














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MACINTOSH APPENDIX 

PRHANDLE statement continued ... 

REMARK 

"Print Infolt:CLS 
PRINT"PRHANDLE=""FNP 
PRINT"PAGE RECT lI "PRX","PRY,PRX2",npRY2 
PRINT"PAPER RECT", ,PDX", "PDY,PDX2","PDY2 
PRINT"PRINT MANAGER""PM 
PRINT"DRIVER=""DI 
PRINTIlVert/Horiz res""VR,HR 
PRINT"Paper Height/Width",PH,PW 
PRINT"PRINTER PORT""PP 
PRINT"PRINTER TYPE""PT 
PRINT"FIRST/LAST PAGE""FP,LP 
PRINT"Number of copies",NC 
PRINT:PRINT"Any key to continue ..... 
DO 
UNTIL LEN(INKEY$) :RETURN 

See Inside Macintosh" and the Toolbox section of this appendix for more information 
about the printer handle. 

****************** PRHANDLE DATA STRUCTURE ******************** 

PEEK Size (PEEK LONG(PRHANDLE)+Offset) 

Offset 
a 
2 
4 
6 
8 
16 
24 
26 
28 
30 
32 
(46) 
46 
48 
50 
52 
62 
64 
66 
68 
69 
70 
74 
78 
80 

Size 
word 
word 
word 
word 
Rect 
Rect 
word 
word 
word 
byte 
Record 
word 
word 
word 
word 
word 
word 
word 
word 
byte 
byte 
Ptr 
ptr 
word 
byte 

-- Name -­
iPrVersion 
iDev 
iVRes 
iHRes 
rPage 
rPaper 
wDev 
iPagev 
iPageH 
feed 
prInfoPT 
iCopies 
iRowBytes 
iBandV 
iBandH 
iDevBytes 
iFstPage 
iLstPage 
iCopies 
bJDocLoop 
fFromApp 
pIdleProc 
pFileName 
iFileVol 
bFileVers 

-------- Description ----------­
Printing software version Number 
Used Internally 
Vert Resolution Dots/Inch 
Horz Resolution Dots/Inch 
Page Rectangle (Printable Area) 
Paper rectangle, Actual Paper Size 
Device hi-Byte: l=Imagewrite, 3=Laser 
Vert Paper size 
Horz Paper size 
Paper feeder type (Sheet Feed etc.) 
Print Time Imaging metrics (Record?) 
Copies to Print (Laserwriter only) 
(with imagewriter only) 
See "Inside Macintosh" 
See "Inside Macintosh" 
Bytes Required For Spooling 
First Page to Print 
Last Page to Print 
Copies to Print (imagewriter) 
Print quality: O=Draft, l=Spool 
Printing from an Application 
Idle Procedure While Printing 
Spool File Name: NIL for default 
Spool File volume 
Spool File version 

* See "Inside Macintosh" for specifics. 
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PRINT USING statement 

FORMAT USING " ... ###.### ... I\I\1\1\";numeric expression 

DEFINITION In addition to the normal PRINT USING formats provided by standard ZBasic, this version 
provides a new parameter for expressing formatted scientific notation. 

EXAMPLE 

REMARK 

The new parameter that may be used is the carot ( A ). 

INPUT "Enter a number" ; Xii 
PRINT USING"+iliI## AAAA ";X# 
PRINT USING"HiI##.iI## MAA ";X# 
PRINT USING"+###.### AAAA ";X# 
PRINT USING"+#iI.#iI# AAAA ";x# 
PRINT USING"+#.#'# AAAA ";X# 
PRINT USING"+.## AAAA ";x# 
PRINT USING"+.iI AAAA ";X# 

Enter a number;?123.456 

+l234E-Ol 
+l234.560E-Ol 
+l23.456E+OO 
+l2.346E+Ol 
+1.235E+02 
+.123E+03 
+.12E+03 
+.lE+03 

If you are using exponents greater than 99, leave one space after the last carot ( A ) for 
each digit of exponent exceeding 99. 

Note that some BASIC languages use a "0" to show double precision exponent such as: 
.123D-01. ZBasic always uses an "E". 

Note: Exponents may be up to five digits: E±16,383 

See PRINT USING in the main reference section for other USING options. 
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PUT statement (graphics) 

FORMAT PUT (x1,y1) [-(x2,y2)] ,var(n), mode 

DEFINITION The same as the standard ZBasic PUT statement with the following additions. 

EXAMPLE 

REMARK 

The -(x2,y2) parameter may be included to scale bit images. They may be expanded or 
shrunk to your preference and within the capabilities of the hardware. 

Along with the standard XOR, OR, AND, PSET and PRESET modes, mode for the 
Macintosh may also be a number between 0 and 7: 

HOW BACKGROUND AND 
FOREGROUND INTERACT 

MODE 
o 
1 
2 
3 
4 
5 
6 
7 

DIM A(lOOOO) 
COORDINATE WINDOW 

CIRCLE 100,100,80 
GET (0,0)-(100,100),A(0) 

CLS 
DO 

DEFINITION 
COpy 
OR 
XOR 
BIC 
NOT COPY 
NOT OR 
NOTXOR 
NOTBIC 

PUT (0,0)-(100+X,100+Y),A(0) 
DELAY 100 
PUT (0,0)-(100+X,100+Y),A(0),2:REM XOR mode 
X=X+2:Y=Y+2 

UNTIL X>400 OR Y>300 
END 

Also see GET and PUT in the main reference section of this manual. See "Inside 
Macintosh" for detailed descriptions of the COPY, BIC, and other graphics "modes". 

Be sure to see GET and PUT in the main reference section for more information. 
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PUT FILE INFO statement 

FORMAT PUT FILE INFO paramBLOCK$ 

DEFINITION Puts file information retried and modified by the user back to the file. 

EXAMP LE See GET FILE INFO for example 

REMARK See PBHSetFlnfo in "Inside Macinosh" for detailed technical information. 
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READ FILE statement 

FORMAT READ FILE [#j file number, desfinationAddress&, NumberofByfes& 

DEFINITION An extremely fast way of loading data from a disk file. Reads the number of bytes 
specified by NumberofByfes& to the address specified by desfinafionAddress& from the 
file specified by filenumber. 

EXAMPLE1 REM Program will load and display a MACPAINT file 
DIM X%(l),71 X$(719) : X%(0)=576 : X%(l)=nO 

EXAMPLE2 

REMARK 

A$=FILES$(l,"PNTG""V%): IF A$="" THEN STOP 
OPEN"I",l,A$,l,V% : FL&=LOF(1)-5l2 : RECORD #1,512 

A&=VARPTR(A$) : Y&=VARPTR(X$(O)) : X&=A& : N=256 
FOR I=l TO 720 : REM Lines in a MACPAINT Picture 

LONG IF N>180 
BLOCKMOVE X&,A&,256-N : X&=A& 
IF N>FL& THEN NX=FL& ELSE NX=N 
READ FILE #1,A&+256-N,NX : FL&=FL&-NX 

END IF 
REM Puts bit image in memory. 
CALL UNPACKBITS(X&,Y&,72) :N=X&-A& 

NEXT 
CLOSE#l 
PUT (O,O),X%(O),PSET: REM PUT PAINT picture on screen. 
END 

REM This routine uses WRITE FILE to save 
REM a MacPaint image. Use with example above 

DEF OPEN "PNTG": REM Set file type to: PNTG 

F$=FILES$(O,"MacPaint Save as .. ",F$,V%) 
IF F$="" THEN RETURN 
WO=1 : OPEN"O",1,F$,1,V% : A$=STRING$(128,0) 
CURSOR=4 : WRITE #1, A$;128, A$;128, A$;128, A$;128 
X&=VARPTR(X$(O)) : A&=VARPTR(A$) : AS&=A& 
FOR 1=1 TO no 

CALL PACKBITS(X&,A&,72) : N=A&-AS& 
LONG IF N>180 OR 1=720 

WRITE FILE #1,AS&,N : A&=AS& 
ENDIF 

NEXT I 
CLOSE#l 
RETURN: REM Use as a subroutine 

See OPEN, CLOSE and the WRITE FILE# statement for way of saving data to file. 
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RENAME statement 

FORMAT RENAME filename 1$ TO filename2$ [, volume number% 1 

DEFINITION Same as the Standard ZBasic RENAME statement except that volume number<'10 may be 
used as the last parameter to specify the folder or volume location of the file whose name 
will be changed. 

EXAMPLE Name$=FILE$ (1, "", , VOLUME % ) 
RENAME Name$ TO "Fred", VOLUME% 
END 

REMARK See FILES$ in this appendix and RENAME in the main reference. 
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ROUTE 128 statement 

FORMAT ROUTE 128 

DEFINITION Same as the Standard ZBasic ROUTE 128 statement except that with the Macintosh both 
graphics and text are routed. 

EXAMPLE1 WINDOW#l, "ROUTE 128 example" 

EXAMPLE2 

REMARK 

DEF LPRINT: REM Set-up Printer 
IF PRCANCEL THEN STOP: REM STOP if CANCEL pressed. 

COORDINATE 1020,1340 : REM Set Paper coordinates 

ROUTE 128: REM Output to the printer 
TEXT 0,36,64 
PRINT"HELLO NUMBER ONE" 
CIRCLE FILL 510,670,400 
TEXT 0,9,0 
PRINT%(900,1000)"Hel10 number two!!" 
PEN 10,10 
BOX 0,0 TO 1020,1340:PEN 1,1 

ROUTE 0: REM Output back to the screen 
CLEAR LPRINT 
END 

REM Example of ROUTING Graphics and text in COLOR to an 
REM ImageWriter II with a COLOR ribbon 
DEF LPRINT 
ROUTE 128 
FOR I=O TO 7 

COLOR I 
PRINT"THIS IS IN COLOR";I : PRINT 
BOX FILL 800,I*18 TO 814,I*18+16 
CIRCLE 512,384,I*32 
CIRCLE 768,I*32+32,32 

NEXT 
STOP 

Also see LPRINT, TEXT, PEN, DEF PAGE, DEF LPRINT, and PICTURE. 
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RUN statement 

FORMAT RUN filename 

DEFINITION Execute another application from ZBasic. 

EXAMPLE RUN "MacPaint" 

REMARK For example of executing other programs while retaining variables see WRITE FILE 
example in this reference section. 

Also see RUN command, function and statement in the main reference section and the 
seciion on "Execuiing ZBasic programs" in the front of this manual. 
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SCROLL statement 

FORMAT SCROLL (x1,y1)-(x2,y2), amount x, amount y 

DEFINITION To cause scrolling of text and graphics in the current output window use the SCROLL 
statement. The syntax is: 

EXAMPLE 

REMARK 

x1,y1 
x2,y2 

amount x 

specifies the upper left corner 
specifies the lower right comer 

specifies the horizontal amount of movement in pixels. \I a negative 
number is used the movement is to the left. \I positive numbers are used 
the movement is to the right. 

amounty specifies the vertical amount of movement in pixels. \I a negative number 
is used the movement is up. \I positive numbers are used the movement 
is down. 

CLS 
X1=-12:Y1=-12 
CIRCLE FILL 512, 383, 50 

FOR X=lT030 
X1=X1+1:Y1=Y1+1 
SCROLL (0,0)-(1023,767), X1,Y1 

NEXT 

Scrolling may done in any direction. To scroll up and to the right you would give a 
negative y and a positive x. Your program must update scrolled areas of the screen. 

See example of SCROLL in the example program with SCROLL BUTTON. 

Note: Care should be taken to update position when scrolling windows with buttons or 
scroll bars. 
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SCROLL BUTTON statement 

FORMAT SCROLL BUTTONI#] ref, current II. min] , max j[,lpage] I, {x1 ,y1 )-(x2,y2) j[, type]]] 

DEFINITION ZBasic allows you to create the familiar Macintosh™ scroll bars for your programs. Note 
that you MUST use ref numbers different from those used with the BUTTON statement. 

REMARK 

continued ... 

Lets you create the standard vertical scroll bar (type 1), the horizontal scroll baron the 
bottom of the window (type 2), and position and size your own scroll bars (type 0). 

button number 

current 

min 

max 

page 

(x 1,y1 )-(x2,y2) 

type 

The number used to identify a specific Scroll bar. Numbers are 
integer and must be one or greater and MUST NOT have the 
same numbers as the BUTTON statement. 

If the min value is 0 and the max value is 1000 and you give a 
current value of 500, the scroll box will appear in the middle. With a 
value of 0, the box would appear at the top (or left). 

Sets the minimum value for scroll bar positioning (-32768 min). 

Sets the maximum value for scroll bar positioning (+32767 max). 

If the scroll bar is clicked between the arrow and the box the current 
value (returned in BUTTON{button number)) is incremented (or 
decremented) by this much. Don't use negative numbers. 

Tells ZBasic where to position the movable scroll bar (type 0). 
Note that the type 0 scroll bar width and height may be changed. 
This parameter is ignored when using type 1 and 2 scroll bars. The 
coordinates are ZBasic coordinates. If the height is greater than 
the width, a vertical scroll bar will be displayed. If the width is greater 
than the height a horizontal scroll bar will used. 

There are three types of SCROLL BARS: 

o Movable. May be sized with rectangle coordinates. WQW 
with all Macintosh window types Vou may also set the width 
and height of this type of scroll bar. Experiment... 

Vertical window scroll bar. Positioned on left from the top 
of the window to the bottom of the window and is sized 
automatically if the window size is changed. x-v 
coordinates are ignored. Window types 1 and 5 only. 

2 Horizontal scroll bar. Positioned on the bottom from the left 
of the window to the right of the window and are sized 
automatically if the window size is changed. X-V 
coordinates are ignored. Window types 1 and 5 only. 

To set up event handling for Scroll bars use ON DIALOG. Note: Normal scroll bars are 16 
pixels wide. 
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SCROLL SUnON continued ... 

EXAMPLE1 WINDOW#l, "ZBasic™ Scroll Bar Statements" 
COORDINATE WINDOW:WINDOW OFF: DIALOG ON: BREAK ON 
DO:UNTIL DIALOG(O)=O:ON DIALOG GOSUB "DIALOG" 

REM Customizable Scroll bars (type zero): 
SCROLL BUTTON #1, 0, 0, 32000, 1000, (20,20) -(30,250) ,0 
SCROLL BUTTON #2, 0, 0, 32000, 1000, (50,20) -(420,90) ,0 
SCROLL BUTTON #3, 0, 0, 32000, 1000, (50,160)-(420,176),0 

REM Regular standard Macintosh Vertical and 
REM Horizontal Scroll bars (types 1 and 2) : 
SCROLL BUTTON #4, 0, 0, 32000, 1000, ,1:REM Vertical 
SCROLL BUTTON #5, 0, 0, 32000, 1000, ,2:REM Horiz 

"Main Event Loop" 
GOTO "Main Event Loop" 
BREAK OFF:DIALOG OFF 
"DIALOG": END 

OUTPUT: 

ZBasic™ Scroll Bar Statements 

.;' SCROLL BUTTONt11 

........... s CROLL BUTTON82 

....... SCROLL BUTTON83 

SCROLL BUTTONt14 /' 

....... SCROLL BUTTON'S 

continued ... 
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SCROLL BUnON statement continued 

EXAMPLE REM Text Window Scroll Bar(s) Example 
REM ZBasic 3.05 or Greater 1/22/87 A.G. ZEDCOR, INC. 
WINDOW #1, "SCROLL BAR EXAMPLE", (20,60) - (500, 340),1 
COORDINATE WINDOW :WIDTH -2 :X=MEM(-l) :REM Disable Line Wrap 
WINDOW 1,"Example of Scrolling text files", (50,50)-(450,255),9 
TEXT 4,9 :DIM A,D,W,L 
CALL GETFONTINFO(A) :H=A+D+L :REM Get Font Size 
nGOWAyn 
A$=FILES$(l,"TEXT""V%) : IF A$= .... THEN BEEP: STOP ELSE CLS 
OPEN "I",#l,A$,l,V% : CLEAR LOF(1)+32 : TL=O : IF MEM=O THEN STOP 
WHILE NOT EOF(l) REM Read TEXT file into INDEX$ array 

LINEINPUT#l,W$ : INDEX$(TL)=W$ : TL=TL+1 :REM Fill INDEX$ 
WEND 
CLOSE : OV=O : OH=-l : SS=O : REM Set SS =1 for Smooth-Scrolling 

SCROLL BUTTON 1,OV,OV,TL-1,TL/10,,1 
SCROLL BUTTON 2,OH,OH,255,10,,2 

ON DIALOG GOSUB "DIALOG" : WINDOW#l,A$ : REM Fi1ename/Titlebar 
DIALOG ON BREAK ON: REM Var 'SS' Q=NOrro21 Scroll l=Soft Scroll 

"Main Event Loopl1 
GOTO "Main Event Loop" 

DIALOG OFF: BREAK OFF 
"DIALOG": D=DIALOG(O) 
ON D GO TO 
"BUTTON", "X", "ACTIVE", "GOWAyll, "UPDATE", "X", "X", "ZOOM", "ZOOM" 
"ACTIVE" WINDOW #DIALOG(D) : RETURN: REM Activate this window 
"BUTTON" : IF DIALOG(D)=l THEN BV=BUTTON(l) ELSE "SIDE" 

REM For "SOFT" scroll change ABS(X»l to ABS(X»SL (next line) 
X=OV-BV IF ABS(X) > 1 THEN OV=BV : CLS : GOTO "UPDATE" 

IF X>OTHEN DV=H:DL=-l:L=O:P=A ELSE DV=-H:DL=+1:L=SL+1:P=(SL-1)*H+A 
WHILE OV<>BV : IF SS THEN DV=SGN(DV) : 11=1 ELSE II=H 

FORII=II TO H 
SCROLL (0,0)-(W6,W7)"DV : REM SCROLL 1 line or 1 Pixel 
PRINT %(-BUTTON(2)*W,P+(DV*(II-H)));INDEX$(OV-1+L); 

NEXT OV=OV+DL 
WEND RETURN 
"ZOOM" CLS: RETURN : REM ERASE IF ZOOM-IN OR ZOOM OUT 
"SIDE" SCROLL(0,0)-(W6,W7), (OH-BUTTON(2))*W,0:OH=BUTTON(2) 
"UPDATE" : W6=WINDOW(6)-1 : W7=WINDOW(7)-1 : SL=W7/H 
FOR 11= OV TO OV+SL-1 : REM ******* Re-Draw Full Screen ******* 

PRINT %(-BUTTON(2)*W, (II-OV)*H+A);INDEX$(II); 
NEXT 
COLOR 0: BOX FILL O,SL*H TO W6,W7 :COLOR -1 :REM Erase Bottom 
"XU 
RETURN 
REM ********************************************************** 
REM To do smooth pixel scrolling change: 
REM SS=1 and change ABS(X) > 1 to ABS(X) > SL 
REM Add 'CLEAR 0' to Erase INDEX$ Array When Window Closed. 
REM ********************************************************** 
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FORMAT SEGMENT 

DEFINITION Forces the compiler to end a memory segment. SEGMENT forces the current segment to 
end and start a new segment, thus the segments are arranged according to the physical 
location of the code, not the logical flow of the code. 

EXAMPLE 

REMARK 

The SEGMENT RETURN statement causes that segment of memory to be "purgable" 
and it will be discarded if memory is at a premium. This allows for large programs to be 
executed in computers with less memory. 

Segments will automatically end if they reach about 28K bytes. The Macintosh memory 
manager allows segments up to a maximum of about 32K. ZBasic tries to break segments 
at "safe" places. 

X=X+l: GOSUB "Other routine" 

SEGMENT 
"Other routine" 
PRINT "Hello, this is the 'Other routine'" 
Xl=Xl+22 
SEGMENT RETURN 
SEGMENT 

Program lines above between "Other Routine" and SEGMENT RETURN are defined as a 
separate segment (between SEGMENT statements). SEGMENT RETURN is the same 
as a regular RETURN statement except that it "unloads" that segment, i.e. n memory is 
needed, the segment is discarded. If memory is not needed, the segment remains. 

MEM (-1) purges "unloaded memory segments" and returns the memory remaining for 
segments. Use COMPILE to get the length of each segment. See MEM -1, COMPILE, 
ZBASIC MEMORY MONITOR Desk Accessory and SEGMENT RETURN. 

CAUTION: The programmer must calculate the sizes of segments and "Manage" the use 
of segments in memory so that loading a segment into the system without sufficient 
memory does not occur. If you do load a segment into memory that is to large, a "System 
Error" will occur. See COMPILE for segment size. 

CAUTION: If a segment break occurs in the middle of a FOR/NEXT, LONGIIF, 
SELECT/END SELECT or any other structure, the performance of a program will 
decrease dramatically. In some cases system errors may occur. If you are creating very 
large programs, you can monitor the position of default SEGMENT breaks while using the 
COMPILE or LCOMPILE commands. 

Segments may be any size. Small segments will not alter the performance of a program 
unless there are lots of calls outside of that segment to other segments. 

See "Memory Manager" section in the front of this appendix for more information. 

Macintosh™ Appendix E-134 



APPENDIX 

SEGMENT RETURN statement 

FORMAT SEGMENT RETURN 

DEFINITION Same as the RETURN statement except that it tells the Macintosh "Memory Manager" that 
SEGMENT is no longer being used and that it is "Purgable"; thus if memory is at a 
premium (perhaps on an old Macintosh with 128K), that segment MAY be purged from 
memory freeing up room for other segments to be loaded and used. 

EXAMPLE 

REMARK 

If memory is not at a premium the segment will not be disturbed (on Macintoshes with 
plenty of memory, say; a 512K Mac or a Mac II wah 8 giga-bytes [gigglebytes?]). 

X=X+l: GOSUB "Other routine" 

SEGMENT 
"Other routine" 
PRINT "Hello, this is the 'Other routine'" 
Xl=Xl+22 
SEGMENT RETURN 
SEGMENT 

Remember that the program ~ return to another segment other than the one being 
unloaded; otherwise a "System Error" will occur. 

See COMPILE to determine the size of segments. 

MEM (-1) deletes purgable memory segments and returns the memory remaining for 
other segments. See SEGMENT, MEM(-1), ZBASIC MEMORY MONITOR Desk 
Accessory and COMPILE for more information. For detailed technical information about 
the Macintosh memory manager see "Inside Macintosh". 

See "Memory Manager" section in the front of this appendix for more information. 
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SHUTDOWN statement 

FORMAT SHUTDOWN 

DEFINITION Ejects all diskettes and goes PING! 

EXAMPLE 

REMARK 

Restarts the computer as if you just turned it on. 

WINDOW #l,"SHUTDOWN Example" 
CLS 
FOR X=l TO 1000 

PRINT"BYE! 
NEXT 
SHUTDOWN 
END 

Also see EJECT. 
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SOUND function 

FORMAT SOUND 

DEFINITION Returns the number of sounds in the SOUND buffer. 

EXAMPLE 

REMARK 

SOUND=O Sound buffer empty. 
SOUND=16 Sound buffer full. 

SOUND WAIT 
FOR 1=1 TO 4 

SOUND 400,100,1 
SOUND 800,200 
SOUND 400,100 
PRINTI,SOUND 

NEXT 
INPUT A$ 
PRINT"RESUME",SOUND 
SOUND RESUME 
SOUND WAIT 
SOUND 1000,100 
SOUND 100,500 
INPUT A$ 
SOUND RESUME 
DO 

TRONX 
S=SOUND 
PRINT S, 

UNTIL s=o 

Also see SOUND statement and WAVE. 
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SOUND statement 

FORMAT SOUND frequency, duration [,volume]. [voIce] 
SOUND WAIT 
SOUND RESUME 

DEFINITION Same as standard ZBasic SOUND statement with the following enhancements: 

EXAMPLE 

REMARK 

volume Sets the volume of the sound output. Range is 0 to 255. 
Note: Actual volume is controlled from the control panel DA. 

voice Values from 0 to 3 signifying which voice to use. The Macintosh has 
four voice capability. Default is zero. 

SOUND WAIT Causes sound output to wait until SOUND RESUME. 

SOUND RESUME Restarts sound output of current buffer. 

DIM A%(255) : CLS 
FOR 1=0 TO 255 

A%(I)=RND(32)+I/4 
NEXT 
WAVE 3,A%(0) : WAVE a 
PRINT"RANDOM WAVE SOUNDS" 
FOR 1=100 TO 800 STEP I 

SOUND 1,500 
NEXT 
PRINT"4 VOICE SOUNDS" 
FOR 1=1 TO B 

WAVE 1 : SOUND WAIT 
FOR J=O TO 3 

READ F : SOUND F,400"J PRINTF, 
NEXT 
SOUND RESUME : PRINT 

NEXT 
DATA 400, 400, 400, 000, 400, 400, 400, 000 
DATA 400, 800, 800, 000, 500, 500, 100, 200 
DATA 100, 200, 400, 800, 100, 110, 120, 130 
DATA 400, 450, 500, 550, 000, 000, 000, 400 
PEN ",10 
DO 

FOR 1=0 TO 255 STEP 4 
CIRCLE FILL 512,384+192,192 TO 1,4 

NEXt: TRONX 
UNTIL SOUND=O 

Also see SOUND function and WAVE in this appendix and SOUND in main reference 
section of this manual. 

