






















































































































































































































































































































































































































































































































































































































































































































































































The Macintosh Plus Hardware

ROM

The Macintosh Plus contains two 512K-bit (64K x 8) ROM chips, providing 128K bytes
of ROM. This is the largest size of ROM that can be installed in a Macintosh 128K, 512K,
or 512K enhanced. The Macintosh Plus ROM sockets, however, can accept ROM chips of
up to 1M-bit (128K x 8) in size. A configuration of two 1M-bit ROM chips would provide
256K bytes of ROM.

THE VIDEO INTERFACE

The starting addresses of the screen buffers depend on the amount of memory present in
the machine. The following table shows the starting address of the main and the alternate
screen buffer for various memory configurations of the Macintosh Plus:
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System Main Screen Alternate
Macintosh Plus, 1Mb $FA700 $F2700
Macintosh Plus, 2Mb $1FA700 $1F2700
Macintosh Plus, 2.5Mb $27A700 $272700
Macintosh Plus, 4Mb $3FA700 $3F2700

Warning: To ensure that software will run on Macintoshes of different memory
size, as well as on future Macintoshes, use the address stored in the global variable
ScrnBase. Also, the alternate screen buffer may not be available in future versions of
the Macintosh and may not be found in some software configurations of current
Macintoshes.

THE SOUND GENERATOR

The starting addresses of the sound buffers depend on the amount of memory present in the
machine. The following table shows the starting address of the main and the alternate
sound buffer for various memory configurations of the Macintosh Plus:

System Main Sound Alternate
Macintosh Plus, 1Mb $FFDQ0 $FA100
Macintosh Plus, 2Mb $1FFD00 $1FA100
Macintosh Plus, 2.5Mb $27FD00 $27A100
Macintosh Plus, 4Mb $3FFD00 $3FA100
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Warning: To ensure that software will run on Macintoshes of different memory
size, as well as future Macintoshes, use the address stored in the global variable
SoundBase. Also, the alternate sound buffer may not be available in future versions
of the Macintosh and may not be found in some software configurations of current
Macintoshes.

THE SCC

The Macintosh Plus uses two Mini-8 connectors for the two serial ports, replacing the two
DB-9 connectors used for the serial ports on the Macintosh 128K, 512K, and 512K
enhanced.

The Mini-8 connectors provide an output handshake signal, but do not provide the +5
volts and +12 volts found on the Macintosh 128K, 512K, and 512K enhanced serial
ports.

The output handshake signal for each Macintosh Plus serial port originates at the SCC’s
Data Terminal Ready (DTR) output for that port, and is driven by an RS423 line driver.
Other signals provided include input handshake/external clock, Transmit Data + and —,
and Receive Data + and —.

Figure 1 shows the Mini-8 pinout for the SCC serial connectors.

Output handshake

Input handshake / external clock
Transmit data -

Ground

Receive data -

Transmit data +

(not connected)

Receive data +

ONOTDLWN =

Figure 1. Pinout for SCC Serial Connectors

Diagram

Figure 2 shows a circuit diagram for the Macintosh Plus serial ports.
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Figure 2. Circuit Diagram for the Macintosh Plus Serial Ports
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THE KEYBOARD

The Macintosh Plus keyboard, which includes a built-in numeric keypad, contains a
microprocessor that scans the keys. The microprocessor contains ROM and RAM, and is
programmed to conform to the same keyboard interface protocol described in chapter 2 of
Volume III.

The Macintosh Plus keyboard reproduces all of the key-down transitions produced by the
keyboard and optional keypad used by the Macintosh 128K, 512K, and 512K enhanced;
the Macintosh Plus keyboard is also completely compatible with these other machines. If a
key transition occurs for a key that used to be on the optional keypad in lowercase, the
Macintosh Plus keyboard still responds to an Inquiry command by sending back the
Keypad response ($79) to the Macintosh Plus. If a key transition occurs for an key that
used to be on the optional keypad in uppercase, the Macintosh Plus keyboard responds to
an Inquiry command by sending back the Shift Key—down Transition response ($71),
followed by the Keypad response ($79). The responses for key-down transitions on the
Macintosh Plus are shown (in hexadecimal) in Figure 3.

23456789 0] - | = [Backspace Clear] = | /7 | *
65]25)27129]2B}2F |2D}35)39)33]}3B]37]31] 67 OF | 11 ] 1B ] 05
Tb [O[YJEJRITIYJUIIJO[PICL]] 785 ]-
61.11811B|1DJ1F 23] 21 | 41| 45)3F )47 )43} 3D 33137139]1D
Capslockl A | S| D] FJGJH]J]|K]L]:S ' | Return 4516 ]|+
73 | 01]03)05]07j0B}0S]|4D)51])4B|S53]4F] 49 2D | 2F | 31| OD
Shift Z|X|C|V]B]IN|IM] ] . / | Shift] 4 1]1]2]3 FEnter
71 ODJOF|11]13)17|5B}5D|57 |5F]| 59} 71] 1B 27 129|2B
Ontion |38 space NS 0 :
75 6F 83 S5]0Dj 0511 25 ]03)18

U.S. and International Keyboard

Figure 3. Key-Down Transitions

THE FLOPPY DISK INTERFACE

The Macintosh Plus has an internal double-sided disk drive; an external double-sided drive
or the older single-sided drive, can be attached as well.

Note: The external double-sided drive can be attached to a Macintosh 512K through

the back of a Hard Disk 20. The Hard Disk 20 start-up software contains a device
driver for this drive and the hierarchical (128K ROM) version of the File Manager.
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The double-sided drive can format, read, and write both 800K double-sided disks and
400K single-sided disks. The operation of the drive with double-sided disks differs from
that on single-sided disks. With double-sided disks, a single mechanism positions two
read/write heads—one above the disk and one below—so that the drive can access two
tracks simultaneously—one on the top side, and a second, directly beneath the first, on the
bottom side. This lets the drive read or write two complete tracks of information before it
has to move the heads, significantly reducing access time. For 400K disks, the double-
sided drive restricts itself to one side of the disk.

Warning: Applications (for instance, copy protection schemes) should never
interfere with, or depend on, disk speed control. The double-sided drive controls its
own motor speed, ignoring the speed signal (PWM) from the Analog Signal
Generator (ASG).

THE REAL-TIME CLOCK
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The Macintosh Plus real-time clock is a new custom chip. The commands described in
chapter 2 of Volume III for accessing the Macintosh 512K clock chip are also used to
access the new chip. The new chip includes additional parameter RAM that’s reserved by
Apple. The parameter RAM information provided in chapter 13 of Volume II, as well as
the descriptions of the routines used for accessing that information, apply for the new clock
chip as well.

THE SCSI INTERFACE

The NCR 5380 Small Computer Standard Interface (SCSI) chip controls a high-
speed parallel port for communicating with up to seven SCSI peripherals (such as hard
disks, streaming tapes, and high speed printers). The Macintosh Plus SCSI port can be
used to implement all of the protocols, arbitration, interconnections, etc. of the SCSI
interface as defined by the ANSI X3T9.2 committee.

The Macintosh Plus SCSI port differs from the ANSI X3T9.2 standard in two ways.

First, it uses a DB-25 connector instead of the standard 50-pin ribbon connector. An Apple
adapter cable, however, can be used to convert the DB-25 connector to the standard 50-pin
connector. Second, power for termination resistors is not provided at the SCSI connector
nor is a termination resistor provided in the Macintosh Plus SCSI circuitry.

Warning: Do not connect an RS232 device to the SCSI port. The SCSI interface is
designed to use standard TTL logic levels of 0 and +5 volts; RS232 devices may
impose levels of —25 and +25 volts on some lines, thereby causing damage to the
logic board.
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The NCR 5380 interrupt signal is not connected to the processor, but the progress of a
SCSI operation may be determined at any time by examining the contents of various status
registers in the NCR 5380. SCSI data transfers are performed by the MC68000; pseudo-
DMA mode operations can assert the NCR 5380 DMA Acknowledge (DACK) signal by
reading or writing to the appropriate address (see table below). Approximate transfer rates
are 142K bytes per second for nonblind transfers and 312K bytes per second for blind
transfers. (With nonblind transfers, each byte transferred is polled, or checked.)

Figure 4 shows the DB-25 pinout for the SCSI connector at the back of the Macintosh
Plus.

® 6 0 o

1  REQ 14  Ground

2 MSG 15 C/D

3 I/ 16 Ground

4 RST 17 AN

5 ACK 18 Ground

6 BSY 19 SEL

7  Ground 20 DBP

8 DBO 21 DBi

9  Ground 22 DB2
10 DB3 23 DB4
LR DB5 24 Ground
12 DB6 25 (not connected)

-
w
O
@
~

Figure 4. Pinout for SCSI Connector

The locations of the NCR 5380 control and data registers are given in the following table as
offsets from the constant scsiWr for write operations, or scsiRd for read operations. These
base addresses are not available in global variables; instead of using absolute addresses,

you should use the routines provided by the SCSI Manager (covered in chapter 31 of this
volume).
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Read and write operations must be made in bytes. Read operations mustbetoeven
addresses and write operations must be to odd addresses; otherwise an undefined operation

will result.

The address of each register is computed as follows:

$580drn

where r represents the register number (from 0 through 7),
n determines whether it a read or write operation

(O for reads, or 1 for writes), and

d determines whether the DACK signal to the NCR 5380 is asserted.

(0 for not asserted, 1 is for asserted)

Here’s an example of the address expressed in binary:

0101 1000 0000 00d0 Orrr 000n
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Note: Asserting the DACK signal applies only to write operations to the output data
register and read operations from the input data register.

Symbolic Memory

Location Location NCR 5380 Internal Register
scsiWr+sODR+dackWr $580201 Output Data Register with DACK
scsiRd+sIDR+dackRd $580260 Current SCSI Data with DACK
scsiWr+sODR $580001 Output Data Register
scsiWr+sICR $580011 Initiator Command Register
scsiWr+sMR $580021 Mode Register

scsiWr+sTCR $580031 Target Command Register
scsiWr+sSER $580041 Select Enable Register
scsiwr+sDMAtx $580051 Start DMA Send
scsiWr+sTDMArx $580061 Start DMA Target Receive
scsiWr+sIDMArx $580071 Start DMA Initiator Receive
scsiRd+sCDR $580000 Current SCSI Data

scsiRd+sICR $580010 Initiator Command Register
scsiRd+sMR $580020 Mode Registor

scsiRd+sTCR $580030 Target Command Register
scsiRd+sCSR $580040 Current SCSI Bus Status
scsiRd+sBSR $580050 Bus and Status Register
scsiRd+sIDR $580060 Input Data Register
scsiRd+sRESET $580070 Reset Parity/Interrupt

Note: For more information on the registers and control structure of the SCSI,
consult the technical specifications for the NCR 5380 chip.
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SUMMARY

Constants

; SCSI base addresses

scsiRd .EQU
scsiWr .EQU

$580000
$580001
; SCSI offsets for DACK

dackRd .EQU $200
dackWr .EQU $200

;base address for read operations
;base address for write operations

;for use with sOCR and sIDR
;for use with sOCR and sIDR

; SCSI offsets to NCR 5380 register

sCDR .EQU 300
sOCR .EQU $00
sICR .EQU $10
sMR .EQU $20
sTCR .EQU $30
sCSR .EQU $40
sSER .EQU $40
sBSR .EQU $50
sDMAtx .EQU $50
sIDR .EQU $60
STDMArx .EQU $60
sSRESET .EQU $70
sIDMArx .EQU $70

IV-254 Summary

;Current SCSI Read Data (read)
;Output Data Register (write)
;Initiator Command Register (read/write)
;Mode Register (read/write)

;Target Command Register (read/write)
;Current SCSI Bus Status (read)
;Select Enable Register (write)

;Bus & Status Register (read)

;DMA Transmit Start (write)

;Data input register (read)

;Start Target DMA receive (write)
;Reset Parity/Interrupt (read)

;Start Initiator DMA receive (write)
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This chapter describes the contents of the System file version 3.2 whose creation date is
June 4, 1986.

The System file, also known as the system resource file, contains standard resources that
are shared by all applications, and are used by the Macintosh Toolbox and Operating
System as well. This file can be modified by the user with the Installer and Font/DA
Mover programs.

Warning: You should not add resources to, or delete resources from, the system
resource file directly.

Note: Some of the resources in the system resource file are also contained in the
128K ROM,; they’re duplicated in the system resource file for compatibility with
machines not equipped with the 128K ROM. Other resources are put in the system
resource file because they are too large to be put in ROM.

