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Preface

The tWorkshop Lser's Guide for the Lisa describes the Workshop environment
for developing, testing, and running programs written in assemnbly language,
Pascal, and other high-level languages.

This manual is written for programmers who are femiliar with the Lisa8
system.

Related Documents
For all programmers:

= LIsa 2 Qwner's Guide

For Pascal and assembly-language programmers:
« Fascal Reference Msnual for the Lise
« MBI0OO 18/32-Bit Microprocessor: Frogremrmmer's Relerence Manual
« Qperating System Reference Manual for the Lisa

For BASIC programmers:
« BRSIC-Flus Lker's Guide for the Lisa

For Macintosh programmers:
« [nside Macintosh

What This Manual Contains
The contents of the Workshop Léer's Guide sre summarized below.

= Chapter 1, Introduction, describes the Workshop environment for program
development and discusses the conventions used by the Warkshop tools.
It tells you how to install the Workshop and how to use the main
Workshop command line.

= Chapter 2, The File Manager, describes file-naming conventions; tells
you how to list directories; how to copy, rename, and delete files; and
how to mount, unmount, initialize, and repair volumes.

= Chapter 3, The System Manager, tells you how to set system defaults
and specify device connections.

= Chapter 4, The Editor, tells you how to create, modify, search, save, and
print text files.

= Chapter 5, The Pascal Compiler, tells you how to use the Compiler and
the Code Generator to turn & Pascal source program into an object file.
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= Chapter 6, The Assembler, tells you how to assemble a 68000
assembly-language source program into an object file; it also describes
how your assembly-language program can communicate with a Pascsl
program.

« Chapter 7, The Linker, tells you how to combine compiled or essembled
object files into a single executable object file. It discusses regular
and intrinsic units, external names, and segmentation.

» Chapter 8, The Debugger, describes how to set breakpoints in your
program; how to display memory and registers; how to trace the
program flow; and other run-time debugging functions.

= Chapter 9, Exec Files, tells vou how to create a file of commands to
run programs under the Workshop autormnatically; the commands consist
of Workshop and program commands plus a special high-level exec
language.

» Chapter 10, The Transfer Program, describes a data communications
package for transferring keyboard input or text files between the Lisa
and a remote computer.

» Chapter 11, The Wilities, documents a set of utility programs that
perform file comparing, file searching, cross-referencing, Lisa~-Macintosh
communication, and various other functions.

* Appendix A, Error Messages, provides the text of error messages from
the Assembler the Linker, ObjlOLib, SULIb, PasLib, the Exec Processor,
and the Lisa Operatlng System.

* Appendix B, Lisa Extended Character Set, is a table of ASCII character
codes and special cheracters.

* Appendix C, Screen Control Characters, contains information on screen
control in Pascal and BASIC.

« Appendix D, Common Problems, contains troubleshooting suggestions.

Type and Syntax Corwentions
Boldface type is used in this manual to distinguish program text from English
text.

Ralics are used when technical terms are introduced.

Syntax diagrams show how to enter filenames and other syntactic
constructions. For example, the following syntax diagram from Chapter 2
describes a wild-card-spec:

¥/
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wild-cerd-spec

-
v

:

string-1

29000

Start at the left and follow the arrows through the diagram. Alternate paths
are possible. Every path that begins st the leftmost arrow and ends at the
rightmost arrow is valid.

Circles and ovals contain reserved words, operators, or punctuation symbols
that must be written as shown, except that capitalization is not required.

Boxes contain the name of a syntactic construction that is described by
another syntax diagram. Replace the name with an instance of the
construction.

The wild-cerd-spec diagram embodies the following rules:

* A wild-card-spec can begin with an optional string (String-1).

*» A wild-card-spec must contain = 7, 8§ =, or &.

«The =, 2, $ * or & can be followed by an optional string (String-2).
Here sre some examples that conform to the wild-cerd-spec syntax:

-vol-§.text
?.obj

H
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Introduction

11 Introduction to the
The Workshop contains & collection of tools for preparing and running
programs. These tools allow you to

= Configure the Lisa and set system defaults.
= Write, compile or assemble, link, and run programs.
= Debug programs that run under the Lisa Operating System.

« Creste and run files of Workshop and program comrnands using a
high-level exec language.

= Initialize, list, copy, rename, delete, compare, search, cross-reference,
and otherwise view and modify files, catalogs, and volumes.

= Transfer data between the Lisa and a remote computer.

The Workshop lets you develop Macintosh programs on the Lisa. You can
also transfer files between Lisa and Macintosh by running the MacCom
utility program. With MacWorks, you can even run Macintosh programs on
the Lisa. Several programming languages are available, including 68000
assemnbly langusge, Pascal, BASIC, C, and others.

The Workshop tools run under the Lisa Opersting System (0S). The OS
enables programs to do file handling, process management, and memory
management; it provides some facilities for which there are no parallels in
the Workshop. If you are writing programs to run under the Lisa OS, you
should be familiar with the Gpersting Systern Reference Manual for the Lisa
If you sre writing programs to run under the Macintosh OS, you should be
familiar with Inside Macintosh

You use the main Workshop features by typing a single character response to
a comvnand line that lists available programs. The main command line is
described in this chapter. The File Manager and the System Manager have
their own command lines, described in chapters 2 and 3.

12 Starting the Workshop
If you have already installed the Workshop from micro diskettes, boot from
the Workshop startup disk. Either the Workshop command line or the
Environments window appears on the screen. For & description of the
Workshop command line, see Section 1.5.1. The Environments window allows
you to start the Workshop or another environment such as the Office System.
Far a description of the Environments window, see Section 1.2.1.

If you have not yet installed the Workshop software onto a startup disk,
follow the instructions in Section 1.2.2.
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121 The Erwironments Window
If your startup disk contains only the Workshop environment, booting
automatically starts the Workshop and its command line appears. If the
startup disk contains rmore than one environment, the Environments window,
below, lets you select which environment you want. The window displays &
checkbox for each environment plus the following five buttons:

Power Off Turn off the Lisa.

Restart Reboot or reset the Lisa.

Start Start the selected environment.

Set Default Set the defsult to the selected erwironment.

No Default Always display the Environments window on startup.

Environments
Ik Workshop Set Default

E] Office System
No Default

sStart

To start the Workshop or snother environment from the Environments window,
move the pointer to the check box of the environment you want to start and
click the rmouse button. Then rmove the pointer to the Start button and click.

To return to the Environments window from the Workshop, use the Quit
command in the Workshop command line. Reply Y when asked if you really
went to leave the Workshop. Then type A for Another_shell.

To go to the Workshop or another environrnent autornatically at startup time,
select the environment's check box and click Set Default. To go to the
Environments window sutomastically at startup time, click No Default.

To go to the Environments window when booting the systern, press any Key
while the Lisa is sterting up.

1-2
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You can create your own environments. Any object file named
SHELL filename will appear in the Environments window as an alternate
environment.

122 Installation Overview
The Workshop Pascal software comes on nine micro diskettes, "Workshop
Pascal 1-9." Installing the Workshop involves transferring copies of files
from these micro diskettes to a herd disk that you designate. This hard disk
will then be called & stariup disk or boot disk

Here is an overview of the steps you must follow to properly install the
Waorkshop Pascal softwere. The actual instructions are in the next section.

« Physically hook up the Lisa and any peripheral devices, such as printers
and external hard disks. If you have not yet physically set up the Lisa
herdware, turn to Appendix A, Setting Up Your System, in the Lisa 2
Cwener's Guide.

« Insert the "Workshop Pascal 1" micro diskette and use it to install the
startup software from the first six micro diskettes (‘Workshop Pascal
1-6") onto a herd disk that you designate. These diskettes produce &
startup disk cortaining the minimum Pascal Workshop, which is capable
of editing, sssembling, compiling, linking, running programs, managing
files, and configuring various hardware and software options.

It will take about 15 minutes to install the minimum Pascal Workshop, &
little over 2 minutes per micro diskette.

= Stert the Workshop &nd use the System Manager's Preferences tool to
describe your Lisa's particular configurstion of disks, printers, and other
devices.

« Use the Workshop's File Manager to copy to the hard disk any additional
files that you need from the remaining micro diskettes (“Workshop
Pascel 7-9").
123 Installing the Warkshop Pascal Software
Follow these step-by-step instructions to install the Workshop Pascal
software.
It's & good idea to read through this entire procedure before starting.
1. If the Lisa is on, turn it off by pressing the on-off button.

2. Have the nine micro diskettes handy ("Workshop Pascal 1-9"). If your
system has an external hard disk, be sure it is on and the ready light

is steady.

Do not write-protect the micro disketles. If you try to install the
software from a write-protected diskette, the Lisa will fail, try to
boot, and continue to fail.

1-3
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3. Insert the "Workshop Pascal 1" micro disketie into the drive. Make
sure the arrow embossed on the diskette points towerd the drive.

4. Turn the Lisa on by pressing the on-off button once. About four
seconds later, efter you hear a click from the cabinet, hold down the
% key and type a 2 on the main keyboard. D¢ not wse the 2 on the
nurmeric keypsad.
If vou type ®-2 correctly, the Lisa will go through a self-test that
checks to make sure the Central Processing Unit (CPU), Memory
(Mem), Input-Output (1/0), and expansion slots are working properly.
Proceed to step 5.

TESTING. ..

If you type a 2 without pressing the & key, the startup menu will
appear. Hold down the & key and type 2 agsin.

ITASTIR FRIM

If you type &-2 late--after you heer & second click from the

cabinet--this screen will appesr. Hold down the ® key and type X

;he startup menu described in the preceding parsgreph appesars. Type
-2.

1-4
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&

STARTUP FROM...

when the Main Menu appears, use the mouse to move the pointer to
the Install box. Click the mouse button once. The box will darken,

indicating that you have selected it.

disk.

diskettes or archive tapes.

£%Fe# Workshop Pascal System 3.0
©1983, 1984 efapple computer inc.

Click Repair to fix a damaged disk.

Click Restore to restore the disk from backup

This micro diskette is used to repair the Lisa
Workshop Pascal System startup disk and to
install the startup software. The startup disk is
attached to the internal connector.

Click Finished if you are Finished.

Click Install to put new startup software on the

(_Finished )

( Repair ]

oy

[ Restore ]

Clicking the Repair box performs the same function as the Scavenge
command in the File Manager (see Chapter 2); select it only if your
hard disk is damaged and you want to try to preserve its files. The
Restore box is of interest only to Office System users.

6. A message will tell you that the Lisa is looking for any attached herd
disks. It will only find disks that are attached and powered on.

Then you will be asked to select the startyp disk: thet is, the disk on
which you want to install the Workshop Pascal software.

1-5
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Do you want to use the disk attached to the Cancel ]
parallel connector?

Click Cancel if you do not want to specify any [__DK__]
disk to use at this time. —_—
Click OK if you want to select this disk.

Click More if you want to select a different disk. (_vore ]

To select the herd disk identified by the first peragraph of the screen
message, click OK.

To select a different hard disk, click More. The Lisa will continue
looking for other attached disks.

You can keep clicking More esch time a disk is presented for
approval. If the screen notifies you thet no more disks are avsilable,
click Retry to start over or click Main Menu to return to the screen
shown in Step 5.

7. After you select your startup disk, one of two screens will appesar.

a If the disk you have chosen is a new disk that has never before
been used, or if it is & disk containing softweare unusable by the
Lisa, you will see the message shown below.

Click Continue.

The disk is either damaged or has not yet been

initialized. Before installing the Lisa Workshop
Pascal System software, the Lisa will erase and
initialize the disk.

If you choose to Continue, all Files on the disk

will be erased before the Lisa Workshop Pascal

System software is installed. Click Cancel if -

you do not want the disk to be erased. [ Continue ]

or

b. If the hard disk you select as yvour startup disk alresdy hes Lisa
files on it, you will be asked if you want to ersse it. You can't
share the disk with MacWorks unless you initialize or ersse it.
Click Erase to erase everything on the disk.

1-6
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Do you want the disk erased?
Click Erase only if you are starting new

work and want to destroy all information [W‘]
now on the disk. kit

If the hard disk contains files that you want to keep, click Don't
Erase; go to step 9.

8. You will be asked if you want to use part of the disk with MacWorks
{the Macintosh environment for the Lisa system).

If vou don't want to store Macintosh files on this disk, click Don't
Share.

Do you wish to use part of the specified disk  \_D0n't Share

with MaclWorks?

Click Don't Share if you do not wish to split
the disk between the Lisa Workshop Pascal
System and Mach/orks.

Click Share if you want to be able to use [ Share ]
part of the disk with MacWwaorks. e

If you plan to use part of the hard disk for Macintosh files, click
Share. You will be asked how much spsce you want to reserve. The
only choice possible for a 5-MegaByte ProFile is 2000 blocks (1
MegaByte). Click oné of the buttons.

The specified disk has a total size of 19448 Dont Share

blocks. How many blocks do you wish to use
with MacWorks? [“WJ

Click Don't Share if you do not wish to share

the disk with MacWorks. [ 6000 ]

Note that disk blocks used by Mackorks
cannot be used by the Lisa Workshop Pascal ['—'ﬁﬁb’——]
System, -
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9. A wait message will appear while the startup disk is erassed and
initialized. It takes a few minutes for the disk to be formatted and
initialized.

When the startup disk has been initialized, the Lisa will automatically
begin installing the Workshop software from the "Workshop Pascal 1"
micro diskette. You will see a message telling you that the startup
software is being installed. The first micro diskette will soon be
ejected from the drive.

10. When the message on the screen tells you to insert the next micro
diskette, remove the "Workshop Pascal 1" micro diskette from the
drive and insert the "Workshop Pascal 2" micro diskette. The
installetion process will automaticslly continue. You do not need to
click either of the boxes shown.