Note: The maximum volume is controlled with the Control Panel desk accessory. 
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SYSERROR function 

FORMAT SYSERROR 

DEFINITION Returns the number of the corresponding Macintosh system error: 

REMARK 

SYSTEM ERRORS 

General Errors 
o No error has occurred 

-1 Queue element not found during deletion 
-2 Invalid queue element 
-3 Core routine number out of range' 
-4 Unimplemented core routine 

1/0 System Errors 
-17 Control error 
-18 Status error 
-19 Re.ad error 
-20 Write error 
-21 Bad Unit error 
-22 Unit empty error 
-23 Open error 
-24 Close error 
-25 Tried to remove an open driver 
-26 Couldn't find driver in resources 
-27 I/O call aborted by KILLIO 
-28 A driver has not been opened 

Memory Allocation Errors 
-108 Not enough room in heap zone 
-109 Handle was nil in handle zone 
-111 WhichZone failed (applied to free block) 
-112 Trying to purge a locked block 
-113 Address in zone check failed 
-114 Pointer check failed 
-115 Blcok check failed 
-116 Size check failed 

System Errors 
32767 Undefmed error 

I Bus error 
2 Address error 
3 Illegal instruction 
4 Divide by zero 
5 Check exception 
6 Trap-V Exception 
7 Privilege violation 
8 Trace exception 
9 Line 1010 exception (Macbug trap) 

10 Line 1111 exception (Macbug trap) 
11 Misc. exception 
12 Unimplemented routine 
13 Spurious interrupt 
14 I/O system error 
15 Segment Loader error 
16 Floating point error (SANE) 
17 Can't Load Package #0 
18 Can't Load Package # I 
19 Can't Load Package #2 
20 Can't Load Package #3 
21 Can't Load Package #4 
22 Can't Load Package #5 
23 Can't Load Package #6 
24 Can't Load Package #7 
25 Can't Allocate Mem block 
26 Segment loader error 
27 File Map Destroyed 
28 Stack Overflow Error 
29 Unknown 
30 "Please Insert disk" 

Numbers not shown had not been defined by Apple as of 5/87 (there may be others). 

See "Inside Macintosh" for detailed explanations of these error messages. 

Also see "Runtime and Compiletime Errors", ERROR and ON ERROR GOSUB in the main 
reference section for more information. 
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TALK statement 

FORMAT TALK[#J-ref#, speed, pitch, mode (natural or robotic), sex 

DEFINITION This statement is used to change the characteristics orthe sounds of the MacinTalk voice 
synthesizer speech. Be sure that TALK has been opened and is on the same volume. 

EXAMPLE 

REMARK 

speed Varies the rate of speech. Numbers may 
range from 85 to 425 words per minute. 
Default is 150 words per minute. 

pitch Pitch of the voice in the range of 65 to 500 Hz. 
Default is 110Hz. 

mode 0=Natural. 1=Robotic. 

sex Apple says; "Available for future implementation" 

OPEN TALK,-I"",512 
FOR speed=85 TO 425 STEP 20 

TALK#-l, speed,IIO,O 
PRINT#-l, "Hello" 

NEXT 
CLOSE#-l 

OPEN TALK,-I"",512 
FOR pitch=65 TO 500 STEP 20 

TALK#-l, 150,pitch,1 
PRINT#-l, "Hello" 

NEXT 
CLOSE#-l 

See OPEN TALK statement and the section "MacinTalk" in this appendix for more 
information. 

Note: Make sure the Macintalk driver is installed in the current SYSTEM folder. A file error 
will occur if not found. 
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TEHANDLE function 

FORMAT TEHANDLE 

DEFINITION Returns the handle to the current EDIT FIELD so the programmer can manipulate text in 
the fields larger than 255 characters. 

EXAMPLE REM This example by Andrew Gariepy shows you how to use 
REM the INDEX$ string with TEHANDLE to manipulate EDIT 
REM FIELD strings greater than 255 characters. 

continued ... 

DIM LargeRect,x,y2,x2 : y2=8l92 : x2=8l92 : CLEAR 10000,0 
COORDINATE WINDOW: MENU 1,0,1,"File" : EDIT MENU 2 
WINDOW *1 : TEXT ",0 
EDIT FIELD #1, "HELLO", (5,70) - (480,270) ,2,1 

DEF FN teWord%(n,o)=PEEK WORD(PEEK LONG(TEHANDLE(n»+o) 
DEF FN teLong&(n,o)=PEEK LONG(PEEK LONG(TEHANDLE(n»+o) 

LONG FN teLock&(n) 
texthndl&=FN teLong&(n,62) 

END FN = USR3(texthndl&) 
:REM Get handle to text being edited 
:REM return pointer/locked mem block 

: REM Move Text from Edit Field to INDEX$ (index) 

: REM On Entry: field Which EDIT FIELD in current window 
index Which INDEX$ array to use 

: REM On Exit: Returns * of Lines put in INDEX$ 

LONG FN EditToIndex(fie1d,index) 
textPtr&=FN teLock&(field) :REM Lock handle & return Point 
textLen =FN teWord(field, 60) :lines=O :REM No. char's in text record 
CLEAR O,index:CLEAR textLen+100, index: REM Clear & Make room 
temp$="" textPtr&=FN teLock&(field) : REM Initialize Stuff 
FOR i = ° TO textLen-1 

teChar = PEEK(textPtr&+i) :REM Get char from text block 
LONG IF teChar=13 

INDEX$ (lines, index) =temp$ 
temp$="" : lines=lines+l 

XELSE 
temp$=temp$+CHR$(teChar) :REM add character to string 

ENDIF 
NEXT: INDEX$(lines,index)=temp$ 
x=USR7(texthndl&) :REM Unlock Text Block 

END FN = lines 

: REM Move INDEX$(index) to edit field 'field' 

: REM 

: REM 

On Entry: field 
index 
lines 

Which EDIT FIELD in current window 
Which INDEX$ array to use 
* of Lines to use out of INDEX$ 
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TEHANDLE function continued ... 

REMARK 

LONG FN IndexToEdit(field,index,lines) 
L&=MEM(20+index) : H&=USRS(L&) IF H&=O THEN BEEP BEEP RETURN 
T&=USR3(H&) :A&=T&: I&=MEM(40+index) 
REM T& is temporary Ptr, 1& points to INDEX$ 
FOR 1=0 TO lines : sl%=PEEK(I&): 1&=1&+1: REM get & Skip Length byte 

IF (T&-A&)+sl% => L& THEN PRINT"Program Error .... : STOP 
BLOCKMOVE I&,T&,sl% :I&=I&+sl% :T&=T&+sl% :POKE T&,13 : T&=T&+1 

NEXT I : t&=FN teLong&(field,62): x=USR6(t&) :REM dispose of old TEXT 
x=USR7(H&) : POKE LONG PEEK LONG(TEHANDLE(field»+62,H& 
POKE WORD PEEK LONG(TEHANDLE(field»+60,T&-A& :REM SET TEXT LENGTH 
CALL TECALTEXT(TEHANDLE(field» 
CALL TEUPDATE(LargeRect,TEHANDLE(field» 

END FN 

: REM Make Dummy Edit Field Text 

FOR 1=0 TO 5 : INDEX$(I)=HEX$(I)+STRING$(RND(99),"jf") :NEXT 
FN IndexToEdit(1,0,S) 

: REM Example uses of TEHANDLE 

"WAIT LOOP" 
LOCATE 0,0 
PRINT "DEST RECT",FN teWord(1,0),FN teWord(1,2), 
PRINT FN teWord(1,4),FN teWord(1,6) 
PRINT "VIEW RECT",FN teWord(1,8),FN teWord(1,10),FN teWord(1,12), 
PRINT FN teWord(1,14) 
PRINT "SELECT PT",FN teWord(1,28),FN teWord(1,30),FN teWord(1,32), 
PRINT FN teWord(1,34) 
PRINT "TEXT LEN.",FN teWord(1,60),"lines=";FN teWord(1,94), 
PRINT "TEXT ADDR",PEEK LONG(FN teLong&(1,62» 
ON BREAK GOSUB "BREAK" 
BREAK ON 

GOTO "WAIT LOOP" 
BREAK OFF 

: REM Show ending contents of EDIT FIELD 

"BREAK" 
N=FN EditTolndex(1,0) 
EDIT FIELD CLOSE 1 : CLS 
FOR 1=0 TO N 

PRINT INDEX$(I,O) 
NEXT 
STOP 

See the TE toolbox calls in the "Toolbox" section of this appendix for other ways of 
manipulating the text in an EDIT FIELD. 
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TEXT statement 

FORMAT TEXT [fontj[. [point size]. [face]. [mode]] 

DEFINITION This statement is used to change the characteristics of the text going to the printer and to 
the screen. While you may also use the text commands of quickdraw. ZBasic provides 
this easy function to change text characteristics with one statement instead of four. 
Parameter values: 

EXAMPLE 

REMARK 

Ii.. FONT Ii.. FACE Ii.. MODES 
0 System font 0 Plain 0 Source COPY 
1 Application font 1 Bold 1 Source OR 
2 New York 2 Italic 2 Source XOR 
3 Geneva 4 Underlined 3 Source BIC 
4 Monaco 8 Outlined 4 NOT source COpy 
5 Venice 16 Shadow 5 NOT source OR 
6 London 32 Condensed 6 NOT source XOR 
7 Athens 64 Extended 7 NOT source BIC 
8 San Francisco (19=bold.italic and shadow) 
S TOionto 
10 Seattle 
11 Cairo eQltH SIZI;; 
12 LosAngleles 1 through 127 

Common laser fonts: (20-11mes. 21-Helvetica, 22-Courier, 23-Symbol, 24-Taliesin) 

Default TEXT attributes: TEXT 4,9,0,1 FONT: Monaco 
SIZE: 9 
FACE: 0 
MODE: 1 

NOTE: TEXT affects output to both the screen AND PRINTER (Imagewriter or 
Laserwriter). LPRINT is normally used for text output to the printer. If you wish to ROUTE 
both TEXT and Graphics output to printer use ROUTE 128. 

To determine what fonts are available on your system, use this routine: 

REM Determine the fonts and numbers on current system 
FOR X = 0 TO 255 

CALL GETFONTNAME(X, A$) 
IF LEN(A$) THEN PRINT X, A$ 

NEXT 

Most Macintosh fonts are proportionally spaced and printing columns of data is different 
from other computers. The MONACO font is an excellent one for mono-spaced 
characters to simulate other systems. 

64K ROM BUG NOTE: The original 64K Macintosh™ ROMS have a bug in the source 
copy mode and print a few extra spaces after the text. Therefore ZBasic sets the text 
mode to Source OR. To change it to print over the background completely, use TEXT ... 0 
at the beginning of your program. This bug was fixed in the 128K ROMS (like the 
Macintosh Plus™). 
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TIMER function 

FORMAT TIMER 

DEFINITION Returns the number of seconds that have elapsed since the internal clock was at 
midnight. For instance, 12 noon would return 43,200. There are 86,400 seconds in a 
day. 

EXAMPLE start&=TIMER 

REMARK 

PRINT "Start time=t1;start& 

DELAY 10000 

endtime&=TIMER 
PRINT "End time=";endtime& 

PRINT" Total elapsed time=";endtime&-start& 
END 

RUN 

Start time= 2311233 
End time= 23311243 
Total elapsed time= 10 

Also see TIMER ON, TIMER OFF, ON TIMER GOSUB and TIME$. 

Note: TIMER will always return the correct count whether or not the TIMER ON function 
has been enabled. 
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TIMER statement 

FORMAT TIMER ON 
TIMER OFF 
TIMER STOP 

DEFINITION TIMER is used to create a TIMER event every n seconds. In other words; the program will 
be routed to the subroutine specified by ON TIMER n GOSUB every n seconds when 
physically between TIMER ON and TIMER OFF statements. 

EXAMPLE 

REMARK 

TIMER ON 

TIMER OFF 

TIMER STOP 

WINDOWJIl 

Enables the timer event trapping and calls a routine you 
specffy wnh ON TIMER(n) GOSUB suboutine. n is a 
number between 1 and 86,400 which specifies the number 
of seconds between TIMER events. 

Disables TIMER ON (TIMER function still works) 

Temporarily disables the timer event checking and stores 
events in a queue until TIMER ON is executed again. 

MENU ON: TIMER ON:BREAK ON 
ON TIMER 10 GOSUB "Timer Event" 
ON MENU GOSUB "Menu Event" 

MENU 1, 1, 1, "/QQuit" 

"Main Event Loop" 
GOTO "Main Event LOOp" 
MENU OFF:TIMER OFF 

"Menu Event" 
X=MENU(O) :Y=MENU(I) 
IF X=1 AND Y=1 THEN END 
RETURN 

"Timer Event" 
J&=TIMER 
PRINT "LAST TIMER";I& 
PRINT "THIS TIMER";J& 
PRINT 1' ___________________________ " 

PRINT "TIME ELAPSED";J&-I& 
I&=J& 
RETURN 

See TIMER function, TIME$ and ON TIMER GOSUB for more information. 

Note: The TIMER function will always return the correct count whether or not the TIMER 
ON function has been enabled. 
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TRON #128 statement 

FORMAT TRON#128 

DEFINITION This statement is an enhancement to the standard TRON that routes all line number trace 
output to the printer. Great for debugging without disturbing screen output. 

EXAMPLE TRONU28 

REMARK 

FOR X=l TO 2 
NEXT 
END 

RUN 

Printer output: 
00001 00002 00003 00002 00003 00004 

See TRON in the main reference manual for more information. Also see TRON V and 
TRON MONITOR in this appendix. 
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TRON statement 

FORMAT TRON ~variabJe name 
TRON V 

DEFINITION Same as the standard ZBasic TRON with the following enhancements: 

EXAMPLE 

TRON~variable 

TRONV 

Sets up the variables whose names and values will be passed to 
the TRON MONITOR desk accessory when TRON V is enabled. 

Sets up variable value passing events to work with the ZBasic 
TRON MONTOR desk accessory (included with ZBasic). 

REM Enable the TRON MONITOR Desk accessory 
REM BEFORE executing the program or use: 
REM X%~FN OPENDESKACC("Tron Monitor") See DA example in Toolbox. 
WINDOW#l, "EXAMPLE OF TRON V AND TRON~VAR" 
PRINT"Be sure to "CLICK" the Tron monitor DA window and "Watch" 
PRINT:PRINT"Since Single-Step is on you will need to press a key" 
PRINT"to advance to the next line statement. 
DIALOG ON:BREAK ON 
TRON V: REM Enable trace window event trapping 
REM Check the variables S$, X and Y 
TRON~S$:TRON~X: TRON~Y 

DO 
X~RND(lO) :Y~RND(lO) 

S$~CHR$(RND(64)+33) 

UNTIL LEN(INKEY$) 
END 
OUTPUT: 

o Tron 
Running , Line: 17, Suffer: 37% 
20,3204, Y %=3 
20,3205, S $="5" 
24,3262, X %=t 
24,3263, Y %=9 
24,3264, S $="[" 
23,3322, X %=10 
23,3323, Y %=2 
23,3324, S $="3" 
22,3382, X %=6 
22,3383, Y %=6 
22,3384, S $="S" 
19,3442, X %=4 
19,3443, Y %=to 
19,3444,S$="R" 
18,3502, X %=8 
18,3503, Y %=4 
18,3504, S $="M" 
17,3562, X %=4 
17,3563, Y %=1 

REMARK See TRON MONITOR DA information on next page. 
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DEFINITION 

EXAMPLE 

REMARK 

MACINTOSH APPENDIX 

TRON MONITOR Desk Accessory 

LID 
Tron Monitor 

This desk accessory comes with ZBasic and is installed using FONT/OA Mover. The 
TRON MONITOR is activated from the Iii menu and values of variables selected with 
TRON=variable are shown in the TRON MONITOR window. 

Stop Program 
Single Step 
Crunch Memory 
Clear Buffer 
6,9 or 12Point 
2, 4 or 16K Buffer 
Font 
Save to Clipboard 

May be used to exit the program instead of <COMMAND PERIOD> 
The same as TRON S 
Same as doing MEM(-1) 
Erases the contents of the Tron Buffer 
Sets the point size of the text in the window 
Sets the buffer size 
Sets the font used for text in the Tron Monitor window 
Saves the contents of the Tron Monitor window to the clipboard 
so you can copy them into a word processor or ZBasic's editor for 
closer examination and debugging. 

~H 
Stop Program 
Single Step 
Crunch Memory 

Rppointment Diary 
Chooser Clear Buffer 

Control Panel 
DRFont 
Find File 
Inside Mac 
Key Caps 
Smart Alarms 
SmartScrapTM 
The C1ipper™ 

~'Iron Monitor" . 

See TRON V on previous page. 

6 Point 
.,1'9 Point 

12 Point 

.,1'21< Buffer 
4k Buffer 
161< Buffer 

System Font 
.,I'Geneua Font 

Monaco Font 

Saue to Clipboard 

The TRON window must be activated in stand-alone applications when regualr event 
trapping is being used. Without event trapping acitvated the. menu cannot be pulled 
down and TRON MONITOR selected. 
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USR defaults 

FORMAT Variable&=USRn(exprj 

DEFINITION Pass exprto a USR routine defined by n and return value in Variable&. 

REMARK These USR functions are the defaults and contain many powerful tools for the 
experienced and not-so-experienced programmer. 

continued ... 

USRO Allocates Non-Relocatable Memory Block on the Heap 
Toolbox See NewPtrin "Inside Macintosh" 
expr Number of bytes to Allocate 
Variable& Returns the start address in memory. 

Example 

If Value = 0 the block was not allocated (error). 

X&=USRO(10000) 
LONG IF X&=O 

PRINT"Not Enough memory!n:STOP 
XELSE 

PRINT PEEK(X&) :REM Points to first of 10000 bytes 
END IF 

USR1 Releases Non-relocatable Memory Block from Heap 
Toolbox See _DisposPlrin "Inside Macintosh". 
expr The Longlnteger pointer to the Block you want to release 
Variable& Returns the address of the Block 

Example 
Warning 

De-allocates the memory block pOinted to by 'expr' 
allowing the memory to be used by other blocks 

X&=USR1(X&) 
If X& does not point to a memory block expect a system errorl 

USR2 High-Speed Longlnteger Square Root 
expr Longlnteger number 
Variable& Returns Longlnteger Square root of expr 

Example X&=USR2 (144) 
(Returns 12) 
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USR functions continued ... 

USR3 Locks a Relocatable Memory block (keeps from moving in memory) 
Toolbox See Hlock "Inside Macintosh". 
expr Handle to relocatable memory block 
Variable& Returns the Address to the start of the Locked block 

Note: Only pass a Longlnteger (do not use a 16 bit integer). 

Example X&=USR5(10000) 
Y&=USR3 (X&) 
POKE Y&,123 
Y&=USR7 (X&) 
GOSUB"far away1l 
Y&=USR3 (X&) 
Z=PEEK(Y&) 
Y&=USR6 (X&) 

: REM Allocates a Handle to a relocatable block 
: REM Locks the block and returns Pointer 
: REM Puts 123 to the 1 st byte of block 
: REM Un-Locks the block (Still avail) 
: REM May cause Memory block to move 
: REM Locks the block and returns Pointer 
: R EM Gets the 1 st byte of block 
: REM Disposes of the memory block 

USR4 Returns the address of a File 1/0 Paramblock 
expr ZBasic file number 
Variable& Returns a pOinter to the 1/0 Paramblock. 

Example X&=USR4(2) 

USR5 Allocate a Relocatable Memory Block 
Toolbox See NewHandle in "Inside Macintosh". 
expr Sizeofthe Block requested in Bytes (LongWord if >32,767) 
Variable& Returns the Handle to the Relocatable block 

" Value=O then it could not allocate the block! 

Example See USR3 example 

USR6 Dispose of a Relocatable Memory Block pointed to by the Handle. 
Toolbox See _DisposHandle in "Inside Macintosh". 
expr Handle to the memory block to be Disposed (Longlnteger) 
Variable& Unknown 

Example See USR3 example 

USR7 Unlock a "Locked" Handle 
Toolbox See HUnlock in "Inside Macintosh". 
expr Handle to Locked Relocatable memory block (Long Integer) 
Variable& Unknown 

Note USR6 automatically Un-locks the block first. 

USR8 See USR8 in the main reference section (INTEGER SINE) 
USR9 See USR8 in the main reference section (INTEGER COSINE) 
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WAVE statement 

FORMAT WAVE voice [. {SIN I var%(n) } I 

DEFINITION Sets the WAVE form of the sound output used with the SOUND statement. 

EXAMPLE 

REMARK 

voice 
SIN 
var".tG(n) 

Specifies one of the Macinbtosh voices (0-3). Default is zero. 
Specifies a Sine Wave (this is the default) 
Sets the WAVE format in the an inlegervariable array. There must be 
at least 256 elements in the array. 

DIM A%(255) : CLS 
FOR 1=0 TO 255 : A%(I)=RND(32)+I/4 
WAVE 3,A%(0) : WAVE 0 
PRINT"RANDOM WAVE SOUNDS" 
FOR 1=100 TO 800 STEP I 

SOUND 1,500 
NEXT 
PRINT"4 VOICE SOUNDS" 
FOR 1=1 TO 8 

WAVE 1 : SOUND WAIT 
FOR J=O TO 3 

READ F : SOUND F,400"J 
NEXT 
SOUND RESUME : PRINT 

NEXT 
DATA 400,400,400,0 
DATA 400,400,400,0 
DATA 400,800,800,0 
DATA 500,500,100,200 
DATA 100,200,400,800 
DATA 100,110,120,130 
DATA 400,450,500,550 
DATA 0,0,0,400 
PEN ",10 
DO 

FOR 1=0 TO 255 STEP 4 

PRINTF, 

NEXT 

CIRCLE FILL 512,384+192,192 TO 1,4 
NEXT 
TRONX 

UNTIL SOUND=O 

Also see SOUND function and SOUND statement. 
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WIDTH statement 

FORMAT WIDTH-n 
WIDTH LPRINT -n 

DEFINITION Disable automatic wrap of text. This can speed up printing by a factor of 4-10 times. 

EXAMPLE 

REMARK 

WIDTH-2 
WIDTH LPRINT -2 

Disables text wrap-around in the screen. 
Disables text wrap-around to the printer. 

WIDTH-1 
WIDTH LPRINT -1 

Sets back to normal wrap-around mode. 
Sets back to normal wrap-around mode. 

WINDOW#l, "DEF LPRINT":WIDTH LPRINT-2 
DEF LPRINT 
IF PRCANCEL THEN PRINT"Printing Aborted":STOP 

ROUTE 128 
PRINT"HELLO" 
CIRCLE FILL 200,200,200 
CLEAR LPRINT 
ROUTE 0 
END 

Also see WIDTH in the main reference section for other options. 
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WINDOW function 

FORMAT WINDOW (expression) 

DEFINITION The WINDOW function returns important information about the active and/or output 
window being used: 

continued ... 

GET ACTIVE AND OUTPUT WINDOW 

WINDOW(0) 

WINDOW(1) 

Returns the window number of the current active window. WINDOW(0) 
returns 0 if there is no current active window. 

Returns the window number of the current output window. All printing, 
graphics, and quickdraw graphics are directed to this window (this will 
normally be the active window unless WINDOW OUTPUT has been 
used, in which case the Active and Output windows may be different). 

ZBasic allows up to 15 windows on the screen at the same time (memory permitting). The 
forward-most highlighted window is the "active window" and is the window where all 
activity takes place unless ZBasic is directed to focus activity on another window with the 
WINDOW OUTPUT statement. 

The WINDOW statement will make the window with that window number the active window 
and bring it to the front. The "active window" and "output window" are the same unless 
the WINDOW OUTPUT statement is used to direct output to another window other than 
the "active window". This may be done for re-drawing background windows or for other 
updating. 

The current output window is where the BUTTON, EDIT FIELD and DIALOG functions 
return information. 

Sending output to another window other than the "active window" is normally done when 
a window refresh is called for, such as after a dialog window erases part of a background 
window. The only time you do not have to replace window contents is when a menu pull­
down is done (see GETPUT.BAS and WINDOWPIC.BAS examples on the master disk). 

