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601:

602:

603: PROCEDURE KeyDownEvents;

604:

605: { A key was pressed. Do something with incoming character. }
606:

607: VAR

608:

609: ch : CHAR;

610:

611: BEGIN

612: WITH theEvent DO

613: BEGIN

614: ch := CHR( BitAnd( message, charCodeMask ) );
615:

616: IF BitAnd( modifiers, CmdKey ) <> 0

617: THEN DoCommand( MenuKey( ch ) ) { Execute a command }
618:

619: END { with }

620: END; { KeyDownEvents }

621:

622:

623: PROCEDURE DialogEvents;

624:

625: { Handle events recognized as belonging to the data
626: entry modeless dialog. }

627:

628: VAR

629:

630: itemHit : INTEGER;

631: flag : BOOLEAN;

632:

633:

634: PROCEDURE TranslateChar( message : LONGINT );

635:

636: { Translate character reported by a keydown event into an

637: equivalent itemHit value. This lets people use the keyboard or
638: the mouse to click buttons in the entry form dialog. Chars that
639: are not translated are passed to DialogSelect later. }

640:

641: VAR

642:

643: keyCode : LONGINT; { Not the same as an ASCII value! }
644:

645: BEGIN

646: keyCode := BitAnd( message, keyCodeMask ) DIV 256;

647: IF ( keyCode = KeyReturn ) OR ( keyCode = KeyEnter )

648: THEN itemHit := Ok { Simulate click on the Ok button }
649: END; { TranslateChar }

650:

651:

652: BEGIN

653:

654: itemHit := Ok - 1; { Any value <> Ok is Okay }

655:

656:

657: { If event is a keypress, check whether command key is down. If it
658: is, then ignore it -- command keys should not be passed to the
659: Dialog manager. They will be handled in the usual way. }

660:

661: WITH theEvent DO

662: IF what = KeyDown THEN

663: IF BitAnd( modifiers, CmdKey ) = 0

664: THEN TranslateChar( message ) { Set itemHit }

665: ELSE exit; { Ignore menu command keys }

666:

667:




668:
669:
670:
671:
672:
673:
674:
675:

682:
683:

696:
697:
698:
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{ Check via DialogSelect whether an enabled item was clicked, enter
chars into fields, etc. But if the "next" button was clicked by
pressing return or enter, don't call DialogSelect. This avoids
passing the characters we want to process here--cr and enter--rather
than passing them to the dialog manager. }

IF itemHit = NextButton
THEN flag := TRUE
ELSE flag := DialogSelect( theEvent, dPtr, itemHit );

Finish processing Dialog event by checking for clicks on the Ok or
Cancel buttons, and take appropriate actions. }

IF flag THEN

CASE itemHit OF

NextButton : DoNext;

PrevButton : DoPrevious;

Cancel : RecToDialog

OTHERWISE dataDirty := TRUE { Assume a change was made }
END { case }

END; { DialogEvents }

699: PROCEDURE SetUpCursors;

700:
701:
702:
703:
704:
705:
706:
707:
708:
709:
710:

{ Initialize cursor patterns }

BEGIN
iBeam := GetCursor( IBeamCursor );
watch := GetCursor( WatchCursor ):
cross := GetCursor( CrossCursor );
ResetCursor

END; { SetUpCursors }

711: PROCEDURE SetUpMenuBar;

712:
713:
714:
715:
716:
717:
718:
719:
720:
721:
722:
723:
724:
725:
726:
727:
728:
729:
730:
731:
732:
733:

{ Initialize and display menu bar }

BEGIN
appleMenu GetMenu( AppleID ); { Read menu resources }
fileMenu GetMenu( FileID )i
editMenu GetMenu ( EditID )i
recordMenu := GetMenu( RecordID ):

InsertMenu( appleMenu, { Insert into menu list }

0);
InsertMenu( fileMenu, 0);
InsertMenu( editMenu, 0);
InsertMenu( recordMenu, 0 );
AddResMenu( appleMenu, ‘'DRVR' ); { Add desk accessory names }
DrawMenuBar { Display the menu bar }

END; { SetUpMenuBar }

(continued)
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734: PROCEDURE SetUpDialog;

735:
736:
737:
738:
739:
740:
741:
742:
743:
744:
745:
746:
747:
748:
749:
750:
751:
752:
753:
754:
755:
756:
157:
758:
759:
760:
761:
762:
763:
764:
765:
766:
767:
768:
769:
770:
771:
772:
773:
774:
775:
776:
177:
778:
779:
780:
781:
782:
783:
784:
785:
786:
787:
788:
789:
790:
791:
792:
793:
794:
795:
796:
797:
798:
799:
800:
801:

{ Initialize the entry form dialog and cursor shape areas

VAR
itemType : INTEGER;
item : Handle;
itemRect : Rect;
itemNo : INTEGER;
BEGIN

-

dPtr := GetNewDialog( EntryID, NIL, POINTER(-1) );
IF dPtr = NIL
THEN ExitToShell; { End program ~- dialog not avialable }

Copy handles of each edit text item in the dialog. This makes
transfering strings to and from the dialog easier and avoids
calling GetDItem too often. }

FOR itemNo := 0 TO MaxField - 1 DO
BEGIN
GetDItem( dPtr, itemNo + FirstEditItem,
itemType, item, itemRect );
IF item = NIL
THEN ExitToShell; { A field is missing! }
itemHandles[ itemNo + 1 ] := item
END; { for }

Initialize area rectangles in which the cursor takes different
shapes to indicate what you can do. Assumes that all buttons are
the lowest objects below the same horizontal plane. This plan may
not work if you change the location of objects in the dialog. }

editArea := dPtr”.portRect;
buttonArea := editArea;

GetDItem( dPtr, Ok, itemType, item, itemRect ); { Ok button }

WITH itemRect DO

BEGIN
top := top - 4;
editArea.bottom := top;
buttonArea.top := top

END { with }

END; { SetUpDialog }

PROCEDURE SetUpArray;

{ Initialize data array as non-relocatable object on heap }

BEGIN

theData := DataArrayPtr( NewPtr( SizeOf( DataArray ) ) );
IF MemError <> NoErr THEN
BEGIN
DisplayError( 1, 'Not enough memory’,
'Set MaxRec to lower value', StopError );
ExitToShell
END; { if }

END; { SetUpArray }




802: PROCEDURE Initialize;
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803:

804: { Program calls this routine one time at start }

805:

806: BEGIN

807: SetUpCursors; { Initialize various cursor patterns }
808: SetUpMenuBar; { Initialize and display menus }

809: DisplayAboutBox; { Identify program }

810: SetUpDialog; { Initialize data entry dialog }

811: SetUpArray; { Initialize data array }

812: ReadFromDisk; { Read records or start new file }
813: quitRequested := FALSE { TRUE on selecting Quit command }
814: END; { Initialize }

815:

816:

817: FUNCTION QuitConfirmed : BOOLEAN;

818:

819: { The program's "deinitialization" routine. }

820: { Returns TRUE if it's okay to quit program }

821:

822: CONST

823:

824: Yes = Ok; { Button numbers }

825: No = 3;

826:

827: VAR

828:

829: itemHit INTEGER;

830:

831: BEGIN

832: IF QuitRequested THEN { Quit command chosen }

833: BEGIN

831: ResetCursor; { Change cursor to standard arrow }

835: IF dataDirty THEN { Need confirmation if editing was done }
836: BEGIN

837: itemHit := CautionAlert( SavelID, NIL ); { Display alert }
838: IF itemHit = Cancel

839: THEN

840: quitRequested := FALSE { Quit not confirmed }
841: ELSE

842: IF ItemHit = Yes

843: THEN

844: BEGIN

845: DoSave; { Try to save records }
846: quitRequested := NOT dataDirty { TRUE if that worked }
847: END

848: END { if }

849: END; { if }

850: QuitConfirmed := quitRequested { Pass result as function value }
851: END; { QuitConfirmed }

852:

853:

854: PROCEDURE ChangeCursor;

855:

856: { Change cursor shape according to its position }

857:

858: VAR

859:

860: NewCursor : CursHandle;

861: mouseLocation : Point;

862: oldPort : GrafPtr;

863:

8G4: BEGIN

8G5:

866: { If another window is frontmost, exit this procedure. This lets
867: desk accessories handle their own cursor changes. }

8€8:

(continued)



314 == Programming with Macintosh Turbo Pascal

869: IF FrontWindow <> dPtr THEN Exit;

870:

871:

872: { All points must be in reference to the dialog window. First save the
873: old port for later restoring, then set the port to the dialog record
874: pointer. }

875:

876: GetPort ( oldPort ); SetPort( dPtr );

877:

878:

879: { Locate the mouse in local coordinates, that is, relative to the
880: current grafPort--the dialog window. }

881:

882: GetMouse ( mouseLocation );

883:

884:

885: { Check whether mouse is inside one of the areas in which its shape
886: changes to indicate what you can do there. }

887:

888: IF PtInRect( mouseLocation, editArea ) { I Beam for edit area }
8€9: THEN NewCursor := iBeam ELSE

890:

891: IF PtInRect ( mouseLocation, buttonArea ) { Cross for the buttons }
892: THEN NewCursor := Cross

893: ELSE NewCursor := NIL; { Arrow for other areas }
894:

895:

896: { If the above logic calls for a change in the cursor shape, then
897: set the cursor to a new shape. Otherwise, do nothing. Doing this
898: avoids repeated calls to SetCursor every time through this loop. }
899:

900:

901: IF NewCursor <> theCursor THEN

902: BEGIN

9C3: IF NewCursor = NIL

904: THEN InitCursor { Change to standard arrow }
905: ELSE SetCursor( NewCursor™" ); { Change to another shape }
9C6: theCursor := NewCursor { Remember current shape }
967: END; { if }

908:

909:

910: { Restore the original port, saved on entry to this procedure. }
911:

912: SetPort( oldPort )

913:

914: END; { ChangeCursor }

915:

916:

917: FUNCTION IsProgramEvent ( eventMask : INTEGER;

918: VAR theEvent : EventRecord ) : BOOLEAN;

919:

920: { Returns true if GetNextEvent returns true. Also handles dialog events. }
9z1:
922: BEGIN

923:

924: { Note: function IsDialogEvent must be called after GetNextEvent even
9z5: if that function returns false. Otherwise, null events will not be
926: send to IsDialogEvent and the cursor will not blink. }

927:

928: IsProgramEvent := GetNextEvent ( eventMask, theEvent );

929: IF IsDialogEvent( theEvent )

930: THEN DialogEvents

931:

932: END; { IsProgramEvent }
933:




934:
935:
936:
937:
938:
939:
940:
941:
942:
943:
944:
945:
946:
947:
948:
949:
950:
951:
952:
953:
954:
955:
956:
957:
958:
959:
960:
961:
9€2:
963:
9€4:
9€5:
9€6:
967:
968:
969:
970:
971:
972:
973:
974:
975:
976:
977:
978:
979:
9€0:
9¢1:
9€2:
983:
984:
9€5:
985:
987:
988:
989:
990:
991:
992:
993:
994:
995:
996:
997:

PROCEDURE DoSystemTasks;
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{ Do operations at each pass through main program loop }

BEGIN
ChangeCursor; {
SystemTask; {
IF FrontWindow =

BEGIN { Set

DisableItem(
EnableItem(

DisableItem(
EnableItem(
EnableItem(
EnableItem(

END ELSE

dPtr THEN

fileMenu,
fileMenu,

editMenu,

recordMenu,
recordMenu,
recordMenu,

IF FrontWindow <> dPtr THEN

Reshape cursor according to its position }

Give DAs their fair share of time }

up menu commands for data entry window }

CloseCmd );
SaveCmd );

UndoCmd ) ;
NextCmd );

PrevCmd );
NumbCmd )

BEGIN { Set up menu commands for active desk accessory }

Enableltem(
DisableItem(

EnableItem(
DisableItem(

DisableItem(
DisableItem(

fileMenu,
fileMenu,

editmenu,

recordMenu,
recordMenu,
recordMenu,

END { else / if }

END;

BEGIN
Initialize;
REPEAT

DoSystemTasks;

{ DoSystemTasks }

CloseCmd );
SaveCmd );

UndoCmd ) ;
NextCmd ):

PrevCmd );
NumbCmd )

IF IsProgramEvent ( everyEvent, theEvent ) THEN

CASE theEvent.what OF

MouseDown
KeyDown

END { case }
UNTIL QuitConfirmed

END.

: MouseDownEvents;
: KeyDownEvents;
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DataEntry Play-by-Play
DATAENTRY.R (1-278)

You should have little trouble following the resource file listing. It contains
no new elements—just more of them. The dialog (71-175) is the data entry form
in Figure 6.15, a standard double-border dialog with resource ID 1000. The dialog’s
item list contains three buttons (89-99), nine Edit Text items (101-134), and ten Stat-
Text items (137-175).

The Stat Text and Edit Text items form pairs of labels and edit boxes for typ-
ing record fields. For example, the Edit Text item at lines 101-102 is the typing area
for the Stat Text field label, Name: at lines 141-143. To design custom forms, replace
these items with your own labels and editing areas and change line 87 to the total
number of fields in the dialog’s item list.

The alert dialog (178-207) displays when you attempt to quit the program after
making changes to records. At that time, the program asks whether you want to
save your changes, similar to the way Listing 6.6 does. (See also Figure 6.6.)

Another dialog (211-243) appears when you choose the Record menu’s Number
command. Figure 6.16 shows this dialog in action. It lets you type numbers to locate
records at random.

The final resource definition is identical to error alert 999 in Listing 6.14 (48-77).
Figure 6.13 illustrates how this alert appears.

DATAENTRY.PAS (1-137)

The program uses nine units (24-26). PasInOut activates Pascal’s file package,
allowing the program to use Reset and Rewrite statements to open and create files
and Read and Write to save and recall records on disk.

The constants at lines 33-43 add File and Record menus to the program.
Remember that MacExtras (see Chapter 4) defines the standard Apple and Edit
menus for you. Other constants define the resource IDs for various dialogs and

= — —

Record number?

]
o ]

Figure 6.16 The record number dialog of Listing
6.17, DataEntry.
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alerts (48-87) along with other miscellaneous items. Lines 59-60 set KeyReturn
and KeyEnter to the key codes for these two keys. As you recall from Chapter 4,
a key’s code is its position on the keyboard and is not the same as the ASCII code
that typing that key produces. Later statements show how to recognize keypresses
by their codes.

MaxRec (65) defines how many records the program processes. You can change
this value, but keep it small—under 250 probably. Whatever value you choose, the
program must be able to hold that many records in memory at once. You can also
change FileName (66) to write to a different data file on disk.

The constants at lines 68-87 correspond with the resource items that specify
labels and edit areas in the dialog. The first set of constants (68-75) limit field
lengths. In your own programs, leave enough room to display at least this many
characters in the corresponding EditText item. The other constants (77-85) iden-
tify each of the fields in a database record. Always number these beginning with
1 when designing your own entry forms. They do not refer to positions in dialog
item lists, as do similar constants in previous examples. Instead, they simply make
the program more readable. For example, ZipItem (81) obviously refers to the zip
code field, number 5 in the resource file (Listing 6.16, 157-159). Set MaxField (87)
to the total number of fields in one form, 9 in this example.

Data type Dollar (93) stores dollar amounts as 32-bit long integers for typing
fields like Payments and Charges in Figure 6.14. DataRec (95-106) is a Pascal record
that holds one data record as stored on disk. Its fields must correspond with the
constants described earlier (68-85). DataArray (108) is an array of MaxRec
records—the in-memory copy of the disk data file. The next type, DataArrayPtr,
is a pointer to this array, which the program creates on the heap.

The only menu handle is recordMenu (114). (MacExtras defines handles for
the program’s other three menus.) The four CursHandle (Cursor Handle) variables
(116-119) let the program change cursor styles depending on where you move the
mouse pointer. Usually, the pointer is the standard arrow. But inside the dialog
window, it changes to a vertical editing bar or to a cross hair for clicking buttons.
And, while saving records to disk, it changes to a watch, telling you to wait until
that operation completes. Variable theCursor (119) holds the handle to the cursor’s
current shape. The two Rect variables, editArea and buttonArea (121-122), define
the areas on screen in which the cursor changes to different patterns.

Pointer dPtr (124) is a pointer to the modeless dialog, the entry form in Figure
6.15. Because the dialog operates simultaneously with other program features, its
pointer must be a global variable.

Boolean variable quitRequested (126) is TRUE when you choose the File menu’s
Quit command. When a second Boolean, dataDirty (127), is TRUE, it indicates
that you made at least one change to a record. The program uses both flags to warn
you against quitting without first saving your changes.

Pointer theData points to the array of records in memory (128). An index into
this array, datalndex, specifies which of those records is now on display in the dialog
window. This value equals the record number in the upper right corner.
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The final variable, itemHandles (136-137), holds handles to each of the edit
items in the entry form. This avoids repeatedly calling GetDItem to pass strings
to and from each of those items and, therefore, speeds displaying many fields at
once. The array indices correspond with the constants at lines 77-85. Each con-
stant is an ItemHandles array index, which the program uses to edit text for that
field.

ResetCursor to ShowRecordNumber (141-190)

ResetCursor (141-148) changes the cursor to its standard arrow shape by call-
ing toolbox procedure InitCursor. It then sets global variable theCursor to NIL—
an arbitrary convention that, in this program, indicates the arrow cursor is the one
now on display. Other routines check theCursor and if it is NIL, they know the
cursor is an arrow.

InitNewArray (151-163) illustrates one way to quickly initialize large variables,
the array of records in this program. Procedure FillChar fills any variable with bytes
or characters according to this design:

FillChar(destination, size, value);

Destination can be any variable, even an indexed array. Size is the number of
bytes that FillChar fills with Value, which can be any byte value from 0 to 255 or
a character. Be extremely careful when using FillChar—it does not prevent you from
filling beyond the ends of variables in memory! Always use function Sizeof as in
the example to fill only as many bytes as the destination variable occupies. This
limits filling to the byte size of the data array.

Procedure ShowRecordNumber (166-190) displays the record number in the
upper right corner of the dialog window. It does this by converting global dataIndex
to a string (185) and inserting that string into the dialog item with a call to SetIText
at line 188. The WHILE loop (186-187) adds leading zeros to this string to display
numbers as 002, 010, and so forth. Change the ‘0’ to a blank (' ') if you prefer.

DollarToStr to StrToDollar (193-239)

Two useful tools convert dollar variables (of type LONGINT) to and from
strings. DollarToStr (193-210) uses NumToString (204) to convert value d to a string
of digits. The following WHILE loop ensures this string is at least three digits long,
and the Insert at line 207 adds a decimal point two characters in from the right
end of the result. Because of these actions, integer values like 4 and 56 display as
0.04 and 0.56. In other words, a Dollar’s unit value is one cent. Notice how the
procedure adds a minus sign to strings. Turn lines 202-203 and 208-209 into com-
ments, run the program, and type small negative values like —5 and —9 to see why
the procedure specially handles negative numbers this way.

StrToDollar (213-239) converts strings back into Dollar variables. Sub-
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procedure FindDecimal (222-229) sets integer p to the position of any decimal point
in the string. The main procedure calls FindDecimal in a WHILE loop (233-237)
to remove all periods from the string. (Never mind that there should be only one
decimal point—somebody might type more than one.) After doing that,
StringToNum (238) converts the processed string to a long integer value. The best
way to type dollar amounts with this system is never to type a decimal point—the
way you enter digits on mechanical calculators. (Remember those?)

FieldToDialog to DialogToField (242-259)

Crucial to the success of the data entry form is the ability to convert record
fields into Edit Text items and then, after editing, to insert changes into records.
FieldToDialog (242-248) takes a string (field) and inserts that string into the Edit-
Text item of number itemNum. Notice that line 247 calls SetIText, passing the item’s
handle from the itemHandles array. Without this array, the procedure would have
to waste time calling GetDItem to locate the handle to this item in memory.

Reversing this process, DialogToField (251-259) retrieves edited text, setting
string variable field to new entries by calling GetIText (256). Parameter len specifies
the maximum length of this string. If you type more than this many characters,
the procedure cuts the result down to size in the IF statement at lines 257-258.

RecToDialog to NewRecord (262-339)

Two procedures call the previous four to convert entire records to and from
edit areas in the dialog window. RecToDialog (262-288) inserts all fields of the cur-
rent record into the proper EditText items, ready for editing. It directly calls
FieldToDialog for string fields (274-280), and both DollarToStr and FieldToDialog
for dollar amounts (281-284). The procedure finishes with two miscellaneous jobs,
selecting the entire Name field (286) and displaying the record number (287). This
highlights the top field (Name) when you move from one record to another.

DialogToRec (291-321) retrieves all edited text from the entry form and inserts
that text into the appropriate record fields. For each string field, it calls
DialogToField and then assigns the result to a field in the record, for example, the
city field at line 307. It similarly handles dollar amounts, calling DialogToField
and then StrToDollar for each one (316-319).

When you move to a new record, RecToDialog transfers copies of that record’s
fields into the dialog entry form, ready for editing. When you then click the Next
or Previous buttons (or move to a specific record by number), DialogIoRec extracts
any changes you made and inserts them back into the record. Be sure you under-
stand this process—it’s much easier than designing programs to directly edit string
fields in records. And, because the editing takes place only on copies of the actual
data, it’s a simple matter to program an Undo command (like the example’s Cancel
button) that recovers original records. Calling DialogIoRec is the only way data
in records change.
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NewRecord (324-339) illustrates how to use those two procedures. The pro-
gram calls it whenever you move from one record to another. First, it saves any
changes you made to fields now on display, calling DialogToRec to copy edited text
into the current record (329). It then changes record number datalndex, limiting
it from 1 to MaxRec (330-337), and inserts that record’s fields into the data entry
form for editing (338).

DoNext to ReadFromDisk (342-440)

DoNext and DoPrevious (342-357) call NewRecord to move to the next or
previous record. The program calls these procedures to respond to clicks in the Next
and Previous buttons and when you choose those commands from the Record
menu.

DoSave (360-404) writes the records in memory to disk. Notice that it first
calls DialogToRec (377) to save any changes you made to the record now on display.
Doing this ensures that all data on disk exactly matches what you see on screen.

Line 380 shows how to change the cursor to a wrist watch, telling you to wait
while the procedure writes records to disk. The statements at 382-393 write each
record from theData array and detect errors by examining function IoResult, sav-
ing its value in variable errCode (383,390). After the disk writes are finished, line
395 turns the cursor back into an arrow. Then, 397-399 call ErrorUnit IoError
to display an error message or, if there weren’t any errors, set dataDirty FALSE,
indicating that records are saved. (Presumably, the program never calls DoSave
unless dataDirty is TRUE.)

Notice that lines 401-402 close dataFile regardless of whether the previous disk
writes succeeded. Because of the compiler option {$i— } that turns off Turbo’s own
1/0 error checking, line 402 sets errCode to IoResult, even though the procedure
ignores any error here. This fulfills the requirement that programs call IoResult
after every Input or Output operation when error checking is off.

