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Preface

This guide helps you create an interface to the Apple® Macintosh® II bus.
This guide is written for developers may be within Apple Computer, Inc., as
well as third-party developers working under a licensing agreement.

What you should know

You should be familiar with the Macintosh computer and NuBus™. Appendix
B lists developer tools, resources, and reference documents that may facilitate
your development efforts.

The Macintosh Coprocessor Platform™ (MCP) supports applications written
under the Macintosh Programmer’s Workshop™ (MPW) development
environment, which uses Assembler or C. This guide assumes that you are
familiar with MPW and have a working knowledge of MPW C, MPW
Assembler, or both.



How to use this guide
The following table provides a road map to information on various subjects
of the Macintosh Coprocessor Platform.

MCP Subject: Location in manual:
General information Part I — Getting Started
What makes up the Chapter 1, *What is MCP?”
Macintosh Coprocessor
Platform
Applications or potential Chapter 1
uses of MCP

X Installing the MCP card and Chapter 2, “Getting Started”
running a sample program
software specifics Part II — Software Developmens
A/ROSE™ and A/ROSE Prep Chapter 3, “Introduction to the
software in the Macintosh MCP Software”
II family of computers
Task scheduling in the Chapter 3
operating system
Interprocess Chapter 3 for general
communication between information (for additional
processes on the Macintosh information, see Chapter 9,
computer and tasks on the “A/ROSE Prep”)
MCP card
Fundamental services of Chapter 4, “A/ROSE Primitives”
the A/ROSE operating
system
Library routines available to Chapter 5, "A/ROSE Utilities”
tasks in your application
Operating-system Chapter 6, “A/ROSE Managers”
managers that provide
services to tasks

i About This Manual



To find out about:

Look in:

Peculiarities of A/ROSE and
programming notes (with
examples of code)

How to develop
applications by using MCP
software (with examples
of code)

A/ROSE services provided
on the Macintosh II
Forwarding data on an
AppleTalk® network
system using A/ROSE Prep

Troubleshooting MCP
software

The MCPcard NuBus

MCP card specifications and
information on accessing
the NuBus

PAL listings and parts lists

The diagnostics provided
for development of the
MCP Card

Chapter 7, “Programming Notes

for A/ROSE”

Chapter 8, “Developing smart
card Applications”

Chapter 9, “A/ROSE Prep”

Chapter 10, *Using the
Forwarder with A/ROSE Prep”

Chapter 11, “Troubleshooting
Guide”

Part III — Hardware and
Development

Chapter 12, “MCP Card
Specifications”

Chapter 13, “Listings for the
MCP Card”

Chapter 14, “Diagnostics for the
MCP Card”

About This Manual

iii
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Equipment and system requirements

To develop your code, you need the following equipment:

a NuBus-compatible Macintosh computer running System 6.0.2 or later
MPW, version 2.0 or later

one or more MCP cards

MCP distribution disks

MPW C and/or MPW Assembler

the appropriate debugging tools

Connectors and memory requirements are hardware-specific; refer to Part III,
“Hardware and NuBus Development®, for more information.

Important safety instructions

Before you plug in your Macintosh and get started, read the following
important safety instructions.

Conventions used in this guide

Each new term introduced in this book is printed in bold type where it is
first defined. That lets you know that the term has not been defined earlier,
and also indicates that there is an entry for it in the glossary.

Any text displayed in Courier typeface is used to represent:

text that you will see on the screen (such as source code or an example file)
a command that you enter on the keyboard

a program or subroutine name

a parameter or field name

Any text that is surrounded by colons (;) refers to the pathname of a particular
folder or file. For example, :A/ROSE:Examples: refers to the folder named
“Examples” within the folder named “A/ROSE”.

A/ROSE uses C calling conventions, and all registers are preserved except DO,
D1, A0, and A1l. The assembly-language macros also adhere to these
conventions.

About This Manual



The following typographic elements mark special mesages to you:

& Note: Text set off in this manner presents sidelights or interesting points of information.

