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Applejack Input Device Driver

version 003

Abstract: The Applejack input device driver combines the features of a game-player pad and a mouse or
trackball in asmall handheld device. Generally, Applejack input devices are attached to a Pippin Power
Player (a CD-ROM multimedia player device derived from the PowerPC Macintosh).

Please send questions and comments viae-mail to pippindev@apple.com.

O 1996, Apple Compuiter, Inc. All rights reserved. Apple, Macintosh, and Pippin are trademarks of
Apple Computer, Inc. All other brand or product names are trademarks or registered trademarks of
their respective companies or organizations.

Every effort has been made to ensure the accuracy of information in this document. However, Apple
assumes no responsibility for the accuracy of the information. Product information is subject to
change without notice. Mention of non-Apple products is for informational purposes only, and consti-
tutes neither an endorsement nor arecommendation. Apple assumes no responsibility with regard to
the selection, performance or use of these products. All understandings, agreements, or warranties, if
any, take place directly between the vendors and the prospective users.
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Introduction

The Pippin input device, Applejack, isacustom ADB device containing trackball information and a
series of 18 button states. The Applejack driver residesin the Pippin ROM and loads at system boot time.
On aMacintosh, the Applejack driver resides in the Applejack 2.2.0 system extension file. 1

The Appleiack driver uses a “pipp' button mapping resource which allows any Applejack button to be
mapped with either a mouse button or keyboard key function. The trackball data, however, is aways
treated asa ~mouse" and there is no provision for remapping it.

While provision for default button mapping is provided, applications can also include a custom “pipp'
resource for setting button functions. On Pippin ROMs, a custom “pipp' resource would be |oaded
automatically when an application is launched. For applications that do not use mouse or keyboard
mappings (not highly recommended), the Applejack raw datais directly readable from the driver.

Setting Up
The Applejack Software Developer's Kit diskette contains the Applejack 2.2.0 application for editing the
“pipp' mapping resource, and an Applejack 2.2.0 system extension file.

1. Fromthe SDK diskette, copy the application file to your Macintosh hard drive.

2. Drag-and-drop the Applegjack 2.2.0 system extension file to the "Extensions” folder in your System
Folder.

3. Ensurethat the Applejack input device driver(s) are plugged into the ADB jack adapter(s) on the
backside of your Macintosh.

4. Restart the Macintosh to initialize the Applejack 2.2.0 system extension file. 2

Y ou are now ready to customize the Applegack input device driver.

Customizing the Applejack

There are two ways to customize the “pipp' mapping resource of the Applejack input device driver(s).

The simplest way involves using the Applejack 2.2.0 application as an interface for redefining device
button mapping. This mechanism is as simple as aligning an attached Applejack device (or possibly,
unattached Applejack device, as the case may be) with avisual device on the Macintosh screen. By
clicking on the on-screen buttons, a devel oper customizes an Applejack device(s).

The second way involves modifying the “pipp’ mapping resource code files manually, specifically
defining how the button mechanisms on the device(s) should work.

1. TheApplgack 2.2.0 system extension for Macintosh reguires that the Cursor Device Manager be present. Any Power
Macintosh or “AV” Macintosh has the Cursor Device Manager in ROM.

2. If the displayed Applejack 2.2.0 system extension icon is crossed out while rebooting your Macintosh, your Macintosh
either could not find an Appleack device plugged into the ADB jack, or the Macintosh you are using does not have the
Cursor Device Manager in the ROM (i.e., you are not using a PowerMacintosh or “AV” Macintosh).
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1.2 The Applejack Control 2.2.0 Application

The Applegjack 2.2.0 application is the interface used for editing the “pipp' mapping resource. Double-
click on the Applejack 2.2.0 application icon and awindow similar to Figure 1 will appear.

Figure 1 Applejack Control 2.2.0 Application Launch Window

H =——"—Applejack Control 2.2.0

Shows the ADB addresses
of all Applejacks found.

Move the cursor over

) any of these buttons
[ ] Enable Test Mode and click to bring up

an editing dialog box.

Click On A Button To Assign Its Function

If the Applejack 2.2.0 application does not find any Applejack device(s) physically connected to the bus,
the window displaysa™"NO GAME PADS FOUND" message across the window instead, as follows.

Figure 2 NO GAME PAD FOUND Window

H =——Applejack Control 2.2.0

Move the cursor over

™\ any of these buttons
[ | Enable Test Mode and click to bring up

an editing dialog box.

Click On A Button To Assign Its Function

Regardless of whether an Applejack device(s) is connected or not, the button settings may be edited. By
clicking on desired buttons, a developer can customize the Applejack device(s).

Applejack Input Device Driver 3



Technical Notes

PPBD-JHACEFO003, 4/11/96

A dialog box similar to Figure 3 or Figure 4 appears, depending on the button clicked on.

Figure 3

Functions Button: S11
(O Mouse Button
(O Mouse Dbl Click

O Mouse Click Loc

@ Keyboard Key ----> p acter

O Modifier Key X Cmnd []Cntl
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Applejack Control 2.2.0 Dialog Box--Customizing Keyboard Key Functions

Name of the clicked-on button.