GET WINDOW SIZE IN PIXELS 

WINDOW(2) 
WINDOW(3) 
WINDOW(4) 

WINDOW(5) 

Returns the width of the current output window. 
Returns the height of the current output window. 
Returns the width position in the current output window where the next 
character will be printed. 
Returns the height position in the current output window where the next 
character will be printed. 
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WINDOW function continued ... 

REMARK 

GET WINDOW SIZE IN RELATIVE COORDINATES 

WINDOW (6) 
WINDOW (7) 
WINDOW(S) 

WINDOW (9) 

Returns the width of the current output window. 
Returns the height of the current output window. 
Returns the width position of the current output window where the 
next character will be printed. 
Returns the height position of the current output window where the 
next character will be printed. 

GET WINDOW POSITION ON THE SCREEN (Pixel Coordinates (screen)) 

WINDOW (10) 

WINDOW (11) 

WINDOW (12) 

WINDOW (13) 

Returns the horizontal pixel position of the upper-Ieft-hand-corner of 
the window on the screen. 
Returns the vertical pixel position of the upper-Ieft-hand-corner of 
the window on the screen. 
Returns the horizontal pixel position of the lower-Ieft-hand-corner of 
the window on the screen. 
Returns the vertical pixel position of the lower-Ieft-hand-corner of the 
window on the screen. 

GET WINDOW GRAFPORT POINTER 

WINDOW (14) Returns a pointer& to the grafport of the window for use with toolbox 
calls (same as GET WINDOW). 

Example: WPTR&=WINDOW(14) 

Also see CALL GETPORT and GrafPort in the toolbox chapter . 

• Also see COORDINATE, DIALOG function, WINDOW statements and GET WINDOW. 
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WINDOW statement 

FORMAT WINDOW! #)window number[, [title$! ,! (xt,yt)-(x2,y2) )[, type 1JJ 
WINDOW CLOSE \ #\ window number 
WINDOW OFF 
WINDOW OUTPUT[ #Jwindow number 

DEFINITION The ZBasic Window statements and functions are very powerful and will let you take full 
control of the Macintosh windowing environment. 

continued ... 

There are many possible ways of configuring windows. Parameter definitions: 

window number The number of the window being referred to (expression 
between 1 and 15). Window numbers outside this range will 
"wrap-around" i.e. number 17 will converted to window one etc. 

titleS A title that appears in the Title bar at the top of all window types 
except 2,3 and 4. The title will be centered. System font is used. 

(x t,yt )-(x2,y2) The window size is given in actual pixel coordinates (NOT ZBasic 
coordinates), with x1 and y1 as the upper left hand corner and x2 
and y2 as the lower right corner. Default size is (4,38)-(510,320) 
(which is approx. 80x25 lines in Monaco 9 point text). 
The smallest window size is 64x64 pixels. 
The largest window size is 8192x8192 pixels (for large displays). 

type Document window. This window has a title bar at the top and a size box at 
the bottom right hand corner so the user may size the window. 

2 Dialog window with a border of double lines. This window has no other 
attributes and may not be moved or sized. The user will normally just "click" 
the window to make it go away. This Dialog window is used for giving error 
messages or other messages to the user. 

3 Window with a simple one line border. May be used similar to number 2 
above. 

4 Window with a shadow. Same as number 3 but with a shadow. 

5 User may not change window size. Same as WINDOW type 1 but without a 
grow box and gives a slightly larger view area than window type 1. 

6-8 Undefined. 

9 Adds a ZOOM BOX to the title bar in HFS. This is ignored with MFS. 
Example: WINDOW ill, "Example"" 9. Type 9 and 265 are the only 
types with Zoom. See DIALOG 8 and 9 for ways of determining when the 
ZOOM box events occur. Same as window type one in other ways . 

• Subtract one to get the Toolbox window ID (see Window in Toolbox section). 
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WINDOW statement continued ... 

Other Window Types The windows may be modified by making the window type negative or by 
adding certain values to it: 

Negative type MODAL DIALOG WINDOWS. The user cannot click outside the window or. 
use MENUs. Example: WINDOW #1, "Example",,-l 

Add 256 to type DISABLE GO-AWAY BOX for that Window: 
Example: WINDOW #1, "Example"" 257 

Types 17-24 ROUNDED CORNERS. 18=least rounding----24=most rounding. 
Example: WINDOW #1, "Example"" 17 

WINDOW TYPES 

UJINDOUJ 
TYPE# 2 

Same as #t 
w/Zoom Box 

::::j»»'>N'~>>>'>>>N"">>>>>>'''''>'>>>> ""v: 
, D TITLE 1 

NOTE: To activate window selection and window events be sure to use event trapping 
like ON DIALOG. Also see GET WINDOW, WINDOW function and COORDINATE. 

FORMA T WINDOW CLOSE [#jwindow number 

DEFINITION Removes the window specified by window number from the screen. 

continued ... 

It is important that there always be a window to direct graphics and printing. Therefore you 
should redirect output to another window with WINDOW OUTPUT#n or WINDOW#n 
before closing the active window. 

Macintosh"'" Appendix E-156 



MACINTOSH APPENDIX 
........ i .. 'ttl •• i __ lll __ 

WINDOW statements continued 

FORMAT WINDOW OFF 

DEFINITION Disables the ZBasic default command window so that it does not appear in Stand-Alone, 
double-click applications. It will always appear during interactive programming. 

FORMAT WINDOW OUTPUT [#jwindow number 

DEFINITION Directs output to this window (not necessarily the active window). 

The Active Window is normally the current selected window where all graphics and 
printing are directed. There may arise a situation where you will wish to direct output to 
another window without de-activating the current active window. 

Use this statement to accomplish that. Use this statement (or WINDOW#n) again to re­
direct output back to the active window. 

FORMAT WINDOW [#j window number 

DEFINITION Makes the window specified by window number the ACTIVE window. This brings the 
window to the front. If no window is currently open, a window will be created (defauH is 
window type 1 with a size of (4,38)-(510,320). 

EXAMPLE CLS: Y=50 
DIALOG ON 

REMARK 

FOR Type=l TO 5: IF Type>3 THEN Y=200 
IF Type<4 THEN X1=(Type-1) *150 +25ELSE X1=(Type-3) *150 +25 
Tit1e$="Window"+STR$(Type) 

WINDOW *Type, Title$, (Xl, Y)-(X1+100, Y+100), Type 
PRINT@ (,5) ; "\"lindow type"; Type 
PLOT 0,0 TO 1023, 768 
INPUT"Press <ENTER>";A$ 

NEXT 
DIALOG OFF 
FOR X=lT05 

WINDOW *X: REM Makes the WINDOW ACTIVE 
INPUT "<ENTER to CLOSE WINDOW";A$ 

WINDOW CLOSE *X 
NEXT 
END 

See IOTEST.BAS on the master disk for more examples of creating your own window 
types. 
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WINDOW PICTURE statement 

FORMAT WINDOW PICTURE [#1 window number. PictureHandle& 

DEFINITION Sends a picture handle to the Macintosh Window Manager for use to refresh the specified 
window contents should the window be overwritten with graphics, Desk Accessories or 
other windows (update events will not be generated). 

EXAMPLE 

REMARK 

window number The window to be used. 

PictureHandle& A Longlnteger variable used as a handle for a PICTURE. See the 
PICTURE function and statement for details. 

WINDOW OFF: WINDOW#1",4 

REM Create a PICTURE for use with WINDOW PICTURE 
PICTURE ON 

PRINT"THIS IS A TEST" 
CIRCLE 512,384,384 
PLOT 1023,0 TO 0,767 

PICTURE OFF,PIC& 

REM Display PICTURE specified by PIC&. 
PICTURE, PIC& 

REM Set PIC& for refresh. Try opening DA's 
WINDOW PICTURE #l,PIC& 

ON BREAK GOSUB "STOP UPDATE": BREAK ON 

nMain Event Loop" 
GOTO "Main Event Loop" 

"STOP UPDATE" 
WINDOW PICTURE #1,0: REM Stop Updating window 
KILL PICTURE PIC&: REM Delate PICTURE from memory 
END 

Also see PICTURE, KILL PICTURE, GET and PUT graphics and WINDOW. Also see FN 
GETPICTURE in the Toolbox section of this appendix. 
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WRITE FILE statement 

FORMAT WRITE FILE [#J filenumber%, destinationAddress&, NumberofBytes [&] 

DEFINITION Allows high-speed disk write. Used in conjunction with READ FILE#. 

EXAMPLEl 

REMARK 

destinationAddress& 
NumberofBytes[&] 

Longlnteger address where writing begins. 
Bytes 10 write. 

REM This program allows you to Execute other applications 
REM and return with all variables as they were 
REM THIS APPLICATION MUST BE IN SYSTEM FOLDER TO WORK WITH HFS 
REM NOTE: ALL VARIABLES ARE RESTORED UPON RETURN TO THIS PROGRAM 

WINDOWJll,"Execute other Applications and return" 
FIRST%=O: GOSUB"Get Last Variable pointer" 
REM Check to see if returning from another application 
OPEN"R",I,"VARS" REM If returning from an application 
LONG IF LOF(I,I»10 REM reload all the variables 

REF..n FILE #1 f VARPTR (FIRST%), LAST&-VARPTR (FIRST%) 
CLS: BEEP:BEEP:TEXT 1,24,1 
PRINT:PRINT"Returning from: ":PRINTAPPL$ 
PRINT:PRINT"Press a key ..... 
DO:UNTIL LEN(INKEY$) 

END IF 

REM *** EXIT TO MAC PROGRAM AND RETURN TO THIS PROGRAM *** 
REM Moves This Applications filename to FINDER name 
FOR 1=0 TO 15: REM Your filename MUST be less than 16 char'S 

POKE &2EO+I,PEEK(&910+I) 
NEXT 
REM *** Get name of application to execute 
APPL$=FILES$(I,"APPL""Volume%): REM APPL=any executable file 
LONG IF APPL$= .... 

CLOSEJIl 
KILL "VARS" 
REM Restore FINDER filename as desktop start-up 
A$="FINDER" 
FOR 1=0 TO LEN(A$)+1 

POKE&2EO+I,PEEK(VARPTR(A$) +1) 
NEXT 

XELSE 
RECORDJll,O,O: REM Reset file pointer to beginning of file 
REM *** Save Variables before executing Application 
WRITE FILE #1,VARPTR(FIRST%), LAST&-VARPTR(FIRST%) 
CLOSEJIl 
REM Execute Application now ... 
RUN APPL$,Volume% 

END IF 
END 
"Get Last Variable pointer" 
LAST&=VARPTR(LAST%) :RETURN 
REM Last variable used as a dummy for READ FILE and WRITE FILE 

Also see READ FILE#. 
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MACINTOSH 
TOOLBOX 
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Macintosh and QuickDraw are Trademarks of Apple Computer. Inc, 
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MACINTOSH TOOLBOX ~ 
The Macintosh comes with many powerful, built-in functions and statements. ZBasic 
gives you access to most of them. While the Mac ROM calls and functions are indeed 
useful, the technical "Inside Macintosh" was written in Hieroglyphics as far as most BASIC 
programmers are concerned. 

This section of the ZBasic manual attempts to simplify and enlighten BASIC programmers 
to the Macintosh toolbox routines. While there are a number of examples, definitions and 
illustrations, there may be unpleasant occasions when you will have to refer to "Inside 
Macintosh" (it is 1500+ pages). Hopefully this section of the manual will keep the need 
for this to a minimum. 

WHAT WE DON'T INCLUDE 

Operating System and Memory Manager traps are excluded since they are both register 
based instead of stack based and would conflict with the internal workings of ZBasic. 

GLOSSARY OF TERMS AND DEFINITIONS USED THROUGHOUT THE TOOLBOX 

DATA TYPES 

The toolbox refers to many terms that may be foreign to you. The following paragraphs 
discuss some of these terms and will be used throughout this section. 

There are also special terms discussed at the beginning of each section (like QuickDraw 
and Resource Manager) that are specific to those toolbox types. Be sure to study those 
glossaries as well. The terms used will be certain data or variable types as defined below: 

NUMERIC 
The numeric terms under "Type"; Byte, Word, Long and Fixp, will refer to the following 
ranges and memory requirements. 

--Type -­
Byte 
Word 
Long 
Fixp 

-- Bns ---
8 bit 
16 bit 
32 bit 
32 bit 

BOOLEAN 
Byte 8 Bit 

STRING 
Char 
Str 

Byte 
Len+String 

EXPRESSIONS 

---Bytes----
1 
2 
4 
4 

Boolean 

--- Positive ---­
o to 255 

--- Signed -----
-128 to +127 

o to 65,535 -32,768 to +32,767 
o to 4,294,967,294 

-- None--

True <> 0 False = 0 

±2,147,483,647 
±32,767.999,9 

Passed as Word with ASCII in both hi & low Bytes 
Byte length followed by up to 255 characters (either a 
quoted string or a string variable). 

Wherever Byte, Word, Long, Fixp or Char are used in toolbox functions or calls you may 
substitute expressions (not str). 

This means you may use a number, variable or numeric expression in place of that type 
and values exceeding the range specified will be truncated. 

Important Note: When you see a variable specifier like %, &, $ or Var in a toolbox function 
or call, you MUST use a variable there! 
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VARIABLE TYPES 

When you encounter one of the variable type specifiers; %, &, $ or Var, it means you 
MUST use that variable type. The routine uses the painter to that variable (VARPTR) and 
not the value stored in the variable (at least not directly). 

-Variable­
% 
& 
$ 
Var 

--Type--­
Integer 
Long Integer 
String 
Any Variable 

Pointer to Integer Variable 
Pointer to Long Variable 
Pointer to String Variable 
Pointer to Any Variable 

Important Note: when you see a variable specifier always use that variable type! 

WHEN TO USE EXPRESSIONS OR VARIABLES 

This toolbox chapter contains terms with a number of definitions that begin with a name. II 
the name includes a variable specifier than you must use a variable. II no specifier is given 
and a type follows like; Byte, Word, Long, Str , Fixp, or Char. Use that type: 

Examples: 

Cnt 
Name 
Name$ 
Plr 
Ptr& 

Word 
Str 
Var$ 
Long 
Long 

Count Word Value (0 to 32,767 typically) 
Any Name "quotes" or Variable$ 
A string variable only (specified by $) 
An expression, number or numeric variable 
A Longlnteger variable only (specified by &) 

POINTER TO MACHINE LANGUAGE ROUTINES 

'POINT' 

Used to point to the address of a user defined machine language routine. In most cases 
this should be defined as zero. 

Proc Long Pointer to a Machine Language Routine 

Some routines, primarily QuickDraw, List Manager and some MOUSE functions use what 
we'll refer to as Point. This signifies that the four bytes starting at the position of a variable 
are significant. These bytes can be accessed using a number of different variables: 

Point Var Var$, Var& or Var%,Var% 

Point Does: PEEK LONG(VARPTR(Var)) or POKE LONG(VARPTR((Var)) 

An example of using Point would be to return the position of the MOUSE where the first 
two bytes return the vertical position and the last two bytes retum the horizontal position. 
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POINTERS (Ptr) 

A Pointer is the Long address of the actual byte(s) to be used. Pointers never move in 
memory (non-relocatable). 

Ptr Long FirstByle= PEEK(Ptr) 
SecondByte= PEEK(Ptr+1) 

HEAP 

POINTER ---+ 4%\\» ~,,, >. ~on.Relocatable 
Block of Memory 

A Pointer to a Non-Relocatable Block 

HANDLES (Hndl) 

A Handle is used to point at the current position of a relocatable pointer in memory. This 
position may be moved according to the condition of memory and the whims of the 
Macintosh Memory Manager. 

Hndl Long FirstByle= PEEK(PEEK LONG(Hndl» 
SecondByte= PEEK(PEEK LONG(Hndl)+ 1) 

Handles may be locked and unlocked with the ZBasic USR3 and USR? statements 
respectively. Don't leave a Handle locked for too long (see USR 3 and? in this appendix 
for more details of usage). 

HEAP 

HANDLE; 

