













































































































































































































































































































































































































































































































































































































































































PRINT#/PRINT# USING - PSET

The PRINT# statement may also be used with the USING option to
control the format of the file.

For example:

PRINT #1,USING "$$#4# 82" JKL

Statement Syntax

PSET PSET (x0)].color|
PSET STEP (xoffset yoffset)| color |

% a % Action

Sets a point in the current output window.

Remarks

The coordinates (x,) ) specify the point on the screen to be colored.
PSET allows the color to be left off the command line.

The STEP option (as shown in the second syntax ), when used, indicates
that the x and y coordinates are relative, not absolute, coordinates. The
coordinates x and y specify the pixel that is to be set. The color is a
numeric value for the color desired. The number 33 specifies the color
black, and the number 30 specifies white. When Microsoft BASIC scans
coordinate values, it allows them to be beyond the edge of the window.
See Also

PRESET
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PSET - PTAB

Example

€ File Edit Search Run Windows

I PSET EHAMPLE
I~ e ———————|
N\ REM *** This demonstrates the use of the [
\\ REM *** PSET Statement.
\ CLS

\_  |FoR1Z=ST0 150
PSET(I%,1%),33

NEXT 1%

FOR JE = 200 TO 90 STEP -1

L ] PsETU£.J%),30

NEXT J%

END

PTAB

Function Syntax
PTAB(X)

Action
Moves the print position to pixel X.

Remarks

PTAB is similar to TAB, except that PTAB indicates the pixel position rath-
er than the character position to advance to. If the current print position
is already beyond pixel X, PTAB retreats to that pixel on the same line.
Pixel O is the leftmost position. 1 must be in the range 0 to 32767. PTAB
may only be used in PRINT statements.

A semicolon (;) is assumed to follow the PTAB(1) function, which means
PRINT does not force a carriage return.




PTAB - PUT

Example

€ File Edit Search Run Windows

PTAB EHAMPLE
Charles Dickens Ell———————— BN % ]
Charles Dickens REM *** This program demonstrates the use '

Cherles  Dickens REM *** of the PTAB Statement.

LET A$ = “Charles " : LET B$ = "Dickens”
PRINT A$:B$

PRINT A$:PTAB(60);B$

PRINT A$;PTAB(75);8%

END

220

PUT

e )

Statement Syntax

PUT [# |filenumber| record-number|
PUT(x1,y1) [(x2y2)),array|(index |,index...,index|)| | action-verb|

Action
Writes a record from a random buffer to a random access file.

Draws a screen graphics image obtained in a GET statement.

Remarks

The two syntaxes shown above correspond to two different uses of the
PUT statement. These are called a random file PUT and a screen PUT,
respectively.

Random File PUT For the first syntax, the filenumber is the number
under which the file was opened. If the record-number is omitted, BASIC
will assume the next record number (after the last PUT). The largest
possible record number is 16777215; the smallest is 1.

PRINT#, PRINT# USING, and WRITE# may be used to put characters in
the random file buffer before executing a PUT statement, but most often,
the buffer is filled by FIELD and LSET or RSET statements.

In the case of WRITE#, Microsoft BASIC pads the buffer with spaces up to
the carriage return. Any attempt to read or write past the end of the
buffer causes a “Field overflow” error message to be generated.



PUT

Screen PUT In the second syntax, PUT uses (x1,y1) as the pair of coor-
dinates specifying the upper left-hand corner of the rectangular image to
be placed in the current output window.

The coordinates (x2,12), if specified, indicate the lower right-hand coordi-
nates of the destination rectangle for the image.

The array is the name assigned to the array that holds the image. (See
“GET"” for a discussion of array name issues. )

The index allows you to PUT multiple objects in each array. This tech-
nique can be used to loop rapidly through different views of an object in
succession.

The action-verb is one of the following: PSET, PRESET, AND, OR, XOR. If
the action-verb is omitted, it defaults to XOR.

The action-verb performs the interaction between the stored image and
the one already on the screen.

One of the most useful things that can be done with PUT is animation.
Animation can be performed in the following way:

1. PUT the object on the screen.
2. Recalculate the new position of the object.

3. PUT the object on the screen a second time at the old location to
remove the old image.

4. Go to step 1, but this time PUT the object at the new location.

Movement done this way will leave the background unchanged. Flicker
can be cut down by minimizing the time between steps 4 and 1 and by
making sure that there is enough time delay between 1 and 3. If more
than one object is being animated, every object should be processed
simultaneously, one step at a time.

If it is not important to preserve the background, animation can be per-

formed using the PSET action-verb. The idea is to leave a border around

the image when it is first gotten that is as large or larger than the max-

imum distance the object will move. Thus, when an object is moved, this

border will effectively erase any points. 221

Because you can specify (x2,p2), the image can be scaled (enlarged or re-
duced). For example, if the user loaded a circle from the screen with a
“GET(0,0)-(50,50),A” statement, then a “PUT(100,100)-(150,200),A”
statement would put the A array on the screen, and elongate it on the y
axis, producing an oval.



PUT

This technique can be used to produce better parallax perspectives during
animation. If the moving object becomes larger, it appears to be moving
towards the user.

See Also
FIELD, GET, LSET, PRESET, PRINT, PSET, RSET, SCROLL, WRITE

Example

& Flle Edit Search Run Windows

PUT EKAMPLE
(BVFiia————"—"_ list

REM *** This is a fragment of 8 program that opens an existing
REM **# {ile, gets data from it, updates it, returns it & closes it.
OPEN "Payables” AS #2 LEN=-74
FIELD #2, 30 AS FIRMS, 30 AS ADDRS, 4 AS OWES, 10 AS DAYS
GET #2, ACCOUNT
LET DEBT! = CVS(OWES)
LET DEBT! = DEBT! + (CHARGES! - PAID!)
LSET OWES = MKS$(DEBT!)
PUT #2, ACCOUNT
CLOSE *2
PRINT "Account # “;ACCOUNT;” updated”




RANDOMIZE

(o]

RANDOMIZE

Statement Syntax
RANDOMIZE [ expression |

Action
Reseeds the random number generator.

Remarks

This statement reseeds the random number generator with the expression,
if given, where the expression is either an integer between — 32768 and
32767, inclusive, or where the expression is TIMER. If the expression is
omitted, BASIC suspends program execution and asks for a value before
randomizing, by printing:

Random Number Seed (-32768 to 32767)?

If the random number generator is not resecded, the RND function re-
turns the same sequence of random numbers each time the program is
run. To change the sequence of random numbers every time the program
is run, place a RANDOMIZE statement at the beginning of the program
and change the argument with each run.

The simplest way to change a random sequence of numbers with each
program run is to use RANDOMIZE TIMER. In this case, the random
number seed is the number of seconds that have passed since midnight.

See Also
RND




RANDOMIZE - READ

Example

& File Edit Search Run Windows

RANDOMIZE EHAMPLE
Random Number Seed (-32768 to 32767)7 13

30659452486038
.30859452486038
39090895652771 [ |ist
.74937337636948  |REM *** This demonstrates ways to generate
19 REM *** and display random numbers using the
12 REM *** RANDOMIZE Statement.

RANDOMIZE

FOR I8 = 1 TO 2: PRINT RND(0): NEXT %

| T—{FORJZ - 1 TO 2 PRINT RND(1): NEXT J%

FORKZ = 1 TO 2: PRINT INT(RND*25): NEXT K%
END

Statement Syntax
READ variable-list

Action
Reads values from DATA statements and assigns them to variables.

Remarks

A READ statement must always be used in conjunction with a DATA state-
ment. READ statements assign DATA statement values to variables on a
one-to-one basis. READ statement variables may be numeric or string, and
the values read must agree with the variable types specified. If they do
not agree, a “Syntax error” message is generated.



A single READ statement may access one or more DATA statements (they
will be accessed in order), or several READ statements may access the
same DATA statement. If the number of variables in the variable-list
exceeds the number of elements in the DATA statements, an

“Out of data” error message is generated. If the number of variables
specified is fewer than the number of elements in the DATA statements,
later READ statements begin reading data at the first unread element. If
there are no subsequent READ statements, the extra data is ignored.

To reread DATA statements from the start, use the RESTORE statement.

See Also
DATA, RESTORE

Example

& File Edit Search Run Windows

READ EHAMPLE
| 2 3 4 5 6 7 8 9 ) 2 3 45 &
ONE TWO THREE FOUR FIVE

m————— I
REM **#* This demonstrates the use of
REM *#% the READ Statement.
DIM A(15),B3(5)
FORIZ=1T0 15

READ A(IZ) : PRINT A(IR);
NEXT I® - PRINT
FORJE=1T0O5S

READ B$(JZ) :PRINT B$(J%);" ";
NEXT J%
END
DATA 1,2,3456,7,689,1,2,3,45,6
DATA "ONE","TWO","THREE","FOUR","FIVE"
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REM - RESET

Statement Syntax
REM remark

Action
Allows explanatory remarks to be inserted in a program.

Remarks

REM statements are not executed but appear exactly as entered when the
program is listed.

REM statements may be branched into from a GOTO or GOSUB statement.
Execution continues with the first executable statement after the REM
statement.

Remarks may be added to the end of a line by preceding the remark with
a single quotation mark instead of the REM keyword.

Warning REM should not be used in a DATA statement, since it
will be considered legal data.

Example

100: REM *** This is a remark.
110: ' This is also a remark.
120: LET A = S: REM "** This is a remark, as well.

RESET

il

Statement Syntax
RESET

Action

Closes all open files.

Remarks

RESET closes all open files, forces all file blocks in memory to be written
to the volume, and forces the volume directories to be updated. As a
result, if the machine is turned off or loses power, all files will be
preserved in the state they were in when the RESET command was issued.



RESTORE

Statement Syntax

RESTORE RESTORE | line |
0.0 Action
[0)% '] statements to be rerea om a specified line.
0] Allows DATA b d fr pecified li
Remarks

The line can be a label or line number.

After a RESTORE statement with no specified line number or label is exe-
cuted, the next READ statement accesses the first item in the first DATA
statement in the program. If the /ine is specified, the next READ state-
ment accesses the first item in the specified DATA statement.

Example

" & File Edit Search Run Windows

B RESTORE EHAMPLE
Walla Wallo B == |st
Sellindge REM *** This program illustrates a use of
gReno REM *** RESTORE Statement.
FOR LOOPE = 1 TO 3
walla Walla READ CITY$(LOOPE) : PRINT CITY$(LOOPE)
Sellindge NEXT LOOPE
Reno RESTORE : PRINT
FOR LOOPZ - 4TO 6
READ CITY$(LOOPE) : PRINT CITY$(LOOPR)

|\_/,_ NEXT LOOPS
END

DATA "walla Walla","Sellindge”,"Reno”
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RESUME

Statement Syntax

RESUME RESUME
RESUME 0

0,0 RESUME NEXT
[o0) RESUME line
Action
Continues program execution after an error recovery procedure has been
performed.
Remarks

Any one of the four syntaxes shown above may be used, depending upon
where execution is to resume:

RESUME or RESUME 0 Execution resumes at the statement that
caused the error.

RESUME NEXT Execution resumes at the statement immedi-
ately following the one that caused the error.

RESUME line Execution resumes at /ine.

A RESUME statement that is not in an error-handling routine causes a
“RESUME without error” error message to be generated.

See Also
ON ERROR

Example

10: ON ERROR GOTO 900:
900: IF (ERR - 230) AND (ERL - 90) THEN PRINT “Try again": RESUME 80
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RETURN
0.0

RETURN

Statement Syntax
RETURN [/ine]

Action
Returns execution control from a subroutine.

Remarks

The line in the RETURN statement acts as with a GOTO. If no line is
given, execution begins with the statement immediately following the last
executed GOSUB statement.

Microsoft BASIC includes the RETURN line enhancement that lets
processing resume at a line that has a number or label. Normally, the pro-
gram returns to the statement immediately following the GOSUB state-
ment when the RETURN statement is encountered. However, RETURN
line enables the user to specify another line. This permits you more flexi-
bility in program design. This versatile feature, however, can cause prob-
lems for untidy programmers. Assume, for example, that your program
contains these fragments of a program:

5 MOUSE ON

10 ON MOUSE GOSUB 1000
20FORI=1TO 10

30 PRINT I

40 NEXT 1

50 REM NEXT PROGRAM LINE

260 REM PROGRAM RESUMES HERE

1600 "FIRST LINE OF SUBROUTINE

1050 RETURN 200

If mouse activity takes place while the FOR..NEXT loop is executing, the
subroutine is performed, but program control returns to line 200 instead
of completing the FOR..NEXT loop. The original GOSUB entry is can-
celled by the RETURN statement, and any other GOSUB, WHILE, or FOR
that was active at the time of the trap remains active. But the current



RETURN - RIGHT$

FOR context also remains active, and a “FOR without NEXT” error message

will be generated.

See Also
GOSUB

Example

€ File Edit Search Run Windows

RETURN EHAMPLE

SUBROUT INE ONE

=N

List

SUBROUTINE TWO
SUBROUT INE THREE

/_\/

REM *** This illustrates the use of the
REM *** RETURN Statement.
START:

FORIE=-1TO3

NEXT (%

END

SuB1:

SUBZ:

SUB3:

ON |Z GOSUB 5UB1,5UB2,5UB3

PRINT "SUBROUTINE ONE™
RETURN

PRINT "SUBROUTINE TWD"
RETURN

PRINT "SUBROUTINE THREE"
RETURN

RIGHT$

g

Function Syntax
RIGHT $(X8,I)

Action

Returns the rightmost I characters of string X 8.

Remarks

If I is greater than or equal to the number of characters in X8, it returns
X$. If I = 0, the null string (length zero) is returned. [ can range from 0

to 32767.

See Also
LEFT S8, MIDS$



RIGHT$ - RND

Example

€ File Edit Search Run Windows
RIGHTS EHAMPLE
New York Ee—— ]\
York REM *** This program illustrates a use {3

REM *** of the RIGHT$ Function. [ |
LET PLACES$ = "Senaca Falls, New York'’

——— PRINT RIGHT$(PLACES,9)
PRINT RIGHT$(PLACES,S)

Function Syntax
RND{(X)]

Action
Returns a random number between 0 and 1.

