002 REM * R=RECI1 CHRRACTER
>~28303 REM ¢ ZZ-]NITIRLIZE DR NOT (8sINIT,1=NOT)
>~22224 REM ’ BeSTART OF GREBPHICS PRGE(SI2 BYTE SOUNDERY)
»=20a23 REM * E=END OF CGRAFHICS AREA
>-220066 DINM RCI123,B),1(3)
>-22007 1FZZ«lTHENZBLGEG
»-20008 B2 CwD ICI D REM'BET POINTERE TO TOP
»=-200pY PRIRD,0,02,0.2,0,0 g
»-ZGPIB DATR32,32,32.32,32,8,32 : :
»-2PQi) DRTATZ,72,72,8.8.2,8 :
>-28212 DATRAZ,20,248.2,246,80,89
}-2D213 DRYARZ, 122, £20,112,8,240, 64
Y-202214 DRTRZ2B.,200-16,32,64.,132,132 : :
>-22@13 DRTRIE,122.128.56,128,128,16 ’ -
»-20016 DRTA2Z,32,32,0.0,0.,0 ’ R
3-20R17 DRTALE,32,64,64,54,32,1€ S DR e

2-2@218 DRTPE4,32,16,4€6,16,32,64 ] CTLITTLT T T T e s e

»-23015 DRIAD, 136,80,748,80,136,0
2-20020 DRTAB,32.32,248,32.32,8

>-20821 DKTAD,D.0,48,48,16,32 ' T R Ch
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12404 >-20022 DATAR.2,0,248.0,0,9
17418 >-ZpNZ3 DRTAQ.2.0,8.0,48, 48
12432 >-2p2Z24 DATRR.B,16.,32,64,128,128
12446 >-2P023 DRTRAB.72,72.7..72,72.,48

e

5 12460 >-20026 DATRI2,96,32.32.32,32,112
12474 >-20227 DRTR112,13€.8,4B,64,128.,248 :
124F8 >-20028 DRTR112,136.B.4R8,8B.136.112 "
g 12982 >-7@02S DATRIG, 48,80, 144,248,16,16
i 12516 >-2PB32 DRTR248,12B,242,6.8,136,142
* 12%3@ »-7PB231 DRTRII2,128,126,240,136,136,112
12%44 >-2A032 DRTA248,8,16,32,64,128,128
— T g2sSme >-2Zep33 DRTKILZ,1236,136,112.136,3136,112

124972 >-28p36 DATR!112,136,136.120,8,8,112
12986 »>-20223% DATRY,32.32.8,32,32.0
12602 >-20026 DATRE,48,48,8,48,16,32
12614 »=-20237 DRTRE.16,32,64,32,16.8
12678 >-20236 DRTRY,D,248,@.24F.2,0
.  12c4? $-20829 DATRI28,64,32,15,22,54,128
o {2686 >-20048 DRTR112,135,.68,16,32.08.32
12670 >-20241 DATR112,13€,8,104,1%4,136,112
- 17608¢ >-20242 DRTA3Z,RP, 136,136.248,1365,136
; 12698 »>-20042 DARTR240,72,72,112,72.72.248
12712 >-720044 DRTRI12,136,128,128,3128,126,112
12726 >-2204% DRTR22R,72,72,72,7T2,72,248
12743 >-23045 DRTR248, 128, 128, 24P, 128,128,248
127%4 >-29p47 DRTR248,128,126.240,128,128,128
T 12768 >-20R4B DRTR128,126,128.1%2,136,136,120
12762 >~ZP249 DRTAL136,136,136,246,136,136,136 I
12796 »-2@0%08 DARTARI1Z,32.32.32,32,32.,112
s 12912 >-2p0%1 DRTRAR,B,8,8,8,136,112
12624 >-200%2 DRTR125,144,160,192, 160,144,136
12638 >~Z0P%2 DPTR1I2A,128,128,128,126,128,248
12832 >-20834 DRTA136,216,16R,188,136,136,136
12666 »>-20€%5 DRATAR1I3S,200,168,15%52,136,136,136
12880 >~200%6 DRTRZ4R, 136,135, 136, 136,136,248 &
12694 >-200%7 DRTAR240,136,136,240, 128,128,128
. ) 12908 >-200%R DRTA112,136,136,13€, 168,144,104
T12922 »-220%S DRTRZAR, 136,136,24D,160, 144,136
12936 »-200668 DRTAI12,136,64,32,16.136,112
129%C >-20061 DRTR248,32,232.%32,32,32,32
i 12964 >-Z0062 DRTRIZE6,136,.136,136,136,136,1412
o 12578 >-20063 DRTA136,136,136,88,80,32,32