ReadFromDisk (407-440) does one of two things. If a data file already exists,
it reads its records into memory. If the file does not exist, it calls InitNewArray
(421) to initialize a blank array, which DoSave saves to disk when you quit the pro-
gram after typing records.

DoNumber to KeyDownEvents (443-620)

Other chapters explain much of the programming in this section. DoNumber
(443-485) displays the dialog window in Figure 6.16, letting you type the number
of the next record to edit. It uses the method for entering miscellaneous items that
Listing 6.10, ENTRY.PAS, demonstrates.

DoClose (488-495) is similar to the procedure in ApShell (see Chapter 4) but
closes only desk accessories. The program does not allow you to close the data en-
try dialog window.

You’ve seen the rest of the programming in this section (498-620) in one form
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or another in previous examples. These procedures direct menu commands to the
appropriate routines. Notice that line 505 checks dataDirty, allowing calls to DoSave
only if the variable is TRUE. Otherwise, it assumes you made no changes aud,
therefore, refuses to write records to disk. Some programmers insert a message here
to tell you that data is already saved. If you want to display such a message, this
is where to put it.

One other modified routine from ApShell is DoEditMenuCommands
(511-530), which adds cut and paste editing features to the entry form fields. Line
516 checks for commands that belong to desk accessories. If they don’t, 519 sets
dataDirty to TRUE (assuming that any cutting and pasting changes data). The
CASE statement (521-527) calls the appropriate Dialog Manager routine (DlgCut
to DigDelete) or just beeps (522), letting you know that Undo doesn’t work here.

DialogEvents to END (623-997)

Skip to the end of the program. As you can see, the Program Engine (978-997)
is simple. After initializing (980), it calls DoSystemTasks in a REPEAT loop that
checks for events, passing them to either MouseDownEvents or KeyDownEvents.
This is different from ApShell, which calls GetNextEvent to intercept events as they
occur. In this case, to handle the modeless dialog, Function IsProgramEvent
(917-932) returns TRUE if GetNextEvent also returns TRUE, calling DialogEvents
if function IsDialogEvent is TRUE.

This action—calling GetNextEvent and then, even if the result is FALSE, check-
ing with IsDialogEvent whether an event belonging to a dialog needs handling—is
essential to make the cursor blink. It also lets you type keys like Command-Q and
Command-X as well as others to simulate clicking buttons—the way the Return
key does the same thing as clicking the Next button in this example.

You can see how this works in procedure DialogEvents (623-696), called only
if IsDialogEvent returns TRUE at line 929. After initializing local variable itemHit
(654), the procedure checks theEvent record for a Command keypress (661-665).
If it finds a command key, it exits the procedure (665), causing the main program
loop to handle the keypress as it normally does. But if it finds a regular keypress,
it translates that key by calling sub-procedure TranslateChar (634-649), extracting
the key code (646) and setting itemHit to Ok if that code equals either the Return
or Enter keys. Therefore, clicking Ok and pressing Return or Enter have the iden-
tical effect.

Lines 674-676 further process the dialog event by calling DialogSelect, the
workhorse that handles all operations inside the dialog, editing text items, sensing
mouse clicks, and so on. The reason this section avoids calling DialogSelect if
itemHit equals NextButton is to let the program process the Return and Enter keys
itself. (ItemHit equals NextButton at this point only if you had pressed Return or
Enter.) If the program didn’t take these steps, DialogSelect would display a visible
character—usually the square box that signifies no specific character—when you
press Return.
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If flag is TRUE at line 682, then either you pressed Return (or Enter) or
DialogSelect set itemHit to an item clicked in the window. In these cases, lines
684-694 call DoNext or DoPrevious to handle clicking those buttons. If you click
Cancel, line 690 calls RecToDialog to reinsert the fields from the current Pascal
record into the dialog edit items, recovering the original fields as they were before
editing. Notice also that line 692 assumes that keypresses make changes to records,
setting dataDirty TRUE.

Changing Cursors

When you move the mouse pointer, its shape changes depending on where it
points. Add this feature to programs to help people know what the program ex-
pects them to do. Display the vertical bar in areas that accept editing, the mouse
pointer in the desktop and menu bar, and a cross hair for buttons. But don’t over-
do it. Some programs change the cursor so often it becomes impossible to memorize
what the various shapes mean.

Procedure DoSystemTasks (941) calls ChangeCursor (854-914) one time
through every main Program Engine cycle. It first checks if the dialog window is
the frontmost window (869). If not, it immediately exits, letting desk accessories
handle their own cursor changes.

If the dialog window is frontmost, line 876 ensures that it’s the current port,
saving the original GrafPort pointer in local variable oldPort. Line 882 sets Point
record mouseLocation to the mouse pointer’s coordinate, local to the current win-
dow. After that, two IF statements (888-893) call PtInRect (Point in Rectangle)
to check whether this coordinate is inside one of the global rectangles, editArea
or buttonArea. The effect of this is to set NewCursor to one of the cursor handles
iBeam or cross, or to NIL, signifying the standard arrow pointer.

Then, another IF statement (901-907) checks this new setting against the cur-
rent one stored in global variable theCursor. If different, it calls InitCursor to display
an arrow or SetCursor to change to another shape. Notice the double caret
dereferencing NewCursor to a Cursor data type, which SetCursor requires (905).

Initializations (699-851)

SetUpCursors (699-708) initializes the global cursor handles, iBeam, watch,
and cross. Calling GetCursor with the constants shown here returns handles to these
cursor patterns in memory. For absolute safety, you could check whether this works.
In other words, it might be better to write:

iBeam := GetCursor( IBeamCursor );
IF iBeam=NIL THEN {error};

Although this prevents the program from accidentally using an uninitialized
shape, because NIL indicates a standard arrow, it displays that cursor if another
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shape is unavailable. For an example, insert this line between line 706 and 707 and
click one of the dialog buttons. Instead of a cross hair, you see an arrow.

cross :=NIL;

Procedure SetUpDialog (734-784) initializes and displays the modeless dialog
data entry form. It calls GetNewDialog (748) to set dPtr to the dialog resource in
memory and display the dialog window. If that fails, it ends the program immediate-
ly by calling Exit ToShell (750). You might want to improve this by also displaying
an error message. The FOR loop (757-764) calls GetDItem for each of the Edit-
Text items in the dialog item list, ending the program here also if it detects any
errors. It assigns these handles to the itemHandles array (763) for procedures
FieldToDialog and DialogToField explained earlier.

Other miscellaneous initialization steps set the editArea and buttonArea rec-
tangles (772-773) to the areas on screen where the cursor changes shape. Calling
GetDItem (775) retrieves the Ok button resource to locate that button’s position
relative to the dialog window. Moving the cursor into this area then changes the
cursor to a cross hair.

SetUpArray (787-799) creates the data array as a non-relocatable object on
the heap. In previous chapters, you learned that this is rarely a good idea—that
objects on the heap should be in relocatable memory blocks. But there are two
reasons to break this rule here. First, the data array is large. Its 100 130-byte records
occupy 13,000 bytes. (Obviously, it’s a mistake to create such a large object as a
local variable on the stack.) Second, the array is always in memory while the pro-
gram runs. For these reasons, it’s no help to allow the Memory Manager to move
it around. Because the array is always present, a better idea is to place it as low
on the heap as possible, below other objects. This avoids fragmenting the heap and
lets the program use simple pointer addressing.

The procedure sets this up. It reserves heap space for the array by calling NewPtr
(792), requesting the SizeOf the DataArray type in bytes and casting the resulting
plain pointer to a DataArrayPtr type, assigning this value to theData, the pointer
to the array. The next line, 793, checks that this worked, examining toolbox func-
tion MemError. If equal to NoErr, then the program is ready to go. Otherwise,
there wasn’t enough memory available for the array, and the procedure displays
an error message (795-796) before ending the program.

Function QuitConfirmed (817-851) is the program’s deinitialization step. In
an earlier example, I said I would explain more fully how to use this function to
guarantee against accidentally tossing away your data with the windows. The first
job is to check the dataDirty flag to decide whether to display an alert warning
message at line 837 (see Figure 6.6). If you click the Yes button to save changes
before quitting, line 845 calls DoSave to write the records in memory to disk. Line
846 sets the quitRequested flag, indicating whether that disk operation worked.
If not, the program must not end. Closely examine QuitConfirmed and be sure
you understand how it works. Its design is appropriate in any program that writes
data to disk files.
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DIALOG TOOLS

The examples in this chapter all make use of tools in DialogUnit. This section
details the unit’s individual routines which youw’ll find handy when designing your
own dialogs.

Type in Listing 6.18 and save as DIALOGUNIT.PAS. Compile to a disk file.
You cannot run the unit—it requires a host program as do all units. One change
you might have to make is in line 1. If your disk and folder names are different,
insert them here in place of Programs and Units.F.

Listing 6.18. DIALOGUNIT.PAS

: {$0 Programs:Units.F: } { Send compiled code to here }
: {SU-} { Turn off standard library units }

: UNIT DialogUnit( 130 );

(*

WOoOJdonOUs whE

* PURPOSE : Dialog support routines
10: * SYSTEM : Macintosh / Turbo Pascal
11: * AUTHOR : Tom Swan

12:

13:  *)

14:

15:

16: INTERFACE { Items visible to a host program }

17:

18:

19: USES

20:

21: Memtypes, QuickDraw, 0SIntf, ToolIntf, PackIntf;

22:

23:

24: TYPE

25:

26: ButtonRec =

27: RECORD

28: firstButton : INTEGER; { First radio button item number }
29: lastButton : INTEGER; { Last item number }

30: selection : INTEGER { Curren button (-1 if none) }
31: END; { ButtonRec }

32:

33: CheckSet = SET OF 0 .. 255; { Sets of checked boxes }

34:

35: ChecksRecord =

35: RECORD

37: firstCheck : INTEGER; { First item number in check list }
38: lastCheck : INTEGER; { Last item number }

39: selections : CheckSet { Set of currently checked boxes }
40: END; { ChecksRecord }

41:

42:

43: PROCEDURE ToggleCheck( ch : Handle );

44:

45: FUNCTION CheckOn( ch : Handle ) : BOOLEAN;
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47: PROCEDURE OutlineOk( dPtr : DialogPtr );

48:

49: FUNCTION HCenter( width : INTEGER ) : INTEGER;

50:

51: FUNCTION VCenter( height : INTEGER ) : INTEGER;

52:

53: FUNCTION MakeFileName( VAR reply : SFReply;

54: prompt : Str255; fileName : Str255 ) : BOOLEAN;
55:

56: FUNCTION GetFileName( VAR reply : SFReply; fileKind : OSType ) : BOOLEAN;
57:

58: PROCEDURE PushButton( dp : DialogPtr; VAR buttons : ButtonRec;
59: itemHit : INTEGER ):

60:

61: PROCEDURE InitButtons( dp : DialogPtr; VAR buttons : ButtonRec );
62:

63: PROCEDURE CheckBox( dp : DialogPtr; VAR checks : ChecksRecord;
64: itemHit : INTEGER );

65:

66: PROCEDURE InitChecks( dp : DialogPtr; VAR checks : ChecksRecord );
67:

68:

69:

70: IMPLEMENTATION { Items not visible to a host program }

71:

72:

73: FUNCTION InRange2( n, min, max : INTEGER ) : BOOLEAN;

74:

75: { Returns TRUE if min <= n <= max (borrowed from MacExtras.PAS).
16: Remove if you use that unit and DialogUnit together. }

17:

78: BEGIN

79: InRange2 := ( min <= n ) AND ( n <= max )
80: END; { InRange2 }

81:

82:

83: PROCEDURE ToggleCheck;

84:

85: { Toggle check mark or radio button control on/off.
86: NOTE: ch is a plain handle but it's up to you to make certain that it

87: actually addresses a checkmark or radio button control. }

88:

89: VAR

90:

91: n : INTEGER;

92:

93: BEGIN

94: n := GetCtlValue( ControlHandle( ch ) ); { Get current setting }
95: IFn=20

96: THEN n := 1 { Toggle on (1) / off (0) }

97: ELSE n := 0;

98: SetCtlvalue( ControlHandle( ch ), n ) { Change setting }

99: END; { ToggleCheck }
100:

101:

102: FUNCTION CheckOn;

103:

104: { TRUE if the check mark or radio button with this handle is on. 1It's
105: up to you to make sure that ch really addresses a control. The control
106: is on if it has a non zero value; it's off only if it equals zero. }
107:

108: BEGIN

109: CheckOn := GetCtlValue( ControlHandle( ch ) ) <> 0

110: END; { CheckOn }

111:

112:

(continued)
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113: PROCEDURE OutlineOk;

114:

115: { Draw bold outline around the Ok button (or some other button) in the
116: dialog addressed by dPtr. Assumes the Ok button is the first item
117: in the dialog's item list. The dialog window does not have to be

118: the current port. Note: changes pen size. }
119:

120: VAR

121:

122: oldPort : GrafPtr;

123: itemType : INTEGER;

124: itemHandle : Handle;

125: itemRect : Rect;

126:

127: BEGIN

128: GetPort ( oldPort );

129: SetPort ( dPtr );

130: GetDItem( dPtr, 1, itemType, itemHandle, itemRect );
131: IF itemHandle <> NIL THEN

132: BEGIN

133: PenSize( 3, 3 );

134: InsetRect ( itemRect, -4, -4 );
135: FrameRoundRect ( itemRect, 16, 16 )
136: END; { if }

137: SetPort ( oldPort )

138: END; { OutlineOk }

139:

140:

141: FUNCTION HCenter;

142:

143: { Return horizontal coordinate value for centering a dialog
144: window of this width between the left and right screen borders }
145:

146: BEGIN

147: HCenter := ( screenBits.bounds.right - width ) DIV 2
148: END; { HCenter }

149:

150:

151: FUNCTION VCenter;

152:

153: { Return vertical coordinate value for centering a dialog
154: window of this height between the top and bottom screen borders }
155:

156: BEGIN

157: VCenter := ( screenBits.bounds.bottom - height ) DIV 2
158: END; { VCenter }

159:

160:

161: FUNCTION MakeFileName;

162:

163: CONST

164:

165: DlogWidth = 304; { Standard file "put" dialog box width }
166: DlogHeight = 184; { and height }

167:

168: VAR

169:

170: where : Point;

171:

172: BEGIN

173: SetPt ( where, HCenter( DlogWidth ), VCenter( DlogHeight ) );
174: SFPutFile ( where, prompt, fileName, NIL, reply ):

175: MakeFileName := reply.good

176: END; { MakeFileName }

177:
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179: FUNCTION GetFileName;

180:

181: { TRUE if someone selects an file name of type fileKind. If so, reply
182: holds its file name and volume information. }

183:

184:  CONST '

185:

186: DlogWidth = 348; { Standard file "get" dialog box width }
187: DlogHeight = 200; { and height }

188:

189: VAR

190:

191: typelist : SFTypelist;

192: where ~ : Point;

193:

194: BEGIN

195: SetPt ( where, HCenter( DlogWidth ), VCenter( DlogHeight ) );
196: typeList[ 0 ] := fileKind; { Allow only these files }
197: SFGetFile ( where, '', NIL, 1, typelList, NIL, reply );

198: GetFileName := reply.good { True if Open clicked }

199: END; { GetApplName }

200:

201:

202: PROCEDURE PushButton;

203:

204: { Push the radio button number itemHit and save in buttons rec. Turn
205: off any previously-selected button and turn on the new one. }
206:

207: VAR

208:

209: itemType : INTEGER; { Ignored }

210: itemHandle : Handle; { Handle to button control }

211: itemRect : Rect; { Ignored }

212:

213: BEGIN

214: WITH buttons DO

215: IF InRange2( itemHit, firstButton, lastButton ) THEN

216: BEGIN

217:

218: { Turn off current button (if there is one) }

219:

220: IF InRange2( selection, firstButton, lastButton ) THEN
221: BEGIN

222: GetDItem( dp, selection,

223: itemType, itemHandle, itemRect );

224: SetCtlValue( ControlHandle( itemHandle ), 0 )
225: END; { if }

226:

227: { Turn on new button }

228:

229: GetDItem( dp, itemHit, itemType, itemHandle, itemRect );
230: SetCtlValue( ControlHandle( itemHandle ), 1 );

231:

232: selection := itemHit { Remember current button }
233:

234: END { with / if / if }

235: END; { PushButton }

236:

237:

238: PROCEDURE InitButtons;

239:

240: { Initialize radio button display to match buttons record info. Call
241: this procedure after displaying the dialog window to turn on the button

242: matching the selection in the buttons record. }
243:

244: BEGIN

245: PushButton( dp, buttons, buttons.selection )
246: END; { InitButtons }

(continued)
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247:

248:

249: PROCEDURE CheckBox;

250:

251: { Toggle check itemHit on or off and save current value in checks }
252 :

253: VAR

254:

255: itemType : INTEGER; { Ignored }

256: itemHandle : Handle; { Handle to check box control }
257: itemRect : Rect; { Ignored }

258:

259: BEGIN

260: WITH checks DO

261: IF ( firstCheck <= itemHit ) AND ( itemHit <= lastCheck ) THEN
262: BEGIN

263: GetDItem( dp, itemHit, itemType, itemHandle, itemRect );
264: ToggleCheck( itemHandle );

265: IF CheckOn( itemHandle )

266: THEN selections := selections + [ itemHit ]

267: ELSE selections := selections - [ itemHit ]

268: END { if }

269: END; { CheckBox }

270:

271:

272: PROCEDURE InitChecks;

273:

274: { Set up check marks in boxes to correspond with information
275: in this checks record }

276:

277: VAR

278:

279: checkNumber : INTEGER;

280:

281: BEGIN

282: WITH checks DO

283: FOR checkNumber := firstCheck TO lastCheck DO
284: IF checkNumber IN selections

285: THEN CheckBox( dp, checks, checkNumber )
286: END; { InitChecks }

287: .

288:

289:

290: END. { DialogUnit }

DialogUnit Play-by-Play

The unit uses five others—all of which are included in the Turbo Pascal file,
ready to use. Your host program must use at least these five listed at line 21 along
with DialogUnit. Listings 6.8 (RADIO.PAS) and 6.12 (OPTIONS.PAS) show how
to use the unit’s data types, ButtonRec, CheckSet, and ChecksRecord (26-40),to
organize radio buttons and check boxes in dialogs. The following notes describe
each of DialogUnit’s procedures and functions.
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FUNCTION InRange2(n, min, max : INTEGER ) :
BOOLEAN;

This function is identical to InRange in the MacExtras unit (see Chapter 4).
It’s included here to keep examples in this chapter simple. (Programs that use
MacExtras must have pull-down menus and respect event-driven programming
rules.) If you plan to use DialogUnit and MacExtras together, remove lines 73-80
and replace all calls to InRange2 with InRange.

PROCEDURE ToggleCheck( ch : Handle ) ;

Pass a control handle ch to a radio button or check box to toggle its setting
on or off. You get the handle by calling GetDItem with a Handle variable as the
fourth parameter. ToggleCheck (83-99) casts your handle to type ControlHandle
in calls to GetCtlValue (94) and SetCtIValue (98), setting the button or box to 1
to turn it on or to 0 to turn it off.

FUNCTION CheckOn( ch : Handle ) : BOOLEAN;

Call CheckOn (102-110) with any radio or check box handle to check whether
this control is now on (TRUE) or off (FALSE).

PROCEDURE OutlineOk(dPtr : DialogPtr);

Pass a dialog pointer (dPtr) to OutlineOk (113-138) to draw a bold outline
around the first control in the dialog’s item list, which should be a button. (See
Figure 6.16 for an example. The button on the left has a heavy border, drawn by
OutlineOk.) Be sure that the first item in the dialog list (DITL) is a button. If it
isn’t, OutlineOk might produce a strange result or not work at all. The button can
have any title—it doesn’t have to be “Ok.”

One problem when outlining buttons this way is that if another window should
cover the button and then move aside, the dialog manager will redraw the outline
with a normal border. Because your program has no way to sense the situation,
it cannot redraw the outline in bold. This problem is rare, though, and not worth
spending too much time solving. It can never happen to modal dialogs.

FUNCTION HCenter( width : INTEGER ) : INTEGER;
FUNCTION VCenter( height : INTEGER ) : INTEGER;

HCenter and VCenter (141-148) work together to help center dialog windows
in the Macintosh display. Pass the width of the dialog window to HCenter and
the height to VCenter. Together, the functions return the global (H,V) coordinate
where, if you place the dialog window’s upper left corner, the window is exactly
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centered on screen. The next two functions call HCenter and VCenter to center
the standard file dialogs even on Macintosh models with large displays.

FUNCTION MakeFileName( VAR reply : SFReply;
prompt : Str255; fileName : Str255) : BOOLEAN;

Call MakeFileName to choose new file names, usually in response to the File
menu’s Save as command. If the function returns TRUE, then reply specifies the
file name and volume where the program should write its data. This file may or
may not exist. If it does, overwrite it—the dialog manager has already requested
permission to remove the old file.

The function calls SetPt (173) to position Point record where according to the
values that HCenter and VCenter return. Constants DlogWidth and DlogHeight
equal the standard file dialog sizes. SFPutFile (174) displays the dialog window
(see Figure 6.2), lets you eject disks, open folders, and so on, and returns the reply
record filled with the new name or with field good equal to FALSE if you click
the Cancel button. It also checks whether files already exist and gives you the chance
to change your mind about erasing them. As long as MakeFileName returns TRUE,
you can write to the disk file name in reply.

FUNCTION GetFileName( VAR reply : SFReply;
fileKind : 0OSType ) : BOOLEAN;

Use GetFileName to choose existing files from disk, usually in response to the
File menu’s Open command. It displays the standard dialog window in Figure 6.1
and lets you eject disks, open folders, and double-click names or click the other
dialog buttons. If it returns TRUE, open the file name in reply.

OSType parameter fileKind (196) specifies the kind of file you want to see in
the dialog directory window. Pass ‘TEXT’ for text files, ‘APPL for applications,
and others to limit files to specific types. See Table 6.1 for a list of other file types
you can use.

PROCEDURE PushButton(dp : DialogPtr;
VAR buttons : ButtonRec; itemHit : INTEGER );

PushButton (202-235) takes three parameters, a dialog pointer (dp), a But-
tonRec record (buttons), and an integer (itemHit). Call the procedure after
ModalDialog indicates a hit in a radio button inside the dialog window. Pass the
itemHit number that ModalDialog returns and PushButton turns that button on
and the others off.

The buttons record specifies the first and last button numbers and the current
selection, the button now on. See Listing 6.8 (RADIO.PAS) for an example of how
to use PushButton.
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PROCEDURE InitButtons(dp : DialogPtr;
VAR buttons : ButtonRec );

Call InitButtons (238-246) after loading and displaying a dialog window, usual-
ly with GetNewDialog as many examples in this chapter demonstrate. Pass the dialog
pointer (dp) that GetNewDialog returns and a ButtonRec record (buttons) with
its parameters set as explained in the play-by-play notes to Listing 6.8 (RADIO.PAS).
InitButtons darkens the currently punched button, leaving the others blank. If you
don’t want to punch any buttons, set buttons.selection to —1.