Remarks

The same sequence of random numbers is generated each time the
program is run unless the random number generator is reseeded with
RANDOMIZE.

X < 0 always restarts the same sequence for any given X.
X > 0 or X omitted generates the next random number in the sequence.
X = 0 repeats the last number generated.

Note

The values produced by the RND function vary with different
implementations of Microsoft BASIC.

See Also

RANDOMIZE




RND - RSET - RUN

Example

& File Edit Search Run Windows

RAND EHAMPLE
Random Number Seed (-32768 to 32767)7 19283
.30974310636521 e | st =

REM *** This program illustrates a use of the

.30974310636521

é RANDOMIZE

FOR I8 = 1 TO 2: PRINT RND(0) : NEXT I%
FORJ® = 1 TO 2: PRINT RND(1) : NEXT J%
FORK® = 1 TO 2: PRINT INT(RND*25) : NEXT K%

20

Statement Syntax

RSET RSET string-variable=string-expression
Action
D Moves data from memory to a random file buffer in preparation for a PUT
statement.
Remarks

See “LSET" for a discussion of both LSET and RSET.

Statement Syntax

RUN RUN [/ine]
) RUN filename| R)

0
¢ A
232 _] ction
& Executes the program currently in memory.

Remarks

If the line is specified, execution begins on that line. Otherwise, execu-
tion begins at the first line of the program.

With the second form of the syntax, the named file is loaded from disk
into memory and run. If there is a program in memory when the com-
mand executes, a dialog box appears permitting saving of the program.



RUN - SAVE

]

In the second syntax, the filename must be that used when the file was
saved.

- RUN closes all open files and deletes the current contents of memory be-
fore loading the designated program. However, with the “,R” option, all
data files remain open.

]

. Example
= RUN
h RUN “Rich’s BASIC Disk: Filer”
— RUN “Record List", R
-
Statement Syntax
SAVE SAVE | filename[,A]]
- SAVE [ filename| P]]
SAVE [ filename| B]|
o)

-~ Action
Saves a program file.

Remarks

Lo}

The filename is a quoted string. If a filename already exists, the file will

be written over, and the original replaced. If no filename is given, a dia-

log box appears to prompt you for information. This information includes
ro— the name of the file to save, and the format in which to save it, either text,

- compressed, or protected. If your Macintosh has a second disk drive, and
if there is a disk in it, the dialog box will offer a button to select saving

— the program to the other disk.

If you press the Return key without giving information in the dialog box,
the file will be saved under its previous name with its previous format

- attributes.

a The “,A” option saves the file in ASCII format the same as the “Text”

— selection on the Save As prompt screen. If the “,A” option is not speci- 33
fied, Microsoft BASIC saves the file in a compressed binary format that can [
also be specified with the “,B” option. ASCII format takes more space on
the disk, but some programs require that files be in ASCII format. For in-

- stance, the MERGE command requires an ASCII format file. Application

- programs may also require ASCII format in order to read the file.
- The *P” option protects the file by saving it in an encoded binary format.

When a protected file is later RUN (or loaded with LOAD), any attempt to
list or edit it will fail. ~



SAVE - SCROLL

Example

Save program as: i MS-BRSIC ...

{ save ] [ Cencel ]

OText @ Compressed O Protected

~

Statement Syntax

SCROLL SCROLL rectangle, delta-x, delta-y
- % Action
Pt 4 Scrolls a defined area in the current output window.
Remarks

The defined rectangle has the form (x1,yl)-(x2,y2). These coordinates
specify the bounds of the rectangle in the current output window that will
be scrolled.

The delta-x parameter indicates the number of pixels to scroll right. If
the parameter is a negative number, the rectangle scrolls left.

The deita-y parameter indicates the number of pixels the rectangle will
scroll down. A negative value will scroll the rectangle up.

The SCROLL statement is most effective when the image to be scrolled is
smaller than the defined rectangle, and the areas being affected have no
background.

This statement is useful for scrolling on a rectangular area of an output
window. You can, therefore, design a program to create output windows
that the user can scroll with scroll bars. Your program must still update
the information in the scrolled area. If not refreshed, the part of the rec-
tangle scrolled away from shows the background pattern.



Note

SCROLL

You should not scroll areas containing edit fields or buttons.

Example

® File Edit Search Run Windows

1

SCROLL

e st

>

MICROSOF

i

REM ** This 1llustrates a use of the
REM ** SCROLL Statement.
¥INDOW 2, "SCROLL",(10,39)-(205,329),1
PICTURE ON

CALL PENSIZE (5,5)

CALL MOVETD({5,200)

CALL LINETO(S,9)

CALL LINETO (60,150)

CALL LINETO (120,5)

CALL LINETO (120,200)

LOCATE 5,4 CALL TEXTSIZE(18)

PRINT "MICROSOFT"
PICTURE OFF
IMAGE$ = PICTURES
PICTURE (1,50)-(255,255), IMAGE$
FOR1Z=0TO -30 STEP -10

SCROLL (0,0+1%)-(210+1%8,210),0,-10

NEXT 12
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SGN

SGN

Function Syntax
SGN(X)

Action
Indicates the value of X, relative to zero.

Remarks
If X > 0, SGN(X) returns 1.

If X = 0, SGN(X) returns 0.
If X < 0, SGN(X) returns — 1.
Example

€ File Edit Search Run Windows

SGN EHAMPLE

25 0 =25
1 0 =
EOE List S=———1

REM *** This demonstrates the use of
REM *** the SGN Function.

LET X =25 LET ¥ = 0: LET Z = (-25)
PRINT X,Y,Z: PRINT

PRINT SGN(X),SGN(Y),SGN(2)

END




SHARED

Statement Syntax

SHARED SHARED variable-list
0.0 Action
J Makes specified variables within a subprogram common to variables of the

same name in the main program.

Remarks

The variable-list is a list of variables, separated by commas, that will be
shared by the subprogram and the main program. If the variable to be
shared is an array, its name must be followed by parentheses. If the value
of the variable is altered within the subprogram, the value is changed for
that variable in the main program, and vice versa.

The SHARED statement must be used within a subprogram. A subprogram
can have several SHARED statements for different variables, just like a pro-
gram can have several DIM statements for different variables.

It is advisable to group all of one subprogram’s SHARED statements at the
top of the subprogram.

Example

r

& File Edit Search Run Windows

SHARED EKAMPLE

--COUNTY-- SALES Tax® $ OWED
Jefferson 1087.5 5 54.36
King 1600 8.1 129.6
Clackemes 2000 4 60
N List D

OPEN "SelesByCounty” FOR INPUT AS #2
PRINT "--COUNTY--","SALES","Tax®","$ OWED"
WHILE NOT EOF(2)
INPUT #2, COUNTY$, SALESTOTAL, TAXRATE!
PRINT COUNTYS$, SALESTOTAL, TAXRATEL,;
CALL TAXCALC(SALESTOTAL, TAXRATE!)
PRINT TAXAMOUNT!
WEND.CLOSE *2

=
i

SUB TAXCALC (TOTAL, RATE!) STATIC
SHARED TAXAMOUNT!
TAXAMOUNT! = (CINT(RATE! * TOTAL))/100
END SUB

=14

2

&

<)




SIN

Function Syntax

SIN SIN(X)
Action
Returns the sine of X, where X is in radians.
Remarks

The evaluation of this function is performed in double precision in the
decimal version. In the binary version, results are given in single preci-
sion when the argument is in single precision and in double precision
when the argument is in double precision.

See Also
COS, TAN

Example

& File Edit Search Run Windows

SIN EHAMPLE

The Sine of X is .99749498660401

REM *** This demonstrates the use of
REM *** the SIN Function.

LET X =15
PRINT "The Sine of X is ":SIN(X)
END
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SOUND

SOUND

Statement Syntaxes

SOUND frequency, duration| [ volume]|,voice]|]
SOUND WAIT
SOUND RESUME

Action
Produces a sound from the speaker, builds a queue of sounds, and plays a
queue of sounds.

Remarks

The SOUND statement produces music or other sounds through the speak-
er. Harmony with various simultaneous tones is possible by using the
voice parameter in conjunction with the WAVE statement.

The SOUND WAIT statement causes all subsequent SOUND statements to
be queued until a SOUND RESUME statement is executed. This can be
used to synchronize voices.

The frequency can be either an integer or a floating-point number. It
indicates the pitch to be produced in cycles per second.

One octave of frequencies is:

C 523 G 784
D 587 A 880
E 659 B 988
F 698

Other frequencies can be calculated by multiplying or dividing the
numbers above by 2. For example, C in the next higher octave would be
1046.

The duration can be an integer or floating-point number in the range O to
77. It determines for what time span the sound will be produced. One
second is represented by a duration of 18.2. Thercfore, the number 18.2
as a duration argument would produce a tone that lasts one second. The
maximum argument, 77, would produce a tone that lasts about 4.25
seconds.

When the SOUND statement produces a sound, that sound continues for

the length of the duration. Any other subsequent SOUND statements

executed are placed in a queue and are played after the duration of the PR
former one is complete.

The number given for volume can range from 0 (no volume) to 255 (full
volume). The default volume is 127. The volume argument is ignored if
the system is in multi-voice mode.
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SOUND

The voice argument indicates which voice is being controlled. Voice 0 is
the default. When the system is in single-voice mode, the voice argument
must be 0 or an “lIllegal function call” error message is generated. If the
system is in multi-voice mode, the voice can range from 0 to 3.

Multi-voice mode is enabled by any WAVE statement other than WAVE 0,
which disables multi-voice mode.

Warning You can use the SOUND WAIT statement to synchronize
multiple voices, playing them with the SOUND RESUME
statement. The queue that holds the SOUND information
has finite room; if too many SOUND statements are
queued without using the SOUND RESUME, an “Out of
memory” error message is generated.

REM **Play the Twilight Zone them

Theme song: FOR I%=1TO 4
SOUND 494,4,127
SOUND 523,4,127
SOUND 494,4,127
SOUND 392,4,127

NEXT |%




SPACE$

Function Syntax

SPACE$ SPACES(X)

Action
Returns a string of spaces of length X.

Remarks

The expression X is rounded to an integer and must be in the range
0 to 32767.

See Also

SPC

Example

" & File Edit Search Run Windows
SPACES EXAMPLE
! = sl ===

2 REM ** This demonstrates a use of
3 REM ** the SPACE$ Function.
4 FORIZ=1TO 10
3 INTERVALS = SPACES$(IZ)
67 PRINT INTERVALS; IZ
8
g

NEXT 1%

10

Command
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SPC

SPC

Function Syntax
SPC(I)

Action

Generates spaces in a PRINT statement. I is the number of spaces to be

skipped.

Remarks

SPC can be used only with PRINT and LPRINT statements. I must be
in the range 0 to 255. A semicolon (;) is assumed to follow the SPC(1)

function.

See Also
PTAB, SPACES$, TAB

Example

& File Edit Search Run Windows

R I

SPC EHAMPLE

En———==JINY

REM ** This demonstrates s use of
REM ** the SPC Funclion.
FORIZ=1TO 10

PRINT SPC(1%);1%
NEXT IR
END




SQR

SQR

Function Syntax
SQR(X)
Action

Returns the square root of X.

Remarks
X must be > = (.

The evaluation of this function is performed in double precision in the
decimal version. In the binary version, results are given in single preci-
sion when the argument is in single precision and in double precision
when the argument is in double precision.

Example

& File Edit Search Run Windows
SOR EHAMPLE

S 2.2360679774998

10 31622776601684

15 38729633462074

20 44721359549996
ED st
REM *¥* This demonstrates the use of [0

REM *** {he SOR Function.

FOR OBJECT®=5TO 20 STEP §
PRINT OBJECT®, SQR(OBJECT®)

NEXT OBJECTZ
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STOP

Statement Syntax

STOP STOP
- °) Action
_J Terminates program execution and returns to immediate mode.
Remarks

STOP statements can be used anywhere in a program to terminate execu-
tion. STOP is often used for debugging. When a STOP is encountered,
the “Program Stopped” dialog box is displayed.

The STOP statement does not close files.
Execution can be resumed by issuing a CONT command.

See Also
CONT

Example

% File Edit Search Run Windows
CONT & STOP EHAMPLE

9.89

K2
n

List

REM ** THIS IS AN EXAMPLE OF THE USE OF
REM ** THE STOP & CONT STATEMENTS.
CHECK! = 25: DEBIT! = 9.89!
PRINT CHECK!, DEBIT!

sTopP
LET BALANCE! = CHECK! - DEBIT!
PRINT BALANCE!

END
=== Commeand
CONT|




STR$ - STRING$

Function Syntax

STR$ STR$(X)
0,0 Action
o) _] Returns a string representation of the value of X.
Remarks

The string returned includes a leading space for positive numbers and a
leading minus sign for negative numbers.

STRS$ is not used to convert numbers into strings for random file opera-
tions. For that purpose, use the MKI$, MKS$, and MKD $ functions.

See Also
VAL

Example

ZIP$ = STR$(ZIPCODE)
IF LEFT$(ZIP$, 3) = "9681° THEN CITY$ = “Seattle”

Function Syntax
STRING$ STRING $(1,J)
STRING $(1,X8)
& Action
The first syntax returns a string of length | whose characters all have
ASCII code J.

The second syntax returns a string of length I whose characters are all the
first character of X 8.



STRINGS$ - SUB/END SUB/EXIT SUB

Example

& File Edit Search Run Windows
STRINGS EHAMPLE

List ===l
REM *** This program demonstrates the [
AAAAA REM *** yge of the STRINGS Function. | |
LET X$ = STRING$(6,45)

PRINT X$;Daily Sales™;X$

L — T __IREM *** Another example

LET Y$ = “ABCDE"

PRINT:PRINT STRINGS$(S,Y$);

Statement Syntaxes

SUB SUB subprogram-name|(formal-parameter-list) |STATIC
END SUB END SUB

EXIT SUB EXIT SUB

0 Actions

_] Starts, ends, and exits from a subprogram.

