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We discuss Control Strip modules and how to write a new module. Thisinformation originally
appeared in the PowerBook 520, 520c, 540, 540c Developer Note. It is being published as a
Technical Note for ease of access. The information in the PowerBook 520, 520c, 540, 540c
Developer Note is obsolete. All future updates to this documentation will happen within this
Technical Note.
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Introduction

The Control Strip isacontrol panel that provides the operating environment for Control Strip
modules. It runs on any Macintosh PowerBook computer with System 7.0 or later.

The Control Strip isimplemented in a private layer that appearsin front of the windows in all
the application layers so that the windows will not obscure it. The user can move the window
for the Control Strip to any location on the display aslong asthe right or left edge of the strip is
anchored to the right or left edge of the display. Figure 1 shows a Control Strip fully opened,
with some imaginary modul es added.
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Figure 1 Control Strip, OBméned

The Control Strip has atab on its unanchored end. The user can drag the tab to adjust the length
of the strip or hold down the Option key and drag the tab to move the strip to a new position.
The user can reduce the Control Strip to just display the tab aone, by clicking the tab. Clicking
the tab when the Control Strip is hidden makes the Control Strip visible again.
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The different parts of the Control Strip either display status information or act as buttons. When
the user clicks a button, it is highlighted; some buttons also display additional elements such as
pop-up Menus.

By holding down the Option key and clicking a display area, the user can drag the display area
to another position in the Control Strip.

The Control Strip software provides a standard screen location for a collection of individual
modules that provide status and control functions.

Adding Control Strip Modules

The Control Strip is implemented in software as a shell with individual control and status
modules added. The Control Strip software draws the strip that acts as the background for the
individual modules. Each module is responsible for drawing the icons and other objects that
make up its user interface.

Contents of Module Files

The only required resource in amodule file is aresource containing the code necessary for the
module to interact with the Control Strip. A module file may contain more than one code
resourceif it isto provide support for more than one function. In that case, each module in the
fileisloaded and initialized separately and treated as an independent entity.

If afile contains only a single code resource, the resource may be unnamed, and the module
will be referenced by its filename. If more than one module is contained within a modulefile,
each module is required to have a unique name describing its functionality.

All other resources in amodule file are optional, but there are several that are recommended in
order to support a custom icon and version information. The recommended resources are

'‘BNDL'

'FREF'

ICN#, 'icl4', 'icl8', 'ics#, 'ics4, 'ics8'
signature resource (same type asfile' s creator)
‘vers, 1D=1

Developers should confine their resources to the range 256-32767.

Module Interface

The modul€’ sinterface to the Control Strip consists of a code resource of type' sdev' . This
codeisresponsible for performing all of the functions required by the Control Strip (see below)
aswell as any functions that are custom to the module itself. The modul€’ s entry point is at the
beginning of the resource and is defined as

pascal long Control Striphdul e(l ong nessage,
| ong par ars,
Rect *statusRect,
QGafPtr statusPort);
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Interactions between a module and the Control Strip are managed by passing messages to the
moduleto tell it what to do or to obtain information about the module and its capabilities. Each
module is required to observe Pascal register saving conventions. A module may trash
registers DO, D1, D2, AO, and Al, but must preserve al other registers acrossits call.

Field descriptions

nmessage A message number, from the list in the section “Control Strip
Module Messages’, that tells the module what action to perform.
par ans The result returned by the initialize call to the module. This

would typically be the handle to the modul€' s private variables.
It will be passed to the module on al subsequent calls. (Control
Strip modules are code resources, so they need to use the
techniques described in Tech Note PT 35 - Stand-Alone Code,
ad nauseamin order to use global variables.)

st at usRect A pointer to arectangle defining the area that a module may draw
within.
st at usPor t A pointer to the Control Strip’s graphics port. Thiswill be either

a color or black-and-white graphics port depending on which
PowerBook Model the Control Strip is running on.

The result value returned by the module will vary depending on the message sent to it. Results
for each message are described in the sections on the individual messages.

Module Reentrancy

Any module that makes calls to routines such as Get Next Event , Modal Di al og or
PopUpMenuSel ect should assume that it could be called reentrantly; that is, the module
could be called again while the initial call istill in progress. Situations to avoid are such things
asreusing asingle parameter block for multiple calls.