PROCEDURE CheckBox(dp : DialogPtr;
VAR checks : ChecksRecord; itemHit : INTEGER) ;

CheckBox (249-269) is similar to PushButton. It adds or subtracts a check
mark from the check box that itemHit specifies. Call it after ModalDialog indicates
a click in a check box belonging to a dialog window.

Variable checks holds the first and last check item number and a set of checked
boxes in field selections, of type CheckSet. After calling CheckBox, selections holds
all the boxes that now have check marks. See the play-by-play to Listing 6.12
(OPTIONS.PAS) for more information about using this routine.

PROCEDURE InitChecks(dp : DialogPtr;
VAR checks : ChecksRecord);

Call InitChecks (272-286) after loading and displaying a dialog, usually with
GetNewDialog. Pass the dialog pointer (dp) and a checks record to add check marks
to all boxes that the checks.selections set specifies. After calling InitChecks, the
dialog display matches the parameters in the checks record. See the play-by-play
to Listing 6.12 (OPTIONS.PAS) for additional details.
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Units as Software Tools

Because you create them separately from the main program, units reduce com-
piling time while isolating common routines and data that programs share. They
have two primary uses. In a large program, you insert tested procedures and func-
tions into units to avoid recompiling those same routines over and over. Or you
can build a library of units with routines for many different kinds of programs.

This chapter presents three units of the second variety. Transfer lets one pro-
gram transfer to another. IconUnit contains tools for manipulating icon images
inside windows. And ImageUnit develops tools for using the ImageWriter’s native
printing abilities. At the end of the chapter is MacLister, a program lister that uses
most of the units in this book.

DEVELOPING A SOFTWARE LIBRARY

After creating a unit, there are several ways to use it. Normally, you compile
it to disk, creating a code file to which other programs refer, the method most of
the examples in this book use. If you compile units to memory instead, programs
can use them only while their text windows remain open. Although this is helpful
for testing minor changes, you normally compile units to disk code files to make
them available to other programs.

Up to now, programs expect to find their units on volume Programs in folder
Units.F. To use such a unit requires placing a Unit compiler directive ahead of the
program’s USES declaration. For example, many examples in this book include the
line:

{$U Programs:Units.F:MacExtras }

This opens the Unit.F folder, looking for the code file MacExtras. You need
to include this step only for the units you create and compile to disk. Others, such
as QuickDraw and ToolIntf, don’t require a Unit directive—they’re old friends to

333
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the compiler and, in fact, are stored inside the Turbo Pascal file. It takes the com-
piler less time to use such units than it does to locate and open disk files contain-
ing compiled unit code.

To do this with your own units, you can install them inside the Turbo Com-
piler, reshaping it to understand new commands and data types. For example, if
you install the MacExtras unit into the compiler, you can then add it to a USES
declaration without also including a Unit compiler directive to find the unit code
file on disk. In fact, then you no longer need the unit code file at all. Although
attractive for that reason, installing units in the compiler is not something to do
haphazardly. For best results, follow these suggestions.

+ Install only well-tested units in near final form. Remember that moving units
in and out of the compiler is itself a time-consuming operation.
+ Keep a list of unit numbers to avoid conflicts. The best place for this list is
in a file, perhaps named Turbo Units, on the same volume as the compiler.
"« Keep a printout of at least the unit’s interface section, the portion visible to
programs. If you have room, keep a reference disk copy of this same text
along with the compiler.

Installing Units in the Compiler

Installing a unit into Turbo Pascal is easy. Open the utility program UnitMover
on your Turbo disk. Your screen should resemble Figure 7.1. In the top left box
are the units now installed in the compiler. Initially, the top right box is empty.
For practice, follow these steps to install the MacExtras unit from Chapter 4, assum-
ing of course that you previously compiled that unit to disk.

1. Click the Open button (labeled Close in the figure) below the top right box.
Locate and open the MacExtras code file.

2. Select MacExtras by clicking its name in the top right box. This highlights
the name and activates the Copy button. Your screen should now match
the figure.

3. Click Copy to install MacExtras.

To install another unit, close the top right box and repeat these three steps.
To remove a unit, select its name and click the Remove button. You cannot remove
all run-time units, meaning those required to run Pascal programs. And you can-
not remove units that others use.

After installing MacExtras (and others), quit UnitMover and open Turbo. Edit
APSHELL.PAS (Listing 4.1) and remove the dollar sign from line 17, turning the
Unit compiler directive into a plain comment. (You could also remove the line but
would then have to retype it to go back to reading the unit from a disk code file.)
Compile ApShell. Turbo now uses the MacExtras unit you installed.
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Turbo Pascal® Unt Mover Ursion 1.00A ©1986 Borland International

Turbo NacExtras

PasSysten (o< ) [ETE I
PasinOut

PasConsole
PasPrinter
SANE
HemTypes
QuickDrauw
0Sintf
ToollIntf

( Close.. ]

NacExtras ( 128)Size:
PASSYSTEN -1
NENTYPES -6
QUICKDRAU -7
OSINTF -8
TOOLINTF -9
PACKINTF -10

Quit

Figure 71 Turbo's UnitMover utility program installs and removes compiled units from
the compiler. This copy of the program’s display shows the MacExtras unit from Chapter
4 about to be copied into the compiler. The information window at bottom displays
additional facts about selected units.

When making temporary changes to installed units, you do not have to remove
them from the compiler. For example, open the MACEXTRAS.PAS text file and
turn line 391 into a comment, temporarily removing the unit’s ability to display
the “About program” box. Also open APSHELL.PAS. Compile MacExtras to
memory and then compile and run ApShell. Try using the About command—it
won’t operate, proving that Turbo uses the temporary in-memory code in place of
the installed unit. Now close the MacExtras text file (you probably do not want
to save the change you just made). Compile ApShell and run. The About com-
mand should again work. Remember this trick when modifying library units—
you can temporarily compile them to memory, test your changes and then later
compile to disk before installing the final version into the compiler.

The UnitMover Information Window

At the bottom of the UnitMover display (Figure 7.1) is a description of the
units you select in the top left and right windows. To see descriptions of all installed
units, click and drag the mouse pointer over their names, highlighting them all.
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Then use the vertical scroll bar near the bottom right corner to scroll the informa-
tion window up and down.

Text in the window tells you the unit name, its number in parentheses, and its
size in bytes. Indented below the selected unit name are the other units that this
one uses. For example, Figure 7.1 tells you that MacExtras uses the six other units
listed in the bottom window (PASSYSTEM to PACKINTF). A program that uses
MacExtras must use these units also.

The unit number column, second from the right in the bottom window, lists
unit numbers. Notice that system units, the ones that come with your Turbo system,
have negative numbers. Your own units have unique positive numbers of any value
from 1 to 32767 for all units that programs use. All units in this book have unique
numbers starting with 128. (See Listing 7.4, for example, line 5. The unit number
is 134.) You may change any of these numbers if they conflict with other units in
your library.

The final column in the UnitMover information window lists the byte size of
each unit. Some lengths are zero, a normal condition. Such units contain only
declarations for objects and routines in the Macintosh toolbox—they contain no
code. Using them adds their definitions to a program, but does not increase its com-
piled size.

TRANSFER TOOLS

Most commercial programs, Turbo Pascal included, can transfer to another
program. The next example adds this same ability to your own Pascal projects. First
type in Listing 7.1, and save as TRANSFER.PAS. Compile the unit to a disk code
file. After the play-by-play description is an example program that uses Transfer
to run another application.

Listing 7.1. TRANSFER.PAS

: {$0 Programs:Units.F: } { Send compiled code to here }
: {$U-}) { Turn off standard library units }

: UNIT Transfer( 129 ):

(*

WO s WN -

* PURPOSE : Transfer from one program to another
10: * SYSTEM : Macintosh / Turbo Pascal
11: * AUTHOR : Tom Swan

13: *)

16: INTERFACE { Items visible to a host program }
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19: USES

20:

21: Memtypes, QuickDraw, OSIntf, ToolIntf, PackIntf;

22:

23:

24: FUNCTION GetApplName( VAR reply : SFReply ) : BOOLEAN;

25:

26: PROCEDURE RunProgram( reply : SFReply );

27:

28:

29:

30: IMPLEMENTATION { Items not visible to a host program }

31:

32:

33: TYPE

34:

35: TransferPtr = “TransferRec;

36:

37: TransferRec =

38: RECORD

39: fNamePtr : ~Str255; { File name }

40: config : INTEGER { O=normal screen & sound buffers * }
41: END; { TransferRec }

42:

43:

44: { * Note: set config > 0 to allocate alternate sound buffer; set
45: it to < 0 to allocate alternate sound and alternate screen buffers.
46: But avoid doing this unless absolutely necessary--it may not work
47: on all Macintosh models. Normally set config to 0. }

48:

49:

50: { The following in-line procedure executes the 68000 instructions:
51:

52: MOVE.L (SP)+, A0 ; Move param tp to A0

53: _Launch ; Execute Launch trap }
54:

55:

56: PROCEDURE Launch( tp : TransferPtr );

57: INLINE $205F, $A9F2;

58:

59:

60: FUNCTION GetApplName;

61:

62: { TRUE if someone selects an application file name. If so, reply
63: holds its file name and volume information. }

64:

65: VAR

66:

67: typelist : SFTypeList;

68: where : Point;

69:

70: BEGIN

71: SetPt ( where, 85, 100 ); { Standard file dialog location }
72: typeList[ O ) := 'APPL'; { Allow only application files }
73: SFGetFile( where, '', NIL, 1, typelList, NIL, reply ); { Do dialog }
74: GetApplName := reply.good { True if Open clicked }

75: END; { GetApplName }

76:

17:

78: PROCEDURE RunProgram;

79:

80: { Run program specified in reply }

81:

82: VAR

83:

84: tRec : TransferRec;

85:

(continued)
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86: BEGIN

87: IF SetVol( NIL, reply.vRefNum ) = noErr THEN

88: BEGIN

89: WITH tRec DO

90: BEGIN

91: fNamePtr := @reply.fname; { Assign file name }
92: config := 0 { Main sound & screen buffers }
93: END; { with }

94: Launch( @tRec ) { Run (launch) the program }

95: END { if }

96: END; { RunProgram }

97:

98:

99: END. { Transfer unit }

100:

Transfer Play-by-Play

Not a large unit, Transfer contains only two routines that programs can use.
The first, GetApplName, displays the familiar file dialog, prompting for the name
of an application to run, and limiting your choices to files of type APPL. Pass
it an SFReply record. If the function returns TRUE, call the second routine, Run-
Program, passing the same record as a parameter. For example, you might use this
simple IF statement:

VAR reply : SFReply;

IF GetApplName(reply)
THEN RunProgram( reply );

In many cases, that’s all you need to do to respond to a transfer command
from a pull-down menu. To run a specific program and not use the standard file
dialog window, create your own SFReply record and pass it to RunProgram. Us-
ing this idea, the following runs a program MYPROG on the current volume:

VAR reply : SFReply;

reply.vRefNum :=0;
reply.fname := "MYPROG';
y i

RunProgram( repl

For a successful transfer, you must observe a few rules. Breaking any of these
will cause serious problems and may require you to reboot to recover.

« Never transfer from a program running directly in Turbo Pascal’s editor. For
transfer to work, you must compile the program to disk and run it from the
Finder (or first transfer to it from another application).
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+ Close all open files before transferring. If you don’t do this, other programs
may be unable to use those files until you later reboot.

* Be certain that the application to which you transfer exists before calling Run-
Program. If you use GetApplName as described earlier, you’ll never have
a problem. But if you create your own reply record, it’s up to you to ensure
that the application is on the volume you specify.

The following notes describe how Transfer’s two routines operate. For reference,
their parameter lists are repeated here.

FUNCTION GetApplLName( VAR reply : SFReply ) :
BOOLEAN;

GetApplName (60-75) works by calling SFGetFile (73), passing the upper left
corner of the dialog window in local variable where along with several other
parameters. Change the null string to add a message such as “Select application
to run.” The first NIL specifies the standard filter function, meaning here that the
single string in typeList, ‘APPL, is the only limiting factor in the files shown. (There
isn’t room here to cover adding your own filter functions—consult Inside Macin-
tosh for details.) The 1 indicates that typeList holds only this single string. The
second NIL tells the system to use the standard event handlers for the dialog win-
dow. And the last parameter, reply, is the result—containing the selected file
specifications.

PROCEDURE RunProgram( reply : SFReply );

RunProgram (78-96) transfers control to the file specified in reply fields vRef-
Num and fname. It ignores other fields in this record. The procedure makes use
of a transfer record (type TransferRec), which contains two fields (37-41). The first
field (FNamePtr) is a pointer to a string that contains the name of the program
to run. The second field (config) is an integer, usually zero. If this value is negative,
then the operating system allocates space for alternate sound and screen memory
buffers. If positive, it allocates space for an alternate sound buffer only. A zero
value allocates no alternate buffers. Beware that these features do not operate on
all Macintosh models. A few programs use these extra memory buffers, but most
don’t. You’ll rarely set config to anything but zero.

Line 87 sets the default volume to the one you specify in record reply. If this
works, it then assigns the address of the file name (91) and sets config to zero. It
then calls Launch (94), passing the address of the transfer record.

Procedure Launch is an in-line machine language routine (50-57). Although
declared as a procedure, it is more of a simple definition because Turbo inserts its
code—the hex values in line 57—directly into the program wherever you place its
name. In the Pascal program, it appears as though you are calling a procedure (see
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line 94), but you are really telling Pascal to insert the in-line programming at this
point. Here, the machine language routine moves the address of the transfer record
into register AQ and then executes the operating system Launch trap. (Don’t be con-
cerned if you are unfamiliar with these 68000-microprocessor terms—you don’t
need to understand them to use Launch.)

LET’S DO LAUNCH

A simple program demonstrates how to use the Transfer unit. Type in Listing
7.2, save as LAUNCHER.R, and compile with RMaker to create the program’s
resource file. Then type in Listing 7.3, save as LAUNCHER.PAS, and compile with
Turbo to a disk code file. Copy portions of APSHELL.PAS from Chapter 4 where
the listing indicates. Before running the program, observe the following caution.

Do not run Launcher from inside the Turbo editor or you may have to reboot
from the resulting system crash. You must either quit to the Finder and open
Launcher, or use Turbo’s Transfer command to transfer to the program. You can
then transfer back to Turbo or to any other application.

Listing 7.2. LAUNCHER.R

1l: X *

2: * Launcher.PAS resources -- Compile with RMaker *

3: * - *

4:

S5: Programs:Launcher.F:Launcher.RSRC ;; Send output to here
6:

7:

8: * -

9: * About box string list *

10: * ——— *

11:

12: TYPE STR# ;¢ String list resource
13: »1 (32) ;; ID and attribute (purgeable)
14: 6 ;; Number of strings that follow
15: Program Launcher ;; Program name

16: by Tom Swan ;i Author

17: Version 1.00 ;; Version number

18: (C) 1987 by Swan Software ;; Copyright notice

19: P. O. Box 206, Lititz, PA 17543 ;; Address

20: (717)-627-1911 ;: Telephone

21:

22:

23: * B e E L DT *

24: * The Apple Info menu *

25 K e e e e *

26:

27: TYPE MENU

28: ' 1 ;i Menu ID number to use in program
29: \14 ;; Bitten-apple graphics symbol

30: About Launcher... ;; The command as shown in menu

31: (- ;i Divider line between command and DAs
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34: * *
35: * The File menu *
36: * *
37:
38: TYPE MENU
39: ;2 7; Menu ID number to use in program
40: File ;i Menu title as shown in menu bar
41: New /N
42: (Close
43: (-
44: Transfer /T
45: Quit /Q
46:
47:
48: * ———
49: * The Edit menu *
50: * *
51:
52: TYPE MENU
53: .3
54: Edit
55: (Undo /2
56: (-
57: (Cut /X
58: (Copy /C
59: (Paste /V
60: (Clear
61:
62:
63: * *
64: * Window template *
65: * *
66:
67: TYPE WIND
68: 1 (32) ;: ID number and attribute (purgeable)
69: Untitled ;; Window title
70: 46 7 328 502 ;: top, left, bottom, right coordinates
71: Visible GoAway ;: Visible window with close button
72: 8 ;; Standard doc window with grow & zoom boxes
73: 0 ;; Window reference (none)
74:
15:
76:
77: * END
Listing 7.3. LAUNCHER.PAS
P O R RN N R
2:
3: WARNING : Do not use the File menu Transfer command when compiling and
4: running Launcher directly from Turbo Pascal. The command works properly
5: only if you compile the program to disk and transfer to it or run it from
6: the Finder.
1:
R R R N N NN
9:
10:
11: {$0 Programs:Launcher.F: } { Send compiled code to here }
12: {SR Programs:Launcher.F:Launcher.Rsrc} { Use this compiled resource file }
13: {$U-} { Turn off standard library units }
14:
15:

(continued)
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16: PROGRAM Launcher;

17:

18: (*

19:

20: * PURPOSE : Demonstrate using Transfer unit
21: * SYSTEM : Macintosh / Turbo Pascal

22: * AUTHOR : Tom Swan

24: *)

27: {$U Programs:Units.F:MacExtras } { Open these library unit files }
28: {$U Programs:Units.F:Transfer |}

29:

30:

31:

32: USES

33:

34: Memtypes, QuickDraw, OSIntf, ToolIntf, PackIntf,

35: MacExtras, Transfer;

36:

37:

38: CONST

39:

40: FileID = 2; { File menu Resource ID and commands }
41: NewCmd
42: CloseCmd

nou
N =

L
o

44: TransferCmd =
45: QuitCmd =5;

47: WindowID =1; { Window resource ID }

51: VAR

53: wRec
54: wPtr

WindowRecord;
WindowPtr;

Program's window data record }
Pointer to above wRec }

56: quitRequested : BOOLEAN;
57: windowOpen : BOOLEAN;

TRUE if quitting }
TRUE only if window is open }

61: << INSERT LINES 61-121 FROM APSHELL.PAS >>
62:

63:

64: PROCEDURE DoTransfer;

65:

66: { Respond to File menu Transfer command }
67:

68: VAR
70: reply : SFReply;

72: BEGIN

13: IF GetApplName( reply )

74: THEN RunProgram( reply )
75: END; { DoTransfer }

78: PROCEDURE DoFileMenuCommands( cmdNumber : INTEGER );
79:

80: { Execute command in the File menu }

81:
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82: BEGIN

83: CASE cmdNumber OF

84: NewCmd : DoNew;

85: CloseCmd : DoClose;

86: TransferCmd : DoTransfer;

87: QuitCmd : quitRequested := TRUE
88: END { case }

89: END; { DoFileMenuCommands }

90:

91:

92: << INSERT LINES 137-431 FROM APSHELL.PAS >>
93:

94:

95: BEGIN

96:

97: Initialize;

98:

99: REPEAT

100:

101: DoSystemTasks;

102:

103: IF GetNextEvent ( everyEvent, theEvent ) THEN
104

105: CASE theEvent.what OF

106:

107: MouseDown : MouseDownEvents;
108: KeyDown : KeyDownEvents;
109: AutoKey : { ignored };
110: UpdateEvt : UpdateEvents;
111: ActivateEvt : ActivateEvents
112:

113: END { case }

114:

115: UNTIL QuitConfirmed

116:

117: END.

Launcher Play-by-Play
LAUNCHER.R (1-77)

Except for the File menu (38-45), Launcher’s resource file is identical to Ap-
Shell’s. Most programmers place Transfer just above the File menu’s Quit com-
mand as shown here, but you could put in anywhere you like.

LAUNCHER.PAS (1-117)

Launcher is nearly identical to ApShell. Procedure DoIransfer (64-75) responds
to choosing the Transfer command from the File menu. It simply calls GetAppl-
Name (73) to display the standard file dialog, letting you choose an application
name and, if the function returns TRUE, calls RunProgram to transfer to that pro-
gram. Procedure DoFileMenuCommands (78-89) adds the transfer command to
its usual list of CASE selectors (86).

When transferring from your own programs, remember to close all open files
before calling RunProgram. You could add a call in DoTransfer to your program’s
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file closing routine, or set a flag and delay the transfer until the program ends. The
last example in this chapter, MacLister, uses this second approach.

ICON TOOLS

Icons, as you know, are small symbols that usually represent disk files in the
Finder. One of the first things every Macintosh owner learns is how to click and
drag icons around to rearrange files in windows, copy them from disk to disk, and
run programs. You can add icons to your own programs, too, or use them for any
purpose you can devise.

Unfortunately, the toolbox contains only a few routines for manipulating icon
images. The tools in this section correct that deficiency and demonstrate how to
add icons to windows, select them, and drag them from place to place. Type in
Listing 7.4 and save as ICONUNIT.PAS. Compile with Turbo to a disk code file.
After the play-by-play description is an example program that explains how to use
the unit.