{ Cancel ]
Please insert the Lisa Workshop Pascal System 2 ~———
micro diskette into the micro disk drive.
Click Cancet to cancel installation.

If you insert a micro diskette out of sequence, the diskette will be
ejected, and this message will appear.

You inserted a Workshop Pascal Sustem diskette out
Note of sequence.

The correct diskette to insert at this time is the

Lisa Workshop Pascal System 2.

The Install will continue,

Replace the diskette with the correct one. Click OK; the instsllation
procedure will continue automatically.

11. Insert the remaining diskettes when you sre prompted for themn.

If you cancel the automstic installation process before installing
softwere from the first six diskettes, you will have to repest this
procedure beginning with the "Workshop Pascal 1" diskette. You will
not be able to use the Workshop until software from the first six
diskettes have been installed.
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12. After the Lisa has installed the software from the sixth ("Workshop
Pascal 6") micro diskette, you will be asked to reinsert the “"Workshop

Pascal 1" diskette.

Insert the diskette.

Please reinsert the Lisa Workshop Pascal System
1 micre diskette at this time. The Lisa will not
be able to Finish installing the Lisa Workshop
Pascal System software until the Lisa Workshop
Pascal System 1 micro diskette has been
reinserted.

(oo )

13. When the message informs you that the Workshop Pascal software has
been installed, click OK.

The Lisa Workshop Pascal System software has been
installed.

14. The Main Menu will reappesr.

Click Finished.

The minimum Pascal Workshop is now installed.

£%FeF Workshop Pascal System 3.0
©1983, 1984 gfapple computer inc.

This micro diskette is used to repair the Lisa
Workshop Pascal System startup disk and to
install the startup software. The startup disk is
attached to the internal connector.

Click Finished if you are Finished,

Click Repair to Fix a damaged disk.

Click Install to put new startup software oh the
disk.

Click Restore to restore the disk From backup
diskettes or archive tapes.

@y

Char )

(Tt )

(ee )
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15. When this message appesrs, click Stert Up.

o)
Should the Lisa turn off or start up from the

The "wWorkshop Pascal 1" diskette will be ejected. Put it in a safe
place.

Your Lisa will go through a series of self-tests similar to those that
occurred when yvou first turned it on.

TESTING. ..

16. The Workshop will be started from the stertup herd disk. If the Lisa's
clock/calendar has not been set, the Workshop ssks vou to set the
correct time and date. You should do this now, because some
functions in the Lisa applications require & correct date and time.

17. Use the Workshop System Manager's Preferences tool to tell the Lisa
what peripheral devices sre physically connected and what defsult
settings to use each time you turn on the Lisa. Starting the Workshop
is described in Section 1.3. The Systern Manager subsystem and the
Preferences tool are described in Chapter 3.

18. Decide what files vou need from the rernaining diskettes ("Workshop
Pascal 7-9"). Use the Workshop's File Manager to copy these files to
the startup disk (or any hard disk, if you have more than one). See
Chapter 2, The File Manager, for instructions. Unless you plan to use
a file frequently, vou mey prefer to access it directly from the micro
diskette rather than take up space on the hard disk.

Your Workshop Pascal softwere is now fully installed.

13 Hardware Configuration
In order to use a device with the Workshop, you must do two things: first,
tell the Workshop it exists; and second, connect it to the Lisa. Telling the
software about the herdware is known ss configuring the system The
configurstion information you provide is seved on the boot disk asnd in the

1-10
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L;sa's pararneter memory, so you only have to reconfigure if you change to s
different boot disk or if you connect or disconnect devices.

If you have just installed new softwere on your boot disk, yvou should check
its configuration now.

131 Specifying Hardware Connections
The File Manager's Online cornmand tells you what hardweare the Workshop
software thinks is connected to your Lisa. If a device that is connected to
the Lisa is not listed by Online, use the Preferences command in the Systemn
Manager command line to tell the Workshop about the device. If Online
pauses unexpectedly while listing devices, or if it reports an error, it is
probably looking for a device that the software thinks is connected. If the
device is not presert, use Preferences to detach it.

Preferences slso lets you specify various defsults such es which device to
boot from, which printer to associate with the logical printer device
(-printer), normal and dirnmed brightness levels for the screen, and so on.

132 Printer Configuration
Before using & printer with the Workshop, you must set up the printer and
tell the Workshop where it is connected.

Refer to the instruction manusl that came with your printer for directions on
how to set it up. If you have more than one printer you will wart to
configure one of them as the default printer, ss described in Section 1.3.2.3.

1321 Setting up a Printer
The procedure for setting up a printer veries with the type of printer.
Follow the manufascturer's instructions.

During stertup, or when you attach a printer using the Preferences tool, the
Workshop sends a control sequence to set the printer to 9600 baud, auto line
feed, DTR handshake, and no parity. If your printer is an Apple Imagewriter,
the default standards which have been factory preset should be satisfactory.
However, if you weant to modify the perfarmance of the Imagewriter, see the
technical specifications in the Apple Imagewriter Leer's Meanuel Feart I
Reference.

1322 Configuring the Workshop far a Printer
Follow these steps to configure your Lisa for a printer:

1. From the Workshop cornmand line, press $to enter the System
Manager subsystemn.

2. Press Ffor Preferences. The Preferences tool is used to set up the
configuration of the Lisa systern and the Workshop; refer to Section
3.3 for more inforrnation on Preferences.

3. Click on the Connect Device Software box to see what devices are
connected to the Lisa.
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4. Select the connector to which your printer is connected. All devices
that can be connected to that connector ere displayed.

5. Select Printer; additionsl configuretion options ere displayed.

6. When you are finished configuring your printer, select Quit from the
File menu.

7. Exit from the System Manager back to the Workshop command line by
pressing & for Quit.

1323 Specifving a Default Printer
If you have more than one printer connected to yvour Liss, you can specify a
default printer--the one you can refer to as -printer. First use the :
Preferences tool to configure the printers and other devices connected to the
Liss. Then choose Select Defaults in Preferences. See Section 3.3, The
Preferences Tool, for rmore information.

Another way to specify the default printer is to type £2for DefaultPrinter in
the Systemn Manager command line and enter the device name of the default
printer (for examnple, #10#1 or its alias RS232A). Or, if you want to keep the
current default, press [RETURN]. See Section 3.2, The Systern Manager
Command Line, for more information on the DefaultPrinter command.

The default printer you specify using the Preferences tool is alsoc the default
for the Office System if you have it installed; the default printer you specify
using the DefaultPrinter command affects only the Workshop environment.

14 The Workshop Shell
The Workshop shell is the highest-level program in the Workshop
environment. Programs you run from comrmand lines or using the Run
comrnand return control to the Workshop shell when they're finished. The
shell provides an exec file mechanism and perfarms a number of automatic
actions; its Cornmand Interpreter communicates with you at the level of the
main comrmend line. The Workshop uses the cornmand line to provide you
with access to systemn functions at a single keystroke.

141 Exec Files
Exec files let you automate Workshop utilities and user programs, make
programmed decisions (for examnple, whether to recompile a source program),
modify the Workshop environment, autorate test procedures, and more. Exec
source files can contain a high-level commeand language, Workshop
commands, and input to user programs. Common uses of exec files include
standard compile procedures and standard spplication runs. See Chapter 9,
Exec Files, for more inforration.

142 The Main Command Line
When you enter the Workshop environment, the Workshop's main command
line appears at the top of the screen. It shows:
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» Two subsystemns, the File Manager and the Systern Manager, that have
their own cornmand lines.

s The Run command, which lets you run Workshop utilities and any
program that you or someone else wrote to run under the Workshop.

» The main tools provided by the Workshop.

The main command line actually comes in two parts because the screen isn't
wide enough to show all the commands on a single lme The first part of
the main command line looks like this:

WORKSHOP: FILE-MGR, SYSTEM-MGR, Edit, Run, Debug, Pascal, Basic, Quit, ?

You can see the rest of the comrnands by pressing ?, the last symbol on the
line. To return to the first part of the command line, press [RETURN]. The
second part looks like this:

Assemble, Generate, MakeBackground, Link, TransferProgram

Type the first letter of a command to use a tool. For example, type £or &
to run the Editor. You can use all of the commands no metter which part of
the main command line is showing when you type the comnmand letter. The
Workshop looks for the tool on the boot volume; if it doesn't find it there, it
looks on the Prefix volumes.

Some cormmands will ask for additional information. Default vslues are
displayed in squere brackets ( [default] ). To accept a default value, press
[RETURN). If vou don't want the default value, type in the value you want
and ¢hen press [RETURN]. If vou make a mistake, press [CLEAR] to escape.
See Section 1.5.1.2, Defaults in File Name Prompts, for more information.

The main comnmand line commands are described below. The letter you type
to access the command is shown in perentheses.

FILE-MGR (F)

The FILE-MGR command give you access to the File Manager subsystem,
described in Chapter 2. This subsystem is used to menipulate files, catsalogs,
and volumes.

SYSTEM-MGR (S)

The SYSTEM-MGR command gives you access to the Systern Manager
subsystem, described in Chapter 3. This subsystemn provides verious
configuration, process management, and utility functions.

Edit (E)

The Edit cormmand gives you access to the Editor in order to creste, modify,
and print text files. You can use the Editor to write exec files, data files,
and prograrnmming language source files, as well as memos or other
documents. The Editor is described in Chapter 4.

Run (R)

The Run command has two functions. You can use it to execute an ohject
progrem (a8 Workshop utility progrem, a user-written program, or any other
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software designed to run under the Workshop), and you can use it to cause an
exec file to be processed and executed.

The Run command asks you what file you want to run. The default is the
last program or exec file you ran. To run the same file again, just press
[RETURN]. To run a different file, type the program or exec file name
followed by [RETURN]. The name of an exec file must be preceded by < or
exec’.

If the Run command doesn't find the file under the name vou supplied, it
adds the standerd extension if you didn't give one (.OBJ for program files,
.TEXT for exec files) and looks for the file again. If you don't specify &
volume name, the Run command searches through the first Prefix volume for
an exec file or through up to three Prefix volumes for a program file; then,
if necessary, it looks on the boot volume. Prefixes can be set through the
File Manager's Prefix command.

Debug (D)

The Debug command inserts a breakpoint at the first instruction in your
program, so you can use the Debugger. Then it executes the program just as
the Run command does. More information on the Debugger can be found in
Chapter 8.

Pascal (P)

The Pascal command starts the Pascal Compiler, described in Chapter 5.
More inforrnation on the Pascal language can be found in the Fascsl
Keference Manual for the Lisa

Basic (B)

The Basic command starts the BASIC Interpreter. More information on

BASIC programming can be found in the BASIC-Flus Lker's GQuide for the
Lisa

Quit (Q)

The Quit cornmand lets you leave the Workshop. If you opened files in the
Editor and didn't save them, you'll receive a reminder. The following prompt
line appears after you confirm that you want to leave the shell:

WarkShop_shell, Another_shell, Reboat, Power_off
Type #to return to the Workshop erwironment.

Type Ato go to the Environments window. If you have the Lisa Office
Systemn installed, you can go from the Workshop to the Office Systern by
means of the Environrents window.

Type Rto reboot the Lisa
Type Fto turn off the Lisa.
Assemble (A)

1-14



Workshop Lker's Guide Introduction

The Assemble cormmand starts the Assembler, described in Chepter 6.
Additional information on assembly language can be found in the MBS0
15532-5it Microprocessor manual.

Generate (G)

The Generate commmand, described in Chapter 5, converts intermediate code
files produced by the Pascal Compiler into object code. (The Compiler
performs this step automatically unless you specify otherwise.)

ound (M)
The MakeBackground command lets you run a program s a background
process while you continue using the Waorkshop for other functions. The
background process should not display on the console or request keyboard
input.
Link (L)
The Link command executes the Linker, described in Chapter 7. The Linker

is used to prepsre comnpiled or assembled programs for execution, or to link
together separately compiled pieces of a program.

TransferProgram (T)

The TransferProgram cornmand starts the Transfer program, described in
Chapter 10. This program sllows your Lisa to communicaete with a remote
computer.

143 Automatic Actions Taken by the Shell
Certain actions are automatically performed by the Workshop shell. These
include running a user exec file during stertup and shutdown, mounting disks,
and establishing the logical console and default printer devices.

1431 User Startup and Shutdown Procedures
During startup, the Workshop shell looks for a user exec file named
CISTART.TEXT and runs it if it exists. You can creste your own CISTART
(Command Interpreter startup) file to modify the Workshop environment or
set up a user application. Any commands thet are valid in & norrmal exec
file are valid in CISTART. See Chapter 9 for more informetion on exec
files.

The following CISTART file sets the Validate cornmand so that file transfers
are not verified and file selections are not confirrned with messages like
“Are you SURE you want to copy...?" (see Section 3.2, The System Manager
Command Line, for more inforrnation):

SEXS%%-MQM e}N{ojNka} Q{uit}

alidat. i

$ENDEXEC

You can also creste an exec file named CIFINISH.TEXT that will be run

autornatically when you leave the Workshop shell.
1432 pAutomatic Mounting of Disks
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Devices must be mounted before you can read from them or write to them.
At startup time, the Workshop rmounts any physically attached disk that has
been logically connected using the Preferences tool. (See Section 3.3.3,
Device Connections, for more information.)

1433 pAutomatic Setting of Prefixes
Prefixes tell the Workshop where to look for a file when you don't specify &
full pathname. The File Manager's Prefix commnand lets you specify three
levels of prefixes thet remain in effect until you change them or until you
power off.

