












































































































































































































































































































































































































































































































































































































































































































































































• Table A·l Files on A/ROSE 1 conttnued 

scc.h 

ofSCCs 
siop.a 

siop.h 

timerlibrary.a 

timerlibrary.h 

FOlDER: A/ROSE J:A/ROSE:MCP: 

Download-lib.o 

OS.o 

OSDefs.d 

osglue.o 

Description 

Include file that contains the definition of the interrupt handler 
table used by the routines in :N'ROSE:Examples: that makes use 

Include file that contains constants used to describe hardware 
on the card including control register locations and some of the 
values that can be stored inlo those localioos 
Include file that contains constants used to describe hardware 
on the card including control register locations and some of the 
values that can be stored into those localions 
Include me that contains the constants and defmitions needed 
to use the timer library 
This include me contains the constants and definitions needed 
to use the timer library 

Library containing Download and Fmdcard subroutines tailored 
to code to the MCP card 

Library containing N'ROSE operating system and utility routines 
tailored to run on the MCP card 
Assembler symbol table file of mrdos.a, os.a, 
man ager s • a, and s iop. a containing constants and 
macros tailored to the version of the AlROSE operating 
system that runs on the MCP card 
Library containing glue code and the iopruntime routines 
for programs that run on the MCP card 
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Files on A/ROSE 2 

Table A-21lsts the folders and files found on the distributioo disk named AIROSE 2 and provides a 
brief description of each. 

• TabJe A-2 FDes on AlROSE 2 

HIe_ 

FOlDER: #ROSE 2:Apfie !PC 
: 'Apple IPC': 

:Forwarder: 

FOLDER: #ROSE 2:AppIe !PC 

'Apple IPC' 

'Apple IPC.r' 

Copydriver 

:Examples: 

ipcGOefs.a 

ipcGOefs.h 

IPCGlue.o 

Folder containing folders and lies for Apple IPC 

Polder containing the Forwarder appliation and files 

Contains a driver and code to provide some of the MCP 
operating system features to applications running 00 the 
Macintosh II that is placed in the System Folder and the 
Macintosh II restarted. This me contains an INlT resource for 
installing the Apple IPC driver, the Apple IPC driver, the Name 
Manager, and the Echo Manager OCCM is buDt into the Apple 
IPCdriver) 

The Re z file used in the creation ri the Apple IPC file that 
provides certain resoorces used within the Apple IPC me for 
confl8Uration p~ This file is provided as a quick reference 
to see the names and formats d those resources. Accesses to 
these resources are by name during initialization. These 
resources are not accessed by resource IO 

The saipt that copies the Apple IPC me to the System Folder 

Folder ri example files using Apple IPC 

Include file provided for debugging purposes only that contains 
the format of the Apple IPC driver's global data area 

Include file provided for debugging purposes only that contains 
the format of the Apple IPC driver's global data area 

Libmy me that contains the glue interface routines necessary 
for using the Apple IPC driver 
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• Table A-2 Files on AlROSE 2 conttnued 

Dellcriptlon 

FOIDER: AlROSE 2:App/e IPCExampIes 

'Apple IPC' 

'Apple IPC.r' 

:AST_ICP: 

: DumpTrace: 

echo.c 

echo_example 

echoglobals.a 

Makefile 

:MCP: 

name_tester 

name_tester.c 

pr_manager 

pr_manager.c 

RSM_File.c 

TestR 

TestR.c 

timeit 

timelt.c 

TraceMonitor 

trace_monitor.c 

Contains everything the Apple IPC me in folder :Apple IPC: 
contains plus an Echo Example task. The MakeFile shows how 
this file is created; the purpose of this me is to show how to add 
a new manager or task to the Apple IPC file 

This is the Rez file used in the creation of the Apple !PC me in 
the Examples folder (this Rez file is different than the Rez 

me found in the Apple IPC folder) 

Folder ci examples for the ASCICP card 

Folder for OumpTrace tool and examples 

The source of the Echo Example task 

The linked Echo Example task (the Makerde shows how this file 
is created and used) 

The sauce ci assembler routines used within the Echo Example 
task 

Used by Make to create all of the programs and tasks within the 
:Examples: folder 

Folder of examples for the MCP card 

An MPW tool designed to test the Name Manager 

The source of the test task designed to test the Name Manager 

This MPW tool is a Print Manager task. The printf 

subroutine will look for a Print Manager, and request that a Print 
Manager print formatted text 