A Important

A Caution

A Warning

Text set off in this manner—with the word Important—presents
important information or instructions. a

Text set off in this manner—with the word Caution—indicates
potentially serious problems. Actions could result in system hangs or
incompatibility with future versions. a

Text set off in this manner—with the word Warning—indicates
potentially hazardous consequences to you or to your equipment. a

Terminology
This document refers to processes on the Macintosh computer, and tasks
under A/ROSE and A/ROSE Prep. A process is an operation or function
performed by the Macintosh operating system. A task is a2 message-driven
transaction process that runs on the MCP card. The behavior of a task
depends on the messages it receives.

User refers to the end user of the hardware or software product that you
will develop by using the Macintosh Coprocessor Platform.

Refer to the glossary at the end of this guide for a comprehensive list of
terms and an explanation of each term.

About This Manual






Part I Getting Started With MCP

Part I, *Getting Started with MCP," provides:

an introduction to and overview of the Macintosh Coprocessor
Platform

descriptions of the hardware, software interface, and diagnostics
instructions for installing the MCP card, operating system, and
support software

a simple “hands-on” exercise that demonstrates how the operating
system works with the MCP card






Chapter 1 What Is MCP?

THE MACINTOSH COPROCESSOR PLATFORM™(MCP) isa
generic hardware and software foundation to help developers create add-on
cards and software applications for NuBus-compatible Macintosh®
computers.

Apple Computer, Inc., makes this platform available to assist developers in
quickly building Macintosh coprocessor prototypes and to reduce the time-to-
market for new products. The Macintosh Coprocessor Platform is available
through Apple Computer, Inc. under a licensing agreement. =

11



The components of MCP

The Macintosh Coprocessor Platform is made up of hardware and software:

Hardware: the MCP card, an intelligent NuBus™ prototype card (such cards may be referred to
as smart cards)

Software: two distribution disks (labeled A/ROSE 1 and A/ROSE 2) that include A/ROSE™ (Apple
Real-time Operating System Environment) and A/ROSE Prep (Macintosh II Driver)

A/ROSE is a multitasking operating system for smart cards, such as the MCP card, and provides
an intelligent peripheral-controller interface to NuBus on the Macintosh.

A/ROSE Prep includes a driver and support software installed in the Macintosh computer.
A/ROSE Prep allows Macintosh applications to communicate with an application running under
A/ROSE on the MCP card or on another computer.

Developmental diagnostic software: one distribution disk (labeled MCP_Diagnostic) that

includes the diagnostic application, support code, and examples to.test various functions of the
MCP-based hardware that you develop

Figure 1-1 shows the MCP software and hardware components for the Macintosh computer.

1-2
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®  Figure 1-1 Macintosh Coprocessor Platform for the Macintosh computer

Macintosh Coprocessor

| A/ROSE and application
Platform

tasks in RAM

~4——— MCP Diagnostics in ROM and RAM

.
.
.
.

.................... A/ROSE Prep
in RAM on the
main logic board
A/ROSE 1
A/ROSE 2

You can customize each of these components, which are described in this chapter, for the particular
application or product you want to develop. For more detailed information, refer to Part II,
Software Developmens or Part 111, Hardware Developments.

The MCP hardware

With approximately 26 square inches of space available, the MCP card lets you create a prototype of
your application. Figure 1-2 shows the layout of the MCP card; shading indicates the primary area
available for development.

1 / What is MCP?
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8  Figure 1-2 The MCP card

The MCP card itself has no input/output (I/0) interface, but is a generic master/slave 1/0 processor.
Affiliated 1/0 devices that you develop, such as RS-232 ports or token r ing connectors, give the
smart card access to the outside world.

The MCP card includes a Motorola 68000 processor operating at 10 megahertz and 512 kilobytes of
random access memory (RAM). The NuBus interface provides a bus master interface to NuBus on
the Macintosh main logic board. The MCP card acts as a “slot device” to the Macintosh operating
system, freeing the processor on the Macintosh to perform other functions.

During development efforts, you may additionally want to use a smart card that is available
commercially, such as the AST-ICP (Intelligent Communications Processor) smart card from AST
Research, Inc., which includes an I/O interface through four serial ports.

The MCP software

Software for the Macintosh Coprocessor Platform consists of A/ROSE, A/ROSE Prep, and support
software (include files, source code examples, and other development software tools). MCP
software was created to take advantage of the design features of the MCP card by providing
software services to smart card application programs.