Remarks

The subprogram-name can be any valid Microsoft BASIC identifier up
to 40 characters in length. This name cannot appear in any other SUB
statement.

The formal-parameter-list can contain two types of entries: simple vari-
ables and array variables. The subscript number that is optional after array
variables should contain the number of dimensions in the array, not the
actual dimensions of the array. Entries are separated by commas. The
number of parameters is limited only by the number of characters that
can fit on one logical BASIC line.



SUB/END SUB/EXIT SUB

STATIC means that all the variables within the subprogram retain their
values from when control leaves the subprogram until it returns. The
values of static variables cannot be changed by actions taken outside the
subprogram.

The body of the subprogram, the statements that make it up, occur
between the SUB and END SUB statements.

The END SUB statement marks the end of a subprogram. When the pro-
gram executes END SUB, control returns to the statement following the
statement that called the subprogram.

The EXIT SUB statement routes control out of the subprogram and back
to the statement following the CALL subprogram statement.

Before BASIC starts executing a program, it checks all subprogram-related
statements. If any errors are found, the program doesn’t execute. The
mistakes are not trappable with ON ERROR, nor do they have error codes.
The following messages can appear in an error dialog box when the
corresponding mistake is made:

Tried to declare a SUB within a SUB.
SUB already defined.

Missing STATIC in SUB statement.
EXIT SUB outside of a subprogram.
END SUB outside of a subprogram.
SUB without an END SUB.

SHARED outside of a subprogram.

A thorough discussion of the use and advantages of subprograms can be
found in Chapter 6, “Advanced Topics.”




LA

SUB/END SUB/EXIT SUB

See Also
CALL, SHARED

Example

€ File Edit Search Run Windows
SUB EHAMPLE

-COUNTY - SALES Tax® $ OWED
Jefferson 1087.5 5 5438
King 1600 8.1 1296
Clackamas 2000 4 BO

T —— ]|

OPEN "SalesByCounty™ FOR INPUT AS *#2
PRINT "--COUNTY--","SALES", Tax®","$ OWED"
WHILE NOT EOF{2
INPUT #2, COUNTYS$, SALESTOTAL, TAXRATE!
PRINT COUNTYS$, SALESTOTAL, TAXRATEL,;
CALL TAXCALC{SALESTOTAL, TAXRATE!)
PRINT TAXAMOUNT!
WEND:CLOSE #2

SUB TAXCALC (TOTAL, RATE!) STATIC
SHARED TAXAMOUNT!
TAXAMOUNT! = (CINT(RATE! * TOTAL))/ 100
END SUB

S

i

T ™ F i



Statement Syntax

SWAP SWAP variable,variable
0.0 Action
_I Exchanges the values of two variables.
Remarks

Any type variable may be swapped (integer, single precision, double preci-
sion, string), but the two variables must be of the same type or a “Type
mismatch” error message is generated.

If the second variable is not already defined when SWAP is executed, an
“Illegal function call” error message will be generated.

Example

& File Edit Search Run Windows

| SWAP EHAMPLE
A B 234 999
B A 999 234

fiee—= st =r—
REM *** This demonstrates the use of the &
REM *** SWAP Statement.

LET FIRSTS$ = "A" : LET SECOND$ = "B"
LET X% = 234 : LET Y% = 999

PRINT FIRST$,SECONDS X%,Y%

SWAP FIRST$,SECONDS: SWAP X% Y%
PRINT FIRST$,SECONDS X%, Y%

END




SYSTEM - TAB

SYSTEM

Statement Syntax
SYSTEM

Action
Closes all open files and returns control to the Finder.

Remarks

When a SYSTEM command is executed, all open files are closed and the
Finder is reloaded.

The same result can be achieved by selecting the Quit selection from the
File menu.

When SYSTEM is executed in the program or in the Command window or
from the Quit selection on the File menu, the interpreter checks to see if
the program in memory has been saved. If it hasn’t been, a dialog box
appears to prompt the user to save the program.
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TAB

i )

Function Syntax
TAB(1)

Action
Moves the print position to I.

Remarks

If the current print position is already beyond space I, TAB goes to that
position on the next line. Space 1 is the leftmost position, and the right-
most position is the width minus one. 1 must be in the range 1 to 255.
TAB may only be used in PRINT and LPRINT statements.

A semicolon (;) is assumed to precede and to follow the TAB(I) function.

See Also
PTAB, SPC



Example

& File Edit Search Run Windows

TAB - TAN

TAB EHAMPLE

Name

G.T. Jones
T. Bear

B. Charlton
B. Moore

G. Best

N. Styles

Amount Due [E[J

100
13.5

List

REM *** This is an example of the use L
REM *** of the TAB Function. |
PRINT * Name”;TAB(16);"Amount Due”
PRINT TAB(2),"----", TAB(16);"--------
FORIZ=1TODE

READ A$B

PRINT " ";A$;TAB(18),B
NEXT IZ
END

DATA "G.T. Jones",25,"T. Bear", 1
DATA "B. Charlton”, 33, "B. Moore”,99
DATA "G. Best”, 100, "N. Styles”, 13.50

TAN

Function Syntax
TAN(X)

Action

Returns the tangent of X where X is in radians.

Remarks

The evaluation of this function is performed in double precision in the
decimal version. In the binary version, results are given in single preci-
sion when the argument is in single precision and in double precision
when the argument is in double precision.

See Also
COS, SIN
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TAN - TIME$

Example

& File Edit Search Run Windows
1 TAN EHAMPLE

45231565944 169 [E[] List ===
REM *** This program illustrates the use {J
REM *** of the TAN Function. |
LET TRIG = TAN(9)
PRINT TRIG

END

252

TIME$

pls £

Statement Syntax

TIME $=string-expression
Function Syntax

TIMES$

Actions
The statement sets the current time.

The function retrieves the current time.

Statement Remarks

The TIMES statement sets the clock to the time given by the time in the
string-expression. It requires a string in one of the following forms:

bh (sets the hour; minutes and seconds default to 00)

bh:mm (sets the hour and minutes; seconds default to 00)

bh:mm:ss (sets the hour, minutes, and seconds)

A 24-hour clock is used. Thus 8:00 p.m. would be shown as 20:00:00.



TIME$

Function Remarks

The TIMES$ function returns an eight-character string in the form
hb:mm:ss, where bb is the hour (00 through 23), mm is minutes (00
through 59), and ss is seconds (00 through 59).

Example

TIMES$ - "08:00:00"

Example

& File Edit Search Run Windows

i TIMES EHAMPLE
19:45:28 Ell List
19:45:29 REM *** This demonstrates the use &

REM *** the TIME$ Function.
LET CHRONOSS = TIMES
PRINT CHRONOS$

FOR IZ =1 TO 3000:NEXT I%
LET CHRONOSS = TIMES
PRINT CHRONOSS
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TIMER ON/TIMER OFF/TIMER STOP/TIMER

TIMER ON
TIMER OFF
TIMER STOP
TIMER

& el

Statement Syntaxes

TIMER ON
TIMER OFF
TIMER STOP

Function Syntax
TIMER

Action
The statements enable, disable, and suspend event trapping based on time.

The function retrieves the number of seconds that have elapsed since
midnight.

Remarks
The TIMER ON statement enables event trapping based on time. This

allows you to alter the flow of the program based on the reading of the
timer by using the ON TIMER...GOSUB statement.

The TIMER OFF statement disables ON TIMER event trapping based on
time.

The TIMER STOP statement suspends ON TIMER event trapping. It is simi-
lar to TIMER OFF in that the GOSUB is not performed. However, TIMER
STOP differs in that the GOSUB will be performed as soon as a TIMER ON
statement is executed, if any events occurred while the event trap was
stopped.

The TIMER function can be used to generate a random number for the
RANDOMIZE statement. It can also be used to time programs or parts
of programs.

See Also

“Event Trapping” in Chapter 6, “Advanced Topics”



TIMER ON/TIMER OFF/TIMER STOP/TIMER

Example

This program segment prints to the screen the number of seconds that a
program section took to execute.

& File Edit Search Run Windows

TIMER EHAMPLE
What is the Account 7 0554678
What is the Debit ? 345.89
Another 7 NO
You spent 19 seconds on this task.

Sl List =
REM *** This shows a use of the TIMER Function. &
START = TIMER

LET ANSWERS = "YES"
WHILE ANSWERS ="VES"
INPUT"What is the Account 7 *, ACCOUNT
INPUT"What is the Debit ? ", DEBIT
INPUT "Ancther ? ", ANSWER$
WEND
FINISH = TIMER
PRINT "You spent ";FINISH - START,;" seconds on";
PRINT " this task.”
END
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TRON/TROFF

Statement Syntax

TRON TRON
TROFF

TROFF

=0 Action

_I Traces the execution of program statements.
Remarks
The Trace On option in the Run menu is the same as the TRON
statement.

As an aid in debugging, the TRON statement (executed in either immedi-
ate or program execution mode or selected from the Run menu) enables a
trace flag. The currently executing statement is highlighted with a rectan-
gle in the List window, if a List window is visible.

If there is more than one statement on a line, each statement is run and
highlighted separately. The trace flag is disabled with the TROFF state-
ment, the Trace Off menu option, or when a NEW command is executed.

Example
] File Edit Search Run Windows b
TRON EHAMPLE
1 10 20

D]

V57— list
REM *** This progrem demonstrates the use of
REM *** TRON and TROFF.

LETK=10

TRON

FORJ=1T702

LETL=K+ 10

PRINT JX.L

_ __si0p
256 LETK=K + 10

TROFF




UBOUND/LBOUND - UCASE$

Function Syntax

UBOUND UBOUND( array-name| dimension|)
LBOUND( array-name| ,dimension))

LBOUND
Action
Returns the upper and lower bounds of the dimensions of an array.
Remarks
See “LBOUND” for a discussion of both LBOUND and UBOUND.
Function Syntax

UCASE$ UCASES$ (string-expression )

o) Action
_I Returns a string with all alphabetic characters in uppercase.

Remarks

This function makes a copy of the string-expression, converting any lower-
case letters to the corresponding uppercase letter.

The UCASES$ function provides you with a way to compare and sort
strings that have been entered with different uppercase and lowercase for-
mats. For example, if you had a program line, INPUT " Do you want to
continue? ", ANSWERS$, the user might enter, “YES”, “Yes”, “yes”, “Y”, or
“y”. You could route program control in the next statement by testing
the first letter of the UCASES$ of the ANSWER $ against “Y". This makes
different affirmative responses of different users work in the program.

Another use of the UCASES$ function is when you have a form entry pro-

gram. The person or people putting in form data may not consistently use
uppercase format. For example, a user might enter the names “atlanta”,
“AUSTIN", and “Buffalo”. If a normal BASIC program to alphabetize names

sorted these three, they would be ordered “AUSTIN”, “Buffalo”, and final-

ly, “atlanta”, because when strings are sorted they are compared based on

their ASCII character numbers. The ASCII character number for “A” is

lower than that for “B”, but all uppercase letters come before the lower-

case letters, so the character “B” comes before the character “a”. If you 257
sort based on the UCASES$ representation of the strings, the results are /
alphabetically ordered.




UCASES$ - VAL

Example

& File Edit Search Run Windows

UCASES$ Example
Willie Dixon carey bell WALTER HORTON
WILLIE DIXON CAREY BELL WALTER HORTON

[N Il =———"————|
REM ** This shows the use of the UCASE$ function.
A$ = "Willie Dixon”

B$ = "carey bell”

C$ = "WALTER HORTON"

PRINT AS$, BS, CS|

PRINT UCASES$(AS$), UCASES(BS), UCASES(CS)

L—
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Function Syntax

VAL VAL(X$)
Action
To return the numerical value of string X$8. The VAL function also strips

leading blanks, tabs, and linefeeds from the argument string,

VAL is not used to convert random file strings into numbers. For that
purpose, use the CVI, CVS, and CVD functions.

See Also
STR$



VAL - VARPTR

Example

& File Edit Search Run Windows
VAL EHAMPLE

32 76

e %
REM **#* This program illustrates the use of [0
REM *** the VAL Function.
LET ADD$ = 32"

LET B = 44 + VAL(ADDS)
PRINT ADD$ B

VARPTR

Function Syntax
VARPTR( variable-name )

Action

Returns the address of the first byte of data identified with the variable-
name. A value must be assigned to the variable-name prior to execution
of VARPTR, or an “lllegal function call” error message is generated. Any
type variable name may be used (numeric, string, array). For string vari-
ables, the address of the first byte of the string descriptor is returned.

The address returned is a number in the range 0 to 16777215. For furth-
er information, see Appendix D, “Internal Representation of Numbers.”

VARPTR is usually used to obtain the address of a variable or array so that
it may be passed to an assembly language subroutine. A function call of
the form VARPTR(A(0)) is usually specified when passing an array, so that
the lowest-addressed element of the array is returned.

Note

All simple variables should be assigned before calling VARPTR for an array
element, because the addresses of the arrays change whenever a new
simple variable is assigned.

See Also
PEEK, POKE




VARPTR - WAVE

Example

€ File Edit Search Run Windows
{ URRPTR EHAMPLE

[—n————"—""list —_I
REM *** This program illustrates the use of
REM *** the VARPTR Function.
REM *** Fill array with machine language program.
DIM CODE®(50)
i='0
INFOLOOP:
READ A : IF A = -1 THEN MACHINEPROG:
CODE®(I) = A: 1 = | + 1. GOTO INFOLOOP:
MACHINEPROG:
X8=10:Y8=0
SETYTOX=VARPTR(CODE®(0)): CALL SETYTOX(X% VARPTR(Y®)
PRINT Y&
END
REM *** Machine language program for SETYTOX(X®,VARPTR(Y®))
DATA &H4ES6,&HO000 &H206E &HO008 &H30AE &HO00C &H4ESE
DATA &H4E7S,-1

260

WAVE

Statement Syntax
WAVE voice|,|wave-definition|| phase])

Action

Defines the shape of a sound wave for a voice and enables or disables
multi-voice sounds.