If “Keyboard Key” is selected,
type any keyboard key
and it will show up here.

Any combination of these
modifiers can go along with the

[] option [ Shift

selected keyboard key.

Click “Ok” and changes will

(cancer) (_ox )

take effect immediately.

When defining specific keyboard keys, select the “Keyboard Key” option, and press the key desired,
which will appear in the character fill-in box.3 Also, modifiers can be desi gnated (click on appropriate
box) with a specific keyboard key, if desired. Then, click on “Ok” to proceed.

When defining mouse button functions, click on the appropriate “mouse” functions, as desired, then click

on " OK" to proceed.
Figure 4

Functions Button: S11
(O Mouse Button

@ Mouse Dbl Click

O Mouse Click Loc

O Keyboard Key

O Modifier Key

Applejack Control 2.2.0 Dialog Box--Customizing Mouse Button Functions

Click “Ok” and changes will

(cancet) (o< )=

take effect immediately.

By clicking “"Ok" after defining each button, the Applegack driver'slocal datais updated. If an Appleack
deviceis attached, the newly defined button functions can be tested immediately with the newly

““customized" Applejack device(s).

3. TheKeyCaps desk accessory will not always draw the keys correctly for Applejack. Afterall. how does one define keysfor

an Applejack keyboard based on a standard typing keyboard?
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By quitting the Applejack 2.2.0 application, the “pipp' resource within the Applejack 2.2.0 system
extension file is updated. If you would like to write the “pipp' resource into a separate file, use the
“File:Make Resource..." menu item.

1.2.1  Applejack Default Button Settings

The Driver in the Pippin ROM creates default settings for the Applegjack buttonsif thereis no Appleack
extension installed. The default Applejack button settings are as follows:

Button

Description

Front left button

Extended Keyboard F11

Front middle button

Extended Keyboard F12

Front right button

Extended Keyboard F13

Blue button Extended Keyboard F14
Yellow button Letter J

CrossUp UP Arrow

Cross Left LEFT Arrow

Cross Right RIGHT Arrow

Cross Down DOWN Arrow

Red button Extended Keyboard F8
Green Button Letter K

Right Fire Mouse Button

Left Fire Mouse Button

1.3 Modifying the "pipp' Button Mapping Resource

Alternatively, “pipp' resources can be built and keys (functions) remapped by looking at the driver's
global data. Figure 5 illustrates the Applejack Input Device Driver and its corresponding button mapping.

Applejack Input Device Driver
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Figure 5 Applejack Input Device--Button Mapping

S1 - Left Trigger button (under) Track ball Cable

Trackball retaining ring S2 - Right Trigger button (under)

Trigger button

Primary Action
buttons

S9 (blue)

"Directional Pad"

S5 S10 (yellow)
S4
S8 (red)
98
S11
Secondary Action buttons
160 | 48

Notes:

1. Dimensions and shape are shown only approximately.
2. Switch and element reference designators shall correspond with circuit schematic and pC firmware designations.

The “pipp' resourceisidentical to the driver's global data and is a structure of type AJGloba Data. This
global datais pointed to by the . r ef Con field of the Cursor Device Manager record for each Applejack
device, as defined in the following code.

typedef struct SwitchData {

Byt e function;
Byt e nodi fiers;
Byt e keyCode;
Byt e char Code;

} SwitchData, *SwitchDataPtr;

typedef struct AJQ obal Data {

| ong si gnature;

Byt e My Tal kRO;

Byt e handl er | D;

Byt e our VMBSt at e;

Byt e our LockSt at e;

| ong switchSt at es;

Swi t chDat a swi t cheMappi ngArray[ 18] ;
| ong next j ADBPr oc;

| ong cur sor Handl er;

} AJQ obal Dat a,

*AJd obal Dat aPtr;

Most notably in the above code is the signature. The driver installer hasinitialized the signature to equal
“pipp’ so that applications can look through the ADB device table and find this structure. Further, the
function field of the Swi t chDat a swi t chMappi ngAr r ay isdefined as follows:

Applejack Input Device Driver
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enum {
kNot hi ng =0, /1 maps to nothing
kMouse =1, /1 maps to standard nouse button operation
kMouseDbl A ick = 2, /1 maps to nouse button double click
kMouselLock = 3, /1 toggles the nouse button state
kKeyboar d = 4, /1l maps to a keyboard key
kFr ont Panel =5, /1 not used
kModi fi er =6 /1 maps to a nodifier key

s
Each element of the swi t chMappi ngAr r ay array represents one of the switches on Applejack. The
array index is equal to the bit numbers, as shown in Figure 6.