The system resource file contains the standard Macintosh packages and the resources they
use (or own):

m the List Manager Package ('PACK' resource 0), and the standard list definition
procedure (LDEF' resource 0)

)
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m the Disk Initialization Package (‘'PACK' resource 2), and code (resource type
'FMTR") used in formatting disks

m the Standard File Package ('PACK' resource 3), and resources used to create its alerts
and dialogs (resource types 'ALRT', 'DITL', and 'DLOG")

u the Floating-Point Arithmetic Package (PACK' resource 4)

m the Transcendental Functions Package (PACK' resource 5)

m the International Utilities Package (PACK' resource 6)

m the Binary-Decimal Conversion Package (PACK' resource 7)

Certain device drivers (including desk accessories) and the resources they use (or own) are
also found in the system resource file; these resources include:

m the .PRINT driver (DRVR' resource 2) that communicates between the Printing
Manager and the printer

m the MPP and .ATP drivers (DRVR ' resources 9 and 10 respectively) used by
AppleTalk

m the Control Panel desk accessory (DRVR' resource 15) and the bit maps (resource

type 'bmap') and windows (resource type 'WIND") used in displaying its various
options
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m the Chooser desk accessory ('(DRVR' resource 16), and the dialogs, icons, list
definition procedures, and strings (resource types 'DITL', 'DLOG', 'TICON', and
'LDEF") that it uses (or owns)

Other general resources contained in the system resource file include:

m standard definition procedures for creating windows, menus, controls, lists, and so on

m system fonts and font families (resource types 'FONT' and 'FOND")

m system icons

m code for patching bugs in ROM routines (resource type 'PTCH’)

m initialization resources (described below) used during system startup

INITIALIZATION RESOURCES

The system resource file contains initialization resources (resource type INIT") used
during system startup. A mechanism has been provided so that applications can supply
code to be executed during system startup without adding resources of type INIT" to the
system resource file. Instead of putting your code in the system resource file, you should
create a separate file with a file type of INIT' (or for Chooser devices, file type RDEV").

A special initialization resource in the system resource file, INIT' resource 31, searches
the System Folder of the system startup volume for files of type 'INIT' or 'RDEV'. When
it finds one, it opens the file (with ResLoad set to FALSE) and uses GetIndResource (with
ResLoad set to TRUE) to find all resources in that file of type 'INIT'. It calls each
resource it finds. After calling the last resource, it closes the file, and continues searching
for other files of type 'INIT' or 'RDEV".

Warning: If you do not want your 'INIT' resources to be released, be sure to call
the Resource Manager procedure DetachResource.

Note: The order in which your 'INIT' resources are called depends on the order in
which your 'INIT" and 'RDEV" files are opened, and on the order of the 'INIT"
resources within these files; these orders are not predictable.

Assembly-language note: The 'INIT' resource 31 saves all registers and places
the handle to your 'INIT' resource in register AQ.

The System Startup Environment

This section discusses the organization of the Macintosh Plus RAM at the time your INIT'
files are loaded (see Figure 1); most the information presented here is useful only to
assembly-language programmers.
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high memory

&— (MemTop)
static allocation

<— (BufPtr)

room for
static allocation

<— (MemTop)/2 + 1K
<— (MemTop)/2
&— (ApplLimit)

system startup blocks

system startup stack (8K)

__________________ ¢— (HeapEnd)
application heap

&— (ApplZone)
system hesp

&— (SysZone)
system globals

low memory

Figure 1. Macintosh Plus RAM at System Startup

[
o
72}
<
»
-
I
=]
~
®
w
=]
]
-
~
13

The global variables, shown in parentheses, contain the addresses of the indicated areas.

The application heap limit (stored in the global variable ApplLimit) is set to 8K below the
beginning of the boot stack to protect the stack.

Static allocation off the address contained in the global variable BufPtr is useful when a
large amount of space is needed which will never be deallocated (once space is allocated, it
may not be deallocated unless no one has allocated space below). An 'INIT' resource may
obtain permanent space by moving BufPtr down, but no further than the location of the
boot blocks (MemTop/2 + 1K). (Ifit’s necessary to allocate space below MemTop/2 +
1K, contact Developer Technical Support for details.) It may also use the application zone
for temporary heap memory.

Warning: An 'INIT resource that wants to grow the system heap should be aware
that its associated resource map is open in the application heap at the time.

To avoid their being deallocated when the application heap is initialized, vertical retrace

tasks, AppleTalk listeners, and RAM-based drivers (and their storage) should be placed in
the system heap or in statically allocated space.
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ABOUT THIS CHAPTER

This chapter describes the List Manager Package, which lets you create, display, and
manipulate lists.

You should already be familiar with:
m resources, as discussed in the Resource Manager chapter

m the basic concepts and structures behind QuickDraw, particularly points, rectangles,
and grafPorts

m the Toolbox Event Manager and the Window Manager
m packages in general, as described in the Package Manager chapter

Warning: Early versions of the system resource file may not contain the List
Manager Package.

ABOUT THE LIST MANAGER PACKAGE

The List Manager Package is a tool for storing and updating elements of data within a list
and for displaying the list in a rectangle within a window. It handles all hit-testing,
selection, and scrolling of list elements within that list. In its simplest form, the List
Manager Package can be used to display a “text-only” list of names; with some additional
effort, it can be used to display an array of images and text.

Jddeur ISIT O€

A list element is simply a group of consecutive bytes of data, so it can be used to store
anything—a name, the bits of an icon, or the resource ID of an icon. There’s no specific
restriction on the size of a list element, but the total size of a list cannot exceed 32K bytes.

Appearance of Lists

A list is drawn in a window. When you create a list, you need to supply a pointer to the
window to be used; the grafPort of this window becomes the port in which drawing is
done.

You must also supply a rectangle in which to display the list. You specify whether the list
should use scroll bars and a size box. If you request scroll bars, they’re drawn outside the
rectangle (but within the window). If you request a size box, the List Manager leaves room
for one but does not draw it; to draw the size box, see the Window Manager procedure
DrawGrowIcon. The rectangle can take up the entire area of the content region (except for
the space needed by scroll bars, if any), or it can occupy only a small portion of the content
region.
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List elements are displayed in cells; an element can be seen as the contents of a cell. Cells
provide the basic structure of a list, and may or may not contain list elements. While list
elements (the actual data) may vary in length, the cells in which they’re displayed must be
the same size for any given list. You can specify the horizontal and vertical size of a cell
when you create a list; if either dimension is unspecified, the List Manager calculates a
default dimension.

The dimensions of a list are always specified as a number of rows and columns of cells.
When you create a list, you can specify the number of cells it is to contain initially; if you
don’t, it’s created with no cells. To add cells to an empty list, you call routines that add
entire rows or columns of cells at a time. For instance, to add a single column of 15 cells
to an empty list, you would first call a routine to add one column, followed by a routine
adding 15 rows.

All cells are initially empty. Once you’ve added the rows and columns of a list, you can set

the values of the cells. At some later point, you can also add empty rows and columns to a
list that already contains data.

Drawing Lists

The List Manager provides a drawing mode that you can set either on or off. When the
drawing mode is on, all routines that affect the contents of cells, the number of rows or
columns, the size of the window, or which cells are visible within the rectangle will cause
drawing to happen.

In certain cases, such as the insertion or setting of many cells (typically when the list is
created), drawing is either unsightly or slow. In these cases, you’ll want to set the drawing
mode to off; when the action is completed, you can set the drawing mode back to on.

The appearance and behavior of a list is determined by a routine called its list definition
procedure, which is stored as a resource in a resource file. The List Manager calls the
definition procedure to perform any additional list initialization (such as the allocation of
storage space for the application), to draw a cell, to invert the highlight state of a cell, and
to dispose of any data it may have allocated.

The system resource file includes a list definition procedure for a standard text-only list. If
you’d like another type of list, you’ll have to write a list definition procedure, as described
later in the section “Defining Your Own Lists”.

LIST RECORDS

The List Manager maintains all the information it requires for its operations on a particular
list in a list record. A list record includes:

m A pointer to the grafPort used by the list; it’s set to the port of the window specified
when the list is created.

m The rectangle, given in the window’s local coordinates, in which the list is to be
displayed.
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m A rectangle that specifies, by row and column, the dimensions of the list.
m A rectangle that determines, by row and column, which cells are currently visible.

m A handle to the list definition procedure, which actually performs the drawing of the
cells.

m The size of a cell.
m A field containing flags that control the selection process.

The list record also contains a handle to the cell data. The data is stored as a contiguous
block of data in list order (cells O..n of row 0, cells 0..n of row 1, and so on). The cell
data is locked down only while it’s being searched.

The last field of the list record is an array of integers containing the offset of each cell’s data
within the contiguous block of cell data. The high-order bit of an array element is set if the
corresponding cell is selected; the remaining 15 bits contain the offset. This provides the
maximum total data size of 32K, and an overhead of one word per cell.

Warning: Since a variety of routines are provided for accessing cell data, you should
never need to directly access the array of offsets or the data itself.

The List Record Data Structure

W
The exact data structure of a list record is as follows: :
w
TYPE Cell = Point; 2
-]
DataArray = PACKED ARRAY [0..32000] OF CHAR; E
DataPtr = “DataArray; 5
DataHandle = “DataPtr;
ListRec =
RECORD
rView: Rect; {list's display rectangle}
port: GrafPtr; {list's grafPort}
indent: Point; {indent distance}
cellSize: Point; {cell size}
visible: Rect; {boundary of visible cells}
vScroll: ControlHandle; {vertical scroll bar}
hScroll: ControlHandle; {horizontal scroll bar}
selFlags: SignedByte; {selection flags}
lActive: BOOLEAN; {TRUE if active}
1Reserved: SignedByte; {reserved}
listFlags: SignedByte; {automatic scrolling flags}
clikTime: LONGINT; {time of last click}
clikLoc: Point; {position of last click}
mouselLoc: Point; {current mouse location}
1ClikLoop: “Ptr; {routine for LClick}
lastClick: Cell; {last cell clicked}
refCon: LONGINT; {list's reference value}
listDefProc: Handle; {list definition procedure}
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userHandle: Handle; {additional storage}
dataBounds: Rect; {boundary of cells allocated}
cells: DataHandle; {cell data}
maxIndex: INTEGER; {used internally}
cellArray: ARRAY [1..1] OF INTEGER {offsets to data}
END;
ListPtr = “~ListRec;
ListHandle = “ListPtr;

RView is the rectangle, given in the local coordinates of the grafPort, in which the list is
displayed. Room for scroll bars is not included in this rectangle. If the list has scroll bars
and is to fill the entire window, rView should be 15 points smaller in each dimension than
the grafPort.

Port is the grafPort used by the list; it’s set to the port of the window specified when the list
is created. Indent is the distance in pixels that the list definition procedure should indent
from the topLeft of the cell when drawing the contents. The default value for indent is O,
but it can be set by the list definition procedure.

CellSize is the size of a cell in pixels. If it’s not specified when the list is created, a default
cell size is set. CellSize.v is set to the ascent plus descent plus leading of the port’s font,
and cellSize.h is set to

(rView.right — rView.left) DIV (dataBounds.right — dataBounds.left)

A cell is a box in which a list element is displayed. Cells are identified by their column and
row numbers. In Figure 1, for instance, the highlighted cell is in column 1, row 2.

Cells are declared as points, using the Point data type simply as a way of specifying the
column and row number of a cell. Similarly, visible and dataBounds use the Rect data type
to specify a rectangular set of cells as two diagonally opposite cell coordinates (rather than
two diagonally opposite points in the local coordinates of a grafPort).

DataBounds is the boundary of the cells currently allocated, specified by row and column.
The list in Figure 1 (assuming the entire list is visible) has seventeen rows and five
columns of cells. DataBounds for this list can be represented, using the QuickDraw
rectangle notation (left,top)(right,bottom), as (0,0)(5,17). Notice that the column and row
specified for the bottom right of dataBounds are 1 greater in each dimension than the
column and row number of the bottom right cell. Thus, you can test to see if a cell is a
valid cell within the boundary of a list using the statement:

IF PtInRect (c,myList”~”.dataBounds) THEN...

The visible rectangle reflects which cells are currently within the visible part of the list; it’s
calculated by the List Manager according to the values you specify for rView, dataBounds,
and cellSize when you create the list. (Visible.topLeft is the row and column of the top left
visible cell; visible.botRight is 1 greater in both dimensions than the row and column of the
bottom right visible cell.) For example, if only four cells—row 2, column 0; row 2,
column 1; row 3, column 0; and row 3, column 1—are visible, the visible rectangle is
(0,2)(2,4). You can test to see if a cell is visible using the statement:

IF PtInRect (c,myList”~".visible) THEN...
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e Sampe=—————|
Cell 0,0 Cell 1,0 Cell 2,0 Cell 3,0 Cell 4,0
Cell 0,1 Cell 1,1 Cell 2,1 Cell 3,1 Cell 4,1
Cell 0,2 U=1 R Cell 2,2 Cell 3,2 Cell 4,2
Cell 0,3 Cell 1,3 A Cell 2,3 Cell 3,3 Cell 4,3
Cell 0,4 Cell 1,4 Cell 2,4 Cell 3,4 Cell 4,4
Cell 0,5 Cell 1,5 Cell 2,5 Cell 3,5 Cell 4,5
Cell 0,6 Cell 1,6 Cell 2,6 Cell 3,6 Cell 4,6
Cell 0,7 Cell 1,7 Cell 2,7 Cell 3,7 Cell 4,7
Cell 0,8 Cell 1,8 Cell 2,8 Cell 3,8 Cell 4,8
Cell 0,9 Cell 1,9 Cell 2,9 Cell 3,9 Cell 4,9
Cell 0,10 Cell 1,10 Cell 2,10 Cell 3,10 Cell 4,10
Cell 0,11 Cell 1,11 Cell 2,11 Cell 3,11 Cell 4,11
Cell 0,12 Cell 1,12 Cell 2,12 Cell 3,12 Cell 4,12
Cell 0,13 Cell 1,13 Cell 2,13 Cell 3,13 Cell 4,13
Cell1 0,14 Cell 1,14 Cell 2,14 Cell 3,14 Cell 4,14
Cell 0,15 Cell 1,15 Cell 2,15 Cell 3,15 Cell 4,15
Cell 0,16 Cell 1,16 Cell 2,16 Cell 3,16 Cell 4,16

Figure 1. A Sample List

SelFlags contains selection flags for the List Manager. It’s initialized to 0; with this setting,
the List Manager selects cells according to the Macintosh User Interface Guidelines. The
meaning of these flags is explained below in the section “Cell Selection Algorithm”. The
listFlags field contains automatic scrolling flags; the List Manager sets these flags
automatically when you specify scroll bars. There are predefined constants that let you set
or test the status of the corresponding bits:

CONST 1DoVAutoScroll
1DoHAutoScroll

2; {set to allow automatic vertical scrolling}
1; {set to allow automatic horizontal }
{ scrolling}

ClikLoc is the position of the last mouse click in local coordinates; you can use it in the list
definition procedure to get the position within the cell. LClikLoop is a pointer to the
routine to be called during the LClick function, as described later. LastClick contains the
cell coordinates of the last cell clicked in.