Remarks

The WAVE statement adds versatility to the SOUND statement. By using a
number array to define the shape of the sound wave to be played through
the speaker, you can produce more specific types of sound. The defini-
tion of the wave is contained in an integer array. Like PUT, the array can
be of the form x{(index|,index...|index]])]. Each element of the array
contains a height number. The height numbers, when put together, define
a curve; that curve is the wave shape.




WAVE

The voice indicates the number of the voice being defined. It can range
from O to 3.

The wave-definition defines the shape of the fundamental sound wave for
the voice. The wave-definition can be SIN or the name of an integer ar-

ray with at least 256 elements. These elements must each be in the range
— 128 to 127. The default wave-definition of voice 0 is the square wave.

The pbase defines the subscript number of the first array element to be
sampled. It defaults to 0.

An “lllegal function call” error message is generated if the wave-definition
array:

8 Is not yet defined
® Has fewer than 256 elements
@ Has a value outside of the range — 128 to 127

To save space, the wave-definition array should be erased with the ERASE
statement after the WAVE statement is executed.

The statement “WAVE 0” puts the system in single-voice mode, the de-
fault. In this mode, a simple square wave is produced. This slows pro-
gram execution speed only two percent. Any other form of the WAVE
statement puts the system into multi-voice mode which slows program
execution speed by 50 percent or more.

If any voice but 0 is specified, the wave-definition array argument is
mandatory.

201




WAVE

Example

WAVE 1, SIN: REM **Set the voice 1o sine wave®*
60SUB Themesong: REM **Play the themesong**
REM **Now create new wave form**
DIM AR(260): REM **Set dimension for WAVE array**
FOR 18 =-127T0 128
LET AB(I18+127) = INT (7SI*(ATN(IR)))

NEXT I8
WAVE 1, A% : REM **Sel new wave form**
60SUB Themesong: REM** Play it with new wave form**
END
Themesong: FOR I8=1TO0 4

SOUND 494,5,,1

SOUND 523 ,4,,1

SOUND 494,4,,1

SOUND 392,4,,1

NEXT I%

RETURN



Statement Syntax

WHILE.. WEND WHILE expression |statements] WEND
o O Action
_' Executes a series of statements in a loop as long as a given condition is
true.
Remarks

If the expression is true (that is, it evaluates to a non-zero value), then
statements are executed until the WEND statement is encountered.
BASIC then returns to the WHILE statement and re-evaluates the expres-
sion. If it is still true, the process is repeated. If it is not true, execution
resumes with the statement following the WEND statement.

WHILE... WEND loops may be nested to any level. Each WEND matches
the most recent previous WHILE that has not been completed with an
intervening WEND. An unmatched WHILE statement causes a “WHILE
without WEND" error message to be generated, and an unmatched WEND
statement causes a “WEND without WHILE” error message to be
generated.

Warning Do not direct program flow into a WHILE..WEND loop
without entering through the WHILE statement, as this
will confuse BASIC’s program flow control.




WHILE...WEND - WIDTH

Example

€ File Edit Search Run Windows

IWHILE/WEND EHAMPLE
This progrem converts decimal numbers to Octal and Hexadecimal values
Enter the decimal number to convert 7 999
Octal = 1747
Hexadecimal = 3E7
Another number ? NO
S lee—rr—————- List
REM *** This program illustrates the use of
REM *** the WHILE/WEND Statement.
CLS:PRINT "This program converts decimal numbers”;
PRINT * to Octal and Hexadecimal values”
LET ANSWERS = "YES®
| WHILE (LEFT$(ANSWERS, 1) = "Y")
INPUT "Enter the decimal number to convert 7 ",DECIMAL
PRINT "Octal = ",0CT$(DECIMAL)
PRINT "Hexadecimal = * HEX$(DECIMAL)
INPUT “Another number 7 *,ANSWER$
WEND

WIDTH

s )

Statement Syntax

WIDTH output-device, |size | | print-zone |
WIDTH #filenumber, [size| | print-zone |
WIDTH |[size| |,print-zone|

WIDTH LPRINT [size| |, print-zone)|

Function Syntax
WIDTH( string-expression )

Actions
The statement sets the printed line width and print zone width in the
number of standard characters for any output device.

The function returns the width of a string, in pixels, as counted on the
screen.

.Statement Remarks

The output-device may be “SCRN:”, “CLIP:", “COMI1:", or “LPT1:”, and if
not specified is assumed to be “ SCRN: ™.



WIDTH

The integer size is the number of standard characters that the named out-
put device line may contain. However, the position of the pointer or the

print head, as given by the POS or LPOS function, returns to zero after po-
sition 255. In Macintosh’s proportionally spaced fonts, the standard width
for screen characters is the equivalent of the width of any of the numerals
0 through 9. The default line width for the screen is 255.

If the size is 255, the line width is “infinite”; that is, BASIC never forces a
carriage return character.

The filenumber is a numeric expression that is the number of the file that
is to have a new width assignment.

The print-zone argument is the value, in standard characters, to be as-
signed for print zone width. Print zones are similar to tab stops, and they
are forced by comma delimiters in the PRINT and LPRINT statements.

If the device is specified as SCRN;, the line width is set at the screen. Be-
cause the screen uses proportionally spaced fonts, lines with the same
number of characters may not have the same length.

If the output device is specified LPT1:, the line width is sect for the line
printer. The WIDTH LPRINT syntax is an alternative way to set the
printer width.

When files are first opened, they take the device width as their default
width. The width of opened files may be altered by using the second
WIDTH statement syntax shown above.

For detailed information on generalized device /O, see Chapter 5,
“Working With Files and Devices.”

Function Remarks

The WIDTH function is useful for measuring the width of strings which
are to be printed in an output window. If the string to be printed is too
long to fit, the program can be designed to enlarge the output window to
accommodate the string.

See Also
LPOS, LPRINT, POS, PRINT, PTAB, TAB

Example

WIDTH "LPT1:", 7520, 12
WIDTH, 60, 15
WIDTH #1, 40
WIDTH #3,,12




WINDOW

WINDOW

Statement Syntaxes

WINDOW window-id| .| title]|,| rectangle] | type)]]
WINDOW CLOSE window-id

WINDOW OUTPUT window-id

WINDOW OUTPUT #file-number

Function Syntax
WINDOW(n)

Actions

The statements create an output window, close an output window, cause a
window other than the active window to be the current output window,
or redirect output from the screen to a file.

The function returns information about the active and current output win-
dow.

Statement Remarks

Macintosh applications frequently use multiple windows. The WINDOW
statement gives you the ability to create multiple windows in your appli-
cations.

The active window is the highlighted, frontmost window. The INPUT
statement, dialog events, and DIALOG functions are relative to the active
window. The current output window is affected by print and graphics
statements such as LINE, PICTURE, and ROM calls. The EDIT$ and BUT-
TON functions return information about the current output window. The
active window is always the same as the current output window, unless
the WINDOW OUTPUT statement is used.

Input
Statements €] ACTIVE
MOUSE Functions e WiNDOW
DIALOG
PRINT & Grephics _al CURRENT
Statements OuUTPUT
EDIT$ Function e WINDOW
BUTTON Function



WINDOW

The window-id is a number from 1 to 4 which identifies an output
window. Window 1 appears when BASIC is started.

The title is a string expression that is displayed in the window’s title bar,
if it has a title bar. Window 1 displays the name of the program or
“Untitled” if no program is loaded when BASIC initializes it.

The rectangle specifies the physical screen boundary coordinates of the
created window. It has the form (x1,y1)-(x2,y2) where (x1,y1) is the
upper-left coordinate and (x2,y2) the lower-right coordinate (relative to
the screen) that define the boundaries where the window will be
displayed. If no coordinates are specified, the window appears at the
current default for that window.

The type is a number which indicates the type of window the program is
creating. The types are:

Document window. This has a size box and a title bar.

2 Dialog box with a “frame” or two-line border. This type of
window has neither a size box nor a title bar, so the user may
not move it or change it with the mouse.

3 Window with a simple one-line border.
4 Window with a shadow.

Window types — 1 through — 4 correspond directly to the 1 through 4
window types with one exception. The negative numbered types are
modal dialog boxes. When a modal dialog box is visible, any attempt to
select outside the box results in a beep. If Command-period is pressed
when one of these windows is active, BASIC returns to edit mode, unless
the ON BREAK statement has been executed.

The WINDOW statement creates an output window if none currently ex-
ists and makes it visible and active. The WINDOW statement also makes
the created window the current output window.

When there are multiple output windows, the user of the program cannot

activate a window by clicking the mouse in that window, as is normally

done. The program can trap the event with the ON DIALOG event trap if

the DIALOG(0) function returns 3. The program can then make the
clicked window both active and current with the WINDOW statement. <0/

WINDOW CLOSE window-id causes the named window to become invisi-
ble. It also releases all related memory storage, including edit fields and
buttons that existed within that window,



WINDOW

WINDOW OUTPUT window-id causes the named window to become the
current output window without forcing it to be the active window. This

adds the ability to direct output (text, graphics, etc.) to another window

without changing the active window.

BUTTON and EDIT FIELD functions always return values based on the
current output window. Dialog events, on the other hand, are only trig-
gered in the active window. Therefore, if you are trapping dialog events,
remember to set the active window to be the current output window be-
fore using the BUTTON or EDIT$ functions. The following example
demonstrates how this can be done.

Set up windows and edit field
WINDOW 1, current output window" (5,170)-(250,280),1
WINDOW 2, active window",(0,40)-(240,150),1

PRINT "Enter name and press RETURN"

EDIT FIELD 1,*,{10,30)-(150,45),1

DIALOG ON ‘turn on dialeg trapping
‘if event occurs, go to the handledg routine
ON DIALOG 60SUB handledg

WINDOW OUTPUT 1

loop:
IF LEN(nam$)<>0 THEN PRINT “Hello, “;nam$
60TO loop:

* Routine to handle the event trap and retrieve
the contents of the edit field
handledg:
IF DIALDG(0)<>6 THEN RETURN ‘exit if return not pressed
savecurrentwindow=WINDOW(1) ‘save number of current window
WINDOW DUTPUT WINDOW(0) ‘make active window the current window
nam$=EDITS$(1) retrieve the contents of the edit field
WINDOW OUTPUT savecurrentwindow ‘restore the previous
‘current output window
RETURN

This example gets the user’s name from an edit field in the active window
and then prints it in the current output window. The event-handling rou-
tine (“handledg”) is executed whenever the user presses the Return key.
The “handledg” routine saves the current output window number in the



WINDOW

savecurrentwindow variable. Then, it makes the active window into the
current output window. Now the “handledg” routine can read the con-
tents of the edit field into the name string. Finally, “handledg” restores

the previous current output window and returns to the main program.

WINDOW OUTPUT #file-number allows graphics devices other than the
screen to be affected by graphic statements such as CIRCLE, PSET, PIC-
TURE, and ROM calls. Currently, only files opened to LPT1: are valid with
this statement. As other devices are introduced which support graphics,
this will change.

Function Remarks

When you write programs using multiple output windows, it becomes
critical to have information passed to the program about the status and
size of an output window so the program can respond to different situa-
tions. The WINDOW function provides this information.

The WINDOW function returns 6 different types of information, depend-
ing on the value of the z» argument. The list below describes the informa-
tion returned by each.

0 Returns the window-id of the active output window.
WINDOW(O0) returns 0O if no output window is active.

1 Returns the window-id of the current output window. This is
the window to which PRINT or graphics statements send their
output.

2 Returns the width of the current output window.

Returns the height of the current output window.

4 Returns the x coordinate in the current output window where
the next character will be drawn.

5 Returns the y coordinate in the current output window where
the next character will be drawn.

2069




270

WRITE

WRITE

Statement Syntax
WRITE | expression-list |

Action
Outputs data to the screen.

Remarks

If the expression-list is omitted, a blank line is output. If the expression-
list is included, the values of the expressions are output to the screen.
The expressions in the list may be numeric or string expressions. They
must be separated by commas.

When the printed items are output, each item is separated from the last by
a comma. Printed strings are delimited by quotation marks. After the last
item in the list is printed, BASIC inserts a carriage return/linefeed
sequence.

WRITE outputs numeric values without the leading spaces PRINT puts on
positive numbers.

Example

& File Edit Search Run Windows
WAITE EHAMPLE

80,90,"The End”
80 90 The End

EC List @]

REM *** This illustrates the difference between
REM *** the WRITE and FRINT Statements.
A=B80:B=90:C$="The End"

WRITE AB.CS

PRINT AB,CS




WRITE#

WRITE #

Statement Syntax
WRITE# filenumber,expression-list

Action
Writes data to a sequential file.

Remarks

The filenumber is the number under which the file was opened with the
OPEN statement. The expressions in the list are string or numeric expres-
sions. They must be separated by commas.

The difference between WRITE# and PRINT# is that WRITE# inserts
commas between the items as they are written to the file and delimits
strings with quotation marks. Therefore, it is not necessary to put explicit
delimiters in the list. A carriage return/linefeed sequence is inserted after
the last item in the list is written to the file.

