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Notice that each time the listenFor handler is called, the local variable, buffer,
starts fresh and empty. Each time through the repeat loop, the serial port’s
buffer is emptied into the local variable. This goes on until one of two possible
prompts from the communications service come in through the serial port.

Back in the 1ogOn handler, the Comm commands start with opening the
serial port to its default settings. Then the handler sends the text “ATZ” and
a carriage return. This is amodem command to reset the modem (although the
Apple Personal Modem does not recognize this Hayes-standard command).
If the modem has reset correctly, it sends back an “OK.” That's what the first
listenFor handler waits for.

The remaining sequences in the logOn handler continues by sending the
dialing instructions to the modem and waiting for a CONNECT signal back
from the medem. Tomake sure that your Macintoshand the remote computer
are tied together, the handler waits for one second before sending the special
signal that CompuServe likes to hear when you log on. That characteris called
a Control-C, which you cannot reproduce from the Mac Plus keyboard. That
character turns out to be ASCII value 3. Hence the Comm “Write” command
sends the function, numToChar(3), to pass that character to the XCMD.
Finally, the handler listens for prompts for the user ID and the password,
responding with data entered into the Preferences card.

Getting the Weather
The handler that leads the way for retrieving the weather data is:

on getleather
global coamStorags
put card field “Cities” of card *Preferences® into theCities

-- go to Heather section of CompuServe
listenFor "HELp!*, *nuaber I°

Cona “"Urite","go wea-1" & return

put "Rccessing National Ueather Section..." =
into card field "Status® of card “Stanrt®

|listenFor “"choice |*
Comm “Urite®,"LF" & prsturn

-- retrieve weather for each city and put into separate card
listenFor “"LF 1D:"
repeat with x = 1 to the number of lines of thelities

get line x of theCities

put “"Getting weather for " & it -
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Into card field "Status" of card “"Start®
Coom “Urite”,it & return

set lockScreen to true
go to card x of bkgnd "Forecasts”
capturelntil “LF 10:*"
put it into field "Uhere®
put the long date &% the time into field "When"
go to first card
set lockScreen to false
end repeat

Conn “"Urite”,return
listenFor “choice |"

end getHeather

The first few steps of retrieving the weather entail more waiting for prompts
and issuing commands to enter the weather section of CompuServe. When
you enter the National Weather Section of CompuServe, there is a menu that
you would normally see on screen in a live telecommunications terminal
situation. From the menu, you need to choose “LF” for the local forecast
section.

This area has a special prompt, “LF ID:” that waits for the name of the city
you wish to retrieve. After that first LF ID: prompt, the getWeather handler
goes into a repeat loop for as many times as there are cities listed in theCities,
a local variable containing the list from the Preferences card.

Inside the loop, the handler displays a status message with the city’s name
so you know what’s going on. Then it sends the city name to CompuServe in
response to the original LF ID: prompt.

To make sure that the data coming in from CompuServe goes into the right
card, the screen is locked (so you only see the cover card during processing)
and one of the cards from the background series with the large field is made
the current card.

At the core of the retrieval is the captureUntil command, which calls
another custom handler that is very similar to the listenFor handler. Here it
is:

on capturelntil proapti,proapt2
globa! commStorage

put empty into buffer

repeat until buffer contains prompt! or buffer contains pronpt2
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conm “"read"
put the result after buffer
send repeat

delote line 1| to 3 of buffer
put char 1 to (offset("$*",buffer) -1) of buffer into field 2
end capturelUnti|

This handler retrieves data from the serial port buffer as it does in listenFor.
But when the entire batch of data is read into the local variable, buffer, some
leading lines and trailing characters are removed from the text, and the
remaining text goes into field 2 of the current card. That’s the large scrolling
field on the city cards.

Back in the getWeather handler, the city name, date, and time are inserted
into their respective fields. Before unlocking the screen, the handler returns
to the first card. We must unlock the screen and return to the first card so that
the next time through the loop the status message can be updated with the
name of the next city.

After the repeat loop, the handler sends a carriage return, which returns
CompuServe to the previous prompt level. From that level we may log off the
service.

Logging Off

After all information is stored safely in its cards, the stack must officially log
off CompuServe and hang up the modem. The logOff handler does this:

on logOff -- tell CompuServe we’re leaving
global comnStorage

put "Logging off system..." =
inte card fleld "Status® of card “"Stanrt*
Conm “Urite","off" & return

-- wake up modem for hang-up command
Comm “Urite®,"+"

Comm “Urite®,"+"

Comnm “HUrite®,"+"

wail 2 seconds

Conm “"Urite®,"ATH" & return

put "Ueather retriesval coapleted.* =
into card field *Status® of card ®"Start"
wait 1 second



A Serigl Port XCMD 535

-=- close serial port
Coam “"Close"”

put “Click here to retrieve forecasts."® =
Into card field "Status® of card “Stanrt”®

end logOff

Logging off the system is as simple as sending “off” at any CompuServe
prompt. There’s no need to wait for any further communication from
CompuServe.

To hang up the modem, we must first send a signal to the modem that we're
about to send it a command, as opposed to sending text through the modem.
That signal is a series of three plus signs. In working with a Hayes 2400
modem, I found that writing three plusses as a single string did not work. In
fact, modems prefer a more deliberately spaced series of plus signs. Making
each sign go by way of its own Comm “write” command did the trick. The
modem then likes you to wait a second or two before sending it the command.
The command in this case is “ATH,” which hangs up the modem.

A status message alerts the user that all is well. After a brief delay and the
closing of the serial port, the status message returns to the one that prompts
the user to retrieve the weather.

How the XCMD Works

This XCMD in Listing 29-1 is far more complex than the other two fora couple
of reasons. The most obvious is that dealing with the serial port is not the
easiest part of working with the Macintosh Toolbox. Secondly, the XCMD is
doing the work of four XCMDs, depending on the parameters you send it.

Aside from the error handling procedure and function (identical to the
same routines in the two previous XCMDs), most of the other procedures and
function definitions in Comm help in communicating with the serial port—
that is, between the XCMD and the serial port. Each of the four Comm
operations (Open, Write, Read and Close) has its own procedure to keep the
code more modular. Following the execution of the Comm source code
should give you a good introduction to the workings of basic serial port
communications on the Macintosh. If you plan to explore the subject further,
Inside Macintosh is a must.

The LightSpeed Pascal project for Comm is the standard XCMD setup with
the following files:
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DA PasLib
MacTraps

XCMD Interface.p
XCMD Uitilities.p
Comm.p

Comm.p is the source code file for the XCMD.
As a basic outline of the main procedure in the Comm XCMD, we have:

1. Check parameters to make sure there is at least one sent along with the
Comm message.

2, Inspect the first parameter and store it as a variable named controlStr.
This variable will be compared against each of four possible parameters.
That, in turn, will direct execution to the appropriate procedure for
opening, closing, reading, or writing through the serial port.

3. Check first to see if the parameter is OPEN,

4. If so, then branch to the CommOpen procedure.

a.

b.

Be sure that either no additional parameters or five additional parame-
ters were sent along with the command.

Via the Clear_RefNums_SerBuffPtr function, initialize the HyperTalk
CommStorage global variable to zero.

Set the modem or printer port as the current serial port (via the
PrinterOrModem function).

Get the communications settings (via the UserConfig function)—either
the default settings or the ones passed as parameters.

Allocate memory space for the 2-kilobyte input buffer.

Open both the input and output ports (even though at the HyperTalk
level we see them together as one serial port), set their user configura-
tions, and adjust handshaking properties of both ports.

. Cement the bond between the buffer memory spaceand theinput serial

port with SerSetBuf.
Store the reference numbers in CommStorage (via
Set_RefNums_SerBuffPtr).

5. For Comm “write” branch to the CommWrite procedure.

a.

Check to see there is a second parameter.
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b. Send the data through the output serial port (Chris addresses the
Device Manager for performance, rather than going through the File
Manager).

6. For Comm “read” branch to the CommRead procedure.

a. Be sure there are no additional parameters.

b. Allocate memory for incoming data pulled from the input buffer.

c. Read the data from the input buffer and store it in the newly allocated
memory area.

d. Gothrough text and strip out non-printing low value ASCII characters,
as well as high-bit characters. This combination of conversions and
stripping removes potentially troublesome characters of some commu-
nications services, while ensuring that packet switching networks
(which often send high-bit characters) are received as readable text.

e. Convert input data to a zero-terminated string, which is the type that
must be passed back to HyperCard.

f. Return the value of the buffer to HyperCard, so that it may read it with
the Result function.

g. Check for any errors that occurred in the serial driver during the data
input.

7. If call is Comm “close,” then branch to the CommClose procedure.
a. Restore the serial input buffer to its original state.
b. Set CommStorage to empty.
c. Dispose of all handles and pointers.

One reason this XCMD isn’t intended for use as an interactive terminal is that
the data that is read from the serial buffer ends up coming into a HyperCard
field in chunks—three or more characters at a time (depending on the
communications baud rate). Terminal programs usually produce characters
on the screen one at a time. Moreover, in a telecommunications window, the
user can type outgoing text on the same line as, say, a prompt from a remote
computer. The CommXCMD s notset up for thatkind of terminal emulation.

Further Ideas

The Weather Machine stack is rudimentary in its control over the communi-
cations process. If the stack were to become part of a real stack product, it
would require substantial error detection within the HyperTalk section to
accommodate unexpected delays from the remote computer, finicky modem
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responses, busy signals from the remote computer’s telephone number and
transmission errors that would corrupt prompts from the remote computer.
These can all be added to the HyperTalk script, which is the advantage of
running the front end in HyperTalk, with the XCMD handling the serial port
part of the transaction.

Controlling serial devices other than communications services tends to be
much easier. Such devices have a series of commands to which they respond,
occasionally sending back data upon request. By dissecting the information
that comes back from the device, you can display settings in various fields or
buttons as your design dictates. Your script can also piece together whatever
commands are necessary from a friendly controlling front end in HyperCard.
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Listing 29-1

{ Title :  Comm -- a HyperCard XCMD to contrcl a communications session. }
{ Author :  Chris Knepper}

{ Date :  3/30/88}

{ From : Danny Goodman's HyperCard Developer's Guide }

{ Publisher : Bantam Books, Inc.}

{

Copyright © 1988 by Danny Goodman. All rights reserved. }
unit CommUnit;
interface
uses
XCMDintf, { the data structures for the XCMD }
XCMDUtils;  { the glue for the HyperCard callbacks }
procedure Main (paramPtr : XCmdPtr);

Iimplementation

procedure Comm (paramPtr : XCmdPtr);

label
1; { the end of Comm }
const
BUFF_SIZE = $800; { size of the input serial buffer - 2K}
var
controlStr { stores 1st param to Comm }
: Str255;
inRefNum, { Stores input reference number }
outRefNum { Stores output reference number }
: integer;
err { stores the error codes of various Device Manager calls }
: OSErm;
count { stores the number of bytes to read/write }
: longint;
myBuffPtr { stores a pointer to the serial input buffer }
: Ptr;
myPBlock { Used in calls to PBRead and PBWrite. }
: ParamBlockRec;
myHdl { Stores handle 0-terminated string }
: Handle;
{ }

procedure HandleError (myStr : Str255);

{ HandleError sets the cursor to the arrow cursor and displays an error Alert }

{ informing the user of the error. This procedure assumes that the ALRT & DITL }
{ resources with id = 3100 exist in HyperCard's resource fork. Although this is a }
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{ valid assumption in HyperCard versions 1.1 and 1.0.1. Calls to GetResource() verify }
{ that these resources do, in fact, exist. [f they don', this procedure produces a beep. }

const
ERROR = 3100; { use a HC ALRT for error messages. }
var
whichltem : integer; { stores result of the Alert function }
begin
If (GetResource('ALRT", 3100) = nil) or (GetResource('DITL', 3100) = nil) then
SysBeep(60) { beep if no ALRT or DITL resource }
else
begin
InitCursor; { set cursor to the arrow cursor }
ParamText(myStr, ", ", *); { specify the ALRT's text }

whichltem := Alert(ERROR, nil); { display and handle the ALRT}
SendCardMessage(paramPtr, 'set cursor to 4'); { set back to watch cursor }
end;
end; { procedure HandleError }
{ }
function ErrOccurred (errfNum : OSErr;
routineName : Str255) : Boolean;
{ ErrOccurred determines if an error occured by comparing errNum with NoErr. }
{ If equal, ErrOccurred returns FALSE indicating that no error occurred. Otherwise, }
{ it returns TRUE, indicating that an error occurred and creates a string from }
{ errNum and routineName which it then passes to HandleError. }

var
orrStr { store error number as a Pascal string }
: Str255;
begin
If (errNum = noErr) then
ErrOccurred := FALSE { no error occurred -- return FALSE }
else
begin
ErrOccurred := TRUE; { cops, error occurred -- return TRUE }
NumToString(errNum, ernrStr); { convert error number to a string }
HandleError(Concat(routineNames, * returned *, errStr, *.")); { inform user }
end; .
end; { function ErrOccurred }
{ }

functlon Clear_RefNums_SerBuffPtr : boolean;
{ Clear_RefNums_SerBuffPtr sets the HyperTalk global "CommStorage"” to empty }
{ and returns TRUE if successful, or FALSE if not successful. }

var
pascalStr : Str255; { stores message to send to HC }
begin
pascalStr := ‘put empty into CommStorage"; { clear CommStorage with a... }
SendCardMessage(paramPtr, pascalStr); { ...HyperTalk command }
If (paramPtrA.result = xResSucc) then { test the callback }

Clear_RefNums_SerBuffPtr := TRUE { SendCardMessage succeeded }
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else
begin
Clear_RefNums_SerBuffPtr := FALSE; { SendCardMessage failed }
HandleError('SendCardMessage callback failed.');  { inform user}
end;
end; { function Clear_RefNums_SerBuffPtr }
1

J
function Set_RefNums_SerBuffPtr (output, input : integer;
buffer : Ptr) : boolean;
{ Set_RefNums_SerBuffPtr stores the input/output refnums and a pointer to }
{ the input buffer in a HyperTalk global called "CommStorage.” If the function }
{ fails, it returns FALSE, otherwise it returns TRUE. }

var
pascalStr1, { converts LONGINTS, passed to PasToZero }
pascalStr2 { converts LONGINTSs }
: Str255;
begin
Set_RefNums_SerBuffPtr := TRUE; { indicate that no error occurred }
NumToString(output, pascalStr1); { convert output refnum to Str255 }
NumToString(input, pascalStr2); { convert input refnum to Str255 }

pascalStr1 := Concat{pascalStr1, ', pascalStr2); {a",” delimitted Str255 }
NumToString(ORD4(buffer), pascalStr2); { convert the serial buf ptr to Str255 }
pascalStr1 := Concat(pascalStri, *,, pascalStr2);  {a"," delimitted Str255 }
myHdl := PasToZero(paramPtr, pascalStr1); { store Str255 in a handle }
if (paramPtrA.result < xResSucc) then
begin
Set_RefNums_SerBuffPtr := FALSE; { indicate that an error occurred }
HandleError('PasToZero callback failed.’);
end
else
begin
SetGlobal(paramPtr, ‘CommStorage', myHdl); { set the global }
If (paramPtrA.result <> xResSucc) then
begin
Set_RefNums_SerBuffPir := FALSE; { indicate that an error occurred }
HandleError{"SetGlobal callback failed.');
end
end;
end; { function Set_RefNums_SerBufiPtr}
1

J

function Get_RefNums_SerBuffPtr (var output, input : integer;

var buffer : Ptr) : boolean;
{ Get_RefNums_SerBuffPtr gets the refnums which have been stored in the }
{ HyperTalk global “CommStorage." If this global is empty, then an error }
{ has occurred and the function returns FALSE. Otherwise, the function }
{ gets the values in CommStorage and returns TRUE. CommStorage contains }
{ 3items. ltem 1 is the output refnum, item 2 is the input refnum, and item 3 }
{ is the address of the input buffer. }
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label
5; { the end of Get_RefNums_SerBuffPtr }
var
whichlitem, { used as a for loop counter }
scrint { used when converting strings to nums }
: Integer;
scrlongint { scratch longint }
: Longint;
pascalStr, { used for local storage of Str255 }
myExpr { used fo pass a HyperTalk exprassion to HC }
: Str255;
begin
Get_RefNums_SerBuffPtr := FALSE; { return FALSE indicates errors }
myExpr := '‘CommStorage is empty’; { determine if the global CommStorags... }

myHdl := EvalExpr(paramPtr, myExpr); {...is empty }
If (paramPtrA.result < xresSucc) then ({ result is set by EvalExpr }

begin
HandleError(’EvalExpr failed to test if CommStorage is empty.");
DisposHandle(myHdI); { dispose of memory EvalExpr allocated }
goto 5; { exit Get_RefNums_SerButiPtr }
end;
HLock(myHdI); { lock handle before ZeroToPas }
ZeroToPas(paramPtr, myHdI*, pascalStr);
DisposHandle(myHdl);
It (paramPtrA.result < xresSucc) then ({ result is set by ZeroToPas }
begin
HandleError("ZeroToPas failed while testing if CommStorage is empty.’);
goto 5; { exit Get_RefNums_SerBuffPtr }
end;
If pascalStr = ‘true' then { is CommStorage empty? }
begin
HandleError('CommStorage is empty.’); { inform user}
goto 5; { exit Get_RefNums_SerBuffPtr }
end;
for whichitem := 1 to 3 do { Get 3 items of CommStorage }
begin

NumToString(whichltem, pascalStr); { convert item to pascalStr }
myExpr := Concat('item *, pascalStr, ' of CommStorage');
myHd| := EvalExpr(paramPtr, myExpr); { evaluate the expression }
If ((myHdl = nil) or (paramPtrA.result <> xresSucc)) then
begin { inform user of error }
HandleError(Concat(‘Can"t get item *, pascalStr, * of CommStorage'));

DisposHandle(myHdl); { dispose of memory EvalExpr allocated }
goto 5; { exit Get_RefNums_SerBuffPtr }
end;
HLock(myHdl); { lock handle before ZeroToPas }

ZeroToPas(paramPtr, myHdI*, pascalStr);
If (paramPtrA.result < xresSucc) then { set by ZeroToPas }
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begin
NumToString(whichitem, pascalStr); { convert item to string }
pascalStr ;= Concat('Can"t convert item ', pascalStr);
HandleError(Concat(pascalStr, ' of CommStorage to Pascal string."));

DisposHandle(myHdl); { dispose of the storage allocated by EvalExpr }
goto 5; { exit Get_RefNums_SerBuffPtr }
end;
DisposHandle(myHdl); { dispose of the storage allocated by EvalExpr }

StringToNum(pascalStr, scrLongint); { convert to a number }
case whichltem of

1: { the first item is the output refnum }
output := scrLongint;
2: { the second item is the input refnum }

input := scrLongint;

3: { the third item is the buffer pointer }
buffer := POINTER(scrLongint);
end; { case statement }
end; { for loop }

Get_RefNums_SerBuffPtr :a TRUE; { return TRUE indicates success }
: { the end of Get_RefNums_SerBuffPtr }
end; { function Get_RefNums_SerBuffPtr }
1

J
function UserConfig (var serConfig : integer) : BOOLEAN;
{ This function gets the configuration specified by the user in the parameters to }
{ Comm. 3rd parameter is baud, 4th parameter is stop bits, 5th parameter is }
{ parity, 6th parameter is data bits. if no parameters are passed (besides "Open”) }
{ then the default configuration is returned. If error occurs, UserConfig returns }
{ FALSE, otherwise it returns TRUE. The configuration is returned in serConfig. }
label

7; { the end of UserConfig }
var
pascalStr : Str255; { used when converting to pascal strings }
begin
UserConfig := TRUE;
serConfig := 0;