The code for A/ROSE and A/ROSE Prep indudes a collection of traps, interrupt handlers, and tasks
that provide support for task naming, timing services, and intercard and intracard communications
using messages. These routines enable a smart card to support a multitasking distributed operating
environment for communications and other real-time services on the same card or on other smart
cards installed in the Macintosh computer.

@ NoteCard-dependent code has been separated from A/ROSE. The download subroutines will
load the appropriate card-dependent code when performing an initial load of A/ROSE
operating system to the card.

14 Macintosh Coprocessor Platform Developer’s Guide



A/ROSE

A/ROSE provides the operating system and core software services required by MCP cards for on-
board applications software. The design of A/ROSE is sufficiently general to support a wide variety
of software applications on MCP cards, and offers the functionality described in Table 1-1.

8 Table 1-1 Features of A/ROSE

Feature

Description

Configurability

Intercard services

Interprocess communication

Multitasking

Priority scheduling and timer services

Real-time responsiveness

For maximum flexibility in meeting the needs of a variety
of products, large parts of A/ROSE are configurable.
A/ROSE code that supports services not required by an
application need not be loaded onto the MCP card. To
complement configurability, the A/ROSE kernel is as small
as possible.

Allows communication between tasks on different
cards. Remote system facilities allow allocating and
freeing memory, as well as starting and stopping tasks,
to support dynamic downloading of tasks on a different
smart card in the same machine.

Interprocess communication is accomplished through
messages that are fixed-size but flexibly formatted.
A/ROSE allows dynamic name-binding of tasks to
support interprocess communication.

Multiple independent tasks share the CPU on the smart
card, under control of A/ROSE. Tasks are always executed
in the user mode on the 68000, while interrupt routines
and the main program are executed in supervisor mode.
This process is important because some 68000
instructions cannot be executed in user mode (such as
any instruction that modifies the status register).

Priority scheduling is available to control the order in
which tasks use the CPU. A/ROSE supports time slicing
and processing that cannot be preempted. Tasks may
request one-shot or recurrent notification of time
events.

To deal with the demands of realtime environments,
such as communications 1/O, both context switching
and message passing are designed for very high
performance. Memory management is available in an
efficient form.

Refer to Part II for more detailed information on A/ROSE and the services it provides.

1 / What is MCP? 1-5



A/ROSE Prep

A/ROSE Prep is composed of:

® 3 driver that runs under the Macintosh operating system

®  A/ROSE Prep interface code

®  library routines (in the file 1Pcglue.o)

& associated support code, including the A/ROSE Prep Name Manager and A/ROSE Prep Echo
Manager

8 card-dependent routines

& 2 portion of the download subroutines

The A/ROSE Prep driver handles all message passing (interprocess communication) between

processes running under the Macintosh operating system and MCP tasks running under A/ROSE.

Periodically, A/ROSE Prep scans for and processes incoming messages, times out slots that have

become inactive, and processes outgoing messages. The driver receives messages from and delivers
messages to Macintosh processes.

¢ Note: Since the Macintosh computer currently does not implement a multitasking operating
system, the functions are referred to as processes rather than tasks.

Refer to Part 11 for more detailed information on A/ROSE Prep and the services it provides.

Developmental diagnostics

Developmental diagnostics are provided in the firmware. The firmware is provided in the
declaration ROM on the MCP card.

These diagnostics are being provided solely as a framework for test verification of board designs.
Refer to Part IIl, Hardware Development, for more detailed information.

Developing with MCP

MCP provides hardware and software to assist you in creating

® an application-specific smart card

w  Macintosh application software that uses A/ROSE Prep for communication with tasks on the card
®  software that executes under A/ROSE on the card
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MCP provides a common design to save time in research, design, and development efforts, helping
you produce greater and more accurate results in a shorter period of time.

During development, you'll need MPW and standard development tools (linker, C compiler,
Assembler, and so forth). The MCP distribution disks provide source code files and examples for
A/ROSE and A/ROSE Prep, as well as all of the support software.