See Also

OPEN, PRINT#, WRITE
Example

& File Edit Search Run Windows

WRITE# EHAMPLE
32 -6 Kath
" ——

REM *** This progrem illustrates the use of the [
REM *** WRITE # Statement. [ |
LET A$ =" 32" :LET B = -6 : LET C$ = "Kath"
OPEN "0", #1, "INFO"

WRITE *1, A$;B,C$
CLOSE *1
OPEN "I",# 1, "INFO"
§ — | INPUT *1, A$B,CS

PRINT A$,B,C$
CLOSE #1




Appendix A:
ASCII Character Codes

Dec

000
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042

Hex

O0H
O1H
02H
O3H
04H
O5H
OGH
07H
08H
O09H
OAH
OBH
OCH
ODH
OEH
OFH
10H
11H
12H
13H
14H
15H
16H
17H
18H
19H
1AH
1BH
1CH
1DH
1EH
1FH
20H
21H
22H
23H
24H
25H
26H
27H
28H
29H
2AH

T TR T

Dec

043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070

Hex

2BH
2CH
2DH
2EH
2FH
30H
31H
32H
33H
34H
35H

37H

CHR

N B IOV BRRNN=O ™"

C""”’O"’OZZFN‘—"IO"Hmcow:»@'vv oA

Dec

086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

Hex

56H
57H
S8H
S9H
S5AH
5BH
SCH
SDH
SEH
SFH
GOH
G6lH
62H
63H
64H
6SH
6GH
67H
G68H
69H
GAH
G6BH
6CH
6DH
GEH
GOFH
70H
71H
72H
73H
74H
75H
76H
77H
78H
79H
7AH
7BH
7CH
7DH
7EH
7FH

HR

]

— TN X g <

TN R d<eEg "N oD O TRETTOR QA OTR

DEL

Dec=decimal, Hex =hexadecimal( H), CHR=character, LF=Line Feed,
FF=Form Feed, CR=Carriage Return, DEL=Rubout




Non-ASCII
Character Codes

Dec Hesn Chr
128 80 fi
129 81 fi
130 82 C
13 83 3
132 84 N
133 85 0
134 86 ]
135 87 a
136 88 8
132 89 8
138 8A Y
139 88 d
140 8¢C 8
141 80 c
142 8t é
143 8F [}
144 90 é
145 91 3
146 92 i
147 93 i
148 94 i
149 95 i
150 96 i
151 97 0
152 98 0
153 99 0
154 9 o
155 98 (i
156 9C 0
157 90 u

Dec Hex Chr
158 9t 1}
159 9F i
160 Ao '
161 fl °
162 A2 ¢
163 A3 £
164 A4 §
165 AS .
166 A6 9
167 A? [}
168 A8 ®
169 R9 ©
170 AR ™
(g ] AB :
172 AC

173 AD =
174 AE i
1?75 AF a8
176 BO o
1 B1 +
178 B2 ¢
179 B3 2
180 B4 ¥
181 BS 1]
182 B6 o
183 B? z
184 88 n
185 B9 w
186 BA ]
187 BB ]

Dec Hes Chr
188 BC )
189 BD Q
190 BE )
191 BF 8
192 co &
193 c1 i
194 c2 -
195 c3 v
196 c4 f
192 c5 -
198 c6 A
199 c? «
200 c8 »
201 9
202 CA SP
203 c8 A
204 cc A
205 cD (i}
206 CE (13
207 CF ®
208 Do -
209 D -
210 D2 “
21 D3 "
212 D4 ‘
213 0s ’
214 D6 +
215 0? °
216 (1] i}
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- Appendix B: Error Codes
- and Error Messages
—
. Operational Error
Errors Code Message
oy
1 NEXT WITHOUT FOR
A variable in a NEXT statement does not correspond to any pre-
— viously executed, unmatched FOR variable.
2 SYNTAX ERROR
— A line is encountered that contains some incorrect sequence of
— characters (such as an unmatched parenthesis, a misspelled com-
mand or statement, or incorrect punctuation).
[ o]
—_ 3 RETURN WITHOUT GOSUB
A RETURN statement is encountered for which there is no previ-
el ous, unmatched GOSUB statement.
4 OUT OF DATA
- A READ statement is executed when there are no DATA state-
- ments with unread data remaining in the program.
- 5 ILLEGAL FUNCTION CALL
- A parameter that is out of range is passed to a math or string
- function. This error may also occur as the result of a negative or
unreasonably large subscript.
- 6 OVERFLOW
7 The result of a calculation is too large to be represented in
) Microsoft BASIC’s number format. If underflow occurs, the result
- is zero and execution continues without an error.
o 7 OUT OF MEMORY
an A program is too large, has too many FOR loops or GOSUBs, too
. many variables, or expressions that are too complicated.
- 8 UNDEFINED LABEL

A line referenced in a GOTO, GOSUB, IF..THEN]...ELSE], or
DELETE statement does not exist.
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10

11

12

SUBSCRIPT OUT OF RANGE

Caused by one of three conditions:

1. An array element is referenced with a subscript that is out-
side the dimensions of the array.

2. An array element is referenced with the wrong number of
subscripts.

3. A subscript is used on a variable that is not an array.

DUPLICATE DEFINITION

Caused by one of three conditions:

1. Two DIM statements are given for the same array.

2. A DIM statement is given for an array after the default dimen-
sion of 10 has been established for that array.

3. An OPTION BASE statement has been encountered after an
array has been dimensioned by either default or a DIM state-
ment.

DIVISION BY ZERO

Caused by one of two conditions:

1. A division by zero operation is encountered in an expression.
Machine infinity with the sign of the numerator is supplied as
the result of the division.

2. The operation of raising zero to a negative power occurs.
Positive machine infinity is supplied as the result of the ex-
ponentiation, and execution continues.

ILLEGAL DIRECT

A statement that is illegal in immediate mode is entered as an im-
mediate mode command. For example, DEF FN.



13

14

15

16

17

18

19

20

Error Messages

TYPE MISMATCH

A string variable name is assigned a numeric value or vice versa;
a function that expects a numeric argument is given a string ar-
gument or vice versa. This error can also be caused by trying to
SWAP single precision and double precision values.

OUT OF HEAP SPACE

The Macintosh heap is out of memory. The situation may be
remedied by allocating more space for the heap with the CLEAR
statement. This is described in “CLEAR” in Chapter 7, “BASIC
Reference.”

STRING TOO LONG

An attempt was made to create a string that exceeds 32,767 char-
acters.

STRING FORMULA TOO COMPLEX

A string expression is too long or too complex. The expression

should be broken into smaller expressions.

CAN'T CONTINUE

An attempt is made to continue a program that:

1. Has halted due to an error
2. Has been modified during a break in execution

3. Does not exist

UNDEFINED USER FUNCTION

A user-defined function is called before the function definition
( DEF statement) is given.

NO RESUME

An e¢rror-handling routine is entered, but it contains no RESUME
statement.

RESUME WITHOUT ERROR

A RESUME statement is encountered before an error-trapping
routine is entered.
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21

22

23

26

29

30

35

36

37

38

UNPRINTABLE ERROR

An error message is not available for the error condition which

exists. This is usually caused by an ERROR statement with an un-

defined error code.

MISSING OPERAND

An expression contains an operator without a following operand.

LINE BUFFER OVERFLOW

An attempt has been made to input a line that has too many char-

acters.

FOR WITHOUT NEXT

A FOR statement is encountered without a matching NEXT state-
ment.

WHILE WITHOUT WEND

A WHILE statement is encountered without 2 matching WEND
statement.

WEND WITHOUT WHILE

A WEND statement is encountered without a matching WHILE
statement.

UNDEFINED SUBPROGRAM

A subprogram is called but is not in the program.

SUBPROGRAM ALREADY IN USE

A subprogram is called that has been previously called, but has
not been ended or exited. Recursive subprograms are not per-
mitted.

ARGUMENT COUNT MISMATCH

The number of arguments in a subprogram CALL statement is not
the same as the number in the corresponding SUB statement.
UNDEFINED ARRAY

An array was referenced in a SHARED statement before it was
created.



Disk Errors

Error Messages

Error
Code Message

50 FIELD OVERFLOW

A FIELD statement is attempting to allocate more bytes than
were specified for the record length of a random access file.

51 INTERNAL ERROR

An internal malfunction has occurred in Microsoft BASIC. Report
to Microsoft the conditions under which the message appeared.

52 BAD FILE NUMBER
A statement or command references a file with a file number that
is not OPEN or is out of the range of file numbers specified at
initialization.

53 FILE NOT FOUND

A FILES, LOAD, NAME, or KILL command or OPEN statement
references a file that does not exist on the current disk.

54 BAD FILE MODE

An attempt was made to:

1. Use PUT, GET, or LOF with a sequential file.
2. LOAD a random access file.

3. Execute an OPEN statement with a file mode other than I, O,
or R.

55 FILE ALREADY OPEN

A sequential output mode OPEN is issued for a file that is al-
ready open or a KILL is given for a file that is open.

57 DEVICE IO ERROR
An IO error occurred during a disk IO operation. It is a fatal er-
ror; i.¢., the operating system cannot recover from the error.

58 FILE ALREADY EXISTS

The filename specified in a NAME statement is identical to a
filename already in use on the disk.
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61

062

64

67

68

70

74

69, 71-73, 75-255

DISK FULL

All disk storage space is in use.

INPUT PAST END

An INPUT statement is executed after all the data in the file
has been INPUT, or for a null (empty) file. To avoid this error,
use the EOF function to detect the end-of-file.

BAD RECORD NUMBER
In a PUT or GET statement, the record number is either greater
than the maximum allowed or equal to zero.

BAD FILE NAME

An illegal form (e.g, a filename with too many characters) is
used for the filespec with a LOAD, SAVE, or KILL command or an
OPEN statement.

TOO MANY OPENED FILES

An attempt is made to create a new file (using SAVE or OPEN)
when all directory entries are full.

DEVICE UNAVAILABLE

The device that has been specified is not available at this time.

PERMISSION DENIED (DISK WRITE PROTECTED )

The disk has a write protect feature, or is a disk that cannot be
written to.

UNKNOWN VOLUME

A reference was made to a volume which has not been mounted.
To mount another volume in the internal drive while Microsoft
BASIC is active, press Command-Shift-1. To mount another
volume in the external drive, press Command-Shift-2.

UNPRINTABLE ERROR

There is no error message for the error that exists.



Appendix C: Microsoft
BASIC Reserved Words

The following is a list of reserved words used in Microsoft BASIC on the
Macintosh. If you use these words as variable names, a syntax error will

be generated.

ABS

ALL
AND
APPEND
AS

ASC
ATN

BACKPAT
BASE
BEEP
BREAK
BUTTON

CALL
CDBL
CHAIN
CHRS$
CINT
CIRCLE
CLEAR
CLOSE
CISs
COMMON
CONT
CcOs
CSNG
CSRLIN
CvD
CVDBCD
CVl

CVS
CVSBCD

DATA
DATE$
DEF

DEFDBL
DEFINT
DEFSNG
DEFSTR
DELETE
DIALOG
DIM

EDIT

ELSE

END

EOF

EQV

ERASE
ERASEARC
ERASEOVAL
ERASEPOLY
ERASERECT
ERASEROUNDRECT
ERL

ERR

ERROR
EXIT

EXP

FIELD

FILES
FILLARC
FILLOVAL
FILLPOLY
FILLRECT
FILLROUNDRECT
FIX

FN

FOR
FRAMEARC
FRAMEOVAL

FRAMEPOLY
FRAMERECT
FRAMEROUNDRECT
FRE

GET
GETPEN
GOSUB
GOTO

HEX$
HIDECURSOR
HIDEPEN

IF

IMP
INITCURSOR
INKEY 8
INPUT

INSTR

INT
INVERTARC
INVERTOVAL
INVERTPOLY
INVERTRECT
INVERTROUNDRECT

KILL

LBOUND

LCOPY

LEFT$

LEN

LET

LIBRARY

LINE 281
LINETO
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LIST
LLIST
LOAD
LOC
LOCATE
LOF
LOG
LPOS
LPRINT
LSET

MENU
MERGE
MID $
MKD $§
MKI $
MKS$
MOD
MOUSE
MOVE
MOVETO

NAME
NEW
NEXT
NOT

OBSCURECURSOR
OCT$

OFF

ON

OPEN

OPTION

OR

OUTPUT

PAINTARC

PAINTOVAL
PAINTPOLY
PAINTRECT

PAINTROUNDRECT

PEEK
PENMODE
PENNORMAL
PENPAT
PENSIZE
PICTURE
POINT
POKE

POS
PRESET
PRINT
PSET

PTAB

PUT

RANDOMIZE
READ
REM
RESET
RESTORE
RESUME
RETURN
RIGHT 8
RND
RSET
RUN

SAVE
SCROLL
SETCURSOR
SGN

SHARED
SHOWCURSOR
SHOWPEN

SIN

SOUND
SPACES$

SPC

SQR

STATIC
STEP
STOP
STR$
STRING $
SUB
SWAP
SYSTEM

TAB

TAN
TEXTFACE
TEXTFONT
TEXTMODE
TEXTSIZE
THEN
TIME
TIMER

TO

TROFF
TRON

UBOUND
UCASE$
USING
USR

VAL
VARPTR

WAIT
WAVE
WEND
WHILE
WIDTH
WINDOW
WRITE

XOR
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- Appendix D: Internal
L]
-~ Representation of Numbers
- Microsoft BASIC on the Macintosh features two versions of the Inter-
-~ preter: one has the decimal math pack, the other the binary. This choice
provides maximum flexibility in the design of your programs. For com-
o plete details on the differences and advantages of the two versions, see
— “Choosing Between the Two Versions of Microsoft BASIC™ in Chapter 3,
“Using the Microsoft BASIC Interpreter.” In the tables that follow, internal
o representation is expressed in hexadecimal numbers.
* *®
- Integers in Both Versions
Integers are represented by a 16-bit 2's complement signed binary
- number. Integer math is identical in both binary and decimal versions of
- Microsoft BASIC.
e External Representation Internal Representation
o - 32768 8000
-1 FFFF
-
0 0000
-_ 1 0001
32767 7FFF
-_—
* 4
- Decimal Math Version
With the decimal math pack, the default type for variables is double preci-
P sion, and built-in mathematical functions perform in double precision as
L well.
Double precision Eight bytes as follows: One bit sign followed by 7 bits of biased exponent
- followed by fourteen digits of mantissa, 4 bits each. If the sign bit is 0,
-— the number is positive. If the sign bit is 1, the number is negative. The
unbiased exponent (biased exponent —64) is the power of 10 by which
- the mantissa is to be multiplicd. The mantissa represents a number
— between 0.10000000000000 and 0.99999999999999. For example,
—.00000123456789 would be represented by the hexadecimal number
- BB123450678900000. Positive numbers may be represented up to but not

283

including 1093, The smallest representable number is 107, Decimal dou-
ble precision numbers are represented with up to 14 digits of precision.
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Single precision

External Representation Internal Representation

=9.9999999999999D+62  FF99999999999999

- 1D—-64 81100000000600000
0 QOXXXXXXXXXXXXXX
1D-64 0110000000000000

9.9999999999999D + 62 7£99999999999999

Internally, single precision numbers are represented identically to double
precision numbers, except they occupy four bytes, and the mantissa is
three bytes. They represent numbers with up to six digits of precision.