Listing 74. ICONUNIT.PAS

: {$0 Programs:Units.F: } { Send compiled code to here }
: {$U-} { Turn off standard library units }

: UNIT IconUnit( 134 );

(*

WO Uvd W

* PURPOSE : Routines to display, select, and drag icons
10: * SYSTEM : Macintosh / Turbo Pascal
11: * AUTHOR : Tom Swan

13: %)

16: INTERFACE { Items visible to a host program }

19: USES

21: Memtypes, QuickDraw, OSIntf, ToolIntf, PackIntf;

24: TYPE

26: { The following data types define a structure (and a means of
27: accessing that structure) as it exists in an ICN# resource. }

29: IconListHandle

30: IconListPointer
31: IconListRecord

32: RECORD

33: icon : PACKED ARRAY[ O .. 31 ] OF LONGINT:; { Icon image }
34: mask : PACKED ARRAY[ O .. 31 ] OF LONGINT { Mask image }
35: END; { IconListRecord }

~IconListPointer;
~IconListRecord;

nonon




: FUNCTION InitNewIcon (

: IMPLEMENTATION

{ This record defines one icon image along with its location.

points to an icon list reso
position in a window. }

IconRecord =
RECORD
iHand IconListHa
destRect : Rect;

selected : BOOLEAN
END; { IconRecord }

iconlID

iconRect

VAR anIcon

: PROCEDURE ShowIconImage( anIcon :

PROCEDURE ShowIconMask( anIcon :

: FUNCTION IconDragged ( anIcon
mouseLo
wantsS1l

VAR newRect

PROCEDURE SelectIcon( VAR anIcon :

PROCEDURE DeSelectIcon( VAR anIcon :

PROCEDURE DrawIcon( VAR anIcon :

PROCEDURE MoveIcon( VAR anIcon

{ Items not

FUNCTION PositionChanged( dh, dv :

{ TRUE if dh or dv are substantia
{ LOCAL TO UNIT }

CONST

AllowableJiggle = 3; {Y

{
Illegalvalue = $8000; {1
BEGIN
PositionChanged :=
( dh <> IllegalValue

( ( ABS( dh ) > Allowabl
( ABS( dv ) > Allowabl

END; { PositionChanged }

IconRecord; transferMode : INTEGER );
: IconRecord;

c : Point;

op : BOOLEAN;
: Rect ) : BOOLEAN;

IconRecord );

IconRecord );

IconRecord );

: IconRecord; newRect : Rect );
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It
urce and keeps in destRect the icon's

ndle; { Handle to icon structure }

{ Enclosing rectangle }
{ TRUE if icon selected }

: INTEGER;
: Rect;

: IconRecord ) : BOOLEAN;

IconRecord; transferMode : INTEGER );

visible to a host program }

INTEGER ) : BOOLEAN;

1l and not equal to an illegal value. }

ou can jiggle the mouse this much before}
it's recognized as a position change. }

ndicates dh and dv are not legal. }

) AND

eJiggle ) OR
eJiggle ) )

(continued)
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104: FUNCTION InitNewIcon;
106: { TRUE if icon with resource ID IconID is loaded and initialized }

108: BEGIN

109: WITH anIcon DO

110: BEGIN

111: iHand := IconListHandle( GetResource( 'ICN#', IconID ) );
112: IF iHand = NIL

113: THEN

114: InitNewIcon := FALSE
115: ELSE

116: BEGIN

117: InitNewIcon := TRUE;
118: destRect := iconRect;
119: Selected := FALSE
120: END { else }

121: END { with }

122: END; { InitNewIcon }

123:

124:

125: PROCEDURE ShowIconImage;

126:

127: { Display this icon's image using transferMode to copy its bits to
128: the current grafPort. }

129:

130: VAR

131:

132: iBitMap : BitMap; { Icon bit map }

133:

134: BEGIN

135: WITH anIcon, iBitMap DO

136: BEGIN

137: baseAddr := @iHand””.icon; { Set pointer to icon image }
138: rowbytes := 4; { Bytes in row = 32 bits }
139: SetRect ( bounds, 0, 0, 32, 32 ); { Enclosing rect }

140:

141: CopyBits ( { Copy image to grafPort }
142: iBitMap,

143: thePort”.portBits,

144: bounds,

145: destRect,

146: transferMode,

147: NIL )

148:

149: END { with }

150: END; { ShowIconImage }

151:

152:

153: PROCEDURE ShowIconMask;

154:

155: { Display this icon's mask using transferMode to copy its bits to
156: the current grafPort. }

157:

158: VAR

159:

160: mBitMap : BitMap; { Icon mask bit map }

161:

162: BEGIN

163: WITH anIcon, mBitMap DO

164: BEGIN

165: baseAddr := @iHand"”*.mask; { Set pointer to mask image }
166: rowbytes := 4; { Bytes in row = 32 bits }
167: SetRect ( bounds, 0, 0, 32, 32 ); { Enclosing rect }

168:
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169: CopyBits ( { Copy image to grafPort }
170: mBitMap,

171: thePort”.portBits,

172: bounds,

173: destRect,

174: transferMode,

175: NIL )

176:

177: END { with }

178: END; { ShowIconMask }

179:

180:

181: FUNCTION IconDragged;

182:

183: { Drag an outline of this icon around the display, starting at mouseLoc.
184: If mouse is released inside the boundaries of the current grafPort,
185: set newRect to where the icon should be moved and return TRUE. Else
186: return FALSE, in which case newRect is meaningless. This routine does

187: not move the icon or change its display image in any way. Normally,
188: before calling IconDragged, reverse the icon's image to indicate
189: that it's selected although this is not a requirement. }

190:

191: VAR

192:

193: rgn : RgnHandle; { Region around which outline appears }
194: limitRect : Rect; { Final location stays inside this rect }
195: slopRect : Rect; { Mouse allowed to slop over into rect }
196: axis : INTEGER; { Value to restrict horiz/vert movement }
197: result : LONGINT; { Result of dragging }

198: dh, dv : INTEGER; { Offsets to the new (h,v) position }
199:

200: tlResult : Point; { Top Left and Bottom Right results }
201: brResult : Point; { calculate limitRect to keep }

202: { icon image inside window borders. }
203:

204: BEGIN

205:

206: WITH anIcon DO

207: BEGIN

208:

209: rgn := NewRgn;

210: RectRgn( rgn, destRect ); { Region for drawing dotted outline }
211:

212: IF wantsSlop THEN

213: BEGIN

214: slopRect := ScreenBits.bounds; { Use screen boundaries ]}
215: GlobalToLocal ( slopRect.topLeft ); { Convert to local }

216: GlobalToLocal( slopRect.botRight ) { window coordinates }
217: END ELSE

218: slopRect := thePort”.portRect; { No slop allowed }

219:

220: { Set tlResult to mouseLoc - destRect.topLeft }

221:

222: tlResult := destRect.topleft; { Calculate difference from }
223: SubPt ( mouseloc, tlResult ); { icon top left to mouse }

224:

225:

226: { Set brResult to destRect.botRight - mouseLoc }

227:

228: brResult := mouseloc; { Calculate difference from}
229: SubPt ( destRect.botRight, brResult );{ icon bot right to mouse }
230:

231:

232: limitRect := thePort”.portRect; { Limit final location }

233: WITH limitRect DO

234: BEGIN

235: SubPt ( tlResult, topLeft ); { topLeft := topLeft-tlResult }
236: AddPt ( brResult, botRight ) { botRight := botRight+brResult}
237: END; { with }

(continued)
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238:
239:
240:
241:
242:
243:
244:;
245:
246:
247:
248:
249:
250:
251:
252:
253:
254:
255:
256:
257:
258:
259:
260:
261:
262:
263:
264:
265:
266:
267:
268:
269:

axis = 0; { Allow movement in all directions }

-

Drag the outline, passing initialized variables to DragGrayRgn.
The result is the offset to the new location. }

result :=
DragGrayRgn( rgn, mouseloc, limitRect, slopRect, axis, NIL );

dh := LoWord( result ); { Extract horizontal offset }
dv := HiWord( result ); { Extract vertical offset }
IF PositionChanged( dh, dv )
THEN
BEGIN { Calculate new position }
newRect := destRect;

OffsetRect ( newRect, dh, dv );
IconDragged := TRUE
END { if }
ELSE
IconDragged := FALSE;

DisposeRgn( rgn ) { Dispose outline region }
END { with }

END; { IconDragged }

PROCEDURE SelectIcon;

270: { Select icon image, drawing it in reversed white on black. }

271:
272:
273:
274:
275:
276:
2717:
278:
279:
280:

282:
283:
284:
285:
286:
287:
288:
289:
290:
291:
292:
293:
294:
295:
296:
297:
298:
299:
300:
301:

BEGIN
ShowIconMask( anIcon, SrcOr );
ShowIconImage ( anIcon, SrcXor );
anIcon.selected := TRUE

END; { SelectIcon }

Punch out a black mask }
Display image in white }
Set the selected flag }

_——

PROCEDURE DeSelectIcon;

{ Deselect icon image, drawing it in normal black on white }

BEGIN
ShowIconMask( anIcon, SrcBic );
ShowIconImage ( anIcon, SrcXor );
anIcon.selected := FALSE

END; { DeselectlIcon }

-

Punch out a white mask }
Display image in black }
Reset the selected flag )}

——

PROCEDURE DrawlIcon;

{ Draw icon image in the current grafPort. This procedure just calls

SelectIcon or DeSelectlIcon, which do the actual drawing. }

BEGIN
IF anIcon.selected
THEN SelectIcon( anIcon )
ELSE DeSelectIcon( anIcon )
END; { DrawIcon }

302: PROCEDURE MovelIcon;

303:
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304: { Move icon from its present position to this new location. Erases old
305: icon by filling it with the grafPort's background pattern. }

307: BEGIN

308: WITH anIcon DO

309: BEGIN

310: EraseRect ( destRect ); { Erase the old image }
311: destRect := newRect; { Assign the new position }
312: InvalRect ( destRect ) { Force update of the new location }
313: END { with }

314: END; { MoveIcon }

315:

316:

317:

318: END. { IconUnit }

319:

IconUnit Play-by-Play

To design an icon image, type its pattern into a resource text file. For an exam-
ple, look ahead to Listing 7.5 at lines 77-144 (see page 354). The hexadecimal values
represent the bit patterns for an icon image, here the familiar symbol for MacPaint
data files. Returning to Listing 7.4, lines 29-35 declare Pascal data types that let
programs reference these hexadecimal resource structures as they exist in memory.

A single icon has two parts, an image and a mask. The image is the bit pat-
tern you normally see. The mask is an overlay, usually restricted to the icon’s borders,
that programs use to reverse the normal image when you select the icon by click-
ing the mouse inside its symbol. Physically, each of these two parts is the same—
an array of 32 long-integer values, making a two-dimensional array of 32 bits on
each side. Together, one icon image and mask occupy 256 bytes in memory.

When you load an icon image from a resource file into memory, the toolbox
places it in a relocatable memory block and passes a handle to your program.
Because IconUnit uses this actual resource and not a copy, icon images must never
be purgeable.

For keeping track of icons inside windows, IconUnit declares another record
type, IconRecord (42-47). Field iHand (44) is an icon handle, locating one
IconListRecord in memory. Rectangle destRect (45) is the enclosing rectangle in
local coordinates that specify the icon’s position and size. The final field, selected
(46), is TRUE after you click the mouse inside this icon to select it or FALSE after
you click somewhere else.

PositionChanged (79-101)

Local function PositionedChanged indicates whether someone has clicked and
dragged an icon an appreciable distance. You cannot call this function from your
own programs, but you might want to modify the way it works. As programmed
here, it returns TRUE only if an icon’s position changes by at least 4 pixels in one
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direction. This lets you click an icon to select it but not change its location. If you’ve
ever clicked a Finder icon and accidentally moved it a few pixels, you know the
problem PositionedChanged solves. Adjust constant AllowableJiggle (87) to the
number of pixels the mouse can travel without moving the icon.

FUNCTION InitNewIcon(iconID : INTEGER;
iconRect : Rect; VAR anIcon : IconRecord) :
BOOLEAN;

Pass an icon resource ID number in iconID, an enclosing 32 x 32 rectangle
in iconRect, and an icon record in anlcon to InitNewlcon (104-122) for each icon
that your program uses. If it returns TRUE, then it was able to load the icon im-
age into memory and initialize the fields in anlcon.

The function calls GetResource (111) to load the icon list resource (ICN#) from
disk. It casts the resulting handle to type IconListHandle, assigning it to field iHand
in the icon record. If this value is NIL, indicating that GetResource could not load
the icon, the function returns FALSE (114). Otherwise, it continues at lines 117-119
to initialize the remaining icon record fields and return TRUE.

PROCEDURE ShowIconImage( anIcon : IconRecord;
transferMode : INTEGER ) ;

After loading an icon list resource with InitNewIcon, to display the image, pass
the resulting icon record to ShowlconImage (125-150). Set parameter transferMode
to one of the following constants:

SrcCopy NotSrcCopy SrcOr NotSrcOr
SrcXor NotSrcXor SrcBic NotSrcBic

These eight modes change the way QuickDraw procedure CopyBits transfers
bit images from one place to another, usually the display. (See Chapter 3 for more
details about this subject.) ShowIconImage assigns the address of your icon im-
age to a local BitMap record (137), setting fields rowBytes and bounds to enclose
the image in memory (138-139). It then passes this information to CopyBits
(141-147), transferring the icon’s bit image to the current GrafPort and displaying
its pattern on screen. The NIL parameter (147) tells QuickDraw not to clip the im-
age in any way.

PROCEDURE ShowIconMask( anIcon : IconRecord;
transferMode : INTEGER ) ;

ShowlconMask (153-178) is nearly identical to ShowlconImage. It differs by
displaying the icon mask instead of the image. To display a single icon, you first
display the mask, “punching” a hole in the screen like a cookie cutter punching
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out dough. You then display the icon image by dropping it into the hole created
by the mask. By doing this, instead of simply displaying the image in one step,
you create transparent icons whose background patterns match their masks. This
lets you highlight images for various effects. (For an example, see SelectIcon.)

FUNCTION IconDragged( anIcon : IconRecord;
mouseloc : Point; wantsSlop : BOOLEAN;
VAR newRect : Rect ) : BOOLEAN;

Call IconDragged (181-265) after sensing a mouse click inside an icon. The
routine pulls an outline of the icon around the display, releasing control only when
you let go of the mouse button. Parameter anlcon is the icon’s record, initialized
as described earlier. Point record mouseLoc is the mouse pointer’s coordinate which
you obtain by calling GetMouse. The coordinate values are local to the current
window.

If wantsSlop is TRUE, you can move the mouse pointer outside the current
window while restricting the final icon location to inside the window’s borders.
Set this parameter FALSE if you want to cancel icon dragging when the mouse
pointer moves outside. If you then release the mouse button, the icon’s original
position is unchanged. (The next program demonstrates the difference between these
two options.)

If IconDragged returns TRUE, then rectangle newRect equals the location to
which you should move the icon image. Normally, yow’ll do this by calling
Movelcon. See Listing 7.6, lines 54-76 for a complete example.

Although long, the procedure is not difficult to understand. To draw the dot-
ted outline requires a region, which IconDragged creates at lines 209-210, using
the destRect field from the icon record. Lines 212-218 set a slop rectangle either
to the entire screen boundaries in local coordinates (214-216) or to the window’s
border (218) depending on whether you set wantsSlop to TRUE or FALSE. As long
as the mouse pointer remains inside this rectangle, the dotted outline is visible.

Lines 222-237 set up another rectangle, limitRect, restricting the final icon loca-
tion to within the window’s boundaries. The calls to SubPt (Subtract Points)
calculate this rectangle to fall within the window borders while taking into account
the mouse location, which might be anywhere inside the icon. This lets you move
the icon to every screen location regardless of where you click on the image. If this
is unclear, change lines 233-237 to a comment, setting limitRect to the full win-
dow border. Then run the icon test program in Listing 7.6. You can now force the
icon outside the window borders, probably a poor idea although it does no harm.

Line 240 assigns zero to variable axis, allowing movement in any direction.
Set this value to toolbox constant hAxisOnly for horizontal movement only, or
set it to vAxisOnly to allow only vertical moves. If you need to do this often, you
might want to add axis to the procedure’s parameter list instead of declaring it as
a local variable as it is now.

The actual dragging occurs with a call to the Window Manager’s DragGrayRgn
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routine, which lets you pull the dotted outline around the display (246-247). The
final NIL parameter indicates no action procedure, an option that you could use
to call another routine while you hold down the mouse button. (See Inside Mac-
intosh for details about how to do this.)

DragGrayRgn returns a single long integer result containing offsets to the new
icon position. Lines 249-259 extract the components of this result, assigning the
horizontal and vertical offsets to dh and dv. The IF statement (251) checks whether
these values are large enough to require moving the icon image and, if so, lines
254-256 pass the new rectangle back in parameter newRect, telling the caller the
new location.

The final statement (261) is an easy one to forget. It disposes the region han-
dle created at the start of this procedure. Remember, as repeated often in this book,
always dispose your handles when you’re finished using them.

PROCEDURE SelectIcon(VARanIcon: IconRecord);
PROCEDURE DeSelectIcon( VAR anlIcon :
IconRecord);

These two procedures complement each other. SelectIcon (268-276) darkens
the icon image, presumably to respond to mouse clicks. DeSelectlcon (279-287)
does the opposite, redrawing a highlighted image normally.

Both routines set field selected to TRUE or FALSE. You can use this field to
know whether an icon is selected (highlighted). To manage many icons at once,
you could put their records in an array and check for selected patterns by examin-
ing selected fields in each one. Selecting an icon is a visual effect only and causes
no other actions to occur. It’s up to you to decide what to do with selected icons.

Line 273 punches out a black mask in the window, using transfer mode SrcOr.
Because a logical OR sets bits to 1 if either or both of two bits are 1, the result
is to blacken the screen for every bit in the mask, usually covering the entire icon
image. After that, line 274 calls ShowIconImage to drop in the icon image inside
the blackened mask. Because it uses the SreXor transfer mode, the effect is to negate
bits only where they differ, which displays the icon image in white on the black
background.

DeSelectIcon (279-287) uses a similar method to re-reverse the highlighted icon,
displaying it normally. Transfer mode SrcBic (Source Bit Clear) also punches a mask
on the screen but this time in white (284). Line 285 then uses the same SrcXor mode
to drop the icon image into this area, displaying its pattern as black lines on a white
background.

It’s instructive to turn a few of lines 273-274 and 284-285 into comments in
various combinations. (If you comment out all of these lines, though, you’ll see
nothing on screen.) Also, try other transfer modes listed earlier in this chapter and
in Chapter 3. You can create a variety of effects by simply calling tools SelectIcon-
Mask and SelectlconImage with various transfer mode values.
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PROCEDURE DrawIcon( VAR anIcon : IconRecord);

Drawlcon (290-299) simplifies your program’s update event handler. Call this
routine for every icon your program uses, passing their records in parameter anlcon.
The procedure draws each icon by calling SelectIcon or DeSelectlcon according
to the value of field selected.

PROCEDURE MovelIcon( VAR anlcon : IconRecord;
newRect : Rect );

Use Movelcon (302-314) to move an icon image from its present location to
a new spot with coordinates in parameter newRect. The procedure first erases the
icon image (310) and then assigns the new rectangle to the icon record’s destRect
field. Rather than copying the image directly into the display at this point, MoveIlcon
invalidates the rectangle (312), adding its area to the window’s update region and
generating an update event. The actual drawing takes place in your program’s event
handler (which probably calls Drawlcon).

CLICKING AND DRAGGING ICONS

For an example of how to use IconUnit, type in Listing 7.5 and save as
ICONTEST.R. Compile this file with RMaker to produce the program’s resource
file. Then type in Listing 7.6 and save as ICONTEST.PAS. Copy lines from Ap-
Shell where the listing indicates. Compile and run with Turbo. Inside the window,
you’ll see a single icon, which you can click and drag anywhere inside the window
borders. After trying the program, experiment with the suggestions in the previous
section. For example, change the axis variable (Listing 7.4, 240) to limit movement
in one direction or another.

Listing 7.5. ICONTEST.R

1: * *

2: * IconTest.PAS resources -- Compile with RMaker *

3: * *

4:

5: Programs:Icon.F:IconTest.RSRC ;: Send output to here

6:

71:

8: * *

9: * About box string list *

10: * *

11:

12: TYPE STR# ;; String list resource

13: .1 (32) ;: ID and attribute (purgeable)
14: 6 ;; Number of strings that follow
15: Icon Test ;; Program name

16: by Tom Swan ;; Author

(continued)
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82:
83:

: IconUnit Test

: 4
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Version 1.00

;7 Version number
(C) 1987 by Swan Software ;
i

; Copyright notice
; Address
; Telephone

P. O. Box 206, Lititz, PA 17543
(717) -627-1911

* *
* The Apple Info menu *

¢ KR cmmmccm——— e —————————————— e ———— *

: TYPE MENU

1

: \14

About IconTest...
(_

* *

* The File menu *
*

: TYPE MENU

'2

: File

Quit /Q

* *
* The Edit menu

*

* *

: TYPE MENU

.3

Edit
(Undo /2
(_
(Cut /X
(Copy /C
(Paste /V
(Clear

PR 3 *

* Window template
* *

: TYPE WIND

1 ID number to use in program

Window title

: 46 7 328 502 ; top, left, bottom, right coordinates
: Visible NoGoAway ; Visible window without close button
;; Document window style without size button
0 ;; Window reference (none)

*
*

* MacPaint Icon list

*
*

Type ICN# = GNRL ;7 General type (its structure is up to you)

+1000 ;i Resource ID
.H ;; Hex data follows
OFFFFEOO :; 32 LONGINTS (32-bits each)
: 08000300
09000280
09D00240




09000220
09000210
09D003F8
09000008
09000008
09D00008
09000008

: 09000008

09F00008

¢ 09100008

09100008
09100008
09100008
09100008
08E00008
09F00008
09F00008
09F80008
09F80008
09E8SFES8

: O9F80BES
: O8DO3FES8

08FOFFES8
08703FES8
0819FFE8

: 08000008

08000008
OFFFFFF8
*

OFFFFEQ0
OFFFFF00
OFFFFF80
OFFFFFCO

: OFFFFFEO

OFFFFFFO0

: OFFFFFF8

OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8

: OFFFFFF8

OFFFFFF8

: OFFFFFF8

OFFFFFF8

: OFFFFFF8

OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8
OFFFFFF8

Mask data
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Listing 7.6. ICONTEST.PAS

1: {$0 Programs:Icon.F: } { Send compiled code to here }
2: {$R Programs:Icon.F:IconTest.Rsrc} { Use this compiled resource file }
3: {$U-}) { Turn off standard library units }

4:
5:
6: PROGRAM IconTest;
7:

8: (*

9:
10: * PURPOSE : Test the IconUnit -- display, select, and drag an icon
11: * SYSTEM : Macintosh / Turbo Pascal
12: * AUTHOR : Tom Swan
13:
14: *)
15:
16:
17: {$U Programs:Units.F:MacExtras } { Open these library unit files }
18: {$U Programs:Units.F:IconUnit }
19:
20:
21: USES
22:
23: Memtypes, QuickDraw, OSIntf, ToolIntf, PackIntf, MacExtras,
24: IconUnit;
25:
26:
27: CONST
28:
29: FileID = 2; { File menu Resource ID and commands }
30: QuitCmd = 1;
31:
32: WindowID = 1; { Window resource ID }
33:
34: IconID = 1000; { Icon list resource ID }
35:
36: WantsSlop = TRUE; ({ FALSE for no mouse slop outside window }
37:
38: top = 10; { Initial position of icon in window }
39: left = 10;

43: VAR

45: wRec WindowRecord; { Program's window data record }
46: wPtr : WindowPtr; { Pointer to above wRec }

48: quitRequested : BOOLEAN; { TRUE if quitting }

50: thelcon

IconRecord; { Icon image and information }

54: PROCEDURE DoMouseClick;

56: { Handle mouse clicks in wPtr's contents. Select icon and drag outline
57: around screen, dropping icon off in its new position. }

59: VAR

61: mouseLoc : Point;
62: newRect : Rect;
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64: BEGIN
65: GetMouse ( mouseLoc )
66: WITH thelIcon DO
67: IF NOT PtInRect( mouseLoc, destRect ) { Mouse outside icon }
68: THEN
69: DeSelectIcon( thelIcon )
70: ELSE
71: BEGIN { Mouse inside icon }
72: SelectIcon( thelIcon );
73: IF IconDragged( theIcon, mouseLoc, WantsSlop, newRect )
74: THEN MovelIcon( theIcon, newRect )
75: END { else }
76: END; { DoMouseClick }
17:
78:
79: PROCEDURE DoFileMenuCommands ( cmdNumber : INTEGER );
80:
81: { Execute command in the File menu }
82:
83: BEGIN
84: quitRequested := ( cmdNumber = QuitCmd )
85: END; { DoFileMenuCommands }
86:
87:
88: << INSERT LINES 137-175 FROM APSHELL.PAS >>
89:
90:
91: PROCEDURE DrawContents( whichWindow : WindowPtr );
92:
93: { Display window contents }
94:
95: BEGIN
96:
97: DrawIcon( thelIcon )
98:
99: END; { DrawContents }
100:
101:
102: PROCEDURE MouseDownEvents;
103:

104: { Someone pressed the mouse button. Check its location and respond. }
105:

106: VAR

107:

108: partCode : INTEGER; { Identifies what item was clicked. }
109:

110: BEGIN

111:

112: WITH theEvent DO

113:

114: BEGIN

115:

116: partCode := FindWindow( where, whichWindow
117:

118: CASE partCode OF

120: inMenuBar

121: : DoCommand ( MenuSelect( where ) );
122:

123: inSysWindow

124: : SystemClick ( theEvent, whichWindow
125:

126: inContent, inDrag

127: : IF whichWindow <> FrontWindow

128: THEN SelectWindow ( whichWindow )
129: ELSE IF partCode = inContent
130: THEN DoMouseClick

131:

132: END { case }

-

(continued)
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133:

134: END { with }

135:

136: END; { MouseDownEvents }

137:

138:

139: PROCEDURE KeyDownEvents;

140:

141: { A key was pressed. Do something with incoming character. }
142:

143: VAR

144:

145: ch : CHAR;

146:

147: BEGIN

148: WITH theEvent DO

149: BEGIN

150: ch := CHR( BitAnd( message, charCodeMask ) );

151: IF BitAnd( modifiers, CmdKey ) <> 0

152: THEN DoCommand( MenuKey( ch ) )

153: END { with }

154: END; { KeyDownEvents }

155:

156:

157: << INSERT LINES 301-318 FROM APSHELL.PAS >>

158:

159:

160: PROCEDURE ActivateEvents;

161:

162: { Activate or deactivate windows }

163:

164: BEGIN

165: WITH theEvent DO

166: BEGIN

167:

168: whichWindow := WindowPtr ( message ): { Extract window pointer }
169: SetPort ( whichWindow ); { Change current port }
170:

171: IF BitAnd( modifiers, activeFlag ) <> 0

172: THEN FixEditMenu( FALSE ) { Activate a window }
173: ELSE FixEditMenu( TRUE ) { Deactivate a window }
174:

175: END { with }

176: END; { ActivateEvents }

177:

178:

179: << INSERT LINES 350-368 FROM APSHELL.PAS >>

180: -

181:

182: PROCEDURE SetUpWindow;

183:

184: { Initialize this program's window record }

185:

186: BEGIN

187: wPtr := GetNewWindow( WindowID, @Wrec, POINTER(-1) );
188: SetPort ( wPtr )

189: END; { SetUpWindow }

190:

191:

192: PROCEDURE SetUpIcon;

193:

194: { Initialize icon variable, loading image from resource file.
195: Assumes wPtr is the current port }

196:
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197: VAR

198:

199: iconRect : Rect;

200:

201: BEGIN

202: SetRect ( iconRect, left, top, left + 32, top + 32 );

203: IF NOT InitNewIcon( IconID, iconRect, theIcon ) THEN

204: BEGIN

205: SysBeep (3) ; { If you hear a beep and the program }
206: ExitToShell { ends, check your resource definition. }
207: END { if }

208: END; { SetUpIcon }

209:

210:

211: PROCEDURE Initialize;

212:

213: { Program calls this routine one time at start }

214:

215: BEGIN

216: SetUpMenuBar; { Initialize and display menus }
217: SetUpWindow; { Initialize program window }
218: SetUpIcon; { Initialize icon image }

219: quitRequested := FALSE; { TRUE on selecting Quit command }
220: DisplayAboutBox { Identify program }

221: END; { Initialize }

222:

223:

224: FUNCTION QuitConfirmed : BOOLEAN;

225:

226: { The program's "deinitialization" routine. It is always okay
227: to quit this program. }

228:

229: BEGIN

230: QuitConfirmed := quitRequested

231: END; { QuitConfirmed }

232:

233:

234: PROCEDURE DoSystemTasks;

235:

236: { Do operations at each pass through main program loop }
237:

238: BEGIN

239:

240: SystemTask; { Give DAs their fair share of time }
241:

242: IF FrontWindow = NIL THEN

243:

244: BEGIN { Set up menu commands for empty desktop }
245:

246: FixEditMenu( FALSE )

247:

248: END ELSE

249:

250: IF FrontWindow <> wPtr THEN

251:

252: BEGIN { Set up menu commands for active desk accessory }
253:

254: FixEditMenu( TRUE )

255:

256: END { else / if }

257:

258: END; { DoSystemTasks }

259:

260:

(continued)
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261: BEGIN

262:

263: Initialize;

264:

265: REPEAT

266:

267: DoSystemTasks;

268:

269: IF GetNextEvent ( everyEvent, theEvent ) THEN
270:

271: CASE theEvent.what OF

272:

273: MouseDown : MouseDownEvents;
274: KeyDown : KeyDownEvents;
275: UpdateEvt : UpdateEvents;
276: ActivateEvt : ActivateEvents

278: END { case }

280: UNTIL QuitConfirmed

IconTest Play-by-Play
ICONTEST.R (1-148)

Most of the resource types are the same as in ApShell. To simplify the test pro-
gram, the window resource is immovable and does not have close and zoom boxes.
The only new element is the icon list resource (77-144).

Type ICN# (the # stands for “list”) is a GNRL (general) structure, meaning
its design is up to you (see line 77). As in other resources, the resource ID is a positive
number, also of your choice, but probably best if at least 128 or higher. This number
matches the ID the program uses to load the resource into memory. The test uses
ID 1000 (78). Remember that icon lists must never be purgeable.

The .H (79) signifies that hex data follows. Here, that data consists of two blocks
of 32, 32-bit values, each having 8 hex digits (worth four bits apiece). Each bit in
the data represents one black pixel in the icon image. The first block of 32 values
(80-111) is the image; the second (113-144) is the mask that overlays the image.
Remember that this mask should completely cover the icon outline, or highlighting
might not work properly. It is possible to design masks with holes, though, to
animate icons, changing their patterns when you select them, a popular technique.
IconTest is a good program for experimenting with such effects. Just replace lines
80-144 with a new image and mask.

ICONTEST.PAS (1-176)

Constant IconID (34) matches the ID number of the icon list resource. In a
program with several icons, you would define an ICN# resource for each one and
assign them unique IDs. Set Boolean constant WantsSlop (36) TRUE to allow slop-
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py mouse movement, or to FALSE to erase the dragging outline if the mouse pointer
strays outside the window borders. Experiment with both values to understand their
difference. Two other constants, Top and Left (38-39) mark the upper left corner
of the icon’s initial position. They can be any values, relative to the window
coordinates.

Procedure DoMouseClick (54-76) responds to mouse clicks inside windows
that contain icons. The first job is to locate the mouse, calling GetMouse (65), which
fills in the mouseLoc Point record with a coordinate relative (local) to the window
borders. Function PtInRect then tests whether that point is inside the icon’s enclos-
ing rectangle (67). If not, DeSelectIcon redraws the icon normally, setting icon record
field selected to FALSE (69). (Deselecting an icon not previously selected has no
effect.) If the mouse click is inside the image, lines 72-74 select the icon and call
IconDragged pulling a dotted outline around the screen. If IconDragged returns
TRUE, Movelcon (74) completes the process by moving the image to its new loca-
tion in the window.

Procedure DrawContents (91-99) is this program’s entire display handler. It
calls Drawlcon to draw the icon image, highlighting it only if field selected in the
icon record is TRUE. To handle many icons, perhaps in an array of icon records,
call Drawlcon in this routine for each one.

Other procedures in this section are shortened versions of those with the same
names in ApShell. You should have little trouble understanding what they do.

SetUpWindow to END (182-282)

The test program’s only window appears as a result of SetUpWindow (182-189),
which loads the window resource and sets the current GrafPort to the window
pointer. Of course you can use IconUnit with other window types: those with resize
boxes, scroll bars, and other features.

The next procedure, SetUpIcon (192-208), initializes new icon images. In line
202, it creates a 32 X 32 pixel rectangle (iconRect), which it passes along with the
icon resource ID (IconID) and an icon record variable (thelcon) to InitNewIcon
(203). This loads the ICN# resource into memory and initializes the icon record’s
fields. In this example, if that doesn’t work, then something is wrong with the
resource file and the program beeps before returning to Turbo, or to the Finder
if you run it from a disk code file. Therefore, if you hear a beep and nothing else
seems to happen, check your ICN# resource against Listing 7.5.

PRINTING TOOLS

The Macintosh toolbox contains many routines for printing graphics and text.
As you probably know, you install printer drivers in your System folder to use dif-
ferent printers without requiring programs to understand their specific
characteristics. To programs, all printers are the same. It’s the software in the driver
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that takes advantage of special abilities such as the fonts in a laser printer or the
graphics in an ImageWriter.

To print a picture or text in this fashion, programs draw into memory (or into
temporary disk files) similar to the way they draw onto the display. But instead
of that drawing appearing on screen, it appears on paper—the result of the interac-
tion between the operating system and the printer driver. Because of that, programs
don’t have to know which commands turn on graphics or underline text for one
printer or another.

Unfortunately, this ideal arrangement takes time—time to draw into memory,
time to feed that drawing to the printer driver, and time for the driver to print the
dots on paper that create the final image. Consequently, the printer runs more slowly
than it does when it uses its own native abilities to print text.

Because the standard printer methods are well covered elsewhere, I won’t repeat
them here. Instead, the next section develops a set of tools to use an ImageWriter’s
faster native text abilities. With these tools, you select among various printing
features such as condensed and proportional type and headlines—but you cannot
print graphics or fonts that you see on screen. With a few simple modifications,
you can use this same programming to run other printers, even the letter-quality,
daisy- and thimble-wheel models that the Macintosh normally doesn’t know how
to operate.

One thing to remember is that these tools break all the Macintosh rules about
printing. If you write a program to work with the ImageWriter and then hook up
a laser printer, the program might not work properly. Despite this restriction, the
following tools greatly increase printing speed, a welcome improvement for pro-
gram listings, database reports, and simple notes.

To begin adding native ImageWriter tools to your system, type in Listing 7.7
and save as IMAGEUNIT.PAS. Compile the text to a disk code file. The unit does
not use any other units in this book. Following the play-by-play description is an
example program that uses the unit to print program listings.

Listing 7.7. IMAGEUNIT.PAS

{$0 Programs:Units.F: } { Send compiled code to here }
{$U-} { Turn off standard library units }

UNIT ImageUnit( 133 );

(*

WO Ud W=

* PURPOSE : Imagewriter "native" printing routines
10: * SYSTEM : Macintosh / Turbo Pascal
11: * AUTHOR : Tom Swan
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13: x)

14:

15:

16: INTERFACE { Items visible to a host program }

17:

18:

19: USES

20:

21: Memtypes, QuickDraw, OSIntf, ToolIntf, PackIntf, MacPrint;

22:

23:

24: TYPE

25:

26: PrnStyles =

27: ( PrnNoStyle, PrnExtended, PrnPica, PrnElite,

28: PrnPicaPro, PrnElitePro, PrnSemiCond, PrnCondensed,

29: PrnUltraCond, PrnHLStart, PrnHLEnd );

30:

31: PrnHandle = “PrnPtr; { Handle to relocatable PrnSpecRec }
32: PrnPtr = ~“PrnSpecRec; { Pointer to PrnSpecRec record }

33:

34: PrnSpecRec =

35: RECORD { Various printer variables as follows }
36:

37: lut : INTEGER; { Blank lines under top header }

38: laf : INTEGER; { Blank lines above bottom footer }
39: cpl : INTEGER; { Maximum characters per line }

40: lpp : INTEGER; { Total lines per page }

41: 1ltp : INTEGER; { Lines to print on page (not headers) }
42: 1sp : INTEGER; { Line spacing. 0O=single,l=double,etc. }
43: tab : INTEGER; { Fixed tab stop. Usually 4 or 8. }
44: spn : INTEGER; { Starting page number (usually 1) }
45: sln : INTEGER; { Starting line number (usually 1) }
46:

47: header : Str255; { Header string to print at top }
48: footer : Str255; { Footer string to print at bottom }
49:

50: printHeader : BOOLEAN; { True for headers in top margin }
51: printFooter : BOOLEAN; { True for footers in bottom margin }
52: hasFormFeed : BOOLEAN; { True if ASCII 12 does form feed }
53: lineNumbers : BOOLEAN; { True to print line numbers }
54:

55: textStyle : PrnStyles; ( Printer style for text }

56:

57: END; { PrnSpecRec }

58:

59:

60: PROCEDURE PrnSetStyle( pStyle : PrnStyles );

61:

62: PROCEDURE PrnChar( ch : CHAR );

63:

64: PROCEDURE PrnString( s : Str255 );

65:

66: PROCEDURE Prnline( s : Str255; lastLine : BOOLEAN );

67:

68: FUNCTION PrnNew : PrnHandle;

69:

70: PROCEDURE PrnDispose( VAR pHand : PrnHandle );

71:

72: PROCEDURE PrnStart( pHand : PrnHandle );

73:

74: PROCEDURE PrnEnd;

15:

76:

77: IMPLEMENTATION { Items not visible to a host program }

78:

(continued)
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79: CONST

80:

81: ASCtab = #9; { ASCII character constants }

82: ASCcr = #13;

83: ASCLf = #10;

84: ASCEf = #12;

85: ASCesc = #27;

86: ASCblank = #32;

87:

88: MaxLNDigits = 3; { Maximum digits in line numbers 000-999 }
89: MaxPNDigits = 2; { Maximum digits in page numbers 00-99 }
90:

91:

92: VAR

93:

94: prnSpec : PrnHandle; { Handle to printer specs }

95:

96: dtpString : Str255; { Date, time, page number string }

97:

98: pgLine : INTEGER; { Line number (resets at top of page) }
99: column : INTEGER; { Column number relative to left margin }
100: lineNo : INTEGER; { Running line number }
101: pageNo : INTEGER; { Page number }
102: lutltp : INTEGER; { lut + ltp (see PrnSpecRec type) }
103: lutltplaf : INTEGER; { lut + ltp + laf (" " " )}
104: titleOverHead : INTEGER; { Length of date, time, & page no string }
105: lastLineDone : BOOLEAN; { TRUE when printing the last line }
106:
107: PROCEDURE ListChar( ch : CHAR );
108:

109: { Send character ch to list device using text streaming method.
110: LOCAL TO UNIT }

111:

112: VAR

113:

114: buffer : PACKED ARRAY[ O .. O ] OF CHAR;
115:

116: BEGIN

117: buffer[ 0 ] := ch; { Move ch value to high order 8 bits }
118: PrCtlCall( iPrIOCtl, ORD( @buffer ), 1, 0 )
119: END; { ListChar }

120:

121:

122: PROCEDURE PrnTab;

123:

124: { Advance printer to next fixed tab stop.
125: LOCAL TO UNIT }

126:

127: VAR

128:

129: tabWidth : INTEGER;

130:

131: BEGIN

132: tabWidth := prnSpec””.tab; { Copy value--ListChar could compact heap }
133: REPEAT

134: ListChar( ASCblank );

135: column := column + 1

136: UNTIL column MOD tabWidth = 0
137: END; { PrnTab }

138:

139:

140: PROCEDURE PrnLf;

141:

142: { Advance printer to next line down. No cr. Advance line counts.
143: LOCAL TO UNIT }
144:
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145: BEGIN

146: ListChar ( ASClf );

147: pgline := pgLine + 1 { Count relative line number }
148: END; { PrnLf }

149:

150:

151: PROCEDURE PrnCr;

152:

153: { Send printer to start of current line. No 1lf.
154: LOCAL TO UNIT }

155:

156: BEGIN

157: ListChar( ASCcr );

158: column := 0

159: END; { PrnCr }

160:

161:

162: PROCEDURE PrnAdvanceline( n : INTEGER );
163:

164: { Advance printer n lines down
165: LOCAL TO UNIT }

166:

167: BEGIN

168: PrnCr;

169: WHILE n > 0 DO
170: BEGIN

171: PrnLf;

172: n:=n-1
173: END { while }
174: END; { PrnAdvanceline }
175:

176:

177: PROCEDURE PrnFf;
178:

179: { Advance printer to next page
180: LOCAL TO UNIT }

181:

182: BEGIN

183: WITH prnSpec”” DO

184: IF hasFormFeed

185: THEN ListChar( ASCff )

186: ELSE IF ( pgLine <= lpp )

187: THEN PrnAdvanceline( lpp - pgLine ); { Zero does lone cr }
188: pgline := 0 { reset relative line number }
189: END; { PrnFf }

190:

191:

192: PROCEDURE PrnFooter;

193:

194: ( Print footer at bottom of page.
195: LOCAL TO UNIT }

196:

197: VAR

198:

199: title : Str255; { Temporary variable to hold footer text }
200: blanks : INTEGER; { Number of blank lines or chars to print }
201:

202: BEGIN

203: blanks := lutltplaf - pglLine + 1; { Blank lines above footer }
204: IF blanks > 0

205: THEN PrnAdvancelLine( blanks ); { Advance to footer line }
206: IF prnSpec””.printFooter THEN

207: BEGIN

208: PrnSetStyle( PrnHLStart ); { Turn on headline style }
209: title := prnSpec””.footer; { Copy title to local var }
210: blanks := ( prnSpec””.cpl DIV 2 ) - length( title );

211: WHILE blanks > 0 DO

(continued)
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212:
213:
214:
215:
216:
217:
218:
219:
220:
221:
222:
223:
224:
225:
226:
227:
228:
229:
230:
231:
232:
233:
234:
235:
236:
237:
238:
239:
240:
241:
242:
243:
244:
245:
246:
247:
248:
249:
250:
251:
252:
253:
254:
255:
256:
257:
258:
259:
260:
261:
262:
263:
264:
265:
266:
267:
268:
269:
270:
271:
272:
273:
274:
275:
276:
277:
278:
279:
280:
281:

END;

BEGIN

ListChar( ASCblank );

blanks := blanks - 1
END; { while }
prnString( title );
PrnSetStyle( PrnHLEnd );
PrnSetStyle( prnSpec””.textStyle )
{ if )

PrnFf

END;

{ PrnFooter }

PROCEDURE PrnHeader;

{ Print header at top of page.
LOCAL TO UNIT }

VAR
title : Str255;
blanks : INTEGER;
BEGIN

IF prnSpec””.printHeader THEN

BEGIN
PrnSetStyle( PrnHLStart ):
title := prnSpec””.header;
PrnString( title );
blanks := ( prnSpec””.cpl DIV 2 )
WHILE blanks > 0 DO
BEGIN

ListChar ( ASCblank );
blanks := blanks - 1

END; { while }
PrnString( dtpString );
NumToString ( pageNo, title );
PrnString( title );
PrnSetStyle( PrnHLEnd );
PrnSetStyle( prnSpec”~”.textStyle )

END; { if }

PrnAdvanceline ( prnSpec*”.lut + 1 )

END;

{ PrnHeader }

PROCEDURE PrnNewPage;

{ Start new page.
LOCAL TO UNIT }

BEGIN
IF

NOT lastLineDone THEN

BEGIN

PrnFooter;

pgline := 0;

pageNo := pageNo + 1;
PrnHeader

END { if }

END;

{ PrnNewPage }

PROCEDURE PrnNewLine;

{ Start new line.
LOCAL TO UNIT }

BEGIN
IF

END;

pgline >= lutltp
THEN PrnNewPage

Move to right border }

Print title }
Turn off headline style }
{ Restore text style }

Advance to top of next page }

{ Turn on headline style }
{ Copy title to local var }
{ Print title at left border }
length(title) - titleOverHead:

{ Advance to date position }

{ Print date, time, page no. }
{ Reuse title string to print }
{ page number. }

{ Turn off headline style }

{

Restore text style }

{ Blank lines under title }

ELSE PrnAdvanceLine( prnSpec”*.lsp + 1 )

{ PrnNewLine }
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282:

283:

284: PROCEDURE PrnSetStyle;

285:

286: { Select one of various print styles. Modify for different
287: printer models. }

288:

289: VAR

290:

291: ch : CHAR;

292:

293: BEGIN

294: CASE pStyle OF

295: { PrnNoStyle }

296: PrnExtended : ch := 'n';

297: PrnPica : ch := 'N';

298: PrnElite : ch := 'E';

299: PrnPicaPro : ch := 'p';

300: PrnElitePro : ch := 'P';

301: PrnSemiCond : ch := 'e';

302: PrnCondensed : ch := 'q';

303: PrnUltraCond : ch := 'Q';

304: PrnHLStart : BEGIN

305: ListChar( ~N ); { Start headline mode }
306: ch := "t { Start boldface }
307: END;

308: PrnHLEnd : BEGIN

309: ListChar( 70 ); { End headline mode }
310: ch := ' { End boldface mode }
311: END

312: END; { case }

313: ListChar( ASCesc ); { Send lead-in character }

314: ListChar( ch ) { Send printer command character }
315: END; { PrnSetStyle }

316:

317:

318: PROCEDURE PrnChar;

319:

320: { Print one character. Specially handle some control chars. }
321:

322: BEGIN

323: IF ch = ASCtab THEN PrnTab

324: ELSE IF ch = ASC1lf THEN PrnLf
325: ELSE IF ch = ASCcr THEN PrnCr
326: ELSE IF ch = ASCff THEN Prnff
327: ELSE

328: BEGIN

329: ListChar( ch );

330: IF ch >= ASCblank THEN column := column + 1
331: END { else }

332: END; { PrnChar }

333:

334:

335: PROCEDURE PrnString;

336:

337: { Print string parameter--no carriage return (similar to Write) }
338:

339: VAR

340:

341: i : INTEGER;

-342:

343: BEGIN

344: FOR i := 1 TO Length( s ) DO
345: PrnChar( s(i] )

346: END; { PrnString }

347:

348:

(continued)
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349: PROCEDURE PrnLine;

350:

351: { Print an entire line (similar to WritelLn) }

352:

353: VAR

354:

355: numString : Str255; { For printing line numbers }
356:

357: BEGIN

358: lastLineDone := lastLine;

359: IF prnSpec””.lineNumbers THEN

360: BEGIN { print line number }

361: NumToString( lineNo, numString );

362: WHILE length( numString ) < MaxLNDigits DO { Add leading zeros }
363: insert( '0', numString, 1 ):

364: PrnString( numString ); PrnString( ': ' );
365: lineNo := lineNo + 1

366: END; { if }

367: PrnString( s );

368: PrnNewLine

369: END; { PrnLine }

370:

371:

372: FUNCTION PrnNew;

373:

374: ( Return handle to a new, initialized, relocatable PrnSpec record. }
375:
376: BEGIN

377: pranSpec := PrnHandle( NewHandle( SizeOf( PrnSpecRec ) ) );
378: IF prnSpec <> NIL THEN WITH prnSpec*” DO

379: BEGIN { assign default values to record fields }
380: lut 1= 2;

381: laf = 1;

382: cpl := 80;

383: lpp = 66;

384: 1tp := 57;

385: 1sp := 0;

386: tab = 8;

387: spn = 1;

388: sln = 1;

389: header =

390: footer ="

391: printHeader := FALSE;

392: printFooter := FALSE;

393: hasFormFeed := TRUE;

394: lineNumbers := FALSE;

395: textStyle := PrnNoStyle

396: END;

397: PrnNew := PrnSpec

398: END; { PrnNew }

399:

400:

401: PROCEDURE PrnDispose;

402:

403: { Dispose handle to printer spec record }

404:

405: BEGIN

406: DisposHandle ( Handle( pHand ) ); { Dispose of printer specs }
407: pHand := NIL { Avoid dangling pointers }
408: END; { PrnDispose }

409:

410:

411: PROCEDURE PrnStart;

412:

413: { Initialize printer }
414:
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415: VAR

416

417: dateTime : LONGINT; { Encoded date and time }

418: dateString : Str255; { Date and time as strings }

419: timeString : Str255;

420:

421: BEGIN

422: pranSpec := pHand;

423: PrDrvrOpen; { Open printer driver }
424: PrCtlCall( iPrDevCtl, 1lPrReset, O, O ); { Send reset command }
425: WITH prnSpec””~ DO

426: BEGIN

427: pgline := 0; { Line number on page }
428: column := 0; { Column number on line }
429: lineNo := sln; { Starting line number }
430: pageNo := spn; { Starting page number }
431: lutltp := lut + 1ltp; { Avoids readding this }
432: lutltplaf := lut + ltp + laf; { ditto above comment }
433: PrnSetStyle( textStyle ); { Select printing style }
434:

435: { NOTE: prnSpec*” is invalid now due to possible heap compaction. }
436:

437: END; { with }

438: GetDateTime ( dateTime );

439: IUDateString( dateTime, shortDate, dateString );

440: IUTimeString ( dateTime, FALSE, timeString );

441: dtpString := concat( dateString, ' ', timeString, ' Page-' ):
442; titleOverHead := length( dtpString ) + MaxPNDigits;

443; lastLineDone := FALSE;

444: PrnHeader

445; END; ( PrnStart }

446:

447

448: PROCEDURE PrnEnd;

449

450: { Deinitialize printer }

451

452: BEGIN

453: PrnFooter; { Print footer on last page }
454: PrDrvrClose { Close printer driver }
455: END; { PrnEnd }

456:

457:

458: BEGIN

459: prnSpec := NIL { No print spec record in memory }

460: END. { Unit }

ImageUnit Play-by-Play

Three data type declarations specify various printing features. PrnStyles (26-29)
is an enumerated type whose elements each represent one printing style. PrnNoStyle,
the first element, causes no change to the printer’s current style. If you set switches
inside your printer to select among its features, you can print with PrnNoStyle to
use those settings instead of sending software codes to the printer to change styles.
Table 7.1 lists the meaning of the other PrnStyles elements.