Instead of using a single parameter block, it’s better, if possible, to alocate the parameter block
on the stack. In the case of asynchronous calls, using the stack could cause problems; in that
case, preventing the block’ s reuse should be sufficient.

If you need to lock and unlock your global variables, it's better to use HGet St at e and

HLock at the beginning of the call, and HSet St at e at the end, so that the state is restored to
what it was on entry.

Control Strip Module Reference

Control strip modules interact with the Control Strip software in three ways: by accepting
messages, by calling utility routines, and by calling Gestalt selectors. The next three sections
describe each of those interactions.

Control Strip Module M essages

All Control Strip modules must respond to messages from the Control Strip. The following
messages have been defined:
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Message name number Description

sdevinitModule 0 Initialize the module

sdevCloseModule 1 Clean up before being closed

sdevFeatures 2 Return the feature bits

sdevGetDisplayWidth 3 Return the width of the modul€e' s display

sdevPeriodicTickle 4 Periodically called when nothing else is happening

sdevDrawStatus 5 Update the interface in the Control Strip

sdevMouseClick 6 User has clicked on the modul€' s display area

sdevSaveSettings 7 Save any changed settings in the modul€'s preferences
file

sdevShowBalloonHelp 8 Display a help balloon, if the module has one

sdevlnitModule

Thesdevl ni t Modul e message is the first message sent to a module after the module has
been loaded from its file. Initialization allows the module to initialize its variables and to
determine whether it can run on a particular machine: for example, if the modul€e' sfunctionisto
display battery information it can run only on a PowerBook.

The module needs to load and detach any resources in the modul€' s resource file that will be
used, because the resource file will not be kept permanently open. What that meansis that your
code can't use Get Resour ce() or the like to retrieve the handle to one of the module's
resources on a subsequent call. Typically you would allocate space in your global variables for
handles to those detached resources.

Thesdevl ni t Modul e message returns aresult depending on its success at installing itself.
A positive result ( 20) indicates successful installation. Thisresult value will be passed to the
module on all subsequent calls. A negative result indicates an error condition, and installation
of the module is aborted by the Control Strip software. The module will not receive a close
message when installation has been aborted.

sdevCloseM odule

Thesdevd oseModul e messageis sent to amodule when it should be closed. Typicaly the
module itself will decide when this ought to happen. When the module receives this message,
it should dispose of all the detached resources it loaded as well asits global storage. No result
is expected.

sdevFeatures

ThesdevFeat ur es message queries the module for the featuresiit supports. It returns asits
result along consisting of 1 bits for supported features and O bits for unsupported features. All
undefined bits are reserved by Apple for future features, and must be set to 0. The bits are
defined as

sdev\Want Moused i cks 0 If thishit is set, the Control Strip will notify the module
of mouse down events. If this bit is not set, the Control
Strip assumes that the module only displays status
information with no user interaction.

sdevDont Aut oTr ack 1 If thishitisset, the Control Strip highlights the module's
display and then calls the module to perform mouse
tracking; this bit is usually set when, for example, a
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module has a pop-up menu associated with it. If this bit
is cleared, the Control Strip tracks the cursor until the
mouse button is released, then sends an
sdevMouseC i ck message to the module to notify it
that there was a mouse-down event.

sdevHasCust onHel p 2 If thishit is set, the module is responsible for displaying
its own help messages, which can be customized
depending on its current state. If the bit is cleared, the
Control Strip will display a generic help message when
the cursor passes over the module’s display area and
Balloon Helpison.

sdevKeepModul eLocked 3 If thishitisset, the module’s code will be kept locked in
the heap. This bit should be set only if the module is
passing the address of one of its routines to the outside
world (for example, installing itself in a queue).

sdevGetDisplayWidth

The sdevGet Di spl ayW dt h message is sent to a module to determine how much
horizontal space (in pixels) its display currently requires on the Control Strip. The module
should return the number of pixels as its result. The returned width should not be the
maximum width it requires for any configuration, but should reflect how much space it
currently requires, because it’s possible for amodule to request that its display be resized.