RefCon is the list’s reference value field, which the application may store into and access
for any purpose. In addition, the application may use the field userHandle to store a handle
to an additional storage area.

CellArray contains offsets to the cell data. For each list element, this includes the bit
indicating whether the cell is selected or not.
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The LClikLoop Field

The IClikLoop field of a list record lets you specify a routine that will be called repeatedly
(by the LClick function, described below) as long as the mouse button is held down within
the rView rectangle or its scroll bars.

Note: The LClick function performs automatic scrolling if the mouse is dragged outside

the visible rectangle, so there’s no need to write a list click loop routine to do automatic
scrolling.

The list click loop routine has no parameters and returns a Boolean value. You could
declare a list click loop routine named MyClikLoop like this:

FUNCTION MyClikLoop : BOOLEAN;

The function should return TRUE. You must put a pointer to your list click loop routine in
the 1ClikLoop field of the list record so that the List Manager will call your routine.

Warning: Returning FALSE from your list click loop routine tells the LClick function
that the mouse button has been released, which abgrts LClick.

Assembly-language note: Your routine should set register DO to 1; returning 0
in register DO aborts LClick. For your convenience, register DS contains the current
mouse location.

CELL SELECTION ALGORITHM

The default algorithm used by the List Manager for user selection of cells follows the
techniques described in the Macintosh User Interface Guidelines, as summarized below.

1. If neither the Shift nor the Command key is held down, a click causes all current
selections to be deselected, and the cell receiving the click to be selected. While the

mouse button is held down and the mouse moved around, only the cell under the
cursor is selected.

2. If the Shift key is held down, then as long as the mouse button is down, the List
Manager expands and shrinks a selected rectangle that’s defined by the mouse
location and the “anchor”. When the mouse is first pressed, the List Manager
calculates the smallest rectangle that encloses all selected cells. If the click is above or
to the left of this rectangle (or on the top left corner), the bottom right corner of the
rectangle becomes the anchor; otherwise the top left corner becomes the anchor. (If
no cells are selected, the clicked cell is used as the anchor.)
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3. If the Command key is held down, then while the mouse button is down, all cells that
the mouse passes over are either selected or deselected. Like FatBits in MacPaint, if
the initial cell was off, cells are turned on; otherwise they’re turned off.

The selFlags byte, initialized to 0 by the List Manager, contains flags that let you change
the way selections work. Each flag is specified by a bit, as illustrated in Figure 2.

— 1 to not highlight empty cells

1 for Shift to use sense of first cell
1 to not grow selections as rectangles
——— 1 to not extend Shift selections

1 to turn off multiple selections with click
1 for dragging without Shift key
1 if only one selection at a time

* peserved for use by the List Manager
Figure 2. Selection flags

The List Manager provides a predefined constant for each flag, in which the bit
corresponding to that flag is set.

CONST 10nlyOne -128; {set if only one selection at a time}
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lExtendDrag = 64; {set for dragging without Shift key}
1NoDisjoint = 32; {set to turn off multiple selections with }
{ click}
1NoExtend = 16; {set to not extend Shift selections}
1NoRect = 8; {set to not expdhd selections as }
{ rectangles}
lUseSense = 4; {set for Shift to use sense of first cell}
1NoNilHilite = 2; {set to not highlight empty cells}

Setting one or more of bits 5-7 modifies the selection algorithm in the following ways:
m If you set the 10nlyOne bit, only one cell can be selected at a time.
m If you set the INoDisjoint bit, multiple cells can be selected, but everything is
deselected when the mouse button is pressed (even if the Shift or Command keys are
held down).

m If you set the IExtendDrag bit, clicking and dragging selects all cells in its path. (It
works best if you also set INoDisjoint, INoRect, IUseSense, and INoExtend.)
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Bits 2—4 affect Shift selection. If all three are set, Shift selection works exactly like
Command selection.

m If you set the INoRect bit, Shift selections are not dragged out as rectangles, but .
instead select everything they pass over. They use the anchor point, but do not shrink
selections when you back over them.

m If you set the INoExtend bit, the click is used as the anchor point for Shift selections,
and current selections are ignored.

m If you set the 1UseSense bit, the cell that’s clicked determines whether cells are turned
off or on.

Bit 1, the INoNilHilite bit, determines whether or not empty cells can be selected. If you
set this bit, cells not containing data cannot be selected (that is, the list definition procedure
isn’t called to highlight empty cells).

Note: For the convenience of your application’s user, remember to conform to the
Macintosh User Interface Guidelines for selection.

USING THE LIST MANAGER PACKAGE

The List Manager Package is automatically read into memory from the system resource file
when one of its routines is called; it occupies a total of about 5K bytes.

Before using the List Manager, you must initialize QuickDraw, the Font Manager, the
Window Manager, the Menu Manager, and TextEdit, in that order.

Before creating a list, you must create a window in which the drawing will take place. To
create a new list, call the LNew function. When you’re done using a list, you should
dispose of its data with LDispose. Before you dispose of the list, make sure you dispose
of any data that you may have stored in the userHandle or refCon fields of the list record.

To change the size of a list’s cells, call LCellSize.

The procedure LDoDraw controls whether operations performed on cells by List Manager
routines cause drawing on the screen.

To add rows or columns to the list, call LAddRow and LAddColumn. To delete rows or
columns, call LDelRow and LDelColumn. These routines do all necessary updating of the
screen if you’ve set drawing on with LDoDraw.

To assign a value to a cell, call the procedure LSetCell. To append data to a cell, you can
call LAddToCell; to clear the contents of a cell, call LCIrCell. To get a cell’s data, call
LGetCell. The new value of a cell is displayed if you’ve set drawing on.

Warning: If you add or delete rows or columns, change the data in a cell, or call a

routine that may move or purge memory, pointers (to a cell’s data) obtained by earlier
calls to the List Manager may no longer be valid.
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To select or deselect a cell, call LSetSelect. To determine whether or not a cell is selected,
call LGetSelect. LGetSelect can also be used to find the next selected cell in the list.

The Window Manager NewWindow or GetNewWindow call generates an update event for
the entire window. Call LUpdate in response to the update event, and all visible cells in the
update region will be drawn (or redrawn). When you change the value or selection of a cell
from your program, it’s redisplayed only if drawing is on. If drawing is off, you can call
the procedure LDraw to display the contents of the cell.

If a mouse-down event occurs within the list’s window, call LClick. This routine tracks
the mouse, selecting cells and scrolling the display as necessary. The result of LClick is a
Boolean value that is TRUE if a double-click occurred. You can discover which cell
received the double-click by calling LLastClick.

If an activate or deactivate event occurs for the window containing the list, you should call
the procedure LActivate. This routine highlights the selected cells and scroll bars as
necessary.

If the window containing the list has a size box (and you want the list to grow along with
the window), call the Window Manager routines GrowWindow and SizeWindow as usual,
then call LSize with the new size of the list. The list is automatically expanded to fill the
new area and the scroll bars are updated accordingly. The drawing mode does not affect
the updating of scroll bars in LSize.

You can find a cell with specified contents by calling LSearch. The default search routine
is the International Utilities Package function IUMagIDString, but you can pass LSearch
another search routine if you wish. Given a cell, you can call LNextCell to find the next
cell in the list.

You can find the local coordinates of a given cell by calling LRect. To scroll the list, call
LScroll. You can call LAutoScroll to make sure that the first selected cell is visible. It
automatically places the first selected cell in the top left corner of the visible rectangle.
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All the data in a list is stored as a single block. You can find the offset of a particular cell’s
data using LFind.

LIST MANAGER PACKAGE ROUTINES

Assembly-language note: You can invoke each of the List Manager routines
with a macro that has the same name as the routine preceded by an underscore.
These macros expand to invoke to trap macro _Pack 0. The package determines
which routine to execute from a routine selector, an integer that’s passed to itin a
word on the stack. The routine selectors are as follows:

lActivate .EQU
1AddColumn .EQU
1AddRow .EQU
1AddToCell .EQU

lAutoScroll .EQU 16
1CellsSize .EQU 20
1Click .EQU 24
2 1ClrCell .EQU 28

B o h o
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1DelColumn .EQU 32 1New .EQU 68
1lDelRow .EQU 36 1lNextCell .EQU 72
1Dispose .EQU 40 1Rect .EQU 76
1DoDraw .EQU 44 1Scroll .EQU 80
1lDraw .EQU 48 lSearch .EQU 84
1Find .EQU 52 1SetCell .EQU 88
1lGetCell .EQU 56 1lSetSelect .EQU 92
lGetSelect .EQU 60 1Size .EQU 96
lLastClick .EQU 64 lUpdate .EQU 100

Creating and Disposing of Lists

FUNCTION LNew (rView,dataBounds: Rect; cSize: Point; theProc:
INTEGER; theWindow: WindowPtr; drawIt, hasGrow,
scrollHoriz, scrollVert: BOOLEAN) : ListHandle;

Call LNew to create a new list. It returns a handle to the new list. The list’s grafPort is set
to theWindow’s port. If drawlt is FALSE, the list is not displayed.

RView specifies, in the local coordinates of theWindow, the rectangle in which the list will
be displayed. (Remember that this doesn’t include space for scroll bars. If the list,
including scroll bars, is to fill the entire window, rView should be 15 points smaller in each
dimension than theWindow’s portRect.)

DataBounds is the rectangle for specifying the initial array dimensions of the list. For
example to preallocate space for a list that’s 5 cells across by 10 cells down, you should set
dataBounds to (0,0)(5,10). If you want to allocate the space for a one-column list, set
dataBounds to (0,0)(1,0) and use LAddRow.

CSize.h and cSize.v are the desired height and width of each cell in pixels; if they’re not
specified, a default cell size is calculated (as described above).

TheProc is the resource ID of your list definition procedure; for a text-only list, pass 0 and
the default list definition procedure (about 150 bytes in size) will be used. The list
definition procedure is called to initialize itself after all other list record fields have been
initialized; thus, it can use any of the values in the list record (or set particular fields, such
as the indent distance).

If hasGrow is TRUE, the scroll bars are sized so that there’s room for a size box in the
standard position. It’s up to the program to display the size box (using the Window
Manager procedure DrawGrowlcon). If scrollHoriz is TRUE, a horizontal scroll bar is
placed immediately below rView and all horizontal scrolling functions are implemented. If
scrollVert is TRUE, a vertical scroll bar is placed immediately to the right of rView and all
vertical scrolling functions are implemented.

The visible rectangle is set to contain as many cells of cSize (or the default) as will fit into
rView. If the cells do not fit exactly into rView, the visible rectangle is rounded up to the
nearest cell. Scrolling will always allow all cells to be fully displayed. The selection flags
are set to 0, and the active flag is set to TRUE.

Note: Scrolling looks best if rView is a multiple of cSize.v in height.
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PROCEDURE LDispose (lHandle: ListHandle);

Call LDispose when you are through using a list. It issues a close call to the list definition
procedure, and calls the Memory Manager procedure DisposHandle for the data handle, the
Control Manager procedure DisposeControl for both scroll bars (if they’re there), and
DisposHandle for the list record.

Note: Calling LDispose is much faster than deleting one row at a time.

Adding and Deleting Rows and Columns

FUNCTION LAddColumn (count,colNum: INTEGER; lHandle: ListHandle)
INTEGER;

LAddColumn inserts into the given list the number of columns specified by the count
parameter, starting at the column specified by colNum. Column numbers that are greater
than or equal to colNum are increased by count. If colNum is not within dataBounds, new
last columns are added. The number of the first added column is returned and
dataBounds.right is increased by count. All cells added are empty. If there are no cells
(because dataBounds.top = dataBounds.bottom), no cells are added, but dataBounds is still
extended. If drawing is on and the added columns (which are empty) are visible, the list
and its scroll bars are updated.