You can slso set the prefixes so that they are autornaticelly reestablished
during startup, by answering ¥ to the Prefix commend's question

Initialize this Prefix Set at boot time? (Y or N)

144 The Main Screen and the Alternate Screen
The Lisa can show you two different displays; they are known as the main
screen (-MAINCONSOLE) and the alternate screen (-ALTCONSOLE). By
convention, the Workshop (except for the Debugger) displays output on the
main screen; that is, the logical console, -console, is norrnally set to the
main screen. The Debugger uses the alternate screen so that its messages
are not intermingled with program output. The Console command in the
Systern Manager lets you choose which screen is the logical console.

To switch to whichever screen is not currently viewed, hold down the Option
key on the right side of the Lisa keyboard while you press the Enter key on
the nurneric keypad.

Your program can direct output to the alternate screen by opening and
writing to a file narned "-ALTCONSOLE-x", where x is any file name.

15 Warkshop Corwentions and Standards
This section describes file name conventions and other standards used in the
Workshop. In general, these festures are not evailable in user programs
unless vou specifically provide for them. (Refer to The StdUnit Unit in the
third binder of this set for more information on how to program these
features.)

151 File System Conventions
This section introduces file naming conventions and tells you how to respond
to prompts that ask for & file name. Most of the Workshop tools follow
these conventions.

A more complete description of the File System can be found in Chapter 2
and in the Operating System Reference Meanuel for the Lisa

1.5.1.1 File Names
When the Workshop prompts you for & file, you rnust supply & valid
pathname; the following rules apply:
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* A pathname hes three parts:
Device, volume, or Sterts with "-*; defaults to Workshop

catalog name Prefix 1 if not supplied.

File name Composed of slphabetic and/or numeric
cheracters; spaces are permitted.

Extension Composed of alphsbetic and/or numeric

cheracters; spaces are permitted. If present, it
is the final “." and any characters that follow.
The standard extensions are .TEXT, .0B), .1, and
LIB.

« The length of the full pathname rmust not exceed 255 characters. The
length between dashes (~) or between a desh end the end of the
pathname must not exceed 32 characters.

« Leading and trailing blanks or tab characters will be discarded by the
waorkshop.

« Uppercase and lowercase are usually preserved as yvou specify them snd
are ignored in distinguishing between file names.

When entering a list of files, indicate thet you are finished by pressing
[RETURN].

1512 Defaults in File Name Prompts
Prompts may displey default values, shown in square brackets ([]). If &
file name prompt contains no default value, enter [RETURN] or a backslash
(\) if you don't want to specify a file.

To asccept & default extension, type the file name without an extension. For
example, when a prompt displays '

[text]

and you do not enter an extension, "text" will be added to the file name you
enter.

To prevent an extension from being added, enter the file name with & period
at the end. The Workshop won't add an extension to a device, volume, or
catalog name, so you don't have to follow these with & period.

To accept a default file name, respond with [RETURN]. If you do not want
the default file or any other file, enter a backslash (\).

filternate defaults are indicated by a slash (/). For example,
[-console]q{ text]
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lets you default to either the console device or a text file. This option is
made available in cases where you may want to displey output on the screen
or save it in a file. Press [RETURN] if you want the Workshop to use the
console. Enter a file name if you want the Workshop to use a file. (If you
don't supply an extension, ".text" is added)

A separste default may be shown for each part of a psthname. For example,
[-paraport] [—intrinsic] [.lib]

shows 8 default value for the device, file name, and extension. If you leave

out ary part of the pathname, the Workshop supplies the default value for

that part. Soretimes parts of & pathname are shown within the same set of

brackets if the parts cannot be accepted independently of one another; for
instance

[-parapart-intrinsic] [.lib]
152 Getting Help
If you need help or want to see a list of program options, respond to a file

name prompt by typing 7followed by [RETURN]. Help information asppesrs
on your screen if it is avsilable. (Not all programs provide help screens.)

153 Getting Out
You may want to stop what you're doing--cancel a program that's running,
cancel a command prompt, or temporarily stop a screen display. This
section tells you how.

1531 Canceling a Program
You can terminate the operation of most Workshop tools and utilities by
pressing the #-psriod key combination Most Workshop tools check for
#%-period even when running under exec files.

Unless a user program was written to recognize the ®-period key
combingtion, pressing those keys will not terminate the program. (The
function PAbortFlag tells a program whether or not #-period has been
pressed. For more information, see PASLIBCALL, Section 54.) If ®-period
doesn't work, yvou can do one of the following:

= Wait for the programn to terminate.

» Press the NMI (nonrnaskable interrupt) key, which forces the system into
the Debugger. The minus (-} key on the numeric keybosard is normally
set to be the NMI key. See Section 8.2.1.2, Terminating an Infinite
Loop, for further instructions.

1532 Canceling a Prompt
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The Clesr key on the numeric Keypad is an escape key. You can use it in
response to a file name prompt. For example, if you're in the File Manager
and you type £ for Delete by misteke, press the Clear key to return to the
File Manager command line. You don't have to press [RETURN] after
pressing [CLEAR].

1533 Halting a Screen Display
To stop the screen display while a program is running, press the #-5 key
combinstion. The program ternporsrily halts. To restart the screen display,
just press #-S again. This festure works for all programs that do screen
, output through the Pascal run-time system.
154 Standard Error Messages

Every error reported by the Opersting System or the Workshop has & number
associated with it. If the file containing the text of the error message is
available at the time of the error, the full message is displayed; if the error
file is not available, only the error number is displayed.

The error files are:
OSEnrs.ERR Errors reported by the Opersting System
PasErrs ERR Compile errors reported by the Pascal Cornpiler
WaorkshopErrs ERR  Errors reported by the Exec Processor

For a list of all error numbers and their associsted message text, see
Appendix A.
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The File Manager

21 The File Manager
The File Manager is a subsystem of the Workshop. It provides file and device
manipulation facilities, and handles most of the tasks of transferring
information from one place to another. Using the File Manager, you can do
such things as make copies of files, list directories, rename or delete files,
find out what volumes are on line, initialize new disks or diskettes, print files,
and so on. See the Qperating Systern Reference Magl for the Lise for more
information on the File System and supported devices.

22 Using the File
To use the File Manager, press F in response to the Workshop command
prompt. The File Manager begins executing, and displays the File Manager
prompt line:

FILE-MGR: Backup, Copy, Delete, List, Prefix, Rename, Transfer, Quit, ?
Pressing “?" displays the additional command line:

Equal, FileAttributes, Initialize, Mount, Names, Online, Scavenge, Unmount
To redisplay the original command line, press [RETURN]

To execute any command, press the first character of that command name
while the File Manager command line is displayed. Most commands ask for
file names, or other input parameters. If there is a default value for a
parameter, it is displayed in square brackets ( [default] ). To accept the
default, just press [RETURN] If you do not want the default, type in the
value you want.

To manipulate files with the File Manager you need to address the file with a
rile specifier A file specifier can be an OS pathname (representing a file on
a disk or diskette), an 0S volume name (for example, -MYDISK), the name of a
physical device (for example -RS232A), or the name of a logical device (for
example -printer). File specifiers can contain wildcards enabling them to
specify a collection of files. See Section 2.5 for more information on
wildcards. See Section 2.4 for more information on file specifiers.

23 The File Manager Commands
The File Manager commands are listed in the File Manager prompt line. They
are: Backup, Copy, Delete, List, Prefix, Rename, Transfer, Quit, Equal,
FileAttributes, Initialize, Mount, Names, Online, Scavenge, and Unmount.

Each of these operations is described below. Information on wild card
characters can be found in Section 2.5.
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231

Backup (B)
The Backup command executes a simple backup utility, similar to Copy. It

asks for source and destination file specifiers, which will most likely contain
wild cards (see Section 2.5). It then compares the source files to the
destination files. Whenever the contents of the two files are not equal, the
scurce file is copied. If a source file is missing from the destination, it is
copied. Thus it copies only different files from the source to the destination.

NOTE

The destination file is temporarily named Workshop.temp, and the
source file is automatically copied. If the copy is successful, the
destination file is renamed with its original name, and the files are
compared. If the files are different, the first file is deleted. Ordering
the process this way prevents deletion of the destination file before
verification that the source file is good.

Because the file name Workshop.temp is internally involved in the
Backup command, do not assign that name to your files.

232 Copy (C)

The Copy command copies files. It asks for a source file specifier and a
destination file specifier. ‘You can use wild cards if you want to copy more
than one file. The source file(s) are not changed by this command.

The default is not to verify copy operations. You can change this default
with the Validate command in the System Manager. If you change the
default, the source file is compared to the destination file after the copy
operation to ensure that they are the same. The Validate command is
described in Chapter 3.

Text files are handled specially when copied to the -printer or -console

ical devices. leading blanks in a line of text might have been replaced by
a E,count? pair to save disk space. As such pattemns are detected, they are
replaced by (count) blanks in the copy of the file sent to the printer or
console. All other files are sent byte by byte unchanged.

233 Delete (D)

The Delete command is used to delete a file or a number of files specified by
a wild card expression. It asks you to specify the files to be deleted.

234 List ()

The List command lists information about the files matching the given file
specification. If all you need is the names of the files, use the Names
command described in Section 2.3.13.
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= If the flle specifier is a file name (for example -MYDISK-example.text)
information from only that file is listed.

* If the file specifier is a volume name (for example -MYDISK), information
about all files on the volume is listed.

* If the file specifier includes a wildcard character {for example,
-MYDISK~-=.text) information about all matching files is listed.

The list command displays the following information:
Filename  The name of the file.

Size The logical file length in bytes.

Psize The physical file length in blocks (512 bytes).
Last-Mod-Date Date and time the file was last changed.
Creation-Date Date and time the flle was created.

Attr File attributes, a combination of the following:

C File was closed by the Operating System.

L File iIs locked. It cannot be deleted until the flle
safety switch is turned off. (See FileAttributes
command later in this section.)

0 File was left open when the system crashed.

P File is protected.

S File has been scavenged.

An example of the list display is shown In Figure 2-1.

Contents of volume -paraport-=

Filename Size Psize Last-Mod-Date Creation-Date Attr
SYSTEN,DEBUG2 14848 29 03/03/B3-15:46 06/10/82-21:57
SYSTEM. TUDIRECTORY 71648 14 07/18/83-09:31 02/23/83-10:33
SYSTEM.LLD 9216 18 04/02/82-00:24 02/23/83-10:24
SYSTEM.LOG 2992 6 07/18/83-16:56 06/08/83-17:49 0
SYSTEM.OS 188928 349 05/04/83-10:08 05/04/83-10:08 €O
SYSTEM, SHELL 8704 17 04/02/82-00:26 03/29/83-15:14 (O
XEJECTEM.0BJ 512 1 04/02/82-00:27 03/29/83-15:22
Figure 2-1
The List Display
235 Preﬂx(P)

The Prefix command enables you to set up default volume names to search
when you specify a file name without a volume name. You can set up to three
volume names that will be searched in order, when you try to run a program,
until the file is found. The first prefix is the name of the working directory.
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It will be searched anytime you specify a file name without a volume name.
The second and third prefixes are searched when you try to Run a program
without specifying the volume it is on.

NOTE

The second and third prefixes affect the running of programs directly
from the Workshop shell. They are not searched for programmatic file
operations, such as opening files, or for other File Manager operations.

The last option of the Prefix command asks if you want to initialize the
Prefix set at boot time. Answer Y if you want what you have entered to be
established as defaults when you boot.

This command asks you for the three prefixes. If you want to accept the
default, if any, press [RETURN] If you want to set a prefix, type in the
volume name that you want. If you want to have no prefix, press [CLEAR] as
the prefix for that level.

236 Rename (R)
The Rename command enables you to change the name of a file. It asks for
the file name to change and the name to change it to. You can also use the
Rename command to change the name of a volume. The Rename cormmand
can change the name of a number of files specified by wild cards. See
Siections 2.5 and 2.10 for more information on using wild cards and renaming
files.

237 Transfer (T)
The Transfer command asks for an input file specifier and a destination file
specifier. It copies the input file(s) to the destination and then, if the copy
was successful, deletes the input file(s). However, if you Transfer to the
-console or the -printer, the input flle(s) will not be deleted.

238 Quit (Q)
The Quit command exits from the File Manager subsystem back to the
workshop command line.

239 Equal (E)
The Equal command compares the contents of two files to determine if they

are exactly the same. It asks for the names of the files to compare, then
compares them byte by byte and tells you if they are equal or unequal.

23.10 FileAttributes (F)
This command is used to set and clear file attributes. You can set the safety
attribute, which prevents you from accidentally deleting a file. You can also
make a file into a protected master (see below).

To use the FileAttributes command press F in response to the File Manager
command prompt. It displays the command line:

FileAttributes: ClearAttributes, Safety, Protect, Quit.
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These commands are accessed by pressing the first character of the command.
They perform the following functions:

ClearAttributes (C)

The ClearAttributes command clears the C, 0, and S attributes on the
specified volume, file, or set of files with wildcards. These attributes are set
by the system, and have the following meanings:

C File was closed by the Operating System.
0 Flle was left open when the system crashed.
S File has been scavenged.

See the Scavenge command in Section 2.3.15 for more information.

Safety (S)

The Safety command allows you to set or remove the safety attribute (L) on
any file. when the safety attribute is set, the file is called "Locked" and

cannot be deleted. To delete a file with safety on, use the Safety command
to remove the attribute, then delete the file.

Protect (P)

The Protect command is used to make an executable object file into a
protected master. This is a form of copy protection for programs. Once a
file is made into a protected master, this protection cannot be removed. A
protected master has the following characteristics:

* It can be run on any Lisa machine
* It can be copied on any Lisa machine.