Warning:  You should be conservative in your use of Control Strip display space,
which is limited. Because several modules could be requesting space,
it's possible that your module could be shoved off the end.

sdevPeriodicTickle

The sdevPeri odi cTi ckl e message is passed to the module periodically to allow the
module to update its display due to changesin its state. Y ou should not assume any minimum
or maximum interval between tickles. The module should return, as its result, a long that
signals requests for actions from the Control Strip software. All undefined bitsin the result are
reserved for future use by Apple and must be set to 0. The bits are defined as

sdevResi zeDi spl ay 0 If this bit is set, the module needs to resize its display.
The Control Strip will send a
sdevCet Di spl ayW dt h message to the module and
followed by asdevDr awSt at us message so that the
module can update its display.

sdevNeedToSave 1 If this bit is set, the module needs to save changed
settings to disk. The Control Strip software will mark
the request but may defer the actual save operation to a
better time (for example, when the hard disk is
spinning).

sdevHel pSt at eChange 2 If this bit is set, the module’s state has changed so it
needs to update its help message. If a help balloon is
being displayed for this module, the Control Strip
software will remove it and put up anew help balloon for
the current state.
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sdevd oseNow 3 If this bit is set, the module is requesting to be closed.
The Control Strip software will call the module to save
its settings, then call it again to close itself.

sdevDrawStatus

ThesdevDr awSt at us message indicates that the module hasto redraw its display to reflect
the most recent state. This message is typically sent when the user clicks on the module’s
display area, when any of the modul€e's displays is resized, or when the Control Strip itself
needs to be updated, perhaps in response to a screen saver deactivation.

The st at usRect parameter points to a rectangle bounding the module’s display area, in
local coordinates. All drawing done by a module within the bounds of the Control Strip must
be limited to the module’s display rectangle. The graphics port'scl i pRgn will be set to the
visible portion of this rectangle so you can draw all the elementsin the display. If you need to
change the cl i pRgn, you should observe theinitial cl i pRgn to avoid drawing over other
itemsin the Control Strip.

sdevM ouseClick

When the user clicksin a module’'s display area, the Control Strip software calls the module

with the sdevMbuseCl i ck message if the sdevWant MouseCl i cks bit isset in the
modul€’ s features.

If the sdevDont Aut oTr ack bit isalso set, the Control Strip draws the module’ s display in
its highlighted state and then sends the sdevMouseCl i ck message to the module. If the
sdevDont Aut oTr ack bit is not set, the Control Strip software tracks the cursor until the
mouse button is released. If the cursor is still within the modul€e’s display area, the Control
Strip software sends the sdevMouseCl i ck message to notify the module that a click
occurred. In either case, the module can then perform the appropriate function in response to a
mouse-down event.

This message returns the same result asthesdevPer i odi cTi ckl e message.
sdevSaveSettings

ThesdevSaveSet t i ngs message is passed to the module when the Control Strip software
has determined that it's a good time to save configuration information to the disk. This

message will be sent only if the module had previously set the sdevNeedToSave bit in the

result of asdevPeri odi cTi ckl e or sdevivbuseCl i ck message. The module should

return an error code (File Manager, Resource Manager, or the like) indicating the success of the
save operation. The Control Strip software will continue to send this message to the module

until the module returns aresult of 0, indicating a successful save.

sdevShowBalloonHelp

The Control Strip software calls the module with the sdevShowBal | oonHel p message if

Balloon Help is turned on, the module has previoudy set thesdevHasCust ontHel p bitinits
features, and the cursor is over the module's display area. The module should then call the
Help Manager to display a help balloon describing the current state of the module. The module
should return avalue of O if it’s successful or an appropriate error result if not.
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Utility Routines

The Control Strip software provides a set of utility routines that are available to Control Strip
modules. They are provided to promote a consistent user interface within the Control Strip and
to reduce the amount of duplicated code that each module would have to include to support
common functions.

The utility routines are called through a selector-based trap, _Cont rol Stri pDi spatch
($AAF2). If an unimplemented routineis called, it will returnpar antr r asthe result.

Warning:  These routines should not be called at interrupt time because they al
move memory.

SBIsControlStripVisible

You canusethe SBI sCont rol Stri pVi si bl e routine to find out whether the Control Strip
isvisible.

pascal Bool ean SBlsControl StripVisible();

The SBI sCont rol Stri pVi si bl e routine returnsaBool ean value indicating whether or
not the Control Strip is currently visible. It returns avalue of trueif the Control Strip isvisible,
or avalue of falseif it's hidden.