If (paramPtr*.paramCount = 1) then { Assume the 1st parameter was "open”. }
serConfig := baud1200 + stop10 + noParity + data8 { Default configuration. }
else
begin
{ *** Get the third parameter -- Baud rate ***}
HLock(paramPtr*.params{3]);
ZeroToPas(paramPtr, paramPtr*.params[3]*, pascalStr);
HUnlock(paramPtr*.params[3));
UprString(pascalStr, FALSE);
If (pascalStr = '300") then
serConfig := serConfig + baud300
else if (pascalStr = '600') then
serConfig := serConfig + baud600
else If (pascalStr = '1200') then
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serConfig := serConfig + baud1200
else if (pascalStr = '1800') then
serConfig := serConfig + baud1800
else If (pascalStr = '2400') then
serConfig := serConfig + baud2400
else If (pascalStr = '3600') then
serConfig := serConfig + baud3600
else If (pascalStr = '4800') then
serConfig := serConfig + baud4800
else If (pascalStr = '7200") then
serConfig := serConfig + baud7200
else If (pascalStr = '9600') then
serConfig := serConfig + baud9600
else If (pascalStr = '19200') then
serConfig := serConfig + baud19200
else If (pascalStr = '57600') then
serConfig := serConfig + baud57600
else
begin { Error occurred in spacifying baud rate. }
HandleError(‘Error in specifying baud rate.’);
UserConfig := FALSE;
goto 7;
end;

{ *** Get the fourth parameter -- Stop bits *** }
HLock(paramPtr* params[4]);
ZeroToPas(paramPtr, paramPtr*.params[4]*, pascaiStr);
HUnlock(paramPtrA.params[4]);
UprString(pascalStr, FALSE);

If (pascalStr = '1') then
serConfig := serConfig + stop10
else If (pascalStr = '1.5") then
serConfig := serConfig + stop15
else If (pascalStr = '2') then
serConfig := serConfig + stop20
else
begin { Error occurred in specifying stop bits. }
HandleError('Error in specifying stop bits.');
UserConfig := FALSE;
goto 7;
end;

{ *** Get the fifth parameter -- Parity *** }
HLock(paramPtr?.params[5]);
ZeroToPas(paramPtr, paramPtr?.params[5]*, pascalStr);
HUnlock(paramPtrr.params[5]);
UprString(pascalStr, FALSE);
if (pascalStr = 'NO') then

serConfig := serConfig + noParity
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else if (pascalStr = 'ODD’) then
serConfig := serConfig + oddParity
else if (pascalStr = "EVEN') then
serConfig := serConfig + evenParity
else
begin { Error occurred in specifying parity. }
HandleError(‘Error in specifying parity.");
UserConfig := FALSE;
goto 7;
end;
{ *** Get the sixth parameter -- Data bits *** }
HLock(paramPtrA.params|[6]);
ZeroToPas(paramPtr, paramPtr*.params[6]*, pascalStr);
HUnlock(paramPtrA.params(6));
UprString(pascalStr, FALSE);
If (pascalStr = '5') then
serConfig := serConfig + data5
else If (pascalStr = '6') then
serConfig := serConfig + dataé
else If (pascalStr = '7') then
serConfig := serConfig + data7
else If (pascalStr = '8') then
serConfig := serConfig + data8
else
begin { Error occurred in specifying data bits. }
HandleError('Error in specifying data bits.");
UserConfig := FALSE;

end;
end; { it one or more than one parameter }
: { label 7 is the end of UserConfig }
end; { function UserConfig }
1

J
function PrinterOrModem (var outputStr, inputStr : Str255) : boolean;
{ PrinterOrModem determines whether the user is opening the printer or}
{ modem ports. NOTE: cannot have BOTH the printer AND modem port open at the }
{ same time. If the user calls Comm("Open”) then defauit to modem port. The }
{ name of printer or modem driver is returned in outputStr and inputStr. }
var

pascalStr : Str255; { used to convert args to upper case }
begin
PrinterOrModem := TRUE; { TRUE indicates no errors }
if (paramPtrA.paramCount = 1) then
begin { assume 1st parameter was "open"” }

inputStr := ".Aln";
outputStr := ' AOut';
end
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else
begin { user specifies modem or printer port }
HLock(paramPtr*.params[2]);
ZeroToPas(paramPtr, paramPtr*.params[2]*, pascalStr);
HUnlock(paramPtrA.params[2]);
UprString(pascalStr, FALSE); { Convert to upper cass. }
If (pascalStr = 'MODEM') then
begln
inputStr := *.Aln";
outputStr := *.AOut";
end
else If (pascalStr = ‘PRINTER') then
begin
inputStr := *.Bln";
outputStr := '.BOut";

oend
else

begin { Error in specifying printer or modem. }
HandleError(Comm expects Printer or Modem.");
PrinterOrModem := FALSE; { Inform user second param was bad. }

end;

end; { If paramCount = 1.}
end; { function PrinterOrModem }
{ }

function MySerShk : SerShk;
{ Returns the serial hand shake options and other control information. }

var
tempSerShk : SerShk; { stores the serial handshake settings }
begin
with tempSerShk do
begin
fXon = 1; { Enable XOn/XOff output flow control.
fCTS = 1; { Enable CTS hardware handshake.
xOn := CHR(17); { Set to control-q for continus.
xOff .= CHR(19); { Set to control-s for pause.
orrs = 0; { Errors which abort input requests
evis = 0;
finX := 1; { Enable XOn/XOff input flow control.
end;
MySerShk := tempSerShk;
end; { function MySerShk }
{ }

procedure CheckCumErrs;
{ This procedure checks the input and output serial ports for errors. If an error }
{ occurred, then the Mac beeps. }
var
mySerStat : SerStaRec; { stores status information }
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begin
err := SerStatus(outRefNum, mySerStat);
If (mySerStat.cumErrs < 0) then
SysBeep(1); { beep if errors in output port }
err := SerStatus(inRefNum, mySerStat);
If (mySerStat.cumErrs < 0) then
SysBeep(1); { beep if errors in input port }
end; { procedure CheckCumEtrs }
A |

i)
procedure CommOpen;

{ CommOpen opens the serial port to initiate communication. }

label
1; { the end of CommOpen }
var
serConfig { Stores configuration info for the port }
: integer;
inputStr, { stores either ".Aln' or ".BIn'. }
outputStr { stores either '.AOut' or *.BOut". }
: Str2ss;
begin

{ Ensure that Comm("Open"...) was called correctly. }
if (paramPirr.paramCount <> 6) and (paramPtr*.paramCount <> 1) then
begin
HandleError('Error: Comm Open expects 1 or 6 parameters');
goto 1; { exit CommOpen }
end;

{ Init CommStorage to empty -- later store inRefNum/outRefNum }

{ and a pointer to the serial input buffer here. }
if not Clear_RefNums_SerBuffPtr then

goto 1;

if not PrinterOrModem(outputStr, inputStr) then  { use the Printer or Modem port? }
goto 1; { exit CommOpen }

If not UserConfig(serConfig) then { Get the configuration for the input/output ports. }
goto 1; { exit CommOpen }

myBufiPtr .= NewPtr(BUFF_SIZE); { Allocate memory for the input buffer. }

It ErrOccurred(MemError, ‘'NewPtr’) then
goto 1; { exit CommOpen }

err := OpenDriver(outputStr, outRefNum); { Open the output pont. }
If EnOccurred(err, 'OpenDriver’) then
goto 1; { exit CommOpen }
err := OpenDriver(inputStr, inRefNum);  { Open the input port. }
if ErrfOccurred(err, 'OpenDriver’) then
goto 1; { exit CommOpen }
err := SerReset(outRefNum, serConfig); { Configure the output port. }
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if ErrOccurred(err, ‘SerReset’) then

goto 1; { exit CommOpen }
err .= SerHShake({outRefNum, MySerShk);{ set up output port handshake }
If ErrOccurred(err, ‘SerHShake’) then

goto 1; { exit CommOpen }
err := SerReset(inRefNum, serConfig);  { Configure the input port. }
It ErrOccurred(err, 'SerResst’) then

goto 1; { exit CommOpen }
err ;= SerHShake(inRefNum, MySerShk); { set up input port handshake }
if ErrOccurred(err, 'SerHShake') then

goto 1; { exit CommOpen }
err := SerSetBuf(inRefNum, myBuftPtr, BUFF_SIZE); { Set up the input buffer. }
If ErrOccurred(err, 'SerSetBuf') then

goto 1; { exit CommOpen }

{ Save the input/output port refnums and serial input buffer pointer. }
if not Set_RefNums_SerBuffPtr(cutRefNum, inRefNum, myBuffPtr) then
; { do nothing, since at end }

1: { the end of CommOpen }
end; { procedure CommOpen }
{ }

procedure CommWrite;
{ CommWrite writes data to the serial port. }

label
1; { the end of CommWrite }
begin
If (paramPtr*.paramCount <> 2) then{ ensure Comm was called correctly }
begin
HandleError('Error: Comm Write expects 2 parameters');
goto 1; { exit CommWrite }
end;

{ Send the data out the serial pon. }
HLock(paramPtrA.params[2]);
count := StringLength(paramPtr, paramPtr*.params{2]*);
with myPBlock do
begin
ioRefNum := outRefNum;
joBuffer := paramPtrr.params[2]*;
ioReqCount := count;
ioPosMode := 0; { write from current mark }
end;
err := PBWrite(@myPBlock, FALSE);
HUnlock(paramPtrA.params(2]);
If ErrOccurred(err, 'PBWrite") then
; { do nothing since at end }
1: { the end of procedure CommWrite }
end; { procedure CommWrite }
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procedure CommRead;
{ CommRead reads data from the serial port. }

label
1; { the end of CommRead }
var
counter, { For loop counter. }
scratchint, { Scratch integer necessary for BitAnd. }
noLF_cntr { Counts good chars, ie. no line feeds. }
: integer;
myCharPtr { points to chars in the input stream }
: Ptr;
begin
if (paramPtr*.paramCount <> 1) then{ ensure Comm was called correctly }
begin
HandleError('Error: Comm Read expects only 1 parameter');
goto 1; { exit CommRead }
end;

{ Look at the serial input buffer -- exit if there's an error in looking at it }
{ or if there are no characters in it. }
orr := SerGetBuf(inRefNum, count);
If (ErrOccurred(etr, 'SerGetBuf') or {count <= 0)) then
goto 1; { exit CommRead }
{ Allocate the storage area for the result of the read. The size is equal to }
{ the number of characters in the buffer. }

myHd! := NewHandle(count + 1); { add 1 to ensure it's a 0-terminated string }
if (ErrOccurred(MemError, "NewHandle') or (myHdl = nil)) then
goto 1; { exit CommRead }
HLock(myHdl); { lock it during the call to PBRead }
with myPBlock do { set up the parameter block for PBRead }
begin
icRefNum := inRefNum; { read from the input buffer }
ioBuffer := myHdI*; { point to the storage area }
ioReqCount := count; { read as many characters as are in the buffer }
ioPosMode := 0; { read from current mark }
end;

err ;= PBRead(@myPBlock, FALSE); {read !}
If ErrOccurred(err, 'PBRead’) then { any errors during read? }

begin { if so, then release the space... }
DisposHandle(myHdl); { ...allocated to the handle. }
goto 1; { exit CommRead }

end;

{ Since some hosts transmit with the high-bit set, we'll turn off the high-bit for all }
{ incoming characters. Also, we'll strip all non-printing characters (ASCIlI $00-$1F & $7F) }
{ except the carriage return (ASCII $0D). }
nolF_cntr := 0;
for counter := 0 to {(myPBlock.ioActCount - 1) do
begin
myCharPir := POINTER(ORD(myHdI*) + counter);
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scratchint := BitAnd(Byte{(myCharPtr?), $7F); { Turn off high-bit. }
If ((scratchint > $1F) or (scratchint = $0D)) and (scratchint <> $7F) then
begin
myCharPtr := POINTER(ORD(myHdi*) + noLF_cntr);
myCharPtr* := Byte(scratchint);
noLF_cntr := noLF_cntr+ 1;
end;
end;
{ make it a zero-terminated string }
if (noLF _cntr = 0) then

begin { if no good characters in the input... }
DisposHandle(myHd!); { ...then return nothing! }
end
else
begin { make lastbyte a 0}

myCharPtr := POINTER(ORD(myHdI*) + noLF_cntr);
myCharPtr? := Byte(0);
SetHandleSize(myHdI, noLF_cntr + 1);{ set the handle to the correct size }

HUnlock(myHdl); { unlock it before passing it back to HyperCard }
paramPtr*.returnValue := myHdl; { Return the string read from the input buffer. }
end;
CheckCumErrs; { beep if there are errors in the driver }
1: { the end of CommRead }
end; { procedure CommRead }
{ }

procedure CommClose;
{ CommClose restores the input buffer to the default buffer and releases the }
{ memory used for Comm's input buffer. }

begin
err := SerSetBuf(inRefNum, nil, 0); { restore the input serial buffer }
if ErrOccurred(err, 'SerSetBuf') then
: { do nothing }
if not Clear_RefNums_SerBuffPtr then
; { do nothing }
DisposPtr(myBufiPtr); { dispose of the allocated buffer }
if ErrOccurred(MemError, 'DisposPtr') then
; { do nothing }
end; { procedure CommClose }
{ }
begin { procedure Comm }

{ Comm requires parameters, so check for at least one here. }
if (paramPtr*.paramCount < 1) then

begin
HandleError('No parameters were sent to Comm.");
goto 1; { exit Comm }

end;



A Serial Port XCMD 551

{ Get the first parameter -- this controlStr indicates what Comm should do. }
HLock(paramPtrr.,params[1]);

ZeroToPas(paramPtr, paramPtr*.params[1]*, controlStr);
HUnlock(paramPtrA.params[1]);

UprString(controlStr, FALSE); { Convert to upper case, strip diacriticals. }
If (controlStr = "OPEN’) then v
- CommOpen { open the communications session }
else - ‘
begin

{ If we get here, the communications session has already been established, so }
{ get the refnums for the input/output ports and serial input buffer peinter. }
if not Get_RefNums_SerBuffPtr{outRefNum, inRefNum, myBuffPtr) then

goto 1; { exit Comm }
if (controlStr = 'WRITE') then

CommWirite { write to the serial port }
else if (controlStr = 'READ’) then

CommRead { read from the serial port }
else if (controlStr = 'CLOSE') then

CommClose { restore the serial port }
else

{ If we get here, the first parameter to Comm doesn't match any of }
{ the control strings, so a bad control string was passed in. } 7
HandleError('Comm doesn"t recognize the 1st parameter.'); ({ inform user }

end; {if}
1: { the end of Comm }
end; { procedure Comm }

{ }
procedure Main;
{ procedure Main serves as the entrypoint and simply calls the procedure Comm. }
begin
Comm(paramPtr); { call the Comm XCMD }
end;

{ }
end. { UNIT CommUnit }

{ }
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A Final Word

Even if you don’t plan to jump into XCMDs right away (or ever), I
believe it is very worthwhile to read through Chris Knepper’s Pascal
source code and comments for the three XCMDs in this book. It may
appear to you that more lines of code were spent checking for errors that
the computer or user mightgenerate than in doing the actual work of the
XCMD. There's an important message there for HyperTalk program-
mers.

The minute your stack leaves your machine and runs under someone
else’s keyboard and mouse, you lose control over how the person will
be using your precious software. Just because you know that Hyper-
Card likes the time of day entered as “3:15 PM” in the United States

Macintosh System File doesn’t mean that everyone will remember that.
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They may try to enter itas just “3:15” oradd periods after the letters,as in “3:15

P.M.” Tt must be up to you, the stack developer, to anticipate all these formats
and treat them in your scripts. Forinstance, youcanrejectall entries thataren’t
in the proper format, or try to adjust those that are close. In the time
conversion stack of Business Class, for example, I strip out periods if the user
adds them to a time entry (HyperCard chokes when you try to convert the
time to seconds from an invalid format).

Overall, checking for errors and then guiding the user back with gentle
messages contributes a great deal to the so called user-friendliness of soft-
ware. You can’t expect the user to be perfect, but the user expects youand your
software to be.

Note, too, that much of the error checking is done in the form of functions.
While most of the action in a function is the kind that you'd expect in a
procedure (ora HyperTalk command handler), the item s placed ina function
format so that it returns either true or false, depending on whether the action
taken within the function was successful. If the action was successful, then the
main procedure may continue; otherwise, an error message is needed or some
other corrective action must be taken. A lot of the Macintosh Toolbox routines
are written this way, as are the majority of the XCMD glue routines. Ibelieve
there is a lesson in this for us in HyperTalk as well.

Writing good HyperTalk takes practice and experimentation with timing
traps to find the most efficient solutions. It also helps to read as many
HyperTalk scripts as you can get your hands on. Notall of them will be poetry
from Dan Winkler or his disciples, but you should still look at them and figure
how you would improve every script you see. Make no assumptions about
how good a script might be. Ninety-nine percent of the time it can be
improved.

The same goes for stacks in general. Be critical, even of my stacks. But be
critical to become better. My reward will be to see your stack winning praise
from its intended users and admiration from the HyperCard corps. That
you've pored through 1200 pages of HyperCard literature is a sign of your
dedication. You certainly have the desire to become a good HyperCard stack
developer.

If you can give it the necessary time, I'm confident you can do it.
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761 E. University Dr.
Mesa, AZ 85203

Think Technologies
135 South Road
Bedford, MA 01730

The Voyager Company
2139 Manning Avenue
Los Angeles, CA 90025



APPENDIX

B

I—

Interactive Sound in
HyperCard

By Tim Oren
Apple Computer, Inc.

Reprinted with permission of
HyperAge Magazine

Part One

Introduction

You can’t use HyperCard without noticing the sound. From boings to clips
of Beatles music, it seems to lurk under every button. What's not as obvious
is that simple HyperTalk scripting can extend these sound fragments into full
length synchronized sound and graphics shows. These shows achieve a feel
similar to video production, and can be played straight through or interac-
tively controlled, much like a VCR. You can use this technique to build
presentations and training materials, create narrated tours of a HyperCard
database, or design your own music videos. This is the first part of a two-
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installment article explaining the scripts which make this possible, and telling
you how to set up your own HyperCard sound production studio. While
writing I have assumed that you have a basic familiarity with Macintosh,
HyperCard and HyperTalk.

HyperCard Sound Basics
First, some basics of Macintosh and HyperCard sound.

What is Sampled Sound? Mac sound is produced with a technique called
digitizing or sampling. It’s the same method used in compact discs and
sampling keyboard instruments. In the digitizing process, the original sound
waveform is examined many times per second (see Figure B-1). Each time the
amplitude of the sound wave is recorded and stored in the computer,
producinga data file. Later, the digitized sound is played back by fetching the
data from the file at the same rate at which it was recorded, and driving a
loudspeaker to the recorded amplitude for each instant. This will recreate a
facsimile of the original sound waveform.

Any digitized sound has two characteristics: the frequency at which it was
sampled, and the precision with which the sound level is recorded. The best
quality sound from a Macintosh Plus or SE uses 22,000 samples per second (or
22 Kilohertz, written as 22 KHz) with a precision of one part in 256, corre-
sponding to one byte per sample. Thus, sound digitized at this rate will

Input
Waveform

Sampled
Points

IANLITdAY

> TIME

interval

Figure B-1 Digitizing a Sound Waveform
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consume 22 Kbytes per second of playing time. Compare this to compact disc
audio, which samples at 44 KHz with 16 bits precision, producing 176 Kbytes
per second for the two stereo channels.

HyperCard stores these digitized sounds in the resource fork of a stack file
withresource type “snd.” Eachsound is given a name unique within the stack.
If you are familiar with the use of ResEdit, try opening up a sound effects stack
and examining the digitized resources. We’ll worry about how the resources
are created later — first a look at the HyperCard commands that use them.

HyperCard Sound Commands The basic HyperTalk sound command is
play. Itssyntaxis play sHane, where sName is the name associated with
an “snd” resource in the current stack, the home stack, or HyperCard itself.
P 1 ay loads this piece of digitized sound into the Macintosh’s memory (assum-
ing there is room), and calls the Toolbox Sound Manager to begin the output.
The Sound Manager is capable of queueing up sounds in memory, so you can
issue multiplep | ay commands, and the sounds named will be heard in order.
Be warned that the p1ay command issues no error warnings. If the sound
named does not exist or there is insufficient room in memory, all you will hear
is silence.

Animportant varianton p layis play stop,whichstopsthecurrentsound
immediately and flushes it and any other queued-up sound resources from
the Macintosh’s memory. You should also enter play stop if you aborta sound
using command-period, in order to flush any sound fragments from memory.

(The playcommand canalsospecifysequencesofnotesand duration. This
is used in playing tunes with short, digitized samples of an instrument. This
variant is not used in this article; see the Help Stacks for more information.)

A companion HyperTalk functionis the sound. This returns the name of
the sound resource that is currently being played. If there is nothing being
played, the value done is returned. This allows your script to monitor the
progress of a sound sequence.