PrnSpecRec (34-57) is a large record that holds specifications to control print-
ing style and page formatting. See the listing comments for the meaning of each
field in this record. When you call function PrnNew, it creates a record of this type
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Table 7.1 ImageWriter print styles from ImageUnit.

Characters Characters per
PrnStyles Meaning Per Inch 8-inch Line
PrnNoStyle no effect - -
PrnExtended extended 9 72
PrnPica pica (standard) 10 80
PrnElite elite 11.8 94
PrnPicaPro pica proportional 10 (approx) -
PrnElitePro elite proportional 12 (approx) -
PrnSemiCond semi condensed 13.3 106
PrnCondensed condensed 15 120
PrnUltraCond ultra condensed 16.7 133
PrnHLStart head line start -— -
PrnHLEnd head line end - --

on the heap and passes you a PrnHandle (31) to it. You can then use that handle
to change the record’s fields. For example, to set maximum characters per line to
132, you could write:

VAR ph : PrnHandle;

ph :=PrnNew;
ph**.cpl :=132;

Local Declarations (77-281)

ImageUnit contains many local declarations and routines not directly available
to your programs. The ASCII constants in lines 81-86 are the decimal values that
represent control characters and a blank. The # symbol tells the compiler to con-
sider the number as a character with that ASCII value. Change constants Max-
LNDigits and MaxPNDigits (88-89) to the maximum number of digits in line
numbers. A maximum of 2 allows numbers from 0 to 99, 3 permits up to 999, and
SO on.

Variable prnSpec (94) is a handle to the current printer specification record,
with the formatting fields described earlier. String dtpString (96) holds the date,
time, and page number string that the unit prints at the top of each new page if
printer specification field printHeader is TRUE. Procedure PrnStart initializes this
string. The seven integer variables and one Boolean at lines 98-105 control line and
page numbers, and help position headers, footers, and text. These variables should
have obvious meanings—see the Listing comments for details.

Procedure ListChar (107-119) sends a single character to the printer using a
method called fext streaming. This completely bypasses the printer driver logic that
normally interprets bytes as commands to draw text and images dot-by-dot. In-
stead, ListChar sends bytes directly to the printer, which interprets them as ASCII
character codes, helping the printer operate more quickly by reducing the amount
of information it needs from the program.



Units as Software Tools = 371

Character Variable

15 8 7 0

(unused) ASCII code

address in memory

Figure 7.2 Because a character variable sits in the
low order eight bits of a 16-bit word, the address
of that word is one byte ahead of the character.

To accomplish this requires calling operating system routine PrCtlCall (Printer
Control Call) (118), passing a constant (iPrIOQCtl) that selects text streaming. (These
toolbox identifiers are from the MacPrint unit, which ImageUnit uses at line 21.)
The procedure moves character ch into the first byte of a two-byte buffer, passing
the address of that buffer (and, therefore, the character) to PrCtlCall. It cannot
pass the character address directly because characters are normally in the second
eight bits of a 16-bit word—in other words, at the address of ch plus one byte as
Figure 7.2 illustrates. The second parameter to PrCtlCall, 1, indicates the number
of characters to print (118). The third parameter, 0, is required but meaningless.

PrnTab (122-137) correctly aligns columns with embedded tab control
characters. This lets you print listings prepared with editors (not Turbo’s) that in-
sert tabs to indent lines and align assembly language columns. Unless you change
it, tabs are fixed at every eight columns.

PrnLf (140-148) and PrnCr (151-159) print line feeds and carriage returns. They
also adjust variables pgLine and column to keep track of the exact print position
on the page. A line feed advances the paper by a single line, keeping the print posi-
tion at the same column. A carriage return moves the print position to the extreme
left and does not advance the paper. Be sure to obey these rules when modifying
ImageUnit to run other printers.

(Note: if printing is double-spaced, make sure your ImageWriter switches are
set to not add line feeds automatically to carriage returns. Consult your printer
manual for information about changing this setting.)

ImageUnit calls PrnAdvanceLine (162-174) for every new line, executing n line
feeds, usually equal to the line spacing specification Isp (42). A zero value prints
single-spaced text. One prints double-spaced lines (one extra blank line); two prints
triple-spaced text, and so on.

PrnFf (177-189) advances paper to the top of a new page, or form. Set the
lines per page field Ipp (40) to adjust pages for different paper lengths. Also set
field hasFormFeed (52) TRUE if your printer understands ASCII 12 as a command
to advance to the top of the next form. If this value is FALSE, line 187 calls PrnAd-
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vanceLine to advance the paper one line at a time, simulating form feeds on printers
that don’t understand them. (Most do.) If pages advance with jerky steps, or if
headers do not print at the tops of new pages, you are probably using the wrong
settings.

PrnFooter (192-221) and PrnHeader (224-253) have obvious jobs. They use
your printer’s headline style to print titles and footnotes, features you can turn on
or off by changing specifications printHeader and printFooter (50-51). You are
free to change these routines if you don’t like ImageUnit’s header style. If you do
that, be sure to call PrnFf as the last step in PrnFooter (220) and advance to the
first text line on a page as shown in PrnHeader (252). To print text, use PrnString
or ListChar. To advance lines, call PrnAdvanceLine. Do not use other printing
methods and don’t issue your own carriage returns and line feeds, or page format-
ting may not work correctly.

The final two local routines, PrnNewPage (256-269) and PrnNewLine
(272-281) cooperate to format pages into fixed numbers of lines with optional
headers and footers. You probably should not change these two in any way. Notice
that line 262 checks global lastLineDone. This avoids printing a blank page when
the number of print lines exactly fit. Later, you’ll learn how to set this variable.

Next are routines you can call from programs. Before diving into your own
ImageUnit projects, though, read through the following descriptions. There are
a few rules you should know about.

PROCEDURE PrnSetStyle( pStyle : PrnStyles );

Pass a PrnStyles element (27-29) to PrnSetStyle (284-315) to select one or
another printer feature. In some cases, you can combine features to produce various
effects. For example, pass PrnCondensed followed by PrnHLStart to print con-
densed headlines.

When modifying ImageUnit to run other printers, change this procedure to
send the control characters your printer understands. For letter-quality printers,
some of which have no special features, leave the procedure blank, removing lines
294-314. If you are blessed with more than one printer, you might also consider
adding a method to select one or the other.

PROCEDURE PrnChar( ch : CHAR ) ;

Call procedure PrnChar (318-332) to print a single character, which can have
any ASCII value. It traps the control characters shown in the listing, calling local
routines to handle tabs, carriage returns, line feeds, and form feeds. It passes other
characters directly to ListChar (329).

Don’t use PrnChar to select printing styles or various options by passing con-
trol codes. Instead, modify PrnSetStyle as the previous section describes and call
it to change print styles.
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PROCEDURE PrnString(s : Str255);
PROCEDURE PrnLine( s : Str255; lastLine :
Boolean);

PrnString (335-346) is similar to a Pascal Write statement. It prints a line of
text, up to 255 characters at a time, starting at the current print position. It does
not add a line feed or carriage return after printing. Therefore, you can call it several
times in a row to print different items on the same line.

PrnLine (349-369) operates like a Pascal WriteLn statement. It calls PrnString
(367) and then starts a new line (368). It also adds line numbers to the left column
if lineNumbers (53) is TRUE. If you don’t want leading zeros in these numbers,
change character ’0’ in line 363 to a blank.

Parameter lastLine tells PrnLine if this is the last line you will print. If TRUE,
then even if this is the final line on the page, ImageUnit will not start a new page
after printing the line. Usually, set lastLine to the result of Pascal’s EOF function
for the file you are printing. The next program, MacLister, explains how to do this.

FUNCTION PrnNew : PrnHandle;

Call PrnNew (372-398) as the first step in your printing procedure or in your
program’s initialization section before calling any other ImageUnit routine. The
function passes back a handle to a printer specification record, which it creates
on the heap (377). Save this handle in a PrnHandle variable, which you’ll then pass
to PrnStart before printing. You can call PrnNew several times to create more than
one printer specification in memory, saving the resulting handles in an array or
in multiple variables.

Each new specification record has the default settings at lines 380-395. You
may change any of these defaults now or later from inside your program. If you
have a wide carriage (14-inch) printer, for example, you might want to change
characters per line field cpl (382) to 132. That way, you won’t have to reassign that
value in every program that uses ImageUnit.

PROCEDURE PrnDispose( VAR pHand : PrnHandle ) ;

After printing, pass your printer specification handle to PrnDispose (401-408),
which removes the PrnSpecRec variable from the heap and sets handle pHand to
NIL. Always dispose your handles when you are done with them. This frees the
space they occupy, letting the memory manager reuse the memory for other
purposes.

PROCEDURE PrnStart( pHand : PrnHandle ) ;

After PrnNew initializes a new specifications record, call PrnStart (411-445)
before printing the first character. This routine initializes various ImageUnit
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variables, prepares the header and footer strings, and saves pHand as the current
PrnHandle, which other routines will then use.

Lines 423-424 initialize the printer driver to prepare it to accept characters.
PrDrvrOpen also loads the driver code into memory if it is not already there.
PrtCtlCall sends a reset command to the printer, reconfiguring its settings to
whatever they normally are when you first turn it on.

Lines 427-433 assign various starting values to variables that other procedures
use. There’s nothing that you can change here, but if you add any new assignments,
be aware that calling PrnSetStyle (433) could cause the Memory Manager to re-
arrange relocatable objects on the heap, making the double dereference to
prnSpec” " (425) invalid afterwards.

The rest of PrnStart sets global dtpString to the title printed at the top of each
new page. Line 439 converts the system date into a string. You can alter its format
by changing the second parameter (now ShortDate) as follows:

ShortDate =12/31/90
LongDate = Monday, December 31, 1990
AbbrevDate = Mon, Dec 31, 1990

Similarly, you can add seconds to the time string by changing parameter FALSE
in line 440 to TRUE.

PROCEDURE PrnEnd;

After printing your last character, call PrnEnd (448-455) to finish the page,
printing the final footer and advancing the paper. The procedure also closes the
printer driver (454), a necessary step before calling PrnStart for another printout.

Using ImageUnit Tools

At this point, you may understand what the ImageUnit tools do but not have
a clear picture of how to put them together. The following notes will help:

* Create a local PrnHandle variable, which I’ll call pHand from now on
although any name will do. Call PrnNew and assign its result to this variable.
If its value is NIL, do not continue with the following steps.

+ Initialize any printer specifications, assigning values to selected fields (see
lines 37-55). For example, to change fixed tabs to 4, use the statement:

pHand?* .tab:=4;

Also set the header and footer strings (47-48) to your report title or file name.
Skip these steps to use the default settings.
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« Call PrnStart, passing pHand as a parameter. This tells ImageUnit to use
your specifications, opens the printer driver, and initializes the printer.
Print your document, calling any of the four procedures at lines 60-66 to
print lines and characters and to change print styles. To advance the printer
a line at a time, print a line feed character (ASCII 10) with PrnChar. To ad-
vance to the top of a new page, print a form feed character (ASCII 12). Page
numbers, headers, and footers print automatically at the correct times and
places. You don’t have to call any other routines to make this happen.
After printing the last character, call PrnEnd to close the printer driver, print
the final footer, and advance the paper to the start of a new page.

« To start a new printout, call PrnStart using the same pHand. When you are

completely done printing, call PrnDispose to dispose pHand and release the
memory that the printer specification record occupies on the heap.

If your headers are too long and report titles bump into the date and time,
there’s an easy way to fix the problem. Add the following statement between lines
207-208 and also between 236-237:

PrnSetStyle(PrnUltraCond);

This changes the header and footer lines to the ImageWriter’s most highly con-
densed style. If that solution doesn’t please you, remove the time from headers to
gain a little extra room. To do this, replace line 440 with the following statement.
There are no blanks between the two single quotes.

timeString :="'";

PUTTING YOUR TOOLS TO WORK

As a final example, MacLister uses most of the features described in this and
in earlier chapters. The program is a source code lister that you can use to keep
track of your printouts. It operates both short and wide carriage ImageWriters (or
other printers if you modify ImageUnit), adds line numbers, and prints headers
and footers. The header contains the date and time for reference, and the footer
is in the lower right corner of the page, making it easy to find files by flipping
through pages in printout binders.

Figure 7.3 shows MacLister’s File menu commands. Open brings up the stand-
ard file dialog (not shown here). Choose a file to print and MacLister displays its
first 24 lines in the program window. You cannot scroll these lines or modify them
in any way—they are merely for reference, showing the file you are about to print.
Start printing by choosing the Print command. You can print additional copies
of the open file by choosing Print again.
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Fite I

Open... %0 |- Open text file to print
Close - Close desk accessory

Print %P |- Print open file

Transfer T |- Transfer to other program
Quit ¥0Q |- Return to Finder

Figure 73 MaclLister's File menu.

The Close command operates differently than usual. It closes an open desk
accessory—not an open text file. To print different files, just choose Open again.
This saves time by avoiding the unnecessary step of closing files to which you make
no changes.

Choose the Transfer command to run a different application, for example Turbo
Pascal. Never choose Transfer when running MacLister from the Turbo Editor. The
resulting crash will require you to reboot your computer. In my system, I install
MacLister in Turbo’s own Transfer menu. This lets me transfer back and forth to
print files without having to return to the Finder.

‘The Edit menu illustrated in Figure 7.4 contains the usual editing commands,
which operate only for desk accessories. Choose Options to bring up the dialog
in Figure 7.5. Click the options you want to use for subsequent printouts. Select
wide carriage printing if your printer can handle 14-inch wide paper, or when us-
ing a compressed print style on 8-inch paper. You can change the dialog’s default
options by revising the program. Instructions follow in the play-by-play description.

Figure 7.6 shows MacLister’s final menu, from which you select a printing style.
As with the Options dialog, you can revise the program to change the default style,
normally Pica. The figure lists the number of characters per inch (cpi) that each

| cart

Undo 382 |- Edit commands

Cut |- " "

Copy xc - " "

Paste ®U}{- " "

Clear - " “

Options... |- Select MaclLister options

Figure 74 MacLister’s Edit menu.
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I Print headers
X Print footers FI
[J Add line numbers

[J wide carriage printer

Figure 7.5 MacLister’s Options dialog.

style gives. Some of these values are approximate and some do not match those
in the ImageWriter manual. All are direct measurements of test printouts on an
ImageWriter 14-inch printer. To select a different style, choose it from the menu.
You’ll see nothing happen on screen, but your selection will have a checkmark the
next time you view the menu.

To compile the program, first type in Listing 7.8 and save as MACLISTER.R.
Compile this text with RMaker to produce the program’s resource file. Next, type
in Listing 7.9 and save as MACLISTER.PAS. Before compiling with Turbo, you
must have previously compiled units MacExtras, DialogUnit, ErrorUnit, ImageUnit,
and Transfer. You should probably compile MacLister to a disk code file. You can
run it from the Turbo editor but, if you do that, remember not to choose the Transfer
command, which works correctly only if you run the program from the Finder or
by transferring to it from another application.

Extended - 9 cpi
vPica - 10 cpi
Elite - 11.8 cpi

Pica proportional
Elite proportional
Semi-condensed
Condensed
Ultra-condensed

- 10 cpi (appron.)
- 12 cpi (approx.)
- 13.3 cpi

- 13 cpi

- 16.7 cpi

Figure 7.6 MacLister’s Style menu.
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Listing 7.8. MACLISTER.R

1: *

2: * MacLister.PAS resources -- Compile with RMaker *

3: *
4:
5: Programs:MacLister.F:MacLister.RSRC
6:

7:
8: * -

;; Send output to here

9: * About box string list
10: *

: TYPE STR#
(1 (32)

MacLister

by Tom Swan

17: Version 1.00

18: (C) 1987 by Swan Software

19: P. O. Box 206, Lititz, PA 17543
20: (717)-627-1911

11:
12
13
14: 6
15:
16:

*

21:

22:

23: *

24: * The Apple Info menu
25: *

26:

27: TYPE MENU

28: .1

29: \14

30: About MacLister...
31: (-

32:

33:

34: *

35: * The File menu

36: * - -= ———%
37:

38: TYPE MENU

39: .2

40: File

41: Open... /O

42: (Close

43: (-

44: (Print /P

45: (-

46: Transfer /T

47: Quit /Q

48:

49:

50: * ——=-
51: * The Edit menu

52; *emmmme e e e e *
53:

54: TYPE MENU

55: .3

56: Edit

57: (Undo /2

58: (-

59: (Cut /X

60: (Copy /C

61: (Paste /V

62: (Clear

63: (-

64: Options...




85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:
97:
98:
99:
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:

s *

*
* The error alert template
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* The Style menu
*x

: TYPE MENU

X

Style
Extended
Pica
Elite
Pica proportional
Elite proportional
Semi-condensed
Condensed
Ultra-condensed

*

*

TYPE ALRT
1999 (4)

45 28 154 481

999

5555

TYPE DITL i
,999 (32) i
4

BtnItem Enabled ;
71 360 103 440
Ok

StatText Disabled ;
25 80 41 165
Error “~0:

StatText Disabled ;
25 170 41 440
~1

StatText Disabled H

80 15 96 350
~2

*

Resource ID, (4) = preload
Top Left Bottom Right

Item list ID (following)
Stages (none)

Error alert item list

Resource ID , (32)=purgeable

1. Ok button

2. Error number

3. Error message

4. Help message

*

* Window template
*

TYPE WIND
»1000 (32)

untitled ii

46 7 328 502 H
Visible NoGoaAway ;
4 .

*

0 i

ID number and attribute (purgeable)

Window title

top, left, bottom, right coordinates

Visible window without close button

Document window style without grow and zoom boxes
Window reference (none)

* Options dialog template
*

*

(continued)



380 == Programming with Macintosh Turbo Pascal

133:
134:
135:
136:
137:
138:
139:
140:
141:

: BtnItem Enabled ;i1
: 151 15 175 89

: ChkItem Enabled i 3.
: 25 10 45 270
: Print headers

+ *

: * Printing in progress...
8 K e e ————— e

TYPE DLOG

,1001 i
Options ii
84 119 275 396 ii
Visible NoGoAway i
1 i
0 HH
1001 ii

: TYPE DITL

,1001 (32) ;
6 i

OK

BtnItem Enabled 2.

¢ 151 180 175 254

Cancel

: ChkItem Enabled 4.
: 55 10 75 270
: Print footers

: ChkItem Enabled ;i 5.

85 10 105 270

: Add line numbers

: ChkItem Enabled ;i 6.
: 115 10 135 270
: Wide carriage printer

ID number

Dialog title (not displayed)

Global coordinates for dialog window
Make invisible with no close button
Standard dialog box style

Reference value
Resource id of dialog item list

OK button

(none)

;; Resource ID & attribute (purgeable)
Number of items following

(must be first)

Cancel button

Program options

dialog

: TYPE DLOG

,1002

: Printing
: 80 130 220 375

Visible NoGoAway
1

: 0
: 1002

: TYPE DITL

,1002 (32)

: 3

StatText Enabled
33 20 56 220
Printing in Progress...