FUNCTION LAddRow (count,rowNum: INTEGER; lHandle: ListHandle)
INTEGER;

LAddRow inserts the number of rows specified by the count parameter, starting at the row
specified by rowNum. Row numbers that are greater than or equal to rowNum are
increased by count. If rowNum is not within dataBounds, new last rows are added. The
number of the first added row is returned, and dataBounds.bottom is increased by count.
All cells added are empty. If there are no cells (because dataBounds.left =
dataBounds.right), no cells are added, but dataBounds is still extended. If drawing is on
and the added rows (which are empty) are visible, the list and its scroll bars are updated.
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PROCEDURE LDelColumn {(count,colNum: INTEGER; lHandle: ListHandle);

LDelColumn deletes the number of columns specified by the count parameter, starting with
the column specified by colNum. Column numbers that are greater than colNum are
decreased by count. If colNum is not within dataBounds, nothing is done. -
DataBounds.right is decreased by count. If drawing is on and the deleted columns were
visible, the list and its scroll bars are updated.

If count is 0, or
colNum = dataBounds.left AND count >= dataBounds.right — dataBounds.left

all the data in the list is quickly deleted, dataBounds.right is set to dataBounds.left, and the
number of rows is left unchanged.
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PROCEDURE LDelRow (count,rowNum: INTEGER; lHandle: ListHandle);
LDelRow deletes the number of rows specified by the count parameter, starting with the
row specified by rowNum. Row numbers that are greater than rowNum are decreased by
count. If rowNum is not within dataBounds, nothing is done. DataBounds.bottom is
decreased by count. If drawing is on and the deleted rows were visible, the list and its
scroll bars are updated.
If count is O, or

rowNum = dataBounds.top AND count > = dataBounds.bottom — dataBounds.top

all the data in the list is quickly deleted, dataBounds.bottom is set to dataBounds.top, and
the number of columns is left unchanged.

Operations on Cells

PROCEDURE LAddToCell (dataPtr: Ptr; datalLen: INTEGER; theCell:
Cell; lHandle: ListHandle);

LAddToCell appends the data pointed to by dataPtr and of length datalen to the cell
specified by theCell in IHandle. If drawing is off, you must turn drawing on and call
LDraw (or LUpdate) to display the cell’s new value.

PROCEDURE LClrCell (theCell: Cell; lHandle: ListHandle):;

LClIrCell clears the contents of the specified cell (by setting the length to 0). If theCell is
not a valid cell, nothing is done. If drawing is off, you must turn drawing on and call

LDraw to display the cell’s new value (or simply call the Window Manager procedure
InvalRect).

PROCEDURE LGetCell (dataPtr: Ptr; VAR datalLen: INTEGER; theCell:
Cell; 1lHandle: ListHandle):

Given a cell in theCell, LGetCell copies the cell’s data to the location specified by dataPtr;
datalen is the maximum number of bytes allowed. If the data is longer than datalen, only
datalen bytes are copied into the location specified by dataPtr. If the data is shorter than
datalen, dataLen is set to the true length of the cell’s data.

PROCEDURE LSetCell (dataPtr: Ptr; dataLen: INTEGER; theCell: Cell;
lHandle: ListHandle):;

LSetCell places the data pointed to by dataPtr and of length datalen into the specified cell.
It replaces any data that was already in the cell. If datalLen is O, this is equivalent to
LCIrCell. If theCell is not a valid cell, nothing is done. If drawing is off, you must turn
drawing on and call LDraw (or LUpdate) to display the cell’s new value.
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PROCEDURE LCellSize (cSize: Point; lHandle: ListHandle):;

LCellSize sets the cellSize field in the list record to cSize and updates the visible rectangle
to contain cells of this size. This command should be used only before any cells have been
drawn.

FUNCTION LGetSelect (next: BOOLEAN; VAR theCell: Cell; 1lHandle:
ListHandle) : BOOLEAN;

If next is FALSE, LGetSelect returns TRUE if the specified cell is selected, or FALSE if
not. If nextis TRUE, LGetSelect returns in ¢ the cell coordinates of the next selected cell
in the row that is greater than or equal to theCell. If there are no more cells in the row, it

returns in theCell the cell coordinates of the next selected cell in the next row. If there are
no more rows, FALSE is returned.

PROCEDURE LSetSelect (setIt: BOOLEAN; theCell: Cell; lHandle:
ListHandle) ;

If setlt is TRUE, LSetSelect selects the cell and redraws if it is visible and was previously
unselected. If setlt is FALSE, it deselects the cell and redraws if necessary.

Mouse Location

FUNCTION LClick (pt: Point; modifiers: INTEGER; lHandle: ListHandle)
¢ BOOLEAN;

Call LClick when there is a mouse-down event in the destination rectangle or its scroll bars.
Pt is the mouse location in local coordinates. Modifiers is the modifiers word from the
event record. LHandle is the list to be tracked. The result is TRUE if a double-click
occurred (and the two clicks took place within the same cell).
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LClick keeps control until the mouse is released; each time through its inner loop, it calls
the routine whose pointer is in the IClikLoop field of the list record.

If the mouse is in the visible rectangle, cells are selected according to the state of the
modifiers and the selection flags. If the mouse was in the cells but is dragged outside the
list’s rectangle, the list is auto-scrolled. If the mouse was in a control, the control’s
definition procedure is called to track the mouse. To discover which cell was clicked in,
use the LLastClick function.

FUNCTION LLastClick (lHandle: ListHandle) : Cell;

LLastClick returns the cell coordinates of the last cell clicked in. If no cell has been clicked
in since LNew, the value returned (for both integers) is negative.

Note: The value returned by this call is not the last cell double-clicked in, or the last cell
selected, but merely the last cell clicked in.
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Accessing Cells

PROCEDURE ILFind (VAR offset,len: INTEGER; theCell: Cell; lHandle:
ListHandle) ;

Given a cell in theCell, LFind returns the offset and the length in bytes of the cell’s data. If
an invalid cell i$ specified, offset and len are set to —1. A similar procedure, LGetCell, is
more convenient to use from Pascal.

FUNCTION LNextCell (hNext,vNext: BOOLEAN; VAR theCell: Cell;
lHandle: ListHandle) : BOOLEAN;

Given a cell in theCell, LNextCell returns in theCell the next cell in the list. If both hNext
and vNext are TRUE, theCell is first advanced to the next cell in the row. If there are no
more cells in the row, theCell is set to the first cell in the next row. If there are no more
rows, FALSE is returned. If only hNext is TRUE, theCell is advanced within the current
row. If only vNext is TRUE, theCell is advanced within the current column. FALSE is
returned if there are no remaining cells in the row or column.

PROCEDURE LRect (VAR cellRect: Rect; theCell: Cell; lHandle:
ListHandle);

LRect returns in cellRect the local (QuickDraw) coordinates of the cell specified by theCell.
If an invalid cell is specified, (0,0)(0,0) is returned in cellRect.

FUNCTION LSearch (dataPtr: Ptr; datalen: INTEGER; searchProc: Ptr;
VAR theCell: Cell; lHandle! ListHandle) : BOQLEAN;

LSearch searches for the first cell greater than or equal to theCell that contains the specified
data. If a cell containing matching data is found, the function result TRUE is returned, and
the cell coordinates are returned in theCell. If searchProc is NIL, the Interhational Utilities
Package function IUMagIDString is called to compare the specified data with the contents
of each cell. If searchProc is not NIL, the routine pointed to by searchProc is called.

Note: Your searchProc should have the same parameters as the [UMagIDString
function.

PROCEDURE LSize (listWidth,listHeight: INTEGER; lHandle:
ListHandle) ;

You’ll usually call LSize immediately after the Window Manager procedure SizeWindow.
It causes the bottom right of the list to be adjusted so that the list is the width and height
indicated by listWidth and listHeight. The contents of the list and the scroll bars are
adjusted and redrawn as necessary. The values of listWidth and listHeight do not include
the scroll bars; for a list that entirely fills the window, listWidth and listHeight should be 15
fewer pixels than the portRect if both scroll bars are present.
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List Display

PROCEDURE ILDraw (theCell: Cell; lHandle: ListHandle):;

Call LDraw after updating a cell’s data or selection status. (You can achieve the same result
by invalidating the cell’s rectangle and calling LUpdate in response to the update event.)
The List Manager makes its grafPort the current port, sets the clipping region to the cell’s
rectangle, and calls the list definition procedure to draw the cell. It restores the clipping
region and port before exiting.

PROCEDURE ILDoDraw (drawIt: BOOLEAN; lHandle: ListHandle):;

LDoDraw sets the List Manager’s drawing mode to the state specified by drawlt. If drawlt
is TRUE, changes made by most List Manager calls will cause some sort of drawing to
take place. If drawltis FALSE, all cell drawing is disabled. (Two exceptions: The scroll
bars are still updated after LSize, and the scroll arrows are still highlighted if the user clicks
them.)

The recommended use of LDoDraw is to disable drawing while you’re building a list (that
is, adding rows or columns, setting or changing cell values, or setting default selections).
Once you’ve finished building the list, you should then re-enable drawing. In general,
drawing should be on while you’re in your event loop and dispatching events to the List
Manager.

PROCEDURE LScroll (dCols,dRows: INTEGER; lHandle: ListHandle);

LScroll scrolls the given list by the number of columns and rows specified in dCols and
dRows, either positively (down and to the right) or negatively (up and to the left).
Scrolling is pinned to the list’s dataBounds. If drawing is on, LScroll does all necessary
updating of the screen.
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PROCEDURE LAutoScroll (lHandle: ListHandle):

For the given list, LAutoScroll scrolls the list until the first selected cell is visible. It
automatically places the first selected cell in the top left corner of the visible réctangle.
PROCEDURE LUpdate (theRgn: RgnHandle; lHandle: ListHandle);
LUpdate should be called in response to an update event. TheRgn should be set to the
visRgn of the list’s port (for more details, see the BeginUpdate procedure in the Window

Manager chapter). It redraws any visible cells in 1Handle that intersect theRgn. It also
redraws the controls, if necessary.
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PROCEDURE LActivate (act: BOOLEAN; lHandle: ListHandle):;

Call LActivate to activate or deactivate the list specified by IHandle (in response to an
activate event in the window containing the list). The act parameter should be set to TRUE
to activate the list, or FALSE to deactivate the list. LActivate highlights or unhighlights the
selections, and shows or hides the scroll bars (but not the size box, if any).

DEFINING YOUR OWN LISTS

The List Manager calls a list definition procedure to perform any additional list initialization
(such as the allocation of storage space for the application), to draw a cell, to invert the
highlight state of a cell, and to dispose cf any data it may have allocated. The system
resource file includes a default list definition procedure for a standard text-only list; you
may, however, wish to define your own type of list with special features.

To define your own type of list, you write a list definition procedure and store it in a
resource file as a resource of type 'LDEF'. The standard list definition procedure has a
resource ID of 0; your definition procedure should have a different ID.

When you create a list, you provide the resource ID of the list definition procedure to be
used. The List Manager calls the Resource Manager to access the list definition procedure
with the given resource ID. The Resource Manager reads the list definition procedure into
memory and returns a handle to it. The List Manager then stores this handle in the
listDefProc field of the list record.

The List Definition Procedure

The list definition procedure is usually written in assembly language, but may be written in
Pascal.

Assembly-language note: The procedure’s entry point must be at the beginning.

You may choose any name you wish for your list definition procedure. Here’s how you
would declare one named MyList:

PROCEDURE MyList (lMessage: INTEGER; lSelect: BOOLEAN; lRect: Rect;
1Cell: Cell; lDataOffset,lDatalLen: INTEGER; lHandle:
ListHandle) ;

The IMessage parameter identifies the operation to be performed. It has one of the
following values:

CONST 1lInitMsg = 0; {do any additional list initialization}
1lDrawMsg = 1; {draw the cell }
lHiliteMsg = 2; {invert cell's highlight state}
1CloseMsg = 3; {take any additional disposal action}
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LSelect is used for both the drawing and highlighting operations; it’s TRUE if the cell
should be selected.

LRect indicates the rectangle in which a cell should be drawn. LDataOffset is the offset
into the cell data of the cell to be drawn or highlighted; IDataLen is the length in bytes of
that cell’s data. LHandle is the handle to the list record.
The routines that perform these operations are described below.

Note: “Routine” here doesn’t necessarily mean a procedure or function. While it’s

a good idea to set these up as subfunctions within the list definition procedure,
you’re not required to do so.

The Initialize Routine

The list definition procedure is called by the LNew function with an initMsg message after
all list initialization has been completed. Since all default settings have been stored in the
list record, this routine is a good place to change any of these settings. This routine can
also be used to allocate any private storage needed by the list definition procedure.

The Draw Routine

The list definition procedure receives a IDrawMsg message when a cell needs to be drawn.
The 1Select parameter is TRUE if the given cell should be selected.

LRect is the rectangle in which the cell should be drawn. The draw routine sets the
clipping region of the list’s window to this rectangle.

LDataOffset is the offset into the cell data of the cell to be drawn; 1Datalen is the length of
that cell’s data in bytes.
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The Highlight Routine

The definition procedure receives a IHiliteMsg message when a cell’s data is visible and its
highlight state needs to be inverted (from selected to deselected or vice versa). This routine
is provided for the extra speed usually gained by using an invert operation instead of a
combination of the draw and highlight operations.

The parameters for this routine are identical to those for the IDrawMsg routine. If you want

(for instance, if highlighting is more complicated than mere inversion), you can simply call
your IDrawMsg routine when you get a IHiliteMsg message.