You will also need a Macintosh computer with one or more smart cards in the expansion slots. You
could conceivably create applications on a Macintosh computer without smart cards installed, and
then port it to a Macintosh computer with smart cards installed for testing.

Some of the specific concemns you may have in developing your own application may include the
following (refer to the chapters listed for detailed information):

®  how to create an A/ROSE or A/ROSE Prep application (Chapter 8)

®  how to create interrupt handlers (Chapter 7)

®  how to to send data directly to another card (Chapter 5)

The next section describes some development opportunities and potential applications.

Development opportunities and applications

The communications and networking strategy of Apple Computer is to integrate the Macintosh

computer into other environments. Some of these environments include those offered by Digital
Equipment Corporation (DEC)™, IBM's Systems Network Architecture (SNA), and the proposed

Open Systems Integration (OSI) standard.

The on-board operating system provided with MCP gives you the capability to

®  off-load tasks usually performed by the central processor, and thus have faster response times
(computational speed)

= control and arbitrate multiple communications protocols

8 control sessions among users

®  run applications in the background

Applications developed with MCP may or may not require users to dedicate a Macintosh computer
for the application, depending on how you customize the interface on the card. It is possible to
create MCP card applications that, once downloaded, have no dependence on the Macintosh
operating system.

Any application or environment that requires the performance of a Macintosh computer can use
MCP-developed cards and software. Some of the potential development opportunities described in
this section include off-loading task processing, parallel processing, interfacing to or controlling
other equipment, data acquisition, and internetworking.
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Off-loading task processing

With RAM and a processor on the MCP card, you can off-load a task from the main logic board of
the Macintosh and have A/ROSE handle the interprocess communication. A potential development
opportunity would be a digital signal processor or a high-speed modem.

Parallel processing

With shared data in a Macintosh computer, the user may want multiple processors to work on data
simultaneously. Using multiple cards, an application could

1 Load a task that processes the data onto MCP cards.

2 Send messages to the tasks on the cards with instructions and data.

3 Have the tasks compute in parallel.

4 Receive the results.

Data analysis is an example of this type of an application.

Interfacing or controlling

MCP-developed cards and applications are not strictly a communications interface, but rather a
connedtivity interface. The product you develop can tie into the Macintosh environment, using the
power of the Macintosh to control devices, collect data, or perform some type of analysis. In this
situation, the Macintosh computer is dedicated to controlling that device.

Some examples of potential products include

® 2 numeric controller, machine controller, or any type of device that needs a computerized
controller, such as process control in a factory environment (factory automation, specialized
devices, or robots)

®  medical imaging, such as a system console for a Magnetic Resonance Imaging (MRI) machine

Data acquisition

By developing a SCSI or EDSI (External System Device Interface) connection on the MCP card, you
could connect a drive from the Macintosh computer to use it as a database machine distributed
over a network, with connections either to or from a host mainframe or other workstations.
Examples of applications include instrumentation in a lab, medical applications, or areas in which
there is a great deal of testing activity.

Internetworking

The Macintosh Coprocessor Platform offers cost-effective solutions for internetworking needs,
including

®  providing an environment in which many different kinds of links are simultaneously active
8 |ocally distributing services across networks
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®  using the intercard communications capability (such as LU 6.2 to EtherTalk)

®  using the card as a gateway, bridge, or router into another environment (the other environment
may be a nonmainstream environment or a computer that does not use standard protocols)

®  enabling other AppleTalk-connected machines to use the communication facilities of the
Macintosh

Limitations

When using MCP to develop a NuBus peripheral interface card and associated applications, you are
limited in just two aspects:

®  what you can program on the card in the existing memory space

®  what you can physically build onto the board in the remaining real estate
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Chapter 2 Getting Started

THIS CHAPTER shows you how to install the MCP card and software.
Then, this chapter takes you through an exercise using the Macintosh
Coprocessor Platform card and source-code files. This exercise demonstrates a
simple function of the operating system and verifies that the smart card and
operating system are working.

This chapter assumes you have already set up your Macintosh II-family
computer, according to the instructions in your owner’s guide , but have not
yet installed any MCP hardware or software. m
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Preparing to use MCP

Before you install the MCP card, follow these steps:
L Install MPW software on your hard disk into a new folder called MPW.
2 Install Macsbug into the System Folder of your Macintosh.