All SCSI System A requirement of HyperCard sound is use of a system with
a SCSI hard disk. The sound stack, HyperCard, and the system itself must all
bestored ona SCSI device. This is necessary because the Mac floppiesand old-
style HD20 hard disk are driven by the INM “Integrated Woz Machine” chip.
Due to timing requirements, the chip momentarily turns off the sound when
accessing the disk. Sound played under these conditions will suffer from
buzzes, clicks and dropouts.

Memory, Sampling, and Aliasing HyperCard can play sounds which have been
sampled at four different rates: 22, 11, 7.4, or 5.5 KHz. Lower sampling rates
create fewer data points and use less memory for equivalent time. This lets
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you fit more sound in memory and on disks. As we’ll see, minimizing the
amount of data to be transferred between the disk and memory is also
important in continuous play.

On the other hand, low sampling rates cannot reproduce high-pitched
sounds. One-half the sampling rate is called the Nyquist frequency; sounds
above this pitch are not reproduced accurately. So asampling rate of 5.5 KHz
will lose sounds above 2,750 Hertz. This amounts to losing everything from
the middle of the third octave over middle C. Obviously, you don’t want to
use this rate for music, though it might serve for intelligible voice narration.
Throughout my examples, I will use the 11-KHz rate, with a Nyquist fre-
quency of 5,500 Hertz. This is adequate for most popular musicand compares
favorably to the audio fidelity of video equipment, though it’s much poorer
than CD sound.

Another sampling phenomenon you should be aware of is aliasing. Essen-
tially, an incoming pitch above the Nyquist frequency will be played back
falsely shifted down by the Nyquist number. For example, a steady tone at
5,600 Hertz would sound like a low hum at 100 Hertz when sampled at 11
KHz. With real music, aliasing creates an odd buzz or chirp when a high pitch
should be present. To avoid this, you must remove the high frequency part
of the audio before sampling. This is done with a low-pass filter or a graphic
equalizer. I'll discuss these devices under hardware.

A Simple Slide Show Script

The basis for continuous sound is quite simple. We’ll explore it first with a
noninteractive, sound synchronized slide show.

Fundamentals of the Technique The essential trick is to use the play command
tokeep twosoundsinmemoryatall times. Oneis playing, the otheris waiting.
The sound is called repeatedly to monitor progress. When the current sound
changes, you know that the first sound has completed and play has moved to
the second. A play is then issued to set up yet another sound for output,
reusing the memory freed by completion of the first. In this fashion, a
HyperTalk script can double buffer a continuous stream of sound resources
through the Mac without overflowing its memory.

Synchronization is achieved as a side effect of the cuts between sound
segments. During production, the break between sound resources is posi-
tioned just at the significant phrase or note. The playback script is set up to
display the appropriate card when the sound notes this transition, just before
loading a new sound.

Now look at the script “playIt” in Listing B-1. It takes one parameter, the
name of a card of background type “PlayList.” A sample PlayListis shown in
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Figure B-2. Cards of this type associate sound cues with actions. The PlayList
is read top to bottom. Theleftmost columnis a background field called “Cue,”
and holds the name of sound resources. Looking in the playlt script, you can
see that a blank Cue line allows the PlayList to continue immediately, but a
filled in Cue line causes the PlayList to pause until the sound named begins
playing. The script also checks for the value “done” as a precaution, so that
the PlayList does not hang if the sound was unable to load or was misnamed.

The second column in the PlayList is background field “Do.” This may
contain a single statement of HyperTalk which playlt will execute after
waiting for the corresponding Cue. Typically, this line will assign a visual
effect for an upcoming card transition, but you can also use it to perform
animation effects such as hiding and showing a button or field, or invoking
card level scripts that implement more complex actions. This field is also used
to chain between multiple PlayLists, by including the statement “playlt
nextList” as the last line on one card, where “nextList” is replaced with actual
name of the following PlayList.

Thethird PlayList column is background field “GoToCard.” Iffilled in with
the number or name of a card, the playIt script will cause that card to appear
after any HyperTalk statement from “Do” is executed. Numbering of cards
hasaslight performance edge over naming, but does require PlayList changes
as slides are inserted or deleted.

Do... Go To Card... and Play...
22 881
BB2
visual effect dissolve 23 EB3

hide card field “Line) " of next card
hide card field “Line2” of next eard
hide card field "Line3” of next card
yisual effect checkerboard 24 BB4
show card field Linel "
show card field “ine2"

show field "Line3"
23 BBy
visual effect dissolve 26 rgg_g
8BS J|xisual effect zoomopen 27 ;
28
29 " BBY
hide card field "PopUip. of next card 20 8BS
show card field "PeplUp.
plauit "Blue Busters 27
I |
I |
N "
Il
I -

Figure B-2 Sample PlayList Card
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The final PlayList column is background field “NextUp.” It is used for
naming the next sound resource to be loaded. The load takes place after
HyperTalk statement execution and card transition, if any. It is really this
coordination of sound segment changes and new sound loads that keeps the
whole system breathing.

The sample PlayList given is one scene from a lengthier production. No
sound is playing when thescenebegins. Thefirst Cueisblank, so card number
22, thetitle, isimmediately displayed and sound segment “BB1” is loaded and
begins playing. On the next line the second sound segment is loaded into
memory with no wait. On the third line we test that BB1 is playing (it should
be), set up a visual effect and dissolve to the next slide. We also load the next
sound segment; these particular sounds were cut so that three segments
would fit in memory at once. The following three lines demonstrate a simple
animation; three text fields are hidden on the next card. On seeing the
transition to sound segment “BB2”, the PlayList does a checkboard transition
to the following card, leaves a short pause during the loading of the next
sound segment and then exposes the hidden fields one by one. You can read
through the rest of the PlayList, including its transition to a following scene.

Listing B-1. Basic Sound and Slide Show Script

on playit script
--How many lines in this Playlist?
put the number of Ilines in bkgnd field "Cue” of card script =
into cusTotal

-- Loop over Playlist lines
repeat with cueNe = 1 to cuseTotal
-- Hait for cue if necessary
put line cueNo of field "Cue® of card script into Cue
if Cue is not eampty then
wait until the sound is “done" or the sound = Cue
end i(f

-- Execute HyperTalk statement if present
put line cueNo of field "Do™ of card script into Dolt
if Dolt is not empty then do Dolt
-- Change card displayed if requested
put line cueNo of fleld “GoToCard® of card script into GoTo
if GoTo is not empty then go to card GoTo
-- Queue up next sound, if any
put line cueNo of fleld "NextUp® of card script into NextSound
if NextSound is not empty then play NextSound
end repeat
end playlit
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Production Hardware and Software

The minimal system configuration for HyperCard sound is a Mac Plus with
a SCSI hard disk. To get the sound into the Macintosh you will need an audio
digitizer, a peripheral which performs the actual sampling of an analog signal
under control of the CPU. Two competing models are available from Impulse
of Minneapolis and Farallon of Berkeley.

Digitizing Hardware The Impulse Audio Digitizer with SoundWave has been
available for some time at a retail price of $199. Discounts from dealers and
mail order are common. The current model of the Digitizer itself is an
anodized aluminum box with a level control, RCA jack for audio input and a
nine-pin, D-style RS-232 connector for computer control and digital. The
Digitizer requires a five-volt power supply. Since the Plus and later Macin-
tosh models use a DIN-style RS-232 connection without five volts, you will
need a power and cable adapter such as the PowerPort. The Digitizer can
sample at all four Mac rates: 22, 11, 7.5 and 5.5 KHz. It does not delete higher
frequency sounds before digitizing, so you will need to connect a graphic
equalizer or low-pass filter in the audio line ahead of the Digitizer to avoid
aliasing.

SoundWave is the name of the accompanying software. It provides the
abilities to play the incoming sound in “oscilloscope” mode for leveling, and
will then capture a segment of digitized sound up to the limits of your Mac’s
memory. The sound editor functions let you look at the sound wave in two
resolutions and select and modify sections by point-by-point editing or effects
such as amplification, ramp up or down, reverb and flange. Sound is stored
in a special file format that must be converted to HyperCard resource format.
SoundWave seems to be a reliable package with the bugs worked out.
SoundWave and the Digitizer are available from Impulse, Inc., 6870 Shingle
Creek Parkway #112, Minneapolis, MN 55430, (612) 566-0221. (Note: An
earlier version of SoundWave called SoundCap may be available from exist-
ing users or dealers with slow turnover. This lacks many features of Sound-
Wave, but does have a useful zoom in/out feature for examining the wave-
form. However, it will work only on a Mac Plus because of an incompatibility
with the Desktop Bus system used on the SE and Macintosh I1.)

The new kid on the block is the MacRecorder from Farallon, also priced at
$199. The external hardware has all the features of the Impulse Digitizer and
then some. A microphone is built in for direct voice input. The RS-232
connector will plug directly into the new Macintoshes and no external power
isrequired. The unitalso incorporates alow-pass filter, removing the need for
an outboard filter or equalizer. The filter correctly switches characteristics for
the different sampling frequencies.
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Two pieces of software will be provided with the MacRecorder. Hyper-
Sound is a stack that allows control of the Recorder directly from HyperCard.
Sounds can be sampled in, manipulated and stored directly into a stack in
“snd” resource form. It even generates buttons preprogrammed to play the
sound clips. One warning: HyperCard uses a lot of memory itself and may
limit the size of sounds that HyperSound can manipulate. You may find a
need for two megabytes if you do extensive production.

SoundEdit is a companion standalone application that provides more
sophisticated capabilities. It is memory based like SoundWave and includes
similar editing capabilities, plus a fullzoomin/out capability. Farallon claims
that SoundEdit provides a more intuitive interface to the editing functions,
allowing mouse-based specification of amplification envelopes, for instance.
SoundEdit can also store its results directly into stacks in resource format.
Farallon Computing can be reached at 2150 Kittredge, Berkeley, CA 94704,
(415) 849-2331.

When the Farallon system emerges from vaporware, it will be the one to
beat. For the same price it provides greater compatibility with HyperCard
and does not require power and cable adapters or use of an equalizer. Like
most new software and hardware, some first version bugs can be expected. In
the meantime, the Impulse configurationis proven reliable and from personal
experience does quite an adequate job.

Playback System Given the fidelity limits of the sampling process, the choice
of audio components is not critical, so long as playback speed is accurate. A
consumer grade cassette deck should be adequate; avoid “boombox” ma-
chines. Likewise any component turntable or CD player should suffice. If
digitizing sound tracks from video tape, use HQ machinery only and expect
some hiss; a professional 3/4-inch U-matic system is better. If you are using
the Impulse Digitizer, you will also require a graphic equalizer to eliminate
high frequencies. Again, consumer grade devices will serve since you are
blocking out entire bands rather than achieving precision control.

Useful Software Finally, you will find some software items to be useful. If you
are using the Impulse Digitizer, you will need a public domain stack called
SoundCapConverter written by Bill Atkinson. This takes the files produced
by SoundWave or SoundCap and inserts them into a stack in the required
“snd” format. You can obtain this stack from most HyperCard user groups,
bulletin boards, or on-line SIGs. A copy of the ResEdit program s also helpful
for checking which sounds are present in a stackand moving or deleting them.

A goced quality paint program is needed for touching up scanned images
and trimming them to size. You want one that does a good job of handling
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larger than screen size images, so you can pick the part that looks best for your
slide. My favorite is SuperPaint; FullPaint is also a good choice. Finally, you
can keep short production plans and storyboards in your head or on scratch
paper, but you may want some planning help as things get complex. I find
More and Excel to be useful in structuring scripts and building production
plans.

Production Techniques

Producing HyperCard sound shows is similar to video production. Before
beginning work, you should prepare a storyboard containing the song lyrics
or voiceover narration juxtaposed to a sketch of the corresponding images.
This will be your guide for cutting the sound. The allowable time per image
depends on system performance and is discussed below.

Youshould then digitize the sound, saving out segments which correspond
to the slides in your storyboard. If you need more sound than will fit in
memory during digitizing, you may need to do some splicing. Hereisacrude
but effective method: Successively select, save and delete segments from your
large sample. Eventually you will be left with aresidue at the end of the sound
buffer. Display its first several hundred cycles on the screen (here’s where
zoom helps), and do a screen dump to the printer. Back up the sound input
and digitize another buffer full. Select the same zoom level and match your
printout to the new screen to find the corresponding start location for the next
segment. This procedure islow tech, butamazingly accurate in avoiding pops
and clicks when splicing.

After digitizing you should prepare a sound test PlayList, which simply
sequences through the sounds in order without changing the screen. Thislets
you detect errors in the digitizing as well as any performance or memory
overflow problems.

Now you are ready to pasteup your original or captured images onto cards.
Unless you are trying for special effects, use a blank background for these
cards and make your entire graphic transparent. Selecting transparent saves
HyperCard from loading an entire bit plane. Name the cards or record their
number as you work. Referring to the storyboard, put the card designators
onto the PlayList line that matches the associated sound cue, and retest the
entire show.

Finally, add visual effects or animation scripts to the PlayList as desired.
Remember that visual effects, particularly those specified as slow or very
slow, consume CPU time and can affect sound performance, so retest once
again. If everything works, you have completed your first HyperCard sound
production!
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Performance Considerations

As with many things, sound production and performance are notas simple as
they first appear. Memory and CPU speed limits rear their ugly heads to
complicate matters. You can follow some safe rules that I outline at the end
of this section, but if you want to use special effects and fast cuts, you should
be aware of the limits that follow.

All of these limits come from an inevitable fact: Sound playback burns 11
Kbytes per second (at my usual sampling rate). There must enough processor
and disk bandwidth available to keep the data flowing at that rate, as well as
to perform card flipping and script execution for the slide show. There must
also be enough RAM available to store the sound while it is waiting to be

layed.

d If these requirements are not met, the sound presentation will fail in one of
two ways, both of which cause a break in the playback. If the data cannot be
brought into memory fast enough, there will be a silent period while the Mac
catches up, but the performance will resume without a loss of sound. If there
is insufficient memory available, play will lose that sound segment, and a
silent period with loss of material will result. Noting the type of failure will
tell you which problem has occurred.

There are several factors to weigh in diagnosing and avoiding these
problems. First, consider the speed of transfer from the SCSI drive to the Mac.
Older disk drives, suchas the Seagate ST225 movement used in many external
hard disks, have a slower access and transfer rate than newer disks such as the
Mac SE’s internal drive. The model of Macintosh makes a difference also. A
Mac II is fastest, of course, but the SE’s SCSI transfer is markedly faster than
the Plus, due to a rewrite of the SCSI ROM code in the newer model.

Because you are working through both HyperCard and the HFS File
Manager, performance considerations enter at these levels. You should
periodically choose the Compact menu option for any sound stack under
production. Thisrearranges the stack for better performance. Ifyouaredoing
large sound productions on a small hard disk, you should check the degree of
disk fragmentation periodically, using a utility such as FEdit. A fragmented
file structure will force the hard disk to perform a seek operation frequently,
slowing the transfer of sound to memory. To fix this, copy the contents to
another drive and reformat before copying back.

You should also consider the time and space requirements of your graphics
and desired effects. Line and area graphics compress more efficiently than
dithered images, and hence load more quickly. Script-driven animations and
visual effects consume processor time.

Think about the effective memory size of the machines on which your
presentation will run. There must always be room to buffer sound segments
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as specified by your PlayList. On a one-megabyte machine you may need to
turn off the RAM cache. Also beware of large INIT resources that gobble up
space in the system area without warning.

Distilling all of these considerations, here are some rules of thumb I have
found to work on a base configuration of a one-megabyte Mac Plus using an
older HD 20SC, playing sound digitized at 11 KHz: Plan on turning off the
RAM cache. Cut your sound at six to eight-second intervals. You may need
to vary outside the six to eight-second limit for dramatic purposes; do so
sparingly. Sounds under four seconds takelonger toload than to play; sounds
over 10 seconds may overflow memory. Keep a regular cutting rate when
possible. You can have faster image cutting rates, but not in synchrony with
sound. Time them with HyperTalk wait commands, or base them on side
effects such as the loading time of a sound segment.

The greatest influence on your production will be whether you can control
thechoice of playback system. If you can guarantee that your fancy boardroom
presentation will be played only on a Mac II, then you can be very ambitious
in choosing effects. If your production is for public release, you had better
assume and test with the basic configuration.

Isuggest following these rules for your first trial. Then you will want to try
some special effects, so here are a few ideas. Try outall of HyperCard’s visual
effect palette. Experimentwith dissolve to black, wipe to inverse and
other variants.

You can create animation effects with buttons using the hide and show
commands, or by changing their location under script control. A show
command is the fastest to execute because it only causes the button to be
drawn, while hiding and movement require redraws of several graphics
planes.

Text fields can also be hidden, shown and moved. The same performance
considerations apply. You can also have your script insert characters into a
field, given the appearance of text flowing onto the screen. Each insertion
causes a redraw, however. Often, an equally dramatic effect can be created by
doing a slow wipe right to a card with graphic text, giving the impression of
typing.

Dramatic card flipping animation can be achieved if the images are kept
simple. Again, line art or block graphics work best. You can animate a small
area of a complex image by putting the full image into the background and
changing only the smaller area on each card. HyperCard is smart enough to
load the large background only once. Finally, for blazing speed you can
“prewarm” cards in memory by locking the screen and visiting each card,
which forces it to be loaded into memory. Then return to the first card, unlock
the screen, and step through the cards at maximum speed. Be aware that this
trick competes heavily for the memory and CPU resources needed for sound,
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so use it sparingly. You can also use the “prewarming” technique if you
require precise synchronization to a sound cut and are unwilling to wait for
the card to load.

This concludes the first installment of the article. The conclusion will be
presented in the next issue of HyperAge, and will describe scripting for
interactive control of sound playback as well as ideas for using these tech-
niques for realtime tours of HyperCard stacks.

Part Two

Introduction

The HyperCard sound stacks described in the first installment of this article
are useful and entertaining, but not truly interactive. Their flow is linear —
once begun, the only way to affect the play is to terminate it completely.
However, more advanced HyperTalk scripting will let you use the same
production techniques to create sound stacks which are controllable ina truly
interactive fashion. Performances can be paused, scanned forward or back
and resumed. While paused, the buttons ona displayed card areactive, so that
the viewer can branch into an underlying database, returning to resume the
sound show later. In this issue of HyperAge, I conclude this two-part article
by describing these scripting techniques, suggesting applications and oppor-
tunities for improvement, and considering the implications for the Macintosh
interface and interactive media in general.

Interactive Sound Tours

Before jumping into the scripts, take a look at the card images in Figures B-3
and B-4. The first contains one of the images to be shown during a sound
playback (it happens to be a picture of Bill Atkinson). At the bottom is a panel
of control buttons. Each display card in the interactive sound stack contains
this panel as a background element. The clear area above the panel is a “view
screen” in which graphic elements, fields and buttons are pasted.

Stack and Background Structures The control panel icons are meant to be
suggestive of those used on tape or compact disc players, and the functionsare
similar. To flip forward or backward through the cards in the show, you click
and press on the double right or left arrows, respectively. Clicking the left
arrow with bar rewinds to the beginning of the show. When the single right
arrow is clicked, it starts up sound playback at the passage associated with the
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Figure B-3 Sample graphic card with controls

On Cue Do... Go ToCard...  and Play..
1 BILL1
2 Blkh e
wait 20 3
| visual effect dissolve 4
BILL2 visual effect iris open S BILL3
wait 60
yisual effect wipe down 3
BILL3 7 BlLl4
wait 30
¥isyal effect zoom open 8
BiLL4 BILLS
visual effect iris close 2
w3it 90 10
BILS 11 BILLE
wait 120 12
BILLG 13 BILLY
IBILLY 14
| done. visual effect dissolve slow 15
Previous PlayList: Nexi PlayList:

Figure B-4 Sample PlayList
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current screen. After the sound has begun, clicking anywhere on the screen
stops the show and reactivates the control panel and any other buttons on the
card in view. (The stop icon is present only to complete the visual metaphor.)

As with the linear sound productions, the flow of the presentation is
controlled with one or more “PlayList” cards hidden at the end of the stack.
APlayListisshown in Figure B-4. Asbefore, it contains columns of sound cues
to wait for, HyperTalk commands to be executed, numbers or names of cards
to be shown and sound resources to be loaded for playing. Actions following
a cueread left toright, the whole show reads top to bottom. This PlayList card
differs, however, in adding two new background fields, “Next” and “Previ-
ous.” These fields will contain the names of PlayList cards that follow or
precede this one in the production. If there are no next or previous PlayLists,
the respective field is left blank.