1295z >-zeR€a4 DRVAIZE,126,126,166,168,216,138 -
= 130C6 >-20063 DRTRIZE, 136,80.37.80, 136,136

13820 >-ZPP66 DRTR136,13€,88,32,32,32,22
- . 13034 »-20067 DATR24R,B,16,32.64, 128,248

{304R >-20068 DRTA112,64,64,64,64,64,112

13062 -2P059 DRTAR126,128,64,32,16,8.8
i 13076 >-20078 DATR112,16.1€,16.16,16,112 : .
| 13090 >-70071 DRTAP.8.8,8,0.68.8 : ’ .
o 13184 »-20P72 DRTRG,0.90.2.0.0,0 . U S -

13118 »-20073 DATAR,?.0.0,0.0,0 - ; .

13132 >-20874 DRTAB,R.24,8,120,136,12¢
13146 >-2007% DRTR12B,128,126,240,136,136,176
12160 >-20076 DRTAR,B,112,136,128,136,112
13174 »-200877 DATRR,8,8,120.136,136,128
13188 »-20378 DRTAD, O, 112,136,248, 128,112
13202 >-70073 DRTR4B.32,32,248.32,32,%96

(\ 13216 >-20PBR@ DRATR3,B, 120,136,120, 8,48 _ e
© 12233 >~20PB1 DRTRIZB, 126,176,202, 136,136,136 A T T
13244 >-20PP2 DRTRE,32,8,32,32,32,112 , e S T .
- 13255 >~70@A3 DRTRO,16.0,36,16.144,96 - e
. 13272 >-20084 DRTR128,128,144,160.192,169,144 : e
R 13286 >-2p0e3 DRTIPE4,54,64,64,€4,64,96 :

13308 >-2rn0R6 DRTADB,0,136.216,16B8,135,136

13214 >-2P0RY DRTRA,R,176,704,136,136,136 . .
2 13328 )-zoees DATAB,D,11Z2,135,136,126,112 N I T Th
] .
é,
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DATARR, ,240,136,249,128.,129
ORTRE, B, 112,136.128.,120,0
DRTRD, D, 132,224, 1208,1202,1¢08
DRTAR,B,112.178,112,0.,112
DRTRA, BZ,2403,22,32,32,48
DRTSE, B, 136,136.136,132, 124

9% DATREA,D,136,13€.80.50,32

H
N
)
[

D
T

]

ree7

!
b
2]
»
¥t}
o

QUss

!

‘r\’V‘IV‘I‘V
!
N3N AR N NN g A N
b
Rl
a\]
oV}

»-2P1B3
r-z2le4s
RV ASE Ride)
»-22186
P2107
2008
>-cie2
>-T1e
>-zpitd
»-22112
>-21i3
pEa=h B KX
y-7Ze11s
>-Z3118
>~20317
-ZOY IR
>~22118
>-233120
»=-22121
»=20122
bl B i)

2 .>-205139

>-2014Q
y-2Q34]
3-2C142
>-201A3
P20 44
>~-20143
P-ENL4E
Y-ZOLVAT7
?~28148
¥-2014°8
y-cerne
»-225§3)
y-22192
>-22133
2-20124

9€ DATARR,B,136,136,1£8.2156,436%

DRTAZ. 8, 135,82,32,00,136
0ATRB,B,136,136,.246,8.5%6
DETR2,8.248,16,22.64,2483
FORI=S TO EPOYE], 233 HEXT
PESTORE

FORI=3270122

FORJ2TO6

READ ACI,J)

HEXKT 1B 1, 720 HEXT ' RETURN
IFRL Y12 THENZRIEY

JFICE M1 THENICL =@ ELSEI(] Jnl
RETURH

IFAYESTHENZP112

FORI~E T0 EPOXEL, 28X (KEXT
Bel Ot RETURN

FEM’ OUTPUT CHARRCTER
W=Cr2%6 0 IFACYIATHEN2D11S
GnTocge11a ' o .