3 Make a backup copy of the two MCP distribution disks. When you finish copying the disks,
remember to put the master disks in a safe place.

One of the MCP distribution disks contains source code and programming examples you will need
for application software development and for the exercise in this chapter; the distribution disks
include A/ROSE, ROSE Prep, and the support software for both.

4 Note: Please be sure to follow instructions given in, “Installing MCP software,” later in this
chapter, when copying the contents of the MCP distribution disks to your hard disk. The
source code examples check certain locations in the hierarchical file structure for any files
needed, not only for the exercise given in this chapter but for all software development
efforts.

For a complete guide to the folders and files included on the MCP distribution disks, refer to
Appendix A, “Files on the MCP Distribution Disks.” (This chapter simply identifies the folders and
files you will need for the exercise.)

Now follow the instructions provided in the following sections to install hardware and software
for the Macintosh Coprocessor Platform.

Installing the MCP card

This section tells you how to install the MCP card in the Macintosh. If you are not familiar with
installing cards, refer to the owner's guide for your Macintosh and to the Preface of this guide for
important safety instructions. Follow all instructions and warnings dealing with your system
detailed in the owner's guide for your Macintosh.

For your own safety and the safety of your equipment, take the following precautions before
installing the MCP card:

® Do not turn on the computer system until you have completed the entire installation process.
Turning on the system at the wrong time could result in electrical shock to you or cause
damage to your computer system’s components.

® Disconnect cables for the monitor, mouse, and keyboard by pulling on the plugs, not the cords.
Leave the power cord plugged in. The plugged-in power cord acts as a ground for the system,
protecting its components from static electrical discharge. Do not defeat the purpose of the

grounding plug!
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8 Touch the power supply case inside the computer to discharge any static electricity that might
be on your clothes or body. You can safely touch the power supply if you've just unpacked
your computer. However, the power supply can get hot in normal use. If the computer has
been on, shut it off and let it cool down for at least five minutes before you open up the main
unit and touch the power supply.

To install the MCP card, follow these steps:
1. Choose the expansion slot in which you would like to install the MCP card.

For purposes of this exercise, you can use any slot except the second slot from the right of the
video card (slot D). However, any slot will work on the Macintosh llcx. The MCP software
downloaded in this example assumes that the MCP card in slot D has an SCC interface;
therefore, it is recommended that you use another slot, such as slot B, for this exercise.
Refer to the owner’s guide that came with your particular computer if you need help opening
the cover to reach an available expansion slot.

2 Insert the MCP card into the expansion slot but do not touch the pins on the bottom
of the card; handle the MCP card by the top edges only.
If your card has a bracket, the expansion cover shield on the card attaches to the inside of the
back panel in the same way as the shield you removed in step 1. Just align the card so that the
guide fits through the lower slot.
Align the connector on the bottom of the card, directly over the slot, as shown in Figure 2-1.
Place one hand along the top edge of the card, directly over the connector area, and push down
firmly until the connector is fully seated.
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®  Figure 2-1 Aligning the card

A Important  Don't force the card. If you meet a lot of resistance, pull the card out and try
again.
Don't wiggle the card from side to side when you insert it. Wiggling the

card puts unnecessary stress on the card and the slot, and may break
electrical connections. a

You can test to see if the card is properly connected by gently trying to lift the card. If it
resists and stays in place, it is connected.

3. If you have purchased other peripheral devices that require cards, install them now.

You can use this same method for installing all expansion cards in your Macintosh at any time.
Read and follow any instructions that come with other expansion cards you may have. If you
plan to install more cards, see Appendix C in the owner’s guide to your Macintosh for details on
the power available for expansion slots.

4. Now that the card is installed, reconnect the monitor, the mouse, the keyboard, and
plug in any necessary cables.
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If you installed additional cards (such as the AST-ICP smart card) that interface to a network or
some other device, connect those cables at this time.

The owner’s guide for your Macintosh shows different ways to connect Apple DeskTop Bus™
devices (the keyboard, the mouse, and other devices such as a graphics tablet, a joystick, or
another keyboard). You can either daisy-chain them to the keyboard or use one of the back-
panel connectors.