. czoples made will run only on the Lisa that made the A75¢ copy of the
file.

NOTE

Once a file Is made Into a protected master, there Is no way to
unprotect it. Be sure you understand the characteristics of a protected
master before you create one.

This protection scheme is for executable object files. Note that
protecting a file does not prevent you from deleting it.

Quit (Q)
The Quit command exits from the FileAttributes subsystem to the File
Manager.

2311 Initialize ()
The Initialize command is used to format and initialize the File System on a
diskette or ProFile. It asks you for the device name to initialize, the number
of blocks to initialize, and the volume name. If you want the entire device to
be initialized, press [RETURN] for the number of blocks (accepting the
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default). If the device is a diskette, it is formatted (ProFiles are factory
formatted). Boot tracks are automatically written to any device that is
initialized. An initialized device is automatically mounted.

The initialize command warns you if you attempt to initlalize a disk that
already contains a volume, because the contents will be erased. A volume is
initialized to allow a certain maximum number of files. You can make this
number larger or smaller (if you know you will have a large number of small
files, for example) when initializing it.

2312 Mount (M)
The Mount command Is used to make an 0S device accessible. It requests a
device name. It should be used whenever you connhect a new device, such as a
ProFile. The Unmount command, described in Section 2.3.16, is used to
remove a device. All configured devices are mounted at boot time. The

configuration can be changed with the Preferences tool, which is described in
Section 3.3.

23.13 Names (N)
The Names command is a faster version of the List command. It gives you a
list of file names only. It asks for a file specifier, and displays the names of
all files matching the given file specifier.

2314 Onlire (0)
The Online command produces a list of all the devices that are currently
mounted and avallable, with the following information:

DeviceName The name of the device.
VolumeName The name of the volume.

VolsSize The number of blocks on the volume.
FreeBlks The number of blocks still available.
Files The number of files stored on the volume.
Open The number of files open on the volume.
Attr The attributes of the volume:

B8 The Boot volume.
P The Prefix volume (Prefix 1).
M Volume is currently mounted.

The Online display Is shown in Figure 2-2.
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FILE-MGR: Backup, Copy, Delete, List, Prefix, Rename, Transfer, Quit, 7N

Volumes on line

DeviceNamne VolumeName VolSize FreeBlks Files Open Attr
PARAPORT Fred’s Workshop 9690 754 178 16 MBP
SLOT2CHAN2 -] e e e M
RS232A -] -} 8 e M
RS232B -} ] 8 g M
MA INCONSOLE e 8 8 i M
AL TCONSOLE 8 8 -} e M
Figure 2-2
The Online Display
23.15 Scavenge (S)

The Scavenge command runs the 0S Scavenger, which restores damaged files.
Files can be damaged any time the Operating System terminates abnormally.
The Scavenger searches through a disk and restores its directories, flles, and
allocation tables to a consistent state.

To scavenge a disk, use the Scavenge command and specify the device name.
After the scavenge is complete, use the Mount command to mount it again,
and continue using it. The boot volume cannot be unmounted; therefore it
cannot be scavenged. If the ProFlle is normally your boot volume and you
need to scavenge it, it is necessary to boot from a diskette or another ProFile
and run the Scavenger from it.

If a flle is changed in any way by the Scavenger, the file attributes are set to
S, for scavenged. This attribute is displayed by the List command. The
changes made to the file might or might not affect the data in the file,
depending on what state the file was in when it was scavenged. Examine any
file that has the scavenged attribute before relying on its contents. After the
file has been checked, you can remove the scavenged attribute with the
FileAttribute command.
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NOTE

A disk's File System can get into an inconsistent state if the Operating
System terminates abnormally, because the directories and allocation
tables are kept in memory and only written out to disk periodically. If
there is an abnormal termination, such as a power failure, the

to the state of the File System since these tables were written to disk
might be lost. Information can also be lost if you disconnect a ProFile
from the Lisa without first unmounting it. If the disk is used after
such an event, more data can be lost if the system allocates the same
blocks to more than one file.

The Scavenger always returns the disk to a consistent state, but it is
possible to lose data when the system crashes. This damage can
become even worse If the disk Is used while In an inconsistent state.

All scavenged files should be checked before you depend on thelr
contents.

23.16 Unmount (U)
This command makes a device inaccessible (takes it off line). It asks for a
device name. For diskettes, use a volume name to unmount, or a device name
to unmount and eject, the diskette. Always unmount a device before
disconnecting it from a running machine.

24 The Workshop View of Files
workshop users are provided with a view of files and devices that is actually
a composite of what is provided by the Lisa Operating System, the Pascal
run~titinie system, and the File Manager itself. Each contributes a specific set
of facilities:

* The Lisa Operating System provides support for a variety of input and output
devices, including both dlock-stnuctured gevices (disks and diskettes) and
Sequent/al devices (RS232 ports, consoles)

¢ The Pascal run-time system provides support for several Joglcal-oevices
- (console, printer, keyboard) which are not provided by the 0S.

* The File Manager provides wild-card facilities which enable many File
Manager commands to be applied to a whole set of files, rather than just
one at a time.

2.4.1 0S Volumes on Disk
Every block-structured device is organized as a single volume with a flat
directory structure. Volumes can be initially created on a disk by using the
File Manager's Initialize command. The Initialize command:

1. Formats the disk (if necessary).
2. Records its assigned volume name of up to 32 characters.

2-8
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3. Creates its initial, empty directory (also called a catalog).
4. Mounts the initialized disk.

when an object is created on a disk, its file name of up to 32 characters is
entered in the disk's directory. File names must be unique within a volume so
that every object can be clearly identified.

2.4.2 Flle Specifiers
within the Wworkshop, file specifiers are used to identify the volume, device,
file, or set of files an operation applies to. The diagrams that follow show
the makeup of a file specifier and its components.

[ volume-name wild-card-spec
physical-device

logical-device |

file-specifier

»( WPER )—7 >

LOWER _ )—]
—»(_PARAPIRT _ )——
o SLOTmCHANR )——
—»(___Rsz32a ) —
“—»( Rsz3B )»—

physical-device
<

logical-device
»( CcoNsOLE ) >

PRINTER

KEYBOARD
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wild-card-spec

[ -y > Oyl

(2
()

A physical device name refers to a specific hardware device or port, whether
or not there is actually anything connected or mounted there. When a device
is block-structured and mounted, its physical device name can be used in a
file specifier instead of the disk or diskette's volume name. Since sequential
devices are not mass storage devices, they never have volume names. The
only way to specify them is to use their physical device names followed by
dummy file names; for example, "-RS232A-X". Logical devices are also not
mass storage devices and do not have volume names. They can be referred to
by their logical device names only.

2.4.3 The working Directory and the Prefix
Sometimes, specifying the same volume name or physical device name again
and again is inconvenient. Wwith the File Manager's Prefix command you can
establish a particular volume as the 0S's working directory. Otherwise, the
default working directory is the volume the system was booted from. If a file
specifier omits the volume or physical device name, the file or set of files is
assumed to be in the working directory. For example, if the working directory
{s -MYDISK, the file specifier PROGRAM1.0BJ refers to the same file as
~MYDISK-PROGRAML1.08J.

-UPPER The upper diskette; drive 1.

-LOWER The lower diskette; drive 2.

-PARAPORT ProFile attached to the parallel connector.

-SLOTMCHANN  ProFlle attached to the Parallel Interface Card in slot m,
channel n (where m is a siot between 1-3, and n Is
channel 1 or 2).
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NOTE

To avoid confusion within the system, do not assign a device name to a
volume.

There are also two serial devices, -RS232A and -RS232B. These provide
access to external RS232 devices.

There are three logical devices that can be used for input and output. These
devices are:

—CONSOLE Used for output to the screen and input from the keyboard.
The actual device that is used as the console can be
changed by the Console command in the System Manager.
See Section 3.2 for information on the Console command.

~-PRINTER Used to output to the printer. The physical connector that
the printer is connected to is set by the Preferences tool,
described in Section 3.3.3. If you have more than one
printer, the one that will be used is specified by the
DefaultPrinter command described in Section 3.2

-KEYBOARD Used as a nonechoing input device from the keyboard. This
is the keyboard on the console device.

Certain types of files in the system have stanoard file extersions. These
extensions make it easier to keep track of the different types of files. These
file extensions are:

JEXT This indicates a text file in the format created by the Editor.

.0B) Tnis indicates an object code file. Object files are created by
the code Generater, the Assembler, and the Linker. Object files
created by the Linker are executable.

| This indicates an intermediate (I-code) file produced by the
Pascal Compiler. The Generate command converts an
intermediate file into an object code file.

LIB  This Indicates a library directory.

25 Using wild Card Characters
wild card characters allow you to specify a set of files to operate on. The
command s performed on all flles whose pathname matches the set specified.
wild card characters are "=", “7", and "$". Only one wild card character can
appear in a file specifier. These characters are used as follows:

stringl=string2

The =" character stands for any sequence of zeroc or more characters that
can be ignored in the search. The surrounding, strings (stringl and string2)
must be matched exactly, ignoring case. Either or both strings can be null.
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Here are some examples of using the "=" wild card character as a source file

name:
ds=Aext All files beginning with ds and ending in .text.
=.0b]j All files ending with .obj.
= All files.

when “=" is used In a destination file name, It Is replaced with the characters
that were matched by a wild card in the source flle. This enables you to do
operations like change the name of a list of files as they are copled. Here
are examples of using “=" as a destination file name:

ds=text to bu/ds=.text Change all files starting with ds and ending
with .text so they begin with bu/.

qd.- to quickdraw.- Change all files starting with qd to begin with
quickdraw.

string17string2

The “?7" character is the same as the "=", except that the system asks you to
conflrm each file name before performing the operation. The "?" wild card
can be used only in a source string.

when you use a "?" in a source specifier, you are presented with a list of files
that match it. You can move backwards and forwards through the list by
using the up and down arrows on the numeric keypad. Press Y beslde every
file that you want to be processed. when you have selected all the files you
want, press [RETURN] The operation will then be performed on the files you
selected after confirmation.

when using the List command, you cannot use the "7 wildcard in response to
the prompt for a volume name.

stringi$string2

The "$" character can stand for part of a destination file name only. It is
replaced by the entire source file name. For example, iIf you have the source
files matching ds=.text:

dsfmgr.text
dssmgr.text
If the destination expression is bk$, the cutput files will be:

bkdsfrmgr.text
bkdssmgr.text,

Contrast this with the output expression bk=text, which results in:

bkfmgr.text
bksmgr.text
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Hint: You can adopt conventions for naming files that pretend there is a
hierarchical file system: for example,

Source/F1.text
Source/F2.text
Source/XYZ.text

2.6 How Do I List Existing Files?
You can use either the List command or the Names command to list existing
files. The Names command executes much faster than the List command, but
it gives you only the file names.

1. If you are not in the File Manager subsystermn, enter it by typing F in
response to the Workshop command prompt.

2. Execute the List command by pressing L, or the Names command by
pressing N.

3. If you want to list an entire volume, enter the pathname of the volume or
device. If you want to list only a certain set of files, enter a wild card
expression or pathname describing the files to be listed. (The “?" wildcard
cannot be used in response to the List command prompt for a volume
name.) If you want a listing of the default volume, press [RETURN]

The listing produced by the List command is explained in Section 2.3.4.

You can send a copy of the directory to a file by following the specification
with a comma and then the name of the file to send the directory to. For

example,
-paraport-bk/=,foo.text
sends the directory to foo.text.
For more information on wild card characters, see Section 2.5 in this chapter.

27 How Do I Copy a File?
You can Copy a file and leave the original file intact, or you can Transfer a
file, which copies the file, then deletes the original file. To copy a file:

1. If you are not in the File Manager subsystem, enter it by typing F in
response to the workshop command prompt.

2. Press C to start the Copy command. (Press T, for Transfer, if you want
the original file to be deleted after the copy operation.)

3. Enter the pathname of the file you want copied. Press [RETURN]L
4. Enter the pathname you want the file to be copied to. Press [RETURN]
The file is copied or transferred as you specified.
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If you want to copy a number of files with similar names, or all the files on a
volume, you can use wild card characters. See Section 2.5 for more
information on using wild cards. Wild cards can also be used to rename all
the copies of the selected files.

The following are examples of copy and transfer operations:

Copy from what existing file(s)? myprog
Copy to what new file? -backup-$

(This copies the file myprog on the working directory to the volume
~backup with the same name, myprog.)

Copy from what existing file(s)? ds=

Copy to what new file? -backup-$
(This copies all files beginning with “ds" on the working directory to
the volume backup with the same file name.)

Transfer from what existing file(s)? -osback-0sg=

Transfer to what new file? -oswork-$

(This copies all files beginning with “osg" on the volume -osback to the
volume -oswork using the same file name. When the files have been
copied successfully, the original files are deleted.)

You can use a shorthand method of entering the file names by entering both
the source and destination file names, separated by a comma () in response to
the request for the source file.

Transfer from what existing file(s)? -osback-0sg=, -oswork-$
(This is the shorthand version of the above transfer operation.)

Copy from what existing file(s)? ds=,-backup-backds=

(This copies all files beginning with “ds™ in the working directory to the
volume -backup with back inserted as the beginning of each file name.)

The Backup command is another way to copy files. It is selective, in that
only different files will be copied. You use the same procedure to backup a
file as to copy a file. See Section 2.3.1 for more information on the Backup
command.

2.8 How Do I Delete a File?
To delete a file:

1. If you are not in the File Manager subsystem, enter it by typing F in
response to the Workshop command prompt.

2. Invoke the Delete command by pressing D.
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3. Enter the pathname of the file you want to delete.