1P ReETHINDSS1 24
W=l GOSUSZP129

BeBa] JFR(42THENZR122

D0 CeCe]r IFCC24 THENZR123

KaS+S128 YmS46143: Zv5+41824 i
FCOPY 2,8,Y

FORTuX 70 Y'POKEIL, 233 HEXT

Cal-t

RETUSN

REM’BACKSPACE ROUTINE

1FR=RTHENR @127 . :

BeB-1:8e32:Ww] COSUBZD130 RETURN T "

Beadl . JIFC=0THENZR1 23

Cal— i A~32 N=} +GOSUB20138RETURN

B=2'RETURN

I=RX5  JuZ /B iUn2 2248

=2+

¥yt R:YeREE6  YoaY-K:1YuB-Y

FORT=BTO?

O=1%32:0=0+2Z B

PaFEEV O RuD+]  WePLEK(DR Y F=PA23E .
FeF 4+l REM’F.'HPS VALUE TO BL MASKED
FeP-F REM’' INVERT WORD

IFN=§ THENZQ148 .

C=sR{AR, 1> 1FARCIZTHENG=233 -

IF1C1 Y PITHEN2R142 . !

IF1m7 THENG=Z255 (REM® UNDERLINE o T

1BSHETCE, Y. D) ST ’
FesF DR G N -

Fed~F «REM’ UN-INVERT F . : o .
P=F /2% POVEQ,F 1 P=P£246 ' ot

PaF-P POKEQ,P ' o

KEXT I +RETURN -
REM/SKIP OUT OF 280e INTO MERE ) N
PEM’FOR CLEAR RDUTINE L E
=240 IBSHFT(G,Y,90) LT e i
GoR~G FuF AND G S e e e
COTONZB144 - L

RE TURN . T i

END P
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END DF H.L. PROCRAM=147BE

EMND OF TEXT TRBLE=1AR42
END DF WAR]IRBLE RRER~21381
.2
b 354 PROGRAN LINES
& 15 GOT0-COBUBS
a 2132t VECTOR TRBLE  [FROM-TOJ %2exs
1 : C121%4 13632 ICI13674 -13716 L1373 ~13793 013529 ~13834
: oo CI3632 -123@83 JICI3R46 ~14050 JLI38%7 —14183 IL13681 ~14049 I
s £13912 ~14049 014058 514099 3140396 ~14163 JC14114 ~141%%5 3
C14152 -14363 JLIALSP —147.0 JL314525 -14332 3 _
2 .
{ ' ) fitrx VARIABLE TABLE gaxxx
1. BCALAR VARIABLES
. NAME LOCATION TYPE NAME LOCRTIDN TYPE NAME LOCATION -
g A g+ 1@ INTEGER B 19272 INTEGER € 19274
. o] 13276 INTEGFR E B+ 4 INTECER F 15238
G 15282 INTEGER H 19284 TNTEGER T~ 15266
r J 13288 IMTEGER X 19250 INTEGER L 19292
{ rt 15294 INTEGER N 19236 INTEGER O 1929z
L P 19368 INTEGER @ 19382 INTEGER R 19334
5 S+ 6 . INTEGER T 193¢8 INTEGER U 19318
~ v 19312 INTEGCER W 15314 INTEGER X 19316
5 4 19318 IHTEGER 2 19328 INTEGER 22 s+ B
B
2. DIMENSIONED VYARIRBLES
o
% NRME LOCRTION TYPE .13t DIMEMSION
L
A 19324 INTEGER 123
1 21292 INTEGER o]
-
i & ERRORS
- . SUBROUTIHES CRLL¥D
i NRME FROH =-> TO
L CHAR 12111 => 12176
-, _ CHAR 12166 -> 12176
o
T
ks
;” .
L.

rm

1

143

1.0 USER'S MANUAL

TYPE

INTEGER
INTECER
INTEGER
INTEGER
INTECER
INTEGER
INTEGER
INTEGER

_INTEGER
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Program #4
This program demonstrates the use of the YECTD
command. The routines that tokenize and untokenize the
BASIC cemmands are exccuted in this example.