& Note: Avoid turning on the power prematurely. The steps are presented in this order so that
the last thing you do is connect the keyboard to a power source. Once the keyboard has
power, you could accidentally press the Power On key and turn on your computer before it

is appropriate.

5. Connect any other equipment you plan to use, such as a printer, external disk drive,
or modem.

You will find instructions for connecting those devices in the manuals that came with them. If
you're using an external device of any kind that uses a SCSI (Small Computer System Interface)
connector, you must connect that device to the one SCSI port on the back of the Macintosh.

A Warning Connecting a SCSI device to the wrong port can damage your system. You
can also damage the system if you mistakenly connect a non-SCSI device
(with an RS-232 plug, for example) to this port. Read “Adding SCSI
Terminators” in Appendix A of the owner’s guide to your Macintosh for
important instructions about SCSI terminators. a

Once you are satisfied that everything is connected properly, arrange the Macintosh components
conveniently in your work area. Tumn the main unit so that it faces you, and place the monitor
where you want it (on top of the main unit is fine). Position the keyboard and mouse where you
can reach them comfortably.
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Installing MCP software

To install MCP software, reboot your Macintosh and do the following:

1. Create a new folder called MCP Software on your Macintosh desktop.

2 Copy the contents of the MCP distribution disks to the new MCP Software folder.
It takes just a couple of minutes to copy all files from the MCP distribution disks.

A Important  Because of naming conventions required by A/ROSE, do not change the
names of any of the files or folders copied from the distribution disks. Of
course, you can create your own names for the hard disk and first-level
folder to which you copy the MCP files and folders. &

& Note: The A/ROSE folder and A/ROSE Prep folder must be at same level within the new folder
you just created, because certain items within the a/rose prep file use data in the
include files in the A/ROSE folder.

Installing the A/ROSE Prep driver

Now that the files and folders for the MCP software are installed on your hard disk, you will need
to install the A/ROSE Prep driver into the System Folder on the Macintosh. Here are the steps that
you should follow:

1. Select the A/ROSE Prep folder within the new folder you created on the Macintosh
desktop.

2. Within the A/ROSE Prep folder, open the Examples folder and select the a/rose
prep file.

3. Copy the a/rosE prep file into the System Folder of the Macintosh.

4 Note: You can copy the file in one step by holding down the Option key while dragging the
a/RosE Prep file into the System Folder.

4. Reboot the Macintosh.

The A/ROSE Prep driver is loaded into the system heap during system startup by an INIT31
resource within the A/ROSE Prep file.
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Running a sample program

This section describes how to run a sample program that shows the features and functions of the
A/ROSE operating system on the MCP card.

To execute this exercise, you must first run MPW. To do so:

1. Open the MPW folder.

You can open the folder either by selecting it, then selecting Open from the File menu, or by
double-clicking the MPW folder icon.

2. Run MPW by double-clicking on the application called MPW Shell
An MPW worksheet appears, similar to that shown in Figure 2-2.

® Figure2-2 MPW window

e I R R [
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Selecting files for the sample exercise

Now you must select the appropriate files to use for the exercise. To do 5o, first open the folders in
which they are located. Follow these steps:

1. Choose Set Directory... from the Directory menu.
A dialog box appears similar to that shown in Figure 2-3.
4 Note: The contents of this dialog box will vary depending on the contents of your hard disk.

® Figure 2-3 Select Current Directory window

& Flle Edit Find Merk Window Project Directory Build

New Baby:MPW:lWarksheet

Select Current Directory:

[ convert 3] < New Baby

0 Examples
3 Interfaces
0 Libraries

CJ ROM Maps ST
O Scripts ——
0 Temp files
£ Tools

The box beneath the directory title shows all the items in that folder.

2 Locate and open the folder named MCP Software that you created earlier in this
chapter.

To open the folder, select the file name, then dick Open. You can also open folders and files by
double-clicking on the name of the folder you want.

Open the folder named A/ROSE.
4. Open the folder named Examples.
S. Select the folder named Binaries.
6. Click the Directory button.