Scripting These previous and next pointers are used to associate the various
PlayLists of a production into one long bidirectional list which can be scanned
forward and back. Looking now at the stack level scripts in Listing B-2, you
will see that the 10adP 1 aylL i st handler takes the contents of a PlayList and
stores them in global variables for faster access. An additional global,
nouP laying, is an index to the PlayList line which is currently active.

ThechangeCue routineimplements the virtual bidirectional list using these
globals. Given the current position and a command to move forward or
backward, it will check if the intended movement will run off the front or back
end of the current PlayList. If so, changeCue will chain to another PlayList as
given by the next or previous pointer. If the intended movement cannot be
completed, changeCue returns a function valueof fa | se, otherwiseitist rue.

The main loop routine during sound outputisp layThis. Itis very similar
to the previous linear playback script, except that changeCue is used to move
between PlayList lines, and its failure is the signal to terminate the show.
Holding the mouse button down also stops the presentation.

The real trickery comes in the playFron script. This is activated when
restarting the play in the middle of a show. It assumes that the PlayList which
contains the desired graphic has already been found. The jobofplayFronis
to find the precise location of the restart graphic in the “GoTo” column, to
figure out what sound is associated with that graphic, and to load and begin
playing that sound and any other required sounds before fully activating the
PlayList.

The bidirection PlayList list structure implemented by change Cue must be
used, because the setup for a particular graphic might extend back to the
preceding PlayList. Therefore, p | ayFron starts at the first line of the current
PlayList and works forward until an exact match of the desired graphic card
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is found. Then it works backward to find the first non-blank sound cue. (Note
that if there is no cue directly associated with the restart card, the show will
actually resume with the preceding cue and its associated visual) Having
found this cue, p1ayFroa continues backward until it finds where the sound
was loaded. It loads and begins playing this sound. It then works forward,
finding and loading other sound pieces which appear in the PlayList before
the restart point. Notice that if playFron runs off the beginning of the
PlayList chain, it will simply start the show at its beginning

Listing B-3 contains two of the control panel scripts. The play button uses
HyperCard's find function to locate the PlayList that contains the number of
the current graphic card, then turns control overto playFroa to figure out
the exact restart sequence. (If you want to name rather than number your
cards, some simple changes to this script will be needed.) Note that if a
particular graphic card appears more than once in the presentation, this script
will restart on its first occurrence given the order in which the PlayLists are
stored in the stack.

The forward script flips through the graphic cards as long as the mouse is
down. It stops at the last card of the control panel background type. A
shortcut is provided to jump immediately to thelast card when the control key
is held down. (The backward button script can be generated from this script
by replacing last with first,and next with previous.)

Listing B-2. Interactive Sound Script.

on idle
set lockScreen to false
end idle

on loadPlaylList script
-- sat up global values for PlaylList card script
global Cues,numCues,Does,GoTos, Nexts, NextPL,PreuPL
put bkgnd field "Cue” of card script into Cuss
pul nunber of lines in Cues into nuaCues
put bkgnd field "Do® of card script into Does
put bkgnd field "GoToCard" of card script into GoTos
put bkgnd fleld "NextUp" of card script into Nexts
put bkgnd field "Next®" of card script into NextPL
put bkgnd field “Previous”™ of card script into PreuPL
end loadPlaylList

function changeCue foruard
-~ move the current cue pointer
-- forward is true to advance, false to go backuard
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~-- returns false if at end/beginning of Playlists, else true
global Cues,numCues,Does,GoTos,Nexts,NextPL,PrevPL
global nouwPlaying
if forward is true then
-- Going forward. At end of this Playlist?
if nowvPlaying is numCues then
-- At end of all PlaylLists?
if NextPL is empty then return false
loadPlaylList nextPL
put | into nouwPlaying
return trus
end If
add 1 to nowPlaying
else
-- Going backward. AL beginning of this PlaylList?
if nowPlaying is 1 then
-- At begin of first PlaylList?
if PrevPL is empty then return false
loadPlaylList prevPL
put numCues into nowPlaying
return true
end if
subtract 1 from nowPlaying
end if
return truse
end changeCue

on playThis
-- This one actually does the playing
global Cues,numCues,Does,GoTos,Nexts, NextPL,PrauPL
global nowPlaying
hide menubar
hide msg
repeat
-~ Need to wait?
put line nowPlaying of Cues into Cue
if Cue is not empty
then wait untll the sound ia "done" -
or the sound = Cue or the mouse is douwn
if the mouse is doun then

play stop
exit playThis
end if

-- fAny code to do? (Ue keep reusing local variable Cue)
put line nowPlaying of Does into Cue
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if Cue is not smpty then do Cue
-- Any card changes?
put line nouPlaying of GoTos into Cue
if Cue is not empty then go to card Cue
-- Any sounds to load?
put line nowPlaying of Nexts into Cue
if Cue is not empty then play Cue
-- Hore to the script?
if changeCue(true) is false Lhen exit repeat
end repeat
end playThis

on playlt script
-- A simple entry to start the beginning of a playlList
globa! nouwPlaying
loadPlayList script
put 1 into nowPlaying
playThis
end playlt

on playFrom script,cardNum
-- A fancy script to start/restart in the middle of a playlist
-- Calling code must have found script where cardNum occurs
global Cues,numCues,Does,GoTos, Nexts, NextPL,PreuPlL
global nowPlaying
-- seat up script
loadPlayList script
put 1 into nowPlaying
-- find where the card is called
repeat
if line nowPlaying of GoTos is cardNum then exit repeat
if changeCue(true) is false then exit playFrom
end repeat
-~ Back up to the last cuse.
repeat .
if tine nowPlaying of Cuss is not empty then exit repeat
if changeCue(false) is false then exit repeat
end repeat
put line nowPlaying of Cues into startCue
if startCue is not emply then
-- Back up to where the cue sound was loaded
repeat while changeCue(false) is true
if line nowPlaying of Nexts is startCue then exit repeat
end repeat
-- Load cue sound, and all other forward to start point
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repeat
if line nowPlaying of Cues is startCue then exit repeat
if line nowPlaying of Nexts is not empty then =
play line nowPlaying of Nexts
If changeCus(true) is false then exit playFron
end repeat
end if
~=- Nouw positioned correctly - roll
playThis
end playFroa

.

Listing B-3. Play Control Scripts

-- play button script
on mouselp
get the number of this card
put it into thisNum
set lockscreen to true
go to first card of bkgnd "PlaylList"
find thisNum in bkgnd fleld “GoTo"
if the result is "not found® then
beep
go to card thisNuam
set lockscreen to false
exit mouselp
end if
get the number of this card
go to card thisNunm
set lockscreen to false
playFrom it,thisNunm
end mouselp

-~ forward button script
on aocuseDown
-- enhanced function
if the commandKey is doun then
go to last card of this background
exit mouseDouwn
end if
-- else step through stack to last display card
repeat
if id of this card is Id of last card of bkgnd
then exit mouseDoun
If not (the mouse Is down) then exit mouseDoun
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go to next card of this bkgnd
end repeat
end mouseDoun

Trying It Out If you have already built a sound production using the earlier
scripts, you can add interactivity by modifying your backgrounds as shown,
and replacing the sequential play stack scripts with the more complex ones.
There should be little variation in performance. If you would like to have an
example to examine and modify, I have produced a small interactive stack
called “BillSez.” This contains a short audio message from Bill Atkinson and
fits on one floppy disk. It is available from CompuServe, the Well and other
networks, as well as through BMUG and many user groups. You are invited
to copy, modify and redistribute this stack as you please (though not for
profit). ~

Producing Graphics

The first installment of this article suggested that line and area graphics were
the most efficient for disk storage and presentation speed. However, simple
economics (and lack of artistic talent on some of our parts) mean that many of
the pictures for sound shows must be scanned from existing art. The native
HyperCard display format is the standard Macintosh screen size in 72 dot-
per-inch black and white. Two choices are available for image input.

“Contact” scanners usea CCD array to digitize from a paper original. They
come in feed-through and flat bed models and are capable of resolutions from
75 to 300 dots per inch. Generally, you should use a contact scanner when
legibility of type or line art on the original is important. You may need to
“magnify” the image using a higher resolution for the detail to show through.

A number of contact scanners are available for the Macintosh from compa-
nies such as Abaton, AST and Datacopy. Avoid feed-through models, as they
make it nearly impossible to keep vertical and horizontal lines registered. Be
sure to try a sample of your own material on the machine before buying, and
choose one with local support, if possible. Look for the abilities to scan at
multiple resolutions, and to produce a half-toned image. A scanner with a
SCSI interface to the Mac will be faster than one which uses serial communi-
cations.

Video digitizers for the Mac Plus and SE produce a black and white
dithered rendering of an incoming NTSC video signal. Video digitizing is
required when the original material is in this form, and also works well in
scanning original art with large half-toned or variable brightness areas. Art
that is video scanned should be mounted on a well-lit camera stand. Use a
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good quality video camera, such asaSony Pro 8 camcorder. Lesser equipment
may degrade the image due to poorer optics, and may lack the “macro”
capability necessary for closeup work.

There are two options for video scanning. The first is MacVision from PT1/
Koala ($400 list — look for cheaper prices from discounters), which was
originally created several years ago by Bill Atkinson. It is slow, several
seconds per scan, but still has the best dithering algorithm for representing
pictures in black and whitedots. Because of its low speed, MacVision can only
be used with a still original, or with a videotape or videodisc player capable
of generating a stable, smear-free freeze frame. A new MacVision software
version, 2.0, was due to be released at the end of March. It will add gray-scale
digitizing ability with no changes to the hardware. The upgrade will be
available to owners of earlier versions for $80; current dealer stock includes a
coupon good for a free upgrade. (PTI/Koala, 269 Mount Hermon Rd., Scotts
Valley, CA 95066; 408-438-0946.)

An alternative to MacVision is MacViz digitizer, produced by Pixelogic. It
is more expensive ($595 from factory or dealers) and produces a grainier
image, but is capable of digitizing in near real-time — two video frames or 1/
30th of asecond. Choose this one if you need to capture from running video
and don’t have access to a freeze frame player. (Pixelogic, 800 West Cum-
mings Park, Suite 2900, Woburn, MA 02180; 617-938-7711.)

Be aware that some original images may not work at all. Low contrast and
fine detail can easily overwhelm the scanning and display capabilities of the
basic Macintosh. If you cannot use the entire piece of art, see if there are
scannable parts which still convey your message. A set of cardboard tem-
plates showing the screen rectangle at various scanning resolutions is a useful
homemade accessory for framing and composing these excerpts.

A good quality paint program is needed for touching up scanned images
and trimming them to size. You want one that does a good job of handling
larger than screen size images, so you can pick the part that looks best for your
slide. My favorite is SuperPaint; FullPaint is also a good choice. If you'd like
to convert your scanned art into line and area graphics, take a look at Adobe
Illustrator. It is expensive and requires some learning, but can produce
stunning images which you may resize as desired before converting back to
HyperCard bitmap format. The most efficient graphics production setup
uses MultiFinder with HyperCard, your digitizing program and a graphics
editor all loaded at once, creating a true production line in one Macintosh.
This gobbles memory, though. Plan on four megabytes or more to do all of
these tasks at once.

Finally, while you can keep short production plans and storyboards in your
head or on scratch paper, you may want some planning help as things get
complex. I find More (an outlining program) and Excel (a spreadsheet) to be
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useful in structuring scripts, keeping notes and building production plans.

Applications

Linear sound shows can be used to build presentations or to create personal
“MTV” productions that associate images with music. Interactive sound
considerably extends this range of application. You can create lectures that
display slides illustrating the point described, and which are also directly
linked to database stacks from which a student can retrieve further informa-
tion. A voice-over help system could describe the structure of a stack by
bringing into view cards that exhibit the features being described. HyperCard
educational “films” can be woven through reference material, using the
attractive power of animation and music to draw students’ attention to
graphic and textual content which illustrate the curriculum. Industrial
training applications might use these techniques to add life to exploded
diagrams, textual instructions and parts lists. Audio sales presentations can
be fleshed out with substantiating data and examples for the potential client
to explore.

Possible Enhancements

There are many possible technical extensions of these techniques. For these
examples I have kept within the framework of a single sound stack containing
two background types. This has kept the complexity of the scripts and figures
to a level manageable in a two-part article. However, there is no reason that
these techniques cannot be extended to weave tours through multiple stacks,
or create multiple sound shows within the scope of a single stack. To
HyperCard can be added very simple XCMDs that use the Toolbox open-
ResFile and CloseResFile calls to allow a play command to access any sound
filein the system. Other XCMDs can “float” a modal control panel dialog over
any background type, manipulating the stack by calling back to HyperTalk as
the user clicks on the controls.

Such extensions could be powerful enough to allow the construction of an
“editing droid.” Sucha composing system would allow you to create and edit
sound productions by fetching graphics and audio from any part of the
system and combining the elements into a production by filling in a story-
board layout, rather than by manually creating and testing PlayLists.

HyperCard sound stacks get large very quickly. For anyone seriously
contemplating commercial applications, distribution becomes an issue. CD-
ROM (compact disc read-only memory) on the Macintosh may be a solution
to this problem. At Apple we have created test CD-ROMs containing sound
stacks suchasIhave described. We have found that the same production rules
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outlined in the first part of this article will generate a sound stack able to run
directly from CD-ROM, even given its modest performance.

Conclusions

Theuses of sound which I propose highlighta change in the style of Macintosh
user interface which HyperCard has begun. The standard Mac interface is
tool-like: the user is in control, the machine responds to external events, the
focus of the designer is on giving the user transparent access to the task at
hand, the appeal is cool and rational. In contrast, HyperCard sound exposes
the Macintosh as a hot dramatic medium, capable of evoking response at an
emotional level. The user becomes a viewer, the machine and its scripts must
seize control of the pacing and content of the experience. The content is more
art than engineering, and it cannot be created in the standard interface
paradigm.

If Macintosh can operate at both ends of this spectrum, it should work in the
middle also. But what is the middle? There are very few conventions for fluid
exchange of initiative, control and direction between human and machine.
Between the user-tool and viewer-player pairings of man and machine, there
may be a place for both to be participants in a kind of conversation.

HyperCard will force this issue to be confronted. It is capable of spanning
the range of interaction. It has been put into the hands of thousands of people
who will begin experimenting in new media with a fresh eye, without
requiring professional studios or budgets. My motive in describing these
sound techniques is to provide the ingredients for some of these experiments-
to-be. Go to it!
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C

Writing XCMD:s in
LightSpeed Pascal

The folks at Think Technologies (publishers of the LightSpeed language
series) have modified the interface and glue routines originally written for
MPW by Dan Winkler so they work with the LightSpeed compilers. For
LightSpeed Pascal, they put the definitions into two files. The definitions are
in a file called “XCMD Interface.p” and the glue routines are in a file called
“XCMD Utilities.p.” Move these files into your LightSpeed Pascal folders.
Within these files, you learn that the names of the Pascal units for these two
sections of code are called “XCMDIntf” and “XCMDUgtils.”

If you plan to use these files “as-is” in compiling your XCMD, then the files
must be added to the Project file in the order shown in Figure C-1. The DA
PasLib and MacTraps library files must be listed for all XCMDs. XCMDs that
call other parts of the Toolbox may need additional library files listed in the
project.

Your LightSpeed Pascal XCMD source code must then include the names
of the two units in the Uses statement of the XCMD's interface section. Also,
LightSpeed code resources require that the main procedure be called Main.
This is the procedure that has the parameter block pointer passed to it.

Thus, the basic outline of a LightSpeed Pascal XCMD is as follows:
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=[] Your New Project

Options  File (by build order) Size Unit Hame F=Y
DA Paslib 8084 6
MacTraps 6006 =1

D NV R XCMD Interface.p 0 XCMDIntf

D N V R XCMD Utilities.p 1968 XCMDUtils

D NV R [your source code file] 0 [YourUnit]
|
I (2D

Figure C-1  The minimum listing of files that must be put into a LightSpeed Pascal
project. The order is important. Your XCMD code file would be listed at the end.

unit AnyUnit; {any filler nane will do}

interface
uses
KCHDIntf, KCHDUtils;

procedure HAIN (paranPtr : KCadPtr);

inplementation
procedure nmyXCHD (paranPtr : XCmdPtr)
begin
{code for your XCHD here}
end;

procedure Hain;
begin

nyACHD (paranPtr)
end;

end. (AnyUnit)
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You are free to define other procedures and functions in the implementation
section of your code, and then call them from the Main procedure.

When your XCMD source code is complete, be sure its file name is added
to the Project list. Then choose Build & Save As from the Project menu and
click on the Code Resource button in the standard file dialog. Whenever you
click this Code Resource button, you'll see a Resource Information dialog box
(Figure C-2) into which you may enter the Resource type (XCMD or XFCN),
the ID (choose a number from 128 to 32767) and the resource name. The
resource type you assign to your code determines how HyperCard treats the
return value of your external code. The resource name is the name of the
command or function you'll be calling from your HyperTalk scripts.

LightSpeed Pascal compiles a code resource to a disk file. As it compiles
each unit, it performs error checking. If you haven’t modified the XCMD
interface and glue units, they should compile without a hitch. Any obvious
bugs in your own XCMD source code will be pointed out to you by the
compiler. During compilation, LightSpeed Pascal removes unneeded glue
routines from the code. When the compile is successful, quit LightSpeed

% Resource Information -

I Type:[rcMD iD: [ 6098 )
Name: | (XTI )

St . )
About Code ( Cancel )

O Application (O Desk Accessory
O Library QO Driver
O Compressed Project (itode Resource

Ir\ PO am BPIT

Figure C-2  Building and Saving as a code resource brings up this dialog box. Specify
the XCMD or XFCN type, assign it an ID number, and provide the name which you'll be
calling from your HyperTalk script.
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Pascal and use ResEdit to move the resource from this code resource file to the

stack of your choice.

With reprint permission from Think Technologies Division of Symantec
Corp., here are the interface and glue units for LightSpeed Pascal:

File XCMD Interface.p

{ Hypercard HCHD interface unit for Lightspeed Pascal }

{ (c) 1987 Synantec Corp. THINK Technologies Division )

{ Adapted for use with Lightspeed Pascal fron information }

{ provided by Rpple Conputer, Inc. }

unit XCHDIntf;
interface
const

{ result codes }
xresSucc = 0;
xresFall = 1;
xresNotinp = 2;

{ request codes }
xreqSendCardlessage = 1;
xreqEvalExpr = 2;
xreqStringlLength = 3;
xreqStringlatch = 4;

xreqleroBytes = 6;
xreqPasTolero = 7;
xreq2eroToPas = §;
xreqStrTolong = 9;
xreqStrToNua = 10;
xreqStrToBool = 11;
xreqStrToExt = 12;
xreqlongToStr = 13;
xreqNunToStr = 14;
xreqNuaToHex = 15;
xreqBoo|ToStr = 16;
xreqExtToStr = 17;
xreqGetGlobal = 18;
xreqSetGlobal = 19;
xreqbetFieldByNane = 20;
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xreqGetFleldByNum = 21;
xreqGetFieldBylD = 22;
xreqSetFlieldByNane = 23;
xreqSetFleldByNun = 24;
xreqSetFieldBylD = 25;
xreqStringEqual = 26;
xreqReturnToPas = 27;
xreqScanToReturn = 28;
xreqScanTo2ero = 39; {yes,
type

XCadPtr = “KCndBlock;

XCndBlock = RECORD
paranCount : INTEGER;
parans : ARRAY[1..16]
returnValue : Handle;
passFlag BOOLERN;

OF Handle;

entryPoint : ProcPtr;

request : INTEGER;

result : INTEGER;

inRrgs : ARRAV[1..8) OF Longint;

outfArgs : ARRAVY[1..4] OF Longlnt;
end;

Inpleaentatlion

end.

—— o e e s S et e e e

it’s 39)

{ to call back to HyperCard)

o e e s s e e e

File XCMD Utilities.p

{ Hypercard HXCHD utilities unit for Lightapeed Pascal }

{ (c) 1987 Symantec Corp.