4, The system asks you to confirm that you want to delete the flle. Reply Y
to delete the file or N to keep it.

If you want to delete more than one file, you can use wild cards. See Section
25 for more information on using wildcards.

29 How Do I Create and Use a Volume?
A volume can be created on either a diskette or a ProFile disk. Each disk
can contain one volume. Creating a volume on a disk gives the disk a name
and sets up a directory for files.

1. If you are not in the Flle Manager subsystem, enter it by typing F in
response to the workshop command prompt.

2. Press I to invoke the Initialize command. This command asks for:

a. The device name (upper or lower for a diskette, slot2chan2 or paraport
for a ProFile, and so forth)

b. The number of pages to initialize; the default is to initialize the whole
device.

¢. The volume name.

d. The maximum number of files on the device; the default is a good
value unless you are using a large number of very small files or a few
very large files.

The volume is initialized, with an empty directory. (If the device is a
diskette, it is first formatted.) The system wams you if you are initializing a
device that has an existing volume on it, and gives you a chance to change
your mind before destroying the existing volume.

After initialization, the device is automatically mounted so it can be used.

2.10 How Do I Change the Name of a File or Volume?
Tie Rename command allows you to change the name of any file or volume.

1. If you are not in the File Manager subsystem, enter it by typing F in
response to the Workshop command prompt.

2. Execute the Rename command by pressing R.

3. Enter the pathname of the flle or volume you want to rename.

4. Enter the new name. (The same device name Is assumed for a flle.)
The name of the file or volume is changed.

You can use the Rename command to change the name of a group of files by
using wild card expressions.
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The System Manager

3.1 The System Manager
The System Manager allows vou to set system defaults and specify the
system configuration. Using it, you can:

» Set the Lisa system characteristics such as screen contrast, speaker
volume, and time lags for repeating Keys.

= Inquire or set the hardware clock's time and date.

« Set the configuration of external devices such as disks and printers.
= Set the default startup device.

= Set which device is to be the console.

» Redirect output from the console to a file or external device.

= Monitor all currently existing processes, and remove processes.

3.2 The System Manager Comwnand Line
By pressing § in the main comand line, you can enter the System Manager

subsystem.
The System Manager command line is:

SYSTEM-MGR: ManageProcess, OutputRedirect, Preferences, Time, Quit, ?
The System Manager command line works the same as the main Workshop
command line. Pressing ? shows you the additional line of commands:

Console, FilesPrivate, Validate, DefaultPrinter
Each Systermn Manager command is described below.

™

This command puts you into a process management subsystem, which allows
you to display the status of all currently existing processes, and to remove
processes. The process management subsystem is described in Section 3.4.

OutputRedirect (O)

This command allows you to send a copy of all output that is displayed on
the console to another device, such as the -printer, or to a file on a disk.
The command asks you for the pathname to send the copy to. In order to
return to displaying only on the console, use the command again and redirect
the output to the -console device (which is the default).
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NOTE

Console output frequently contains control characters and escape
sequences for such things as positioning the cursor and clearing the
screen; these special characters will be part of the redirected output as
well. If the output has been redirected to a printer, the control
characters may ceuse “"special effects" such as overprinting. If the
output has been redirected to a text file, the characters will be
embedded within the text file (the Editor will show such characters as
inverted question merks).

Preferences (P)

This command starts the Preferences tool which allows you to set up the
configuraetion of the Lisa system and the Workshop. The Preferences tool is
described in Section 3.3.

Time (T)

This command allows you to set the hardware clock/calendar's date and time.
See the Lisa Qwners Guide for more information on the system clock and
calendar. The date and time values are used for the creation and
modification dates on your files, so they should be kepl correct.

Quit (Q)
This command exits from the System Manager and returns to the main
Workshop commeand line.

Console (C)

This command allows you to change where the Workshop console is displayed.
It may be displayed on the main screen, which is the default, on the
alternate screen, where the Debugger displays, or on an external terminal
connected to the RS232A or RS2328 connector. When the main or alternate
screen is used for the console, output can be stopped and restarted by
pressing #-S. If an external terminal is used with XOn/XOff processing
enabled, then #-S stops output and #-Q restarts it.

The console can be moved to the alternate screen when you run a graphics
program, to prevent output from writelns from appearing on the graphics
screen (the main screen). To display the screen not currently displayed, hold
down the right-hand OPTION key, and press ENTER on the numeric keypad.
When the console is moved to the alternate screen, both the console output
{writelns) and the Debugger output will be mixed together on the same
screen.

FilesPrivate (F)

This command enables or disables the wild-card selection of private system
files. The Lisa Office Systern uses file names beginning with the { character
for its tools and documents, and the Workshop user should rerely be
concerned with such files. These files are called "private". When selection
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of private files is disabled (the default), the Workshop File Manager's wild
card mechanism will exclude them from its selections unless the file
specifier explicitly includes the leading {.

There are just a few private files which are used by the Workshop (for
example, {T11}JBUTTONS). You must enable the selection of private files if
you want a single file specifier to refer to the entire set of Workshop system
files.

Validate (V)

This command is used to set up how much verifying you want the Workshop
to do for you. There are two values you can set with this command. The
first is whether or not to verify file copies. The system verifies a copy by
comparing the original file with the copy to be sure they are the same. The
default is to never verify. You should have no reasson to verify unless vou
suspect something is wrong with your disk. The second value you can set is
whether or not your selections for File Manager commands are verified.
Selections are verified by listing the file names and asking you to confirm
the operation before it is performed.

DefaultPrinter (D)

This command is used when you have more than one printer connected to
your Lisa. It tells the system which one will be the —printer logical device.
It first gives you a list of all the physical devices that have been configured
by the Preferences tool as printers, then asks you for the device name of the
printer you wish to refer to as —printer.

33 The Preferences Tool
The Preferences tool lets vou specify what disks, printers, and other devices
are connected to your Lisa, which should be the defaults, and how you want
the special convenience settings adjusted. When you start Preferences (by
pressing P in response to the System Manager command line), it displays a
window with five checkboxes:

Set Cornveniences is used to customize the Lisa's screen brightness, key
delays, etc. See Section 3.3.1, Set Conveniences.

Select Defaults is used to specify your default printer and startup disk, and
the length of the automatic memory test. See Section 3.3.2, Select
Defaults.

Connect Device Software is used to connect your Lisa to peripheral
devices. See Section 3.3.3, Peripheral Device Connections.

Install Device Software is used to install a device software driver. This is
used in cases where your Lisa does not already have the software it needs
for a particular peripheral device you wish to use. See Section 3.3.3,
Peripheral Device Connections.
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Remove Device Software is used to erase a software driver from your startup
disk when you no longer want to use the peripheral device. See Section
3.3.3, Peripheral Device Connections.

After you have finished with Preferences, you can get back to the System
Manager by choosing Quit from the File menu.

331 Set Conveniences
When you first check the Set Conveniences box of Preferences, each
convenience setting already has one option marked. These prechosen options
are known as default settings. Whenever you click the first item in the list,
Set All Convenience Settings to Lisa Defaults, the default settings are
chosen.

3311 Screen Brightness and Contrast
Always adjust the screen brightness before setting the contrast. The
brightness is adjusted through the brightness control knob while contrast is
set through Preferences.

To set the scresn brightness and cortrast:

1. Find the brightness control knob (the higher of the two white knobs
extending from the back of the cabinet).

2. Turn the brightness control down until your screen is entirely black.
3. Turn the knob back up just until the black rectangle turns to gray.

4. Slowly turn the knob back down, just until the rectangle is distinctly
black, with no video scan lines visible, and there is a clean line on all
borders.

5. Set the Normal Level (Contrast) by clicking different boxes under
Normal Level until the screen is at a comfortable contrast level for
you.

3312 Screen Dim

In order to protect the screen from prolonged high-intensity illumination, the
screen dims when not in use. If a period of time passes without the mouse
being moved or any keys struck on the keyboard, the screen automatically
dims to a lower level of illumination. As soon as the mouse is moved or a
key struck it returns to the normal brightness. You can set the amount of
time that passes before dimming with Minutes Until Screen Dims, and you
can adjust the level it dims down to with Dim Level.

3.3.1.3 Speaker Volume
From time to time, the Lisa cormmmunicates by sounding various beeps and
tones. The meanings of these signals are explained in the Lisa Owner's
Guide. The Speaker Yolurne setting controls the loudness of these beeps and
tones.
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Each time you click one of the boxes under Speaker Yolume, the Lisa sounds
twa tones, at the low and high extremes of the level you have chosen.
Experiment with different settings until you find one you like. -

3314 Repeating Keys
Most of the Lisa keys repeat automatically when held down. The line of

stars that appear when you click one of the Delay boxes demonstrates how
long you have to hold a key down before it starts repeating. The line of
stars that appear when you click one of the Rate boxes demonstrates how
fast the characters will be repeated.

The correct settings depend on your typing speed and the way you use the
Lisa. If you find that the Lisa often generates multiple letters when you
intended to type only one, change the repest delay to & setting nearer the
long end of the scale. If you use the repesting keys often, you probably
want to specify a short delay and a fast repeat speed.

3315 Mouse Double-Click Delay
Some of the desktop functions are accomplished by double-clicking the
mouse button (rapidly clicking the button twice). The Mouse Double Click
Delay setting determines the time lag between releasef of the first click and
the start of the second click that the Lisa interprets as one double- click.

Like the keyboard repeat delays, this setting should reflect your habits and
work style. If the Lisa often treats your double clicks as two single clicks,
try adjusting the delay to a longer setting. If the Lisa often interprets two
single clicks as one double-click, try adjusting the delay to a shorter setting.

332 Select Defaults
When you check Select Defaults, Preferences lists all the printers and disks
currently connected to the Lisa, and the length of the memory test it
perfarms at startup time, indicating the current defaults.

7o select your defaults:

1. Default Printer: If you have connected any printers to your Lisa with
Connect Device Software (see Section 3.3.3, Peripheral Device
Connections), the printer(s) you specified will be listed under Use This
Printer as Default. Check the printer you normally wish to use. If
you have connected more than one printer, the default printer will be
the one identified as the logical device —primter, and used by the
Editor. If you wish to use some other printer for a particular
document, you can specify the physical device name of the printer
(such as -RS232A-p or -#10#1-p). (You can also change your default
printer with Preferences at any time.) Note that if you have the
Office System on the same disk as the Workshop, the printer you
specify will be the default printer in the Office Systern, too.
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2. Default Startup Disk: When the Lisa is turned on, it looks to the
startup disk for its initial instructions. Under Start Up From, check
the disk you wish to use as a startup disk. For the Workshop this will
be a hard disk. The startup disk should be the disk containing all of
your Workshop software.

Note: If you wish a new disk to be the startup disk, you will need to
install the Warkshop on the new disk. Once you have finighed setting
your defaults and device connections, you will also have to turn off
the Lisa before the new dizk becomes the startup disk.

3. Default Memory Test: Under Test Memory, check either Briefly or
Thoroughly. The memory test setting determines how thoroughly the
Lisa's memory is tested during the automatic startup test. If you
check Briefly, the test takes about 20 seconds. If you check
Thoroughly, the test takes about 40 seconds.

333 Peripheral Device Connections
A peripheral device can be an external hard disk, a printer, a graphics
plotter, or any other mechanism connected to your Lisa. In order to use a
peripheral device, your Workshop software must know where the device is
connected, how to communicate with it, and how to operate it. In software
terminology, the set of codes and instructions that tell yvour computer how to
operate a device is called a ariver Your Workshop already includes software
drivers for some of the most common devices, and if you wish to connect
some other mechanism, you can install the proper software driver from the
micro diskette supplied with that particuler device.

To establish the necessary software connection between your Lisa and a
peripheral device, the proper software driver must be linked to the hardware
connection that the device is attached to. This is accomplished through use
of the Preferences tool.

To connect device soliwers:

1. Enter Preferences and click the Connect Device Software box. You
will see a screen that lists all the possible connectors {or ports) st the
back of your Lisa, and what, if anything, is attached to them.

If you are using a Lisa 2/5, your screen will display an additional box
labelled Parallel.

2. To link a peripheral device to your Workshop, click the box of the
connector to which the device is physically sttached. The screen will
then display a listing of what devices your Lisa currently has softwere
to link to from that connector.

3. If the peripheral device you wish to use is now listed, simply click the
box next to its name. The device name will then appeer opposite the
appropriate connector and you are finished with the linking process.
The device can be used immediately.
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If the device you wish to use is not listed after you click the
connector box in step 2, it means that the connector you have clicked
cannot be used with that peripheral or your Lisa lacks the software
driver needed to link up with the device. If lack of softwere is the
problem, first install the necessary driver as described below under
Install/Remove Device Software, and then repeat these steps 1
through 3.

Expansion Cards

When you attach an expansion card to one of your three expansion slots (see
your Lisa Owners Guide Attaching an Expansion Card), the card itself will
contain one or more connectars which you can use to attach peripheral
devices. Because more than one connector may be part of an expanion card,
an additional level of Preferences becomes necessary to link a device to the
Workshop through an expansion card.

To connect an expansion card:
1. Enter Preferences and click Connect Device Software.

2. When you click one of the Expansion Slot boxes, the screen will
display a listing of the cards that your Lisa can currently link to. (If
the card you wish to use is not listed, it means that your Lisa lacks
the driver needed to link up with that card, and you will need to first
install the necessary software as described below under Install/Remove
Device Software and then return to step 1.)

3. Click the box of the card you wish to use, and a list of the
connectors on that card will be displayed (Connector 1, Connector 2,
etc). Connectors on cards are numbered from the bottom up, thus,
the bottom connector is always number 1.