I CI------I-+-MasterpOinter 

~~~~~~~Relocatable C Block of Memory 

A Handle to a Relocatable Block 

Handles are referred to quite frequently in the toolbox. Relocatable blocks of memory are 
used so the Macintosh Memory manager can make the most efficient use of memory. 

ZBasic compiled programs take advantage of the Memory Manager by creating segments 
when compiling. See SEGMENT and SEGMENT RETURN for ways of contrOlling the 
memory segments of your ZBasic programs. 
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Resource Manager 
See some examples of Resource Manager under "PICTURE" and "Clipboard" in this appendix. 

The following terms are used with the Resource Manager routines: 

Type 
Rsize 
Indx 
ID 
Attr 
RefNum 
ErrNum 
Fname 
Fname$ 
Rhndl 

Returns 
Word%= 
RefNum%= 
ErrNum%= 
RefNum%= 
RefNum%= 
Cnt%= 
Cnt%= 
Rhndl&= 
Hndl&= 
Rhndl&= 
IDO/o= 
Rsize&= 
AUr%= 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

••••••• 128 
Rsize= 
Roff= 
Word= 

Long 
Long 
Word 
Word 
Word 
Word 
Word 
Str 
Var$ 
Long 

Example: DEFSTR LONG: T&=CVI("TEXTU ) 

Resource size in bytes 
Index number (From 1 to n typically) 
ID number of resource 
File attributes (See "Inside Mac") 
Resource file reference number 
Resource manager error number 
File name: "quoted string" or Variable$ 
File name in variable$ 
Handle to resource 

Fun ct Ion 5···················· .... 
FN INITRESOURCES 
FN OPENRESFILE (Fname) 
FN RESERROR 
FN CURRESFILE 
FN HOMERESFILE (Rhndl) 
FN COUNTTYPES 
FN COUNTRESOURCES (Type) 
FN GETINDRESOURCE (Type,lndx) 
FN GETRESOURCE (Type,ID) 
FN GETNAMEDRESOURCE (Type,Name) 
FN UNIQUEID (Type) 
FN SIZERESOURCE (Rhndl) 
FN GETRESFILEATTRS (RefNum) 

Pro ced u res· ••••••••••••••• 
RSRCZONEINIT 
CREATERESFILE (Fname) 
CLOSERESFILE (RefNum) 
USERESFILE (RefNum) 
GETIND1YPE (Type&, Indx) 
SETRESLOAD (Byte) 

o efl n It Ion 5······························ .... 
••• Conflicts with ZBasic Intemally! .-
Opens existing Resource file by name 
Returns last resource manager error 
Returns current Refnurn of resource file 
Returns Refnum of file with ResHandle 
Returns Total number of Resource type(s) 
Returns the number of Resources of Type 
Get Handle to Resources using Type & Index 
Get Handle to Resource using Type & I.D. # 
Get Handle to Resource using Type & Name 
Returns an ID% for Type not yet used 
Returns sze in bytes for Resource Handle 
Returns file attributes 

o ef I n It Ions····················· ••••••••••••• 
••• Conflicts with ZBasic Internally! ••• 
Create a new Resource file called Fname 
Close Resource file specified by RefNum 
RefNum Resource file becomes first searched 
Indx=1 to Cnt%(above): Returns types in Type& 
If Byte=O then won't load --Non-Zero will load 

LOADRESOURCE (Rhndl) 
RELEASERESOURCE (Rhndl) 
DETACHRESOURCE (Rhndl) 
GETRESINFO (Rhndl,ID%,Type&,Name$) 
SETRESINFO (Rhndl,IO,Name) 
SETRESATTRS (Rhndl,Attr) 
CHANGEDRESOURCE (Hndl) 
ADDRESOURCE (Rhndl, Type, ID, Name) 
RMVERESOURCE (Rhndl) 
UPDATERESFILE (RefNum) 
WRITERESOURCE (Rhndl) 
SETRESPURGE (Byte) 
SETRESFILEATTRS (RefNum, Attr) 

Reads Resource pointed to by Rhndl into Memory 
Release Resource pointed to by Rhndl from Memory 
Makes hndl Not Part Of Resource 

ROMS ONLy······················· 
FN MAXSIZERSRC(Hndl) 
FN RSRCMAPENTRY(Hndl) 
FN OPENRFPERM(Fname,Vref,Perm) 

Returns ID,Type,Name of Rhndl 
Changes The ID Number & Name of Rhndl 
Changes Attributes to Attr of Rhndl 
Set Resource in memory changed (to write). 
Adds resource (Rhndl) of Data, Res Type, id, Name 
Remove Rhndl from Res File 
Update resource file on disk with memory 
Writes Resource Data specified by Rhndl to Disk 
Allows modifing purgable Resource to 0 or-l 
Sets the ResFile of RefNum Attributes 

Oef( n It Ions··············· ••••••••••••••••••• 
Returns the Maximum Resource size 
Returns Offset (Rolf) in Resource Map 
Open Resource file, Fname, Vref=VrefNurn 
Perm=Perrnission ReadlWrite etc ... 
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QUICKDRAW GRAPHIC ROUTINES 
QuickDraw is a collection of powerful graphic tools built into the Macintosh ROM. 

Note that ZBasic utilizes these routines in most of it's graphic statements and functions like; PLOT, 
CIRCLE, BOX, COLOR, PEN, GET, PUT, PICTURE so that you will not need to do QucikDraw routines for 
these. These routines will come in handy for inverting, Regions, Polygons etc. 

The following terms are used with the QuickDraw routines: 

POINT AND RECT 
Point Var 
Rect Var 

SRect Rect 
DRect Rect 

Pointer to the first byte of two "Words" specifying Y, X 
Pointer to the first byte of four "Words" specifying Y. X and Y2. 
X2 that are the top-left and bottom-right coordinates of a rectangle. 
Defines the source Rectangle (same structure as Rect) 
Defines the target Rectangle (same structure as Rect) 

Examples of ZBasic variables wah Point and Rect 

Variabla Order Reet Variable Polnn Polnt2 Top (V) Laft(X} Bottom(V} Rlght(X} 

DIMA%(3) A%(O) A%(O) A%(2) A%(O) A%(1) A%(2) A%(3) 
DIMT.L.B.R T T B T L B R 
DIM TL&.BR& TL& TL& BR& TL& • TL&** BR&' BR&** 
DIM P2&(1) P2&(0) P2&(0) P2&(1) P2&(0)* P2&(0)" P2&(1) • P2&(1 ) •• 

'The High byte. "The low byte. 
Note: In most cases we use the T.L.B.R format in our example programs. 

Coord 
Top 
Left 
Bottom 
Right 

Size 
Word 
Word 
Word 
Word 

Offset 
Rect+O 
Rect+2 
Rect+4 
Rect+6 

Offset 
Point1+0 
Point1+2 
Point2+0 
Point2+2 

---- Range 
-32767 to 32767 
-32767 to 32767 
-32767 to 32767 
-32767 to 32767 

Note: The coordinates are in the reverse order to ZBasic coordinates (Y. X instead of X. V). 

OTHER COMMON QUICKDRAW TERMS 

globe 
GrfPtr 
TxtPtr 
Spos 
RgnHnd 
BitMap 
xSize 
ySize 
xPos 
yPos 
dx 
dy 
Angle 

Long 
Long 
Long 
Word 
Long 
Long 
Word 
Word 
Word 
Word 
Word 
Word 
Word 

E -165 Macintosh™ Appendix 

Long Word Pointer to application globals (see AS Memory next page) 
Pointer to space for GrafPort (usually inside current window) 
Pointer to text in memory (points to first character not length byte) 
Start offset position in bytes 
Handle to a Region 
Pointer to BitMap information 
Horizontal size in pixels 
Vertical size in pixels 
Left edge of horizontal position 
Right edge of horizontal position 
Delta X Position (add that to current position to get new position) 
DeHa Y Position (add that to current position to get new position) 
Degrees (Integer 0 to 360) 
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PATTERNS, CURSOR and PEN TERMS 

Pat Var Pattern Definition 8 bytes (Bits:1=Black) 
PHndl Long Handle to pattern of 8 Bytes 

CHndl Long Handle to cursor structure 
Curs Var Cursor pattern: 68 total bytes 
Offset Type Description 
0 Word16 Cursor shape 
32 Word16 Cursor mask 
64 Point Hotspot 

PenRec Var PenState Record 18 bytes 
Offset Type Description 
0 Point PnLoc (Pen location) 
4 Long PnSize (Pen size) 
8 Word PnMode (Pen mode) 
10 Byte8 Patttern 

Srnode Word Source Transfer Mode 
Pmode Word Pattern Transfer Mode 
Color Long Color to be used (Original OuickDraw. OuickDraw II will vary) 

Smode Mode Prnode Mode Color 
0 srcCopy 8 patCopy 33 Black 
1 srcOr 9 pator 30 White 
2 srcXor 10 patXor 20S Red 
3 srcBic 11 PatBic 341 Green 
4 notsrcCopy 12 notpatCopy 409 Blue 
S notsrcOr 13 notpatOr 273 Cyan 
6 notsrcXor 14 notpatXor 137 Magenta 
7 notsrcBic 1S notpatBic 69 Yellow 

Also see PEN in this appendix. 

GLOBAL MEMORY lOCATIONS USEFUL WITH QUICKDRAW 

Offsets oil Application AS Glebals: AS=PEEK LONG(&904) 

PEEK Size Name Description 
AS-4 Long GrafPort Pointer to current GrafPort 
AS-12 Byte8 White White Pattern (8 bytes) 
AS-20 byte8 Black Black Pattern (8 bytes) 
AS-28 Byte8 Gray SO% Gray Pattern (8 bytes) 
AS-36 Byte8 ItGray 2S% Gray Pattern (8 Bytes) 
AS-44 Byte8 dkGray 7S% Gray Pattern (8 Bytes) 
AS-112 Byte68 Cursor Current Mouse Cursor (68 Bytes) 
AS-126 Byte14 BitMap Full Screen BitMap (14 Bytes) 
AS-128 Long RandSeed Random Seed fer Mac's Random # 
AS-126 Long BaseAddr Base Address of Screen Bit Image 
AS-122 Word rowBytes Row Width in Byte (Even # of Bytes) 
AS-120 Rect Bounds Screen Bounds Rectangle 

Example: To obtain RandSeed above use: PEEK LONG( PEEK LONG(&904) - 128). 
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GrafPort POINTER 

The GrafPort Pointer pOints to many important areas of information for a specific window. Each 
window has it's own GrafPort to keep track of cursor and pen position, current color etc. 

To get the GrafPort pointer to a window use the ZBasic GET WINDOW or the toolbox GETPORT. 

Examples: 

TO GET 
pnMode 

PenSize 

Pen Pat 

USE THIS PEEK MODE 
GET WINDOW #1, GrfPtr&: REM This gets the pointer 
PEEK WORD (GrfPtr&+56) 

PEEK LONG (GrfPtr&+52) 

FOR x=O TO 7 
PRINT BIN$ ( PEEK (GrfPtr&+58+X) ) 

NEXT 
REM BIN$ shows the bit pattern in D's and l's 

------------ GrfPtr: GrafPort Ptr Offsets-------------------------- 206 Bytes ----------------

Oiisei 
o 
2 
6 
8 
16 
24 
28 
32 
40 
48 
52 
56 
58 
66 
68 
70 
72 
74 
76 
80 
84 
88 
90 
92 
96 
100 
104 

Type 
Word 
Long 
Word 
Rect 
Rect 
Long 
Long 
Byte 8 
Byte 8 
Point 
Long 
Word 
Byte 8 
Word 
Word 
Word 
Word 
Word 
Fixp 
Long 
Long 
Word 
Word 
Long 
Long 
Long 

Name 
Device 
baseAddr 
Row Bytes 
PortRect 
PortRect 
VisRgn 
ClipRgn 
bkPat 
filiPat 
PenLoc 
PenSize 
pnMode 
PenPat 
pnVis 
txFont 
txFace 
txMode 
txSize 
spExtra 
fgColor 
bkColor 
ColrBit 
PatStretch 
PicSave 
rgnSave 
PolySave 
GrafProcs 

Description 
Device-specific information 
Base Address to bit image 
Width of full image in bytes (even number) 
Boundary Rectangle of image 
GrafPort Rectangle 
Vis able Region 
Clipping Region 
Background pattern 
Fill pattern 
Pen Location 

(pattem is 8 bytes) 
(pattem is 8 bytes) 

Pen Size (first Word is Y, second Word is X) 
Pen Mode (see above) 
Pen Pattern (see PEN above and in appendix) 
Pen Vis ability 
Font Number 
Font Face 
Font Transfer Mode 
Font Size (1 to 127) 
Space extra fixed Point (+/-32767.xxxx) 
Foreground color 
Background color 
Color bit (used by printer manager) 
Used Internally' 
Handle to PICTURE being saved 
Handle to Region being saved 
Handle to Polygon being saved 

'See "Inside Macintosh" for definitions to the other offsets which are normally not used (not enough 
room in this manual to describe them in the detail necessary). 
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QuickDraw FUNCTIONS AND PROCEDURES GROUPED BY TYPE 

GrafPort 

CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 

INITGRAF (globe) 
OPEN PORT (GrlPlr) 
INITPORT (GrlPlr) 
CLOSE PORT (GriPtr) 
GETPORT (GrlPlr&) 

GRAFDEVICE (Word) 
SETPORTBITS (BitMap) 
PORTSIZE (xSize, ySize) 
MOVEPORTIO (xPos, yPos) 
SETORIGIN (xPos, yPos) 
SETCLIP (RgnHnd) 
GETCLIP (RgnHnd) 

CLiPRECT (Rect) 

COLOR 

CALL 
CALL 
CALL 

FORECOLOR (Long) 
BACK COLOR (Long) 
COLOR BIT (Word) 

Don't Use """ 
Allocates space for GrafPort""" 
Initializes GrafPort Information""" 
Closes GrafPort & Releases Memory""" 
Get current Grafport pointer and return in Grlptr& 
(returns GrafPort to current output Window) 
Sets the Device field in GrafPort to Word""" 
Change portbits field of GrafPort""" 
Change current port size (active area) 
Move Top/Left corner of current GrafPort 
Set a New Graphic origin (normally 0,0) 
Set Clipping Region of GrafPort to RgnHnd 
Get Current GrafPort clip Region to RgnHnd 

Changes the GrafPort Clip Region to Rect 
See example under PICTURE in this appendix. 

"""May conflict with ZBasic: Use with caution. 

Set Foreground color to Long value 
Set Background color to Long value 
Set Color Bit (used by ImageWriter™ printer driver) 

Note: ZBasic's COLOR statement does this automatically for printing to the ImageWriter'"". 

PEN 

CALL 
CALL 
CALL 
PHndl= 

CALL 
CALL 

PENNORMAL 
PENPAT (Pat) 
BACKPAT (Pat) 
FN GETPATIERN (ID) 

HIDEPEN 
SHOWPEN 

Reset Pen to 1,1 pixels,patCopy,Black 
Set Current Pen Pattern (Pat= 8 bytes) 
Changes the background pattern to Pat 
Get Handle to Pattern Resource # 10 

Stop drawing Until matching showpen 
Resume Drawing in current GrafPort 

Note: These two procedures are stacked (you must do one SHOWPEN for every HIDEPEN). 

CALL 
CALL 
CALL 
CALL 
CALL 

GETPEN (VPoint) 
GETPENSTATE (PenRec) 
SETPENSTATE (PenRec) 
PENSIZE (xSize, Ysize) 
PEN MODE (Pmode) 

continued ... 

Returns current Pen Location in Point 
Get Current Pen State into PenRec 
Set Current Pen State With PenRec 
Set Pen Size in Pixels 
Set Pattern Transfer Mode (8 to 15) 
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EXAMPLE 
REM Example of SHOWPEN, HIDEPEN and PENSIZE 
REM SX showpen x coordinate. 
REM SY = showpen y coordinate. 
REM HX = hidepen x coordinate. 
REM HY = hidepen y coordinate. 
CLS: SX=lO: SY=20: HX=SX: HY=SY: X=SX: Y=lOO 
FOR Z=lT020 

CALL PENSIZE (Z,Z) :REM INCREMENTS PEN WIDTH AND HEIGHT 
PLOT X,Y 
LONG IF (Z MOD 2)=0 

CALL HIDEPEN: PLOT HX,HY: CALL SHOWPEN 
XELSE 

PLOT SX,SY 
END IF 
SX=SX+SO:X=SX 

NEXT 

MOVE AND LINE 

CALL 

CALL 
CALL 
CALL 

MOVE(dx,dy) 

MOVETO (xPos, yPos) 
LINE (dx, dy) 
LlNETO (xPos, yPos) 

Move relative to Current Position. If dx=10, dy=20 
and current position is 20,30 then moves to 30,50. 
Move Pen Pointer to xPos,Ypos 
Draw Line relative to x+dx, y+dy 
Draw Line from current Pos to xPos,Ypos 

EXAMPLE 
WINDOWill,"Example of MOVE TO and LINETO" 
COORDINATE WINDOW: REM All QuickDraw routines use "Pixels" 
CALL MOVETO (0,0) 
DO 

CALL LINETO (RND(WINDOW(2)), RND(WINDOW(3))) 
UNTIL LEN(INKEY$) 

RECTANGLES 

CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 
CALL 
CALL 

Byte= 
Byte= 
Byte= 
Byte= 

FRAMERECT(Rect) 
PAINTRECT(Rect) 
ERASERECT(Rect) 
INVERTRECT(Rect) 
FILLRECT(Rect,Pat) 

OFFSETRECT (Rect, dx, dv) 
INSETRECT (Rect, dx, dy) 
UNIONRECT (SRect1, SRect2, Rect) 
PT2RECT (Point, Point, Rect) 
SETRECT (VRect,Top, Left,Boltom,Right) 

FN SECTRECT (SRect1, SRect2, Rect) 
FN PTINRECT (Point, Rect) 
FN EQUALRECT (Rect1, Rect2) 
FN EMPTYRECT (Rect) 

continued ... 

Outline Rectangle 
Draw Rectangle in Foreground 
Erase Rectangle to Background 
Invert Every bit in the Rectangle 
Fill Rect with Pattern Specified 

Offset rectangle by dX,dy (Same size) 
Shrink or Expand Rectangle by dX,dy 
Returns the Union of SRect1,2 in Rect 
Returns the Smallest Rect from 2 points 
Set Rectangle Values into VRect 

If By1e= True, returns intersection in Rect 
Returns True if Point in Rectangle 
Returns True if Rect1=Rect2 
Returns True if Rect too small or invisable 
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ROUND CORNERED RECTANGLES 

Other Terms used in this section: 

Oh 
Ow 

CALL 
CALL 
CALL 
CALL 
CALL 

Word 
Word 

Height 01 rounded edge in Pixels 
Width 01 rounded edge in Pixels 

FRAMEROUNDRECT(Rect,Ow,Oh) 
PAINTROUNDRECT(Rect,Ow,Oh) 
ERASEROUNDRECT(Rect,Ow,Oh) 
INVERTROUNDRECT(Rect,Ow,Oh) 
FILLROUNDRECT(Rect,Ow,Oh,Pat) 

Outline Roundrect 
Draw Roundrect in ForeGround 
Erase Roundrect in Background 
Invert Every bit in Roundrect 
Fill Roundrect with Pattern Specified 

EXAMPLE1 

EXAMPLE2 

CLS: DIM T,L,B,R,PAT%(3): REM All QuickDraw routines use "Pixels" 
PAT%(0)=&AA55 : PAT%(1)=&AA55 PAT%(2)=&AA55: PAT%(3)=&AA55 
T=lOO : L=100 : B=250 : R=300 
CALL FRAMERECT(T) 
CALL PAINTRECT(T) 
CALL INVERTRECT(T) 
CALL FILLRECT(T,PAT%(O» 
CALL FRAMEOVAL(T) 
CALL PAINTOVAL(T) 
CALL INVERTOVAL(T) 
CALL FILLOVAL(T,PAT%(O» 
CALL FRAMEROUNDRECT(T,10,10) 
CALL PAINTROUNDRECT(T,20,20) 
CALL INVERTROUNDRECT(T,30,30) 
CALL FILLROUNDRECT(T,40,40,PAT%(0» 
CALL FRAMEARC(T,0,45) 
CALL PAINTARC(T,45,90) 
CALL INVERTARC(T,90,135) 
CALL FILLARC(T,135,180,PAT%(0» 
END 

: GOSUB 
: GOSUB 
: GOSUB 
: GOSUB 
: GOSUB 
: GOSUB 
: GOSUB 
:GOSUB 
: GOSUB 
: GOSUB 
: GOSUB 
: GOSUB 
: GOSUB 
:GOSUB 
: GOSUB 
: GOSUB 

"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 
"WAIT/CLS" 

"WAIT/CLS" : DELAY 100 : CLS : DELAY 100 : RETURN 

REM T%, L% = TOp left corner 
REM B%, R% = Bottom right corner 
REM OX = offset X pixels horizontally. 
REM OY = offset Y pixels vertically. 
TRONB: REM All QuickDraw routines use "Pixels" 
COORDINATE WINDOW:CLS 
DIM T%,L%,B%,R% 
T%=0:L%=0:B%=120:R%=90:0X=15 
FOR I=OT037 

PEN"" I 

REM Change PAINT on next line to ERASE, FRAME, INVERT or FILL 
REM to see other ways of doing rectangles. You can also 
REM replace RECT with ROUNDRECT to do rounded corners. 

CALL PAINTRECT (T%): DELAY 100 
LONG IF 1>15 

LONG IF OX<=O 
OX=-15: OY=O 

END IF 
OY=OY+1: OX=OX-1 

END IF 
CALL OFFSETRECT (T%,OX,OY) 

NEXT:END 
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OVALS 
CALL FRAMEOVAL(Rect) 
CALL PAINTOVAL(Rect) 
CALL ERASEOVAL(Rect) 
CALL INVERTOVAL(Rect) 
CALL FILLOVAL(Rect,Pat) 

EXAMPLE 

Outline Oval 
Draw Oval in ForeGround 
Erase Oval in Background 
Invert Every bit in Oval 
Fill Oval with Pattem Specified 

TRONB: COORDINATE WINDOW:CLS 

ARCS 

DIM T%,L%,B%,R%: REM This sets up the Rect coordinates 
T%=10:L%=10:B%=200:R%=300 

FOR I=OT037 
PEN",,! 

REM Change PAINT on next line to ERASE, FRAME, INVERT OR FILL 
REM to see other ways of doing rectangles. 

CALL PAINTOVAL (T%) 
NEXT 
END 

Other Terms used in this section: 

Strt 
Angle 

Word 
Word 

Start Angle 0 to 360 (O=top) 
Number of Degrees ClockWise (0 to 360) 

CALL 
CALL 
CALL 
CALL 
CALL 

FRAMEARC(Rect,Strt,Angle) 
PAINTARC(Rect,Strt,Angle) 
ERASEARC(Rect,Strt,Angle) 
INVERT ARC(Rect,Strt,Angle) 
FILLARC(Rect,Strt,Angle,Pat) 

EXAMPLE 

Outline Arc (no lines to center) 
Draw Arc in ForeGround 
Erase Arc in Background 
Invert every bit in Arc 
Fill Arc with Pattem Specified 

COORDINATE WINDOW: CLS:REM All QuickDraw routines use "Pixels" 
DIM T%,L%,B%,R% 
T%=SO:L%=1S0:B%=2S0:R%=2S0: 
FOR I=O TO 37 STEP 4 

PEN",,! 
CALL PAINTARC (T%,0,90) 
PEN""I+1 
CALL PAINTARC (T%,90,90) 
PEN, '," I+2 
CALL PAINTARC (T%,180,90) 
PEN""I+3 
CALL PAINTARC (T%,270,90) 

NEXT 
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REGIONS 
Regions are limited to 32K in length. Do not call OPENRGN when another region is already open as all 
previously defined regions will then act erradically. 

Other Terms used in this section: 

SRgn 
DRgn 

RgnHnd 
RgnHnd 

Source Region Handle 
Destination Region Handle 

RgnHnd=FN NEWRGN 
Byte= FN PTINRGN (Point, RgnHnd) 
Byte= FN RECTINRGN (Rect, RgnHnd) 
Byte= FN EOUALRGN (RgnHnd1, RgnHnd2) 
Byte= FN EMPTYRGN (RgnHnd) 
CALL DISPOSERGN (RgnHnd) 
CALL COPYRGN (SRgn, DRgn) 
CALL SETEMPTYRGN (RgnHnd) 
CALL SETRECTRGN(RgnHnd,Top,Bottom,Left,Righ') 
CALL RECTRGN (RgnHnd, Rect) 
CALL OPENRGN 
CALL CLOSERGN (RgnHnd) 
CALL OFFSETRGN (RgnHnd, dx, dy) 
CALL INSETRGN (RgnHnd, dx, dy) 
CALL SECTRGN (SRgn, SRgn, DRgn) 
CALL UNIONRGN (SRgn, SRgn, DRgn) 
CALL DIFFRGN (SRgn1, SRgn2, DRgn) 
CALL XORRGN (SRgn1, SRgn2, DRgn) 

CALL 
CALL 
CALL 
CALL 
CALL 

FRAMERGN (RgnHnd) 
PAINTRGN (RgnHnd) 
ERASERGN (RgnHnd) 
INVERTRGN (RgnHnd) 
FILLRGN (RgnHnd,Pat) 

EXAMPLE 

Create a New Empty Region Handle 
True if Point inside Region 
True if all or part of Rect in Region 
True if Region #1 = Region #2 
True if Region is empty 
Releases Memory Ocupied by RgnHnd 
Copys Region Structure SRgn to Drgn 
Makes RgnHnd Point to Empty Region 