{ Rdapted for use with Lightspeed Pascal
{ provided by RApple Computer, Inc., }

unit XCHDUtils;

interface

fron

THINK Technologies Division }

information )
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uses
HCHDIntf;

type
Str3t = STRING[31];

function Stringlatch (paraaPtr : XCadPtr;
pattern : Str255;
target : Ptr) : Ptr;

function PasTo2ero {(paraaPtr : KCadPtr;
str ! Str255) : Handle;

procedurec 2eroToPas (paranPtr : XCadPtr
zeroStr : Ptp;
URR pasStr : Str255);

-

function StrTolLong (paraaPtr : XCadPtr;
str : Str31) : Longlnt;

function StrToNua {paraaPtr : KCadPtr;
str : Str31) : Longlint;

function StrToBool {(paranPtr : XCndPtr;
str : Str31) : BOOLEAN;

function StrToExt (paranPtr : XCadPtr;
str : Str31) : Extended;

function LongToeStr {paranPtr : XCndPtr;
posNum : Longlnt) : Str31;

function NunToStr (paranPtr : XCadPtr;
nua : Longlnt) : Str3t;

function NunToHex (paranPtr : XCndPtr;
nun : Longint;
nDigits : INTEGER) : Str31;

functlion ExtToStr (paranPtr : XCndPtr;
nun : Extended) : Str31;

function BoolToStr (paranPtr : XCadPtr;
bool : BOOLERAN) : Str31;



Appendix C

587

procedurs SendCaFdnessoge {paraaPtr : XCadPtr;
msg : Str255);

functlion EvalExpr {(paranPter : XCadPtr;
expr : Str255) : Handle;

function Stringlength (paranPtr : KCadPtr;
strPtr : Ptr) : Longlnt;

function GetGlobal (paranPtr : XCadPtr;
globNane : Str255) : Handle;

procedure SetGlobal (paraasPtr : HCndPtr;
globNane : Str255;
globValue : Handle);

function GetFieldByNane (paranPtr : XCadPtr;
cardFieldFlag : BOOLEAN;
fieldNane : Str255) : Handle;

function GetFieldByNua (paraaPtr : XCadPtr;
cardFieldFlag : BOOLERN;
fieldNun : INTEGER) : Handle;

functlon GetFlieldBylD (paranPtr : XCadPtr;
cardFieldFlag : BOOLEAN;
fieldID : INTEGER) : Handle;

procedure SetFieldBylame (paranPtr : XCndPtr;
cardFieldFlag : BOOLEAN;
fieldNane : Str2S5;
fieldVal : Handle);

procedure SetFieldByHun (paranPtr : XCndPtr;
cardFieldFlag : BOOLERN;
fieldNHun : INTEGER;
fieldVUal : Handle);

procedure SetFieldBylD (paranPtr : XCndPtr;
cardFieldFlag : BOOLERAN;
fieldlD : INTEGER;
fieldVUal : Handle);

functlon StringEqual (paranPtr : XCadPtr;
strl, str2 : Str255) : BOOLEAN;
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procedure ReturnToPas (paranPtr : XCadPtr;
zeroStr : Ptr;
UAR pasStr : Str255);

procedure ScanToReturn (paranPtr : XCadPtr;
UAR scanPtr : Ptr);

procedure ScanTol2ero (paraaPtr : XCadPtr;
UAR scanPtr : Ptr);

procedure 2eroBytes (paranPtr : XCadPtr;
dstPtr : Ptr;
longCount : Longlint);

iaplementation

procedure Dodsr (addr : ProcPtr);

inline
$205F, $4E90;

functlon Stringlatch;
beglin
with paranPtr” do
begin
inArgs[1] := ORD(epattern);
inArga[2] := ORD(target);
request := xreqStringHatch;
DoJsr{entryPoint);
Stringlatch := Ptr{outfArgs[1]);
end;
end;

function PasToZ2ero;
begin
with paranPtr® do
begin
inArgs[1] := ORD(estr);
request := xreqPasTolero;
DoJsr(entryPoint);
PasTo2ero := Handle(outfArgs[1]);
end;
end;
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procedure 2eroToPas;

begin
wlith paraaPtr”® do
begin

IinArgs[1] := ORD(zeroStr);
inArgs[2] := ORD(e@epasStr);
request := xreqleroToPas;
DoJsr(entryPoint);
end;
end;

function StrTolong;

begin
with paranPter” do
begin

inArgs[1] := ORD(e@str);
request := xreqStrTolong;
DoJsr(entryPoint);
StrToLong := outfrgs[1];
end;
end;

function StrToNun;

begin
sith paranPtr”® do
begin

infrga[1] := ORD(estr);
request := xreqStrToNun;
Dodar(entryPoint);
StrToNun := outfArgs[1];
end;
end;

functlon StrToBool;

begin
with paranPtr” do
begin

infrgs[1] := ORD(estr);
request := xreqStrToBool;
DoJdsr(entryPoint);
StrToBool := BOOLEAN(outArgs[1]);
end;
end;
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function StrToExt;

var
x ¢ Extended;

begin
with paranPtr® do

begin
inAirgs[1]) := ORD(estr);

inArgs[2] := ORD(@x);
request := xreqStrToExt;

DoJdsr(entryPoint);
StrToExt := x;
end;
end;

function LongToStr;

var
str : Str31;
begin
with paranPter”* do
begin

inArga[1] := posNun;
inArgaf[2] := ORD(@str);
request := xreqlongToStr;
DoJdsr{entryPoint);
LongToStr := str;
end;
end;

function NunToStr;

var
str : Str31;
begin
with paranPtr® do
begin

inArgs[1] := nua;
inArgs[2] := ORD(estr);
request := xreqNunToStr;
DoJsr(entryPoint);
NuaToStr := atr;
end;
end;
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function NunToHex;

var
atr : Str31;
beglin
with paranPtr® do
begin

inArgs[1] := nun;
inArgs(2] := nDigits;
inArgs[3] := ORD(@str);
request := xreqNunToHex;
DoJdsr{entryPoint);
NunToHex := satr;
end;
end;

function ExtToStr;

var
str : Strd1;
begin
elth paranPtr® do
begin

inArgs[1] := ORD(enun);
IinfArgs[2] := ORD{(eatr);
request := xreqExtToStr;
DoJdsr(entryPoint);
ExtToStr := str;
end;
end;

functlion BoolToStr;
var

str : Str31;
begin
with paranPtr”® do
begin

inArgs[1] := Longlnt(bool);
inArgal2] := ORD(estr);
request := xreqBoolToStr;
DoJsr(entryPoint);
BoolToStr := str;
end;
end;
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procedure SendCardllessage;

begin
with paranPtr® do
begin

inAirgs[1] := ORD{(e@nsg);
request := xreqSendCardHessage;
DoJsr{entryPoint);
end;
end;

function EvalExpr;

begin
with paraaPtr* do
begin
inArgs{1] := ORD(@expr);
request := xreqEvalExpr;
DoJsr(entryPoint);
EvalExpr := Handle(outArgs[1]);
end;
end;

function StringlLength;
begin
with paranPtr”* do
begin
inRrgs[1] := ORD(strPtr);
request := xreqStringlength;
DoJsr{entryPoint);
Stringlength := outfArgs[1];
end;
end;

function GetGlobal;
begin
with paranPtr* do
begin
inArgs[1] := ORD(eglobMNane);
request := xreqGetGlobal;
DoJsr{entryPoint);
GetGlobal := Handle(outArgs[1]);
end;
end;
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procedure SetGliobal;

beglin
with paranPtr”* do
begin
inArgs[1] := ORD(eglobName);
inArgs[2] := ORD(globValue);
request := xreqSetGlobal;
DoJsr(entryPoint);
end;
end;

function GetFieldByNane;

begin
slith paranPtr” do
begin
inArgs[1] := ORD(cardFieldFlag);
infrgs(2] := ORD(efieldNane);
request := xreqGetFieldByNaane;
Dodsr(entryPolint);
GetFieldByNane := Handle{outArgs[1]);
end;
end;

functlon GetFieldByNun;

begln
with paranPtr* do

begin
infrgs[1] := ORD{(cardFieldFlag);

inArgs[2] := fieldNun;
request := xreqGetFieldByNunm;

DoJsr{entryPolint);
GetFieldByNun := Handle(outfArgs[1]);
end;
end;

functlon GetFieldBylD;

beglin
with paraaPtr® do

begin
inArgs[1] := ORD{cardFieldFlag);

inArgs[2] := fieldlD;
request := xreqGetFieldBylD;
Dodsr(entryPoint);
GetFieldBylD := Handle(outfArgs[1]);
end;
end;
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procedure SetFieldByliane;

begin
with paraaPtr” do
begin
inArgs[1] := ORD{cardFlieldFlag);
inArgs[2] := ORD{(efieldNane);
inArgs[3] := ORD(fieldVai);
request := xreqSetFieldByNane;
DoJar(entryPoint);
end;
end;

procedure SetFieldByNun;

begin
with paranPtr” do
begin
inArgs[1] := ORD(cardFie!dFlag);
inArgs[2] := fieldNun;
inArgs[3] := ORD(fieldVal);
request := xreqSetFieldByNun;
DoJsr(entryPoint);
end;
end;

procedure SetFieldBylD;

begin
silth paraaPtr* do

begin
inArgs[1] := ORD(cardFieldFlag);
inArgal2] := fieldlD;
infrgs[3] := ORD(fieldVal);
request := xreqSetFieldBylD;
DoJsr(entryPoint);

end;

end;
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functlon StringEqual;

begin
with paranPtr® do

begin
infirgal1] := ORD(@strl);

inArgs[2] := ORD(estr2);
request := xreqStringEqual;

DoJsr(entryPoint);
StringEqual := BOOLEAN(outArgs[1]);

end;
end;

procedure ReturnToPas;

begin
with paranPtr”® do
begin
inArgs[1] := ORD(zeroStr);
inArgs[2] := ORD(@pasStr);
request := xreqReturnToPas;
DoJsr(entryPoint);
end;
end;

procedure ScanToReturn;
begin
with paranPtr® do

begin
inArgs[1] := ORD(@scanPtr);

request := xreqScanToReturn;
DoJdsr(entryPoint);
end;

end;

procedure ScanTolero;

begin
with paranPtr” do
begin
inArgs[1] := ORD(@scanPtr);
request := xreqScanTolero;
DoJsr(entryPoint);
end;

end;
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procedurc 2eroBytes;
begin
eith paranPtr”* do
begin
inArgs[t] := ORD(dstPtr);
infirgs[2] := longCount;
requeat := xreqleroBytes;
DoJsr(entryPoint);
end;
end;
end.
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D

—

Writing XCMDs in
LightSpeed C

A version of the XCMD interfaces and glue routines have been converted to
LightSpeed C (LSC) by Think Technologies. The disk of these files that Think
offers seems not as polished as their Pascal version, but the pieces are there for
you to compile XCMDs in C.

The interface file, HyperXCmd.h, needs to be included as a header in your
Csource code. Each of the glue routines has been broken out into its own file.
To simplify inclusion of these files into your XCMD, you should combine
these files into a separate project, with a name like XCMD.x (using = as a
project file name extension is a convention used by the person who custom-
ized the XCMDs for LSC). Youmay then list that project as a file to be compiled
with your own code as shown in the Project listing of Figure D-1.

Each of the XCMD glue files #includes the HyperXCmd.h file, so youdon’t
have to list that in your project. The HyperXCmd.h file, itself, #includes
MacTypes.h, which your code needs to access the Macintosh Toolbox. All
#included files must be available on the disk before the XCMD may be
compiled.

Given the idea of loading an XCMD.x project within your new project,
here’s a basic outline of a LightSpeed C XCMD:
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StringWidth.w

Mame obj size
String¥idth.c 112 g

H XCMD. % 1376
4
=)

Figure D-1 LightSpeed C XCMD projects may include another project, like the
XCMD.x project. StringWidth.c is a source code file for an XFCN.

Given the idea of loading an XCMD.x project within your new project,
here’s a basic outline of a LightSpeed C XCMD:

®include <QuickDraw.h>
#include “HyperXCmd.h”

pascal wvoid
main(paramPtr)
KCmdBlockPtr paramPtr;
{

your code here

}

The program must be called “main,” as LightSpeed assumes code resources
are so named. If your XCMD needs other Macintosh libraries, then they may
be #included with the rest.

Before building the code resource, you must make various setting about its
name, type, and ID. Choose Set Project Type from the Project menu. The
dialog box (Figure D-2) lets you specify a Code Resource, as well as the other
important resource information. Assign an ID between 128 and 32767. The
name of the resource is the name you'll be calling from your HyperTalk script.

Think Technologies has provided a small sample XFCN, called String-
Width. It's the one whose project has been illustrated above. Its source code
is shown in Figure D-3. This XFCN calls the TextWidth Macintosh Toolbox
call, which returns the width in pixels of a string that is passed as a parameter.



Appendix D

599

= itMl.7 |

Hame obj size
BoolToStr.e 52 >
EvalExpr.c 46 |
ExtTeStr.c 46
GetFieldByiD.c 60
GetFieldByName.c 58
GeltFieldByNum.o 60
GetGlobal.c 46
LongTeSir.c 46
NumTeHex.c 54
NumTeStr.c 46
PasTeZero.c 46
ReturnToPas.c 46
ScanTeReturn.c 40
ScanTeZero.c 40
SendCardMessage.c 40
SetFieldBy D c 60
SetFleldByName .o s8
SetFieldByMNum.o &0
SelGlobal.c 46
StringEqual.c 52
Stringlength.c 46
StringMatch.c 52
StricBoel.c 46
StrTelxt.c 46
StrTelong.c 46
StrTeNum.c 46
XCmdGlue.c 1]
ZeroBytes.c 46
ZeroToPas.c 46
A5

Figure D-2 The XCMD.r project lists all the glue routines that your XCMDs might need.

= StringWidth.c

Stringlidth -- a sample HyperCard user—-defined command in C.
3THINK Technologies, Ine. 1987
All Righils Reserved.

'

®include <QuickDraw.h>
#include “"HyperXCmd.h"

pascal void
main(paranftr)
)iCuBlocthr paramPtr;

long len;
reglster char *str, *theStr;
Str31 result;

for (str = theStr = *(char **)parasPtr->params(0]; *str; str++)

* F'Irst poram is string to return string-width of */
len = Textlidth{theStr, 0, str - theStr);

/* Conwvert the number to a string */
HumToStr(paramPtr, len, result);
paramP tr—>returnValue = PasToZero(paramPtr, result);

e

Figure D-1 A sample LSC XFCN application showsd that the program includes the
HyperXCmd.h header file, as well as other librarires called by your external code. The main
program must be called "main."”
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Reprinted below (with permission from Think Technologies Division of
Symantec Corp.) are the files you need to #include in your XCMDs.

File HyperXCmd.h

/%
Hyper®Cmd.h Definitions for calling all standard
HyperCard callback routines from C,
9Apple Computer, Inc. 1987
AIl Rights Reserved.

See CFlash.C for an example of how to include this
nodule in your C progranm.
*/

®include <HacTypes.h>

typedef struct XCndBlock {

short paranlount;
Handle parans[16];
Handle returnVUalue;

Boolean passFlag;

void(*entryPoint)(); /* to call back to HyperCard */
short request;

short result;

longinArgs[8];
longoutfArgs(¢];
} XCmdBlock, *XCndBlockPtr;

typedef unsigned char Str31[32];
/%
typedef struct Str3l {
char guts([32];
} Str31, *Str31Ptr;
*/

enum {
xresSuce = 0,
xresFail,
xresNot lap
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/* request codes */

enum {
xreqSendCardflessage = 1,
xreqEvalExpr,
xreqStringlength,
xreqStringlatch,
xreqSendHCHessage,
xreqleroBytes,
xreqPasToZero,
xreqleroToPas,
xreqStrTolong,
xreqStrToNum,
xreqStrToBool,
xreqStrToExt,
xreqlongToStr,
xreqNunToStr,
xreqNumToHex,
xreqBoolToStr,
xreqExt ToStr,
xreqGetGlobal,
xreqSetGlobal,
xreqbetFieldByName,
xreqGetFieldByNunm,
xreqGetFieldBylD,
xreqSetFieldByNane,
xreqSetFiel dByNum,
xreqSetFieldBylD,
xreqStringEqual,
xreqReturnToPas,
xregqScanToReturn,
xreqScanToZero = 39 /* wvas suppose Lo be 29! Qops! */

/* Forward definitions of glue routines. Main program
nust include KCmdGlue.inc.c. See KCmdGlue.inc.c for
documentation of each routine. */

typedef void (*HyProcPtr) ();

pascal void SendCardMessage(XCadBlockPtr, StringPtr nsg);
pascal Handle EvalExpr(XCmndBlockPtr, StringPtr expr);

pascal long Stringlength(XCndBlockPtr, StringPtr strPtr);
pascal Ptr Stringhatch(XCndBlockPtr, StringPtr pattern,

Ptr target);
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pascal
pascal
pascal
pascal
pascal
pascal
pascal
pascal

pascal

pascal

pascal

pascal

pascal

pascal

pascal

pascal

pascal

pascal

pascal

pascal

pascal

void
Handl e
void
long

long

2eroBytes(XCndBlockPtr, Ptr dstPtr,
long longCount);
PasTo2sro{XCmndBlockPtr, StringPtr pasStr);
2eroToPas(XCndBlockPtnr,
unsigned char *zeroStr,
StringPtr pasStr);
StrToLong(XCndBlockPtr,
unsigned char * strPtr);
StrToNun{XCndBlockPtr, unsigned char *str);

Boolean StrToBoo! (XCmdBlockPtr,unsigned char *str);

void

void

void

void

void

void

Handle

void

Handl e

Handle

Handle

void

void

void

StrToExt (KCmdBlockPtr,unsigned char *str,
double *myext);
LongToStr(XCndBlockPtr, long posNunm,
unsigned char *mystr);
NumToStr(XCmdBlockPtr, long nun,
unsigned char *nystr);
NunToHex(XCndBlockPtr, long nunm,
short nDigits,

unsigned char *mystr);
BoolToStr{XCmdBlockPtr, Boolean bool,
unsigned char *mystre);
ExtToStr(KCmdBlockPtr, double *myext,
unsigned char *mystr);

GetGlobal (RCmdBlockPtr, StringPtr globName);
SetGlobal (XCmdBlockPir, StringPtr globNane,
Handle globUalue);

GetFieldByName(XCmdBlockPtr,

Boolean cardFieldFlag,
StringPtr fieldName);

GetFieldByNun(XCndBlockPtr,

Boolean cardFieldFlag,
short fieldNum);

GetFieldBylD(XCndBlockPtr,Boolean cardFieldFlag,
short fieldID);
SetFieldByName(XCndBlockPtr,

Boolean cardFieidFlag,

StringPtr fieldName, Handle fieldUal);
SetFieldByNum(RCmdBlockPtr,

Boolean cardFieldFlag,

short fieldNum,Handle fieldUal);
SetFieldBylID(XCmdBlockPtr,

Boolean cardFieldFlag,

short fieldID,Handle fieldVal);

Boolean StringEqual (XCndBlockPtr, unsigned char *strl,

unsigned char *str2);
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pascal void ReturnToPas(XCmdBlockPtr, Ptr zeroStr,
StringPtr pasStr);

pascal void ScanToReturn{XCmdBlockPtr, Ptr *scanHndl);

pascal void ScanToZero(XCndBlockPtr, Ptr *scanHndl);

t-2--2-:- 2 E-2-2-2-2-E-F  2-F X -2 F R R-E- XXX S X 2% %1

File BoolToStr.c

$include “HyperXCmd.h”

/* Convert a boolean to ‘true’ or ‘false’. Instead of returning
a nsw string, os Pascal does, it expects you to create mystr
and pass it in to be filled. */
pascal wvoid
BoolToStr(paramPtr,bool,nystr)
register XCadBlockPtr paranPtinr;
Boolean bool ;
Str31 mystr;
{

n

paramnPtr->infArgs[0] (longl)bool;

paranPtr->infArgs[1] = (long)mystr;

paramPtr->request = xreqBoolToStnr;
(*paramPtr->entryPoint)();

EEOgREESCSSSCCESSSSSS SRS SRS SRS ESSERS

File EvalExpr.c

$include <HacTypes.h>
$include “HyperXCmd.h”

/* Evaluate a HyperCard expression and return the ansuer.
The answer is a handle to a zero-terminated string.
x/
pascal Handle
EvalExpr{paramPtr,expr)
register RCmdBlockPtr paramPtr;
StringPtr expr;
{
paranPtr->inArgs{0] = (longlexpr;
paramPtr->request = xreqgEvalExpr;
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(*paranPtr->entryPoint)();
return (Handle)paranPtr->outfArgs(0];

S EC NS UCSEECOEIRSE=CS=SSSESSoSSEEEERSR

File ExtToStr.c
$include “HyperXCnd.h”

/* Original comment:
Convert an extended long integer to decimal digits in a string.
Instead of returning a new string, as Pascal does, it expects
you to create mystr and pass it in to be filled. */

/* fy comment:
| assume that an extended is supposed to be an B80-byte
double, which is declared as double in LSC. |’ve changed

“extended” to “double”™ to reflect this

*x/

pascal void

ExtToStr(paramPtr,myext,mystr)

register XCmdBlockPtr paranPtnr;

double * myext ;

Str31 mystr;

{
paranPtr->inArgs[0] = (long)myext;
paranPtr->inArgs[1] = (long)mystr;
paranPtr->request = xreqExtToStr;

(*paranPtr->entryPoint)();
}

File GetFieldBylD.c
$include “HyperXCmd.h”

/* Return a handle to a zero-terminated string containing the
value of the field whose 10 is fieldlD. You must dispose
of the handle.

x/
pascal Handle
GetFieldBylD(paranPtr,cardFieldFlag,field!D)
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register KCmdBlockPtr paranPtnr;
Boolean cardFie!dFlag;
short fieldlD;

{
paranPtr->inArgs[0] = (long)cardFieldFiag;
paranPtr->infirgs[1] = fieldlD;
paramnPtr->request = xreqGetFieldBylD;
(*paranPtr->entryPoint)();
return (Handle)paranPtr->outfirgs([0];
}

SO ERSEEE oS DEESS ST EESSSIESSIRSREERS

File GetFieldByName.c
$include “HyperXCnd.h”

/* Return a handle to a zero-terminated string containing the
value of field fieldName on the current card. VYou nust
dispose of the handle.