This is the source of the pr_manager MPW tool 

This is the source ci a test task RSMJile which is to be 
dynamically downloaded to a card running MCP operating 
system 

The source ci a MPW tool that dynamically downloads a task to 
a smart card running AlROSE 

This MPW tool tests the Apple IPC driver 

The source of a MPW tool that tests the Apple IPC driver 

This MPW tool measures the time required to exchange 
messages between itself and a Echo Manager 

The source of the MPW tool which measures the time required 
to exchange messages between itself and a Echo Manager 

This MPW tool receives messages from Trace Managers and 
reoords them in a trace me 

The source of the TraceMonitor MPW tool 
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• Table A·2 FUes on AIROSE 2 corutnu8d 

FOLDER: #ROSE 2:AppIe IPC:E%amples:ASTjCP 

RSM]He An example rJ a module built to be dynamically downloaded to the 
AST-ICP card 
11m MPW tool dynamially downloads a module to the AST-ICP card 

FOWER: #ROSE 2:AppIe lPC:E%amples:Dump»-ace 

DumpTr ace This MPW tool analyzes a trace me aeated by the TraceMonitor and dump 
selected messages from the trace fde 

dump_16_bytes. c 

dump_line.c 

dump_memory.c 

dump_messaqe.c 

dump_trace_file.c 

init.c 

is_selected.c 

main.c 

Makefile 

The sowte of one rJ the subroutines comprising the DumpTl'3ce MPW tool 
The sowte of one of the subroutines comprising the DumpTl'3ce MPW tool 
The sowte of one of the subroutines comprising the OumpTrace MPW tool 
The source of one of the subroutines comprising the OumpTl'3ce MPW tool 
The source of one of the subroutines comprising the OumpTrace MPW tool 
The source of one of the subroutines comprising the OumpTl'3ce MPW tool 
The source of one of the subroutines comprising the OumpTrace MPW tool 
The source c:J the main routine comprising the OumpTrace MPW tool 
The MakeF"de used when building the DwnpTrace MPW tool 

FOLDER: NROSE 2:AppIe IPC:E%amples:MCP 

RSM] He An example of a module built to be dynamically downloaded to the MCP card 
RSM_ tester This MPW tool dynamically downloads a module to the MCP card 

FOLDER: NROSE 2:FonoarrJer 

FWD Contains the ADSP forwarder used within MacAPPC, along with an INIT 
resource that installs the forwarder 

fwd. h Indude me that contains constants and defmitions used by applications 
using the ADSP forwarder 

fwd. r The Rez file used in the creation of the FWD file (certain resources are used 
within the FWD me for configuration purposes; this file is provided as a 
quick reference to see the names and formats of thcR resources. Accesses 
to these resources are by name during initialization These resources are not 
accessed by resource ID) 
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Appendix B Where to Go for More Information 

In addition to the books aboot the Macintosh n itself, there are books on 

related subjeds. Table B·l1ists d reference materia1s that you might fmd 

helpful. • 
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• Table B-1 List of reference material 

Name 

Ins1Iie Mactntosh, 
Volumes J-V 

Mactntosh Programmer's 
Worishop(MPW) 
Reference 

MPW C Language 
Manual 

MPW Assembly Langutlge 
Manual 

Designing Cards and 
Drivers for MacinlDSh II 
and MactnlDSh SE 

Human InJerj'ace 
Guttiellnes: The Apple 
Desklcp InJerj'ace 

Technical Introduction 
to the MacinlDSh Family 

Deacription 

Provides a complete reference to the Macintosh 
Toolbox and Operating System for the original 64 KB 
Macintosh, Macintosh Plus (128 KB ROM), Macintosh Sf, 
and Macintosh II (256 KB ROM) 

Describes the software programming environment 
for the Macintosh computer. This manual includes a 
combined editor and command inl:erpreter, 68000 
family assembler, linker, debugger, Macintosh ROM 
interfaces, resoorce editor, resource compiler and 
deoompBer, and a variety d utBity programs. (Version 2.0 
contains complete inter&ces to beth the Macintosh Sf and 
Macintosh II ROMs, improved structured maao processing 
from the assembler, editor markers, performance enhancements, 
ease-of-use features, and a variety of new commands.) 