Program Listing

'HLBRSIC ~REVIBIDN 1.83R8 - COPYRIGHT 19684 WASATCHURRE

ENTRY IHTO M.L. PROGRANM=-ZEEQ
VvRRIRBLE TRBLE STRRTS AT 4288

TEXT

TRBLE STHRRTS RT 3194

BUGROUTINES BTART RT J328C

ZTEB
2EER
fieg
£LER
2ELB
2EER
2EER

re
ZCE

2FEB
ZEEB
2FO93

RD",®

zor L4
2F22
2Fap
2rag
2FEE
2F 8]
2F99
2FRF
ZFD3
2FED
3082
aely
32ZE
G4
3BLR
3073

=P PEMFAXIZILTLTALT I IFTIINANREKEY

>-14 FERT. VECT COMMARHD DEMO x

>»-1E FEmMx  TOKENIZE/UNTOKENIZE %

)-28 REMZF ROUTINE x

»-32 RENMX X

»-3C REMy ~LERAN USC OF VECTD [ 4

PrA5 REMITXEASAETIREL L XIS L RATRRAN

>-33 REH

Y=-ZA DiM RELIPEIIREM’ COMMAND BTRING

>-64 LCLB PRINT" TOKEMIZE-UMTOXENIZE TEST"

»-6E PRINT"ENTER OPTIDH'","1. -TOKENIZE A COMMRND™, "2, ~UNTOKEMNIZE 2BYTE WO

‘3. -EXIT™

>~78 INPUTR'PRINT

>=-B2 OH A GOTO202,30¢, 400

»-CH CLEIPRINT" TOKENIZE A COMMAND™," =

>-LZ IMPUT" ENRTER COMMAND 18RS (PRINT

»=DC CALL TOKEN(R.RS Y REM’ TOKENIZE STRING

»-E6 PRINT"TOKEN=")R

»~F@ INPUT"RNY MORET ¢¥/N)Y “i18A% PRINT

Y»-FR I¥ BLEFT& Rg,] »="Y"THENCCTD2192 ‘ELSECOTOl100
>~12C CLSPRINT" UNTOMENIZE A COMMRND™,™ ¥
=136 INPUT" FNTER ZEYTL TOXEN “JR'PRIMT

>~142 CRLL UNTOMENC(A,R3)Y'REM’ GET COMMSND

»-14R PRINT"COMHAHD=" ; 8RS :