*/

pascal Handle

GetFleldByName(paranPtr,cardFieldFlag, fieldName)

register XCmdBlockPtr paranPir;

Boolean cardFieldFlag;

StringPtr fieldName;

{

paranPtr->infArgs(0] (long)cardFieldFlag;

paranPtr->infirgs[1] (long)fieldNane;

paramaPtr->request = xreqGetFieldByNane;
(*paranPtr->entryPoint)();

return (Handle)paramPtr->outfArgs[0];

EEECECOSESSSSCESESSSSSS SIS S S SSSSasSsS

File GetFieldByNum.c

$include “HyperXCmd.h”

/* Return a handle to a zero-terminated string containing the
value of field fieldNum on the current card. VYou must
dispose of the handle.

x/
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pascal Handle

GetFieldByNun(paramPtr, cardFieldFlag,fieldNun)
register KCmdBlockPtr paramPtr;

Boolean cardFieldFlag;

short fieldNum;

{
paranPtr->inArgs[0] = (long)cardFieldFlag;
paraaPtr->inArgs[1] = fieldNun;
paranPtr->request = xreqGetFieldByNunm;

(*paranPtr->entryPoint)();

return (Handle)paranmPtr->outfArgs[0];

}
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File GatGlobal.c
$include “HyperXCnd.h”

/* Return o handle to a zero-terminated string containing the
value of the specified HyperTalk global variable.
x/

pascal! Handle

GetGlobal{paranPtr,globName)

register XCmdBlockPtr paramPtnr;

StringPtr globNane;

{
paranPtr->inArgs[0] = (long)globHNane;
paramPtr->request = xreqGetGlobal;

(*paranPtr->entryPoint)();

raturn (Handle)paranPtr->outfArgs[0];
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File LongToStr.c

$include “HyperXCmd.h™

/* Convert an unsigned long integer Lo a Pascal string.
Instead of returning a new string, as Pascal does,
it expects you to create mystr and pass it in to be filled.
*x/
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pascal void

LongToStr{paranPtr, posHum, amystr)

register XCmdBlockPtr paramnPtr;

long posNunm;

Str31 mystr;

{
paranPtr->infrgs[0} = poshunm;
paranPtr->infArgs{i} = (long)aystr;
paramPtr->request = xreqlongToStr;

(*paranmPtr->entryPoint)();
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File NumToHex.c
8include “HyperXCmd.h"

/* Convert an unsigned long integer to a hexadecimal number
and put it into a Pascal string. Instead of returning
a nev string, as Pascal doss, it expects you to create
nystr and pass it in to be filled.

*/

pascal wvoid

NumToHex(paraamPtr, num, nDigits, mystr)

register KCmdBlockPtr paramPtnr;

long num;
short nDigits;
Str31 mystr;

{

paranPtr->infArgsi0] num;
paranPtr->infArgs{1] = nDigits;
paranPtr->infArgs(2] (long)mystr;
paramPtr->request = xreqNumToHex;
(*paramPtr->entryPoint)();
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File NumToStr.c

$include “HyperXCmd.h”

/¥ Convert a signed long integer to a Pascal string. Instead of
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returning a new string, as Pascal does, it expects you
create mystr and pass it in to be filled.
*x/
pascal void
NumToStr(paranPtr,nun,mystr)
register XCndBlockPtr paramPtr;

long num;

Str31 mystir;

{
paranPtr->infArgs{0] = nun;
paranPtr->infrgs[1] = (long)mystr;
paranPtr->request = xreqNumToStr;

(*paranPtr->entryPoint)();
}

File PasToZero.c

8include “HyperXCnd.h”

/* Convert a Pascal string to a zero-terminated string.
Returns a handle to a new zero-terminated string.
The caller nmust dispose Lhe handle. VYou’ll need to
do this for any result or argument you send fronm
your KCHD to HyperTalk. Note that if you use
C-formnat strings, you won't need to do this from C.

*/

pascal Handle

PasTo2ero(paranPtr,pasStr)

register XCndBlockPtr paranPtr;

StringPtr pasStr;

{

paranPtr->infArgs[0] = (long)pasStr;

paranPtr->request = xreqPasToZero;
(*paranPtr->entryPoint)();

return (Handle)paranPtr->outfrgs[0];
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File ReturnToPas.c
$include “HyperXCmd.h”

/* zeroStr points into a zero-terminated string. Collect the
characters from there to the next carriage Return and return
them in the Pascal string pasStr, If a Return is not found,
collect chars until the end of the string.

*/

pascal void

ReturnToPas(paranPtr,zeroStr,pasStr)

register RXCmdBlockPtr paranPtr;

Ptr zeroStr;

StringPtr pasStr;

{

paranPtr->infArgs[0] = (long)zeroStr;

paramPtr->inArgs(1] = (long)pasStr;

paranPtr->request = xreqReturnToPas;
(*paranPtr->entryPoint)();

File ScanToReturn.c

$include “HyperXCmd.h”

/* Nove the pointer scanPtr along a zero-terminated
string until it points at a Return character
or a zero byte.

*/

pascal void

ScanToReturn(paranPtr,scanHndl)

register XCmdBlockPtr paranPtr;

Ptr * scanHndl;

{
paranPtr->infArgs[0] = (long)scanHndl;
paranPtr->request = xreqScanToReturn;
(*paranPtr->entryPoint)();
}
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File ScanToZero.c

$include “HyperXCmnd.h"

/* HNove the pointer scanPtr along a zero-terminated
string until it points at a zero byte.
*/
pascal void
ScanToZero(paranPtr,scanHndl)
register XCmdBlockPtr paranPtr;
Ptr * scanHndl;

{
paranPtr->inArgs[0] = (long)scanHndl;
paranPtr->request = xreqScanTolero;
(*paranPtr->entryPoint)();
}

File SendCardHessage.c
8include “HyperXCmd.h”

/* Send a HyperCard message (a command with argunents)
to the current card. msg is a pointer to a
Pascal-format string.

*/

pascal void

SendCardlessage(paranPtr, msg)

register XCndBlockPtr paraanPtr;

StringPtr msg;

{

paranPtr->inRrgs[0] = (long)msg;
paramPtr->request = xreqSendCardlessage;
(*paramPtr->entryPoint)();

BT BT ECSISCERSSESSOESESSSSEESSESS2IITSS
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File SetFieldBylD.c

$include “HyperXCad.h”

/* Set the value of the field whose |0 is fieldID to be the zero-
terminated string in fieldVal. The contents of the Handle are
copied, so you must still dispose it afteruvards.

*/

pascal void

SetFieldBylDB(paraaPtr,cardfFieldFlag,fieldiD,fieldVal)

register XCmdBlockPtr paranPtr;

Boolean cardFieidFlag;

short fieldID;

HandlefieldVUal;

{
paranPtr->inArgs(0] = (long)cardFieldFlag;
paranPtr->infArgs(1] = fieldlD;
paranPtr->infArgs[2] = (long)fieldVal;
paramPtr->request = xreqSetFieldBylD;
(*paranPtr->entryPoint)();
}

File SetFieldByName.c

tinclude “HyperKCmd.h”

/* Set the value of field fieldNanme Lo be the zero-terminated
string in fieldVUal. The contents of the Handle are copied,
8o you must still dispose it afterwards.

x/

pascal void

SetFieldByNane(paranPtr,cardFieldFlag,fieldNane,fieldVal)

register XCmdBlockPtr paramPtr;

Boolean cardFieldFlag;

StringPtr fieldName;
HandlefieldVUal;
{

(long)cardFieldFlag;
(long)fieldNane;

paranPtr->inArgs(0]
paranPtr->inArgs(1]
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paranPtr->inArgs[2] = (long)fieldUal;
paranPtr->request = xreqSetFieldByName;
(*paranPtr->entryPoint)();

-

File SetFieldByNum.c

$include “HyperXCmd.h"

/* Set the value of field fieldNum to be the zero-terminated
string in fieldVal. The contents of the Handle are copied,
80 you must still dispose it afterwards.

x/

pascal void

SetFieldByNum(paramPtr,cardFieldFlag, fieldNum,fisldVUal)

register KXCmdBlockPtr paranPir;

Boolean cardFieldFlag;

short fieldNunm;

HandlefieldUal;

{
paranPtr->inArgs[0] = (long)cardFieldFlag;
paranPtr->infArgs[1] = fieldNunm;
paranPtr->inArgs[2] = (long)fieldVal;
paranPtr->request = xreqSetFieldByNunm;
(*paranPtr->entryPoint)();
}

File SetGlobal.c

8include “HyperXCnd.h”

/* Set the value of the specified HyperTalk global variable to be
the zero-terminated string in globVUalue. The contents of the
Handle are copied, so you must still dispose it afterwards.

*/

pascal wvoid

SetGlobal(paranPtr,globName, globUalue)

register XCmndBlockPtr paranPtr;

StringPtr globNanme;

HandleglobUalue;
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{
paranPtr->inArgs{0] = (long)globlane;
paranPtr->inArgs[1] = (long)globValuse;
paranPtr->request = xreqSetGlobal;
(*paranPtr->entryPoint)();
}
L

File StringEqual.c

$include “HyperXCad.h”

/* Return true if the two strings have the same characters.
Case insensitive compare of the strings.
*/
pascal Boolean
StringEqual(paranPtr,strl,str2)
register XCmdBlockPtr paramPtr;
unsigned char * strl;
unsigned char * str2;

{
paranPtr->infRrgs[0] = (long)stri;
paramPtr->infirgsi1] = (long)str2;
paranPtr->request = xreqStringEqual;
(*paramPtr->entryPoint)();
return (Boolean)paranPtr->outfrgs(0];
}
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File StringlLength.c

$include “HyperiCad.h”

/* Count the characters from where strPtr points until
the next zero byte. Does not count the zero itself.
strPtr must be a zero-terminated string.

x/

pascal long

Stringlength(paranPtr,strPtr)

register KCndBlockPtr paramPtr;

StringPtr strPtr;



614 HYPERCARD DEVELOPER’S GUIDE

{
paranPtr->infAirgs[0] = (long)strPtr;
paranPtr->request = xreqStringlength;
(*paranPtr->entryPoint)();
return paranPtr->outfrgs[0];
}
EES=2GNONNSESRGCUNSANRNSSSSIREEaSTES

File Stringlfatch.c

$include “HyperXCmd.h”

/* Perforn case-insensitive match looking for pattern anywhere
in target, returning a pointer to first character of the
first match, in target or NIL if no match found.
pattern is a Pascal string, and target is a
zero-terminated string.

*x/

pascal Ptr

StringMlatch(paranPtr, pattern, target)

register XCmdBlockPtr paranPtr;

StringPtr pattern;
Pte target;
{

paramPtr->inArgs{0]) = (long)pattern;

paranPtr->infArgs(1] (long)target;

paraaPtr->request = xreqStringlatch;
(*paranPtr->entryPoint)();

return (Ptr)paranPtr->outfnrgs(0];

"
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File StrToBool.c

®include “HyperXCmd.h"

/* Convert the Pascal strings ‘true’ and ‘false’ to booleans,
*/

pascal Boolean

StrToBool (paramPtr,str)

register XCmdBlockPtr paranPtr;



AppendixD 615

Str31l str;
{
paranPtr->inArgs[0] = (leng)atr;
paramPtr->request = xreqStrToBool;
(*paranPtr->entryPoint)();
return (Boolean)paramPtr->ocutfrgs(0];
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File StrToExt.c

$include “HyperXCnd.h”

/* Original comnment:
Convert a string of ASCI| decimal digits to an extended long
integer. instead of returning a new extended, as Pascal does,
it expects you to create myext and pass it in to be filled. */

/* Ny comment: extended, as far as | know, is an B0-bit doublse,
not a long integer. Since LSC doubles are 80-bit,
|'ve changed myext to a pointer to o double */

pascal void StrToExt{paramPtr, str, myext)

register ¥CmdBlockPtr paramPtr;

Str31 str;
double *nyext;
{

paranPtr->infArgs[0] = (long)str;

paranPtr->inArgs(1] (long)myext ;

paranPtr->request = xreqStrToExt;
(*paranPtr->entryPoint)();

[}

}
/% FUNCTION StrToExt(str: Str31): Extended;
URR x: Extended;

BEGIN
UITH paramPtr~ DO
BEGIN

inArgs[1] := ORD(estr);
inArgs[2] := ORD(ex);
request := xreqStrToExt;
DoJdsr(entryPoint);
StrToExt := x;
END;
END; L¥
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File StrToLong.c

%include “HyperXCad.h”

/* Convert a string of ASCI| decimal digits to
an unsigned long integer,
*/
pascal long
StrTolong(paranPtr, strPtr)
register XCandBlockPtr paranPtr;
Str31 strPtnr;

{
paranPtr->inArgsl[0] = (long)strPtnr;
paranPtr->request = xreqStrTolong;
(*paranPtr->entryPoint)();
return (long)paranPlr->outfirgs[0];
}

File StrToNunm.c
$include “HyperXCand.h"

/* Convert a string of ASCII decimal digits to a signed
long integer. HNegative sign is allowed.
x/
pascal long
StrToNum(paranPtr, stp)
register XCmdBlockPtr paranPtr;
Str3! str;
{
paranPtr->inArgs[0] = (long)str;
paranPtr->request = xreqStrToNunm;
(*paranPtr->entryPoint)();
return paraaPtr->outfirgs[0];
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File ZeroBytes.c

$include “HyperiCad.h”

/* Urite zeros into memory starting at destPtr and
for longCount number of bytes.

*/
pascal veoid
ZeroBytes(paranPtr, dstPtr, longCount)
register XCndBlockPtr paranPtr;
Ptr dstPtr;

long longCount;

{
paranPtr->inArgs[0] = (long)dstPtr;
paranPtr->inArgs[1] = longCount;
paranPtr->request = xreglerobBytes;
(*paranPtr->entryPoint){);
}

File ZeroToPas.c

tinclude “HyperXCmd.h™

/% Fill the Pascal string vith the contents of the
string. Useful for converting the arguments of
Pascal strings.

*/

pascal void

2eroToPas(paranPtr,zeroStr,pasStr)

register XCndBlockPtr paramPtr;

unsigned char *zeroStr;

StringPtr pasStr;

{
paranPtr->inArgs[0] = (long)zeroStr;
paranPtr->infArgs{1] = (long)pasStr;
paramPtr->request = xreqleroToPas;

(*paraaPtr->entryPoint)();

going

zero-terminated
any XCHD to
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Writing XCMDs in
Turbo Pascal

All units that Turbo Pascal needs to compile a Macintosh program—other
than your own source code—are actually inside the Turbo Pascal compiler
program. When new kinds of units need to be added to the built-in library,
you use a utility program called the Unit Mover (included with Turbo Pascal)
to get the compiled unit into Turbo so you may call it from your source code.

To prepare Turbo Pascal for compiling XCMDs, you must compile the
interface file (listed below) and move it into the Turbo Pascal compiler
program. This file compiles into a unit called HyperXCmd, and will be listed
with other units used by your XCMD. A separate glue file (the one with the
routines) must be an Included file with your compilation. The glue file is the
same one released by APDA for MPW Pascal, and is named XCmdGlue.inc.
You must also add to Turbo two DHDR type resources with the resource
moving abilities of ResEdit. These “driver headers” let you specify Turbo
Pascal to compile and create programs other than standalone Macintosh
applications. There is a DHDR resource for Desk Accessories, for example.
Each style of external command, XCMD and XFCN, requires its own DHDR.

If youdon’t have access to the disk containing the DHDR resources, you can
create them from scratch with ResEdit. Here’s how to do it:
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1. Open ResEdit and the resource fork of Turbo Pascal until you open the
DHDR type resources (be sure you are using a backup copy of Turbo
Pascal for this).

You'll see that several DHDRs are already installed for creating INIT
resources, desk accessories, and others.

2. Choose New from the File menu.
ResEdit will create a new (empty) DHDR type resource, assigning itan ID
number. The window is for entry of straight code (Figure E-1). Fortu-
nately, the amount of code that goes into each DHDR is quite small, so you
can enter it manually in less than a minute.

3. Using the DHDR for XCMDs illustrated in Figure E-2, type the code that
appears in the four central columns.
ResEdit will accept the characters you type and advance the cursor to the
next position. These characters are in hexadecimal notation. Occasion-
ally, the characters you type will shift a bit in anticipation of the next
character you type, but by the end of the code, everything will even out.

&€ File Edit Search

Hard Disk
Programming
Turbo Folder
Turbo 1.1
DHDRs from Turbo 1.1

DHECJ= DHDR 1D = 23591 from Turbo 1.1

DH oooooooo |
pH 00000008
00000010
1DH ooooooi1s
DH 00000020
00000028
DH oooooo3o
DH 00000038
DH 00000040
00000048
DH 00000050
! DH 00000058
L] 00000060
00000068

CEERYY =)

Figure E-1  If you need to create the DHDR resources, start with a blank DHDR
resource.
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ECE DHDR "PasHCMD" 1D = 320 from Turbo

00000000 434F 4445 3F3F 3F3F CODE????
00000008 5843 4044 012C 0000 XCMDO, OD
00000010 0006 0001 4EFA 0004 ODODONDOO
00000018 4E?S 0002 | NulD
00000020

00000028

00000030

00000038

00000040

00000048

00000050

00000058 3
00000060

00000068 |

Figure E-2  Type the hexadecimal code (the middle four columns) of this XCMD DHDR
into the blank resource. Assign the name and number via the Get Info dialog box for this
resource.

4. Choose Get Info from the File menu

5. Name the DHDR for XCMDs “PasXCMD"” and assign it the resource ID
number 320.

6. Create the DHDR for XFCN as you did in steps 2 through 5 above, but use
the DHDR illustrated in Figure E-3 as the model. Also, name the XFCN
driver header “PasXFCN” and assign it the resource ID number 321.

If you are writing an XCMD resource, then the following basic outline should
be followed in structuring your Turbo Pascal code:

program xcmdtemplate;

{ change the nane of the program}
{ to the name you want for the XCHD }

{$R-}
{$u-}
{$D PasXCND}
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[ECI= DHDR "PasHFCN" ID = 321 from Turbo 1

00000000  434F 4445 3F3F GF3F CODE?777 Ky
00000008 5846 434E 012C 0000 XFCND, OO
00000010 0006 0001 4EFA 0004 DOOONDOO
00000018  4E?S 0002 NuDO
00000020

00000028

00000030

00000038 k

00000040

00000048

00000050

00000058 33
00000060

00000068 el

Figure E-3  Type the hexadecimal code (the middle four columns) of this XFCN DHDR
into the blank resource. Assign the name and number via the Get Info dialog box for this
resource.