External Representation Internal Representation

—9.99999E+62 FF999999
— 1E-64 81100000
0 00xxXXXXX
1E—-64 01100000
9.99999E+62 7F999999

Binary Math Version

Double precision

With the binary math pack, the default type for variables is single preci-
sion, and built-in mathematical functions perform in single precision or
double precision. Single precision is much faster but less precise.

Eight bytes as follows: One bit sign followed by 11 bits of biased exponent
followed by 53 bits of mantissa (including the implied leading bit which
has a value of 1). If the sign bit is O, the number is positive. If the sign
bit is 1, the number is negative. The unbiased exponent (biased exponent
— 3FF hex or — 1023 decimal) is the power of 2 by which the mantissa is
to be multiplied. The mantissa represents a number greater than or equal
to 1 and less than two. Positive numbers may be represented up to but
not including 1.79 + 1038, The smallest representable number is 2,23+
107398, Binary double precision numbers are represented with up to 15.9
digits of precision.

External Representation Internal Representation

1 3FFO000000000000
-1 BFFG000000000000
0 000XXXXXXXXXXXXX
10 4024000000000000
0.1 3FB999999999999A



Single precision

Representation of Numbers

Four bytes as follows: One bit sign followed by 8 bits of biased exponent
followed by 24 bits of mantissa (including the implied leading bit which
has a value of 1). If the sign bit is 0, the number is positive. If the sign
bit is 1, the number is negative. The unbiased exponent (biased exponent
— 7F hex, — 127 decimal) is the power of 2 by which the mantissa is to
be multiplied. The mantissa represents a number greater than or equal to
1 and less than 2. Positive numbers may be represented up to but not in-
cluding 3.4 *10**. The smallest representable number is 1.18 <1038,
Binary single precision numbers are represented with up to 7.2 digits of
precision.

External Representation Internal Representation

1 3F800000
-1 BF800000
0 00yxxxxx
10 41200000
0.1 3DCCCCCD

In the examples above, y is any hex digit less than or equal to 7, and x is
any hex digit.
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- Appendix E:
Mathematical Functions

—

- The derived functions that are not intrinsic to Microsoft BASIC can be cal-

~— culated as follows.

F_—

— Mathematical Microsoft
Function BASIC Equivalent

—

_ SECANT SEC(X )= 1/COS(X)

— COSECANT CSC(X)=1/SIN(X)

- COTANGENT COT(X)=1/TAN(X)

- INVERSE ARCSIN(X)=ATN(X/SQR(-XX+1))

—_ SINE

- INVERSE ARCCOS(X)=-ATN (X/SQR(-XX+1))

- COSINE +1,5708

-~ INVERSE ARCSEC(X)=ATN(X/SQR(XX-1))

_ SECANT +SGN(SGN(X)-1)1.5708
INVERSE ARCCSC(X)=ATN(X/SQR(XX-1))

- COSECANT +(SGN(X)-1)1.5708
INVERSE ARCCOT(X)=ATN(X)+1.5708

b COTANGENT
HYPERBOLIC SINH(X)=(EXP(X)-EXP(-X))2

o~ SINE

- HYPERBOLIC COSH(X)=(EXP(X)+EXP(-X))2
COSINE

_—

- HYPERBOLIC TANH(X)=(EXP(-X YEXP(X)
TANGENT +EXP(-X))2+1

—

—
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HYPERBOLIC
SECANT

HYPERBOLIC
COSECANT

HYPERBOLIC
COTANGENT

INVERSE
HYPERBOLIC SINE

INVERSE
HYPERBOLIC COSINE

INVERSE
HYPERBOLIC TANGENT

INVERSE
HYPERBOLIC SECANT

INVERSE
HYPERBOLIC COSECANT

INVERSE
HYPERBOLIC COTANGENT

SECH(X)=2/EXP(X)+EXP(-X))

CSCH(X)=2/(EXP(X)-EXP(-X))

COTH(X)=EXP(X (EXP(X)-EXP(-X))2+1

ARCSINH(X)=LOG(X+SQR(XX+1))

ARCCOSH(X)=LOG(X+SQR(XX-1)

ARCTANH(X)=LOG((1+X)/(1-X))/2

ARCSECH(X)=LOG((SQR(-XX+1)+1YX)

ARCCSCH(X)

=LOG((SGN(X)SQR(XX+1)+1yX

ARCCOTH(X)=LOG((X+1)(X-1))2



- .
~ Appendix F: Access to
L3 L]
- Macintosh ROM Routines
o
= Microsoft Basic for the Macintosh gives you access to many of the internal
functions of the Apple QuickDraw graphics package that resides in the
- Macintosh ROM as part of the Mac’s Toolbox. These functions provide
- support for cursor handling, font s¢lection, and drawing of a variety of
shapes and patterns.
—
1
Introduction
__—
To use ROM functions, list the name and any parameters after the CALL
s statement.  For example:
CALL MOVETO (250, 100)
g
Passing Many of the routines require that you pass function parameters as in-
-y parameters: tegers. You can declare integers in BASIC in one of two ways. An integer
— variable can be specified by adding a percent symbol to the end of the
variable name or by using the DEFINT statement. For example, if a pro-
— gram statement uses the variable RECTANGLEY%, it will be treated as an
integer variable. Alternatively, you can include the statements DEFINT R
= or DEFINT A-Z at the beginning of your program. Either of these state-
ments causes the variable RECTANGLE to be treated as an integer.
]
— Using the Many of the routines use the VARPTR function, usually referencing an
VARPTR function: array in the form VARPTR(INTEGER% (0)). You must dimension and as-
-~ sign values to the array INTEGERY% (0) through INTEGER% (#n) prior to
the function call. The number of necessary elements varies with the par-
- ticular Toolbox call.
-— Specifying Many of the graphics functions also require screen coordinates. Screen
. screen coordinates: coordinates are “pixel” locations on the output window. (A pixel is the
smallest displayable point on the screen). The screen coordinates 0,0
- refer to the upper-left corner of the output window. The first number
represents the horizontal coordinate and the second the vertical.
In the following descriptions, the names of Toolbox calls are shown in
o bold capital letters. Variables are shown in italics. Any non-reserved name

can be used for the variables.
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Text Appearance

The routines supported by Microsoft BASIC allow you to select text
characteristics. The default font attributes that BASIC uses are:

Font: Geneva

Size: 12

Face: 0 (plain text)
Mode: 0 (copy)

These attributes can be changed with the following calls:

Changing CALL TEXTFONT (font)
the text font:

This sets the font used for all text output to the screen. To use a specific
font, place the corresponding font number in parentheses in the
TEXTFONT statement.  The available fonts depend upon those installed
in the System file. You can use the Font Mover (from your Mac system
disk) to add or delete fonts to and from your BASIC disk. The following
table shows the font numbers associated with specific fonts:

Font No. Font Name Remarks
0 System font Default font is Chicago.
1 Application font  Default application font is
Geneva — size 12.*
2 New York
3 Geneva
4 Monaco Monospaced (non-
proportional) font.
5 Venice
6 London
7 Athens
8 San Francisco
9 Toronto
10 Seattle
11 Cairo

*The default application font was changed from New York to Geneva on
the Finder released May 7, 1984.




Changing
the text size:

Changing
the type face:

Macintosh ROM Routines

CALL TEXTSIZE (size)

This sets the point size of the current font in use. Each font has a recom-
mended size that will yield the best results. (You can use the Font Mover
to check the types and sizes for fonts on your BASIC disk. You can also use
this to add or delete fonts.) If another size is specified, the font will be
scaled.

CALL TEXTFACE (face)

This sets the character style (bold, italic, underline, outline, shadow, con-
densed, or extended ) of the current font. The attribute is selected
by setting the appropriate bit in the face parameter.

The following table lists the bit for each attribute and its corresponding
value:

Value Attribute

0 Plain text

1 Bold

2 Italic

4 Underlined

8 Qutlined
16 Shadow

32 Condensed (less space between characters)
64 Extended (more space between characters)
Text characteristics can be combined by adding values. For example,

while TEXTFACE (2) makes text italic and TEXTFACE (8) makes it out-
lined, TEXTFACE (10) makes it both outlined and italic. Any combination
of attributes can be added together and used as a face argument to
TEXTFACE.
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Changing
the text mode:

CALL TEXTMODE (mode)

This sets the mode for displaying text on the screen. Mode O is the de-
fault mode and causes the text to replace whatever is on the screen.
Mode 1 causes the text output to be ORed with the screen, while mode 2
causes it to be XORed. Specifying 3 uses the BIC (Black is Changed)
transfer mode.

Pen and Line-Drawing Routines

Moving the pen:

The PEN is the graphics point used for drawing lines, shapes, and text.
The pen has four characteristics: location, size, pattern, and mode. These
affect only the QuickDraw routines, not the standard BASIC LINE and
CIRCLE statements.

CALL GETPEN (VARPTR( penlocation% (0)))

This returns the current location of the graphics pen. The GETPEN
(VARPTR(penlocation% (0))) function returns the vertical coordinate.
The GETPEN (VARPTR(penlocation% (1))) function returns the horizon-
tal coordinate.

CALL MOVETO (x.»)

This moves the pen to the coordinates specified by the x and y
coordinates.

CALL MOVE (xdelta,ydelta)

This moves the pen from the current location to the relative position
specified xdelta and ydelta. Positive values move the pen to the right
and down and negative values to the left and up. For example, if the pen
is at the coordinates (20,20) you can move it to (10,25) by specifying
CALL MOVE (-10,5).



Drawing a line:

Macintosh ROM Routines

CALL LINETO (x,»)

This draws from the current pen location to the coordinates specified in
parentheses. The line will be drawn using the current pen size, pattern,
and mode.

CALL LINE (xdelta, ydelta)

LINE is like LINETO except that the coordinates are relative to the
current pen location. LINE also uses the current characteristics of the
pen.

CALL PENSIZE (width beight)

This defines the dimensions of the pen. All subsequent calls to LINE,
LINETOQ, and framed shapes will be drawn using this pen size.
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Pen Patterns and Transfer Modes

The pen draws in a pattern. This pattern can be set with:

CALL PENPAT (VARPTR(pattern% (0)))

for drawing all graphic output, where pattern% (0) through patternd% (3)
define an 8-byte pattern. Since BASIC uses 2-byte integers, the first ele-
ment of the integer array defines the bit image of the first two lines of the
pattern. The next element contains the next two lines, and so forth.

The pattern can be defined on graph paper and translated into a binary se-
quence with a black pixel represented by a 1 bit and a white pixel by a 0
bit.

CALL PENMODE (mode)
This sets the mode that determines how subsequent graphics calls will af-

fect any existing images on the screen. One of eight modes can be speci-
fied, as listed in the following table:

Mode No. Operation Description

8 Copy Pen pattern replaces the contents of
the screen (default mode).

9 OR Pen pattern ORs with the contents of the
screen (overlay mode).

10 XOR Pen pattern XORs with the contents of
the screen (invert).

11 BIC Pixels of the pattern change to white.

White pixels of the pen pattern will not
affect the screen contents (Black Is
Changed mode).

12 Not Copy Same as mode 8, except that the pen
pattern is inverted before the operation.
13 Not OR Same as mode 9, except that the pen
pattern is inverted before the operation.
14 Not XOR Same as mode 10, except that the pen
pattern is inverted before the operation.
15 Not BIC Same as mode 11, except that the pen

pattern is inverted before the operation,
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_——

- Resetting the pen: CALL PENNORMAL

r——

_ This restores the characteristics of the pen to the default setting for size
(1 pixel by 1 pixel), pattern (black), and mode (copy). The location of
the pen is not changed.

—

~ Hiding the pen: CALL HIDEPEN

[ ]

_— This turns off the visible output of the pen. Lines or shapes can still be
drawn, but will not be seen on the screen.

_—

— Making the CALL SHOWPEN

pen visible:

- This turns on the visible output of the pen. Used after a previous call to

— HIDEPEN.

= Setting CALL BACKPAT(VARPTR(pattern% (0)))

- the background:

o= This sets the background pattern used for the BASIC output window. (See
the explanation of patterns in PENPAT.) To draw the screen prop-

o crly with the new pattern, it is advisable to use the CLS statement after
the call is made.

oy

- Drawing Rectangles,

- Ovals, Arcs, and Polygons

—

. The following routines all involve specifying the top, left, bottom, and
right bounds of a rectangular area. There are five possible operations that

— can be used to draw these shapes. The pen location is not changed after a
call to any of these operations.

FRAME  This draws an outline of the geometric shape. The
oy outline is affected by the current height, width, and pattern
— of the pen.

PAINT This paints the shape with the current pen pattern.
o— ERASE This paints the shape with the current background pattern.
— INVERT This inverts the pixels enclosed by the shape (black

pixels are changed to white and white to black).

J—

FILL This fills the shape with the supplied pattern.
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Drawing
rectangles:

Drawing rounded
rectangles:

Drawing ovals:

The following routines are designed to draw rectangles:

CALL FRAMERECT (VARPTR( rectangle% (0)))
CALL PAINTRECT (VARPTR(rectangle% (0)))
CALL ERASERECT (VARPTR(rectangle% (0)))
CALL INVERTRECT (VARPTR( rectangle% (0)))

CALL FILLRECT (VARPTR(rectangie% (0)),
VARPTR(pattern% (0)))

Note Where rectangle %(0) through rectangle %(3) define the
top, left, bottom, and right boundaries of the rectangle.