The Close Routine

The definition procedure receives a 1CloseMsg message in response to a LDispose call. If
any private storage was allocated by the definition procedure, this routine should dispose
of it.
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SUMMARY OF THE LIST MANAGER PACKAGE

Constants

CONST { Masks for automatic scrolling }

1DoVAutoscroll
1DoHAutoscroll

2 {set to allow automatic vertical scrolling}
1 ({set to allow automatic horizontal scrolling}

{ Masks for selection flags }

10nlyOne = -128; {set if only one selection at a time}
lExtendDrag = 64; {set for dragging without Shift key}
1NoDisjoint = 32; {set to turn off multiple selections with }
{ click}
1NoExtend = 16; {set to not extend Shift selections}
1NoRect = 8; {set to not grow selections as rectangles}
lUseSense = 4; {set for Shift to use sense of first cell}
INoNilHilite = 2; {set to not highlight empty cells}

{ Messages to list definition procedure }

1lInitMsg = 0; {initialize list, set defaults, allocate space}
1DrawMsg = 1; {draw the indicated cell data}
lHiliteMsg = 2; {invert (select/deselect) the state of a cell}

1CloseMsg = 3; {dispose of list and any associated data}

Data Types

TYPE Cell = Point;

DataArray PACKED ARRAY [0..32000] OF CHAR;
DataPtr “DataArray;
DataHandle = “DataPtr;

ListRec =
RECORD

rView: Rect; {list's display rectangle}
port: GrafPtr; {list's grafPort}
indent: Point; {indent distance}
cellSize: Point; {cell size}
visible: Rect; {boundary of visible cells}
vScroll: ControlHandle; {vertical scroll bar}
hScroll: ControlHandle; {horizontal scroll bar}
selFlags: SignedByte; {selection flags}
lActive: BOOLEAN; {TRUE if active}
lReserved: SignedByte; {reserved}
listFlags: SignedByte; {automatic scrolling flags}
clikTime: LONGINT; {time of last click}
clikLoc: Point; {position of last click}
mouseLoc: Point; {current mouse location}
1ClikLoop: Ptr; {routine for LClick}
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lastClick: Cell; {last cell clicked}
refCon: LONGINT; {list's reference value}
listDefProc: Handle; {list definition procedure}
userHandle: Handle; {additional storage}
dataBounds: Rect; {boundary of cells allocated}
cells: DataHandle; {cell data}
maxIndex: INTEGER; {used internally}
cellArray: ARRAY [1..1] OF INTEGER {offsets to data}
END;
ListPtr = “~ListRec;

ListHandle = "“ListPtr;

Routines

Creating and Disposing of Lists

FUNCTION LNew (rView,dataBounds: Rect; cSize: Point; theProc:
INTEGER; theWindow: WindowPtr; drawIlt,
hasGrow, scrollHoriz,scrollVert: BOOLEAN)
ListHandle;

PROCEDURE LDispose (lHandle: ListHandle):;

Adding and Deleting Rows and Columns

W

FUNCTION LAddColumn (count,colNum: INTEGER; lHandle: ListHandle) <
INTEGER; £

FUNCTION LAddRow (count, rowNum: INTEGER; lHandle: ListHandle) -
INTEGER; 2

PROCEDURE LDelColumn (count, colNum: INTEGER; lHandle: ListHandle); H
PROCEDURE LDelRow (count, rowNum: INTEGER; lHandle: ListHandle); 02
=

Operations on Cells

PROCEDURE LAddToCell (dataPtr: Ptr; datalen: INTEGER; theCell: Cell;
lHandle: ListHandle):;
PROCEDURE LClrCell (theCell: Cell; lHandle: ListHandle);

PROCEDURE LGetCell (dataPtr: Ptr; VAR datalLen: INTEGER; theCell:
Cell; lHandle: ListHandle);
PROCEDURE LSetCell (dataPtr: Ptr; dataLen: INTEGER; theCell: Cell;

lHandle: ListHandle) ;
PROCEDURE ILCellSize (cSize: Point; lHandle: ListHandle );
FUNCTION LGetSelect (next: BOOLEAN; VAR theCell: Cell; lHandle:
ListHandle) : BOOLEAN;
PROCEDURE LSetSelect (setIt: BOOLEAN; theCell: Cell; lHandle:

ListHandle) ;

Mouse Location

FUNCTION LClick (pt: Point; modifiers: INTEGER; lHandle:
ListHandle) : BOOLEAN;

FUNCTION LLastClick (lHandle: ListHandle) : Cell;
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Accessing Cells

PROCEDURE LFind (VAR offset,len: INTEGER; theCell: Cell; lHandle:
ListHandle) ;

FUNCTION LNextCell (hNext,vNext: BOOLEAN; VAR theCell: Cell; lHandle:
ListHandle) : BOOLEAN

PROCEDURE LRect (VAR cellRect: Rect; theCell: Cell; 1lHandle:
ListHandle) ;

FUNCTION LSearch (dataPtr: Ptr; datalLen: INTEGER; searchProc: Ptr;
VAR theCell: Cell; lHandle: ListHandle) : BOOLEAN;

PROCEDURE LSize (listWidth, listHeight: INTEGER; lHandle:
ListHandle) ;

List Display

PROCEDURE LDraw (theCell: Cell; lHandle: ListHandle):;

PROCEDURE LDoDraw (drawIt: BOOLEAN; lHandle: ListHandle);

PROCEDURE LScroll (dCols,dRows: INTEGER; lHandle: ListHandle);

PROCEDURE LAutoScroll (lHandle: ListHandle);

PROCEDURE LUpdate (theRgn: RgnHandle; lHandle: ListHandle);

PROCEDURE LActivate (act: BOOLEAN; lHandle: ListHandle):;

List Definition Procedure

PROCEDURE MyListDef (lMessage: INTEGER; lSelect: BOOLEAN; lRect: Rect:
1Cell: Cell; lDataOffset,lDatalLen: INTEGER;
1lHandle: ListHandle);

Assembly-Language Information

Constants

; Automatic scrolling flags

1DoVAutoscroll .EQU 1 ;set to allow automatic vertical scrolling
1DoHAutoscroll .EQU 0 ;set to allow automatic horizontal scrolling

; Selection flags

10nlyOne .EQU 7 ;set if only one selection at a time
1ExtendDrag .EQU 6 ;set for dragging without Shift key
1NoDisjoint .EQU 5 ;set to turn off multiple selections with
; click
1NoExtend .EQU 4 ;set to not extend Shift selections
1NoRect .EQU 3 ;set to not grow selections as rectangles
lUseSense .EQU 2 ;set for Shift to use sense of first cell
1NoNilHilite .EQU 1 ;set to not highlight empty cells
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; Messages to list definition procedure

1InitMsg
1DrawMsg
1HiliteMsg
1CloseMsg

.EQU 0 ;initialize list, set defaults, allocate space
.EQU 1 ;draw the indicated cell data

.EQU 2 ;invert (select/deselect) the state of a cell
.EQU 3 ;dispose of list and any associated data

; Routine selectors
; (Note: You can invoke each of the List Manager routines with a macro
; that has the same name as the routine preceded by an underscore.)

lActivate
1AddColumn
1AddRow
1AddToCell
1lAutoScroll
1CellSize
1Click
1ClrCell
1DelColumn
lDelRow
1Dispose
lDoDraw
1Draw
1Find
1GetCell
1lGetSelect
lLastClick
1New
1NextCell
1Rect
1Scroll
1lSearch
1SetCell
1SetSelect
1Size
lUpdate

.EQU 0

.EQU 4

.EQU 8

.EQU 12

.EQU 16

.EQU 20

.EQU 24

.EQU 28

.EQU 32

.EQU 36

.EQU 40

.EQU 44

.EQU 48

.EQU 52

.EQU 56

.EQU 60

.EQU 64

.EQU 68 w
.EQU 72 =
.EQU 76 Y
.EQU 80 =2
.EQU 84 ::
.EQU 88 =
.EQU 92 s
.EQU 96 7
.EQU 100

List Record Data Structure

rView
port
indent
cellSize
visible
vScroll
hScroll
selFlags
lActive
clikTime
clikLoc
mouseLoc
IClikLoop

List’s display rectangle (rectangle; 8 bytes)
List’s grafPort (portRec bytes)

Indent distance (point; long)

Cell size (point; long)

Boundary of visible cells (rectangle; 8 bytes)
Handle to vertical scroll bar

Handle to horizontal scroll bar

Selection flags (byte)

Nonzero if active (byte)

Time of last click (long)

Position of last click (point; long)

Current mouse location (point; long)
Pointer to routine to be called during LClick
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lastClick Last cell clicked (point; long)

refCon Reference value (long)

listDefHandle Handle to list definition procedure

userHandle Handle to usét storage

dataBounds Boundary of ¢tlls allocated (rectangle; 8 bytes)
cells Handle to cell data

maxIndex Used intetnally (word)

cellArray Offsets to cells

Trap Macro Name
_Pack0

(chii_e: “You can invoke each of the List Manager routines with a macro that has the same
nartie ds the routine preceded by an undetscore.)
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ABOUT THIS CHAPTER

This chapter describes the SCSI Manager, the part of the Operating System that controls the
exchange of information between a Macintosh and peripheral devices connected through the
Small Computer Standard Interface (SCSI).

The SCSI Manager is the Macintosh implementation of an SCSI bus and its attached
devices. This chapter describes the routines and data structures you’ll use to communicate
between a Macintosh and peripherals over an SCSI bus. It also explains how to write an
SCSI device driver that’s capable of performing the Macintosh system startup.

This chapter provides information needed to connect a device to the Macintosh via an SCSI
bus; it is not intended as a guide to designing an SCSI device. A familiarity with the
American National Standard Committee (ANSC) documentation for SCSI, specifically the
ANSC X3T9.2/82-2 draft proposal, is assumed; the information provided in the draft
proposal will not be repeated in this chapter.

You should also already be familiar with:
m the use of devices and device drivers, as described in the Device Manager chapter
m sectors and file tags, as described in the Disk Driver chapter

m any documentation provided with the particular SCSI device you want to connect to
the Macintosh

ABOUT THE SCSI MANAGER

The Small Computer Standard Interface (SCSI) is a specification of mechanical,
electrical, and functional standards for connecting small computers with intelligent
peripherals such as hard disks, printers, and optical disks. The SCSI Manager is the part
of the Operating System that provides routines and data structures for communicating
between a Macintosh and peripheral devices according to this industry-standard interface.

Up to eight devices can be connected, in a daisy-chain configuration, to an SCSI bus.
When two SCSI devices communicate with each other, one acts as the initiator and the
other as the target. The initiator asks the target to perform a certain operation, such as
reading a block of data. An SCSI device typically has a fixed role as an initiator or target;
for instance, the Macintosh acts as initiator to a variety of peripherals acting as targets.
There may also be intelligent peripherals capable of acting as initiators. Multiple initiators
(as well as multiple targets) are allowed on an SCSI bus, but only one Macintosh can be
connected to an SCSI bus at a time.
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Each device on the bus has a unique ID, an integer from 0 to 7. The Macintosh always has
an ID of 7; peripheral devices should choose another number.

At any given time, the Apple SCSI bus is in one of eight phases. When no SCSI device is
actively using the bus, the bus is in the bus free phase.
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Since multiple initiators are possible, an initiator must first gain control of the bus; this
process is called the arbitration phase.

Note: If more than one initiator arbitrates for use of the bus at the same time, the
initiator with the higher ID gains control first. Once an initiator (regardless of ID)
gains control of the bus, no other device can interrupt that session.

Once the initiator has gained control of the bus, it selects the target device that will be asked
to perform a certain operation; this phase, known as the selection phase, includes an
acknowledgement from the target that it has been selected. In the event that the target
suspends (or disconnects) the communication, an optional phase, known as the
reselection phase, lets the target reconnect to the initiator.

In the command phase, the initiator tells the target what operation to perform. The data
phase follows; this is when the actual transfer of data between initiator and target takes
place. When the operation is completed, the target sends two completion bytes. The first
byte contains status information and the second contains a message; they constitute the
status phase and message phase respectively.

A typical communication might involve a Macintosh requesting a block of data to be read
from a hard disk connected via an SCSI bus. The Macintosh waits for a bus free phase to
occur and then arbitrates for use of the bus. It selects the hard disk as target and sends the
command for the read operation. The hard disk transfers the requested data back to the
Macintosh, completing the session by sending the status and message bytes.

USING THE SCSI MANAGER

The SCSI Manager is automatically initialized when the system starts up. To gain control
of the SCSI bus, call SCSIGet. To select a target device to perform an operation (such as
reading or writing data), call SCSISelect. The SCSICmd function tells the target device
what operation to perform.

To transfer data from the target device to the Macintosh, you can call SCSIRead;
SCSIWrite transfers data from the Macintosh to the target device. The read and write
operations can be performed without polling and waiting for the /REQ line on each data
byte by calling SCSIRBlind and SCSIWBIlind, respectively. All four read/write functions
require a transfer instruction block telling the SCSI Manager what to do with the data bytes
transferred during the data phase.

The SCSIComplete function gives the current command a specified number of ticks to
complete and then returns the status and message bytes.

You can obtain a bit map of the SCSI control and status bits by calling SCSIStat. To reset
the SCSI bus (typically when a device has left it in a suspended phase), call SCSIReset.