: StatText Disabled

71 20 88 235

: To stop printing, hold down the

;; Item list to dialog 1002

;i Number of items in list
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202: StatText Disabled i 3.
203: 87 20 104 235
204: \11 key and type period (.). 77 \11 = command key symbol
205:
206:
207: * END
Listing 7.9. MACLISTER.PAS
(R R R R R R R R R R RS R R R R R R AR R R
2:
3: WARNING : Do not use the File menu Transfer command when compiling and
4: running MaclLister directly from Turbo Pascal. The command works properly
5: only if you compile the program to disk and transfer to it or run it from
6: the Finder.
7:
EE N N R R N R R R R R RN R R R AR D]
9:
10:
11: {$0 Programs:MacLister.F: } { Send compiled code to here }
12: {$R Programs:MacLister.F:MacLister.Rsrc} { Use this compiled resource file }
13: {$U-} { Turn off standard library units }
14:
15:
16: PROGRAM MacLister;
17:
18: (*
19:
20: * PURPOSE : Pascal program (or any text file) listing printer
21: * SYSTEM : Macintosh / Turbo Pascal
22: * AUTHOR : Tom Swan
23:
24: *)
25:
26:
27: {$U Programs:Units.F:MacExtras 1} { Open these library unit files }
28: {$U Programs:Units.F:DialogUnit }
29: {$U Programs:Units.F:ErrorUnit }
30: {$U Programs:Units.F:ImageUnit }
31: {$U Programs:Units.F:Transfer }
32:
33:
34: USES
35:
36: PasInOut,
37: Memtypes, QuickDraw, OSIntf, ToolIntf, PackIntf, MacExtras, MacPrint,
38: DialogUnit, ErrorUnit, ImageUnit, Transfer;
39:
40:
41:
42: CONST
43:
44: FileID = 2; { File menu Resource ID and commands }
45: OpenCmd =1;
46: CloseCmd = 2;
47: {(————=——- }
48: PrintCmd = 4;
49: (=== }
50: TransferCmd = 6;
51: QuitCmd =1;
52:
53:

(continued)
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54: (*EditID = 3;%) { Edit menu is defined in MacExtras }

55: OptionsCmd = 8; { Additional command in edit menu }

56:

57:

58: StylelD X = 4; { Style menu }

59: ExtendedCmd = 1; { Printer style selections }

60: PicaCmd = 2;

61: EliteCmd = 3;

62: PicaProCmd = 4;

63: EliteProCmd = 5;

64: SemiCondCmd = 6;

65: CondensedCmd= 7;

66: UltraCondCmd= 8;

67:

68: DefaultStyle = PicaCmd; { Or any Style Cmd number above }

69:

70:

71: WindowID = 1000; { Program window resource ID }

72:

73: OptionsID = 1001; { Options dialog resource ID }

74: OptPrHeads = 3; { Option check boxes, corresponding to }
75: OptPrFoots = 4; { their positions in the dialog item list }
76: OptLineNum = 5;

77: OptWideCR = 6;

78:

79: PrintingID = 1002; { Printing in progress dialog resource ID }
80:

81:

82:

83: VAR

84:

85: wRec : WindowRecord:; { Program's window data record }
86: wPtr : WindowPtr; { Pointer to above wRec }

87:

88: fileOpen : BOOLEAN; { True if a file is open }

89: fileName : String[64]; { If fileOpen, this is its name }
90: filevar : TEXT; { If fileOpen, this is valid }
91:

92: styleMenu : MenuHandle; { Printer styles menu }

93: currentStyle : INTEGER; { Checked item in style menu }
94:

95: printOptions : ChecksRecord; { Options set (see DialogUnit) }
96:

97: quitRequested : BOOLEAN; { TRUE if quitting }

98: transferring : BOOLEAN; { TRUE if transferring to next app }
99:
100: nextApp : SFReply:; { Next application if transferring }
101:
102:
103: PROCEDURE FixStyleMenu( CheckOnOff : BOOLEAN );
104:

105: { Make check mark in style menu agree with global currentStyle.
106: Add check mark if CheckOnOff is TRUE, otherwise remove it. }
107:

108: BEGIN

109: CheckItem( StyleMenu, currentStyle, CheckOnOff )
110: END; { FixStyleMenu }

111:

112:

113: FUNCTION CmdToStyle( styleNum : INTEGER ) : PrnStyles;
114:

115: { Convert a Style menu number into an ImageUnit PrnStyle value }
116:
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117: BEGIN

118: CASE styleNum OF

119: ExtendedCmd : CmdToStyle := PrnExtended;

120: PicaCmd : CmdToStyle := PrnPica;

121: EliteCmd : CmdToStyle := PrnElite;

122: PicaProCmd : CmdToStyle := PrnPicaPro;

123: EliteProCmd : CmdToStyle := PrnElitePro;

124: SemiCondCmd : CmdToStyle := PrnSemiCond;

125: CondensedCmd: CmdToStyle := PrnCondensed;

126: UltraCondCmd: CmdToStyle := PrnUltraCond

127: OTHERWISE CmdToStyle := PrnNoStyle

128: END { case }

129: END; { CmdToStyle }

130:

131:

132: PROCEDURE CloseFile;

133:

134: { Close the current file }

135:

136: BEGIN

137: IF fileOpen THEN

138: BEGIN

139: Close( fileVar ); { Close Pascal file }

140: fileOpen := FALSE { Reset global flag }

141: END { if }

142: END; { CloseFile }

143:

144:

145: PROCEDURE DoOpen;

146:

147: { Respond to File menu Open command. Okay to open another
148: file when one is already open. }

149:

150: VAR

151:

152: reply : SFReply;

153: errCode : INTEGER;

154:

155: BEGIN

156: IF GetFileName( reply, 'TEXT' ) THEN

157: WITH reply DO

158: IF SetVol( NIL, vRefNum ) = noErr THEN

159: BEGIN

160: IF fileOpen

161: THEN CloseFile;

162: {$1i-} Reset( fileVar, fName ); {$i+}

163: errCode := IoResult;

164: IF errCode = 0 THEN

165: BEGIN

166: fileOpen := TRUE;

167: fileName := fName; { Save file name }
168: SetWTitle( wPtr, fileName ); { Change window title }
169: EnableItem( fileMenu, CloseCmd ); { Fix up menus }
170: EnableItem( fileMenu, PrintCmd );

171: InvalRect ( wPtr”.portRect ) { Force update event }
172: END ELSE

173: IoError( errCode, 'Check disk and try again' )
174: END ELSE

175: IoError( -53, 'Lost disk volume' ) ({-53="Vol not on-line"}
176: END; { DoOpen }

177:

178:

179: PROCEDURE DoClose;

180:

181: { Respond to File menu Close command. Note: it is not possible
182: to close the main program window. }

183:

(continued)
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184: BEGIN

185: IF FrontWindow <> wPtr

186: THEN CloseDAWindow

187: END; { DoClose }

188:

189:

190: PROCEDURE DoPrint;

191:

192: { Print text. Assume global fileVar is open. }

193:

194: VAR

195:

196: s : Str255;

197: prnSpec : prnHandle;

198: dp : DialogPtr;

199:

200:

201: PROCEDURE InitPrnSpec;

202:

203: { Initialize ImageUnit parameters. Other prnSpec fields keep
204: default values defined in the unit. }

205:

206: VAR

207:

208: cpi : Real; { Characters per inch }

209:

210: BEGIN

211: WITH prnSpec”” DO

212: BEGIN

213:

214: header := fileName;

21S: footer := fileName;

216: textStyle := CmdToStyle( CurrentStyle );

217:

218: CASE CurrentStyle OF

219: ExtendedCmd : cpi = 9; { cpi = chars per inch }
220: PicaCmd : cpi := 10; { exact }

221: EliteCmd : cpi := 11.8; { Manual says 12 }
222: PicaProCmd : cpi := 10; { approx. }

223: EliteProCmd : cpi = 12; { approx. }

224" SemiCondCmd :cpi o= 13.3; { Manual says 13.4 }
225: CondensedCmd : cpi := 15; { exact }

226: UltraCondCmd : cpi = 16.7 { Manual says 17 }
227: END; { case }

228:

229: WITH printOptions DO

230: BEGIN

231: printHeader := OptPrHeads IN selections;

232: printFooter := OptPrFoots IN selections;

233: lineNumbers := OptLineNum IN selections;

234: IF OptWideCR IN selections { Assign chars per line: }
235: THEN cpl := trunc( cpi * 13.5 ) { for wide carriage }
236: ELSE cpl := trunc( cpi * 8.0 ) { for standard carriage }
237: END { with }

238:

239: END { with }

240: END; { InitPrnSpec ]}

241:

242:

243: PROCEDURE FixUp( VAR s : Str255 );

244:

245: { Remove embedded form feeds from string s. Optional, but some
246: Macintosh example text files have these controls, which

247: conflict with MaclLister's paging. }

248:

249: CONST

250:

251: £ff = #12; { ASCII form feed control character }

252:
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253: VAR

254:

255: p : INTEGER;

256:

257: BEGIN

258: p := pos( ff, s ):

259: WHILE p > 0 DO

260: BEGIN

261: Delete( s, p, 1 );

262: p := pos( ff, s )

263: END { while }

264: END; { FixUp }

265:

266:

267: PROCEDURE DisplayDialog;

268:

269: { Display "Printing in progress..." dialog box }
270:

271: VAR

272:

273: b : BOOLEAN;

274: i : INTEGER;

275: dEvent : EventRecord;

276:

2717: BEGIN

278: dp := GetNewDialog( PrintingID, NIL, POINTER(-1) );
279: b := GetNextEvent ( UpdateMask, dEvent );
280: b := DialocgSelect( dEvent, dp, i )

281: END; { DisplayDialog }

282:

283:

284: PROCEDURE EraseDialog;

285:

286: { Remove the "Printing..." dialog box }
- 287:

288: BEGIN

289: IF dp <> NIL

290: THEN DisposDialog( dp )

291: END; { EraseDialog }

292:

293:

294: FUNCTION Finished : BOOLEAN;

295:

296: { TRUE if end of file reached or Command-period typed to end printing.
297: Also call SystemTask to give DAs their fair share of time. }
298:

299: VAR

300:

301: kbdEvent : EventRecord;

302: ch : CHAR;

303:

304: BEGIN

305: SystemTask;

306: IF EOF( fileVAR )

307: THEN ;
308: Finished := TRUE

309: ELSE

310: IF GetNextEvent ( KeyDownMask, kbdEvent )
311: THEN

312: WITH kbdEvent DO

313: BEGIN

314: ch := CHR( BitAnd( message, charCodeMask ) );
315: Finished := ( BitAnd( modifiers, CmdKey ) <> 0 ) AND
316: (ch="'.")

317: END

318: ELSE

319: Finished := FALSE

320: END; { Finished }

321:

(continued)
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322:

323: BEGIN

324: prnSpec := PrnNew; { Allocate new PrnSpecs record }
325: IF prnSpec <> NIL THEN

326: BEGIN

327: InitPrnSpec; { Initialize printing parameters }
328: PrnStart ( prnSpec ); { Start printing first page }
329: DisplayDialog; { Display "printing..." message }
330: Reset ( filevVar ); { Reset to beginning of text file }
331: WHILE NOT Finished DO

332: BEGIN

333: Readln( filevar, s ); { Read one line from file }
334: FixUp( s ); { Remove embedded form feeds }
335: PrnLine( s, EOF( filevar) ) { Print the line }

336: END; { while }

337: PrnEnd; { Tell PrintMaster we're done }
338: PrnDispose ( prnSpec ); { Dispose the prnSpec handle }
339: EraseDialog { Remove the "printing..." message }
340: END { if }

341: END; { DoPrint }

342:

343:

344: PROCEDURE DoTransfer;

345:

346: { Respond to File menu Transfer command. Actual transfer

347: occurs when program ends. }

348:

349: BEGIN

350: IF GetApplName( nextApp ) THEN

351: BEGIN

352: transferring := TRUE;

353: quitRequested := TRUE

354: END { if }

355: END; { DoTransfer }

356:

357:

358: PROCEDURE DoOptions;

359:

360: { Display options dialog and change print options }

361:

362: VAR

363:

364: dp : DialogPtr;

365: itemHit : INTEGER;

366: checks : ChecksRecord;

367:

368: BEGIN

369: checks := printOptions; { Copy current options }

370: dp := GetNewDialog( OptionsID, NIL, Pointer(-1) );:

371: IF dp <> NIL THEN

372: BEGIN

373: OutLineOK( dp );

374: InitChecks( dp, checks ):

375: REPEAT

376: ModalDialog( NIL, itemHit );

377: IF ( itemHit <> Ok ) AND ( itemHit <> Cancel )

378: THEN CheckBox( dp, checks, itemHit )

379: UNTIL ( itemHit = Ok ) OR ( itemHit = Cancel );

380: IF itemHit = Ok

381: THEN printOptions := checks;

382: DisposDialog( dp )

383: END { if }

384: END; { DoOptions }

385:

386:
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387: PROCEDURE DoFileMenuCommands( cmdNumber : INTEGER );

388:

389: { Execute command in the File menu }

390:

391: BEGIN

392: CASE cmdNumber OF

393: OpenCmd : DoOpen;

394: CloseCmd : DoClose;

395: PrintCmd : DoPrint;

396: TransferCmd : DoTransfer;

397: QuitCmd : quitRequested := TRUE

398: END { case }

399: END; { DoFileMenuCommands }

400:

401:

402: PROCEDURE DoEditMenuCommands ( cmdNumber : INTEGER );

403:

404: { Execute command in the Edit menu }

405:

406: BEGIN

407: IF NOT SystemEdit ( cmdNumber - 1 ) THEN

408: IF cmdNumber = OptionsCmd

409: THEN DoOptions

410: END; { DoEditMenuCommands }

411:

412:

413: PROCEDURE DoStyleMenuCommands ( cmdNumber : INTEGER );

414:

415: { Select a printing style }

416:

417: BEGIN

418: FixStyleMenu( FALSE ); { Remove old check mark }
419: currentStyle := cmdNumber; { Change print style setting }
420: FixStyleMenu( TRUE ) { Add new check mark }
421: END; { DoStyleMenuCommands }

422:

423:

424: PROCEDURE DoCommand( command : LongInt );

425:

426: { Execute a menu command }

427:

428: VAR

429:

430: whichMenu : INTEGER; { Menu number of selected command }
431: whichItem : INTEGER; { Menu item number of command }
432:

433: BEGIN

434:

435: whichMenu := HiWord( command ); { Find the menu }
436: whichItem := LoWord( command ); { Find the item }
437:

438: CASE whichMenu OF

439:

440: ApplelD : DoAppleMenuCommands ( whichItem );
441: FileID : DoFileMenuCommands( whichItem );
442: EditID : DoEditMenuCommands( whichItem );
443: StyleID : DoStyleMenuCommands ( whichItem )

444:

445: END; { case }

446:

447: HiliteMenu( 0 ) { Unhighlight menu title }

448:

449: END; { DoCommand }

450:

451:

(continued)
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452: PROCEDURE ListFile;

453:

454: { Display a few lines from open file. Assume file is open and
455: wPtr is the current window. }

456:

457: VAR

458:

459: s : Str255;

460: y : INTEGER;

461:

462: BEGIN

463: Reset ( fileVar ); { Reset to top of file }
464: y = 0;

465: WHILE (y < 24 ) AND ( NOT EOF( filevar ) ) DO
466: BEGIN

467: ReadLn( fileVar, s );

468: MoveTo( 10, 15 + (y * 11 ) ):

469: DrawString( s );

470: y =y +1

471: END { for }

472: END; { ListFile }

473:

474:

475: PROCEDURE DrawContents( whichWindow : WindowPtr );
476:

477: { Display window contents }

478:

479: BEGIN

480: EraseRect ( whichWindow”.portRect );
481: IF fileOpen AND ( whichWindow = wPtr )
482: THEN ListFile

483: END; { DrawContents }

484:

485:

486: PROCEDURE MouseDownEvents;

487:

488: { Someone pressed the mouse button. Check its location and respond.

489:

490: VAR

491:

492: partCode : INTEGER; { Identifies what item was clicked. }
493:

494: BEGIN

495:

496: WITH theEvent DO

497:

498: BEGIN

499:

500: partCode := FindWindow( where, whichWindow );
501:

502: CASE partCode OF

503:

504: inMenuBar

505: : DoCommand( MenuSelect ( where ) );
506:

507: inSysWindow

508: : SystemClick( theEvent, whichWindow );
509:

510: inContent, inDrag

511: : IF whichWindow <> FrontWindow

512: THEN SelectWindow( whichWindow );
513:

514: END { case }

515:

516: END { with }

517:

518: END; { MouseDownEvents }

}
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519:
520:
521: PROCEDURE KeyDownEvents;
522:

523: { A key was pressed. Do something with incoming character. }
524:

525: VAR

526:

527: ch : CHAR;

528:

529: BEGIN

530: WITH theEvent DO

531: BEGIN

532: ch := CHR( BitAnd( message, charCodeMask ) ); ( Get character }
533: IF BitAnd( modifiers, CmdKey ) <> 0 { If command key pressed }
534: THEN DoCommand( MenuKey( ch ) ) { then execute command }
535: END { with }

536: END; { KeyDownEvents }

537:

538:

539: PROCEDURE UpdateEvents;

540:

541: { Part or all of a window requires redrawing }

542:

543: VAR

544:

545: oldPort : GrafPtr; { For saving / restoring port }
546:

547: BEGIN

548: GetPort ( oldport ); { Save current port }

549: whichWindow :=

550: WindowPtr ( theEvent.message ); { Extract window pointer }
551: SetPort ( whichWindow ); { Change current grafPort }
552: BeginUpdate ( whichWindow ); { Calculate new visRgn }

553: DrawContents ( whichWindow ); { Draw/redraw window contents }
554: EndUpdate ( whichWindow ); { Reset original visRgn }
555: SetPort ( oldPort ) { Restore old port }

556: END; { UpdateEvents }

557:

558:

559: PROCEDURE ActivateEvents;

560:

561: { Activate or deactivate windows }

562:

563: BEGIN

564: WITH theEvent DO

565: BEGIN

566:

567: whichWindow := WindowPtr ( message ): { Extract window pointer }
568: SetPort ( whichWindow ); { Change current port }
569:

570: IF BitAnd( modifiers, activeFlag ) <> 0

571: THEN FixEditMenu( FALSE ) { Activate a window }
572: ELSE FixEditMenu( TRUE ) { Deactivate a window }
573:

574: END { with }

575: END; { ActivateEvents }

576:

577:

578: PROCEDURE SetUpMenuBar;

579:

580: { Initialize and display menu bar }

581:

(continued)
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582: BEGIN

583:

584: appleMenu := GetMenu( AppleID ); { Read menu resources }
585: fileMenu := GetMenu( FileID );

586: editMenu := GetMenu( EditID );

587: styleMenu := GetMenu( StylelID );

588:

589: InsertMenu( appleMenu, 0 ); { Insert into menu list }
590: InsertMenu( fileMenu, 0 );

591: InsertMenu( editMenu, 0 );

592: InsertMenu( styleMenu, 0 );

593:

594: AddResMenu ( appleMenu, 'DRVR' ); { Add desk accessory names }
595:

596: DrawMenuBar { Display the menu bar }
597:

598: END; { SetUpMenuBar }

599:

600:

601: PROCEDURE SetUpWindow;

602:

603: { Open program window, which remains open throughout program }

605: BEGIN

606: wPtr := GetNewWindow( WindowID, @Wrec, POINTER( -1 ) );
607: IF wPtr = NIL

608: THEN ExitToShell;

609: SetPort ( wPtr );

610: TextFont ( Monaco );

611: TextSize( 9 )

612: END; { SetUpWindow }

613:

614:

615: PROCEDURE SetUpOptions;

616:

617: { Initialize printing options and other default settings.

618: Assumes menu is initialized. }

619:

620: BEGIN

621: WITH printOptions DO { Assign printing options }
622: BEGIN

623: firstCheck := OptPrHeads;

624: lastCheck := OptWideCR;

625: selections := [ OptPrHeads, OptPrFoots ] { defaults }
626: END; { with }

627: currentStyle := DefaultStyle; { Assign printing style }
628: FixStyleMenu( TRUE ) { Add check mark to style menu }
629: END; { SetUpOptions }

630:

631:

632: PROCEDURE Initialize;

633:

634: { Program calls this routine one time at start }

635:

636: BEGIN

637: SetUpMenuBar; { Initialize and display menus }
638: SetUpWindow; { Initialize program window }
639: SetUpOptions; { Initialize print options }
640: fileOpen := FALSE; { No file open yet }

641: quitRequested := FALSE; { TRUE on selecting Quit command }
642: DisplayAboutBox { Identify program }

643: END; { Initialize }

644:

645:

646: FUNCTION QuitConfirmed : BOOLEAN;

647:

648: { The program's "deinitialization" routine. 1In this program, it's
649: okay to quit at anytime. }
650:
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651: BEGIN

652: IF quitRequested

653: THEN CloseFile; { Close file if open }
654: QuitConfirmed := quitRequested

655: END; { QuitConfirmed }

656:

657:

658: PROCEDURE DoSystemTasks;

659:

660: { Do operations at each pass through main program loop }
661:

662: BEGIN

663:

664: SystemTask; { Give DAs their fair share of time }
665:

666: IF FrontWindow <> wPtr THEN

667:

668: BEGIN { Set up menu commands for active desk accessory }
669:

670: FixEditMenu( TRUE );

671: EnableItem( fileMenu, CloseCmd );
672: DisableItem( fileMenu, OpenCmd );
673: DisableItem( fileMenu, PrintCmd );
674: DisableItem( editMenu, OptionsCmd );
675:

676: END ELSE

677:

678: BEGIN { Set up menu commands for program window }
679:

680: FixEditMenu( FALSE )

681: EnableItem( fileMenu, OpenCmd );
682: DisableItem( fileMenu, CloseCmd );
683: IF fileOpen

684: THEN EnableItem( fileMenu, PrintCmd );
685: EnableItem( editMenu, OptionsCmd ):
686:

687: END ( else }

688:

689: END; { DoSystemTasks }

690:

691:

692: BEGIN

693:

694: Initialize;

695:

696: REPEAT

697:

698: DoSystemTasks;

699:

700: IF GetNextEvent ( everyEvent, theEvent ) THEN
701:

702: CASE theEvent.what OF

703:

704: MouseDown : MouseDownEvents;

705: KeyDown : KeyDownEvents;

706: UpdateEvt : UpdateEvents;

707: ActivateEvt : ActivateEvents

708:

709: END { case }

710:

711: UNTIL QuitConfirmed;

712:

713: IF transferring

714: THEN RunProgram( nextApp )

715:

716: END.




392 == Programming with Macintosh Turbo Pascal

MacLister Play-by-Play
MACLISTER.R (1-207)

There are few new elements in the resource text file and you should have little
trouble understanding its definitions. Line 204, though, may appear strange. The
\11 stands for the ASCII character with that hexadecimal value, the Command key
symbol, which the program displays in its “Printing in Progress” dialog box (Figure
7.7). You can enter other ASCII codes in static text items this way. For example,
\0D stands for a carriage return, \14 the Apple symbol, and so on.

MACLISTER.PAS (1-100)

Assign to DefaultStyle (68) any one of the constants in lines 59-66 to change
the default printing style. Whichever constant you use, MacLister checks off that
choice in the Style menu. To print 132-column listings on 8-inch paper, set
DefaultStyle to UltraCondCmd.

Variable nextApp (100) holds the file name and volume reference number of
the next application to run if you choose the program’s Transfer command. In-
stead of transferring directly to another program at that time, MacLister sets variable
transferring (98) TRUE. Later (see lines 713-714), it calls RunProgram to run
another application, letting the program first close any open files and perform other
cleanup chores.

FixStyleMenu to DoClose (103-187)

FixStyleMenu (103-110) shows how to add a check mark to a menu choice.
It calls CheckItem (109), passing the menu handle (StyleMenu), the item number
(currentStyle) representing the position of the command in the pull-down menu

Printing in Progress...

To stop printing, hold down the
% key and type period (.).

Figure 77 While printing, MacLister displays the
message in this dialog.
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window, and a Boolean value (CheckOnOff). If this value is TRUE, the routine
adds a check mark; otherwise, it removes it. When you choose a different printing
style, MacLister calls FixStyleMenu twice—once to remove the current check mark
and once to add a new one.

Function CmdToStyle (113-129) takes a style number (one of the constants at
lines 59-66) and returns the corresponding ImageUnit PrnStyles element, which
the program then assigns to the printer specification record before each new print-
out. This is the way MacLister recognizes your Style menu choice.