Y=154 INPUT"RANY MDORET (Y-N> "8R3 :FRINT

>=15E IF SLEFTS(RAS, 1) Y "THENGOTO3I0 +ELSEGOTO1OD v
»-138 STCP

>~-2718 BUBROUTINE ENTRY

END OF M.L. PROGRRM=2873 ;
END OF TEXT TABLE=328B
END OF VARIABLE RREA=442E

iR PROGRAM LINES

3 GOTO-/GOSUBS
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¢
g
z
- 2E¥2% YECTOR TRAOLE  [FROM-TOJ Strsx
g [3IF6 -2F48 JL31FA -2FDS ICLIIFC -306F 3 -
.
ERXRY VARIABLE TRBLE Txxzy
- 1. BCALAR VARIARLES
i’ : NAME LOCATION TYPE NAME LOCRTION TYPE | NANE LCCATICN TYPE
2 A 173832 INTEGER B 17283 INTECER € 17327 INTECER
- D 17729 INTEGER E 17311 INTECER F 17313 INTIGER
: 3 c ITIIS INTEGER M 17317 INTEGER ) 17319 INTEGER
P J 17321 INTECER K 17323 IHTEuER L 17325 INTECER
m 17327 IHTEGER N $7329 WTZGER D 17331 INTEGER
N p 17333 INTEGER @ 3733% XHTECER R $7337 INTEGER
g 5 57339 INTEGER T 172343 INTEGER U 17243 IHTEGER
/ v 17343 INTEGER MW 17347 INTEGER X 172349 INTESER
S Y. 17351 INTEGER Z 17353 INTEGER -
o 2. DIMENSIDMED VRRIRBLES
- s 17063 INTEGER T 17055 INTEGER U 17e€? INTECER
i, v 17059 INTEGER W 17871 INTECER K 17873 INTEGER
Y 17873 INTEGER 2 17877 THTECER
:' 2., DIMENSIONED YREINBLES
e NAME LOCRTION TYPE Ist DIMENSIOH
- As 17679 STRING 300
i { # ERRORS
k]
- SUBROUTINE TOKENC R, A3CB)Y)
: 427§ »~27iR DIM R3(20)
: [PV »-Z724 A=LEN/AR)
- 308F >-272E FORI=PTOR:POKE!+20@,AS( 1) NENTREM’ GTORE STRING
IBCE »-Z732 DSTC(I166,820) REM’ POINT TD STRING
; APDA »-2742 VECTD( 471373 REM’ CALL ROM ROUTINE YO TOKENZE A STRING -
iy AVEG »-Z74C DLDC732.R) REM’ GET TWD BYTE TOKEN
b 3QF3 »-27%6 RETURN . .
2@F4 »-3R98 SUBRCUTINE ENTRY
T END OF M.L. PROGRAMe3QFE
i END OF TEXT TABLE=328B
s END OF VRRIABLE RREA=446E
5 2etx+ VARIRBLE TABLE ZX%x&
KRR 1. SCRLAR VRRIABLES
- NAME LOCRTION TYPE NAME LOCATION TYPE NRME LOCRTION TYPE
1 . . . .
i A S+ 6 INTEGER B 17469 INTEGER C 1747% INTEGER
S D 174723 INTEGER £ 1747 INTEGER F 17477 INTEGER
c 17479 INTEGER M 17481 INTEGER 1 $7483 INTEGER
g o J 1746% INTEGER X 17487 INTEGER . L- 17489 INTEGER
3 ™ 17491 INTEGER N 17493 INTECER O §729% INTECER
N P 17497 INTEGER D 17499 INTECER R 175831 INTEGER
. 3 17583 INTEGER T 175a3% INTEGER U 17507 INTEGER
) v 17505 INTEGER W 17511 INTEGER X 17313 INTECER
™ ¥ 173315 INTEGER 2 17317 SNTEGER
| 2. DIMENSIONED VARIRBLES
fm ( NAME LOCATION TYPE 1st DIMENSJION
i, As | STRING 14 :
® ERRORS . : - EERE

£

*
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&
SUBROUTINE UNTDXENCA, RS )
e apFR Y»-3RRZ DIM RF(ZID)
E - ABFA »-3RAC FEM’ ROUTINE TD UMTOYENIZE BRSILC COMMANDS
- AAFR »-3RAFE REM’ IWPUT- 2 BYTE TOYEN IN A ‘ y
: 30FA »-3ACE REM' CUTPUT- COMMAND 1N AR )
— ) IPFR »-3ACR FORIw?33T07%0 POKEL, & NEXTREM’ CLEAR BUFFER

3110 »-38D04 DET(HQADR,RH-PST(TA2,BY'REM’ BTYORE TOKEMN

RI3IB M}-3ADE LFECC"X",436)'REM’ FDINT Y0 TO¥EN-4 RBYTES

2120 »)-ZRER VECTD(L7R42) REN’ EXETUTE ROM UNTOKEN)IZE ROUTIWE
2j4% »-3RFZ FORI=2TO1ISREM'LOOP O CHARRACTERS IN COMMAND
314F Y-3RTC RI(IIPEEK(I+733) ' NEXT

3106 »-2LRE RETURN-REM’ BLL DDHNE

3187 >~EAGB END

- EHD OF M.L. PROGRAM~318BF
END DF TEXT TRBLE»328B
END OF VRRIRBLE RREAm44RE

xri¥x VRARIABLE TRBLE Zxxxx
1. BCALRR YRRIRBLES

HANME  LOCRTION TYPE NAME LOCRTION TYPE NAME. LOCRTION TYPE
a 8+ & INTEGER B 17333 INTECER C 17%53% INTECER
: D 17337 IRTECER E 17239 INTEGER F 1754 INTECER
= ; C 17543 INTECER K 17543 INTECER 3 17547 INTEGER
: J 173549 INTECER K 1753 INTEGER L 1755 INTEGER
oS ™ 17555 INTEGER N 1757 INTECER D 175359 INTEGER
i P 17561 INTECER @ 17563 INTEGER R 175363 INTECER
L " 17267 INTEGER T 17569 INTEGER U 1?7571 INTEGER
v 17373 INTEGER W 17575 INTEGER K 17577 INTECER
5 v 17579 INTEGER 2 17581 INTEGER
1 . -
g 2. DIMENSIONED VRRIRBLES
NAME LOCRTION TYPE 1st DIMENSICN
- . .
£ Re 3 STRING FF ..
i s
E @ -ERRORS
i .
i SUBROUT iNES CRLLED
= NRME FROM => TO
WEN 2F7Aa =) 3073 .