Describing the Operation to be Performed

You tell the SCSI Manager what operation to perform by passing a pointer to a command
;l(eSS%rgipztog block; the SCSI command structure is outlined in the ANSC document
2/82-2.
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When the command to be performed involves a transfer of data (such as a read or write
operation), you also need to pass a pointer to a transfer instruction block, which tells
the SCSI Manager what to do with the data bytes transferred during the data phase. A
transfer instruction block contains a pseudo-program consisting of a variable number of
instructions; it’s similar to a subroutine except that the instructions are provided and
interpreted by the SCSI Manager itself. The instructions are of a fixed size and have the
following structure:

TYPE SCSIInstr = RECORD
scOpcode: INTEGER; {operation code}
scParaml: LONGINT; {first parameter}
scParam2: LONGINT {second parameter}
END;

Eight instructions are available; their operation codes are specified with the following
predefined constants:

CONST scInc = 1; {SCINC instruction}
scNoInc = 2; {SCNOINC instruction}
scAdd = 3; {SCADD instruction}
scMove = 4; {SCMOVE instruction}
scLoop = 5; {SCLOOP instruction}
ScNOp = 6; {SCNOP instruction}
scStop = 7; {SCSTOP instruction}
scComp = 8; {SCCOMP instruction}

A description of the instructions is given below.

opcode = sclnc paraml = buffer param2 = count

The SCINC instruction moves count data bytes to or from buffer, incrementing buffer by
count when done.

opcode = scNolnc paraml = buffer param2 = count

The SCNOINC instruction moves count data bytes to or from buffer, leaving buffer
unmodified.

opcode = scAdd paraml = addr param2 = value

The SCADD instruction adds the given value to the address in addr. (The addition is
performed as an MC68000 long operation.)

opcode = scMove paraml = addrl param2 = addr2

The SCMOVE instruction moves the value pointed at by addr1 to the location pointed to by
addr2. (The move is an MC68000 long operation.)
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opcode = scLoop paraml = relAddr param2 = count

The SCLOOP instruction decrements count by 1. If the result is greater than 0, pseudo-
program execution resumes at the current address+relAddr. If the result is 0, pseudo-
program execution resumes at the next instruction. RelAddr should be a signed multiple of
the instruction size (10 bytes). For example, to loop to the immediately preceding
instruction, the relAddr field would contain —10. To loop forward by three instructions, it
would contain 30.

opcode = scNOp paraml = NIL param2 = NIL

The SCNOP instruction does nothing.

opcode = scStop paraml = NIL param2 = NIL

The SCSTOP instruction terminates the pseudo-program execution, returning to the calling
SCSI Manager routine.

opcode = scComp paraml = addr param2 = count

The SCCOMP instruction is used only with a read command. Beginning at addr, it

compares incoming data bytes with memory, incrementing addr by count when done. If
the bytes do not compare equally, an error is returned to the read command.

Example

This example gives a transfer instruction block for a transfer of six 512-byte blocks of data
from or to address $67B50.

SCINC $67B50 512
SCLOOP -10 6
SCSTOP
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SCSI MANAGER ROUTINES

Assembly-language note: Unlike most other Operating System routines, the SCSI
Manager routines are stack-based. You can invoke each of the SCSI routines with a
macro that has the same name as the routine preceded by an underscore. These macros,
however, aren’t trap macros themselves; instead they expand to invoke the trap macro
_SCSIDispatch. The SCSI Manager determines which routine to execute from the
routine selector, an integer that’s passed to it in a word on the stack. The routine
selectors are as follows:

scsiReset .EQU 0
scsiGet .EQU 1
scsiSelect .EQU 2
scsiCmd .EQU 3
scsiComplete .EQU 4
scsiRead .EQU 5
scsiWrite .EQU 6
scsiRBlind .EQU 8
scsiWBlind .EQU 9
scsiStat .EQU 10

Most of the SCSI Manager routines return an integer result code of type OSErmr. Each
routine lists all of the applicable result codes, along with a short description of what the
result code means. Lengthier explanations of all the result codes can be found in the
summary at the end of this chapter.

Warning: The error codes returned by SCSI Manager routines typically indicate
only that a given operation failed. To determine the actual cause of the failure, you
need to send another SCSI command asking the device what went wrong.
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FUNCTION SCSIReset : OSErr; <]
=2

SCSIReset resets the SCSI bus. s
0

Fa

Resultcodes  noFErr No error 3

commErr Breakdown in SCSI protocols

FUNCTION SCSIGet : OSErr;

SCSIGet arbitrates for use of the SCSI bus.

Resultcodes  noErr No error
commErr Breakdown in SCSI protocols
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FUNCTION SCSISelect (targetID: INTEGER) : OSErr;

SCSISelect selects the device whose ID is in targetID.
Resultcodes  noErr No error
commErr Breakdown in SCSI protocols
FUNCTION SCSICmd (buffer: Ptr; count: INTEGER) : OSErr:;

SCSICmd sends the command pointed to by buffer to the selected target device. The size
of the command in bytes is specified in count.

Result codes  poErr No error
commErr Breakdown in SCSI protocols
phaseErr Phase error

FUNCTION SCSIRead (tibPtr: Ptr) : OSErr:;

SCSIRead transfers data from the target to the initiator, as specified in the transfer
instruction block pointed to by tibPtr.

Resultcodes  noErr No error
badParmsErr  Unrecognized instructian in transfer instruction block
commErr Breakdown in SCSI protocols
compareErr  Data comparison error (with scComp command in
transfer instruction block)
phaseErr Phase error

FUNCTION SCSIRBlind (tibPtr: Ptr) : OSErr:;

SCSIRBIind is functionally identical to SCSIRead, but does not poll and wait for the /REQ
line on each data byte. Rather, the /REQ line is polled only for the first byte transferred by
each SCINC, SCNOINC, or SCCOMP instruction. For in-tance, given the following
transfer instruction block

SCINC $67B50 512
SCLOOP -10 6
SCSTOP

SCSIRBIind polls and waits only for the first byte of each 512-byte block transferred.

Resultcodes  noErr No error
badParmsErr  Unrecognized instruction
commErr Breakdown in SCSI protocols
compareErr  Data comparison error
phaseErr Phase error
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FUNCTION SCSIWrite (tibPtr: Ptr) : OSErr;

SCSIWrite transfers data from the initiator to the target, as specified in the command
descriptor block pointed to by tibPtr.

Resultcodes  noErr No error
badParmsErr  Unrecognized instruction
commErr Breakdown in SCSI protocols
phaseErr Phase error

FUNCTION SCSIWBlind (tibPtr: Ptr) : OSErr;

SCSIWBIind is functionally identical to SCSIWrite, but does not poll and wait for the
/REQ line on each data byte. As with SCSIRBlind, SCSIWBIind polls the /REQ line only
for the first byte transferred by each SCINC, SCNOINC, or SCCOMP instruction.

Resultcodes  noErr No error
badParmsErr  Unrecognized instruction
commErr Breakdown in SCSI protocols
phaseErr Phase error

FUNCTION SCSIComplete (VAR stat,message: INTEGER; wait: LONGINT)
OSErr;

SCSIComplete gives the current command wait number of ticks to complete; the two
completion bytes are returned in stat and message.

Result codes noErr No error
commErr Breakdown in SCSI protocols
phaseErr Phase error

FUNCTION SCSIStat : INTEGER;

This function returns a bit map of SCSI control and status bits; these bits are shown in
Figure 1. See the NCR 5380 SCSI chip documentation for a description of these signals.
(Bits 0-9 are complements of the SCSI bus standard signals.)
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END [DMA|PTY [INT |PHS|BSY
DMA|REQ|ERR |REQ|MAT|ERR ATN|ACK|RST |BSY REQ|MSG|C/D | 1/0 | SEL | DBP

Figure 1. SCSI Control and Status Bits

Resultcodes  noErr Na error
commErr Breakdown in SCSI protocols
phaseErr Phase error
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WRITING A DRIVER FOR AN SCSI BLOCK DEVICE

Device drivers are usually written in assembly language. The structure of a device driver is
described in the Device Manager chapter. This section presents additional information to
enable SCSI block devices to perform the Macintosh system startup.

For each attached SCSI device, the ROM attempts to read in its driver prior to system
startup. In order to be loaded, the device must place two data structures in the first two
physical blocks. A driver descriptor map must be put at the start of physical block 0; it
identifies the various device drivers available for loading (see Figure 2). The drivers can
then be located anywhere else on the device and can be as large as necessary.

sbSig (word) always $4552

sbBIkSize (word) block size of device

sbBlkCount (long word) number of blocks on device

sbDevType (word) device type

sbDevID (word) device ID

sbData (long word) not used

sbDrvrCount (word) driver descriptor count
first ddBlock (long word) first block of driver
driver ddSize (word) driver size in blocks
descriptor ddType (word) system type (1 for Macintosh

Plus)

Figure 2. Driver Descriptor Map

A second data structure, the device partition map, must be put at the start of physical
block 1; it describes the allocation of blocks on the device for different partitions and/or
operating systems (see Figure 3).

pdSig (word) always $5453
fivst pdStart (long word) | starting block address
p::titi on pdSize (long word) number of blocks

pdFSID (long word) file system ID ("TFS1" for
Macintosh Plus)

Figure 3. Device Partition Map
Since there’s no field in the device partition map for specifying the number of partitions,

you need to signal the end of the map with a partition whose pdStart, pdSize, and pdFSID
fields are set to 0.
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The system startup procedure takes the following steps:

1. It attempts to select the first target device on the bus by its ID, beginning with the
device, if any, having an ID of 6.

2. It reads the first 256 bytes of physical block 0, checking for the signature indicating a
valid driver descriptor map ($4552). It then reads the device partition map from
physical block 1 and checks for the proper signature ($5453).

3. It searches the driver descriptor map for a driver for the Macintosh.

4. It reads the driver from the indicated physical blocks into the system heap, using
standard SCSI read commands. It checks for a proper driver signature.

5. It calls the driver to install itself, and passes a pointer to the device partition map for
examination by the driver.

6. It performs steps 1 through 5 for all other SCSI devices on the bus.

Note: During system startup, the SCSI Manager may call SCSIReset after your
driver has been loaded.

Since the driver is called to install itself, it must contain code to set up its own entry in the
unit table and to call its own Open routine. An example of how to do this can be obtained
from

Developer Technical Support.
Mail Stop 3-T

Apple Computer, Inc.

20525 Mariani Avenue
Cupertino, CA 95014
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SUMMARY OF THE SCSI MANAGER

Constants

CONST { Transfer instruction operation codes }

sclnc = 1; {SCINC instruction}
scNoInc = 2; {SCNOINC instruction}
scAdd = 3; {SCADD instruction}
scMove = 4; {SCMOVE instruction}
scLoop = 5; {SCLOOP instruction}
scNop = 6; {SCNOP instruction}
scStop = 17; {SCSTOP instruction}
scComp = §; {SCCOMP instruction}

{ SCSI Manager result codes }

scBadParmsErr = 4; {unrecognized instruction in transfer }
{ instruction block}
scCommErr = 2; {breakdown in SCSI protocols: usually no }
{ device connected or bus not terminated}
scCompareErr = 6; {data comparison error during read (with }

{ SCCOMP instruction in transfer }
{ instruction block)}

scPhaseErr = 5; ({phase error: target and initiator not in
{ agreement as to type of information to }
{ transfer}

Data Types

TYPE SCSIInstr = RECORD
scOpcode: INTEGER; {operation code}
scParaml: LONGINT; {first parameter}
scParam2: LONGINT {second parameter}

END;
Routines
FUNCTION SCSIReset : OSErr;
FUNCTION SCSIGet : OSErr;
FUNCTION SCSISelect (targetID: INTEGER) : OSErr;
FUNCTION SCSICmd (buffer: Ptr; count: INTEGER) : OSErr;
FUNCTION SCSIRead (tibPtr: Ptr) : OSErr;
FUNCTION SCSIRBlind (tibPtr: Ptr) : OSErr;
FUNCTION SCSIWrite (tibPtr: Ptr ) : OSErr;

FUNCTION SCSIWBlind (tibPtr: Ptr) : OSErr;

FUNCTION SCSIComplete (VAR stat,message: INTEGER; wait: LONGINT) :
OSErrx;

FUNCTION SCSIStat : INTEGER;
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Assembly-Language Information

Constants

; Transfer instruction operation codes
scInc .EQU 1 ;SCINC instruction
scNoInc .EQU 2 ;SCNOINC instruction
scAdd .EQU 3 ;SCADD instruction
scMove .EQU 4 ; SCMOVE instruction
scLoop .EQU 5 ;SCLOOP instruction
ScNOp .EQU 6 ;SCNOP instruction
scStop .EQU 7 ;SCSTOP instruction
scComp .EQU 8 ;SCCOMP instruction

; Routine selectors
; (Note: You can invoke each of the SCSI Manager routines with a macro
; that has the same name as the routine preceded by an underscore.)

scsiReset .EQU 0
scsiGet .EQU 1
scsiSelect .EQU 2
scsiCmd .EQU 3
scsiComplete .EQU 4
scsiRead .EQU 5
scsiWrite .EQU 6
scsiRBlind .EQU 8
scsiWBlind .EQU 9
scsiStat .EQU 10

; SCSI Manager result codes

scBadParmsErr .EQU 4 ;unrecognized instruction in transfer
; instruction block
scCommErr .EQU 2 ;breakdown in SCSI protocols: wusually no N
; device connected or bus not terminated -
scCompareErr .EQU 6 ;data comparison error during read (with %
; scComp command in transfer instruction 2,
; block) z
scPhaseErr .EQU 5 ;phase error: target and initiator not in o
; agreement as to type of information to s
; transfer oS
e

Trap Macro Name
_SCSIDispatch

(Note: You can invoke each of the SCSI Manager routines with a macro that has the same
name as the routine preceded by an underscore.)
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The Time Manager

ABOUT THIS CHAPTER

This chapter describes the Time Manager, the part of the Operating System that lets you
schedule a routine to be executed after a given number of milliseconds have elapsed.