4. Click the box of the connector that you are going to use, and a list of
the devices that the Lisa can link to for that type of connector will
be displayed. (If the device you wish to use is not listed, it means
that your Lisa lacks the software needed to link up with that device,
and you will need to first install the necessary driver as described
be)low under Install/Remove Device Software and then return to step
1.

Note: In some cases there are different types of connectors on a

single expansion card, or a certain connector can only accept a

specific device. If a particular connector cannot accept & certain

device, the device will not be listed when you click that connector's

ng even if you have installed the appropriate software driver on your
isa.

3. Click the box of the device you wish to use, and it will be named
opposite the connector number. This indicates that you are finished
with the linking process. The device can be used immediately.
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Disconnecting or Changing Device Software

If you wish to sttach a different device to & connector, simply repeat the
procedure described above and click the name of the new device. If you
wish to disconnect a device simply click Nothing in the list of devices.

NOTE

Deferred Detachment: If you click Nothing or some new device driver
for a connector that is linked to a disk storage device (such as a
ProFile), or a connector linked to a peripheral that is currently in
operation (a printer that is in the midst of printing a document, for
example), you will get a message telling you that the device cannot be
disconnected and asking if you wish to Defer Detachment. If you
answer Yes, the new driver (or Nothing) will not go into effect until the
Woarkshop is restarted {either by turning the Lisa off and then back on
or by going to the Environments window and clicking Restart) and you
will be unsble to use that connector for anything else until then.

Install/Remove Device Software

If Preferences does not list the device you wish to use, you have to install
the device software driver. This is done with the Install Device Software
choice in Preferences and the micro diskette you received with the device.

To install device software:
1. Click the Preferences choice Install Device Software.

2. Insert the micro diskette in the disk drive. A list of the drivers
contained on the disk will be displayed.

3. Click the box beside the name(s) of the device(s) you wish to install.
The softwere driver will be copied from the micro diskette and
installed on your Lisa.

Note: If you install from & micro diskette a driver that is already on
your Lisa (that is, a driver that already shows up under Connect
Device Software), the version on the micro diskette will replace the
version that had been on the Lisa.

4. When you have installed the device driver(s) you wish, click Connect
Device Software to leave the Install Device Software menu. When you
are finished with Preferences, the micro diskette can be ejected in the
normal rmanner (®-E).

To remove device sofltweare:

1. Click Remove Device Softwere. A list of all the software drivers
currently installed on your Lisa will be displayed.

2. Click the device drivers that you want to erase.
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Note: You cannot erase a driver for a device that is in use. You
must cease using the device, and in some cases disconnect it, before
you can erase its driver.

Linking to Expansion Cards

As with any other device, your software must be told about an expansion

card connected to one of your Lisa's expansion slots. For a discussion of
using Preferences to link peripheral devices to your Workshop, see Section
3.3.3, Peripheral Device Connections.

To hook up an expansion c&rd-

1

3332

With the power to your Lisa turned off, insert the expansion card in
the appropriate slot at the rear of your Lisa as explained in Appendix
1 of your Lisa Owner's Guide and the documentation included with
the card.

When the card hes been properly attached, turn on your Lisa.
Enter Preferences.
Click the Connect Device Software box.

Click the box for the sppropriate expansion slot number (Expansion
Slot 1, for example).

If the type of expansion card you are installing is listed, clibk the
appropriate box and go to step 8.

If the expansion card you wish to install is not listed, take the micro
diskette that came with the expansion card and insert it in the micro
drive. Click in the Preferences box to reactivate the Preferences
window. Now click Install Device Software. The software driver(s) on
the disk will be displayed.

Click the box beside the name of the expansion card you wish to
install.

If you are installing other expansion cards, repeat steps 1 through 6 or
7. If you are ready to connect a peripheral device to the expansion
card, follow the appropriate instructions in the sections below.

Linking to Printers

For a discussion of using Preferences to link peripheral devices to your
Workshop, see Section 3.3.3, Peripheral Device Connections.
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To connect & printer:

L

Connect the printer to the appropriate connector at the back of your
Lisa, as explained in the documentation that comes with the printer
and Lisa Qwners’s Guide. If you intend to attach the printer to an
expansion card, you will first have to attach the card and link it to
the Workshop as explained in the instructions that came with the card
and section 3.3.3.1 above.

Enter Preferences.
Click the Connect Device Software box.
Click the box for the connector you are using for your printer.

a If you are connecting the printer to one of the built-in serial ports,
click either Serial A or Serial B. (Serial A is the port next to the
mouse port.)

b. If you wish to connect your printer to an expansion card, click the
appropriate box. (If the expansion card is not named in the options
list, vou will have to install the card's software driver.)

when you select an expansion card, the Lisa ssks which of the two
or three connectors on the card you wish to use. Connectors on
cards are numbered from the bottom up, thus, the bottom connector
is always number 1.

Once you have selected the connector you wish to use, the Lisa
displays a list of devices that can be attached to that connector.
Click the appropriate printer (Apple Imagewriter or Apple Daisywheel,
for example).

If the printer you wish to install is not listed, take the micro diskette
thet came with the printer and insert it in the micro drive. Now click
the Install Device Software box. A series of printer choices appears;
click the name of the printer you wish to use. The printer software
driver on the diskette will be autornatically installed, and the name of
the printer listed under Connect Device Software for vou to select.

Note: Expansion cards usually have two or three connectors. In some
cases these connectors are different, and each one can only accept
specific devices. If, after installing the software driver as explained
above, you do not see the peripheral you want listed in the menu, try
one of the other connectors on the expansion card.

If you are installing additional devices or expansion cards, you can set
Preferences for them before proceeding to the next step.

Load the paper into the printer as explained in the docurnentation that
came with the printer.
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Turn on the prihter and run the printer's self-test to make sure the
printer, independent of the Lisa, will run correctly. See the manual
that came with the printer for instructions on running the self-test.

3333 Linking to External Hard Disks
In addition to the 5-megabyte ProFile or 10-megabyte internal hard disk you
are already using, you can attach other hard disks to your Lisa for additional
storage.

For a general discussion of using Preferences to link peripheral devices to
your Workshop, see Section 3.3.3, Peripheral Device Connections.

To connect an exiernal hard oisk:

'

6.

After installing an expansion card at the back of youwr Lisa, connect
the disk to the card's connector, as explained in the documentation
that comes with the disk and your Liss Quwners’s Guide.

Enter Preferences.
Click the Connect Device Software box.

Click the box for the expansion card you are using. If the expansion
cerd is not listed, you will have to install the card software driver as
explained above.

Wwhen you select an expansion card, you will be asked to click which
of the two or three connectors on the card you wish to use.
Connectors on cards are numbered from the bottom up, thus the
bottomn connector is always number 1.

Once you have selected the connector you wish to use, you will see a
list of devices that can be attached to that connector. Click the
appropriate hard disk.

If the hard disk you wish to install is not listed, take the micro
diskette that came with the disk and insert it in the micro drive.

Now click the Install Device Software box and then click the name of
the hard disk you wish to use when it is displayed. The disk software
driver on the diskette will be automatically installed, and the name of
the hard disk listed under Connect Device Software for you to select.

Note: If the hard disk comes with an expansion card, you may also
have to install the driver for the card. Check the instructions that
accompany the hard disk for the names of the drivers needed to
operate the hard disk.

If you are installing additional devices or expansion cerds, you can set
Preferences for them before proceeding to the next step.

If you wish the new disk to be the startup digk, you will need to install the
Warkshop on the new disk.

3-11



Workshop Ler's Guide The Systern Manager

3334 Linking to Other Devices

Other devices may be connected to your Lisa, and selected with Preferences.
For a general discussion of using Preferences to link peripheral devices to
your Workshop, see Section 3.3.3, Peripheral Device Connections.

It is recommended that only devices approved for use with the Lisa, and
supplied with Lisa software drivers, be purchased for connection to the Lisa.
Howewver, if you wish to use a peripheral that does not have a Lisa software
driver, but is connected to the Lisa by means of a parallel or serial cable,
you may be able to operate it by selecting the software driver for Parallel
Cable or Serial Cable.

For example, by connecting a device's serial cable to Connector B, clicking
Serial B under Connect Device Software, and then Serial Cable, you may be
able to use the device. Depending on the particular peripheral device, this

may or may not be sdeguate.

In technical terms, to use the Serial Cable driver the device must use an
RS232C serial cable, no more than 9600 baud, and either asynchronous 8-bit
or 7-bit with parity-checking communications. In case of doubt, consult vour
dealer.

In technical terms the Parallel Cable driver is for devices using the standard
Centronics™ Parallel Interface Protocol.

34 Process Management

The process management subsystem is used to monitor and kill suspended
and background processes. It is started by pressing M {for ManageProcess) in
response to the System Manager command line. (See the Operating System
Reference Manual for information on processes.)

The process manager displays the following command line:
ManageProcess: KillProcess, ProcessStatus, Quit

KillProcess (K)

The KillProcess command terminates a currently existing process, including a
background process. '

ProcessStatus (P)

The ProcessStatus command gives you informeation about all currently
existing processes. It provides the following information:

Pathname The name of the process's object file.
Process ID The unigque identifier assigned to the process.
State The current state of the process: Active, Suspended, or

Waiting.
Quit (Q)
The Quit command exits from the process management subsystem back to
the System Manager command line.
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The Editor

4.1 The Editor
The Editor is used to create and modify text files. These files can be used
for many purposes including input to the language processors and as exec files.

If the file you are editing is too big to fit on the screen, a portion of the file
is displayed. This “window" into the file can be moved to display any part of
the file you want. An example of the Editor display is shown in Figure 4-1.

File Edit Search Type Style Print _
[&] il E0IT MeNts. TEXT |l ;

2

File

Seve & Put Awey

Save a Copy in ...

Save & Continue

Revert to Previous Version
Open ...

Ouplicate ...

Tear Off Stationery ...

Exit Editor

3
Edit
Undo Last Change

Cut/X
Copy/C
Paste/V

Shift LeftA
Shift Right/R

Figure 4-1
The Editor Display

The basic editing operations are inserting characters, cutting a portion of the
text, and pasting text into a new location. Text that is cut goes into a special
window called the Clipboard. Text on the Clipboard can be pasted into any
place in the file or into another file.

All editing action takes place at the insertion point. The insertion point is
marked by a blinking vertical line where the next character will be placed.
Any characters typed or pasted from the Clipboard are inserted at this point.
This Is true even if the insertion point is not currently displayed in the
window. The window is automatically scrolled to show the insertion point.
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NOTE

The Editor is /memory based. This means that there is a physical limit
on the size of the file that can be edited. If a file is too big to edit,
it should be split into more than one file of manageable size. The

FileDiv and FileJoin utilities can be used for this. They are described

in Chapter 11.

The mouse is used to scroll the text in the window, move the insertion point,
select text to be cut or copied, point to menus, and select items on menus.
4.2 Using the Editor
Start the Editor by pressing E in response to the Workshop command prompt.
The Editor prompts you for a text file name. If you want to edit an existing
file, enter its name. If you want to create a new file, choose Tear Off
Stationery from the File menu. The Editor prompts you for the stationery
name. Press [RETURN] for the default, which is blank paper, or enter a name.
For more information on stationery, see Section 4.2.3.

The file that you are working on is called the active document. You can have
several documents open and accessible at any one time, but only the active
document can be edited. The active window is indicated by a darkened title
bar and scroll bars, and is always on top of all the windows.

To leave the Editor, select Exit from the file menu, and you will retumn to the
Workshop command line.

421 Editing Operations
The basic editing operations are cut, paste, and copy. To cut or copy text,
you must first select the text to be cut or copied. Select text by moving the
mouse while holding down the button. See Section 4.3 for complete
information on selecting text. Text that is selected and then cut is removed
from the active document and placed in a special window called the
Clipboard. Text that is copied is placed on the Clipboard and also left in
place in the active document.

The contents of the Clipboard can be pasted at any point in the active
document by placing the insertion point where you want the text inserted and
choosing Paste from the Edit menu.

422 The Menus
Operations are provided in five menus: File, Edit, Search, Type Style, and
Print. The File menu is used to access documents and stationery, to put away
files, and to exit the Editor. The Edit menu contains the editing operations.
Search provides for finding strings in the active document. The Type Style
menu selects the font for document display. The Print menu controls printing.
Each of these menus is described in more detail in the sections that follow.
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You select an operation from a menu by moving the arrow pointer to the
menu name on the menu bar and holding down the button. The menu is
displayed. Choose the menu item by moving the mouse down until the item
you want appears in reverse video. Releasing the mouse button starts the
operation.

423 Creating and Using Stationery
Stationery for a special purpose, such as a letterhead, can be created with the
Editor. Stationery is just a regular text file containing the desired text. To
use any stationery other than the default blank paper, choose Tear Off
Stationery from the File menu, and type the name of the document containing
the stationery when it asks you for the stationery name.

To create stationery, make a document containing the text you want on the
stationery. Save this document on the disk. To use this stationery, choose
Tear Off Stationery from the Edit menu, and give it the file name of the
stationery you created.

4.2.4 Editing Multiple Files
More than one document can be open at one time, but only one document is
the active document. To read in a document when you already have an active
document, choose Open from the File menu. It asks you for the document
name. The new document is read into a window on the screen and becomes
the active document. To make another document that is already open the
active document, use the mouse to move the pointer into a portion of that
document and click the mouse button. If you have several documents open,
you might have to move some out of the way.

This capability of working with more than one document at a time can be
used to copy text from one document to another by using the following
sequerice of operations:

* Open the document containing the text you want to copy.

= Select the text you want to copy and choose Copy from the Edit menu.
This places a copy of the text onto the Clipboard. You can use Cut if you
want the text to be removed from its original file.