Set Region to Rectangle specified 
Sets Region to Rectangle only 
Tell OuickDraw to Save Region Information 
Closes Open Region and save in RgnHnd 
Offsets Region by dX,dy 
Shrinks or Expands Region, +n=inward 
Calculates Intercetion of 2 Regions 
Calculates Union of 2 Regions 
Calculates Difference of 2 Regions 
Calculates XORof 2 Regions 

Outline Area Specified by RgnHnd 
Paint Area Specified by RgnHnd 
Erase Area Specified by RgnHnd 
Invert Area Specified by RgnHnd 
Fill Area Specified by RgnHnd 

WINDOW#l,"Example of using REGIONS" 
COORDINATE WINDOW: REM All QuickDraw routines use "Pixels" 
DIM PAT%(3), T%, L%, B%, R%:REM Set up variables for Rect 
PAT%(0)=&AA55 : PAT%(1)=&AA55 : PAT%(2)=&AA55 : PAT%(3)=&AA55 

Barbell&=FN NEWRGN 
CALL OPENRGN 

CALL SETRECT(T%, 20,20,30,50) 
CALL FRAME OVAL (T%) 
CALL SETRECT(T%, 25,30,85,40) 
CALL FRAMERECT (T%) 
CALL SETRECT(T%, 80,20,90,50) 
CALL FRAME OVAL (T%) 

CALL CLOSERGN(Barbell&) 
CALL FILLRGN(Barbell&, PAT%(O» 

:REM Form the weight 

:REM Form the BAR 

:REM Form the right-weight 

CALL OFFSETRGN(Barbell&, 100,100) :REM Offset 
PAT%(O)=&FFFF : PAT%(l)=&FFFF : PAT%(2)=&FFFF : 

and do again 
PAT%(3)=&FFFF 

CALL FILLRGN(Barbell&, PAT%(O» 
CALL OFFSETRGN(Barbell&, 100,100) 
CALL FRAMERGN(Barbell&) 
CALL DISPOSERGN(Barbell&) 
DO: UNTIL LEN (INKEY$) : END 

REM Offset and do again 
REM Do an outline 
REM Kill Region 
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SCROLL AND COPYBITS 

CALL SCROLLRECT(Rect,dx,dy,URgn) Move Pixels dX,dy Update Region=URgn 
CALL COPVBITS(SRect,DRect,SBit,DBit,Mode,MaskRgn) Copy Source Rect area to the Des!. Rect 

PICTURE (Also see PICTURE in this appendix) 

Other Terms used in this section: 

PicHnd 
Kind 
Size 
Data 

Long 
Word 
Word 
Long 

Handle to Picture 
Type of Comment 
# of Bytes 
Handle to actual Data 

(PICTURES are limited to 32K) 
(Comment Number) 
(0 if No Data) 
(Nil if No Data) 

---------------- PICTURE Record ----------------
Offset Size Name Description 
o Word picSize Total Size in Bytes (up to 32767) 
2 Rect picFrame Bounding Rectangle 
10 Data picData Picture B~tte Codes (Data Making up Picture) 

PicHnd= FN OPENPICTURE(Rect) 
PicHnd= FN GETPICTURE(ID) 
CALL CLOSE PICTURE 
CALL PICCOMMENT(Kind,Size,Data) 
CALL DRAWPICTURE(PicHnd,Rect) 
CALL KILLPICTURE(PicHnd) 

MOUSE CURSOR 

CHndl= 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

FN GETCURSOR(ID) 
INITCURSOR 
SHIELDCURSOR(Rect,Point) 
SETCURSOR(Curs) 
HIDECURSOR 
SHOWCURSOR 
OBSCURECURSOR 

Open Picture size Rect to store Graphics 
Get Handle to Resource Picture With ID 
Tell QuickDraw to stop saving Picture 
Save Comment into Picture Structure 
Draw Picture scaled to Fit Rect 
Release Memory Occupied by Picture 

Get a Handle to Resource Cursor ID 
Change Mouse Cursor Back to Arrow 
Hide Cursor if it Intercects Rect 
Change Mouse Cursor to Curs Pattern 
Hide Mouse Cursor 
Show Mouse Cursor 
Hide Mouse Cursor until Moved 

See example under CURSOR in the reference section of this appendix. 
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POLYGONS 

Other Terms used in this section: 

PlyHnd Long Handle to Poly 

PlyHnd= FN OPENPOL Y 
CALL CLOSEPOLY 
CALL KILLPOL Y(PlyHnd) 
CALL OFFSETPOL Y(PlyHnd,dx,dy) 
CALL MAP POL Y(PlyHnd,Var,Var) 
CALL FRAMEPOLY(PlyHnd) 
CALL PAINTPOL Y(PlyHnd) 
CALL ERASE POL Y(PlyHnd) 
CALL INVERTPOL Y(PlyHnd) 
CALL FILLPOL Y(PlyHnd,Pat) 

EXAMPLE 
TRONB: TEXT",O 

Retums Handle to Poly & starts saving 
Tell OuickDraw to Stop Saving Poly 
Release Memory Occupied by Poly 
Offset Poly Definition by dX,dy 
Map Area specified by Poly Handle 
Outline Area specified by Poly Handle 
Paint Area specified by Poly Handle 
Erase Area specified by Poly Handle 
Invert Area specified by Poly Handle 
Fill Area specified by PlyHnd with Pattern 

COORDINATE WINDOW: CLS : DIM A%(lO) 
X&=FN OPENPOLY: CALL SHOWPEN 
PLOT 0,0 TO 200,0: DELAY 800 
PLOT 200,0 TO 200,200: DELAY 800 
PLOT 200,200 TO 100,100: DELAY 800 
PLOT 100,100 TO 100,200: DELAY 800 
PLOT 100,200 TO 0,0: DELAY 800 
CALL CLOSEPOLY 
FOR 1=0 TO 37 

PEN""I 
CALL PAINTPOLY(X&) :PRINT@(50,5)"PAINT POLY ... " 
DELAY 100 
CALL INVERTPOLY(X&) :PRINT@(50,5)"INVERT POLY ... " 
DELAY 100 

NEXT 
CALL KILLPOLY(X&) 

GRAPHIC UTILITIES 

Other Terms used in this section: 

VPoint 
VRect 
h 

Long 
Rect 
Word 
Word 

Variable With Point Value in it 

v 

Byte= 
Byte= 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

Variable Reel Modified by ToolBox Call 
Horizontal Position 
Vertical Position 

FN EOUALPT (Point, POint) 
FN GETPIXEL (xPos, YPos) 
ADDPT(Point,VPoint) 
SUBPT(Point,VPoint) 
SETPT(VPoint,h,v) 
LOCAL TOGLOBAL(VPoint) 
GLOBAL TOLOCAL(VPoint) 
STUFFHEX(Plr,Str) 
SCALEPT(VPoint,SRect,DRect) 
MAPPT(VPoint,SReel,DRect) 
MAPRECT(VRect,SRect,DRect) 
MAPRGN(RgnHnd,Var,Var) 

True if Point #1 = Point #2 
Get pixel state: NOT zero if pixel is set. 
Add Point to VPoint stored in VPoint 
Sub Point to VPoint stored in VPoint 
Make Point from h,v as Words 
Convert Local in VPoint to Global Point 
Convert Global in VPoint to Local Point 
Convert Hex in Str to Bytes at Ptr 
Scales Point Size in VPoint 
Map/Scale Point from Source to Dest Reel 
Map/Scale VRect from Source to Des! Reel 
Map/Scale Region from Source to Dest Rect 
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ICONS 

IHndl= FN GETICON(ID) Get Handle to resource ICON in IHndl 
Draw ICON Sized and at Rect CALL PLOTICON(Rect,IHndl) 

EXAMPLE 
REM This example shows how to to access 
REM ICONS from our application and display them 
REM in your programs. Courtesy A.G. 

CLS : DIM T,L,B,R 
"LOOP" 
FOR J=O TO 2 

FOR I=l TO 128 STEP 4 
T=140-1 : L=256-1 B=140+I: R=256+1 
CALL PLOTICON(T,FN GETICON(J)) 

NEXT 
NEXT 
TRONX : GOTO "LOOP" 

QUICKDRAW ROUTINES AVAILABLE ON NEW ROMS ONLY 

Other Terms used in this section: 

SPtr 
DPtr 
SRow 
DRow 
Hght 
Wdth 
Seedh 
SeedV 
SBit 
MBit 
DBit 
MRect 

Long 
Long 
Word 
Word 
Word 
Word 
Word 
Word 
Long 
Long 
Long 
Var 

Source Pointer 
Destination Pointer 
Source Row 
Destination Row 
Hight (in Pixels) 
Width (in Words) 
Vertical Offset in Pixels 
Horizontal Offset in Pixels 
Source BitMap 
MaskB~Map 
Destination BitMap 
Mask Rectangle 

CALL 
CALL 
CALL 
Long= 

SEEDFILL(SPtr,DPtr,SRow,DRow,Hght,Wdth,Seedh,Seedv) 
CALCMASK(SPtr,DPtr,SRow,DRow,Hght,Wdth) 
COPVMASK(SBit,MBit,DBit,SRect,MRect,DRect) 
FN GETMASKT ABLE 
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TEXT AND FONTS 
See TEXT statement in this appendix for more information about using Macintosh fonts. 

Terms used in this section: 

Fnum 
Fsize 
Face 
Fmod 
Fixp 
Pxls 

FntRec 
o 
2 
4 
6 
16 

Bij ---
0 
1 
2 
3 
4 
5 
6 
7 

Pxls%= 
Pxls%= 
Pxls%= 
Byte= 
Long= 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

Text Font Number 
Font Size 1 to 127 
Text Face bits (bold, italic etc.) 

Word 
Word 
Word 
Word 
Long 
Word 

Text Mode (Mode 0 to 7) See bug note under TEXT in this appendix. 
Fixed Point Example: F&=num#*65536 ,~ 
Number of Pixels -\.--0'\'\ 

.-'1",0 
Var 
Ascent 
Descent 
WidMax 
Leading 

Font Record 8 Bytes --- 128k Rom FFrec -- '\1" v 
. \j o Ascent Fixed 

'toO 4 Decent Fixed 
8 Leading Fixed 
12 Width Max Fixed 

Hndl Width Table 

Value - Face --- Num --- Font ----- Num-- Font ----
1 Bold 0 System 1 Appl Font 
2 Italic 2 New York 3 Geneva 
4 Underline 4 Monaco 5 Venice 
8 Outline 6 London 7 Athens 
16 Shadow 8 SanFransisco 9 Toronto 
32 Condensed 11 Cairo 12 LosAngeles 
64 Extended 20 Times 21 Helvetica 
128 *Reserved* 22 Courier 23 Symbol 1-.: fSt-\ 
FN CHARWIDTH(Char) Returns Pixel Width of Char (ASCII Val) ~lh~ ~S 
FN STRINGWIDTH(Str) Returns Pixel Width of Str 0''-'-
FN TEXTWIDTH(TxtPtr,Spos,Cnt) Returns Pixel Width of text,Spos~cnt 
FN REALFONT(Fnum,Fsize) Givin Font Number/Size True if in Sys 
FN SWAPFONT(Var) *** Don't Use *** 
TEXTFONT(fnum) Change current font to Font Number word 
TEXTFACE(Face) Change Text Face to face 
TEXTMODE(Fmod) Change Text Mode (Fmod= 0 to 7) 
TEXTSIZE(Fsize) Change text Size (Fsiz= 1 to 127) 
SPACEEXTRA(Fixp) Change Character Spacing +/-nnn.nnn 
DRAWCHAR(Char) Draw Ascii Char at current pen position 
DRAWSTRING(Str) Draw String from current pen Position 
DRAWTEXT(TxtPtr,Spos,Cnt) Draw Text frorn current pen Position 
GETFONTINFO(FntRec) Get Font Information into font reoord 
INITFONTS .** Don't Use .. * 
GETFONTNAME(Fnum,Name$) Returns Name for Font Number in Name$ 
GETFNUM(Name,Fnum%) Returns Font Number for Font Name in Fnum% 
SETFONTLOCK(Byte) \I Byte <> 0 Current Font Un-Purgable 

TEXT for128k ROM systems only 
CALL MEASURETEXT(Cnt,Str,Var%) Makes an Integer Array of Pixel Positions 
CALL SETFSCALEDISABLE(Word) True Tells QuickDraw Not to scale fonts 
CALL FONTMETRICS(FFrec) Fixed Point Version of GetFontlnfo 
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WINDOW MANAGER 
Terms used in this section: 

WPir 
Ref Con 
tHle 
wID 
Wsto 
BWptr 
Vis 
plD 
gWay 
dxy 
Where 

Where 
o 
1 
2 
3 
4 
5 
6 
7 
8 

WPtr= 
WPlr= 
WPlr= 
Where= 
Byte= 
dxy= 
RefCon= 
PicHnd= 
Point= 
Long= 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

continued ... 

Window Pointer ZBasic™: Wptr&=WINDOW(14) 
Window Long word Ref Value 
Window Title 
ID of resource Window 
Area to Store Window record (Nil in Heap) 
Behind Which Window 'Wptr' 
True if Visable 
Proc ID, Window DefinHion 
True if GoAway Box 
Delta x,y (0 if no change) 

Long 
Long 
Str 
Word 
Long 
Long 
Byte 
Word 
Byte 
Long 
Word Where the point is on the screen (Global Coordinates). 

Point in 
Desk Top 
Menu Bar 
System Window 
Contents 
Drag 
Grow Box 
GoAway 
Zoom-In Box 
Zoom-Out Box 

plD 
0 
1 
2 
3 
4 
8 
16-23 

Window Proc ID's Offset 
Std Document 0 
Alert or Dialog 208 
Plain Box 210 
Plain W/Shadow 211 
Doc Wo/Size Box 212 
Zoom Window 213 
Rounded Edge DocProc 214 

FN NEWWINDOW(wSto,Rect,Title,Vis,pID,BWptr,gWay,RefCon) 

Description 
GrafPort 
WindowKind 
Visable 
HiLited 
GoAway 
·Reserved· 
StructureRgn 

FN GETNEWWINDOW(wID,wSto,BWptr) Opens up Resource Window Definition 
FN FRONTWINDOW Returns Window pointer of Front Window 
FN FINDWINDOW(Point,Wptr&) Returns Point in Window. See 'Where' 
FN TRACKGOAWAY(Wptr,Point) Track Mouse Down in GoAway Box 
FN GROWWINDOW(Wptr,Point,Rect) Track Window Grow,Mouse Down in Grow 
FN GETWREFCON(Wptr) Get Current Ref Con Value 
FN GETWINDOWPIC(Wptr) Get Handle to Window Picture 
FN PINRECT(Rect,Point) Pins the Point Inside the Rect 
FN DRAGGRAYRGN(Long,Point,Var,Var,Word,Long) 
INITWINDOWS ••• Don't Use! ••• 
GETWMGRPORT(Wptr&) Returns Pointer to Window Mgr Window 
CLOSEWINDOW(Wptr) Close Window Pointed to by Wptr 
DISPOSEWINDOW(Wptr) Closes Window Created WHh Nil as wStorage 
SETWTITLE(Wptr,Str) Change Window Title to Str 
GETWTITLE(Long,Var$) Get Current Window title in Var$ 
SELECTWINDOW(Wptr) Makes this Window the Front Window 
HIDEWINDOW(Wptr) Makes the Window invisable 
SHOWWINDOW(Wptr) Makes the Window Visable (Same Order) 
SHOWHIDE(Wptr,Byte) If Byte=O Make Invisable else Visable 
HILlTEWINDOW(Wptr,Byte) if Byte=O UnHilite else HilHe Window 
BRINGTOFRONT(Wptr) Brings the Window in front of Others 
SENDBEHIND(Wptr1,Wptr2) Sends Window1 behind Window2 
DRAWGROWICON(Wptr) Draws Window Grow icon 
MOVEWINDOW(Wptr,gh,gv,Byte) Move Window to Global gh,gv,Front if true 
DRAGWINDOW(Wptr,Point,Rect) Drag Window,Mouse POint,Bounds Rectangle 
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CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
Byte= 

EXAMPLE 

SIZEWINDOW(Wptr,w,h,Byte) 
INVALRECT(Rect) 
INVALRGN(RgnHnd) 
VALIDRECT(Rect) 
VALlDRGN(RgnHnd) 
BEGINUPDATE(Wptr) 
ENDUPDATE(Wptr) 
SETWREFCON(Wptr,RefCon) 
SETWINDOWPIC(Wptr,PicHnd) 
CLiPABOVE(Wptr) 
SAVEOLD(Wptr) 
DRAWNEW(Wptr,Byte) 
PAINTONE(Wptr,RgnHnd) 
PAINTBEHIND(Wptr,RgnHnd) 
CALCVIS(Wptr) 
CALCVISBEHIND(Wptr,RgnHnd) 
SETPORT(Wptr) 

128k Roms Only 
ZOOMWINDOW(Wptr,Point,Word) 
FN TRACKBOX(Wptr,Word,Byte) 

Size to w,h, UpDate Event if Byte True 
Force an UpDate Event For Rect Area 
Force an UpDate Event for Rgn Area 
Tell Window Manager this Rect Valid 
Tell Window Manager this Rgn Valid 
Begin Update Process for Window 
End Update Process for Window 
Set Window Ref Con Field 
Set Window Picture Handle 
Sets up Clip Region 
Save Content/Structure area of Window 
Restore from Above, Update if True 
See Inside Mac 
See Inside Mac 
See Inside Mac 
See Inside Mac 
See Inside Mac 

*** •• 
See Inside Mac 
See Inside Mac 

REM This example shows you where the mouse 
REM is on the screen: 

DIM Y%,X%:COORDINATE WINDOW 
WINDOW#l,"Window Pointer Example" 
GET WINDOW#l, Wptr& 
REM Use CALL GETPORT (Wptr&) to get current window Grfptr&. 
DIALOG ON:BREAK ON 
DO 

CALL GETMOUSE(Y%) 
CALL LOCALTOGLOBAL(Y%) 
WHERE=FN FINDWINDOW(Y%,Wptr&) 
PRINT X%, Y%, 
SELECT CASE WHERE 

CASE O:PRINT"DESK": CURSOR 2 
CASE l:PRINT"MENU BAR" 
CASE 2:PRINT"SYSTEM WINDOW (Desk Accessory?)" 
CASE 3:PRINT"CONTENTS":CURSOR 0 
CASE 4:PRINT"DRAG":CURSOR 4 
CASE 5:PRINT"GROW BOX" 
CASE 6: PRINT"GO-AWAY BOX": CURSOR 3 
CASE 7:PRINT"ZOOM-IN BOX" 
CASE 8:PRINT"ZOOM-OUT BOX" 
CASE ELSE:PRINT"NUMBER RETURNED WAS:"WHERE"--->UNKNOWN!" 

END SELECT 
UNTIL LEN(INKEY$) 
END 

Macintosh™ Appendix E-178 



~MACINTOSH APPENDIX 
lM.I .... wlil __ tlfll.,' •••• lirtlJiwlsw ••• 

CONTROL MANAGER 
This section covers things like Buttons, Scroll bars and other controls. 

Terms used in this section: 

Wprt 
title 
Value 
Min 
Max 
Ref Con 
ProclD 
Visable 
clD 
Chndl 
Aproc 
Axis 
Siopr 
Lrect 
Horz 
Vert 

Long 
Str 
Word 
Word 
Word 
Long 
Word 
Byte 
Word 
Long 
Long 
Word 
Rect 
Rect 
Word 
Word 

Window Pointer 
String for Control Title 
Current control Value 
Minumum control Value 
Maximum control Value 
Controls Ref Value 
Control Definition Procedure ID 
True if Visable 
Contol Resource ID number 
Control Handle 
Pointer to Action Procedure 
1=Horz Move,2=Vertical Move,O=Both 
Slop Rectangle 
Limit Rectangle 
Size in Pixels Width 
Size in Pixels Height 

CONTROL HANDLE 

---------------- Chndl: Control Handle Template --------------------
Offset Size Name Description 
o hndl nextControl next control in the list 
4 WPtr contrlOwner owning window 
8 Rect contrlRect bounding rectangle 
16 Byte contrlVis visible state 
17 Byte contrlHilite Highlight state 
18 Word contrlValue current value of control 
20 Word contrlMin minimum value of control 
22 Word contrlMax maximum value of control 
24 Hndl contrlDefHandle control definition procedure 
28 Hndl contrlData data for definition proc 
32 Proc contrlAction local actionProc 
36 Long contrlRFcon refcon defined by application 
40 str contrlTitie title string 

Control Manager Definitions 
ID 
0 
1 
2 
8 
9 
10 
16 

Chndl= 
Chndl= 
CALL 
CALL 
Word= 

Type Font Used Part Code Description 
Button System 10 Simple Button 
Check Box System 11 Check Box or Radio 
Radio Button System 20 Up Arrow Scroll Bar 
Button Window 21 Down Arrow 
Check Box Window 22 Page up Area 
Radio Button Window 23 Page Down Area 
Scroll Bar none. 129 In Scroll Thumb 

FN NEWCONTROL(Wptr,Rect,title,Visable,Value,Min,Max,ProclD,Ref Con) 
FN GETNEWCONTROL(cID,Wptr) Get and open a resource defined Control 
DISPOSECONTROL(Chndl) Releases Memory and Deletes Control 
KILLCONTROLS(Wptr) Dispose of all Controls in Window 
FN TESTCONTROL(Chndl,Point) Returns Part code of where Point is 

continued ... 
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continued from previous page ... 

Word= 
Word= 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
Value= 
Min= 
Max= 
RefCon= 
AProc= 
CALL 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 

EXAMPLE 

FN FINDCONTROL(Point,Wptr,Chndl&) 
FN TRACKCONTROL(Chndl,Point,Aproc) 
HIDECONTROL(Chndl) 
SHOWCONTROL(Chndl) 
DRAWCONTROLS(Wptr) 
HILITECONTROL(Chndl,Word) 
MOVECONTROL(Chndl,xPos,yPos) 
DRAGCONTROL(Chndl,Point,Lrect,Slopr,Axis) 
SIZECONTROL(Chndl,horz,vert) 
FN GETCTLVALUE(Chndl) 
FN GETCTLMIN(Chndl) 
FN GETCTLMAX(Chndl) 
FN GETCREFCON(Chndl) 
FN GETCTLACTION(Chndl) 
GETCTITLE(Chndl,Var$) 

SETCTLVALUE(Chndl,Value) 
SETCTLMIN(Chndl,Min) 
SETCTLMAX(Chndl,Max) 
SETCREFCON(Chndl,Refcon) 
SETCTLACTION(Chndl,Aproc) 
SETCTITLE(Chndl,title) 

128k ROM Only 
UPDTCONTROL(Wptr,RgnHnd) 
DRAW1 CONTROL(Chndl) 

Get Chndl with Point in Window 
Use when Mouse down in Control 
Makes Controllnvisable 
Makes Control Visable 
Draws all Controls in Window 
Changes Control HiLite 255=lnactive ... 
Move Top/Left corner to new Window Loc 
User Drag Control Proc 
Size Control to Horz width,Vert Height 
Get Current Control Value 
Get Current Control Min 
Get Current Control Max 
Get Current Control Ref Con 
Get Current Control Action Proc Pointer 
Get Current Control title into Var$ 

Set Control Value 
Set Control Minimum 
Set Control Maximum 
Set Control Ref Con 
Set Control Action Procedure 
Set Control title 

Draws only the controls in Update Region 
Draw a single control if Visable 

REM Control Manager Example Routines 5/10/87 A.G. 
REM using the Control Manager toolbox routines 

DIM T,L,B,R : T=10 : L=10 : B=160 : R=160 : REM Rectangle 
WINDOW #l,"Control Example" : TEXT 4,12 
FOR I=O TO 2 : REM Make Control types 0 thru 2 

T=10 : B=40 : ID=I : V=O : GOSUB "Make Control" 
T=50 : B=90 : ID=I : V=l : GOSUB "Make Control" 
T=100: B=140: ID=I :v=255: GOSUB "Make Control" 
T=150: B=190: ID=I+8 : V=l : GOSUB "Make Control" 
L=L+165 : R=R+165 

NEXT 
T=200 :L=10 :B=232 :R=440 :ID=16 :V=25 : GOSUB "Make Control" 
SBhndl&=Chndl&:T=240:L=10:B=270:R=120:ID=0 : V=l : GOSUB "Make 
Control" 
ON TIMER(l) GOSUB "TIMER" 
"LOOP" : BREAK ON TIMER ON 
GOTO "LOOP" : BREAK OFF : TIMER OFF 
"TIMER" : Y=240 
H=H+1 : IF H>255 THEN H=O ELSE IF H=l THEN H=255 
CALL MOVECONTROL(Chndl&,X,Y) : X=X+10 : IF X>400 THEN X=10 
CALL HILITECONTROL(Chndl&,H) 
V=FN GETCTLVALUE(SBhndl&) : 'Title$="Scrol1 at"+STR$(V) 
CALL SETCTITLE(Chndl&,Title$) 
RETURN 
"Make Control" 
Title$="TYPE "+CHR$(48+ID)+",Value="+STR$(V) 
Chndl&=FN NEWCONTROL(WINDOW(14),T,Title$,1,V,0,100,ID,0) 
RETURN 
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MENU MANAGER 
Terms used in this section: 

Meta . 
1\ 

< 
I 
( 

miD 
Mtil 
Mhndl 
After 
Before 
Mlist 
item 

Char 

Char 
Char 
Char 
Char 

Word 
Str 
Long 
Word 
Word 
Long 
Word 

Description 
Separates Multiple Items 
Specifies ICON Number (ASCII+208) 1\1 =ICON 257 
Check or Other Mark 
Special Char Style. Bold.ltalic.Underline.Outline.Shadow 
Menu Key Equivalent 
Disabled Menu Item 
Dashed Line 

Menu 10 #: This is the Menu Number 
Menu Title 
Menu Handle: Mhndl&=GETMHANDLE(Menu Number) 
Item # to Follow 
10 of item to insert In front of 
Handle to Complete Menu Bar 
Item # in Menu 0= Title. 1.2.3 .... 

Ascn DascilpUon 
o No Mark 
11 Command Mark (Clover Leaf) 
12 Check Mark 
13 Diamond Mark for Menus 
14 Apple Mark (Desk Accy's) 

Mhndl= 
Mlist= 
Mlist= 
Mhndla 
Long= 
Long= 
item= 
Mhndl= 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

continued ... 

FN NEWMENU(mID.Mtll) 
FN GETNEWMBAR(MbarID) 
FN GETMENUBAR 
FN GETMENU(ID) 
FN MENUSELECT(Point) 
FN MENUKEY(Char) 
FN COUNTMITEMS(Mhndl) 
FN GETMHANDLE(mID) 