The following routines draw rectangles with rounded corners. These are
often used for selection boxes on Macintosh applications. The ovalwidth
and ovalbeight variables define the diameter of the curve of the round
corner of the rectangle.

CALL FRAMEROUNDRECT (VARPTR(rectangle% (0)),
ovalwidth,ovalbeight)

CALL PAINTROUNDRECT (VARPTR(rectangle% (0)),
ovalwidth,ovalbeight)

CALL ERASEROUNDRECT (VARPTR(rectangle% (0)),
ovalwidth,ovalbeight)

CALL INVERTROUNDRECT (VARPTR(rectangle% (0)),
ovalwidth,ovalbeight)

CALL FILLROUNDRECT (VARPTR(rectangle% (0)),ovalwidth,
ovalbeight VARPTR( pattern% (0)))

These calls draw ovals that fit within the rectangle area specified. To
draw a circle, simply make the distance between the top and bottom edge
the same as that between the left and right edge.



Drawing arcs:

Drawing polygons:

Macintosh ROM Routines

CALL FRAMEOVAL (VARPTR( rectangle% (0)))
CALL PAINTOVAL (VARPTR(rectangle% (0)))
CALL ERASEOVAL (VARPTR(rectangle% (0)))
CALL INVERTOVAL (VARPTR(rectangle% (0)))

CALL FILLOVAL (VARPTR( rectangle% (0)),
VARPTR(pattern% (0)))

These procedures allow you to draw arcs and wedge-sections of ovals.
The arc is described using the oval that fits inside the rectangular area you
specify. The startangle is where the arc begins and arcangle indicates
the extent of the arc. Angles may be in positive or negative degrees. Pos-
itive angles are drawn to clockwise (to the right), and negative angles
are counter-clockwise. Zero degrees is at the 12 o’clock position.

CALL FRAMEARC(VARPTR( rectangle% (0)),startangle,arcangle)
CALL PAINTARC(VARPTR( rectangle% (0)),startangle arcangle)
CALL ERASEARC(VARPTR( rectangle% (0)),startangle,arcangle)
CALL INVERTARC(VARPTR( rectangle% (0)),startangle arcangle)

CALL FILLARC(VARPTR( rectangie% (0)),
startangle,arcangle VARPTR( pattern% (0)))

Angles are measured relative to the rectangle border. For example, an
arc from O to 45 degrees will be drawn from the top to an imaginary line
drawn from the center to the top right corner of the rectangle (even if
the rectangle is not square). Only the FRAMEARC call actually draws an
arc. All other operations draw the wedge-shaped portion of the oval
described by the arc.

The following routines are designed to draw polygons. A polygon is a se-
quence of connected lines. The variable polygon% that holds the
description of the polygonal figure is stored in an integer array.

If the integer array polygon% holds the description, the first element of
the array, polygon% (0), should hold the number of bytes contained in
the entire array. This will be two bytes per element, and must include
the two bytes for polygon% (0). The variables polygon% (1) through
Dpolygon% (4) will hold the top, left, bottom, and right coordinates of the
rectangle that frames the polygonal image. Each subsequent pair of array
elements describes the y-coordinate (odd-numbered elements) and x-
coordinate (even-numbered elements) that will define the “corners” of
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the figure. Note the reversal of the traditional Cartesian x,y coordinate sys-
tem for these ROM calls; the y axis is defined before the x axis.

CALL FRAMEPOLY (VARPTR(polygon% (0)))

CALL PAINTPOLY (VARPTR(polygon% (0)))

CALL ERASEPOLY (VARPTR(polygon% (0)))

CALL INVERTPOLY (VARPTR(polygon% (0)))

CALL FILLPOLY (VARPTR(polygon% (0)),VARPTR(pattern% (0)))

Mouse Cursor Handling Routines

Hiding the
mouse cursor:

Making the mouse
cursor visible:

CALL INITCURSOR

This resets the mouse cursor to its standard arrow shape and makes it visi-
ble if it is not.

CALL HIDECURSOR

This turns off the mouse cursor so that it is not visible.

CALL OBSCURECURSOR

OBSCURECURSOR is exactly like HIDECURSOR except that the mouse
cursor is only hidden until the mouse is moved.

CALL SHOWCURSOR

This makes the mouse cursor visible. This is the opposite of
HIDECURSOR.



Building a
mouse Cursor:

Macintosh ROM Routines

CALL SETCURSOR(VARPTR( cursor% (0)))

This sets the mouse cursor to a 16 by 16-bit image defined in the integer
array named in the CALL statement. The parameters are broken down
into three major areas. The first sixteen elements of the integer array
describe the bit pattern (shape) of the cursor.

Note Where cursor %(0) through cursor %(15) is the cursor
data, cursor %(16) through cursor %(31) is the cursor
mask, cursor %(32) is the vertical coordinate of the hot
spot, and cursor %(33) is the horizontal coordinate of the
hot spot.

To check the outcome of the various operations described above, check
the table below for screen results.

Cursor Data Cursor Mask Resulting Pixel on the Screen

White
Black
Same as pixel under the cursor

0
1
0
1 Inverse of the pixel under the cursor

[T

The next sixteen integers define the cursor mask. The appearance of the
cursor pattern is dependent upon the cursor data bit and the mask bit
(and the pixel under the cursor if the mask bit is 0), as shown in the pre-
vious table.

The last two elements in the cursor array define the vertical (y) and hor-
izontal (x) location of the “hot spot,” that is, the active area of the cursor
image that determines where the cursor is pointing to. The hot spot is
not a pixel location, but the intersection of the corners between the pix-
els. The top left corner of the top left pixel is coordinate (0,0); the top
right corner of the top right pixel is (16,0); the bottom right corner of
the bottom right pixel is (16,16).

SETCURSOR does not affect the cursor status. If the cursor is currently
hidden, it will set to the shape defined, but will remain hidden. If it is
visible, the change will be seen immediately.
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Appendix G:
®
- A Sample Program
—
- Here is a closer look at Picture, the program you ran in the practice
session.
-
- [A] DEFINT P-Z
[B] DIM P(2500)
— [C] CLS
- [D] LINE(0,0)-(120,120),,BF
[E] ASPECT = .1
o |F| WHILE ASPECT<20
1G] CIRCLE(60,60),55,30,,,ASPECT
[H] ASPECT = ASPECT*1.4
- {1 WEND
- JI GET (0,0)-(127,127),P
|[K] CheckMouse:
- IL) IF MOUSE(0)=0 THEN CheckMouse
[M]  IF ABS(X-MOUSE(1)) > 2 THEN MovePicture
B [N] {F ABS(Y-MOUSE(2)) < 3 THEN CheckMouse
[O] MovePicture:
= [P]  PUT(X,Y),P
- Q] X=MOUSE(1): Y=MOUSE(2)
[R] PUT(X,Y),P
- (] GOTO CheckMouse
v The bracketed letters are included for your reference only; they will not
appear in your listing.
ey [A] Sets all variables from P through Z to integer.
. [B] Creates an array of 2500 elements.
[C] Erases the output window.
-~ [D] Draws a rectangle defined by points (0,0) and (120,120).
[E] Sets the variable ASPECT to 0.1.
) [FI Repeats the following as long as ASPECT < 20.
- |G] Draws an ellipse with center (60,60), radius 55, color 30 (white),
and an aspect ratio = ASPECT.
]
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(H]
(n
0l
(K]
(L]
(M]

[N]
[O]

(P]
[Q]
[R]
s]

Increases the value of ASPECT.

Exits this loop when ASPECT is >= 20.

Copies the content of part of the screen to array P.

Starts a routine called CheckMouse to check the mouse status.
Waits for the mouse button to be pressed.

If the mouse has moved at least 3 points in the X direction, goes to
MovePicture.

If the mouse has not moved at least 4 points in the Y direction, goes
back to CheckMouse.

Starts a routine called MovePicture to move the picture stored in
array P.

Erases the picture from the old location.

Sets X and Y to the new coordinates of the mouse.
Copies the picture in array P to the new XY location.
Goes back to the CheckMouse routine.



Appendix H: Questions
Most Frequently Asked

There are questions about Microsoft BASIC that are asked more frequently
than others. This appendix includes answers to these questions.

How do I do random file I/O?

Random files are not stored in ASCII format, so the methods for getting
data from them and putting data in them are not the same as for ASCII for-
mat sequential files. To create a random file, first give it a name and
record size by using the OPEN statement. The next statement should be a
FIELD statement that describes the order and size of the buffer variables.
Each of these buffer variables is a string variable, whether the data that
will go in them is string data or numerical data.

You must never alter these buffer variables with program statements.

They are intermediate: use them to load and unload data from the files.

To load the values of working program variables into these buffer vari-
ables, use LSET or RSET, not LET. In order to convert numeric program
variables into strings that can be put into the buffer variables, use the
MaKe-Integer-into-a- String, MaKe-a-Single-precision-number-into-a- $tring or
MaKe-a-Double-precision-number-into-a- String functions (MKI$, MKSS$, and
MKDS).

An example of this process is:

LSET A8 = MKSS$(ASSETS)

At this point, the value of the numeric variable is in string form and stored
in the data-file buffer. To store this information, it has to be put into the
file with the PUT statement. When this is done, the file contains the infor-
mation.

Remember, in random files if you only write to records 1 and 3, record 2

will contain garbage because you have not yet written to it. Useless infor-
mation exists there from previous disk use. You must keep track of what

records have and have not been written to in order to avoid reading non-
sense from a record to which nothing has yet been written.

You don’t have to close and then reopen a random file to get information

back out of the file like you do with sequential files. If, however, you

want to open a random file to get information out of it, use the OPEN 303
statement, define the FIELDs for the buffer variables, and use the GET

statement to load the right record into the data buffer. Again, you cannot

use these buffer variables for other purposes in your program. To refer-

ence them, assign them values to working program variables.
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In addition, if the actual information is not string information, you’ll need
to convert it from the string format of the buffer variable to the variables
numeric format. To do this, you use the ConVert-to-an-Integer, ConVert-
to-a-Single-precision or ConVert-to-a-Double-precision functions (CVI, CVS,
and CVD). If the data in the buffer is going to be a string in your pro-
gram, you don't need to convert it. For example:

LET COMPANYS = A$
LET DEBT# = CVD)(BS$)

To close a random file, use the CLOSE statement.

How do I FIELD a random file record when the list of buffer vari-
ables exceeds the length of a legal program line?

When the list of buffer variables is long enough to exceed a legal BASIC
line, use consccutive multiple FIELD statements, In the first FIELD
statement, deal with the first part of the record. Then, in the second
FIELD statement, refer to the entire range of records in the first field
statement as one buffer variable. Then continue your naming of variables.
For example:

OPEN R, #4, ACCOUNT.DAT , 143
FIELD #4, 21 AS COMPANYS$, 8 AS ACCOUNTNOS, 4 AS
AS, 4 ASBS, 4 ASCS, 4 ASDS, 4 ASES, 2 AS Fs,
4 AS G, 21 AS STREETS. 10 AS STREET2S
FIELD #+4, 86 AS IGNORES, 14 AS HS, 14 AS 18,9
ASJS, 2 ASKS, 2 ASLS, 2AS M$, 2 ASNS, 2 AS
OS, 2ASPS, 2A5QS, 2ASRS, 2A58S8, 2ASTS

In the above example, a random file, ACCOUNT.DAT is opened. The first
field statement describes the first 86 characters in the record. The second
field statement refers to all the information described in the first field
statement as IGNORES. The individual buffer variables in the first state-
ment can still be accessed by the names given in the first field statement.
The second field statement goes on to describe the rest of the buffer vari-
ables in that file.




Frequently Asked Questions

How do I read what I've written in my sequential file?

If you already have the file opened for either Output mode or Append
mode, you must first close the file, and then re-open it for Input mode. In
other words, when you use sequential access, you can have a sequential
file opened for input only or for output only, but never both at the same
time.

How do I use event trapping?

To be able to use an event trap statement, such as ON MENU...GOSUB,
you must first activate it with the corresponding activation statement
(in this case MENU ON).

When the event trap is active, the program will check between the execu-
tion of each program statement for the event. If the event has occurred,
program control will transfer to the line or label mentioned in the ON
eventspecifier GOSUB statement.

My old programs have line numbers. Will I be able to use them in
this version.

Yes. This new version of Microsoft BASIC allows lines with alphanumeric
labels, numbers, or no line specifier at all.

My program is running slowly. Is there anything I can do about it?

Check to see if you have a trace executing in a hidden List window. If you
do, turning the trace off increases program execution speed. Some other
factors can affect program speed.

If you have an ON TIMER(# ) ¢vent trap active where # is a small time in-
terval, BASIC is slower to execute the program. The SOUND statement
also slows down a program. Also check your numeric variables. If you are
using loop counter variables in FOR/NEXT statements, declare them as
integers wherever possible; this speeds program execution.