ABOUT THE TIME MANAGER

The Time Manager provides the user with an asynchronous “wakeup” service with 1-
millisecond accuracy; it can have any number of outstanding wakeup réquests. The Time
Manager is independent of clock speed or interrupts, and should be used in place of cycle-
counting timing loops.

An application can add any number of tasks for the Time Manager to schedule. These tasks
can perform any desired action so long as they don’t ikike any calls to the Meémory -
Manager, directly or indirectly, and don’t depend on H&ndles to unlocked blocks being
valid. They must preserve all registers other than AO—A3 and DO-D3. If they use
application globals, they must also ensure that register A5 contains the address of the
boundary between the application globals and the application parameters; for details, see
SetUpAS and RestoreAS in chapter 13.

Note: To perform periodic actions that do allocate aiitl release memory, you can use
the Désk Manager procedure SystémTask.

Information describing each Time Manager task is contained in the Time Manager queue;
you need only supply a pointer to the routine to be executed. The Time Manager queue is a
standard Macintosh queue, as described in the Operating System Ultilities chapter. Each
entry in the Time Manager queue has the following structure:

TYPE TMTask = RECORD

qlLink: QElemPtr; {next queue entry}
qType: INTEGER; {queue type}
tmAddr: ProcPtr; {pointer to routine}
tmCount: INTEGER {reserved}
END;
USING THE TIME MANAGER

The Time Manager is automatically initialized when the system starts up. Since the “sleep”
time for a given task can be as small as 1 millisecond, you need to install a queue element in
the Time Manager queue before actually making the wakeup request; to do this, call
InsTime. To make the actual wakeup request, call PrimeTime. When you’re done, call
RmvTimie to remove the element from the queue.

w0
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o
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o
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TIME MANAGER ROUTINES

PROCEDURE InsTime (tmTaskPtr: QElemPtr) ;

Trap macro _InsTime
On entry AQ: tmTaskPtr (pointer)
On exit DO: result code (word)

InsTime adds the task specified by tmTaskPtr to the Time Manager queue. InsTime returns
one of the result codes listed below.

Result codes noErr No error

PROCEDURE PrimeTime (tmTaskPtr,count: LONGINT);

Trap macro _PrimeTime

On entry AQ: tmTaskPtr (pointer)
DO0: count (long word)
On exit DO: result code ( word)

PrimeTime schedules the routine specified by tmTaskPtr to be executed after count
milliseconds have elapsed. The queue element must already be inserted into the queue by a
call to InsTime before making the PrimeTime call. The PrimeTime routine returns
immediately, and the specified routine will be executed after count milliseconds have
elapsed.

Result codes noErr No error

PROCEDURE RmvTime (tmTaskPtr: QElemPtr);

Trap macro _RmvTime
On entry AQ: tmTaskPtr (pointer)
On exit DO: result code (word)

RmvTime removes the task specified by tmTaskPtr from the Time Manager queue.
RmvTime returns one of the result codes listed below.

Result codes noErr No error
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SUMMARY OF THE TIME MANAGER

Data Types

TYPE TMTask = RECORD
qLink: QElemPtr; {next queue entry}
gType: INTEGER; {queue type}
tmAddr: ProcPtr; {pointer to task}
tmCount : INTEGER {reserved}

END;

Routines

PROCEDURE InsTime (tmTaskPtr: QElemPtr);

PROCEDURE RmvTime (tmTaskPtr: QElemPtr) ;

PROCEDURE PrimeTime (tmTaskPtr,count: LONGINT):;

Assembly-Language Information

Routines

Trap macro On entry On exit

_InsTime AQ: tmTaskPtr (ptr) DO: result code (word)
_RmvTime AQ: tmTaskPtr (ptr) DO: result code (word)
_PrimeTime AQ: tmTaskPtr (ptr) DO: result code (word)

DO: count (long)

Structure of Time Manager Queue Entry

gLink Pointer to next queue entry
qType Queue type (word)
tmAddr Pointer to task

tmCount Reserved (word)
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APPENDIX A: ROUTINES THAT MAY MOVE
OR PURGE MEMORY

This appendix lists all the new routines that may move or purge blocks in the heap. As
described in chapter 1 of Volume II, calling these routines may cause problems if a handle
has been dereferenced. None of these routines may be called from within an interrupt,
such as in a completion routine or a VBL task.

DelMenultem
Draw1Control
FindDItem
FontMetrics
GetlIndResource
GetlIndType
Get1NamedResource
GetlResource
HideDItem
InsMenultem
MeasureText
MoveHHi
NewEmptyHandle
OpenRFPerm
PStr2Dec
Dec2Str
CStr2Dec
ShowDItem
TEAutoView
TEPinScroll
TESelView
TrackBox
UpdtControl
UpdtDialog
ZoomWindow
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APPENDIX B: SYSTEM TRAPS

This appendix lists the trap macros for the new Toolbox and Operating System routines and
their corresponding trap word values in hexadecimal. The “Name” column gives the trap
macro name (without its initial underscore character). In those cases where the name of the
equivalent Pascal call is different, the Pascal name appears indented under the main entry.
The routines in Macintosh packages are listed under the macros they invoke after pushing a
routine selector onto the stack; the routine selector follows the Pascal routine name in

parentheses.

There are two tables: The first is ordered alphabetically by name; the second is ordered
numerically by trap number, for use when debugging. (The trap number is the last two
digits of the trap word unless the trap word begins with A9, in which case the trap number
is 1 followed by the last two digits of the trap word.)

Warning: Traps that aren’t currently used by the system are reserved for future

use.
Name

CalcMask

CopyMask

CountlResources

Count1Types

DelMenultem

Draw1Control

FindDItem

Fix2Frac

Fix2Long

Fix2X

FixAtan2

FixDiv

FontMetrics

Frac2Fix

Frac2X

FracCos

FracDiv

FracMul

FracSin

FracSqrt

GetlIxResource
GetlIndResource

Getl1IxType
GetlIndType

Get1NamedResource

GetlResource

HCIrRBit

HFSDispatch
OpenWD (1)
CloseWD )

Trap word

A838
A817
A80D
A81C
A952
A96D
A984
Ag41
A840
A843
A818
A84D
A835
A842
A845
AB47
A84B
AB4A
A848
A849
A8OE

A8OF

A820
A81F
A068
A260

Name

CatMove
DirCreate
GetWDInfo
GetFCBInfo
GetCatlnfo
SetCatInfo
SetVollnfo
LockRng
UnlockRng
HGetState
HideDItem
HSetRBit
HSetState
InsMenultem
Long2Fix
MaxApplZone
MaxBlock
MaxSizeRsrc
MeasureText
MoveHHi
NewEmptyHandle
OpenRFPerm
Pack0
LActivate
LAddColumn
LAddRow
LAddToCell
LAutoScroll
LCellSize
LClick

(24)

Trap word

A069
A827
A067
AQ6A
A826
A83F
A063
A061
A821
A837
A064
A066
A9C4
A9E7
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Name Trap word
LCIrCell (28)
LDelColumn  (32)

LDelRow (36)
LDispose (40)
LDoDraw (44)
LDraw (48)
LFind (52)
LGetCell (56)
LGetSelect (60)
LLastClick (64)
LNew (68)
LNextCell (72)
LRect (76)
LScroll (80)
LSearch (84)
LSetCell (88)
LSetSelect 92)
LSize (96)
LUpdate (100)

Pack7 A9EE
PStr2Dec 2)

Dec2Str 3)
CStr2Dec 4

Pack8 A816

Pack9 A82B

Pack10 A82C

Packl11 A82D

Pack12 A82E

Pack13 A82F

Pack14 A830

Packl15 A831

(Pack 8—-Pack 15 reserved for future use)

PPostEvent A12F

PurgeSpace A062

RelString A050

RsrcMapEntry A9CS

SCSIDispatch A815
SCSIReset 0
SCSIGet (D
SCSISelect 2)

SCSICmd 3)
SCSIComplete (4)
SCSIRead )]
SCSIWrite 6)
SCSIInstall )
SCSIRBlind  (8)
SCSIWBIlind (9)
SCSIStat (10)

SeedFill A839

SetFScaleDisable A834

ShowDItem A828

IV-306 System Traps

Name Trap word
StackSpace A065
TEAutoView AS813
TEPinScroll A812
TESelView A811
TrackBox A83B
UniquelID A810
UpdtControl A953
UpdtDialog A978
X2Fix A844
X2Frac A846
ZoomWindow A83A
Trap word  Name
A050 RelString
A067 HSetRBit
A068 HCIrRBit
A069 HGetState
AO6A HSetState
A061 MaxBlock
A062 PurgeSpace
A063 MaxApplZone
A064 MoveHHi
A065 StackSpace
A066 NewEmptyHandle
A12F PPostEvent
A260 HFSDispatch
OpenWD (1)
CloseWD 2)
CatMove (5
DirCreate (6)
GetWDInfo (7)
GetFCBInfo (8)
GetCatlnfo (9)
SetCatInfo  (10)
SetVollnfo  (11)
LockRng (16)
. UnlockRng (17)
A80D Count1Resources
A80E GetlIxResource
GetlIndResource
AS8OF Get1IxType
GetlIndType
A810 UniquellD
A81C Count1Types
AS81F GetlResource
A811 TESelView
A812 TEPinScroll
A813 TEAutoView



System Traps

Trap word Name Trap word Name
A815 SCSIDispatch A847 FracCos
SCSIReset () A848 FracSin
SCSIGet (1) AB49 FracSqrt
SCSISelect 2) A84A FracMul
SCSICmd 3) A84B FracDiv
SCSIComplete (4) A84D FixDiv
SCSIRead (&) A952 DelMenultem
SCSIWrite 6) A953 UpdtControl
SCSIInstall @) A96D Draw1Control
SCSIRBlind (8) A978 UpdtDialog
SCSIWBIind (9) A984 FindDItem
SCSIStat (10) A9C4 OpenRFPerm
A816 Pack$8 A9C5 RsrcMapEntry
A817 CopyMask A9E7 Pack0
A818 FixAtan2 LActivate (0)
AS820 Get1NamedResource LAddColumn (4)
A821 MaxSizeRsrc LAddRow (8)
A82B Pack9 LAddToCell (12)
A82C Pack10 LAutoScroll (16)
A82D Packl1 LCellSize 20)
A82E Pack12 LClick 24)
A82F Pack13 LClIrCell (28)
A830 Pack14 LDelColumn (32)
A831 Pack15 LDelRow (36)
A834 SetFScaleDisable LDispose (40)
A835 FontMetrics LDoDraw (44)
AR26 InsMenultem LDraw (48)
A827 HideDItem LFind (52)
A828 ShowDItem LGetCell  (56)
A836 GetMaskTable LGetSelect  (60)
A837 MeasureText LLastClick (64)
A838 CalcMask LNew (68)
A839 SeedFill LNextCell (72)
A83A ZoomWindow LRect (76)
A83B TrackBox LScroll (80)
A83F Long2Fix LSearch 84)
A840 Fix2Long LSetCell (88)
A841 Fix2Frac LSetSelect  (92)
A842 Frac2Fix LSize (96)
A843 Fix2X LUpdate (100)
A844 X2Fix A9EE Pack7
A845 Frac2X PStr2Dec ()
A846 X2Frac Dec2Str 3)
CStr2Dec (GY)

s3d1puaddy
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APPENDIX C: GLOBAL VARIABLES

This appendix gives an alphabetical list of all system global variables described in this
volume, along with their locations in memory.