INITMENUS 
DISPOSEMENU(Mhndl) 
APPENDMENU(Mhndl.Str) 
ADDRESMENU(Mhndl.Type) 
INSERTRESMENU(Mhndl.Type.After) 
INSERTMENU(Mhndl.Before) 
DRAWMENUBAR 
DELETEMENU(mID) 
CLEARMENUBAR 
SETMENUBAR(Mlist) 
HILITEMENU(mID) 
SETITEM(Mhndl.item.Str) 
GETITEM(Mhndl.item.Var$) 
DISABLEITEM(Mhndl.item) 
ENABLEITEM(Mhndl.item) 
CHECKITEM(Mhndl.item.Byte) 
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Allocates Space for new Menu 10 & Title 
Gets Complete Resource Menu Bar of 10 
Saves Whole Menu in Mlist 
Get Resource Menu 
Called if Mouse down in menu bar 
Returns Menu and item in long word 
Returns # of items in the Menu 
Returns Mhndl from miD 
••• Don't Use ••• 
Dispose of Menu created with NewMenu 
Add string of Menu(s) to End 
Add Resource Menu of type Example 'FONT' 
Insert Resource Menu of Type After Item 
Insert Menu Before 10 specified 
Redraws Menu Bar (After Changes) 
Deletes Menu With 10 Specified 
Clears All Menus from Menu Bar 
Restores Whole Menu from Mlist 
HighLites Menu mID.Un-Hilites if 0 
Changes item to Str 
Gets Current item in Var$ 
Disables Menu item (Grays out) 
Enables Menu item (Makes Selectable) 
Checks item if byte= True else Un-Checks 
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continued from previous page ... 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 

EXAMPLE 

SETITEMMARK(Mhndl,ltem,Char) 
GETITEMMARK(Mhndl,ltem,Var%) 
SETITEMICON(Mhndl,ltem,Byte) 
GETITEMICON(Mhndl,ltem,Var%) 
SETITEMSTYLE(M hndl,ltem, Word) 
GETITEMSTYLE(Mhndl,ltem,Var%) 
CALCMENUSIZE(Mhndl) 
FLASHMENUBAR(mID) 
SETMENUFLASH(Cnt) 

128k ROM Only 
INSMENUITEM(Mhndl,Str,After) 
DELMENUITEM(Mhndl,item) 

Mark Menu ttem Wtth Character 
Get Menu Mark into Var% 
Put an ICON on item 
Get the ICON number from ttem in Var% 
Set the Character Style of ttem 
Get the Character Style of item in Var% 
Internally Used 
Flash miD, If 0 Flash Whole Menu Bar 
Number of Flashes after Selected 

Insert Menu item Str After item Specified 
Delete Menu item specified 

REM Display contents of Menu items 
WINDOW 1,"Get Menu Items Example" 
CLS: DIM A$(lOO) 
Menu handle&=FN GETMHANDLE (255) 
LONG-IF Menu handle& 

N=FN COUNTMITEMS (Menu_handle&) 
FOR 1=1 TO N 

CALL GET ITEM (Menu handle&,I,A$(I» 
PRINT CHR$(I+64)")- "A$(I) 

NEXT 
END IF 
END 
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TEXT EDIT ROUTINES 
See example program under TEHANDlE in this appendix. The following terms are used in this section: 

Drect 
Vrect 
TeHndl 
ChrHnd 
TxtPtr 
len 
Sels 
Sele 
just 

Rect 
Rect 
long 
long 
long 
long 
long 
long 
Word 

Destination Rectangle (Fn Text in this Rect) 
View Rectangle (Show text in this Rect) 
TEHandle same as ZBasic's TEHANDlE 
Handle to text Specified in edit record 
Pointer to 1 st character of Text 
length in Bytes 
Select Start 
Select End 
0=left,1=Center,-1=Right Text Justification 

----------------- TeHandle Offsets -------------------
0 DRect DestRect 
8 VRect ViewRect 
16 SRect SelRect 
24 word lineHight 
26 word FontAscent 
28 Point SelPoint 
32 word SelStart 
34 word SelEnd 
36 word Active 
38 Proc WordBreak 
42 Proc Clikloop 
46 long ClickTime 
50 word Clickloc 
52 long Carettime 
56 word CaretState 
58 word Just 
60 word telength 
62 Hndl hText 
66 word RecalBack 
68 word recallines 
70 word ClickStuff 
72 word CrOnly 
74 word txFont 
76 word txFace 
78 word txMode 
80 word txSize 
82 Gptr GrafPtr 
86 Proc HighHook 
90 Proc caretHook 
94 word nlines 
96 Words .. lineStarts 

continued .... 

E -183 Macintosh™ Appendix 

Destination Rectangle 
View Recangle 

For line Spacing 
CareVHighlighting Position 

Start of Selection 
End of Selection 

Proc Pointer (User Word Break) 
Proc Pointer (While Mouse Down) 

justification 
length of Text (Up to 32767) 
Handle to Text being edited 

if < 0, New line at <CR> only! 
Font 
Face 
Mode 
Size 
GrafPort 

Number of lines 
Array of Words Start of Each line 
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continued from previous page ... 

TeHndl= 
ChrHnd= 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 

FN TENEW(Drect,Vrect) 
FN TEGETTEXT(TeHndl) 
TEINIT 
TEDISPOSE(TeHndl) 
TESETTEXT(TxtPtr,Len,TeHndl) 
TEIDLE(TeHndl) 
TECLlCK(Point,Byte,TeHndl) 
TESETSELECT(Sels,Sele,TeHndl) 
TEACTIVATE(TeHndl) 
TEDEACTIVATE(TeHndl) 
TEKEY(Char,TeHndl) 
TECUT(TeHndl) 
TECOPY (TeH ndl) 
TEPASTE(TeHndl) 
TEDELETE(TeHndl) 
TEINSERT(TxtPtr,Len,TeHndl) 
TESETJUST(just,TeHndl) 
TEUPDATE(Rect,TeHndl) 
TEXTBOX(TxtPtr,Len,Rect,just) 
TESCROLL(dx,dy,TeHndl) 
TECAL TEXT(TeHndl) 

128k ROMS Only 
TEAUTOVIEW(Auto,TeHndl) 
TESELVI EW(TeHndl) 
TEPINSCROLL(dx,dy,TeHndl) 

Get a Handle to New Text Edit Record 
Returns Handle to text in edit record 
.... Don't Use"· 
Dispose of Memory allocated to Text Rec 
Makes a Copy of Text For Editing 
Call this enough to keep caret Blinking 
Call if Mouse Down in edit Field 
Change the Selection range 
Activate an Edit Field 
DeActivate an Edit Field 
Send a Key to Text edit Field 
Tell Text edit to Cut current selection 
Tell Text edit to Copy current selection 
Tell Text edit to Paste current selection 
Tell Text edit to Delete current selection 
Insert Text just Before Selection Range 
Change or Set Text justification 
Update Text within givin Rectangle 
Draws specified text in rect with just. 
Scroll Text by dX,dy in view rectangle 
ReCalculate all Line Starts after Change 

If Auto= True Enables Auto Scroll 
If Auto Scroll Enabled,Makes Sel Visable 
Stops scrolling when last line in Vrect 
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DIALOG MANAGER 
The following terms are used in this section: 

Rproc 
Dptr 
BWPtr 
Dsto 
title 
Visable 
ProclD 
GoAway 
Hems 
diD 
Fproc 
EvRec 
aiD 
Sproc 
Ihndl 
strt 
end 

Dptr= 
Long= 
Byte= 
Byte= 
item= 
Hem= 
Hem= 
Hem= 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

Item= 
CALL 
CALL 
CALL 

Long 
Long 
Long 
Long 
Str 
Byte 
Word 
Byte 
Handle 
Word 
Long 
Var 
Word 
Long 
Long 
Word 
Word 

Resume Procedure (After Syserr) 
Dialog Pointer 
Behind which window pointer (-1 means in front of all) 
Storage area for Dialog (Nil H in Heap) 
Title of Dialog Box 
Visable if True 
Dialog procedure ID (Like Window) 
True if GoAway Box 
Handle to a dialog item list 
Dialog Resource ID number 
Filter procedure for Dialog (0 if none) 
Event Record 
Alert Template ID number 
Error Sound Procedure 
Item Handle 
Start se lect range 
end Select Range 

FN NEWDIALOG(Dsto,Rect,title,Visable,ProclD,BWptr,GoAway,RefCon,Hems) 
FN GETNEWDIALOG(dID,Dsto,BWptr) Get a resource defined Dialog Definition 
FN ISDIALOGEVENT(EvRec) Returns True if Handled else DialogSelect 
FN DIALOGSELECT(EvRec,Dptr&,item%) True if Enabled Hit,Else False 
FN ALERT(aID,Fproc) Display & Handle Alert,Returns Hem hit 
FN STOPALERT(aID,Fproc) Display & Handle Alert,Returns item hit 
FN NOTEALERT(aID,Fproc) Display & Handle Alert,Returns item hit 
FN CAUTIONALERT(alD,Fproc) Display & Handle Alert,Returnsitem hit 
INITDIALOGS(Rproc) .... Don't Use •••• 
ERRORSOUND(Sproc) Set Special Error Sound Procedure 
CLOSEDIALOG(Dptr) Close Dialog Box 
DISPOSDIALOG(Dptr) Calls Close and Releases Memory 
COULDDIALOG(dID) Makes Dialog ID resource UnPurgable 
FREEDIALOG(dID) Makes Dialog ID resource Purgable 
MODALDIALOG(Fproc,item%) Returns Dialog item hit in item% 
DRAWDIALOG(Dptr) Just Draws the Dialog Box 
COULDALERT(dID) Makes Dialog ID resource UnPurgable 
FREEALERT(dID) Makes Dialog ID resource Purgable 
PARAMTEXT(Strl,Str2,Str3,Str4) Sets Param text For Dialog Boxes 
GETDITEM(Dptr,item,ltype%,lhndl&,Rect) Returns Item Type,Handle,Reet 
SETDITEM(Dptr,item,Type,lhndl,Rect) Sets item Type,Handle,Rect 
GETITEXT(lhndl,text$) Returns item text from item Handle 
SETITEXT(lhndl,text) Set text into item specified by Handle 
SELITEXT(Dptr,item,Strt,end) Set dialog start/end selection range 

128k Roms ••••• 
FN FINDDITEM(Dptr,Point) 
HIDEDITEM(Dptr,item) 
SHOWDITEM(Dptr,item) 
UPDTDIALOG(Dptr,RgnHnd) 

Returns item number at Point specified 
Move item off screen, Invisable 
Bring back on screen, Visable 
Update area of dialog specified by Region 

See Example on next page ... 
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DIALOG MANAGER continued ... 

EXAMPLE1 

Item 
1 
2 
4 
5 
6 
7 

Dialog Manager Item Types 

Description Item Description ID 
ok Button 8 Static Text 0 
Cancel Button 16 Edit text (Dialogs Only) 1 
Button 32 Icon 2 
Check Box 64 Pict Item 
Radio Button 0 User Item 
Rsrc Control 128 Add to Disable 

REM Returns all the item types from a dialog 
REM See chart above 
DIM itemType%(63),itemhndl&(63) ,3 iRect$(63) 
X&=FN GETNEWDIALOG(13s,0,-1) : item=O 
DO : item=item+l 

CALL 

System Icons 
Stop Icon 
Note Icon 
Caution Icon 

GETDITEM(X&,item,itemType%(item) ,itemhndl& (item) ,iRect$ (item» 
UNTIL itemhndl&(item)=O OR item=63 

EXAMPLE2 

continued ... 

CALL MODALDIALOG(O,X%) 
CALL DISPOSDIALOG(X&) 
PRINT X% 
FOR 1=1 TO item 

PRINT I,itemType%(I),itemhndl&(I) 
NEXT 
END 

REM Displays all resource dialogs found in 
REM open resources (DA'S, System and Appl dialogs etc.) 

Type&=CVI ("DLOG") 
ResCount%=FN COUNTRESOURCES(Type&) 
FOR J=l TO ResCount% 

TRON X 
Hndl&=FN GETINDRESOURCE(Type&,J) 
CALL GETRESINFO(Hndl&,ID%,RType&,Name$) 
Dlgptr&=FN GETNEWDIALOG(ID%,O,-l) 
CALL DRAWDIALOG(DlgPtr&) 
DELAY 500 
CALL DISPOSDIALOG(DlgPtr&) 

NEXT J 
STOP 
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DIALOG continued .... 

EXAMPLE3 ZBasic allows you to use Macintosh™ CAUTION, NOTE and STOP windows easily. 
DIM 63 A$(4) 
FOR I = 1 TO 4 

A$(I)="USER STRING #"+STR$(I) 
NEXT 
CALL PARAMTEXT(A$(1) , A$(2), A$(3), A$(4» 
FOR I=1 TO 4 

REM Change next line to: ALERT, CAUTIONALERT or NOTEALERT 
REM for the ICON needed in your application. 
Response% = FN STOPALERT (I,D) 

NEXT 

Response% returns the users response. If RETURN is pressed, the highlighted button 
is assumed to be the answer. Note that the answers are always 1 or 2 with the highlighted 
button always number one: 

0 c::J 
USEn SlRING II 1 
USER SIRING # 2 
USER STRING # 3 
USEn STAING II 4 

2 0 G!Jl 
USER SmlNG # 1 ( cancel) 
USER SmlNG II 2 
USER SmlNG # 3 
USEn smlNG # 4 

3 e CEJ 
USEn SmlNG # 1 ~ USER SmlNG # 2 
USER SrnlNG # 3 
USER SmlNG # 4 

4 0 ~ 
USER SmlNG II 1 (3) USER STRING # 2 
USER SmlNG II 3 
USER SmlNG II 4 

Alert Windows 

FN CAUTIONALERT 

FN STOPALERT 

[g -_., -_. 

FN NOTEALERT 

Blank 
FN ALERT 

.. 
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DESK ACCESSORIES 
Terms used in this section: 

ID%= 
CALL 

EXAMPLE1 

EXAMPLE2 

FN OPENDESKACC(Name) 
CLOSEDESKACC(ID%) 

WINDOW 1,"DESK ACCESSORY.BAS" 
CLS 
DIM A$ (100) 

Menu_hand1e&=FN GETMHANDLE (255) 

LONG IF Menu handle& 
N=FN COUNTMITEMS (Menu_handle&) 
FOR I=l TO N 

CALL GETITEM (Menu handle&,I,A$(I)) 
PRINT CHR$(I+64)")- "A$(I) 

NEXT 
END IF 

PRINT 

Open DA with name in 'Name' 
Close open DA with ID% 

INPUT&l,;! "DA NUMBER TO OPEN - X QUIT";DA$ 

CLS 
DA$=UCASE$ (DA$) 
IF DA$ = "X" THEN END 
DA$=A$(ASC(DA$)-64) 
PRINT 
X=FN OPENDESKACC (DA$) 
WINDOW OUTPUT 1 
END 

WINDOW 1,"Enable/Disable Desk Accessories" 

"DISABLE DA" 
Var&=FN GETMHANDLE(255) 
CALL DISABLEITEM(Var&,O) 

"ENABLE DA" 
CALL ENABLEITEM(Var&,O) 
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STRING HANDLING ROUTINES 
Terms used in this section: 

StrHnd 

CALL 
StrHnd= 
StrHnd= 
Long= 
Word= 
Word= 

Long Handle to Relocatable String 

SETSTR I NG(StrHnd ,Str$) 
FN NEWSTRING(Str) 
FN GETSTRING(lD) 
FN MUNGER(Long,Long,Var,Long,Var,Long) 
FN IUMAGSTRING(Var,Var,Word,Word) 
FN IUMAGIDSTRING(Var,Var,Word,Word) 

INTERNATIONAL UTILITIES 
Terms used in this section: 

Makes Str from StrHnd 
Makes StrHnd from Str 
Retums StrHnd for Resource ID 
Manipulates Bytes in Strings 
Compares 2 strings 
Compares 2 Strings 

Second 
Form 
Date$ 
Time$ 
liD 
IRhndl 
itlprm 

Long 
Word 
Var$ 
Var$ 
Word 
Long 
Long 

Long Word of Seconds since January 1, 1904 
Mask for Form 

CALL 
CALL 
Byte= 
IRhndl= 
CALL 
CALL 
CALL 
CALL 
CALL 

INITPACK(PackID) 
INITALLPACKS 
FNIUMETRIC 
FN IUGETINTL(IID) 

String Variable to store Date String 
String Variable to store Time String 
International Resource ID 0,1 
International Resource Handle 
International Parameter 

IUDA TESTRING(Second,Form,date$) 
IUDATEPSTRING(Second,Form,date$,IRhndl) 
IUTIMESTRING(Second,Byte,Time$) 
IUTIMEPSTRING(Second,Byte,Time$,IRhndl) 
IUSETINTL(Refnum,ID,itlprm) 
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Init Package 
••• Don't Use ••• init all pkg's 
True if Metric System Used 
Returns Handle to itnl Resource 
String Date from Seconds 
Returns Date 
Returns Time$,if True Seconds 
Returns Time$,lf true Seconds 
Sets the Itnl rsrc to Specified 
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FILE INPUT/OUTPUT 
Terms used in this section: 

Drive 
EvMsg 
Prmpt 
Dproc 
Srply 
diD 
Fproc 
FFproc 
Ntypes 
TypList 

Word 
Long 
Str 
Long 
Var 
Word 
Long 
Long 
Word 
Var 

Word specifing Which Drive 
Event Message Err Code in High Word 
Prompt String 
Dialog Hook Procedure 
Standard File Reply 
Dialog 10 
Filter Procedure 
File Filter Procedure 
Number of File Types 
Pointer to File Type List 

Word= 
Word= 
Word= 
Word= 
CALL 
CALL 

FN DIBADMOUNT(Point,EvMsg) 
FN DIFORMAT(Drive) 
FN DIVERIFY(Drive) 
FN DIZERO(Drive,Name) 
DILOAD 

Call After a disk insert Event 
Format Disk in Drive Specified 
Verify Disk in Drive specified 
Initialize Disk in Drive,Vol Name 

DIUNLOAD 
Load and Make Disk Init Pkg UnPurgable 
UnLoad and Make Disk Init Pkg Purgable 

Standard Open New File Box Procedures 

CALL SFPUTFILE(Point,Prmpt,Name,Dproc,Srply) 
CALL SFPPUTFILE(Point,Prmpt,Name,Dproc,Srply,dID,Fproc) 

Standard Open Old File Box Procedures 

CALL SFGETFILE(Poinl,Prmpl,FFproc,Nlypes,TypLisl,Dproc,Srply) 
CALL SFPGETFILE(Poinl,Prmpl,FFproc,Nlypes,TypLisl,Dproc,Srply,dID,Fproc) 
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MOUSE 
Byte= 
Byte= 
Byte= 
CALL 

EXAMPLE 

FN BUTTON Current Mouse Button Status O=Up 
True if Mouse not let up Since Last 
Same as Still Down Except No Mouse Up 
Returns Mouse in Local Coordinates 

FN STILLDOWN 
FN WAITMOUSEUP 
GETMOUSE(Point) 

REM VARIABLES A,D,W,L = FONTINFO; SEE 
REM PH HORIZONTAL PIXEL COORDINATE 
REM PV VERTICAL PIXEL COORDINATE 
REM CH HORIZONTAL CURSOR COORDINATE 
REM CV VERTICAL CURSOR COORDINATE 
REM DH DIFFERENCE IN HORIZONTAL COORDINATES SINCE LAST 
GETMOUSE 
REM DV = DIFFERENCE IN VERTICAL COORDINATES SINCE LAST 
GETMOUSE 
TRONB: COORDINATE WINDOW:CLS:TEXT ",0 
DIM A,D,W,L:O&=O 
DO 

CALL BACKCOLOR (A) 
CALL GETWMGRPORT (X&) 
D&=FN DELTAPOINT (X&,O&) :O&=X& 
H=A+D+L 
PH=X& AND 65535 
PV=X&»16 
CV=PV/H 
CH=PH/W 
DV=D&»16 
DH=D& AND 65535 
PRINT@(0,10)"PIXEL COORDINATES ";PH",";PV 
PRINT@(0,12)"CURSOR COORDINATES ";CH",";CV 

LONG IF PV<O OR PH<O OR PH>WINDOW(6) OR PV>WINDOW(7) 
PRINT@(O,14);"** OFF SCREEN **" 

XELSE 
PRINT@(O,14);"** ON SCREEN **" 

END IF 

LONG IF DH<>O OR DV<> 0 
PRINT@(O,18)"SINCE LAST TIME 

END IF 

LONG IF FN BUTTON 
PRINT@(O,16);"MOUSE DOWN" 

XELSE 
PRINT@(O,16);"MOUSE UP 

END IF 

U;DHIt,"DV;" 

UNTIL LEN (INKEY$) : END 

NOTE: Also see example program under "Control Manager". 
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MISCELLANEOUS 
Terms used in this section: 

Keys 

Word= 
Long= 
CALL 
CALL 
CALL 

EXAMPLE 

Byte= 
Byte= 
Byte= 
Byte= 
Byte= 
CALL 
CALL 

8 Bytes Current Keyboard BitMap 0=Up,1=Down Bits 

FN RANDOM 
FN TICKCOUNT 
GETKEYS(Keys) 
SYSBEEP(Word) 
SYSTEMTASK 

Returns Uniform Random #-32768 to 32767 
Returns # of Ticks (1/60 Second) 
Returns Current Keyboard Status of ALL keys 
System Beep for Duration Word/60 seconds 
Allows Desk Accy's Update time (Clock etc.) 

REM Displays ALL keys; including Command, Shift and Option keys! 
DIM A%(7),B%(7): CLS : FOR 1=0 TO 7 : B%(I)=-l : NEXT 
"KEYSCAN II 

CALL GETKEYS(A%(O)): LOCATE 0,0 
FOR 1=0 TO 7 

LONG IF B%(I)<> A%(I) 
LOCATE 0,1 : CLS LINE: PRINT I,BIN$(A%(I)) 

ENDIF 
NEXT 
TRONX:REM Press <Command Period> to stop 

GOTO "KEYSCAN" 

FN CHECKUPDATE(Var) 
FN SYSTEMEDIT(Word) 
FN SYSTEMEVENT(Var) 
FN GETNEXTEVENT(Word,Var) 
FN EVENTAVAIL(Word,Var) 
SYSTEMCLlCK(Var,Long) 
SYSTEMMENU(Long) 

See Inside Mac 
See Inside Mac 
See Inside Mac 
See Inside Mac 
See Inside Mac 
See Inside Mac 
See Inside Mac 

B% (I) =A% (I) 

CUPBOARD SCRAP MANAGER 
Note: This section refers to the Clipboard; NOT the scrapbook. Terms used in this section: 

Sptr 
Dhnd 
Ofst 
Slen 
Type 
Sptr 

Long 
Long 
Long 
Long 
Long 
Long 

Pointer to Scrap Info 
Destination Handle for Scrap 
Offset to Scrap 
Length of scrap in Bytes 
Scrap Type Example: 'TEXT' or 'PICT' 
Pointer to Source for Scrap 

----------------- Scrap Info Record ----------------
o Long Scrap Size in bytes 
4 Long Handle to Desk Scrap 
8 Word Count Changed by 'ZeroScrap' 
10 Word Scrap State,+=ln Memory,O=On Disk.-=Not Initialized 
12 StrPtr Scrap File Name 

Sptr= 
OSerr= 
OSerr= 
Slen= 
OSerr= 
OSerr= 

FN INFOSCRAP 
FN UNLOADSCRAP 
FN LOADSCRAP 
FN GETSCRAP(Dhnd,Type,ofst&) 
FN ZEROSCRAP 
FN PUTSCRAP(Slen,Type,Sptr) 

Get Pointer to Scrap Info 
UnLoad Scrap in Memory to Disk 
Read Scrap from Disk Into Memory 
Get current Scrap from Disk or Memory 
Clear current scrap contents 
Puts Data to Scrap in Memory or on Disk 
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CALCULATIONS 
Terms used in this section: 

Numerator 
Denominator 
o to 360 Degrees 

Numer 
Denom 
Angle 
Slope 

Word 
Word 
Word 
Long High Word=dy, Low Word=dx 

Sptr= 
Long= 
Word= 
CALL 

Point= 
Slope= 
Angle= 
CALL 

FN FIXRATIO(Numer,Denom) 
FN FIXMUL(Fixp,Fixp) 
FN FIXROUND(Fixed) 
LONGM UL(Long,Long, Var) 

FN DELTAPOINT(Point,Point) 
FN SLOPEFROMANGLE(Angle) 
FN ANGLEFROMSLOPE(Slope) 
PTTOANGLE(Rect,Point,Angle%) 

Fixed Point Divide of two Integers 
Fixed Point Multiply of to Fixed Point 
Rounds +Fixp Number to Nearest Integer 
Multiply 2 Longs to a 64 bit Result at Var 

Compute Difference of 2 x,y Points 
Compute Delta x,y Point From Angle 
Compute Angle from Delta x,y Point 
Calc Integer Angle to Center of Rect 

BINARY CALCULATIONS 
Terms used in this section: 

Bit 

Byte= 
CALL 
CALL 
Long= 
Long= 
Long= 
Long= 
Long= 
Word= 
Word= 

Long Bit # to Sel/Reset or Test 0 to 4,294,967,295 

FN BITTST(Var,Bit) 
BITSET(Var,Bit) 
BITCLR(Var,Bit) 
FN BITAND(Long,Long) 
FN BITOR(Long,Long) 
FN BITXOR(Long,Long) 
FN BITNOT(Long) 
FN BITSHIFT(Long,Cnt) 
FN HIWORD(Long) 
FN LOWORD(Long) 

Tests a Bit offset Var with Long bit number 
Set a Bit Offset Var with Long bit number 
Reset a Bit Offset Var with Long bit number 
AND's two Long words to result 
OR's two Long words to Result 
XOR's two Long words to Result 
Returns the Logical NOT of long word 
Shifts the Long word Cnt Bits +/-
Returns the High Word of a long Word 
Returns the Low word of a Long Word 

PACKBITS AND UNPACKBITS 
Terms used in this section: 

SrcPtr 
DstPtr 
SBytes 

Var& 
Var& 
Word 

Variable which contains Source Address 
Variable which contains Destination Address 
Source Bytes (Normally 72 for MacPaint,127 Max) 

·Note· SrcPtr & DestPtr Addresses Updated after ToolBox. 