305




Index

ABS function, 95

Absolute value, 95

Alphanumeric labels, 77-78

AND operator, 85

Append mode, 45

Apple menu, 8, 28

Arcs, 295

Arctangent, 96

Argument expressions, 64

Arguments, 60

Arithmetic overflow, 84

Array
boundary functions, 65-66, 161
declaration, 63
dimensioning, 83, 136
elements, 63, 83
subscripts, 83, 129
variables, 113, 129

ASC function, 95

ASCII
codes, 95, 1006, 273
format, 104, 179, 233

Assembly language routines, 101,

259
ATN function, 96

BACKPAT routine, 295
BASIC Reserved Words, 281-282
BEEP statement, 97
Binary math pack, 23, 119, 184
Binary numbers

converting to decimal, 184
BREAK OFF statement, 97
BREAK ON statement, 97
BREAK STOP statement, 97
BUTTON

function, 98-101

statement, 98, 101

CALL statement, 60-61, 101-103,
289

Carriage return, 166, 167, 270,
271
Carriage return characters, 265
CDBL function, 104
CHAIN statement, 44, 104-105,
113
Changing
pen, 292
pen pattern, 294-295
text font, 290
text size, 291
type face, 291
Character set, 75-76
Choosing between versions, 23
CHR$ function, 106
CINT function, 107
CIRCLE statement, 4, 18, 108-109
CLEAR statement, 71, 72, 109-
110
Clearing output windows, 112
CLIP;, 41, 55-56
Clipboard, 37, 41, 55-56, 58
Close command, 29
CLOSE statement, 111-112
CLS statement, 112
Colon as line separator, 77
COM1:
baud-rate, 42
data-bits, 42
parity, 42
stop-bits, 42
Command window, 26-27, 38
Command-period, 97, 192
COMMON statement, 113
Communications port, 42
Compatibility with other BASICs,
2
Conserving memory, 71-73
Constants, 79-80
CONT statement, 114, 166
Continue command, 38

Converting numbers
binary to decimal, 184
decimal to binary, 119
Copy command, 12, 29
COS function, 115
Creating statements, 103
CSNG function, 116
CSRLIN function, 117
Cursor
hot spot, 299
routines, 298-299
Custom menus, 176-178, 197
Cut command, 12, 13, 29
Cutting and pasting between
windows, 37
CVD function, 118
CVDBCD function, 24, 119
CVI function, 118
CVS function, 118
CVSBCD function, 24, 119

Data segment, 71, 110
DATA statement, 120-121, 227
DATES

function, 121-122

statement, 121-122
Debugging programs, 20, 37-38
Decimal math pack, 23, 119, 184
DEF FN statement, 123-124
DEFDBL statement, 124-125
DEFINT statement, 82-83, 124-

125, 289

DEFSNG statement, 124-125
DEFSTR statement, 124-125
DELETE statement, 125
Device-independent /O, 4, 41-43
Devices

CLIP:, 41

COMI1:, 42

KYBD:, 41

LPTI:, 41
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Devices (continued)

SCRN;, 41
DIALOG function, 126-128
DIALOG OFF statement, 128-129
DIALOG ON statement, 128-129
DIALOG STOP statement, 128-

129

DIM statement, 129-130
Double precision, 104, 124, 210
Drawing

a line, 293

arcs, 297

circles, 296-297

ovals, 296-297

polygons, 297-298

rectangles, 296

EDIT FIELD statement, 130-132
Edit menu
Copy command, 29
Cut command, 29
Paste command, 29
Edit mode, 26
EDIT $ function, 133
Editing a program, 12-16, 33, 35-
37
END statement, 134
END SUB statement, 62, 246-248
EOF function, 47, 135
EQYV operator, 85
ERASE statement, 136
ERASEARC routine, 297
ERASEOVAL routine, 297
ERASEPOLY routine, 298
ERASERECT routine, 296
ERASEROUNDRECT routine, 296
ERL function, 137
ERR function, 137
Error
codes, 138, 275-280
handling, 137, 195, 228
messages, 275-280
status, 137
trapping, 138
ERROR statement, 138

Event trapping, 66-70, 97, 100,
126, 128, 189, 192-194,
197-199, 254, 305

EXIT SUB statement, 62, 246-247

EXP function, 139

Expression evaluation, 84

Expressions, 85

External communications, 42

FIELD statement, 49, 51, 139-140
File menu
Close command, 29
New command, 28
Open command, 28
Print command, 29
Quit command, 29
Save As command, 29
Save command, 29
FILES statement, 141
FILES 8 function, 40, 141-143
Files
data, 45
dcleting from disk, 160
handling, 43
/O, 303-304
protecting, 44, 233
random, 48-54, 140, 1406, 170,
175, 182, 200, 220, 232,
303-304
sequential, 45-48, 135, 157,
167, 170, 200, 216-217,
271, 303
FILLARC routine, 297
FILLOVAL routine, 297
FILLPOLY routine, 298
FILLRECT routine, 296
FILLROUNDRECT routine, 296
Find command, 30
Find Label command, 30
Find Next command, 30
Find Selected Text command, 30
Find the Cursor command, 30
Finder, 25
FIX function, 143-144
Floating point numbers, 79-80

FOR..NEXT statement, 144-145,
191

Formal parameters, 60
FRAMEARC routine, 297
FRAMEOVAL routine, 297
FRAMEPOLY routine, 298
FRAMERECT routine, 296
FRAMEROUNDRECT routine, 296
FRE function, 73, 145-146
Functional operators, 90
Functions

intrinsic, 90

user-defined, 90, 123-124

Generalized device 1/0, 41-43

GET statement, 4, 51, 140, 146-
148

GETPEN routine, 292

GOSUB...RETURN statement,
148-149, 229

GOTO statement, 150

Heap, 72

HEX$ function, 150-151
Hexadecimal, 150-151
HIDECURSOR routine, 298
HIDEPEN routine, 295

Icons
explanation of, 93-94

IF...GOTO statement, 151-153

IF.. THEN.. ELSE statement, 151-
153

Immediate mode, 20, 25-26, 38

IMP operator, 85

INITCURSOR routine, 298

INKEY 8 function, 153-154

Input mode, 45

INPUT statement, 114, 140, 155-
156

INPUT# statement, 157-158

INPUTS$ function, 156-157

INSTR function, 159

INT function, 160

Integer, 107, 143, 160



Integer division, 87

Internal number representations,
283-85

Intrinsic functions, 90

INVERTARC routine, 297

INVERTOVAL routine, 297

INVERTPOLY routine, 298

INVERTRECT routine, 296

INVERTROUNDRECT routine,
296

KILL statement, 44, 160
KYBD:, 41

Labels, 9-10, 77-78
LBOUND function, 65, 161, 257
LCOPY statement, 162
LEFT $ function, 162
LEN function, 163
LET statement, 164
LINE INPUT statement, 166
LINE INPUT# statement, 167
Line
labels, 77-78
numbers, 10, 77-78
printer, 169, 174, 175, 265
separator
colon, 77
LINE routine, 293
LINE statement, 4, 165
LINETO routine, 293
LIST statement, 37, 168
List window
activating, 27
cutting and pasting between
windows, 37
enlarging, 28
opening at specific line, 37
viewing more than one, 33-35
LLIST statement, 169
LOAD statement, 25, 44, 169-170,
233
Loading a program, 8, 25
LOC function, 52, 170-171
LOCATE statement, 171-172

LOF function, 172-173

LOG function, 173-174

Logarithm, 173

Logical operators, 88-90

Loops, 144, 191, 263

LPOS function, 174, 265

LPRINT statement, 175, 264

LPRINT USING statement, 175

LPT1:, 41-43

LSET statement, 50, 140, 175-176,
232

Macintosh

heap, 110

ROM routines, 289-299

system errors, 73
MacPaint, 57
Math packs, 23
Mathematical functions, 287-88
Memory management, 59, 71-73
Menu bar, 28
MENU

function, 176-178

statement, 176-178
MENU OFF statement, 179
MENU ON statement, 179
MENU STOP statement, 179
MERGE

command, 179

statement, 44, 179
Microsoft Multiplan, 55
MIDS$

function, 180-181

statement, 180-181
MKD$ function, 182-183
MKDBCD $ function, 24, 184-185
MKI $ function, 182-183
MKSS$ function, 182-183
MKSBCD $ function, 24, 184-185
MOD operator, 87
Modal dialog box, 267
Modulo arithmetic, 87
Mouse cursor handling, 298-99
MOUSE function, 185-188
MOUSE OFF statement, 189

Index

MOUSE ON statement, 189
MOUSE STOP statement, 189
MOVE routine, 292
MOVETO routine, 289, 292
Moving the pen, 292
Multiplan, 55

NAME
command, 189
statement, 44, 189-190
Natural logarithm, 139
New command, 28
NEW statement, 190
NEXT statement, 191
Non-ASCII codes, 274
NOT operator, 85
Numeric constants, 79-80

OBSCURECURSOR routine, 298
OCT?$ function, 191-192
Octal, 191
ON BREAK statement, 67, 192-
193
ON DIALOG statement, 67, 193-
194
ON ERROR GOTO statement,
195
ON...GOSUB statement, 67, 196-
197
ON...GOTO statement, 196-197
ON MENU statement, 67, 197-
198
ON MOUSE, 185, 189
ON MOUSE statement, 66, 198
ON TIMER statement, 66, 199
Open command, 8-9, 30
OPEN statement, 49, 51, 140,
200-201
Operators
arithmetic, 86-87
functional, 90
logical, 88-90
precedence, 85
relational, 87-88
string, 90
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OPTION BASE statement, 65,
161, 202
OR operator, 85
Output
mode, 45
window, 27
active, 266
current, 266
Ovals, 295

PAINTARC routine, 297
PAINTOVAL routine, 297
PAINTPOLY routine, 298
PAINTRECT routine, 296
PAINTROUNDRECT routine, 296
Pass by reference, 60
Paste command, 12, 29
PEEK function, 202, 206
PENMODE routine, 294
PENNORMAL routine, 295
PENPAT routine, 294
PENSIZE routine, 293
PICTURE OFF statement, 57, 204
PICTURE ON statement, 57, 204
PICTURE statement, 203
PICTURE$ function, 204-205
Picture

program, 301-302

loading, 9

running, 11-12
POINT function, 205-206
POKE statement, 202, 206-207
Polling, 69-70
Polygons, 295
POS function, 207-208, 265
Practice session, 8
PRESET statement, 208-209
Print command, 29
PRINT statement, 209-210
PRINT USING statement, 211-215
PRINT# statement, 216-218
PRINT# USING statement, 216-

218

Printer, 175

Printing
program files, 29
screen images, 162
Program
execution mode, 26
execution speed, 305
loading, 8-9
Protected files, 233
PSET statement, 218-219
PTAB function, 219-220
PUT statement, 4, 50, 140, 220-
222

Questions and answers, 303-305
Quit command, 24, 29
Quitting BASIC, 24

Random files, 24, 48-54, 140,
146, 170, 175, 182, 200,
220-222, 232, 303-304

Random numbers, 223, 231

RANDOMIZE statement, 223-224,
231

READ statement, 224-225, 227

Reading data from the Clipboard,
41

Rectangles, 295

Rectangles with rounded corners,
296

Relational operators, 87-88

REM statement, 226

Removing program errors, 37-38

Replace command, 30

Reserved words, 81, 281-282

RESET statement, 226

RESTORE statement, 227

RESUME statement, 228

RETURN statement, 148, 229-230

RIGHT $ function, 230-231

RND function, 223, 231-232

ROM calls, 289-299

RSET statement, 175-176, 232

RUN

command, 232
statement, 232-233

Run menu
Continue command, 30
Start command, 30
Step command, 30
Stop command, 30
Suspend command, 30
Trace command, 30

Save As command, 23, 29, 44
Save command, 29, 44
SAVE statement, 25; 44, 169,
233.234
Saving
a program, 25
data to the Clipboard, 41
Saving files
ASCII format, 29, 233
binary format, 29, 233
protected format, 29, 233
Screen elements, 26
SCROLL statement, 4, 234-235
Search menu
Find command, 30
Find Label command, 30
Find Next command, 30
Find Selected Text command,
30
Find the Cursor command, 30
Replace command, 30
Sequential files, 45-48, 135, 157,
167, 170, 200, 216-217, 271,
303
SETCURSOR routine, 299
SGN function, 236
SHARED statement, 62, 64, 237
Shared variables, 64, 237
Show Command command, 31
Show List command, 31
Show Output command, 31
Show Second List command, 31
SHOWCURSOR routine, 298
SHOWPEN routine, 295
Simple variables, 63
SIN function, 238
Single precision, 116, 124, 210



Slow program execution, 303
SOUND statement, 239-240
SPACE$ function, 241
SPC function, 242
Speed of program execution, 303
SQR function, 243
Square root, 243
Stack, 71, 110
Start command, 30
Starting BASIC, 7, 24
Statement & Function Directory,
92-271

STATIC attribute, 62, 64-65
Static variables, 65
Step

command, 19, 30

option, 38
Stop command, 12, 30, 138
STOP statement, 114, 244
Stopping a program, 38
STR$ function, 245
String

concatenation, 91

constants, 79

functions, 117, 159, 162, 180,

230, 245, 257, 258

size, 4

space, 109, 145

variable size, 4

variables, 124
STRING $ function, 245-246
SUB statement, 62, 246-247
Subprograms, 59-66, 102, 161,

237

Subroutines, 148-149, 196, 229
Subscripts, 202
Suspend command, 30, 38
SWAP statement, 249
System errors, 73
SYSTEM statement, 24, 250

TAB function, 250-251
TAN function, 251-252
Tangent, 251

Text processing, 57

TEXTFACE routine, 291
TEXTFONT routine, 290
TEXTMODE routine, 292
TEXTSIZE routine, 291
TIME$

function, 252-253

statement, 252-253
TIMER function, 254-255
TIMER OFF statement, 254
TIMER ON statement, 254
TIMER STOP statement, 254
Toolbox calls, 289-299
Trace off command, 30
Trace on command, 30
TROFF

command, 30, 256

statement, 37, 256
TRON

command, 30, 256

statement, 37, 256

UBOUND function, 65, 161, 257

UCASE$ function, 257

Using data from other programs,

56

VAL function, 258-259
Variables, 81
array, 129

passing with COMMON, 105,

113
string, 124

VARPTR function, 259-260, 289

WAVE statement, 260-262
WEND statement, 263

WHILE...WEND statement, 14,

263-264

WIDTH LPRINT statement, 264

WIDTH
function, 264-265
statement, 264-265
WINDOW
function, 266-269
statement, 42, 266-269

Index

WINDOW CLOSE statement, 267
WINDOW OUTPUT statement,
267
WINDOW OUTPUT# statement,
269
Windows menu
Show Command command, 31
Show List command, 31
Show Output command, 31
Show Second List command, 31
Word processing, 57
WRITE statement, 270
WRITE# statement, 271

XOR operator, 85
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