* Open the document you want the text to be copied to. It becomes the
active document.

* Place the insertion point at the place you want the text to be inserted, or
select the text you want to replace.

* Choose Paste, which copies the text from the Clipboard to the active
document.

Further information on each of these operations can be found in the sections
that follow.
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4.3 Selecting Text
The basic editing functions are cut, copy, and paste. Before you can cut or
copy text, you must select the text to be cut or copied. Before you paste, you
place the insertion point where you want the text to be placed. You select
text and place the insertion point by using the mouse to move the pointer on
the screen.

within an active document, the pointer will have one of three shapes:
Text pointer in a document
Arrow pointer for menus and scroll bars
Hourglass when an operation will take over 20 seconds

Use the mouse to move the pointer on the screen. The shape of the pointer
changes when you move in and out of the document window.

Wwithin the window, the text pointer is used to move the insertion point and to
select text. ‘

In selecting text, you can select characters, words, or lines. You can also
select any number of characters, words, or lines. Selected text is displayed in
reverse video.

431 Moving the Insertion Point
The insertion point is indicated by a blinking vertical line where the next
character will be inserted. All insertion, whether from typing or pasting,
takes place at this point in the file, even if it is not visible in the window.

To move the insertion point, move the pointer to where you want it to be and
click. Note that the insertion point moves when you select text.

432 Selecting Characters
To select characters, move the text pointer to the beginning of the characters
you want to select, press and hold the mouse button while moving to the last
character you want to select.

An alternate way of selecting characters, which is especially useful when
selecting a large block of text, is as follows. Move the pointer to the
beginning of the text you want to select and click the mouse button. Then
move the pointer to the end of the text you want selected and shift click.
Shift click means to hold down the shift key on the keyboard and click the
mouse button. You can use the scrolling controls to display the end of the
text you want selected if it is too big to fit in the window.

433 Selecting Words and Lines
To select a word, move the pointer into the word and click the mouse button
twice. To select a line, move the pointer into the line and click the mouse
button three times.
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To select multiple words or lines, click the mouse button the required number
of times, and hold. Move the pointer to the last word or line you want
selected and release. If you double-click, and hold down the mouse button
while you move the insertion point to the left or right, the selection expands
or contracts by words. If you triple-click, and move the insertion point up or
down, the selection expands or contracts by lines.

An alternate method, especially useful when you want to select more text
than will fit in one display window, is as follows. Click the required number
of times to select the first word or line. Scroll the window if necessary to
display the last item you want selected. Move the pointer to the last item
you want selected, shift click, and the entire block of text becomes selected.

434 Adjusting the Amount of Text Selected
To change the amount of text selected, move the pointer to the position that
you want the selection to extend to and shift click. This can be used to
either expand or contract the selection.

4.4 Scrolling and Moving the Display
When a document is longer than will fit into the display window, only part of
the document is displayed at one time. ‘You can change what part is
displayed by “scrolling” through the display. The vertical bar on the right side
of the active window is the scroll bar. An example of a text window showing
the scroll bar is in Figure 4-1.

The display window can be changed in size and moved on the screen. This
enables you to have multiple documents displayed on the screen. These
operations are done using the title bar and size control box as explained in
Section 4.4.2.

4.4.1 Scrolling the Display
There are three ways of moving the display window through the document.
The first is by using the elevator. The elevator is the white rectangle in the
scroll bar. Its position in the grey portion of the scroll bar indicates the
relative position of the currently displayed text window in the document. If
the elevator is near the top, you are near the beginning of the document. If
it is near the middle, the text displayed in the window is near the middle of
the document, and so on. To change the position of the text window, you can
move the pointer into the elevator, click and hold the mouse button down
while you move the elevator to the position in the document you want to
display. When you release the button, the display will show the new position.

The second way of moving the window makes use of the view buttons. The
view buttons are the boxes at each end of the scroll bar. If you move the
pointer to a view button and click, the display moves one windowful toward
the beginning or end of the document, depending on which button you clicked.
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The third way of moving the window uses the scroll arrows, which are just
above and below the view buttons. If you move the arrow pointer to the
bottom scroll arrow and click, the display window will move one line toward
the end of the document. If you hold the button down, the window will
continue to move a line at a time until you release it. The upper scroll arrow
works the same way, except it moves the window towards the beginning of the
document.

442 Moving the Window
You can move the window on the screen and change its size. This lets you

display multiple documents on the screen. You can make any visible window
be the active window by moving the pointer into it and clicking.

To move a window, move the pointer to the title bar, press the mouse button
and hold it while you move the window. When you release the button, the
window is redisplayed at the new location.

To change the size or shape of the active window, mcve the pointer to the
size control box, press the button, and move the pointer until the window is
the right size and shape. Release the button and the resized window will be
displayed. The size control box is the box in the lower right hand corner of
the window. Only the active window can be resized.

45 The File Functions
The file menu provides functions for reading in and writing out documents,
updating documents, copying documents, and exiting the Editor. The File
menu is shown in Figure 4-2. Each function is explained below.

Save 8 Put Away
This writes out the active document and closes it.

Save aCopy in...
This writes out a copy of the active document to another document name.
You are prompted for the name of the document to write to.

Save & Continue
This saves all changes made so far by writing out the document to disk,
without closing the document.

Revert to Previous Version

This returns the document to the way it was before you started editing it, or
when you last saved it. This is done by reading in the document from the
disk.
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File ]
Save & Put Away

Save a Copy in ...

Save & Continue

Revert to Previous Version

Open ...
Duplicate ...
Tear OFf Stationery ...

Exit Editor

Figure 4-2
The File Menu

Open

This tells the Editor to get a new document. It prompts you for the document
name, then reads it in and makes it the active document. The Editor supplies
the .TEXT extension on the file name. If the file name that you want does
not end in .TEXT, you must end the file name with a period. See Section 1.5,
The workshop User Interface.

Duplicate . . .
This enables you to read in a copy of an existing document to edit into a new
document. It is read in with the default name "untitled"

Tear Off Stationery . ..
This gets a new piece of stationery and makes it the active document. See
Section 4.2.3 for more information on stationery. The stationery is given the
default name “untitled”.

Exit Editor

This first asks you if you want to put away any modified documents. If you
answer yes, they are written out to disk. Then it exits the Editor. If you
make the Editor resident, you can exit and restart the Editor without losing
any information between invocations. Section 3.4, Process Management, gives
instructions on how to make the Editor resident.
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4.6 The Edit Functions
The Edit menu provides editing functions and tab setting. It is shown in Figure
4-3.

The three basic edit functions are cut, paste, and copy. These make use of
the special window called the Clipboard. The Clipboard can hold one piece of
text. Text is put into the Clipboard by selecting it in the active document,
and either cutting it or copying it. Text is copied from the Clipboard and
inserted at the insertion point with the paste operation.

E

tnda Last Change

{at %X
Lopy (.
Paste wv
$hift Left #1.
Shift Right &R
Set Tabs ...

Select All of Document ®A

Figure 4-3
The Edit Menu
For example, to move text from one place in a document to another:
1. Select the text to be moved.

2. Choose Cut from the Edit menu. The text is removed from the active
document and placed on the Clipboard.

3. Place the insertion point where you want the text to be.

4. Choose Paste from the Edit menu. The text on the Clipboard is inserted
at the insertion point.

The Edit menu also enables you to adjust selected text left or right by
inserting or deleting spaces, and to set tabs.
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Some edit functions can also be done by holding down the & key and pressing
another key. The key that corresponds to each function is shown in the Edit
menu, as you can see in Figure 4-3.

Undo Last Change

This command puts the document back to the way it was before the previous
operation, if possible. You will receive a warning message if the last
operation cannot be undone.

Cut

Cut places a copy of the currently selected text onto the Clipboard and
removes the text from the active document. You can also Cut by pressing the
X key while holding down the & key.

Copy

Copy places a copy of the currently selected text onto the Clipboard, but
does not remove it from the active document. You can also Copy by pressing
the C key while holding down the & key.

Paste

Paste inserts a copy of the text on the Clipboard at the insertion point in the
active document. If a section of text is selected, Paste rgzplaces it. You can
also Paste by pressing the V key while holding down the % Kkey.

Shift Left

Shift Left moves selected text left by deleting a single space from the left of
each line. It does not delete any characters other than spaces. It is most
often used to adjust the left margin of a block of text. You can shift left by
pressing the L key while holding down the & key.

Shift Right

Shift Right is similar to Shift Left, except that it moves the selected text to
the right by inserting spaces at the beginning of each line. This can also be
done by pressing the R key while holding down the & key.

Set Tabs . ..
Set Tabs enables you to set the spacing of the tab stops.

Select All of Document
This command selects the entire document. You can also select the entire
document by pressing the A key while holding down the & key.

8.7 The Search Functions
The Search menu gives you the ability to search for a text string in the
active document. The basic operation is Find, which locates the next
occurrence of the string and selects it. Find & Paste All replaces each
occurrence of the string with the contents of the Clipboard. Several options
are provided to specify how the match is to be found. The Search menu is
shown in Figure 4-4.

4-9



workshgp User's Guide The Eaitor

Search

Find ... %F
Find Same %S
Find & Paste RIl

vSeparate ldentifiers
All Occurrences

vCases Need Not Agree
Cases Must Rgree

Figure 4-4
The Search Menu

All searches start at the insertion point, and go to the end of the document.
There are three search operations in the Search menu, as follows:

Find . .

Find prompts you for the string to search for, then finds the next occurrence
of the string. If a match is found, it is selected. If not, the system tells you.
The Find command can also be executed by pressing the F key while holding
down the & key.

Find Same

Find Same repeats a previously specified Find, and selects the next occurence
of the string. You can do a Find Same by pressing the S key while holding
dawn the & key.

Find & Paste All

Find & Paste All finds all occurrences of the specified string from the current
insertion point to the end of the file, and replaces each of them with the
contents of the Clipboard.

The other four items in the Search menu tell how a match is to be found.
There are two areas to describe: searching for tokens or characters, and if
case must be matched. The options currently in effect have a check mark in
front of them. To change the option, you choose a new one.

The first set of options tells whether to search for tokens or to search
literally:

4-10
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Separate Identifiers
when Separate Identifiers is chosen, the search operation 1ooks for a “token”
or word to match the search string. A token is a word bounded by spaces.

All Occurrences
When All Occurrences is chosen, the search operation matches any string
containing the same characters, even if it is only part of a word.

The next options indicate if case is significant in finding a match:

Cases Need Not Agree
when Cases Need Not Agree is chosen, any string with the same characters is
a match, regardless of whether they are in uppercase or lowercase.

Cases Must Agree
when Cases Must Agree is chosen, the string with the same characters, and
matching case, is selected.

A8 The Type Style Functions
The Type Style menu enables you to change the display font. The Type Style
menu is shown in Figure 4-5. A check appears in front of the font in which
the document is currently displayed. You can change the font by selecting
another font from the menu.

The font selected affects how many characters can be displayed on a line, and
whether or not the display is proportionally spaced. When a document is
printed, it is printed in the same type style it is displayed in, if that type
style is available on your printer.

20 Pitch Gothic |

15 Pitch Gothic
v'12 Pitch Modern
12 Pitch Elite
10 Pitch Modern
10 Pitch Courier
PS Modern

PS Executive

Figure 4-5
The Type Style Menu
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49 The Print Functions
The Print menu provides functions for printing a document. You can print all
or part of a document, choose what form of footers are to be printed, specify
if Pascal keywords are to be emphasized, and tell what type of printer is
being used. The Print menu is shown in Figure 4-6.

The Print functions are as follows:

Print All of Document
The Print All of Document command prints the entire document.

Print Selection
The Print Selection command prints only the currently selected portion of the
document.

Both of the print commands wait if the printer is not ready.

The remaining options in the Print menu involve how the print is to be
performed. They are organized into three sets of two options. The currently
selected option in each set is indicated by a check mark. You can choose any
combination of options you want.

Print All of Document
Print Sefection

vFull Footers
Page Numbers Only

vPlain Keywords
Differentiated Keywords

vDot Matrix Printer
Daisy Wheel Printer

Figure 4-6
The Print Menu

The first options control what type of footers are printed at the bottom of
the page.
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Full Footers

when Full Footers is chosen, each page printed has a footer consisting of the
document name, the page number, and the date. If the document is less than
one page long, no footer will be printed.

Page Number Only
Choosing Page Number Only results in only a page number on the bottom of

each printed page. If the document is less than one page long, nc page
number will be printed.

The next options are used for printing Pascal programs.

Plain Keywords
Choosing Plain Keywords causes Pascal keywords to print as normal text.

Differentiated Keywords

Choosing Differentiated Keywords causes Pascal keywords to print with
underlining. In addition, the read procedure, write procedure, and other
standard Pascal procedures and functions are underlined.

You choose the type of printer to print on with the next options. Select the
type of printer you have attached to your Lisa: Dot Matrix Printer or Daisy
wheel Printer.
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The Pascal Compiler

5.1 The Pascal Compiler
The Compiler translates Pascal source statements into object code. This
translation is done in two steps. The first step, parsing, converts the program
into semantically equivalent tree structures called I-code. The second step
translates the resulting I-code into machine language.

A complete definition of Lisa Pascal is found in the Pascal Reference Maral
for the Lisa. A Pascal program can call assembly language routines. More
information on assembly language is in Chapter 6 of this manual.

The Operating System provides a number of routines that can be called from a
Pascal program to perform various system functions. These routines are in the
SYSCALL unit, which is described in the fperating System Reference Menal
for the Liss,

The Pascal run-time support routines are in the library I0SPASLIB.0BJ. The
support routines for floating point operations are in IOSFPLIB.0BJ. After
generating the object code, it is necessary to link the program with
ICSPASLIB.0BJ before you can run it. If you are using real numbers, you must
also link with I0SFPLIB.OBJ. For information on how to link the program, see
Chapter 7 in this manual.