It is possible for this call to return a value of true even when the Control Strip is not visible.
That happens whenever the Control Strip is not accessible in the current environment. As soon
as that condition changes, the Control Strip becomes visible again and the returned value
correctly reflects the actua state.

SBShowHideControlStrip

Y ou can use the SBShowHi deCont r ol St ri p routine to show or hide the Control Strip.
pascal voi d SBShowH deControl Stri p(Bool ean showt);

The SBShowH deCont r ol St ri p routine determines the visibility state for the Control Strip
based on the value of theshowl t parameter. Passing a value of true makes the Control Strip
visible, and passing a value of false hides it. Modules shouldn’t typically need to call this
routine, but it’s provided as a means for other software to hide the Control Strip when it might
get in the way.

Calling SBShowHi deControl Stri p withashow t value of true may or may not show
the Control Strip, depending on the current environment: if the Control Strip is not accessible,
it does not become visible. If ashowl t value of trueis passed to this routine, then when the
environment changes, the Control Strip will become visible.
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SBSafeT oAccessStartupDisk

Y ou can use the SBSaf eToAccessSt art upDi sk routine to find out whether the interna
hard disk is spinning so that your software can determine whether to make a disk access or
postpone it until atime when the disk is already spinning.

pascal Bool ean SBSaf eToAccessStart upD sk();

The SBSaf eToAccessSt art upDi sk routine returnsaBool ean value of trueif thedisk is
spinning and falseif it is not.

SBOpenM oduleResour ceFile

Y ou can use the SBOpenMdul eResour ceFi | e routine to open a module resource file.
pascal short SBCpenMdul eResour ceFil e(CSType fileOeator);

The SBOpenMbdul eResour ceFi | e routine opens the resource fork of the module file
whose creator is fileCreator, and returns the file's reference number asits result. If the file

cannot be found or opened, SBOpenModul eResour ceFi | e returnsaresult of —1.

SBOpenModul eResour ceFi | e provides a means for a module to load in large or
infrequently used resources that it doesn’t usually need, but that it requires for a particular
operation.

SBL oadPr efer ences

Y ou can use the SBLoadPr ef er ences routine to load a resource from a preferencesfile.

pascal OBErr SBLoadPref er ences(Const St r 255Par am pr ef sResour ceNarre,
Handl e *pref erences);

The SBLoadPr ef er ences routine loads a resource containing a modul€’ s configuration
information from the Control Strip’s preferencesfile. Thepr ef sResour ceNane parameter
points to a Pascal string containing the name of the resource. The pr ef er ences parameter
points to a variable that will hold a handle to the resource read from the file. The handle does
not need to be preallocated.

If either pref sResourceName or preferences contains a nil pointer,
SBLoadPr ef er ences does nothing and returns aresult of par aner r . If the resourceis
successfully loaded, it returns aresult of 0. SBLoadPr ef er ences can aso return other
Memory Manager and Resource Manager errorsif it fails during some part of the process.

SBSavePr efer ences

Y ou can use the SBSavePr ef er ences routine to save aresource to a preferencesfile.

pascal OBErr SBSavePr ef er ences(Const St r 255Par am pr ef sResour ceNarre,
Handl e preferences);

The SBSavePr ef er ences routine saves a resource containing a module’s configuration
information to the Control Strip’s preferences file. The pr ef sResour ceNane parameter
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points to a Pascal string containing the name of the resource. The pr ef er ences parameter
contains a handle to a block of data which will be written to thefile.

If either pr ef sResour ceNane or pr ef er ences hasanil value, SBSavePr ef er ences
does nothing and returns a result of par amer r . If the resource is successfully saved,
SBSavePr ef er ences returnsaresult of 0. SBSavePr ef er ences can also return other
Memory Manager and Resource Manager errorsif it fails during some part of the process.
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SBGetDetachedl ndString

You can use the SBGet Det achedl ndSt ri ng routine to get a string from a detached
resource.

pascal void SBGet Det achedl ndString(StringPtr theString,
Handl e stringList,
short whichString);

The SBGet Det achedl ndSt ri ng routine is the detached resource version of
Get I ndStri ng. The parametert heSt ri ng pointsto aPascal string; st ri ngLi st isa
handle to a detached 'STR# resource; and whi chSt r i ng isthe index (1-n) into the array of
Pascal strings contained in the detached resource. SBGet Det achedl ndSt ri ng will copy
the string whose index is whi chSt ri ng into the space pointed to by t heSt ri ng. If
whi chSt ri ng isout of range, SBGet Det achedl ndSt ri ng will return a zero-length
string.