CALL PACKBITS(SrcPtr,DstPtr,SBytes) Pack Source bytes to Destination 
CALL UNPACKBITS(SrcPtr,DstPtr,SByts) UnPack Source to Destination Bytes 

Note: See example of these two calls under READ FILE# which loads and saves MacPaint images. 
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SCUZZY FUNCTIONS (128K ROMS ONLY) 
Terms used in this section: 

OSerr 
tiD 
VCmd 
Wait 
TIB 
STA% 
MSG% 

SCSI Functions 
Word 
Word 

••• 128k ROMS or Greater ••• 
Operating System Error Code 
Target SCSIID 

Var 
Long 
Var 
Var% 
Var"10 

------ TIB Block --------
o scOpCode 
2 scParaml 
6 scParam2 
4 SCMOVE 
5 SCLOOP 
6 SCNOP 
7 SCSTOP 
8 SCCOMP 

Command Source of Bytes 
Number of ticks (timeout) 
Transfer Instruction Block 
Integer Variable Status 
Integer Variable Message 

-- Transfer Inst OpCodes --
Integer 1 SCINC 
Long 2 SCNOINC 
Long 3 SCADD 

--------------- ScsiB bITS -----------------
15 14 13 12 
EndDma DmaReq PtyErr IntReq 
7 6 5 4 

11 
PhsMat 
3 

10 
BsyErr 
2 

9 
Atn 
1 
Sel 

8 
Ack 
o 
DBP Rst Bsy Req Msg C/D 

OSerr= 
OSerr= 
OSerr= 
OSerr= 
OSerr= 
OSerr= 
OSerr= 
OSerr= 
OSerr= 
OSerr= 
ScsiB= 

FN SCSIRESET 
FNSCSIGET 
FN SCSISELECT(tID) 
FN SCSICMD(VCmd,Cnt) 
FN SCSICOMPLETE(STA%,MSG%,Wait) 
FN SCSIREAD(TIB) 
FN SCSIWRITE(TIB) 
FN SCSIINSTALL 
FN SCSIRBLlND(TIB) 
FN SCSIWBLlND(TIB) 
FN SCSISTAT 

I/O 

Resets the SCSI Buss 
Arbitrates for Use of SCSI bus 
Selects the Device tiD 
Sends the Command at VCmd,Cnt Bytes 
Gives the current Command Watt Ticks 
Transfers Data from Target to Initiator 
Transfers Data From Inttiator to Target 

Same as Write, Does not Poll/REO 
Same as Read, Does not Poll/REO 
Returns BitMap of SCSI Control/Status 
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LIST MANAGER (128K ROMS ONLY) 
Terms used in this section: 

Ihndl Long Handle to List Record 
Cell Point Cell Description 
vCell var Cell Variable 
Lsize Point Cell Size in Pixels 
Vrect Rect View Rectangle 
Drect Rect Data Rectangle 
plD 10 Proc 10 
Drawit Byte Draw it Flag 
Grow Byte Has Grow box Flag 
Hscrl Byte Has Horzontal Scroll Bar Flag 
Vscrl Byte Has Verlical Scroll Bar Flag 
Cnum Word Column Number 
Rnum Word Row Number 
Dptr Long Pointer to Data 
Olen word Length of data in bytes 
Sproc long Search Procedure 
hNext byte Flag for next horz Cell 
vNext byie Fiag ior next Vert Cell 
Doff Word Data offset in bytes 
Lwidth Word List Width in pixels 
Lhight Word list Hight in Pixels 
dCol Word Number of Columns 
dRow Word Number of Rows 

------------ List Record ------------
Offset 
o 
8 
12 
16 
20 
28 
32 
36 
37 
38 
39 
40 
44 
48 
52 
56 
60 
64 
68 
72 
76 
78 ... 

Size 
Rect 
Gptr 
Point 
Point 
Rect 
Chndl 
Chndl 
Byte 
Byte 
Byte 
Byte 
Long 
Point 
Point 
Ptr 
Cell 
Long 
Hndl 
Hndl 
Rect 
Word 
Words .. 

continued .... 

Name 
rView 
port 
indent 
celiSize 
visable 
vScroll 
hScroll 
selFlags 
IActive 
IReserved 
list Flags 
clikTime 
clikLoc 
MouseLoc 
IClickLoop 
lastClick 
Ref Con 
listDefHandle 
usrHandle 
dataBounds 
maxlndex 
celiArray 
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Description 
List's Display Rectangle 
List's grafPort 
Indent Distance 
Cell Size 
Boundry of Visable Cells 
Vert Scroll Handle 
Horz Scroll Handle 
Selection Flags 
Boolean True if Active 
Resurved 
ListFlags Auto-Scroll Flags 
Click-Time Time of Last Click 
Position of last click 
Current Mouse Location 
Routine for Lclick 
Last Click,Last Cell Clicked 
Ref Con 
List's Definition Procedure 
User Handle 
Boundry of Cells Allocated 
Maxlndex (Used Intemally) 
Cell Array of integer Offsets to Data 
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LIST MANAGER (128K ROMS ONLY) continued 

------------------- selFlags Bit Definitions -------------------
Bit Value Name Description 
o 1 ???? ???? 
1 2 INoNilHilite 1 = don't hilite empty cells 
2 4 IUseSense 1 = shift should use sense of start cell 
3 8 INoRect 1 = don't grow (shift,drag) selection as rect 
4 16 INoExtend 1 = don't extend shift selections 
5 32 INoDisjoint 1 = turn off selections on click 
6 64 IExtendDrag 1 = drag select without shift key 
7 128 IOnlyOne 0 = multiple selections, 1 = one 

---------------- list Flags Bit Definitions -----------------
Bit Value Name Description 
o 1 IDoHAutoscroll 1 = allow horizontal autoscrolling 
1 2 IDoVAutoscroll 1 = allow vertical autoscrolling 

Lhndl= 
Word= 
Word= 
Byte= 
Byte= 
Long= 
Byte= 
Byte= 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

continued ... 

FN LNEW(Vrect,Drect,Lsize,pID,Wptr,Drawit,Grow,Hscrl,Vscrl) New List! 
FN LADDCOLUMN(Cnt,Cnum,Lhndl) Add Cnt Columns starting at Cnum 
FN LADDROW(Cnt,Rnum,Lhndl) Add Cnt Rows starting ar Rnum 
FN LGETSELECT(Byte,Cell,Lhndl) Return True if Selected or Cell coord 
FN LCLlCK(Point,Word,Lhndl) Call if Mouse down in Dest Rect 
FN LLASTCLlCK(Lhndl) Retums Cell coord of Last Cell Clicked 
FN LNEXTCELL(hNext,vNext,vCell,Lhndl) True if Next Cell in vCell 
FN LSEARCH(Dptr,Dlen,Sproc,vCell,Lhndl) True if Found & Cell in vCell 
LDISPOSE(Lhndl) Dispose of List 
LDELCOLUMN(Cnt,Cnum,Lhndl) Delete Cnt Columns starting at Cnum 
LDELROW(Cnt,Rnum,Lhndl) Delete Cnt Rowa starting at Rnum 
LADDTOCELL(Dptr,Dlen,Cell,Lhndl) Appends Data to Cell 
LCLRCELL(Cell,Lhndl) Clear Contents of Cell 
LGETCELL(Dptr,Dlen%,Cell,Lhndl) Gets Data in Cell to Dptr and Dlen% 
LSETCELL(Dptr,Dlen,Cell,Lhndl) Sets Data for Dlen into Cell Specified 
LCELLSIZE(Cell,Lhndl) Sets the Cell Size Field before Drawing 
LSETSELECT(Byte,Cell,Lhndl) Select or de-Select if Byte True/False 
LFIND(Doff%,Dlen%,Cell,Lhndl) Returns offset & Length of Cell Data 
LRECT(Rect,Cell,Lhndl) Returns in Local coord Cell Rectangle 
LSIZE(Lwidth,Lhight,Lhndl) Adjust List & Scrolls after SizeWindow 
LDRAW(Cell,Lhndl) Redraw Cell Specified 
LDODRAW(Byte,Lhndl) False Disables cell Drawing, True Enables 
LSCROLL(dCol,dRow,Lhndl) Scrolls the List Number Rows/Columns 
LAUTOSCROLL(Lhndl) Scroll List til Selected Cell top/Left 
LUPDATE(RgnHnd,Lhndl) Update Rgn Area of Display 
LACTIVATE(Byte,Lhndl) True:Activate List, False De-Activate 
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LIST MANAGER (128K ROMS ONLY) continued 

EXAMPLE 
REM Example of using the LIST-MANAGER Toolbox Routines 

COORDINATE WINDOW : REM Use Window Coordinates 
DIM T,L,B,R : T=O : L=O : B=8192 : R=8192 : REM Big Rectangle 
DIM VT,VL,VB,VR,DT,DL,DB,DR,LH,LW : REM Two Rectangles 
DIM WHAT,MSG&,WHEN&,WHERE&,MDF : REM Event Message Variable 
DIM CELLY,CELLX : REM Cell Variable Definition 
WINDOW #1 : CALL CLIPRECT(T) : REM Window For List Manager 
VT=O : VL=O : VB=WINDOW(7)-1 : VR=WINDOW(6)-1 : REM VIEW RECTANGLE 
DT=O : DL=O : DB=20 : DR=20 : REM DEST RECTANGLE 
CELLY=20 : CELLX=90 
LHNDL&=FN LNEW(VT,DT,CELLY,0,WINDOW(14) ,-1,-1,-1,-1) 
FOR CELLY=O TO 19 

FOR CELLX=O TO 19 
A$="*TEST*"+STR$(CELLY)+STR$(CELLX) 
CALL LSETCELL(VARPTR(A$)+l,LEN(A$),CELLY,LHNDL&) 

NEXT 
NEXT 
DO 

X=FN GETNEXTEVENT(2+4+8+16+32+64,WHAT) 
ON WHAT GOSUB "MOUSE DOWN","MOUSE UP","KEY DOWN","KEY UP","KEY 

DOWN", "UPDATE If 

UNTIL ° 
"MOUSE DOWN" 
WHY=FN FINDWINDOW(WHERE&,WPTR&) 
LONG IF WHY=3 AND WPTR&=WINDOW(14) 

CALL GLOBALTOLOCAL(WHERE&) 
X=FN LCLICK(WHERE&,MDF,LHNDL&) 

END IF 
RETURN 
"KEY DOWN" 
LONG IF (MDF AND 256)<>0 AND (MSG& AND 255)=ASC( ..... ) 

CALL LDISPOSE(LHNDL&) 
STOP 

XELSE 
BEEP 

ENDIF 
RETURN 
"KEY UP" 
"MOUSE UP" 
RETURN 
"UPDATE" 
WPTR&=WINDOW (14) 
CALL BEGINUPDATE(WPTR&) 
CALL LUPDATE(PEEK LONG(WPTR&+24),LHNDL&) 
CALL ENDUPDATE(WPTR&) 
RETURN 
END 
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USEFUL MEMORY LOCATIONS 
Name Size Addr Description 

-----------------------
Acount Word &A9A Alert Stage 0 to 3 
ApFontlD Word &984 Font Number of Application Font 
ApplLimit Long &130 Application Heap Limit 
ApplScratch Byte12 &A78 Application Scratch Area 12 by1es 
AppParmHandle Long &AEC Handle to Finder Information 
BootDrive Word &210 Which drive was system booted 
CaretTime Long &2F4 Caret Blink time in ticks (1/60 second) 
CurApName Str31 &910 Current Application Name Len/text 32 by1es 
CurApRefNum Word &900 Current Application Resource RefNum 
CurrentA5 Long &904 Value of Application A5 global pointer 
DAStrings Long4 &AAO Handles to ParamText Strings 4 Long Words 
DefltStack Long &322 Default space allotment for stack 
DeskPattem Byte8 &A3C DeskTop Pattern 
DlgFont Word &AFA Font Number for Dialogs and Alerts 
DoubleTime Long &2FO Double Click Interval in Ticks 
DragPattem Byte8 &A34 Pattern for Outline For Dragging 
DSAlertRect Rect &3F8 Rectangle for System Error Alert 
FinderName Str15 &2EO Name of Finder (What Appl to Execute on Exit) 
FScale Disable Byte &A63 O=Enable, nz=Disable Font Scaling 
MemErr Word &220 Last memory error 
PortBUse Byte &291 Serial Port B Use Flag By1e 
Print Err Word &944 Result Code from last print manager Routine 
ResErr Word &A60 Current Value of Res Err (Resource error Code) 
RndSeed Long &156 Random Number Seed (For Toolbox Random #'s) 
RomBase Long &2AE Base Address of ROM 
SCCrd Long &1D8 SCC read Base Address 
SCCwr Long &1DC SCC write Base Address 
ScrapCount Word &968 Count Changed by ZeroScrap 
ScrapHandle Long &964 Handle to Desk Scrap in Memory 
ScrapName Long &96C Pointer to scrap file name (Str255 format) 
ScrapSize Long &960 Size in By1es of Desk Scrap 
ScrapState Word &96A Tells where scrap is (Disk/Memory etc.) 
ScrDmpEnb Byte &2F8 Cmd-Shift-Number Disable=O 
ScrHRes Word &104 Pixels per Inch horizontal 
ScrBase Long &824 Base Address of Screen 
ScrVRes Word &102 Pixels per Inch Vertical 
SdVolume Byte &260 Speaker Volume (Low 3 bits only) 
SPAlarm Long &200 Alarm Setting (Seconds) 
SPPortA Word &1FC Modem Port Configuration 
SPPortB Word &1FE Printer Port Configuration 
SPPrint Byte &207 Printer connection Byte 
SysFontFAM Word &BA6 System Font number used in menus etc. (New Roms) 
SysFontSize Word &Ba8 System font size used in meues etc. (New Roms) 
TEScrpHandle Long &AB4 Handle to TEScrap 
TEScrpLength Word &ABO Length of TEScrap 
Ticks Long &16A Number of ticks since System Startup (1/60 second) 
Time Long &20C Number of Seconds since Jan 1st 1904 
VIA Long &1DA VIA base Address 
WindowList Long &9DA Pointer to 1 st Window in Window List (O=no Wind) 
WMgrPort Long &9DE Pointer to Window Manager Port 
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ALPHABETICAL LISTING OF TOOLBOX TERMS 

Term Type Definition Page 
$ String Pointer to String Variable 162 
& Long Integer Pointer to Long Variable 162 
% Integer Pointer to Integer Variable 162 
After Word ttem numberto Follow 181 

aiD Word Alert Template ID number 185 
Angle Word o to 360 Degrees 193 
Angle Word Degrees (I nteger 0 to 360) 165 
Angle Word Number of Degrees ClockWise (0 to 360) 171 
Aproc Long Pointer to Action Procedure 179 
Attr Word File attributes (See "Inside Mac") 164 
Axis ' Word l=Horz Move, 2=Vertical Move, O=Both 179 
Before Word ID of item to insert in front of 181 
B~ Long B~ number to SetlReset or Test 0 to 4,294,967,295 193 
B~Map Long Pointer to B~Map information 165 
BWPtr Long Behind which window pointer (-1 means in front of all) 185 
BWptr Long Behind Which Window 'Wptr' 177 
Byte 8 Bit Boolean True <> 0 False = 0 161 
Cell Point Cell Description 195 
Char Byte Passed as Word with ASCII in both hi & low Bytes 161 
CHndl Long Handle to cursor structure 166 
Chndl Long Control Handle 179 
ChrHnd Long Handle to text Specified in edit record 183 
clD Word Contol Resource ID number 179 
Cnum Word Column Number 195 
Color Long Color to be used 166 
Curs Var Cursor pattern: 68 total bytes 166 
Data Long Handle to actual Data (Nil ff No Data) 173 
Date$ Var$ String Variable to store Date String 189 
DB~ Long Destination BitMap 175 
dCol Word Number of Columns 195 
Denom Word Denominator 193 
Dhnd Long Destination Handle for Scrap 192 
diD Word Dialog ID 190 
diD Word Dialog Resource ID number 185 
Dlen word Length of data in bytes 195 
Doff Word Data offset in bytes 195 
Dproc Long Dialog Hook Procedure 190 
DPtr Long Destination Pointer 175 
Dptr Long Dialog Pointer 185 
Dptr Long Pointer to Data 195 
Drawit Byte Draw it Flag 195 
DRect Rect Defines the target Rectangle (same structure as Rect) 165 
Drect Rect Data Rectangle 195 
Drect Rect Destination Rectangle (Fit Text in this Rect) 183 
DRgn RgnHnd Destination Region Handle 172 
Drive Word Word specifing Which Drive 190 
DRaw Word Destination Row 175 
dRaw Word Number of Rows 195 
Dsto Long Storage area for Dialog (Nil ff in Heap) 185 
DstPtr Var& Variable which contains Destination Address 193 
dx Word Delta X Pos~ion 165 
dxy Long Delta x,y (0 if no change) 177 
dy Word Delta Y Position 165 
end Word end Select Range 185 
ErrNum Word Resource manager error number 164 
EvMsg Long Event Message Err Code in High Word 190 
EvRec Var Event Record 185 
Face Word Text Face bits (bold, italic etc,) 176 
FFproc Long File Filter Procedure 190 
Fixp Long Fixed Point Example: F&=num#'65536 176 
Fmod Word Text Mode (Mode 0 to 7) 176 
Fname Str File name: "quotes" or Variable$ 164 
Fname$ Var$ File name in variable$ 164 
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Fnum Word Text Font Number 176 
Fonm Word Mask for Form 189 
Fproc Long Filter Procedure 190 
Fproc Long Filter procedure for Dialog (0 if none) 185 
Fsize Word Font Size 1 to 127 176 
globe Long Long Word Pointer to application globals 165 
GoAway Byte True if GoAway Box 185 
GrfPtr Long Pointer to space for GrafPort 165 
Grow Byte Has Grow box Flag 195 
gWay Byte True H GoAway Box 177 
h Word Horizontal Position 174 
Hght Word Hight (in Pixels) 175 
Hndl Long FirstByte= PEEK(PEEK LONG(Hndl)) 163 
hNext byte Flag for next harz Cell 195 
Harz Word Size in Pixels Width 179 
Hscrl Byte Has Horzontal Scroll Bar Flag 195 
ID Word ID number of resource 164 
Ihndl Long Item Handle 185 
liD Word International Resource ID 0.1 189 
Indx Word Index number (From 1 to n typically) 164 
IRhndl Long International Resource Handle 189 
hem Word Item # in Menu 0= Title. 1.2.3 .... 181 
hems Handle Handle to a dialog item list 185 
hlprm Long International Parameter 189 
just Word O=Left.l =Center.-l =Right Text Justification 183 
Keys 8 Bytes Current Keyboard BitMap O=Up.l =Down Bits 192 
Kind Word Type of Comment(Comment Number) 173 
Len Long Length in Bytes 183 
Lhight Word list Hight in Pixels 195 
Ihndl Long Handle to List Record 195 
Lrect Rect Limit Rectangle 179 
Lsize Point Cell Size in Pixels 195 
Lwidth Word List Width in pixels 195 
Max Word Maximum control Value 179 
MBit Long Mask BitMap 175 
Mhndl Long Menu Handle: Mhndl&=GETMHANDLE(Menu Number) 181 
miD Word Menu ID number: This is the Menu Number 181 
Min Word Minumum control Value 179 
Mlist Long Handle to Complete Menu Bar 181 
MRect Var Mask Rectangle 175 
MSG% Var% Integer Variable Message 194 
Mttl Str Menu Thle 181 
Ntypes Word Number of File Types 190 
Numer Word Numerator 193 
Offset Type Description 166 
Offset Type Description 166 
Ofst Long Offset to Scrap 192 
Oh Word Height of rounded edge in Pixels 170 
OSerr Word Operating System Error Code 194 
Ow Word Width of rounded edge in Pixels 170 
Pat Var Pattern Definition 8 bytes (Bits:l ~Black) 166 
PenRec Var PenState Record 18 bytes 166 
PHndl Long Handle to pattern of 8 Bytes 166 
PicHnd Long Handle to Picture(PICTURES are limhed to 32K) 173 
plD ID Proc ID 195 
plD Word Proc ID. Window Definition 177 
PlyHnd Long Handle to Poly 174 
Pmode Word Pattern Transfer Mode 166 
Point Var Pointer to the first byte of two "Words· specHying Y. X 165 
Point Var Var$. Var& or Var%.Var% 162 
Prmpt Str Prompt String 190 
Proc Long Pointer to a Machine Language Routine 162 
ProclD Word Control Definhion Procedure ID 179 
ProclD Word Dialog procedure ID (Like Window) 185 
Plr Long FirstBytec PEEK(Ptr) 163 
Pxls Word Number of Pixels 176 
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Rect Var Pointer to the first byte of four "Words" 165 
Ref Can long Controls Ref Value 179 
Ref Can long Window long word Ref Value 177 
RefNum Word Resource file reference number 164 
RgnHnd long Handle to a Region 165 
Rhndl long Handle to resource 164 
Rnum Word Row Number 195 
Rproc long Resume Procedure (After Syserr) 185 
Rsize long Resource size in bytes 164 
SBtt long Source BitMap 175 
SBytes Word Source Bytes (Normally 72 for MacPaint,127 Max) 193 
Second long long Word of Seconds since January 1, 1904 189 
Seedh Word Vertical Offset in Pixels 175 
SeedV Word Horizontal Offset in Pixels 175 
Sele long Select End 183 
Sels long Select Start 183 
Size Word number of Bytes (0 n No Data) 173 
Slen long length of scrap in Bytes 192 
Slope long High Word=dy, low Word=dx 193 
Siopr Rect Slop Rectangle 179 
Smode Word Source Transfer Mode 166 
Spas Word Start offset position in bytes 165 
Sproc long Error Sound Procedure 185 
Sproc long Search Procedure 195 
SPtr long Source Pointer 175 
Sptr long Pointer to Scrap Info 192 
Sptr long Pointer to Source for Scrap 192 
SrcPtr Var& Variable which contains Source Address 193 
SRect Rect Defines the source Rectangle (same structure as Rect) 165 
SRgn RgnHnd Source Region Handle 172 
SRow Word Source Row 175 
Srply Var Standard File Reply 190 
STA% Var"10 Integer Variable Status 194 
Str len+String Either a quoted string or a string variable 161 
StrHnd long Handle to Relocatable String 189 
Strt Word Start Angle 0 to 360 (o=top) 171 
strt Word Start select range 185 
TeHndl long TEHandle same as ZBasic's TEHANDlE 183 
TIB Var Transfer Instruction Block 194 
tiD Word Target SCSIID 194 
Time$ Var$ String Variable to store Time String 189 
litle Str String for Control Title 179 
title Str Title of Dialog Box 185 
title Str Windownle 177 
TxtPtr long Pointer to 1 st character of Text 183 
TxtPtr long Pointer to text in memory 165 
Type long Example: DEFSTR lONG: T&=CVI("TEXT") 164 
Type long Scrap Type Example: 'TEXT' or 'PICT' 192 
Typlist Var Pointer to File Type list 190 
v Word Vertical Position 174 
Value Word Current control Value 179 
Var Any Variable Pointer to Any Variable 162 
vCell var Cell Variable 195 
VCmd Var Command Source of Bytes 194 
Vert Word Size in Pixels Height 179 
Vis Byte True if Visable 177 
Visable Byte True if Visable 179 
Vis able Byte Visable n True 185 
vNext byte Flag for next Vert Cell 195 
VPoint long Variable With Point Value in tt 174 
VRect Rect Variable Rect Modified by ToolBox Call 174 
Vrect Rect View Rectangle (Show text in this Rect) 183 
Vrect Rect View Rectangle 195 
Vscrl Byte Has Vertical Scroll Bar Flag 195 
Wait long number of ticks (timeout) 194 
Wdth Word Width (in Words) 175 
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Where 
wiD 
Wprt 
WPtr 
Wsto 
xPos 
xSize 
yPos 
ySize 

Word 
Word 
Long 
Long 
Long 
Word 
Word 
Word 
Word 

MACINTOSH APPENDIX ~4 

Where the point is on the screen (Global Coordinates). 
10 of resource Window 
Window Pointer 
Window Pointer Z8asic™: Wptr&=WINDOW(t4) 
Area to Store Window record (Nil in Heap) 
Left edge of horizontal position 
Horizontal size in pixels 
Right edge of horizontal position 