USES Hemtypes,HyperXCnd;
PROCEDURE myXCHO(paramPtr: RCndPtr);

{ this is the procedure that will be executed.}
{ the name must be myXCHD )}

{$| XCmdGlue.inc}

BEGIN

{ put your code here }

END;
{ the BEGIN/END following this comment are }
{ o null progran. don’t delete it. }

{ it is required by Turbo. }

BEGIN
END.
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For an KFCN, here’s the outline to follou:

program xfcntemplate;

{ change the name of the program }
{ to the name you want for the RFCH }

{$R-}
{su-}
{$0 PasRFCN}

USES HNemtypes,HyperXCnd;
PROCEDURE myXFCN(paramPtr: XCmdPtr);

{ this is the procedure that will be executed. }
{ the name nmust be myXFCN }

{$! ®CmdGlue.inc}
BEGIN
{ put your code here. don’'t forget to return o value }
END;

{ the BEGIN/END following this comnent are }
{ a null program. don’t delete it. }
{ it is required by Turbo. }

BEGIN
END,

Note a few important things about Turbo Pascal implementations of XCMD
and XFCNs. First, the program name must be the name you will be assigning
to the resource—the same name you will be calling from HyperTalk to start
the XCMD or XFCN.

Second, the $D compiler directive summons the appropriate DHDR type
for the style of resource you are writing. Make sure you use PasXCMD for
XCMD:s and PasXFCN for XFCNs.

Third, the units that your XCMD code uses must include Memtypes and
HyperXCmd at the least. Calls to many Macintosh Toolbox routines may
require additional units. Consult the listing of Macintosh Interface units at the
end of the Turbo Pascal manual, and see which units contain the Toolbox calls
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- your XCMD makes.

Fourth, the main procedure must include (with the $I compiler directive)
the XCmdGlue.inc file so your XCMD can communicate with HyperCard. If
you need only one or two of these glue routines, consider placing them
directly in your XCMD (in which case you won’t have to include this file).

Finally, Turbo Pascal requires the last BEGIN/END construction, even
though nothing goes into it. The outermost procedure (the one with the name
of the XCMD) is the procedure that executes, and may call other local
procedures and functions defined within it.

When you compile the program, Turbo Pascal creates a file containing your
resource. Turbo Pascal automatically assigns the ID number of 300 to every
XCMD or XFCN that it creates. Use ResEdit to change the ID number, assign
the name (the name you'll be calling from HyperTalk) and move the resource
to your stack.

Here is the listing for the interface file that you must compile (using Turbo
Pascal) and move into the compiler with the Unit Mover:

UNIT HyperXCand(-256);
{su-} { don't let Turbo give us anything we don’t want}

{ HyperXCmd.p Definition file for HyperCord
®CHDs and XFNCs in Pascal.

By Dan Hinklier., DO NOT call the outhonr!

9Rpple Computer, Inc. 1987
RlIl Rights Reserved.

Nodified for Turbo Pascal by Stephen Kurtzman
Install this unit into the Turbo Pascal conmpiler
using UNITHOUER

}

INTERFACE
USES HemTypes; { necessary for Turbo interface }
CONST

{ result codes }

xrasSucc = 0;
1;

xresFail
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xresNot I mp = 2;

{ request codes }

xreqSendCardllessage = 1;
xreqEvalExpr s 2;
xreqStringlength = 3;
xreqStringflatech = 4;
xreqSendHCHessage = 5;
xreqlZeroBytes = 6;
xreqPasTo2ero = 7;
xreqleroToPas = 8;
xreqStrTolong = 9;
xreqStrToNunm = 10;
xreqStrToBool = 11;
xreqStrToExt = 12;
xreglLongToStr = 13;
xregNumToStr = 14;
xreqlumToHex s 15;
xreqBool ToStr = 16;
xreqExtToStr o= 17;
xreqbGetGlobal = 18;
xreqSetGlobal = 19;
xreqGetFieldByName = 20;

xreqGetFieldByNunm = 21;

xreqGetFieldBylD = 22;
xreqSetFieldByName = 23;
xreqSetFieldByNum = 24;
xreqSetFieldBylD = 25;
xreqStringEqual = 26;
xreqReturnToPas = 27;
xreqScanToReturn = 28;
xregScanTolero = 39; { was supposed to be 29. OQOops! }
TYPE
XCmdPtr = “XCndBlock;
XCmdBlock =
RECORD
paramCount: INTEGER;
params: ARRAY[1..16] OF Handle;
returnValue: Handle;
passFlag: BOOLERN;
entryPoint: ProcPtr; { to call back to HyperCard }

request : INTEGER;
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result: INTEGER;
inArgs: ARRAY[1..8] OF Longlnt;
outfings: ARRAY[1..4] OF Longlnt;
END;
{ include the types used by the interface routines
in Xcmdglue. inc
}
Str255 = stringl[255];
Str31 = stringl31];
INPLENENTATION { necessary for Turbo interface }
END.

The XCmdGlue.inc file that you $Include in your XCMD source code is the
same file you get from APDA in its HyperCard XCMD kit. This file is also
readily available on most HyperCard or Turbo Pascal bulletin boards.
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Writing XCMDs with
Mainstay V.I.P.

The letters V.LP. stand for Visual Interactive Programming, a graphical
programming language published by Mainstay. Instead of writing lines of
code, youselect fromalibrary of procedures. These procedures areassembled
literally like building blocks in a window on the screen. Each procedure has
one or more items that need to be filled in—the same as arguments you’d
supply a written procedure in Pascal or C. Unlike Pascal or C Macintosh
programming, however, you are essentially prompted for the arguments to
any procedure or control structure.

V.IP. is an interpreted language, but an optional accessory generates C
ccde that may be compiled with MPW C or LightSpeed C. With release 2.5,
the V.LP.-to-C convertor also lets you write XCMDs for HyperCard. Before
we go further, however, you should know that the C code generated by this
conversion program is written to be compiled with a special V.LP. library that
contains a number of predefined procedures. Therefore, the C code may not
look exactly like a “from scratch” C version of the XCMD.

Because everything you need to write XCMDs with V.LP. comes in the
required V.I.P-to-C package, there will be no files reprinted here (or on the
companion disk). Instead, I'll show you a simple example of a V.L.P. XFCN,
which demonstrates how anargument is passed from astack toa V.LP. XFCN
and a return value is sent back to HyperCard. While you do have access to the
XCMD parameter block from within V.IP.,, you do not have the added
commands of the glue routines shown in these appendixes for other program-
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ming environments. But for external functions and commands that don’t
require communication back with HyperCard midstream, V.LP. is one way
the novice programmer can get into the world of XCMDs.

Sample XFCN

The sample shown here was provided by Mainstay (with some minor changes
I've made in variable names). While it replicates in V.LP. what HyperTalk
gives you automatically, you'll be able to follow what’s going on without
much difficulty. The XFCN returns the sine of a number passed to it as a
parameter.

Figure F-1 shows the V.LP. program for this XFCN as it appears in the
window. The basic flow of the XFCN is: If the number of parameters sent with
the XFCN is 1, then return the sine of that parameter; otherwise produce an
alert box on the screen. Arguments for this “main” routine are set as follows:

[3] string to number [3]

[a] result = sin(hum) [3]

[@] number to string [§]

(k|

[=] return 5]
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Name Dimensions Type Input/Output
paramCount none 2 Input
returnValue 255 1 Output
params 16,255 1 Input

Because there aren’t many procedures and structures in this code, I can show
you the contents of them all. Figure F-2 artificially assembles the expanded
procedures in the same order as they appear in their normal collapsed view
(only one procedure may be viewed at a time in V.I.P.). To show the program
in another way (along with all the variables declared), here is the listing as
V.LP. prints it out:

main {(paramCount,returnUalue,parans)

-> integer paramCount
<- byte returnUalue[255]
-> byte parans[16,255]

%

o alert
|type ¢nd &0
S S| <b) “One and only one
QL
Ty e

olo ?ﬂ

Q] number to strlni F
format (b) @ er” [=
number (n) Qlrasul t )

B Elre alue
O ————"r =

- » 4 e J
<] return o
mmmgol B |

Figure F-2
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byte
0K

real
Num
result

if (paramCount=1)

string to number (3,params[i],Nunm)

assign (sin(Num),result)

number to string (“@f”,result,returnlalue)
else

alert (1,“0One and only one argument is allowed™,0K)
return

Making the Translation

After you've checked the program (choose Check Program in the Special
menu), you then transfer to the V.LPtoC program. Just before you save the
translation, the file dialog box (Figure F-3) lets you specify the format of the
translation. Choose External for HyperCard, as shown. This builds the C
source code so that it incorporates necessary HyperCard parameter parsing.

Listing F-1 shows the resulting LightSpeed C source code for the sine
XFCN. The two header files (VIPtoC.h and HyperCard.h) come with the
V.LP.-to-C translation software. V.LP. then defines a number of constants,
which are represented near the top of the code. Within the body of the main
procedure (note that the translator software locks and unlocks all handles for
you) there is code that accumulates arguments you specified in V.I.P. proce-
dures that ultimately get sent as arguments to what are called V.LP. Core
Procedures. These procedures will actually “live” in resources (type VEPP)
that must accompany your XCMD resource when you move it to your stack.
In other words, your XCMD resource will be calling these type of VEPP
resources to perform things like converting strings to numbers (sometimes
these VEPP resources rely on yet further resources, like ALRT types for alert
boxes).

When you run your V.LP. source code through the translator, two files
come out the other end: the C source code and a resource file, with the latter
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| Hard Disk |

[ Applications

Save C source as:
{0 application
® external for

!

nger!;\ard
LoV

Figure F-3

bearing the name of the original source code file plus a .rsrc extension. Before
compiling the C code in LightSpeed, you must change the name of the .rsrc file
to the name of the intended LightSpeed C project name (NOT the source code
file name), plus the .rsrc extension. A basic external code shell project, called
VipCShell CODE, is provided by Mainstay, and you may reuse this as often
as you like. Inthat case, your.rsrc file would be named VipCShell CODE.rsrc.

Figure F-4 shows the contents of the external shell project. CodeLink.proj
is also provided by Mainstay. To this project, add your source code file.
Choose Set Project Type from the Project menu to set the resource type (XFCN
or XCMD), resource ID and resource name. Remember that the XCMD
resource name is the command word you'll use from HyperTalk. Then
compile, using the Build Code Resource choice from the Project menu.

Once the file is compiled, you may then use ResEdit or ResCopy to moveall
the resources in the freshly compiled file to the stack of your choice. Figure
F-5 shows the resources that were created for the V.LP. version of the sine
XFCN. All of these resources must be copied to your stack.
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[E= vipCShell_CODE =—
Name obj size
CodeLink.proj 17323
MacTraps 9992
%
|
Figure F-4
= ResCopy
<« Co <« VEPP #0 "Core™
VEPP #9 "Dialogs”
ALRT #2305
DITL #2304
pirL #2503
KFCH 205 "VIPSine”
File: Sine.xfen (read-only)
Yolume: Programming
Free: 363K
Help &7 Selected: 39392 bytes
TR
Figure F-5
Listing F-1.

®include “UIPtoC.h"”
$include “HyperCard.h”

/* Constants */
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tdefine v_ANY_FILE “r?PTT
tdefine u_APPLE_HENU “\2¢"
tdefine v_BACKSPACE ‘\N10°
¢define v_CLOSE_EUT ‘A4
8define u_CR ‘NS5
sdefine v_DLOG_EVUT ‘A5’
Sdefine u_DOUN ‘\37’
8define u_ENTER ‘A3’
8define v_ESC *\33°
tdefine v_EU 2.71828183
$define u_FALSE ‘\0°
8define v_KEY_EUT ‘A2°
8define v_LEFT ‘\3¢’
t¢define v_MENU_EUT ‘NS
Sdefine v_MODEN “.A"
8define V_NOUSE_EUT ‘N3’
tdefine w_NULL_EUT ‘\D°’
$define v_PlI 3.14159265
$define V_PRINTER “.8”
8define u_RIGHT ‘\35°
8define v_SINE_UWAVE “si”
sdefine v_SIZ2E_EUT ‘N6’
8define u_SQR_UAVE “sq”
Sdefine uv_STDIO_UNDH °*\4¢’
8define v_TRUE °*‘\1°’
$define v_UP ‘\36°

x/
pascal void main {(paramPtr)
XCmdBlockPtr paramPtr;

char u_0K;
real v_Nunm;
real v_result;

short k;
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SetUpGlobalBase();
for (k = 0; k < paranPtr->paranCount; k++) HLock (paramPtr-
>parans(k]);
paranPtr->returnlUalue = NewHandle (255L);
HLock (paramPtr->returnUalue);
if (paramPtr->paramnCount==1)
{
UIP_ExtArgl{0]l.c = (char)(3);
VIP_ExtArg[1].adde = (char *)*paranPtr->parans[(1) - 1];
UIP_ExtArgl2].addr = (char *)&u_Nunm;
/¥ string to number */UIP_CoreProc(?76);
v_result = UIP_sin((real)(v_Nun));
UIP_ExtArg[0].addr = (char *)“af”;
VIP_ExtArg{1]).addr = (char *)&u_result;
UVIP_ExtArgl2).addr = (char *)*paranPtr->rsturnUalue;
/* number to string */UIP_CoreProc(777);
}
else
{
UIP_ExtArg[0].c = (char)(1);
UIP_ExtArg[1].addr = (char *)“0One ond only one argument
allowed”;
UVIP_ExtArg[2].addr = (char *)&u_0K;
/* alert */ UIP_CoreProc(2313);
}
return;
for (k = 0; k < paramPtr->paramCount; k++) HUnlock (paramPtr-
>parans[k]);
HUnlock (paramPtr->returnValue);
RestoreGlobalBase();

}

vr_draw_port (v_wndwl!D)
char v_undwiD;

{
}
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A

About Box XCMD, 469-496
calling conventions, 471-472
design assumptions, 472
DLOG/DITL resource

creating, 477-488
PICT resource, 477-481
error handling, 475-477
ALRT resource, 475-477
LightSpeed Pascal,
program listing, 490-496
project, 473
stack for, 469-470
steps in main procedure, 473-475
XCMD files, 473

Accordion suite, 343-350
adding/deleting from, 347-350

Aesthetic guidelines, 82-88

Apple Programmers and Developers Associa-

tion (APDA), 466

Animation, 57-58
program driver for, 58
in sound shows, 567

Archiving, stack information, 106

Arrays, 329-330
multi-dimensional arrays, 330
one-dimensional array, 330

Arrow Key
messages, 261
navigation, 271-273

Art Grabber, 434

Artisto, 434

Artists. See Macintosh artists

Authoring tools, 385-394
home stack tools, 386-391
shortcuts, 391-392
stack building

with scripts, 392-394

Auto-highlighting buttons, 68, 70
check box button, 69
radio button, 68

B

Background-to-background hierarchy, 239
Beachball cursor, 43-44
Business Class,
floppy disk, dividing applications among,
109-111
idle, 268
installation, 29-30
printing card, 36
reducing handlers, example of, 230-234
time zones, 159-162
Buttons
button navigation, 270-271
customization, 162-166
press and hold, 246-248
remote control of, 248-250
user interface
auto-highlighting, 68, 70
check box button highlighting, 69
choosing correct style, 71-73
lack of feedback, 67, 69-71
radio button highlighting, 68, 280-282
Button scripts
difficulty related to, 28
writing, 36, 38-39

C

Card size, limitation of, 52-53
CD-ROM, 12,114, 136
stack structure, 112
Check box button, autohighlighting, 69
Clicking
user interface
retracting errors, 64
single click norm, 64
single/double
uses of, 63-64
trapping double clicks, 64-66
CloseField handlers, placement of, 234-236
CloseField message, 250, 253-254
Cobweb structure, stacks, 98-101
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Comm XCMD, see Serial Port XCMD
Compact Stack, 105, 393
Compiling XCMDs, 456, 460-461, 464
glue routines, 463-466
interfaces, 464
LightSpeed C, 597-617
LightSpeed Pascal, 459, 460-461
464, 466, 468, 581-596
Turbo Pascal, 459, 619-626
V.IP., 627-634
Contact scanners, 577
Control key, 261-263
Control structures, 303-323
if-then-else constructions, 305-309
if-then-else reduction, 309-313
if-then-else style, 310-311
repeat constructions, 304, 313-323
nested loops, 319-321
number formats, 318-319
object names, looping through, 316
repeat with construction, 314-319
repeat forever construction, 321-322
repeat loop basics, 313-314
sequential objects, naming, 316-318
speed factors, 322-323
Copyright, 140-142
Custom handlers/messages, 275-291
HyperTalk commands, modifying, 283-284
naming messages, 282-283
parameter passing, 284-291
and global variables, 290-291
multiple parameters, 286-289
parameter variables, 289
Param function, 289
programming example, programming radio
buttons, 280-282
reasons for use, 276-282
convenience handlers, 277-280
stack commands, 277
Customizing stacks, 157-168
building and extending dated stacks, 158-
159
button customization, 162-166
Focal Point, 162-166
front ends and, 157-158
internal documentation and, 156-157
user preferences
Preferences card, inside, 160-161
time zones example, 159-162

D

Database (existing), 113-131
field structure, 114-120
combining fields, decision about, 116-117
field design tactics, 118-120
intensive field nature, 114-115
multiple-lined fields, 118
single-line fields, 117-118
specifying sorts, 115-116
HyperCard environment
appropriateness of, 114
importing data, 120-129
data preparation, 121-122
field structure, changing, 125-129
importing script, 122-125
long text import scripts, 130-131
word processing data, 129-131
vs. HyperCard, 15-21
Dated stacks, building and extending, 158-159
Date. See Time/date
Daylight Saving Time, 358
foreign, 362
Debugging, 394-399
debugging tools, 394-399
error messages
figuring out problem from, 395-3%6
if-then-else constructions
testing of, 398-399
scripts, 104, 394-395
variable values, tracing, 397-398
Delays, 56-57
necessity of, 57
Desk accessory text editor
word processing data, importing, 131
Digitized sound, 447
See also Sound shows.
DLOG/DITL resource
About XCMD
creating, 477-488
PICT resource, 477-481
doMenu handler, 333
doMenu message, 263-265

E

Elapsed time

electronic stopwatch illustration, 363-366
Error checking, 553-554
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External device control stacks, 196, 196-197
pre-building guidelines, 196
and serial controller XCMDs, 196
see also Serial Port XCMD
External structure, 107-111
Business Class strategy, 109-111
floppy disk concerns, 108
Focal Point strategy, 108-109
scope of, 90
Extracting icons, 443-445

F

Feedback, visual, 40-44, 67-71
Field messages, 252-260
closeField message, 252, 253-254
enterInField message, 260
examples of, 254
openField message, 252
returninField message, 259
Field structure. See Database (existing)
Filename XCFN, 38, 455
Find command, 104
difficulty related to, 106
Find and Sort, 373-384
Find
Boolean finds, 380
finding by field, 377-379
find in field workaround, 379
find string, 380-381
find whole, 380
simple finding, 376-377
Sort
card suites, 383-384
dual key sorts, 382-383
simple sorting, 381
sorting by field, 381-382
Floppy disk
dividing applications among
Business Class, 109-111
Focal Point, 108-109
using HyperCard, 50
Focal Point,
button customization, 162-164
button scripts, writing, 36, 38-39
customizing front end, 39-40
floppy disk, dividing applications among,
108-109
idle, 268-270
non-linearity and, 101-103

prototype, 167-168
Front-ends, 35-40
customization front end, 39-40
printing cards, 36
script writing scripts, 36-39
Function keys, 263
Functions
and hierarchy, 294-295
syntax, 295-296
see also User-defined functions

G

Global variables
and multiple stack systems, 290-291
multiple variables, difficulties related to
use, 290
passing data with, 290
Glue routines, and compiling XDMCs, 463-466

H

Handler
comprehension, 402, 407
efficiency, 402, 404-407
timing tests, 406-407
readability, 402, 403-404
command lines, 404
line spacing, 403-404
preamble, 405
see also Custom handlers/messages
Help message, 266-267
Heterogeneous stacks, 90
advantages of, 103-105
Hierarchy, see Object hierarchy
Home Card
icon buttons, difficulty related to, 28, 63
Home Card button, installation, 33-34
Home Stacks, avoiding modification of, 34-35
Homogenous stacks, 90, 91
advantages of, 105-107
linear format of, 91-92
Hub-and-spoke suite, 331-335
Hybrid structure, stacks, 101
HyperCard
authoring tools, 386-394
control structures, 303-323
customizing handlers/messages, 275-291
debugging tools, 394-399
difficult concepts to plan around, 28-29
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Find and Sort, 373-384

Help stack, 93-95

icons, 418, 429, 429-446

linked cards, 325-350

object hierarchy, 210-241

requirements of, 107

resources, 411-428

sound, 447-453

system messages, 245-274

time/date, 351-372

user-defined functions, 293-302

XCMDs, 454-468

See also individual topics.