SBGetDetachl conSuite

Y ou can use the SBGet Det achl conSui t e routine to set up a detached icon suite.

pascal OBErr SBGet Det achl conSui t e( Handl e *t hel conSui t e,
short theReslD,
unsi gned | ong sel ector);

The SBGet Det achl conSui t e routine creates a new icon suite, loads all of the requested
icons, and then detaches the icons. The parameter t hel conSui t e points to the location
where the handle to the icon suite will be stored; the parametert heRes| Disthe resource ID of
the icons that make up the icon suite; and the parametersel ect or tellswhich icons should be
loaded into the suite. Thesel ect or parameter should typically contain one (or a combination
of) the following values:

svAl | LargeData 0x000000FF |oad | arge 32-by-32-pixel icons ("IO\N¢, "icl4', "icl8")
sVAI | Smal | Data O0xO000FFOO | oad snall 16-by-16-pixel icons ("ics# , 'ics4', 'ics8')
sVAIl MniData  OxOOFFO000 |oad mni 12-by-12-pixel icons ("icm# , 'icmd', '"icn8)

These values may be OR-ed together to load combinations of icon sizes.
SBGet Det achl conSui t e returns an appropriate error code if it’s unsuccessful, or O if it
was able to load the icon suite. Note that if none of the icons comprising the icon suite could
be found, the call returns the error r esNot Found.

Warning:  You should call SBGet Det achl conSui t e only when the module's
resource file is open, which is typically the case during a module’'s
initialization call.

SBTrackpopupMenu

Y ou can use the SBTr ackpopupMenu routine to manage a pop-up menu.

pascal short SBTrackpopupMenu(const Rect *nodul eRect,
MenuHandl e t heMenu) ;
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The SBTr ackpopupMenu routine handles setting up and displaying a pop-up menu
associated with a module. The module should pass a pointer to its display rectangle and a
handle to the menu to use. The menu will be displayed just above or below the module’s
display rectangle, allowing the user to view the current configuration or to change the settings.
SBTr ackpopupMenu returns which menu item was selected, or O if no item was selected
because the user moved the cursor outside the menu’ s bounds.

Warning: Menus are displayed in the Control Strip’s font, so don’t use the
Checkl t em() routine to mark menu items, because a checkmark is
supported only in the system font. Use the Set | t emVar k() routine
instead and passit abullet (¢).

SBTrackSlider

You can usethe SBTr ackSl i der routineto display and set an arbitrary parameter.

pascal short SBTrackS ider(const Rect *modul eRect,
short ticksOnSider,
short initialValue);

The SBTr ackSl i der routine displays an unlabeled slider above the modul€e’s display
rectangle. You can use the dlider for displaying and setting the state of an arbitrary parameter.
The parameter modul eRect contains a pointer to the module's display rectangle;
ticksOnSlider is the upper bounds of the value returned by the slider; and
i ni tial Val ue isthe starting position (O to ticksOnSlider—1). When the user releases the
mouse button, SBTr ack Sl i der returnsthe fina position.

SBShowHelpString

Y ou can use the SBShowHel pSt r i ng routine to display a Help balloon.

pascal OBErr SBShowHel pString(const Rect *nodul eRect,
StringPtr hel pString);

The SBShowHel pSt ri ng routine displays a module’ s Help balloon. The module passes a
pointer to its display rectangle and a pointer to a Pascal string, and the routine displays the
balloon if possible. If the help string has alength of O or the Help Manager is unable to display
aballoon, an error result isreturned. If SBShowHel pSt r i ng successfully displaysthe Help
balloon, it returns aresult of O.