Vertical size in pixels 

177 
177 
179 
177 
177 
165 
165 
165 
165 

, , 
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INDEX OF TOOLBOX DIALOGSELECT 185 FRAMEARC 171 
ROUTINES DIBADMOUNT 190 FRAMEOVAL 171 

-- A -- DIFFRGN 172 FRAMEPOLY 174 
Page DIFORMAT 190 FRAMERECT 169 

ADDPT 174 DILOAD 190 FRAMERGN 172 
ADDRESMENU 181 DISABLEITEM 181 FRAMEROUNDRECT 170 
ADDRESOURCE 164 DISPOSDIALOG 185 FREEALERT 185 
ALERT 185 DISPOSECONTROL 179 FREEDIALOG( 185 
ANGLEFROMSLOPE 192 DISPOSEMENU 181 FRON1WINDOW 177 
APPENDMENU 181 DISPOSERGN 172 

DISPOSEWINDOW 177 -- G --
-- B -- DIUNLOAD 190 

DIVERIFY 190 GETCLIP 168 
BACKCOLOR 168 DIZERO 190 GETCREFCON 180 
BACKPAT 168 DRAGCONTROL 180 GETCTITLE 180 
BEGIN UPDATE 178 DRAGGRAYRGN 177 GETCTlACTION 180 
BITAND 193 DRAGWINDOW 177 GETCTLMAX 180 
BITCLR 193 DRAWl CONTROL 180 GETCTLMIN 180 
BITNOT 193 DRAWCHAR 176 GETCTLVALUE 180 
BITOR 193 DRAWCONTROLS 180 GETCURSOR 173 
BITSET 193 DRAWDIALOG 185 GETDITEM 185 
BITSHIFT 193 DRAWGROWICON 177 GETFNUM 176 
BITIST 193 DRAWMENUBAR 181 GETFONTINFO 176 
BITXOR 193 DRAWNEW 178 GETFONTNAME 176 
BRINGTOFRONT 177 DRAWPICTURE 173 GETICON 175 
BUDON 191 DRAWSTRING 176 GETINDTYPE 164 

DRAWTEXT 176 GETITEM 181 
-- C -- GETITEMICON 182 

-- E -- GETITEMMARK 182 
CALCMASK 175 GETITEMSTYLE 182 
CALCMENUSIZE 182 EMPTYRECT 169 GETITEXT 185 
CALCVIS 178 EMPTYRGN 172 GETKEYS 192 
CALCVISBEHIND 178 ENABLEITEM 181 GETMASKTABLE 175 
CAUTION ALERT 185 ENDUPDATE 178 GETMENU(ID) 181 
CHANGED RESOURCE 164 EOUALPT 174 GETMENUBAR 181 
CHECKITEM 181 EOUALRECT 169 GETMHANDLE 181 
CHECKUPDATE 192 EOUALRGN 172 GETMOUSE 190 
CLEARMENUBAR 181 ERASEARC 171 GETNAMEDRESOURCEl64 
CLiPABOVE 178 ERASEOVAL 171 GETNEWCONTROL 179 
CLiPRECT 168 ERASEPOLY 174 GETNEWDIALOG 185 
CLOSEDESKACC 188 ERASERECT 169 GETNEWMBAR 181 
CLOSEDIALOG 185 ERASERGN 172 GETNEWWINDOW 177 
CLOSEPICTURE 173 ERASEROUNDRECT 170 GETNEXTEVENT 192 
CLOSEPOLY 174 ERRORSOUND 185 GETPATTERN 168 
CLOSE PORT 168 EVENTAVAIL 192 GETPEN 168 
CLOSERESFILE 164 GETPENSTATE 168 
CLOSERGN 172 -- F -- GETPICTURE 173 
CLOSEWINDOW 177 GETPIXEL 174 
COLORBIT 168 FILLARC 171 GETPORT 168 
COPYBITS 173 FILLOVAL 171 GETRESFILEA TTRS 164 
COPYMASK 175 FILLPOLY 174 GETRESINFO 164 
COPYRGN 172 FILLRECT 169 GETRESOURCE 164 
COULDALERT 185 FILLRGN 172 GETS CRAP 192 
COULDDIALOG 185 FILLROUNDRECT 170 GETSTRING 189 
COUNTMITEMS 181 FINDCONTROL 180 GETWINDOWPIC 177 
COUNTRESOURCES 164 FINDDITEM 185 GE1WMGRPORT 177 
COUNTTYPES 164 FINDWINDOW 177 GETWREFCON 177 
CREA TERESFILE 164 FIXMUL 192 GETWTITLE 177 
CURRESFILE 164 FIXRATIO 192 GLOBAL TOLOCAL 174 

FIXROUND 192 GRAFDEVICE 168 

-- D -- FLASHMENUBAR 182 GROWWINDOW 177 
FN CHARWIDTH 176 

DELETEMENU 181 FN STRINGWIDTH 176 -- H --
DELMENUITEM 182 FN TEXTWIDTH 176 
DELTAPOINT 192 FONTMETRICS 176 HIDECONTROL 180 
DETACH RESOURCE 164 FORE COLOR 168 HIDECURSOR 173 
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HIDEDlTEM 185 LDRAW 196 PACKBITS 193 
HIDEPEN 168 LFIND 196 PAINTARC 171 
HIDEWINDOW 177 LGETCELL 196 PAINTBEHIND 178 
HILITECONTROL 180 LGETSELECT 196 PAINTONE 178 
HILITEMENU 181 LINE 169 PAINTOVAL 171 
HILITEWINDOW 177 L1NETO 169 PAINTPOLY 174 
HIWORD 193 LLASTCLICK 196 PAINTRECT 169 
HOMERESFILE 164 LNEW 196 PAINTRGN 172 

LNEXTCELL 196 PAINTROUNDRECT 170 
-- I -- LOAD RESOURCE 164 PARAMTEXT 185 

LOADSCRAP 192 PENMODE 168 
INFOSCRAP 192 LOCAL TOGLOBAL 174 PENNORMAL 168 
INITALLPACKS 189 LONGMUL 192 PENPAT 168 
INITCURSOR 173 LOWORD 193 PENSIZE 168 
INITDIALOGS 185 LRECT 196 PICCOMMENT 173 
INITFONTS 176 LSCROLL 196 PINRECT 177 
INITGRAF 168 LSEARCH 196 PLOTICON 175 
INITMENUS 181 LSETCELL 196 PORTSIZE 168 
INITPACK 189 LSETSELECT 196 PT2RECT 169 
INITPORT 168 LSIZE 196 PTINRECT 169 
INITRESOURCES 164 LUPDATE 196 PTINRGN 172 
INITWINDOWS 177 PTIOANGLE 192 
INSERTMENU 181 -- M -- PUTSCRAP 192 
INSERTRESMENU 181 
INSETREGT 169 Ml\PPOLY 174 .... n .. 
INSETRGN 172 MAPPT 174 
INSMENUITEM 182 MAPRECT 174 RANDOM 192 
INVALRECT 178 MAPRGN 174 REALFONT 176 
INVALRGN 178 MAXSIZERSRC 164 RECTINRGN 172 
INVERTARC 171 MEASURETEXT 176 RECTRGN 172 
INVERTOVAL 171 MENUKEY 181 RELEASE RESOURCE 164 
INVERTPOLY 174 MENUSELECT 181 RESERROR 164 
INVERTRECT 169 MODALDIALOG 185 RGETINDRESOURCE 164 
INVERTRGN 172 MOVE 169 RMVERESOURCE 164 
INVERTROUNDRECT 170 MOVE CONTROL 180 RSRCMAPENTRY 164 
ISDIALOGEVENT 185 MOVE PORTIO 168 RSRCZONEINIT 164 
IUDATEPSTRING 189 MOVETO 169 
IUDATESTRING 189 MOVEWINDOW 177 -- S --
IUGETINTL 189 MUNGER 189 
IUMAGIDSTRING 189 SAVEOLD 178 
IUMAGSTRING 189 -- N -- SCALEPT 174 
IUMETRIC 189 SCROLLRECT 173 
IUSETINTL 189 NEWCONTROL 179 SCSICMD 194 
IUTIMEPSTRING 189 NEWDIALOG 185 SCSICOMPLETE 194 
IUTIMESTRING 189 NEWMENU 181 SCSIGET 194 

NEWRGN 172 SCSIINSTALL 194 
-- K -- NEWSTRING 189 SCSIRBLIND 194 

NEWWINDOW 177 SCSIREAD 194 
KILLCONTROLS 179 NOTEALERT 185 SCSIRESET 194 
KILLPICTURE 173 SCSISELECT 194 
KILLPOLY 174 -- 0 -- SCSISTAT 194 

SCSIWBLIND 194 
-- L -- OBSCURECURSOR 173 SCSIWRlTE 194 

OFFSETPOLY 174 SECTRECT 169 
LACTIVATE 196 OFFSETRECT 169 SECTRGN 172 
LADDCOLUMN 196 OFFSETRGN 172 SEEDFILL 175 
LADDROW 196 OPENDESKACC 188 SELECTWINDOW 177 
LADDTOCELL 196 OPENPICTURE 173 SELITEXT 185 
LAUTOSCROLL 196 OPEN POLY 174 SENDBEHIND 177 
LCELLSIZE 196 OPEN PORT 168 SETCLIP 168 
LCLICK 196 OPENRESFILE 164 SETCREFCON 180 
LCLRCELL 196 OPENRFPERM 164 SETCTITLE 180 
LDELCOLUMN 196 OPENRGN 172 SETCTLACTJON 180 
LDELROW 196 SETCTLMAX 180 
LDISPOSE 196 -- P -- SETCTLMIN 180 
LDODRAW 196 SETCTLVALUE 180 
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SETCURSOR 173 TEDISPOSE 184 
SETDITEM 185 TEGETTEXT 184 
SETEMPTYRGN 172 TEIDLE 184 
SETFONTLOCK 176 TEINIT 184 
SETFSCALEDISABLE 176 TEINSERT 184 
SETITEM 181 TEKEY 184 
SETITEMICON 182 TENEW 184 
SETITEMMARK 182 TEPASTE 184 
SETITEMSTYLE 182 TEPINSCROLL 184 
SETITEXT 185 TESCROLL 184 
SETMENUBAR 181 TESELVIEW 184 
SETMENUFLASH 182 TESETJUST 184 
SETORIGIN 168 TESETSELECT 184 
SETPENSTATE 168 TESETTEXT 184 
SETPORT 178 TESTCONTROL 179 
SETPORTBITS 168 TEUPDATE 184 
SETPT 174 TEXTBOX 184 
SETRECT 169 TEXTFACE 176 
SETRECTRGN 172 TEXTFONT 176 
SETRESATTRS 164 TEXTMODE 176 
SETRESFILEA TTRS 164 TEXTSIZE 176 
SETRESINFO 164 TICKCOUNT 192 
SETRESLOAD 164 TRACKBOX 178 
SETRESPURGE 164 TRACKCONTROL 180 
SETSTRING 189 TRACKGOAWAY 177 
SETWINDOWPIC 178 
SETWREFCON 178 -- U --
SETWTITLE 177 
SFGETFILE 190 UNIONRECT 169 
SFPGETFILE 190 UNIONRGN 172 
SFPPUTFILE 190 UNIQUEID 164 
SFPUTFILE 190 UNLOADSCRAP 192 
SHIELDCURSOR 173 UNPACKBITS 193 
SHOWCONTROL 180 UPDATERESFILE 164 
SHOWCURSOR 173 UPDTCONTROL 180 
SHOWDITEM 185 UPDTDIALOG 185 
SHOWHIDE 177 USERESFILE 164 
SHOWPEN 168 
SHOWWINDOW 177 -- V --
SIZECONTROL 180 
SIZE RESOURCE 164 VALIDRECT 178 
SIZEWINDOW 178 VALlDRGN 178 
SLOPEFROMANGLE 192 
SPACEEXTRA 176 -- W --
STILLDOWN 190 
STOPALERT 185 WAITMOUSEUP 190 
STUFFHEX 174 WRITERESOURCE 164 
SUBPT 174 
SWAP FONT 176 -- X --
SYSBEEP 192 XORRGN 172 
SYSTEMCLlCK 192 
SYSTEMEDIT 192 -- Z -
SYSTEMEVENT 192 
SYSTEMMENU 192 ZEROSCRAP 192 
SYSTEMTASK 192 ZOOMWINDOW 178 

-- T _. 

TEACTIVATE 184 
TEAUTOVIEW 184 
TECALTEXT 184 
TECLICK 184 
TECOPY 184 
TECUT 184 
TEDEACTIVATE 184 
TEDELETE 184 
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ABS 172 
AND 173 
APPEND 140,174, E42 
APPLE MENU E43 
ASC 175 
ATN 176 
AUTO 177 
Abbreviations 32 
Accuracy 56 

versus speed 60 
Memory Requirements 58 

Add line numbers A78 
Adding Icons to Applications E39 
Adobe PostScript™ E25 

INDEX 

Allocating Memory Blocks E149 
Alpha listing of all Toolbox terms E199 
Alpha listing of all Toolbox stuff E204 
Amstrad B1 
Apple IIC1 
AppleTalk E26 
Applesoft Conversions D22 
Arc 90 
Array Bounds Checking 74 

Variables 72 
Variables, Memory Required 52 

Aspect Ratio 310, 92 
Assembly 144 

BASE OPTION 179, 73 
BASICA Conversions A25 
BCD 56 
BEEP 178 
BIN$ 180 
Binary 180, 46 
Binary Math, Z80 B9 
Bits 180 
Blinking Text C8 
BLOADA29 
BLOCKMOVE E45 
Boolean 180 
BOX 181, 93 
Brads 91 
BREAK E1 07, E46 
Break Points 155 
Breaking out of a program 24 
BSAVEA30 
BUNDLEE47 
BUTTON E48 

Highlighted E49 

Calculator 18 
CALL "DOS" A31, 145, 182, A31, E52 
CASE 183 
CGAA10 
CHAIN 188, 192, 26, E20 
Changing File names 278, 318 
Character 183 
Character Size E143 

CHDIRA34 
CHR$185 
CINTA35 
CIRCLE 186,88,90 
CLEAR 188 
CLEAR END 188, 27 
CLEAR INDEX$ 188 
CLEAR LPRINT E53 
Clear to End-Of-Line 190 
Clear to End-Of-Page 190 
ClipBoard E21 
Clipping 82 
Clipping 89 
CLOSE 189, 319 
Close files 102 
Closing the Printe rDriver E53 
CLS 190, D26 
CLS LINE 190 
CLS PAGE 190 
COLOR 191, 95, A36, D26 
COM BUFFA38 
Command Window E9 
COMMAND$ A41 
COMMON 192, 27 
Communications 288 
COMPILE 193, E54 
Compile time errors 28 
Complex strings 63 
Condnional Operators 44 
CONFIG 194 
Configuration 12 
Configuration, MSDOS A12 
Configuring Drive Specs C8 
Configuring Scientific Accuracy 39 
Constants 48 
Constants, Memory requirements 49 
Constants, String Pointer 305 
Convert to Lowercase FN 346 
Convert to Uppercase 346 
Converting Applesott D22 
Converting BASICA A25 
Converting MSBASIC programs E29 
Converting other BASIC programs 162 
Converting QulckBASICTM A25 
Converting Strings to numbers 352 
Converting Turbo BASIC A25 
COORDINATE 195, 80 
COS 196 
CPIM B1 
Creating a Mouse Cursor E57 
CREATORE5S 
Crnical Error Handling, MSDOS A23 
Cross Reference 171 
CSRLlN 197 
CURSORE56 
Cursor Posnion 197 
CVB 198 
CVI199 



DATA 200 
Data Fork El12 
DATE$ 201, A42, 029 
Debugging 154 
Debugging, Single Step 154 
Decimal 46 
DEF202 
DEF FN 140, 203 
DEF LEN 204, 65 
DEF LPRINT C14, 030, E59 
DEF MOUSE 205, A43, 031, E60 
DEFOPENE61 
DEF PAGE E62 
DEFSEGA46 
DEFTA8206 
DEF USR 145, 207, A47 
DEFDBL INT E58 
DEFPAGEA44 
DEFSTR LONG E63 
DEFSTR WORD E63 
Degrees 91 
DELAY 208 
DELETE 209 
Deleting files 102 
Device Independent Graphics 81 
DIALOG El 08, E64 
DIM 210, 211,64 
DIR212, E72 
Directory 19 
Disabling the default Window, E157 
Disk Capacities 157 
Disk Error Codes 124 
Disk Errors 122 
Disk Input Output 98 
Divide 170 
Divide, Floating point and integer 39 
00213 
DO-UNTIL 138 
DOS3.3C2 
DOS 99 
Double precision 13 
DRAWA77 

EDIT214 
EDIT FIELD E73 
EDIT MENU E75 
Edit Window El0 
EDIT$ E76 
EDITOR 034 
Edttor, Full Screen A94 
Editor, Full Screen ProDOS 046 
Edttor, Standard Line 14 
EGAA10 
EJECTE77 
ELSE 215 
Email 2 
END 216, A48 
END FN 217 
END IF 218 

INDEX 

END SELECT 219 
End-Of-File checking 122 
EOF220 
Erase Array 188 
Erase File 249 
ERRMSG$221 
ERROR 222, 223 
ERROR function 124 
Error Levels A48 
Error Messages 29, 221 
Errors, Disk file 122 
Errors 28, E139 
Executing Z8asic programs 22 
Exit Loops 136 
Exiting a program 24 
EXP 224 
Exponential Notation, 55 
Expression, byte 35 
Expressions 34 

Configuring 37 
integer 35 
Optimized for integer 37 

Faster Printing on Macintosh, E152 
Fatal Runtime Errors 30 
File Handling 98 

length (Macintosh) E15 
Pointer 99 
Records 313 
Defining Types E61 
Error codes 124 
getting length 104 
Input 104 
LOADE78 
Number of files 
position pointer 105 
Read 104 
Routing to a 103 
SAVE E78 
size limitations 106 
Wrtte 104 
Comma 08 
number of records 104 
Random methods 114 
Records 105 
Sequential method 108 

Filename 99 
FILES A51 
FILES$ E78 
Filespec 99, 157 
FILL 94, 225 
Fill Screen with Characters 190 
FIND 20, 226, 69, 239 
Finder E8 
FINDERINFO E81 
FIX 227, A51 
Floating point 54 
FLUSH EVENTS E82 
FN 140, 228, 229 



Font El43 
FOR 230, 137 
Formatting text 303 
Four Voice Sound E137 
FRAC231 
FREAS2 
Full Screen Editor A94, 046 
Function Keys A55, A67 
FUNCTIONS 140 

GEnie 2 
GET 232 
GET FILE INFO E83 
GET VOLUME INFO E85 
GET WINDOW E87 
Getting Started 8 
Glossary 171 
GOSUB234 
GOT0235 
Grads 91 
Graphic Coordinates, Printing At 97 
Graphics 80 
Graphics lines 86 

HANDSHAKE E88 
Hard Disks C8 
HELP 236 
Hercules A 10 
HEX$237 
Hexidecimal 46 
HFS Ell 
HFSE72 

INDEX 

How To Write Macintosh Programs E17 

IBMA2 
ICON Types E8 
ICONS E39 
IF 238 
ImageWr~er E24 
INDENTA53 
Indenting 136 
INDEX$ 68, 239, E21, E89 

erase contents 188 
More than one E89 

INDEX$068 
INDEX$168 
INDEXF 68, 239 
INKEY$ 134,241, AS5, E89 
INP242 
INPUT 126, 243 
INPUT# 104, 246 
INPUT"Io 126, 133 
INPUT@126 
Inserting Source Code 140 
INSLOTD35 
INSTR247 
INT248 

Introduction 5 
Inverse Text 014 

Joystick 205 

KayPro Bl 
KEY$ AS6 
Keys, Dffferent 33 
Keywords 168 
KILL 249, E90 
KILL PICTURE E93 

Labels 148 
LaserWr~er E24 
LCASE$346 
LCOPYE94 
LEFT$ 251 
LEN 252 
LET 253 
Lightpen 205 
LINE 144, 182,254 
Line Editor 17 
Line numbers 148 
LINE INPUT 255 
LlNEINPUT# 104, 256 
Lines 86 
LIST 151, 257 
LLiST 257 
LOAD 258 
Load A file E78 
Loading Old Programs Ell 
LOC 104,259 
Local variables 150 
LOCATE 260, A57 
Locking Memory Blocks E149 
LOF 104, 261, E95 
LOG 262 
Logical Operators 45 
LONG FN 141,263 
LONG IF 152, 264 
Longlntegers E12 
Loops 136 

Exiting 136 
LPOS300 
LPRINT 265, E24, E96 

Machine Language 144 
MACHLG266 
Macintalk E27 
Macintosh El 
Macintosh Specnic Configure E16 
Macintosh ToolBox E160 
MacPaint E23 
Mailing List 115 
Math functions, derived 41 
Math Operators 36 



Math Speed 39 
Matrix manipulations 75 
MAYBE 267 
MEM 26B, 269, A58, D36, E97 
Memory B6 
Memory Manager, Macintosh E19 
Memory Map, ZBO B17 
Memory Monitor DA E9B 
MENU E99, El00, El0l 
MERGE 270 
Meta-Characters E44 
MFSEll 
MID$ 271, 272 
Mini-Compiler 20 
MKB$273 
MKDIRA60 
MKI$274 
MOD 275 
MODE 276, A61, C7, D37, El03 
Mode B5 
MOUSE 277 
MOUSE A63, A65, El04, El06 
Mouse, Type definition 205 
MSBASIC conversions E29 
MSDOSA2 
Mulitline IF statement 152 
Multi-line function 141 
Multiple line statements 149 

NAME 278 
Negation 36 
NEW 279 
NEXT 280 
Non-Relocatable Blocks E149 
NOT 281 

INDEX 

Notation, Scientific and Exponential 55 
Number of Records 315 
Numeric Conversions 46 
Numeric Range 55 

Object Code 156 
OCT$282 
Octal 46 
Off Screen Coordinates 82 
ON COM ERROR A66 
ON ERROR 283 

. ON GOSUB 284 
ON GOTO 285 
ON INKEY$ A67 
ONLINE D38 
OPEN 286, El12 
OPEN TALK El14 
Open Files 101 
OPEN"A" El12 
OPEN"C" 288, A69, E113 
Opening Files 98 
OR 290 
OUT 291 

Out-Of-Memory 74 
OUTSLOTD39 
Oval 92,310 
Overflow, Integer 53 
Overflow, Real 56 
Overlays B22 

PAGE 292, 293 
PAGE LPRINT A69, E115 
PAINT 94, A72 
PALETIEA73 
Parentheses 43 
Patch 12 
PATH 294, D40 
PATH$A74 
Path names E78 
PEEK 295, A75 
PEN El16 
Perpetual Sort 70 
Phoneme E28 
PICTE21 
PICTURE El17, El18 
Pie 90 
Pixel 80 
Pixel Coordiantes 195 
Pixel Versus Relative Coordinates 82 
PLOT 86,296 
PLOT USING A76 
POINT 87, 298 
POINTD41 
POKE 299, A77 
Porting Programs 156 
POS300 
PostScript E25 
PRCANCEL E120 
Pre-Defined USR 350 
Precedence, Order of 42 
PRHANDLE E121 
PRINT 125, 302 
PRINT USING 303, E123 
Print Formatting 303 
Print Program 257 
Print Source Code 257 
Print Window E94 
PRINT#301 
PRINT%96 
PRINT@126 
Printer 125 
Printer Slot D16 
Printing Arrays 75 
ProDOSDl 
ProDOS disk errors Dll 
ProDOS Pathnames Dl0 
Program addressing 144 
Program Structure 148 
Program Tracing 154 
PSTR$305 
Purgable Blocks E149 
PUT 306, E124 



PUT FILE INFO E125 

Quick Sort n 
QuickBASIC conversions A25 
QUIT 308 

Radians 91 
RANDOM 309, 267 
Random Access files 114 
RATIO 310,92 
READ 312 
READ FILE E126 
READ# 104, 311 
Reading From a File 104 
REC 104, 315 
RECORD 313 
Record 99 
Records in a file 316 
Reference Section, Macintosh E42 
Relative Coordinates 81 
Relocatable Blocks E149 
REM316 
Remove line numbers A86 
RENAME 317, D42, E127 
Renaming files 102 
RENUM 18, 318 
RENUM' A78 
RESET319 
Resolution 80, 83 
Resource Fork E112 
RESTORE 320 
RETURN 321 
RIGHT$322 
RMaker E32 
RMDIRA79 
RND323 
Rounding 57 
ROUTE 324, E128 
RS-232 Communications 288 
RS-232, MSDOS A 17 
RUN 22 
RUN325,326 
RUND43 
RUN filename 22, E129 
Run Time errors 30 
RUN'22 
RUN+22 
Running a program 22 

SAVE 327 
Save a File E78 
Save Configuration 12 
SCREEN A80, A81 
Screen 125 
Screen dump to printer A69 
SCROLL BUTTON E131 
SCROLLE130 

INDEX 

Scroll Bars E131 
Seeing ·Pixels· 87 
SEGMENT E134, E19 
SEGMENT RETURN E134 
Segment of a Circle 90 
SELECT 328 
SELECT CASE 183 
Sequential Access files 108 
Serial communications 288 
Setting Tab stops 206 
SGN329 
SHARE 27 
SHELLA82 
Shell Sort 76 
Shift 36 
SHUTDOWN E136 
Simple Strings 63 
SIN 330 
Single Precision 13 
Single Step Debugging 
Sort, Perpetual 70 
Sorting 76 
SOUND 331, E137, 138 
Source Code 156 
Space Required After Keywords, 51 
SPACE$332 
Spaces between keywords 150 
SPC333 
Specialized graphics 97 
SQR334 
Standard Line Ed~or 14 
Standard Reference 170 
STEP 335 
STOP 336 
STR$337 
STRING$338 
String Constant pointer 305 

functions 61 
Length 252 
Variables 60 
Variables, Defining the length 64 
Complex 33 
Inserting in INDEX$ 69 
Simple 33 

Structure 148 
SWAP 340 
SYSERROR, E139 
SYSTEM 339 

TAB 341 
TALKE140 
TAN 342 
Technical Support 2 
TEHANDLE E141 
Terms and Defin~ions 32 
TEXTE21, E143 
Text and Graphics integration C8 
Text Styles E143 
TFORMATA83 



TIME$ 343, A84 
TIMER AB5, E111, E144, E145 
ToolBox Arcs E171 
ToolBox Binary E193 
ToolBox Calculations E193 
ToolBox Clipboard/Scrap E192 
ToolBox Color E168 
ToolBox Control Manager E179 
ToolBox CopyBits E173 
ToolBox Cursor E173 
ToolBox Desk Accesories E188 
ToolBox Dialog Manager E185 
ToolBox expressions, E162 
ToolBox File InpuVOutput E190 
ToolBox Fonts E176 
ToolBox GralPort E168 
ToolBox Handles, E163 
ToolBox Icons E175 
ToolBox International Routines E189 
ToolBox Line E169 
ToolBox LIST Manager E195 
ToolBox Memory Locations E198 
ToolBox Menu Manager E181 
ToolBox Miscellaneious E192 
ToolBox Mouse E191 
ToolBox Move E169 
ToolBox Ovals E171 
ToolBox Packbits E193 
ToolBox Pen E168 
ToolBox Picture E173 
ToolBox Pointers, E163 
ToolBox Polygons E174 
ToolBox QuickDraw E165 
ToolBox Rectangles E169 
ToolBox Regions E172 
ToolBox Resource Manager EI64 
ToolBox RoundRect E170 
ToolBox Scrap Manager E192 
ToolBox Scroll E173 
ToolBox SCSI E194 
ToolBox SCUZZY E194 
ToolBox String Handling E189 
ToolBox terms E161 
ToolBox Text E176 
ToolBox Text Edit E183 
ToolBox Unpackbits E193 
ToolBox Window Manager EI77 
Toolbox, E160 
Trapping Disk errors 123 
Trigonometric functions 40 
TROFF344 
TRON 24, 128, EI46, 154,345, E147 
T ron Monitor DA E 148 
TRS-80 Bl 

UCASE$346 
UNNUMA86 
UNS$347 
Unsigned integer 347, 46 

INDEX 

UNTIL 348 
USING 303 
USR 182, 349 

VAL 352 
Variables 50 

Address Pointer 353 
names 150 
Array 72 
Array Memory requirements 78 
Global 150 
Integer 53 
Local 150 
Memory Required 52 
names 51 
String 60 
String lengths 64 
String memory requirements 66 
Type Declarations 50 

VARPTR 353, A91 
VARSEGA91 
Videx Card C7 
VIEW PRINT A92 
Volume Number E112, E78 

WAITA93 
WAVEE151 
WEND 354 
WHILE 355 
WHILE-WEND 139 
WIDTH 356, E152 
WINDOW CLOSE E155 
WINDOWE153 
WINDOW OFF E157 
WINDOW OUTPUT E155 
WINDOW PICTURE E158 
WINDOW Types E156 
Window Refresh, E158 
WINDOW, GralPort E154 . 
WINDOW, Size EI54 
WRITE# 357, 358 
Writing to a File 103 

XELSE 359 
XOR360 

Zedcor Address 2 
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