HyperCard Literacy

front-ends, 35-40
customization front end, 39-40
printing cards, 36
script-writing scripts, 36-39

front-end visuals, 40-44
beachball cursor, 43-44
watch cursor, 42-43

Home Card button
installation, 33-34

Home Stack, avoiding modification of, 34-35

installation routines, 29-30
pathname settings, 30-33
HyperDA, 116, 430
HyperSound, 566
HyperTalk, 201-202
building stack used with, 202-207
error checking, 553-554
as open system, 133
style and practice, 402-407
Hypertext, 91, 100

I

Icon Extractor, 443-445
Icon Factory, 442-443, 444
Icons, 418, 427-444
basic information, 427-430
creating icons, applying art, 432-433
Icon Extractor, 443-445
Icon Factory, 442-443, 444
new resource, making, 436-441
preparation phase, 433-434
design, 77-78
naming, importance of, 432-433
and object hierarchy, 431
user interface, moving icon buttons, 66-67

Idle message, 267-270
Business Class, 268
common application of, 267
Focal Point, 268-270
If-then-else constructions, 304, 305-313
if-then-else reduction, 311-313
if-then-else style, 309-311
testing of, 398-399
Importing data, 120-129
data preparation, 121-122
field structure, changing, 125-129
importing script, 122-125
long text import scripts, 130-131
word processing data, 129-131
Impulse Audio Digitizer, 565, 566
Information management stacks, 193-196
design phases, 193-196
and script utility, 196
Information publishing stacks, 188-193
common applications, 188
design phases, 188-193
mouse handlers, 248
pitfalls, 192-193
Iningo Gets Out, 92-94
Installation routines, 29-30
Interfaces, and compiling XCMDs, 462
Internal structure, scope of, 89-90
International dates, 371-372

K

Keyboard messages, 258
arrow Key messages, 261
Control key, 261-263
function keys, 263
textArrows property, 260

L

Lateral hierarchy, 236-239
background-to-background hierarchy, 239
stack-to-stack hierarchy, 237-239

Layers, adjusting object, 386-387

LightSpeed C
XCMDs, 597-617

library listing for, 597-617

LightSpeed Pascal
and About XCMD, 473
and Comm XCMD, 535-536
and Pop Up XFCN, 506
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basic outline, 582
code resource in, 583-584
listing of interface/glue units, 584-596
Linear structure, stacks, 91-92, 101
Linked cards, 325-350
acoordion suite, 343-350
adding/deleting from, 347-350
arrays and, 330
hub-and-spoke suite, 331-335
rolling hub and spoke suite, 335-343
linkList field, 332, 334, 338, 339
Localization, 371-372, 412
Locking field, 212-213
Locking message, 256-258
Locking screen, 41
Loops. Sez Repeat constructions

M

Macintosh artists, 77-82
financial factors, 80-81
locating, 79-80
timing for hiring artists, 82
working with artists, 81

Macintosh models and HyperCard, 47-59
animation, 57-58
floppy disk drives, 50
Macintosh II, 50
Macintosh Plus, 48-49
Macintosh SE, 49
RAM megabytes, 51-52
screen/card size, 52-53
screens and menu bars, 53-55
ticks/seconds/delays, 56-57

necessary delays, 57
timing factors, 55-56

MacRecorder, 451-452, 565-566

MacVision, 578

Mac Viz digitizer, 578

Magic, stack design, 155-156

MainCard field, 333, 334, 338, 342

MakeFields handler, 393-394

MegaDelete handler, 388

MegaEdit handler, 388-390

Menu, menu navigation, 273-274
trapping items, 263-265

Menubar
and different monitors, 53-55
user interface, 59-74

basic issues/decisions, 61

inapplicable menus, 61-62
time to show menus, 62-63
Message box, message box navigation, 274
Messages, naming, 282-283
MockWrite, 131
Modify stack protection, 138
Mouse, mouse messages, 247-248
MPW, 22, 465, 468
MultiFinder, 52
Multiple-lined fields, use of database, 117
Multistack applications
installing preload button, 33-34

N

Navigation control, 270-274
arrow Key navigation, 271-273
button navigation, 270-271
menu navigation, 273-274
message box navigation, 274

o

Object hierarchy, 210-241
basic hierarchy, 211
bypassing hierarchy, 239-241
closeField handlers, placement of, 234-236
difficulty related to, 226
and icons, 431
lateral hierarchy, 236-239
background-to-background hierarchy, 239
stack-to-stack hierarchy, 237-239
level, choosing appropriate, 226-227
me, 214
use of, 225-226
perspectives on, 210-211
reducing handlers, 227-234
Business Class example, 228-234
and resources, 419
stack illustration, making stack, 211-213
target function, 214-216
naming objects/target names, 220-224
short/medium/long target names, 217-218
target decision, 219-220
time for use of, 224-225
Open/close object messages, 256-258
openField message, 250
Open Stack handler, 244-245
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P

Pack-1t, 177-178
Parameter block
calling XCMDs and, 461-464, 465
Parameter passing, 284-291
and global variables, 290-291
multiple parameters, 286-289
parameter variables, 289
Param function, 289
Pathname cards, difficulty related to, 28
Pathname settings, 30-33
Play VideoWorks, 58
Pop-up XFCN, 497-521
calling conventions, 502-503
design assumptions, 505-506
items in menus, 503-504
LightSpeed Pascal
program listing, 513-521
project, 506
MENU resource, creating, 510-512
stack for, 500-502
steps in main procedure, 507-510
XFCN files, 506
XFCN return value, 504-505
Pop-up menu, 498-499
properties of, 49
purpose of, 498-499
Press-and-hold buttons, 246-248
Printing cards, 36, 277
Private access protection, 134-135
Program driver, for animation, 58
Protection, see Stack protection

Q
Quit message, 266

R

Radio button, autohighlighting, 68, 280-282
RAM, HyperCard requirements, 51
Repeat constructions, 304, 313-323
number formats, 318-319
evaluating performance, 322-323
nested, 319-321
object names, looping through, 316
repeat with construction, 314-319
repeat loop basics, 313-314
sequential objects, naming, 316-318
ResCopy, 423, 427-428, 432-433

ResEdit, 419, 420-423

and icon creation, 436-441
and sound, 566
and Turbo Pascal, 619-621, 629

Resources, 411-428

and application files, 417-418
concept for, 412
dialog box example, 415-417
Dialog Item List (DITL), 415-417, 421-422
Dialog Template (DLOG), 415-416, 421-422
and Macintosh toolbox, 414
and object hierarchy, 419
resource fork, 413-414
resource tools, 419-428
ResCopy, 423, 427-428
ResEdit, 420-423
resource type names, 414-415
types commonly added to stacks, 418
see also Icons, Sound, XCMDs

Resume messages, 265-266
Return characters, accidental insertion of,

255-256

Rolling hub and spoke suite, 335-343

S
Screen aesthetics, 75-88

design guidelines, 82-88

80/20% rule, 75-76, 81

icon design, 77-78
sources for, 78

see also Macintosh artists.

Script commands, 156

Script Report, 14, 185, 197

Script writing scripts, 36-39

Scrolling text field, word processing data,

131-132

Serial port (Comm) XCMD, 523-551

calling conventions, 526-528
commStorage variable, 526
opening/closing serial ports, 527
writing/reading, 527-528

communications session, steps in, 529-530

connecting to service, 528
password, 528-529

LightSpeed Pascal
program listing, 539-551
project, 535-536

logging off, 534-535
hanging up modem, 535
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logging on, 530-534
data retrieval, 532-534
dialing, 532
LFID prompt, 533
listenFor handler, 531-532
main procedure, 549-550
purpose of, 524
stack for, 524-525
Shortcuts, authoring tools, 391-392
SideKick, 185
Single-line fields, use of database, 117-118
Software design, 168-186
functional specifications, 168-169, 170
help system, 170-174
help in context, 170-171
intercepting Help message, 173-174
and printing help stack, 171, 173
importing/exporting information, 179-181
manuals, 175-179
components of good manual, 176
packaging, 177-179
timing for writing of, 177
writers of, 176
marketing, 183-186
low cost publishers, 183-186
public domain method, 185-186
retail channel, 183
self-publishing, 184
shareware, 184-186
testing software, 181-182
testing procedures, 182
time for beginning testing, 181-182
Sort
card suites, 383-384
dual key sorts, 382-383
and homogenous stacks, 106-107
simple sorting, 381
sorting by field, 381-382
specifying sorts, 115-116
Sound, 447-453
aliasing, 562
digitized sound, 447-449
existing sound, converting, 450-451
HyperSound, 451-452
sound resources, 449-450
formatting, Type 1 and Type 2, 450
sound stacks, producing, 452-453
uses in programs, 448
See also Sound shows.
SoundCap, 450-451, 565, 566

SoundCap Converter, 566
SoundEdit, 566
Sound shows
applications of, 579
digitized sound, 560-561
basic information, 560-561
best rate of speed for, 561-562
storage of, 560-561
extensions/enhancements, 579-580
graphics production, 577-579
contact scanners, 577
MacVision, 578
Mac Viz digitizer, 578
paint programs, 578
video digitizing, 577-578
interactive sound tours, 570-577
PlayList cards, 572
scripting, 572-577
stack/background structures, 570-572
performance aspects, 568-570
animation, 569
limitations related to, 568-569
playback system control, 569
"prewarming” cards, 569-570
text fields, 569
time limits, 569
production techniques, 567
digitizing sound, 567
sound test, 567
sampling rates, 561-562
slide show script illustration, 562-564
basics of technique, 562-564
PlayList card, 563-564
synchronization, 562
sound commands, 561
play, 561
play stop, 561
system requirements
digitizing hardware, 565
paint programs, 566-567
playback system, 566
SCSI hard disk, 561
SoundCapConverter software, 566
SoundEdit software, 566
Sound Wave software, 565
SoundWave, 450-451, 565, 566
Stack building, 187-198
authoring tools
home stack tools, 386-391
shortcuts, 391-392
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stack building with scripts, 392-394
external device control stacks, 196-197
pre-building guidelines, 196
and serial controller XCMDs, 196
testing, 197
information management stacks, 193-196
design phases, 193-196
and script utility, 196
information publishing stacks, 188-193
common applications, 188
design phases, 188-193
pitfalls, 192-193
planning, value of, 199-200
Stack delete protection, 135
Stack design, 145-154
button design, 150-152
clicking for data entry, 152-153
magic, 153-154
opening sequence, 147
script shortcuts for objects, 150
stack structure, best use of, 152
visuals, use of, 147-150
wipes, 149
zooming in, 149
Stack protection, 134-143
copyright protection, 140-142
modify stack protection, 136
private access protection, 134-135
protecting code, 141-142
reasons for, 134
stack delete protection, 135
user level protection, 136-140
locking user level, locking/not locking
examples, 137, 138-140
problem related to, 137
XCMDs, obtaining, 142-143
Stacks
customizing stacks, 155-166
design of inviting stacks, 145-154
stack protection, 134-143
stack structure, 89-112
See also individual topics.
Stack structure, 89-112
CD-ROM structure, 112
cobweb structure, 98-101
decision-making for, 103
external structure, 107-111
Business Class strategy, 109-111
floppy disk concerns, 108
Focal Point strategy, 108-109

scope of, 90
heterogenous stacks
advantages of, 103-105
homogenous stacks, 90, 91
advantages of, 105-107
hybrid structure, 101
internal structure
scope of, 89-90
linear structure, 91-92, 101
navigation flow and, 90-91
non-linearity and, 101-102
tree structure, 92-98, 101
Stack-to-stack delays
difficulty related to, 28-29
Stack-to-stack hierarchy, 237-239
Start Up message, 266
Stuff-It, 177-178
Suspend/resume messages, 265-266
Syntax, 401-402
user-defined functions, 295-296
System messages
doMenu message, 263-265
field messages, 250-256
closeField message, 250, 253, 254
enterInField message, 260
examples of, 252-256
openField message, 250
returninField message, 259
help message, 266-267
idle message, 267-270
Business Class, 268
common application of, 267
Focal Point, 268-270
keyboard messages, 258
arrowKey messages, 261
Control key, 261-263
function keys, 263
textArrows property, 260
listing of, 244
mouse messages, 245-246
navigation control, 270-274
arrow Key navigation, 271-273
button navigation, 270-271
menu navigation, 273
message box navigation, 274
open/close object messages, 256-258
press-and-hold buttons, 246-248
Quit message, 266
remote control of buttons, 248-250
Start Up message, 266
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suspend/resume messages, 265-266

T

Target, 214
use of, 215, 216
Tear-off menu, 60
Testing, 181-182
textArrows property, 260
Text fields, cursor in, 245
Tilt, 77
Time/date, 351-372
dates before deadlines, 368-370
days between two dates, 366-368
elapsed time, electronic stopwatch
illustration, 363-366
international dates, 371-372
time (adding), 353-356
handlers for, 355-356
time includes date, 354-355
world time conversion, 357-362
Daylight Saving Time, 358
foreign Daylight Saving Time, 362

Greenwich Mean Time referencing, 357

list of offsets, 357-358
Time zones
Business Class, 159-162
Tree structure
stacks, 92-98, 101
caution related to, 96, 98
Turbo Pascal
compiling XCMDs, 619-626
basic outline, 621-624
interface files
listing of, 624-626
preparation phase, 619

ResEdit and DHDR resources, 619-621

§)

User-defined functions, 293-302
function library, use of, 301-302
functions

and object hierarchy, 294-295

use of, 294
modularity of functions, 297
parameter passing, 299-300

multiple parameters, 300-301
returned command line, 296
simple functions, building of, 297-298

syntax of, 295-296
User interface, 59-74
buttons
auto-highlighting, 68, 70
check box button highlighting, 69
choosing correct style, 71-73
lack of feedback, 67, 69-71
radio button highlighting, 68
clicking
retracting errors, 64
single click norm, 64
single/double
uses of, 63-64
trapping double clicks, 64-66
icons
moving icon buttons, 66-67
menubar, 60-63
basic/issues/decisions, 61
inapplicable menus, 61-62
time to show menus, 62-63
tear-off menu, 60

v

Validating field entries, 259-260
Variable values
debugging and, 397-398
VideoStack, 13
V.LP.
XCMDs, 627-634
example XFCN, 628-630
V.LP. to C translation, 627, 630-631
visual effects, 147-150

w

Watch cursor, 42-43
Wildcard, 160
Word processing data
importing, 129-131
desk accessory text editor, 131
long text import scripts, 130-131
scrolling text field, 129-130

X

XCMDs, 565, 58, 418, 455-468
basic information, 456
calling XCMD

HyperCard actions, 461-464
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object hierarchy and, 466 reasons for use, 457-458
parameter block and, 461-464, 465 serial controller, 196
compiling XCMDs, 456, 460-461 writing XCMDs, 458-461
glue routines, 463-465 programming languages for, 458-461
interfaces, 464 resources for,
LightSpeed C, 597-617 See also About XCMD; Serial port XCMD.
LightSpeed Pascal, 459, 460-461, XFCN, 418
464, 466, 468, 581-596 See also Pop Up XFCN.
Turbo Pascal, 459, 619-626
V.LP.,627-634
deciphering, 141 Z
menu display, 62

obtaining, 142-143 Zooming in, 149



Special Software Offer!

Get a running start on HyperCard software development with the
example programs from this book!

The stacks, interface routines, XFCNs and XCMDs featured in Danny
Goodman’s HyperCard Developer’s Guide are available for only $9.95,
plus $4.00 for shipping and handling.

Why spend hours typing? Send us your check, and we'll send you a
31/," diskette with all the scripts and source code from the book.

This disk is not for sale in any store; it can only be purchased directly
from the publisher.

Use this coupon to order; mail your check or money order for $13.95
to:

Bantam Books, Inc., Dept. HCD

666 Fifth Avenue

New York, NY 10103

Yes! Send me the Disk to Accompany Danny Goodman's HyperCard
Developer’s Guide (50055-4) for only $13.95 ($9.95 plus $4.00 for ship-
ping and handling.)

Name
Address
City State Zip

My check or money order for $13.95 is enclosed. (Please make check
payable to Bantam Books, Inc.)
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Danny Goodman has been an active participant on the editorial side of the
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His articles have appeared in some of the most prestigious general audience
publications, such as Playboy, Science Digest, Chicago and Los Angeles city
magazines, and in-flight magazines for United, Eastern, PSA, TWA, and
several other airlines. As Contributing Editor to PC World and Macworld
magazines, he is frequently the first to report on the applications of new
computer technologies. More recently, his computer magazine writing has
focused on showing lay readers how to tailor advanced software tools to
everyday business problems. In 1987, he wona PCW Communications award
for the best hands-on article (“Four Secrets of Excel”) appearing in any
Macworld or PC World issue in 1986.

Danny is also the author of 10 personal computer books. His most recent
book, The Complete HyperCard Handbook, published by Bantam Books in
August 1987, has claimed honors as the best selling Macintosh book and
fastest selling computer book in the history of our industry. In researching
that book, he spent a year and a half working with the program’s creator, Bill
Atkinson, who acknowledges Danny’s contribution to the design of Hyper-
Card.

The term “software developer” is new to Danny’s titles. In November 1987,
Activision published his Focal Point and Business Class programs, the first
HyperCard-based products to reach retail distribution. These two products
received three Software Publishers Association awards for best products in
three categories for 1987.

Danny, 37, was born in Chicago. He earned a B.A. and M.A. in Classical
Antiquity from the University of Wisconsin at Madison. He moved to
California in 1983, and now lives in a small San Francisco area coastal
community, where he alternates views between computer screens and the
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You Learned HyperCard With “The Handbook’. ..

Now Get Down to Serious Stack Development.

Danny Goodman, author of the bestselling primary resource for HyperCard—
The Complete HyperCard Handbook—now shares his stack development tech-
niques and experience with intermediate and advanced stack designers. As creator
of the first stack products in retail distribution—Activision’s Business Class and
Focal Point—he’s found lots of secrets and shows you the way to first-rate stack
design for corporate, academic, commercial, shareware, or public domain
audiences. :

Inside you’ll learn how to face the biggest challenges confronting stack developers
today—“the Ten Commandments of stack design” they’ve been called. He also
answers the questions that have stumped many, including how to build data arrays
in HyperTalk and maximize HyperCard’s Find capability, especially in light of
new CD-ROM and networking features in HyperCard version 1.2.

You’ll learn:

® Critical stack design issues, such as stack structure, user interface, aesthetics,
stack protection, and marketing. .

® How to master the object hierarchy for your own HyperTalk handlers and user-
defined functions.

® How to recognize a sluggish script and then speed it up.

= How the pros debug Hyperlalk scripts and employ authoring tools you can
build.

® How to create icon and sound resources with simple resource tools.

® How to write XCMDs and XFCNss to expand the power of HyperCard,
including controlling devices through the serial port.

If you’ve been looking for help with XCMDs, Goodman also brings you three
new XCMDs written by Chris Knepper of Apple Computer, Inc., a member of
the Macintosh Developer Technical Support team. Pascal and C programmers
will see how to dive into external code development in three popular development

environments: LightSpeed Pascal, LightSpeed C, and Turbo Pascal.

Just as “The Handbook’ was the book you used to cut your teeth on HyperCard,
Danny Goodman’s HyperCard Developer’s Guide will help you become an
accomplished stack designer.

Danny Goodman is recognized as a leading authority on HyperCard. Having worked
with its creators for 18 months prior to its initial release, Goodman has been design-
ing professional stacks and writing HyperTalk code longer than anyone outside of
Apple. He is also a contributing editor to Macworld magazine.
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