SBGetBar GraphWidth

Y ou can use the SBCGet Bar G- aphW dt h routine to find out the how wide a bar graph drawn
by SBDr awBar Gr aph (described next) will be so that a module can calculate its display
width.

pascal short SBGet Bar G aphWdt h(short bar Count);

The SBGet Bar G- aphW dt h routine returns the width of a bar graph containingbar Count
segments. If bar Count hasavalue lessthan 0, the SBGet Bar G- aphW dt h routine returns
awidth of 0.

SBDrawBar Graph
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Y ou can use the SBDr awBar G- aph routine to draw abar graph.

pascal void SBDrawBar G aph(short |evel,
short bar Count,
short direction,
Poi nt bar G aphTopLeft);

The SBDr awBar Gr aph routine draws a bar graph containing the number of segments
specified by thebar Count parameter in amodul€e sdisplay area. If the value of bar Count is
less than or equal to O, SBDr awBar G aph does nothing.

The bar graph is drawn relative to the location specified bybar G- aphTopLeft .
Figure 2 shows the way the pointbar G- aphTopLef t determines the position of
the bar graph.

barGraphTopLeft.h

I
bararaphTopLefty—
e ARRaRN

—
SEG etBarGraphwidthi §)

Figure 2 Positioning a bar graph

The | evel parameter determines how many segments are highlighted. The value of level
should be in the range of 0 to bar Count —1. If the value of | evel islessthan O, no
segments in the bar graph are highlighted; if | evel isgreater than or equal tobar Count , al
segmentsin the bar graph are highlighted.

Thedi r ect i on parameter specifies which way the bar graph will be drawn to show alarger
level. It should be one of the following values:

#def i ne Bar @ aphSl opelLeft -1 /] max end of sloping graph is on the left
#def i ne Bar @ aphFl at R ght 0 /1 max end of flat graph is on the right
#defi ne Bar @ aphSl opeRight 1 /1 max end of sloping graph is on the right

Figure 3 shows the resulting bar graph for each direction value. The arrows indicate which
way an increasing level value is displayed. For sloped versions of the bar graph, the number
of segments specified by the bar Count value may not be larger than 8. If a larger
bar Count vaueis passed, SBDr awBar G aph draws nothing.

IIEEEERT EEEEN SEEEEL
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Bararaph3lopeleft  BararaphFlatRight Bararaph3lopeRight
Figure 3 Directions of a bar graph

SBModalDialogl nContext

Y ou should use the SBModal Di al ogl nCont ext in place of theModal Di al og routine to
keep background applications from getting run while your modal dialog window isvisible.

pascal voi d SBMbdal D al ogl nCont ext (Modal Fil terProcPtr filterProc,

12 of 14 OS 6 - Control Strip Modules

Operating System



Developer Technical Support September 1994

short *itenH t);

The SBModal Di al ogl nCont ext routine is a specia version of Modal Di al og that
doesn’'t allow background applications to get time while amodal dialog window isvisible.

Gestalt Selectors

The Control Strip software installs two Gestalt selectors to return information to the outside
world. One selector returns software attributes, and the other returns the software version.

gestaltControlStripAttr

The selector gest al t Control Stri pAttr ('sdev') returns 32 bits describing the
software attributes of this version of the Control Strip. The following bits are defined:

gestaltControl StripExists 0
gestal t Control Stri pVersi onFi xed 1

Control Strip is installed

1
1 = Gestalt selector has been fixed

Thegest al t Control Stri pVer si onFi xed indicates that the correct Gestalt selector has
been implemented for the Control Strip. An early version of Control Strip software used an
incorrect Gestalt selector (it was incorrectly ' sdvr ' , which conflicted with a PowerTalk
selector.)
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gestaltControl StripVersion

The selector gestal t Control Stri pVersion ('csvr') returnsthe version of
Control Strip software that isinstalled. The format of the returned version is the same as that
of the numeric part of a' ver s' resource, that is:

Bits 31-24
Bits 23-20
Bits 19-16
Bits 15- 8

Bits 7- 0

Maj or part of the version, in BCD

M nor part of the version, in BCD

Bug rel ease version, in BCD

Rel ease st age:

$80=f i nal

$60=bet a

$40=al pha

$20=devel opnent

Revi sion | evel of nonrel eased version, in binary

Thus, if the software version were 1.5.3b25, the gestaltControl StripVersion selector would
return $01536019.

Further Reference;

+ Technica Note PT 35 - Stand-Alone Code, ad nauseam
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