Describes a native Macintosh C compiler, the standard 
C library, Macintosh interface libraries, and offers 
sample programs (Version 2.0 contains full interfaces to both the 
Macintosh Sf and Macintosh II ROMs) 

Tells you how to prepare source flies to be assembled by 
MPW Assembler (Version 2.0 also contains interfaces to both the 
Macintosh Sf and Macintosh II ROMs) 

Contains the hardware and software requirements for 
developing cards and drivers for the Macintosh II and 
the Macintosh Sf (this document covers Apple's 
implementation of the NuBus interface in the Macintosh 
II and the Apple's Sf-Bus interface in the Macintosh Sf) 

Detailed guidelines for developers implementing the 
Macintosh user interface 

Introduction to the Macintosh software and hardware for all 
Macintosh computers: the original Macintosh, the Macintosh 
Plus, the Macintosh Sf, and the Macintosh II 
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These documents are available to internal Apple developers through the Engineering Support Library, 
or to third-party developers through APDA til (formerly, the Apple Programmer's and Developer's 
Association ). 

APDATII provides a wide range of technical prooucts and documentation, from Apple and other 
suppliers, for programmers and developers who work on Apple equipment For information about 
APDA, contact 

APDA 
Apple Computer, Inc. 
20525 Mariani Avenue, Mailstop 33-G 
Cupertino, CA 95014-6299 

(rol) 282-APDA, or (ax» 282-2732 
Fax: 4<&562-3971 
Telex:: 171-576 
AppleUnk: APDA 

If you plan to develop hardware or software products for sale through retail channels, you can get 
valuable support from Apple Developer Progra~. Write to 

Apple Developer Programs 
Apple Computer, Inc. 
20525 Mariani Avenue, Mailstop 51-W 
Cupertino, CA 95014-6299 

In addition, you may fmd the references listed in Table B-2 available through your local bookstore 
or computer dealer to be helpful. 

• Table B-2 Additional references 

Name 

Motorola M68000 8-116-132-Btt 
Mtcrop1OCessDTS Programmer's 
Reference Manual 

Describes the latest information to aid in the 
completion of software syst~ using the 
M68000 family of microprocessors. This 
manual also covers the MC68008 8-bit data bus 
device, the MC6a:110 virtual memory 
processor, and the MC6a:l12 exten,ded virtual 
memory processor ' 
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Glossary 

+ Note: All tenDs in this glossary apply to the 
Macintosh II family of computers 

address: a number used to identify a location in the 
computer's address space (some locatioos are 
allocated to memory, others to VO devices) 

address bus: the path along which the addresses of 
specifIC memory locations are transmitted. The 
width of the path detennines how many addresses 
can be accessed (addressed) directly by the computer 

address space: a range of memory locations 
accessible by a GU 

Al'ROSE Prep: a driver and support software 
Oibrary code, managers, and so forth) that handle 
message passing between a Macintosh application 
and applications running under AlROSE on MCP
based smart cards or on another computer. AlROSE 
Prep and AlROSE perfonn similar functions on the 
main logic board and smart cards, respectively 

AlROSE: Apple Real-time Operating System 
Environment; the multitasking operating system for 
MCP-based smart cards that provides an intelligent 
peripheral-controller interface to the NuBus 

Board sResource Ust: the sResource list that 
describes the board in whose declaration ROM the 
list resides 

block mode: see run-to-block mode 

blocked: the state of a task or process awaiting a 
message, having performed a blocking Receive 

bloddng Receive: Receive request where a 
task specifIeS a timeout value of greater than or 
equal to zero. AlROSE suspends execution d this 
task and schedules another (also see non-blocking 
Receive) 

bus: a path along which information is transmitted 
eledrOnicaily within a computer 

bus master: at a given time, the bus device that 
initiates a transaction. Also, a device with the ability 
to initiate a NuBus transaction by asserting the 
START* line (also see NuBus) 

card: a printed circuit board connected to the bus in 
parallel with other boards 

cBent: for AlROSE and AlROSE Prep, a software 
process or task that requests a service rrom a server 
task 01' process 

code segment: area of memory for loading code 
that is allocated before a parent task invokes 
StartTask or RSM_StartTask. The code 
segment is automatically deallocated when the 
parent task issues either a StopTask or 
RSM_StopTask 

coprocessor: any microprocessors on NuBus 
expansion cards; that is, any microprocessors in 
addition to the MC68Oxo on the main logic board; 
coprocessors may perfonn system tasks, such as 
running alternative operating systems 

cycle: one period of the NuBus clock, nominally 100 
nanoseconds in duration and beginning at the rising 
edge 