UNTOKEN 3B0E -> 30F4 . o

s B ot BN

|00 B A
r'\

:5&;93‘ ,

L5
{
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CHAPTER 7 " ERROR MESSAGES

The error handling portion of MLBASIC allows for easy detection
of program errors. There are two types of errors that can occur, they

.are: (1) errors that occur during ccmpilation of the program and (2)

errors that occur during exccution of the compiled program.

During compilation, COMPILER ERRCRS are the result of syntax

“errors in the BASIC program that is being complled. The BASIC program

that does not conform to required specifications of MLBASIC will not
be compiled correctly. The compiler will make a note of any compller
error and continue to the next command. Thls means that all errors
may be detected by the compiler at one time. Too many errors may
cause MLBASIC to misread the final END statement, resulting in
compilation of non existing lines (If this occurs, abort compilation

by pressing down the BREAK key for about 5 meconds, then enter T).

The RUNTIME ERRORS are errors that occur bhecauze a2 command 1s
executed improperly. One example of this might be divislon hy zZéro,
Runtime errors occur only durilng execution of a complled BASIC

‘progran, Dlagnostic messages will be output indicating what the

error was and what the values of certain hardwarce registers were when
*he error occurred. . _ o
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LN

7.1 Compller Error Messajces

.

{ In the following section, all of the COMPILER FERROR numbers will be

& described so that one can determine what the possible causes for the
error are. In some cases the compiler error number will not indicate the

{ . actual problem in the command that was being compiled..

k.

The compiler error message consists of the following three values:

G ey
! tEE

(1) Compiler error number -This is a number that identlifles
what type of error occurred. '

(2) Linc number -This indicates the lihe number of the BASIC
program that contains the error.

illadne

(3) Character numboer ~This indicates what character in the

command being compiled caused the error. If an error occurred

in a linec that has more than one command, make sure to start

¥ . counting the characters from the start of the command and not
from the start of the line, :

f=- L»txqﬁ

Sample errcr message to screen’

L]
%

TRROR¥ (1) LINE (2) CHR (3)

| AR AR
¢

;n Sample error mecssage to printer
. . .

) c4 ..« «BASIC COMPILER ERROR #_S1) AT LINE # (2) -~ CHARACTER # (3)
f ‘ . — R _—
L -

x N .

q

s

- **Note- Remember, when an error occurs durlng compilation, you

5‘ can abort further compilation of the source by. pressing down

k. the BRIAK key for a few seconds and then hitting the T key. The
message "ABORT COMPILATION'" will 1ndicate that the COmpiler was

y' properly aborted.

L,

DR X US LTI s 2 TH R B . . o —— — -~ ——- b — &



| Number
- 1
E
B
. 3
[ .
. S 4
i 5
X. .
6
.
i 7
-
* 8
- 0
- 1()
}'* -
3 )
. 11
I
1
L.
= 13
L
T 14
L.
{) 15
k.
{. - 16
L17-
18
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Compiler Error Messages
Méaning
fmpropor command terminator., .
Fither a ":" or an end of line (zero byte) is expected

Syniax error in the previous command.

Error in GOTO or GOSUB statement.
The word "SUB" or "TO" is missing.

Error in IF..THEN routine. Illegal logical operator.
Error in TOR..NEXT command. Missing "=". -
Error if FOR..NEXT command. NiSSing "o,

irror .in DATA statcment, Iliegal data type.

Error in equqtion cvaluation routine. Missing =",

Possible error in ayolljng of command.
Command may nced cnded or Disk BASIC ROm(s)

Error in numeric cxpression. Missing ")".
The nuineric expression may be too complex to compile.
Must break expression up into compilable parts.

Illegal integer Oporatof.
Allowable are '"+'", "=t n/" s MOR" MAND" and “NOT"

illegal real operator.
Allowable: are n+u,u_u’n/u’u*n and LA

Unknown command error.

Unknown function. Function not supported by compiler.
"$" is neceded before string expression.,

Tl1legal integer constant.
Allowed arc decimunl and HEX .
“"$'" or "&H'" must precede hex number.