CloseFile (132-142) and DoOpen (145-176) both respect and properly set
variable fileOpen to indicate whether a file is now open and on display. They use
standard Pascal file techniques to open and close global variable fileVar. Notice
that DoOpen closes fileVar (160-161) if it is now open. This lets you open new files
without having to close another beforehand.

Line 168 sets the window title to the name of the open file. After that, the pro-
cedure invalidates the entire window (171) to force an update event, which even-
tually will display sample lines from the file.

DoClose (179-187) differs from previous procedures of the same name by clos-
ing only desk accessories. Although the program never calls this procedure unless
a desk accessory’s window is frontmost, line 185 checks this fact just to be safe
before calling MacExtras tool CloseDAWindow.

DoPrint (190-341)

DoPrint is the workhorse procedure that prints the currently open file. It con-
tains several sub procedures and a function that divide the routine into pieces. Pro-
cedure InitPrnSpec (201-240) assumes that variable prnSpec (197) is initialized to
a printer specification handle. Lines 214-215 set both the header and footer titles
to the current file name, printing this text at upper left and lower right on each
page. Line 216 assigns the current printing style to field textStyle.

The CASE statement (218-227) sets a temporary variable cpi to the characters
per inch for each printing style. It does this in order to accurately calculate printer
specification field cpl (characters per line) at the later IF statement (234-236). This
correctly sets that field depending on whether you select Wide Carriage with the
Edit menu’s Options command. Similarly, lines 231-233 set Boolean fields accord-
ing to other options you select.

 Procedure FixUp (243-264) is optional and you can remove it if you prefer.
I include it to print text files that float around in Macintosh programming circles
complete with annoying embedded form feed control characters to advance to new
pages, frequently at the start of every new procedure. FixUp removes these con-
trols, letting MacLister and ImageUnit format pages as they normally do. If you
want the program to recognize embedded form feeds, remove procedure FixUp
along with line 334, which calls it.

DisplayDialog (267-281) illustrates a method to display a kind of half-modeless
dialog window. This procedure shows the “Printing in Progress” message in Figure
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7.7. Line 278 opens and displays the dialog box in the usual way. Unfortunately,
doing this does not display static text items—the messages inside the window—
but only clickable buttons, check boxes, and radio buttons. The reason this occurs
is because the dialog manager displays static text by invalidating its enclosing rec-
tangle, generating an update event, which is not handled until you later call
ModalDialog, as previous examples do. To display the text, lines 279-280 extract
this update event by calling GetNextEvent with UpdateMask and then passing the
resulting dEvent record to DialogSelect, which responds by drawing the text inside
the window. Boolean variable b is a throw-away—its value is unimportant. To see
why these steps are necessary, remove lines 279-280 and print a test file. You’ll see
the dialog window but no text inside. The next procedure, EraseDialog (284-291),
removes the dialog window disposing pointer dp before DoPrint ends.

Function Finished (294-320) has three jobs: to call SystemTask (305), giving
desk accessories their fair share of time during printing; to test whether the pro-
gram has reached the end of the text file; and to check for Command-period
keypresses that interrupt printing.

After initializing prnSpec (324), the main DoPrint statements (327-339) read
and print each line of text from the open file. Line 330 resets the file to start print-
ing from the first line. Notice how line 335 both prints a line and tells ImageWriter
whether this is the last line by passing the result of Boolean function EOF. (See
the comments to procedure PrnLine in the ImageUnit play-by-play description.)

DoTransfer to DoCommand (344-349)

DoTransfer (344-355) sets global variables transferring and quitRequested to
TRUE if GetApplName returns TRUE (350). If so, record variable nextApp con-
tains the file name and volume number of the program that MacLister will run
when it ends. The actual transfer occurs later (see lines 713-714).

By now you should be familiar with all of the programming in DoOptions
(358-384). Likewise, you should have no trouble understanding the four procedures
at lines 387-449, all of which respond to pull-down menu commands.

ListFile to END (452-716)

ListFile (452-472) responds to update events by way of the next procedure,
DrawContents. It displays up to 24 reference lines from the open text file, using
MoveTo and DrawString for each line. This method is inferior to the text tools in
Chapter 5, but it works well enough for MacLister’s purposes. For a different text
style or point size, change lines 610 and 611. If you modify the point size, you’ll
have to adjust the expression in Movelo (468) to separate one line from another.

To change the program’s default options (see Figure 7.5), modify line 625. Put
the options you want inside the square brackets, using any combination of the four
option constants (74-77).
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Absolute value, 63 Clipping region, 73, 216
Activate event, 151 ClipRect, 75
Alert, 245, 259, 288, 290, 323. See also Close, 31
Resource, alert Close box, 147, 155, 173, 178, 201
icons, 260 CloseDAWindow, 165, 167, 176, 393
item list, 264 —265, 294 CloseDialog, 258
preloading, 264 ClosePicture, 216
ANIMATE.PAS, 101-103 CloseWindow, 143
Animation, 93, 95, 104, 106—109, 116 Command key, 147, 149, 161-162, 321, 392
Application, 122, 128 Compiler directive, 6, 9, 28, 31, 43, 136
APSHELL.PAS, 128-136, 163 Concat, 38, 106, 288
APSHELL.R, 158-159 Control character, 52—53, 88, 370, 393
Control key, 30
BackPat, 89 Coordinate, 65, 79, 100
Backup file, 34 Coordinate plane, 64, 69, 77, 84, 97, 108, 118,
Bic mode, 93 210
Bit-map, 95-96, 100-101, 108 centering, 117
compared to bitMap record, 107 points on grid, 66
size in memory, 97 subtracting points, 67
Bit-mapped display, 56 Coordinate system, 73, 95—96, 101
Btnltem, 271, 283 Copy mode, 93
Button, 60, 116, 257, 316 CopyBits, 95, 350
BUTTONS.PAS, 254—-256 COsS, 119
BUTTONS.R, 252-253 CountAppFiles, 48
Cursor, 76
CalcControlRects, 165, 167, 176 changing shape, 126, 236, 318, 320, 322323
Carriage return, 87 handle, 322
CenterString, 165, 168, 177 hot spot, 146
Character set, 28 style, 317
Character size, 84 Cut and paste, 296, 321
CHARS.PAS, 8486, 89
CharWidth, 84 Data entry, 272, 295, 316, 319—320, 323
Check box, 279, 284, 328329, 331, 394 DATAENTRY.PAS, 301-315
CheckBox, 325, 328, 331 DATAENTRY.R, 296—300
CheckOn, 324-325, 329 Date, 210, 374
ChklItem, 283 Deactivate event, 151
Circle, 90 Debugging, 4, 6, 11
ClearEol, 52 with comments, 59
ClearScreen, 52, 62 with Pause, 171
Clipping, 117, 210 with printer, 137
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DeleteLine, 44
Destination rectangle, 241
DETAB.PAS, 35-37
Dialog, 245, 252, 277, 321. See also Resource,
dialog; Standard file dialog
adding features to window, 272
centering window, 329
creating, 258
data entry, 273
displaying, 257
edit areas, 317
item’ list, 252, 257, 259, 271, 277-278, 283,
316, 323, 329
modal, 245, 329
modeless, 245, 295, 317, 321, 323, 393
pointer, 272, 331
record, 259
resource, 323
static text, 394
template, 294
title, 256
window, 278, 294, 318—320, 322, 330-331,
339 .
Dialog event, 321
DialogSelect, 321
DIALOGUNIT.PAS, 246, 324—328
DisableMenu, 164—165, 173
Display
changing modes, 89, 92
clearing, 89
conventional terminal, 55
initializing for graphics, 73
memory address, 100
width and height, 101
Display Handler, 123125, 127, 144, 152, 171,
361

DisplayAboutBox, 165, 168, 177
DisplayError, 286, 288

Dispose, 47

DisposeDialog, 259
DisposeRgn, 100
DisposeWindow, 143
DisposHandle, 194
DoAppleMenuCommands, 165, 169, 178
DragTheWindow, 165, 173
Drawlcon, 345, 348, 353
Drawing modes, 93

Dynamic variable, 185

EditText, 316, 319, 323

EnableMenu, 164165, 172

Endpoint paranoia, 67

ENTRY.PAS, 274-277

ENTRY.R, 273-274

EOF, 30, 372, 394

EraseOval, 90

EraseRect, 89

Error message, 245, 264, 285, 288—289, 320

ERRORUNIT.PAS, 286—287
ERRTEST.PAS, 292-294
ERRTEST.R, 290-291
Event, 127

flushing, 179

queue, 76, 129

record, 77, 242
Event Handler, 124125, 127-128, 142,

145-147, 150-151, 154, 170, 339

Event-driven program, 121-122, 127-128, 329
EventRecord, 170
Exit, 63
ExitToShell, 323

File. See also Text file
checking for existence, 28
closing, 29
temporary, 34, 38

File name, 236, 246, 250—252, 288, 330,

392-394

File type, 251

File variable, 49

FillChar, 318

FillOval, 90

FillRect, 90

FillRgn, 100

FindControl, 243

FindWindow, 146

FixEditMenu, 165, 173

FlushEvents, 76

Font
base line, 86—87
height, 86, 177
menu, 17
names, 87

Forwd, 59, 62

FRACTAL.PAS, 111-115

FrameOval, 90, 100

FrameRect, 75

Free union, 67, 69

FrontWindow, 143

FSOpen, 244

FSRead and FSWrite, 43

GetApplFiles, 48

GetApplName, 337-339, 343
GetCursor, 236

GetDlItem, 277, 294, 318—319, 323, 329
GetEOF, 46

GetFileName, 325, 327, 330

GetFPos, 46

GetIText, 278, 319

GetMouse, 351

GetNewDialog, 257—258, 323, 331
GetNextEvent, 77, 116, 127, 154, 321, 394
GetPen, 51

GetPenState, 77—78

GetPixel, 119



GetPort, 76

GetPortSize, 165, 167, 176

GetResource, 350

GetTUHandle, 238

GetVol, 45

Global Declaration, 122, 140

Global variable, 72—-73

GrafPort, 70, 72, 76, 89, 101, 139, 145, 176

GrafPtr, 75-76, 139, 145

GRAPHSHELL.PAS, 71

Grow box, 151-152, 173, 176, 235
shudder problem, 152

Halt, 27
Handle, 183, 186, 189, 191-192, 202, 211,
236—238, 278
creating, 190
dereferencing, 192—194, 239-240
dialog edit items, 318—319
disposing, 100, 194
HCenter, 325-—326, 329
Heap, 11, 181, 192, 237, 323
diagram, 182
fragmenting, 72, 194, 202-203, 238,
257-258, 265, 323
grafPort, 72-73
locking, 193-194, 243244
memory available, 19
space for objects, 191
HideCursor, 63
HiWord, 53
Home, 59
Horizontal axis, 65

1/0 error, 31, 35, 285, 320
IBM PC, 21, 41-42, 46, 49, 52
command line parameters, 48
converting inLine statements, 46
files, 50
pointer variables, 51
pseudo windows, 51
Icon, 93, 344
animating, 360
designing, 349
drawing, 361
image and mask, 349
initializing, 361
moving, 353
resource, 350, 360
IconDragged, 345, 347, 351
ICONTEST.PAS, 356-360
ICONTEST.R, 353-355
ICONUNIT.PAS, 344-349
ImageUnit tools, 374375
IMAGEUNIT.PAS, 362-369
ImageWriter, 362, 371, 375, 377, 394. See also
Printer
In-line machine language, 339—340
Include directive, 1213, 18
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InitButtons, 325, 327, 331
InitChecks, 325, 328, 331
InitCursor, 76, 318
InitGraf, 75

Initialization, 126
InitNewIcon, 345—346, 350
InRange, 164—165, 171, 329
InsertLine, 46

InsetRect, 75, 88—89
InvalRect, 244

InvertOval, 90

InvertRect, 89

IoError, 286—287, 289, 320
IoResult, 28—29, 31, 35, 285, 288290, 320
IsDialogEvent, 321

Key code, 147148, 317
Keyboard event, 172
Keypressed, 63, 99

LAUNCHER.PAS, 341-343
LAUNCHER.R, 340-341
Linélo, 79
LONGINT, 46, 53

ordinal value, 51
LoWord, 53

MACEXTRAS.PAS, 163-170
Machine language. See In-line machine
language
MACLISTER.PAS, 381-391
MACLISTER.R, 378-38l
MacPaint file, 77, 116
MACSTAT.PAS, 203, 205-209
MACSTAT.R, 203-205
MakeFileName, 325-326, 330
Master pointer, 186—189, 191-192
Memory block, 184—18S5, 239
non-relocatable, 185, 190
purgeable, 186
relocatable, 186—187, 216, 241, 244, 323
Memlypes, 42, 49
Menu, 172-173
handle, 170, 172, 317, 392
resource. See Resource, menu
Menu Manager, 142, 144, 161
ModalDialog, 258, 272, 278, 284, 294,
330-331, 394
Modifier key value, 149
MoreMasters, 189-190
Mouse button, 63, 119, 171
Mouse click, 109, 116
in icon, 351
in scroll bar, 235
in window, 146
Mouse event, 242
Mouse pointer, 76, 145, 243, 257, 271, 317, 322
coordinate, 351
Movelcon, 345, 348, 353
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MoveLeft and MoveRight, 47, 53
Movelo, 79

MULTIWIND.PAS, 196200
MULTIWIND.R, 195

New, 47

NewHandle, 191
NewWindow, 201, 203
NUM.PAS, 8
NUMBER.PAS, 22, 24-26
NumToString, 50— 51, 318

OffsetRect, 88—89, 108
OpenDeskAcc, 179
OpenPicture, 216
OpenPort, 73, 75-76
Option key, 150
OPTIONS.PAS, 280283, 328, 331
OPTIONS.R, 279-280
Or mode, 93

Ord4, 51

Origin, 117-118
OutlineOk, 258, 325-326

Packages, 138
PaintOval, 92
PaintRect, 74, 90, 92
ParamText, 294
PasConsole, 42, 52
PasInOut, 42, 44, 50, 316
PasPrinter, 59
PatCopy, 90
Pattern, 73—74, 89
Pause, 108, 164—165, 171
Pen
location, 80
parameters, 78
pattern, 80, 82, 90, 92—93
size, 79, 116—117
transfer mode, 90
PenMode, 78, 93-95
PenPat, 48, 73—75, 80
PenState, 7778
Picture handle, 216
PICTURE.PAS, 212-216
PICTURE.R, 212-213
Pixel, 87, 110, 236, 238, 240, 257
in animation, 109
display methods, 92
examining, 119
font width, 210
in icon image, 349-350, 360
number between two points, 67, 176
number on display, 55
patterns, 74
pen size, 79
point size, 83
points on coordinate grid, 66

relation to bit map, 95
relation to memory bits, 56
PnSize, 78
Point, 67, 69—70, 77, 80
Point size, 8384, 86, 88, 178
Pointer, 49, 51, 139. See also Master pointer
@ (at-sign), 75
assigning address, 51
converting, 52
PortBits and PortRect, 101
Printer. See also ImageWriter
driver, 361-362, 374
selecting features, 372
specification record, 370, 372, 375, 393
wide carriage, 372
Printing. See also ImageUnit tools
changing default style, 392
characters per inch, 376, 393
characters per line, 370
embedded form feeds, 393
letter quality, 372
line numbers, 372
lines per page, 371
simulating form feeds, 372
specifying features, 369
text, 372
PrnChar, 363, 367, 372
PrnDispose, 363, 368, 373
PrnEnd, 363, 369, 374
PrnLine, 363, 368, 372
PrnNew, 363, 368, 372
PrnSetStyle, 363, 367, 372
PrnStart, 363, 368, 373
PrnString, 363, 367, 372
Program Action, 123-125, 127, 140, 143, 171
Program Engine, 126128, 140, 146, 153154,
203, 321-322
PtInRect, 322
PushButton, 325, 327, 330

QuickDraw, 42, 44, 48, 55, 62, 64
line and pen tools, 78
oval tools, 90
round rectangle tools, 90
text, 82
QUIT.PAS, 261-263
QUIT.R, 260-261

Radio button, 265, 328 —330, 394
RADIO.PAS, 267-270, 328, 330-331
RADIO.R, 266—267

Radioltem, 271

Random, 49, 62-63, 99

ReadChar, 27, 30, 46, 52
READER.PAS, 217, 228 -234
READER.R, 217, 227-228

Rect, 67, 70, 88, 90, 97

Rectangle, 70, 89



Refresh, 56
Region, 69, 95, 97, 150, 211. See also Update
region; Visible region
compared to rectangles, 73
disposing, 352
handle, 100
limiting with CopyBits, 108
starting new, 100
REGIONS.PAS, 98—99
ResEdit, 4, 6, 13, 18
Reset, 28, 42, 50, 251, 285, 316
Resize box, 162, 173
ResizeWindow, 147, 165, 173
Resource, 4, 160, 163, 177, 187
alert, 264265
attribute, 160
binary file, 156
comments, 162
compiler, 3, 138
compiling text, 157
definition, 159, 162
dialog, 252, 256, 271, 277, 323
file, 136, 142, 157, 200, 290, 316, 343, 349,
392
icon, 350
icon list, 360
id, 257
menu, 138, 153
number, 122, 159
strings, 289
template, 178, 235
text, 128, 156, 159, 161, 294
RETAB.PAS, 38-40
Rewrite, 29, 50, 251, 285, 316
RMaker, 3-4, 6, 13, 138, 156, 162—-163, 203,
212, 252
Rolling Rock, 70
ROM version, 175, 210
Round, 52
RunProgram, 337-339, 343, 392

Scan code, 147
ScanEQ, 53
ScanNE, 53
ScreenBits, 79, 87, 100, 117, 173
Scroll bar, 151-152, 162, 170, 175, 210, 217,
234, 240, 242243
avoiding flutter, 152, 171, 239
dimming and highlighting, 235, 243
reforming, 243
resizing, 238
values, 244
Scrolling, 236, 238, 241
automatic, 240, 243
Selecticon, 345, 348, 352
SellText, 278
Serial port, 210
SetFPos, 46
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SetIText, 318319

SetOrigin, 117

SetPenState, 77—-78

SetPort, 76

SetRect, 69—70, 100

SetVol, 43

SEPAS, 246, 248—-250

SER, 246-247

SFGetFile, 339

SFPutFile, 330

SFReply, 250, 252, 338

ShowCursor, 63

ShowIconlmage, 345 —346, 350

ShowlconMask, 345 —346, 350

ShowWindow, 162, 201

SIN, 119

SizeOf, 191, 318

Stack, 182183

Stack/heap collision, 183, 186

Standard file dialog, 138, 246, 250, 251, 252,

330, 338, 343, 375

limiting file types, 330

STAR.PAS, 58, 63

StartSound, 50

StatText, 257, 271, 283, 316

Stop mask, 179

StopSound, 48

STR#, 159

String
replaceable areas in, 264
size on display, 84

StringlToNum, 50- 51, 294, 319

StringWidth, 84

StuffHex, 106

SwapWord, 53

SysBeep, 141, 148

System font, 178

SystemEdit, 144

SystemTask, 126, 155, 172, 294, 394

Tab control character, 14, 371
TABS.INC, 31-34, 36
TEXT, 26-27, 34
Text
font, 50, 82, 86
mode, 83
record, 242
streaming, 370—371
style, 84
Text file, 26, 29, 50, 236, 244, 251

Textbook program, 1, 8, 21-22, 4345, 49, 136

display commands, 52
keypressed function, 99
standard library units, 72
TextFont, 83
TextHeight, 165, 168, 177
TextMode, 93-94
TEXTUNIT.PAS, 217-227
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Thumb box, 239-240, 243 ValidRect, 152

Time, 210, 374 Variant record, 69

ToggleCheck, 324325, 329 VCenter, 325-326, 329

TrackControl, 243 Verified, 27

Transfer mode, 90, 93, 95, 107 Vertical axis, 65

TRANSFER.PAS, 336-338 Vertical retrace interrupt, 141
Transferring to programs, 20, 336 VHSelect, 67

Trunc, 52 View rectangle, 241

TUACctivate, 218, 225, 243 Visible region, 73, 152

TUAttach, 218, 223, 235, 241 Volume number, 236, 244, 251, 392, 394

TUClick, 218, 224, 235, 242
TUDispose, 218, 224, 242

TUHandle, 236 Window. See also Alert; Dialog
TUReadText, 218, 226, 236, 244 closing, 176

TURec, 236 creating, 177—178, 200—201

TURegz;, 218, 226, 235, 243 displaying contents, 243

TurnRight, §2 dragging, 147

Turtle graphics, 44, 55, 5758, 60, 62 drawing contents, 150
plotting points, 48, 78 crasing, 174

Tartle unit, 58 graphics in, 211

TUUpdate, 218, 225, 235, 243 mouse click, 146

TWIRL.PAS, 6061 multiple, 194

Type casting, 139, 142, 150, 176, 191 pointer, 201

record, 236, 241242, 257, 259

N resizing, 147, 173174
Unlt, 19, 179 system, 146

com;?ared to include file, 31 zooming, 128, 175
creating, 333 WindowPeek, 139~140, 176
installing in compiler, 334—336 WindowPtr, 139, 145
making temporary changes to, 335 Wind owRec’or d ’139
number, 336 ’
removing from compiler, 334
size, 336

UnitMover, 4, 6, 137, 334—335 Xor mode, 9394

UpCase function, 50— 51

Update event, 150—152, 212, 235, 243 —244,

Undo, 319

353, 393-394 Zoom box, 128, 147, 162, 173174, 201, 235,
Update region, 152, 353 239
UprString, SO Zooming shortcut, 16

USES, 59, 163, 235 ZoomInOut, 165, 167, 174



Companion Disk Offer

To save time and avoid typing mistakes, you can order all of the programs in this
book on disk for only $30, postage paid. (For foreign orders, add $5 for postage
and handling.) Fill in and mail the order form below or, for faster service,
telephone today. With your order, you'll receive:

Two 3.5-inch disks suitable for any Macintosh computer

Complete Pascal source code to all program listings

All programs compiled and ready to run

Additional instructions on disk

To order, call (717) 6271911, 9 AM to 5 PM Eastern time, or write to:

Swan Software

Mac/Turbo Companion Disks
PO. Box 206

Lititz, PA 17543

Name

Company
Address
City/St/Zip
Telephone

[0 Check or money order for $30 enclosed (PA residents add 6% sales tax). Make checks
payable to Swan Software.

O Bill my credit card O Visa (0 MasterCard

Card Number Exp. Date

Signature

Price of $30 includes postage to anywhere in the United States or to an APO number.
Foreign orders add $5 for postage and handling. Pennsylvania residents must add 6% sales
tax ($1.80). Allow 2 weeks for checks to clear.
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graphics, designing dialog boxes, reading and writing disk files, and powering
up the Mac’s scroll bars, alerts, radio buttons and other controls.

Programming With Macintosh Turbo Pascal is an essential guide for every
serious Macintosh user—for the professional programmer who needs quick,
ready-to-run software tools on the job (it's great for tight deadlines). For the
business user who wants software tailored to his special requirements but
who can't afford to gamble time and money on a custom program. And for the
student who wants to learn the tricks, techniques, and shortcuts the pros use.
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