data bus: the path along which general information 
is transmitted within the computer. The wider the 
data bus, the more information can be transmined 
at once. The Macintosh II, for example, has a 32-bit 
data bus. Thus, 32 bits of information can be 
transferred at a time, so that information is 
transferred twice as fast as in 16-bit computers 
(assuming equal system clock rates). 
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data segment: area of memory for storing global 
data that is allocated before a parent task invokes 
Start Task or RSM_startTask for a new task. 
The data segment is automatically deallocated when 
the parent task issues either a StopTask or 
RsM_stopTask 

declaration ROM: ROM on a NuBus slot card that 
contains slot manager information about the card 
and may also contain code or <1her resources 

free memory pool: the total amount of memory 
on a card that is available for allocation either by an 
application using the GetMem primitive or by 
NROSE 

free message pool: total number of messages 
available for allocation either by application code 
using the GetMsq primitive or by AlROSE 

gCommon: a table kept by AlROSE on each MCP
based card that contains global information about all 
tasks and data structures associated with tasks 
running on the card 

heap: the area of memory in which space is 
dynamically allocated and released on demand by the 
memory manager of the Macintosh operating 
system 

Idle Chain: Singly-linked list of small routines that 
are executed when when all tasks are blocked; the 
Idle Chain has the lowest priority of all tasks 

intelligent card: see smart card 

!PC: InterProcess Communication; provides 
message passing between cards and the main logic 
board, as well as with other computers on the 
network (also see AlROSE Prep) 

kernel: operating system code that runs in 
supervisor mode. In AlROSE, the core software 
responsible for processing primitives, scheduling, 
IPC, and memory management; however, this code 
does not manage files or peripherals 
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Ioc:aI: point of reference when describing intercard 
or inlertask communicationsj typically, the "local" 
card or task is the initial point of origin in a message
passing transaction. (also see remote) 

major tick: the smallest time unit recognized by 
tasks running under AlROSE (see also minor tick) 

managers: tasks that carry out higher-level services 
on behalf of other tasks. AlROSE managers extend 
the kernel to provide services not in the kernel 

master: a card that initiates the addressing of a card 
or the main logic board across the NuBusj the card 
addressed is at that time acting as a slave 

MCP card: the board provided with the Macintosh 
Coprocessor Platfonn that developers can use to 
build their own NuBus expansion card for the 
Macintosh II family of computers 

MCP_Diagnostic:: the diagnostic application 
provided with MCP 

message: structure containing data to be passed by 
A/ROSE between two tasks running in a machine 

message buft'er: buffer or block of memory large 
enough to hold a message; a message buffer is 
allocated by application code using the GetMsg 

primitive 

message ID: a statistically unique 32-bit number 
assigned by AlROSE to identify each messsage 
buffer 

message queue: a list of all messages that have 
been sent to a task but have not yet been received 

minOt tick: the smallest unit of time recognized by 
AlROSE in scheduling tasksj tasks can be switched at 
minor ticks (see also major tick) 

non-blocking Receive: Receive request where a 
task specUteS a negative timeout value. AlROSE 
returns control to the task immediately with either a 
message matching the criteria specified on the 
Rece! ve request, or zero if no message is available. 
AlROSE will not attempt to schedule another task 
for execution (also see blocking Receive) 



NuBus: a synchronous bus defined by Texas 
Instruments that operates on a 10 MHz clock .. with a 
full 32-bit data and address transfer. Apple's 
implementation of NuBus does not include parity 
checks, but does add interrupt lines to each of the 
Macintosh II NuBus slots 

PAL TIl: an integrated circuit that implements 
Progmnmable Array Logic 

pareDt task: any task that starts a new task 

peer cards: cards that are designed to execute code 
that is not specialized to the cardj for example, two 
cards that are executing cooperating processes to 

solve a problem 

pre-emptive scheduU.ng: in AlROSE, a scheduling 
function that takes precedence when (1) a 
Reeei ve request of a higher priority task is 
satisfied, the higher priority task does not 
necessarily execute immediately, or (2) when a task 
sends a message to another task on the same card, 
AlROSE schedules the receiving task immediately, 
regardless of the priorities of the two tasks 

primitive: an AlROSE system call that provides 
fundamental services such as starting and stopping 
tasks, getting and freeing memory, getting and 
freeing message buffers, sending and receiving 
messages, changing the scheduling parameters of a 
task, and setting the hardware-interrupt priority 
level 

priority: (1) hardware priority: the status according 
to rank of the hardware interrupts; this status may 
be changed by the SPL primitive (a 68000 priority
level instruc.tion)j (2) task priority: the order in which 
a task is executed, relative to other tasks 

process: an operation or func.tion performed by the 
Macintosh operating system (also see blocked) 

remote: point ci reference when describing 
intercard or intertask communications; typically, the 
-remote; card or task is the initial destination in a 
message-passing transac.tion. Remote cards can also 
send messages (also see local) 

run·to·block mode: a mode in which a task has 
control of the CPU until the task explicitly releases it. 
Guarantees that tasks can make uninterrupted use 
of the CPU. 