Unknown string function.
String function not supported by MLBASIC,

Undimensioned REAL or INTEGER variable array.
Must usc DIM or REAL to declare variable arrays,

Undimensioned STRING variable array.
AL strings must be dimensioned before they are used.

Undefined FIELD. ' o
The FIELD must be defined before RSIT or LSET use that field.

Missing DATA statements.
RESTORE must fellow DATA statements.
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. .

i U .2 Runtlme Frror Messages

% ) Runtime errors occur during execution of the compiled program. These
b errors occur because of many reasons. The most common errors are

5 ardthmetic and Iinput/Output (I1/0) errors.

L3 Runtime errors are printed on the screen 1f it is currentiy open. 12

the printer was being uscd last, the output will go te the printer

‘Instead of the screen.

All Tuntime crrors can be haondled by software to resoclve certain
problems that mny arise when operating a program, The ON ERROR command iw

used to perform error tropping when any runtime error occurs (sce scction
3.2.1).

The followlng messape is output when a runtime error occurs:

RUNTIME ERROR # (1)
(D) (X) (Y) (u) (cc) (DP)

Index to items in parcenthesis o

(1) ~-This is the runtime error number

(D) ~The contcents of hardware register "D" (in HEX)

(X¥) -The contents of "X" hardware index register (in HEX)

(Y) ~The contents of "Y" hardware index register (in HEX)

{U) ~The. user stack register (in HEX) " 1
(CC) -The control code reglister (in HEX)

(DP) -The dircct pagv register (in HEX)




Number
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Runtime Error Messages

Mecaning
“"F" ~There is a NWXT without a FOR,

"SN" ~There was an error in compilation.

MRG" -Return without a GOSUB call. Interpreter only.
"OD" -No more data in data list. Interpreter only.
"FC" -There wds an illegal value passed to a function.

"OV" —~Real number overflow.
value outside of the allowable range of +/- 1.7E+38.

"OM" ~There is not cnough memory to execute current command.
Interpreter only. '

"UL" ~Undefinod line referenced by a GOTO or GOSUEB command.
Interpreter only.

"BS'" -The subscript of the varlable array is out of range.
Interpreter only. '

"D ~The array has alrecady been dimensioned.
Interpreter only. ‘

/0" -The calculation involved a dlivision by zero. !

"ID" ~INPUT from keyboard used in an Interpreter call
(See 5.4). Interpreter only.

“TM” -Type of argumcnt conflict with functidn. .
Interpreter only.

"OS" -Not enough siring space to perform Interpreter call.
Interpreter only. ‘

"LS" ~The string exceeds the maximum length of 255 bytes.
Interpreter only.. ;

“"ST" ~The string formula is too complex to evaluate.
Break the string into shorter parts.

Interpreter only.

"CN" ~CONT command not allowed in compiled progfam.

"FD'' -Wrong file mode. Interpreter only.

TAQ" =-The buffer.is'nlrcady open.
CLOSE buffer before trying tc open this channel.
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Mecaning

YON" ~Devicoe numbey not allowed,
Usec only aliowable device numbers,

"1G" ~Inpul error in reading data from device,

“EMY ~vad mode for input/output of data.
llse mode scelected in Lhe OPEN statement for buffer.

RO ~The buffer hoas not been opened.
Use OPEKR to opon o file,

"Int ~Input of data past the last item in the file.

"DBS" ~There is a direci stalement in the Tile (1e. [INPUT).
Interpreter only. . ’

NOT USED

YHE'" ~The file oﬁened for inpyut was not found. .

"BR"™ -The reccrd is not within the allowable range.
"DF" ~The disk is full. Use another disk=tte.

"OB" ~There is not enough buffer space.
leserve more space using FILES. ’

"¥P" .The disl is write-protected.

e

~The filename is unacceptable. Interpreter only.

13 AR M
'FH

"FS8" ~The disk dircctory has been incorreclY written to.
Try to recover as many files from disk as possible.
Disk necds te be re-formattted.

MAE" ~The file already exists.

KILL, file, or RENAME it to another name.
"IPO" -Field overficw crror. Interpreter only.

“"SE" ~The string used in LSET or RSET has not been flelded.
Interpreter only. .

"VF" ~Urror in verification of dato written to disk.

“"ERY -Too much data in 1/0 on Direct access file.