W

To verify the directory (folder) in which you are working, type the MPW command
directory and press Enter. To continue the example in this chapter, you should see the
following lines on the screen:
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directory
'New Baby:MCP Software:A/ROSE:Examples:Binaries:'

where: directory is the command you entered to the folder

'New Baby:MCP Software:A/ROSE:Examples:Binaries:® is the pathname

@ Note: Your screen will display the pathname and name of the hard disk you are using instead
of the text shown in this example.

8. To see the name of the files in the Binaries Examples folder, type the MPW command
files and press Enter. You should see the following list of all files in the Binaries Examples
folders.

files

echo.c.o
GenAROSE.c.o
name_tester.c.o
osmain.c.o

ossccint.a.o
pr_manager.c.o
printf.c.o

start

start.map
start.xrf
timeIt.c.o
timer_tester.c.o
trace_manager.c.o

For this exercise, you will use the files named download and start. The download file contains
an MPW tool that loads code from A/ROSE to the card; the start file is sample code that runs on the
smart card. (Refer to Part II for more detailed information on the download tool.)
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Downloading files to the card

To download a file, enter both the command name and the name of the sample file, as follows:
'New Baby:MCP Software:A/ROSE:Downloader':download start

The start file is now running with the A/ROSE operating system on the MCP smart card in your
Macintosh. Until you verify that the program is running by using the process described in the next
section, you will not see any activity on the screen.

Verifying the sample exercise

Using an MPW tool called the print manager (pr_manager), provided on the MCP distribution
disks, you can verify that

® the card is running the sample program and file

®  communication processes between the card and Macintosh are functioning correctly

The print manager is also designed to run on a card that has an SCC for printing to a terminal (such
as an AST-ICP card).

To verify that the program is running, follow these steps:

L In the MCP Software folder, find the folder named A/Rose Prep, then the folder named
Examples.

Follow the steps listed for “Selecting Files for the Sample Exercise,” given earlier in this chapter.
2 Verify the directory using the MPW command directory.
You should see the following text displayed on the screen:

directory
‘New Baby:MCP Software:A/ROSe Prep:Examples:’

3. Verify the files in that folder using the MPW command files.
You should see the following listing on the screen:

files
:DumpTrace:
'A/ROSE Prep'
'AROSE Prep.r'
echo.c
echo_example
echoglobals.a
Makefile
name_tester
name_tester.c
pr_manager
pr_manager.c
RSM_File
RSM_File.c
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RSM_tester
RSM_tester.c
TestR

TestR.c

timeit
timelIt.c
trace_monitor.c
TraceMonitor

- - - - - - - - = . = - - - = = =S W = > - D W > > - - - - - - - - . - - - - - - D - D D . 5 -

Notice the file for the print manager (named pr_manager).
3. To view the activity of the card, type pr_manager and press Enter.

You'll see messages similar to the following on the screen; for example, the Task Identifier (TID)
numbers would be different for different slots.

pr_manager

Print Manager TID = 4

Starting Main Loop

TID = b00000a echo tid = b000005

TID = b000008 - Sent message, waiting for reply ==---

TID = b000008 - Received msg = FBO706AC, ID = FB002476

TID = b000008 - From: 0364, To: B000008, mCode = -32666, mStatus = =-32768
TID b00000c - RAM test @Sfb064898 passed.

TID = b00000c - Testing Slot B

TID = b000008 -~ About to send msg = FBO706AC, ID = FB0029AC

TID = b000008 - To: 0464, mCode = 102, mDataSize = 1144

TID = b000008 - Sent message, walting for reply ==---

TID = b000008 - Received msg = FBO708F0, ID = FBO029AC

TID = b000008 -~ From: 0464, To: B0O00008, mCode = -32666, mStatus = -32768
TID = b000008 - About to send msg = FB070638, ID = FBO029BC

TID = b000008 - To: 0564, mCode = 102, mDataSize = 1144

TID = b000008 - Sent message, waiting for reply ----

TID = b000008 - Received msg = FBO708F0, ID = FB0029BC

TID = b000008 - From: 0564, To: B0O00008, mCode = -32666, mStatus = =32768
TID = b000008 - About to send msg = FBO706AC, ID = FB0029D1

TID = b000008 - To: 0664, mCode = 102, mDa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>