Figure 6 ADB Register 0 Four-Byte Packet and Bit Number to Button Mapping
< Bits >
7 6 5 4 3 2 1 0 Bit# | S# | Button Map
A O b17 y6 y5 y4 y3 y2 yl y0 b17 S1 Left Fire
é 1| bl6 X6 x5 x4 x3 X2 x1 x0 b16 S2 Right Fire
% 2 | bis b14 b13 b12 b1l b10 b9 b8 b15 S7 Green
\I’ 3 b7 b6 b5 b4 b3 b2 b1l b0 b14 S8 Red
Bitsy6 - y0 are the 7-bit, 2's complement Y -axis displacement. b13 S6 Down
Bits x6 - x0 are the 7-bit, 2's complement X-axis displacement. b12 S5 Right
b1l A Left
b10 | S3 Up
b9 S10 Yelow
b8 SO Blue
b7 NC
b6 NC
b5 NC
b4 NC
b3 NC
b2 | S13 | Right System
bl S12 | Middle System
b0 S11 Left System
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If abutton is mapped askKeyboar d, then the Applejack driver posts akeyDown event with the
. keyCode, . keyChar and . nodi fi er s fieldsin the event record.

The following code shows an enumeration of egquates for the. nodi fi er s field.

enum {
kConmandBi t
kShi ftBit
kCapsLockBi t
kOptionBit
kControl Bi t
b
If abutton is mapped askModi f i er, then the Applejack driver setsthekeyMap global for the keyCode
specified in the . keyCode field. The other fields are ignored in this case.

o n
rPrWODNMPFRO

The following code is another enumeration of equates for the. modi fi er s field.

enum {
kCommandKey = 0x37,
kshi f t Key = 0x38,
kCapsLockKey = 0x39,
kOpt i onKey = Ox3A,
kCont r ol Key = 0x36
H

To change the mapping of a button, map a pointer to the AJ@ obal Dat a structure, then put in new
valuesfor the. swi t ches fields for the desired switch. A good reason to do this would be if you wanted
to read the Applejack raw data but did not want a button to also be generating system events.

The following code maps a pointer to the AJA obal Dat a structure for each connected Applegack, and
then changes the selected switch.

voi d ChangeSwi t chMappi ng (short whichSwi tch, short function, short nodifiers,
short keyCode, short char Code);

voi d ChangeSwi t chMappi ng (short whichSwi tch, short function, short nodifiers,
short keyCode, short char Code);

{
ADBAddr ess addr ess;
ADBDat aBl ock dat aBl ock;

AJd obal DataPtr nyAJ;
Cur sor DevicePtr nyCrsrDev;
short i ndex, i ;

/ /W need to copy these changes into the currently installed drivers.
/I \Where are the Applejacks?

/1 The Appl ej ack driver uses the .refcon field of the cursor device record to
//store a pointer to its globals, a AJG obal DataPtr.

i f(whichSwitch>=0 && whi chSwi t ch<=17)
{ /1 where are the AppleJacks?
i ndex = Count ADBs();
whi | e(i ndex>0)

addr ess=Get | ndADB( &dat aBl ock, i ndex) ;

i f((dat aBl ock. ori gADBAddr ) ==kDevAddr )
{ /1 make sure that this is really us
i f (dat aBl ock. dbDat aAr eaAddr )
{
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my Cr sr Dev=( Cur sor Devi cePt r) dat aBl ock. dbDat aAr eaAddr ;
i f(myCrsrDev)
{
myAJ=( AJG obal Dat aPt r) myCr sr Dev- >r ef Con;
i f (nyAJ->si gnat ure=='pi pp')
{ /1 got it.
myAJ- >swi t chMappi ngArray. functi on[ whi chSwi t ch] =f uncti on;
nyAJ- >swi t chMappi ngArray. nodi fi ers[ whi chSwi t ch] =nodi fi ers;
myAJ- >swi t chMappi ngArray. keyCode[ whi chSwi t ch] =keyCode;
myAJ- >swi t chMappi ngAr r ay. char Code[ whi chSwi t ch] =char Code;

}
}

i ndex--;

}
Some other ways to use this function could be as follows:
« Map the yellow button (S10, bit 9) to do nothing:
ChangeSwi t chMappi ng(9, kNot hi ng, 0, 0, 0);
e Map thered button (S8, bit 14) to be equal to command-Q (quit):
ChangeSwi t chMappi ng( 14, kKeyboar d, ( ( 1<<kCommandBi t)), 0x0C,' Q );
« Map the green button (S7, bit 15) to be equal to the shift key:
ChangeSwi t chMappi ng( 15, kModi fi er, 0, kShi f t Key, 0);
Reading Raw Applejack Data

To read raw Appleack data yourself, use code like the previous sample code, and ensure that you map a
pointer to the AJA obal Dat a for each connected Applejack. Y ou need to do this only once, but
remember the pointer sinceit will not be moved or purged.

Then, examineny AJ- >swi t chSt at es to read the state of a button. Each button correlates with abit in
swi t chSt at es. The bit number isthe same as defined in the. swi t cheMappi ngAr r ay array index.

For example, suppose you want to know if the yellow button is pressed; the following statement might
apply:
if(!((myAJ>switchStates)&(1<<9))) /1 0==DOWN

{ /1 1==UP
Do sonet hing useful here, yellow button is down...
}

Be sure to keep separate pointers for each Applejack found (maximum of 4) even if you only support a
single player play. If the bit number returns avalue of ‘0’, then the button is pressed. If avalueof ‘1’ is
returned, the button is not pressed. No other event loop is required.
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