Name

ApFont ID
BootDrive

CurDirStore
DefVCBPtr
DrvQHdr
FCBSPtr
FractEnable
FSFCBLen

FSQHdr
IntlSpec

LastFOND
MemEmr
ROMBase
RomMaplnsert

SFSaveDisk
SysFontFam

SysFontSize
TmpResLoad

ToExtFS
VCBQHdr
WidthListHand

WidthPtr
WidthTabHandle

Location

$984
$210

$398
$352
$308
$34E
$BF4
$3F6

$360
$BAO

$BC2
$220

$2AE
$BY9E

$214
$BA6

$BAS
$BOF

$3F2
$356
$8E4

$B10
$B2A

Contents

Font number of application font (word)
Working directory reference number for system
startup volume (word)

Directory ID of directory last opened (long)
Pointer to default volume control block

Drive queue header (10 bytes)

Pointer to file-control-block buffer

Nonzero to enable fractional widths (byte)

Size of a file control block; on 64K ROM, it
contains —1 (word)

File I/O queue header (10 bytes)

International software installed if not equal to —1
(long)

Handle to last family record used

Current value of MemError (word)

Base address of ROM

Flag for whether to insert map to the ROM
resources (byte)

Negative of volume reference number, used by
Standard File Package (word)

If nonzero, the font number to use for system font
(word)

If nonzero, the size of the system font (word)
Temporary SetResLoad state for calls using
ROMMaplnsert (byte)

Pointer to external file system
Volume-control-block queue header (10 bytes)
Handle to a list of handles to recently-used width
tables

Pointer to global width table

Handle to global width table

s3dipuaddy
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GLOSSARY

access path: A description of the route that the File Manager follows to access a file;
created when a file is opened.

access path buffer: Memory used by the File Manager to transfer data between an
application and a file.

active end: In a selection, the location to which the insertion point moves to complete the
selection.

allocation block: Volume space composed of multiples of logical blocks.

anchor point: In a selection, the location of the insertion point when the selection was
started.

application list: A data structure, kept in the Desktop file, for launching applications
from their documents in the hierarchical file system. For each application in the list, an
entry is maintained that includes the name and signature of the application, as well as the
directory ID of the folder containing it.

arbitration phase: The phase in which an initiator attempts to gain control of the bus.

asynchronous execution: After calling a routine asynchronously, an application is free
to perform other tasks until the routine is completed.

block map: Same as volume allocation block map.

bus free phase: The phase in which no SCSI device is actively using the bus.

catalog tree file: A file that maintains the relationships between the files and directories
on a hierarchical directory volume. It corresponds to the file directory on a flat directory

volume.

cell: The basic component of a list from a structural point of view; a cell is a box in which
a list element is displayed.

Chooser: A desk accessory that provides a standard interface for device drivers to solicit
and accept specific choices from the user.

closed file: A file without an access path. Closed files cannot be read from or written to.

clump: A group of contiguous allocation blocks. Space is allocated to a new file in
clumps to promote file contiguity and avoid fragmentation.

clump size: The number of allocation blocks to be allocated to a new file.

command phase: The phase in which the SCSI initiator tells the target what operation to
perform.
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completion routine: Any application-defined code to be executed when an
asynchronous call to a routine is completed.

data buffer: Heap space containing information to be written to a file or device driver
from an application, or read from a file or device driver to an application.

data fork: The part of a file that contains data accessed via the File Manager.

data phase: The phase in which the actual transfer of data between an SCSI initiator and
target takes place.

default directory: A directory that will be used in File Manager routines whenever no
other directory is specified. It may be the root directory, in which case the default directory
is equivalent to the default volume.

default volume: A volume that will receive I/O during a File Manager routine call,
whenever no other volume is specified.

device partition map: A data structure that must be placed at the start of physical block
1 of an SCSI device to enable it to perform Macintosh system startup. It describes the
allocation of blocks on the device.

device resource file: An extension of the printer resource file, this file contains all the
resources needed by the Chooser for operating a particular device (including the device
driver code).

directory: A subdivision of a volume that can contain files as well as other directories;
equivalent to a folder.

directory ID: A unique number assigned to a directory, which the File Manager uses to
distinguish it from other directories on the volume. (It’s functionally equivalent to the file
number assigned to a file; in fact, both directory IDs and file numbers are assigned from the
same set of numbers.)

drive number: A number used to identify a disk drive. The internal drive is number 1,
the external drive is number 2, and any additional drives will have larger numbers.

drive queue: A list of disk drives connected to the Macintosh.

driver descriptor map: A data structure that must be placed at the start of physical
block 0 of an SCSI device to enable it to perform Macintosh system startup. It identifies
the various device drivers on the device.

end-of-file: See logical end-of-file or physical end-of-file.

extent: A series of contiguous allocation blocks.

extent descriptor: A description of an extent, consisting of the number of the first
allocation block of the extent followed by the length of the extent in blocks.

extent record: A data record, stored in the leaf nodes of the extents tree file, that
contains three extent descriptors and a key identifying the record.

extents tree file: A file that contains the locations of the files on a volume.
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family record: A data structure, derived from a family resource, that contains all the
information describing a font family.

file: A named, ordered sequence of bytes; a principal means by which data is stored and
transmitted on the Macintosh.

file catalog: A hierarchical file directory.

file control block: A fixed-length data structure, contained in the file-control-block
buffer, where information about an access path is stored.

file-control-block buffer: A nonrelocatable block in the system heap that contains one
file control block for each access path.

file directory: The part of a volume that contains descriptions and locations of all the
files and directories on the volume. There are two types of file directories: hierarchical file
directories and flat file directories.

file I/O queue: A queue containing parameter blocks for all I/O requests to the File
Manager.

file number: A unique number assigned to a file, which the File Manager uses to
distinguish it from other files on the volume. A file number specifies the file’s entry in a
file directory.

font: A complete set of characters of one typeface, which may be restricted to a particular
size and style, or may comprise multiple sizes, or multiple sizes and styles, as in the
context of menus.

font family: A group of fonts of one basic design but with variations like weight and
slant.

font record: A data structure, derived from a font resource, that contains all the
information describing a font.

fork: One of the two parts of a file; see data fork and resource fork.
full pathname: A pathname beginning from the root directory.

global width table: A data structure in the system heap used by the Font Manager to
communicate fractional character widths to QuickDraw.

initiator device: An SCSI device that initiates a communication by asking another
device (known as the target device) to perform a certain operation.

I/O request: A request for input from or output to a file or device driver; caused by
calling a File Manager or Device Manager routine asynchronously.

list definition procedure: A procedure called by the List Manager that determines the
appearance and behavior of a list.

K1essorn
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list element: The basic component of a list from a logical point of view, a list element is
simply bytes of data. In a list of names, for instance, the name Melvin might be a list
element.

List Manager: The part of the Operating System that provides routines for creating,
displaying, and manipulating lists.

list record: The internal representation of a list, where the List Manager stores all the
information it requires for its operations on that list.

locked file: A file whose data cannot be changed.

locked volume: A volume whose data cannot be changed. Volumes can be locked by
either a software flag or a mechanical setting.

logical block: Volume space cdmposed of 512 consecutive bytes of standard
information and an additional number of bytes of information specific to the disk driver.

logical end-of-filé: The position of one byte past the last byte in a file; equal to the
actual number of bytes in the file.

mark: A marker used by the File Mariager to keep track of where it is during a read or
write operation.

iilaster directory block: Part of the data structure of a flat directory volume; contains
the volume information and the volume allocation block map.

messaéé i’iilase: The phase in which the target sends one byte of message information
back to the initiator.

mounted volume: A volume that has been inserted into a disk drive and has had
descriptive information read from it by the File Manager.

newline character: Any character, but usually Return (ASCII code $0D), that indicates
the end of a sequence of bytes.

newline mode: A mode of reading data where the end of the data is indicated by a
newline character (and not by a specific byte count).

off-line volume: A mounted volume with all but the volume control block released.
offspring: For a given directory, the set of files and directories for which it is the parent.

on-line volume: A mounted volume with its volume buffer and descriptive information
contained in memory.

open file: A file with an access path. Open files can be read from and written to.

open permission: Information about a file that indicates whether the file can be read
from, written to, or both.

parameter block: A data structure used to transfer information between applications and
certain Operating System routines.
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parent: For a given file or directory, the directory immediately above it in the tree.
parent ID: The directory ID of the directory containing a file or directory.

partial pathname: A pathname beginning from any directory other than the root
directory.

pathname: A series of concatenated directory and file names that identifies a given file or
directory. See also partial pathname and full pathname.

path reference number: A number that uniquely identifies an individual access path;
assigned when the access path is created.

physical end-of-file: The position of one byte past the last allocation block of a file;
equal to 1 more than the maximum number of bytes the file can contain without growing.

reselection phase: An optional phase in which the SCSI initiator allows a target device
to reconnect itself to the initiator.

resource fork: The part of a file that contains data used by an application (such as
menus, fonts, and icons). The resource fork of an application file also contains the
application code itself.

root directory: The directory at the base of a file catalog.

routine selector: For routines that expand to the same macro, an integer that’s pushed
onto the stack or placed into a register before the macro is invoked, to identify which
routine to execute. For instance, all SCSI routines expand to invoke the trap macro

_SCSIDispatch; each routine has a selector that’s passed to the SCSI Manager in a word on
the stack before _SCSIDispatch is invoked.

SCSI: See Small Computer Standard Interface.

SCSI Manager: The part of the Operating System that controls the exchange of
information between a Macintosh and peripheral devices connected through the Small
Computer Standard Interface (SCSI).

selection phase: The phase in which the initiator selects the target device that will be
asked to perform a certain operation.

Small Computer Standard Interface (SCSI): A specification of mechanical,
electrical, and functional standards for connecting small computers with intelligent
peripherals such as hard disks, printers, and optical disks.

status phase: The phase in which the SCSI target sends one byte of status information
back to the initiator.

subdirectory: Any directory other than the root directory.

synchronous execution: After calling a routine synchronously, an application cannot
continue execution until the routine is completed.
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Time Manager: The part of the Operating System that lets you schedule a routine to be
executed after a given number of milliseconds have elapsed.

target. device: An SCSI device (typically an intelligent peripheral) that receives a request
from an initiator device to perform a certain operation.

unmounted volume: A volume that hasn’t been inserted into a disk drive and had
descriptive information read from it, or a volume that previously was mounted and has
since had the memory used by it released.

valence: The number of offspring for a given directory.

volume: A piece of storage medium formatted to contain files; usually a disk or part of a
disk. A 3 1/2-inch Macintosh disk is one volume.

volume allocation block map: A list of 12-bit entries, one for each allocation block,
that indicate whether the block is currently allocated to a file, whether it’s free for use, or
which block is next in the file. Block maps exist both on flat directory volumes and in
memory.

volume attributes: Information contained on volumes and in memory indicating
whether the volume is locked, whether it’s busy (in memory only), and whether the
volume control block matches the volume information (in memory only).

volume bit map: A data structure containing a sequence of bits, one bit for each
allocation block, that indicate whether the block is allocated or free for use. Volume bit
maps exist both on hierarchical directory volumes and in memory.

volume buffer: Memory used initially to load the master directory block, and used
thereafter for reading from files that are opened without an access path buffer.

volume control block: A nonrelocatable block that contains volume-specific
information.

volume-control-block queue: A list of the volume control blocks for all mounted
volumes.

volume information: Volume-specific information contained on a volume, including
the volume name and the number of files on the volume.

volume information block: Part of the data structure of a hierarchical directory
volume; it contains the volume information.

volume reference number: A unique number assigned to a volume as it’s mounted,
used to refer to the volume.

working directory: An alternative way of referring to a directory. When opened as a

working directory, a directory is given a working directory reference number that’s used to
refer to it in File Manager calls.

working directory control block: A data structure that contains the directory ID of a

working directory, as well as the volume reference number of the volume on which the
directory is located.
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working directory reference number: A temporary reference number used to
identify a working directory. It can be used in place of the volume reference number in all
File Manager calls; the File Manager uses it to get the directory ID and volume reference
number from the working directory control block.
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Welcome to the world of programming for the Macintosh®. No other personal computer has been as
enthusiastically received by the programming community, as the large—and growing—body of Macintosh
software attests. Inside Macintosh provides the guidelines and technical information that you’ll need to
develop Macintosh programs, but many other resources can help speed and simplify your software
development efforts.

Development Languages

You won’t have to look far to find a development language that suits your specific requirements. A
growing family of Macintosh languages will serve your development needs whether your expertise is in
Pascal, C, Assembler, FORTH, FORTRAN, COBOL, BASIC, Lisp, Modula-2, or one of many others.
And the information in Inside Macintosh can be applied to any of the Macintosh languages.

The Certified Developer Program
If your primary business is developing software products for commercial markets, we strongly suggest that
you investigate the Apple Certified Developer Program. This program helps developers produce and bring
Macintosh products to market by providing them with support programs, services, and information.
Among them are
* Technical Support: Apple’s Developer Technical Support Group offers fast answers by way of
AppleLink® or MCI electronic mail.
* Macintosh Technical Notes: This is a bimonthly package of supplemental technical information.
« AppleLink: Through this electronic service, you can get answers to your technical questions and
current information on Apple and third-party products and programs.
« Certified Developer Mailings: These monthly mailings keep you informed about Apple’s
products, development tools, and technical and company directions.
* The Information Exchange: This information, available in printed and HyperCard® stack form,
lists company-sponsored programs and services available to you and your company.
¢ Outside Apple: This monthly newsletter informs you of developer-oriented Apple groups, programs,
and events.

‘You must meet certain criteria to get Certified Developer status. You can get an information package and
application by writing to

Developer Programs

Apple Computer, Inc.

20525 Mariani Avenue, M/S 51-W

Cupertino, CA 95014

APDA

The Apple Programmer’s and Developer’s Association, APDA™, provides technical documentation and
products for all programmers and developers who work on Apple equipment. It provides material that is
unavailable elsewhere (including preliminary documentation of new Apple products). APDA also sells
compilers and other tools from both Apple and third-party sources. For information on joining, write to

APDA

290 SW 43rd Street

Renton, WA 98055

(206) 251-6548

Technical Notes

Published bimonthly by Developer Technical Support, these notes answer frequently asked questions
through examples and sample code and provide updates, additions, and corrections to the Inside Macintosh
books. They are available through the Certified Developer Program, APDA, and major electronic
information services.
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