scheduling: a func.tion of AiROSE that suspends 
one task and selec.ts another task for immediate 
execution 

server: for AlROSE and AlROSE Prep, a software 
process or task that provides a service to client tasks 
or processes 

slave: a card that responds to being addressed by 
another card ac.ting as a master. For example, the 
Macintosh II main logic board may be either master 
or slave. Also, a device that cannot initiate a NuBus 
transaction or arbitrate requests for bus mastership 

sllc:e mode: a mode in which a the operating 
system enables time-slicing by temporarily 
suspending execution of the task to allow tasks of 
equal or higher priority to run 

slot: (1) a connec.tor attached to the bus. A card 
may be inserted into any of the physical slots (the 
Macintosh II has six slots). (2) An area of address 
space allocated to a physical slot (also see slot space) 

slot ID: the hexadecimal number corresponding to 
each card slot. Each slot ID is established by the 
main logic board of the Macintosh II and 
communicated to the card 

Slot Manager: a set of Macintosh II ROM routines 
that enable applications to have access to declaration 
ROM information on slot cards (also see slot 0 

managers) 

slot space: an area of address space allocated to a 
physical slot; the upper one-sixteenth of the total 
NuBus address space. These addresses are of the 
form $Fsxx xxxx where F, s, and x are hexadecimal 
digits of 4 bits each. This address space is 
geographically divided among the NuBus slots 
according to the slot ID number. The sid space for 
each slot is 16 megabytes (also see superslot) 
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slot 0 managers: AiROSE Prep manager processes, 
running on the Macintosh I1j the Macintosh itself is 
sometimes referred to as the slot 0 card. 

smart card: a card containing one or more 
processors that can work independently of the main 
processor of the computer. Smart cards can serve as 
a medium for introducing new processor 
technologies into a system, but most personal 
computer architectures require too much support 
from the main processor for th~ to happen. NuBus, 
however, ~ a notable exception, because it was 
designed specifically to support multiple processors, 
and hence, smart cards (also referred to as intelligent 
cards) 

sllesource: a software structure in the declaration 
ROM of a slot card (sResource is analagous to, but 
not the same as, system resources under the 
Macintosh operating system.) 

sllesoutce directory: the structure in a dedaration 
ROM that provides access to its sResource lists 

sllesoun:e list: a list of characteristics of a slot 
resource 

start parameters: data passed to a new task 
started by a Start Task or RSM_StartTask 

call by the parent task 

Sllpcr slot space: the large portion of memory in 
the range $9000 0000 through $EFFF FPFF. NuBus 
addresses of the fonn sxxx xxxx (that is, $sOOO 0000 
through $sFFF FFFF') reference the super sla space 
that belongs to the card in slot s, where s is an IO 
digit in the range $9 through $E 

Sllperv:lsor mode: privilege state of the 68000 on 
the MCP cardj the MOSE kernel operates in the 
supervisor mode, a higher state of privilege than user 
mode (contrast with user mode) 

task: semi-independent software program code 
designed to accomplish specific functio~ that 
communicates by messagesj this code is isolated 
from interfering with other tasks running at the 
same time; a task has its own stack space and 
resources 
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Task ID: a value that may be used to uniquely 
identify a task running in a machine 

TIck Cbabl: singly-linked list of very small routines 
that are executed at every major tick 

timeout period: the time period that a bus master 
wails for a noo-responding slave to respond before 
generating a bus timeout error code 

time-sUeed: when the operating system . 
temporarily suspends execution of the task to allow 
tasks of equal a higher priority to run. (also see slice 
mode.) 

transaction: a complete NuBus operation, such as 
read or write. In the Macintosh n, a transaction 
co~ists of an address cycle, wait cycles as required 
by the responding card, and a data cycle. Address 
cycles are one dock period long and convey address 
and command infonnation. Data cycles are also one 
clock period long and convey data and 
acknowledgement information 

user mode: privilege state in the 68000 on the M CP 
cardj the user mode has the lower state of privilege 
(contrast with supervisor mode) 

utiUties: AlROSE library routines that provide for 
moving data, managing buffers, obtaining the 
operating environment, translating NuBus 
addresses, and registering and looking up task 
names. 
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