5.2 Using the Pascal Compiler
The Compiler expects a text file containing a Pascal source program as input.
You can create this text file using the Editor.

when you have prepared a source program, use the Compiler to translate it
into object code. Start the Compiler by pressing P in response to the
workshop cormmand prompt. The Compiler first asks:

Input file[.TEXT]

Type the name of the file that contains the source program. You do not need
to add the .TEXT extension. The Compiler then asks:

List file[.TEXT]

Type the name of the file that you want the listing to go to, or press
[RETURN] if you don't want a listing. You can display the listing on the
console by using the -console pathname. The Compiler next asks you where
to store the I-code form of the program:

I-code file[<input name>}[.I]
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If you want the I-code to be stored in a file with the same name as the
source file, but with a .I extension instead of the .TEXT, just press [RETURN]
If you want another name, type the name and press [RETURN

After the last input, the Compiler translates the program into I-code and
stores it in the I-code file. If there were any errors, they are displayed in
the listing file, or on the console if there is no listing file. When a message
is displayed on the console, you are given a choice of aborting the compile by
pressing [CLEAR], or continuing the compilation to look for more errors by
pressing the space bar. A few errors give additional information after you
press the space bar. Errors can also be placed in a separate error file by
using the $E Compiler command.

5.2.1 Using the Code Generator
To translate the I-code into object code, press G in response to the workshop
command prompt. The code generator first asks:

Input file [.I] -

Type the name of the I-code file. You do not need to add the .I extension.
The generator then asks:

Output File [<input name>][.0BJ] -

To accept the default name, press [RETURN] If you want a different name
for the output file, type the name and press [RETURN]. The .0BJ extension
will be added to the name for you.

The output file from the code generator is object code, but it is not
executable because it does not contain the Pascal run-time support routines.
The run-time support routines are contained in I0SPASLIB.0BJ, and
IOSFPLIB.0BJ for floating point operations. These routines must be added to
the object file by using the Linker. See Chapter 7 in this manual for more
information on the Linker.

5.3 The Pascal Compiler Commands
Compiler commands allow control of code generation, input file control, listing
control, and conditional compilation. The commands all start with a §, and
are placed as comments in the source program where you want the command
to take effect. All the Compiler commands are listed in Table 5-1. A
complete explanation of the Compiler commands is found in the Pasca/
Reference Menual for the Lisa.
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Command

$I filename
$U filename
$C+ or $C-

$R+ or $R-
$S segname
$X+ or $X-

$D+ or $D-

$E filename
$L filename
$L+ or $L-
$DECL list
$SETC
$IFC
$ELSEC

$ENDC

Pascal Compiler

Table 5-1
Pascal Compiler Commands
Meaning
Include contents of filename in this compilation.
Search filename for units used.

Turn code generation on (+) or off (-) for a procedure.
Default $C+.

Turn range checking on (+) or off (-). Default $R+.
Start putting code modules into segment segname.

Turn automatic stack expansion on (+) or off {-).
Default $X+.

Turn procedure name generation for Debugger on (+)
or off (-). Default $D+.

List Compiler errors in filename.

Produce Compiler listing in filename.

Turn source listing on (+) or off (-). Default $L+.
Declare compile time variables.

Assign a value to a compile time variable.

Begin conditional compilation section.

Begin ELSE clause of conditional compilation.
$ELSEC is optional.

End of conditional compilation section.

5.4 The Pascal Run-Time Environment
The Pascal run-time environment provides a unit PASLIBCALL which allows
you to use some special system functions. It also provides special heap

manipulation functions.
5.4.1 The PASLIBCALL Unit

The unit PASLIBCALL provides you with some additional system functions. In
order to access the PASLIBCALL routines, you must use the units SYSCALL

and PASLIBCALL:

USES

{$U syscall} SYSCALL,

{$u paslibcall} PASLIBCALL;
This gives you access to the routines listed below. These routines are
contained in IOSPASLIB.0BJ, so programs using them require no additional

inputs to the Lirnker.
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function PAbortFlag : boolean

This function tells whether or not the ®%-period key combination has been
pressed. It enables programs to exit out of long operations. The flag is
cleared when PAbortFlag is called. If you want your program to stop
when you press €-period, you must use this function in the program to
detect that the key combination has been pressed. For example:

{This program fragment hangs in an infinite loop until €-period
is pressed}

aborted :=false
Repeat {Wait for €-period. You might want to do other things
here}

aborted :=PAbortflag;
until aborted.
procedure ScreenCtr (contrfun : integer );

This procedure provides standard screen control functions, and enables
programs to perform screen control without having to to use escape
sequences. Escape sequences are explained in Appendix C. The parameter
specifies the screen control function. It is defined in the constants as
follows, in the PASLIBCALL unit:

Value
Function Constant Decimal Hex
clear screen CclearScreen 1 1
clear to the end of screen CclearEScreen 2 2
clear to end of line CclearELine 3 3
move cursor to home position CgoHome 11 B
cursor left one position CleftArrow 12 C
cursor right one position CrightArrow 13 D
cursor up one line position CupArrow 14 E
cursor down one line position CdownArrow 15 F

Screen control example:

{This program fragment clears the screen, and positions the
cursor on the third line}

ScreenCtr (Cgotiome);
ScreenCtr (CclearScreen);
ScreenCtr (CdownArrow);
ScreenCtr (CdownArrow);

5-4
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procedure GetGPrefix (var prefix : pathname);

This procedure provides your program with the first level prefix setting in
the File-Mgr in the Workshop.

procedure GetPrDevice (var PrDevice : e_name);

This procedure returns the corresponding default printer device name so
that you can perform additional device control functions using
DEVICE_CONTROL. (The Quersting System Reference Maral for the Lisa
explains the device control call) The default printer device name is the
one corresponding to the logical device “-printer’. Note that the device
name returned contains a leading *-'.

procedure PLINITHEAP (var ernum, refnum:integer;

where:

size

delta

ldsn

swapable

size, delta:longint
ldsn:integer;
swapable:boolean);

is the error number returned if the procedure has any
problems making a data segment having a mem_size of
size bytes. Appendix A contains an explanation of the error
codes for the Workshop.

is the number of bytes in the heap.
is the refnum of the heap.

is the amount you want the data segment to increase when
the current space is used up. If you use a large heap, use a
large number for delta.

is the logical data segment number used for the heap. The
default is 5. For more information see the Querating System
Reference Manual for the Lisa.

is the boolean that determines if the system can swap the
heap data segment out to disk if it needs to.

This procedure can be used when you have special needs; for example,
when you want to specify your own ldsn or heap size. When you use
PLINITHEAP, you must call it before calling other heap routines. For
more information on the heap, see Section 5.5.

542 The Pascal Heap
The Pascal heap is one contiguous piece of memory, a data segment, which
works automatically without any initialization call. See Chapter 11 of the
Pascal Reference Menual for the Lisa for information on the normal heap

functions.
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when a Pascal program starts execution, no heap space is allocated (no data

segment made). On the first call to one of the heap routines or on the first

PLINITHEAP call, the heap is created with either a default size of 16k bytes
or the size specified in the PLINITHEAP call.

PLINITHEAP makes the heap as a private data segment 5o that the Operating
System removes it when the process calling PLINITHEAP terminates. Note
that when the heap is initialized, size and delta are put on 512 byte block
boundaries. Therefore, if you use the PLINITHEAP call and specify values for
size and delta that do not fall on block boundaries, the procedure increases
the values to the next block boundary.

If the heap runs out of space while it is being used, the size of the heap is
increased by the default of 16k or the delta specified in PLINITHEAP. The
default ldsn used is 5. If you want a different ldsn for the heap data
segment, call PLINITHEAP. Remember that the size of a data segment is
limited by the ldsn you use. For ldsn 16, you can get only 128k (actually 96k
safely), for ldsn 15 you can get only 256k, for ldsn 14 you can get only 384k,
and so forth. See the Quersting System Reference Manual for the Liss for
more information on ldsn's and data segments.

If swapable is true, the heap is made with disc_size equal to size soc the data
segment is not memory resident. This uses up disc_size bytes on the startup
disc. The default for swapable is false. When swapable is faise, the
procedure creates a data segment that has a disc_size of 0 (zero), which
makes it memory resident.

The built-in Pascal heap routines are NEW, MEMAVAIL, MARK, RELEASE, and
HEAPRESULT.

* If you call NEW and not enough space is available, the size of the heap is
increased by either the default of 16k or the delta size specified in
PLINITHEAP.

* MEMAVAIL provides the maximum number of words you could ever expect
to get, taking into account the ldsn you used as well as the amount of free
space the Operating System currently has available. If another process is
using memory concurrently, its use of memory also affects MEMAVAIL.
MEMAVAIL does not show the amount of memory left in the heap's data
segment alone, since the heap's data segment can grow and shrink over
time.

* MARK sets a pointer to the lowest free area on the heap. It is used with
RELEASE to deallocate variables from the heap.

* RELEASE deallocates variables from a marked area of the heap. If you
release the heap to a point within the original size of the heap data
segment, the heap data segment is reduced to its original size. More
information on MARK and RELEASE can be found in the Pascal Reference
Manugl for the Lise.
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* HEAPRESULT returns a 0 if the last heap operation was successful,
otherwise it contains the Operating System error number indicating what
failed. A list of the Operating System errors is in Appendix A.
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The Assembler

6.1 The Assembler
The Assembler is a program that translates assembly language source
statements into object code. The Assembler accepts a text file containing the
source statements as input, and produces an object file as output. The object
file produced must be linked with a Pascal main program before it can be
executed.

Assembly language routines are used to implement low level or time critical
functions. This chapter describes how to use the Assembler, and the syntax of
assembly language programs. Information on the machine instructions
available on the 68000 processor can be found in the Motorola MC68000
Reference Manual.

6.2 Using the Assembler
To assemble a program, press A from the Workshop command line. Then
specify the input file (the file that contains your source program) and two
output files: an optional listing file and the object file (the file that will
contain the object code produced by the Assembler).

The input file must be a text file containing assembly language source
statements. You can create this file with the Editor. The output file produced
is an object file (.0BJ) that must be linked with a Pascal main program to be
Tun.

Any errors in the program will be indicated by messages on the console or in
the listing file. A complete list of Assembler error messages is found in
Appendix A of this manual.

6.2.1 Assembler Options
When you start the Assembler, the option settings are displayed. You can
enter the options selection mode by responding to the input file prompt with
"?". There are two Assembler options:

P Pretty listing.

S Print information about available space.
Each option may be set to + or -:

+ On

- Off

when pretty listing is on, the forward referenced labels or offsets are filled in
with the correct values in the listing.

After setting options, press [RETURN], and the Assembler asks you for the
name of the input file. The Assembler then asks you for the name of the
listing, and the object files.
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6.2.2 The Input File
The input file is a text file containing Assembler language source statements.
A file created using the Editor will be in text file format.

when the Assembler asks you for the name of the input file, type “?" if you
want to change Assembler options at this time; otherwise type the pathname
of your source file. File naming is explained in Chapter 2.

6.2.3 The Object File
The object file produced by the Assembler contains @ machine code version of
your source program. The name of an object file ends with .0BJ . A raw
assembly object file is not executable; it must be linked with a Pascal
program that calls it. See Section 6.6 for further information.

The output file will be an object file which must be linked with a Pascal main
program before it can be executed. The object file goes to the same volume
as the input text file was on unless another volume is specified.

6.2.4 The Listing File
The listing file produced by the Assembler contains a list of source statements
and their machine-language equivalent. If pretty listing is off, all addresses
for forward referenced labels will be presented in the listing file as asterisks
(). If pretty listing is on, the actual values will be filled in.

Source statement errors are flagged in the listing. Refer to the Appendix for
a list of Assembler error messages.

An example of an Assembler listing file is shown in Figure 6-1. Figure 6-2
shows the same file listed with the pretty list option.
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one .equ 1
label2  .equ $20

mova #1abel?, d0
clr a0

” add #one, d0
beg 1 ; show listing patching
bra [ 73 ; eddress filled in
; for backward branching
L} lea data, a0

bra.s done

; some more code ...

nop
done rts
data .byte 23, $30, 19 ; odd number of bytes
.atign 2 ; make sure next instruction
; is on even
Figure 6-1

Assembler Listing

If you specify a device name such as -printer or -console for the listing file,
the listing will be printed on that device. If you specify a disk file, the
listing will be created as a text file; you may then print it by using the Copy
command in the File Manager command line.

NOTE

If you want pretty listing, the listing output must be sent to a file, not
to a device. Pretty listing is done by making an additional pass

through the listing file to patch in the forward references. There must
be enough disk space for two listing files for this operation to succeed.
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0000 .proc exanple
0000
0000| 0000 0001 one .equ 1
0000| 0000 0020 label2 .equ $20
0000
0000| 303C 0020 move #)abel2, dO
0004} 4240 clr d0
0006 5240 @92 add #ane, &0
0008| 6700 0004 beq al ; show listing patching-
000C| 60F8 bra 92 ; address filled in
; for backward branching
000E.
000E
O00E| 41FA 0008 [} lea date, &0
0012] 6002 bra.s done
0014
0014 ; some more code ...
0014
0014| 4E71 nop
0016 4E79 done rts
0018
0018] 19 30 13 data .byte 25, $30, 19 ; 0dd number of bytes
0018| 00 .align 2 ; make sure next instruction

; 1s on even

Figure 6-2
Pretty Listing

6.3 Assembler
The 68000 opcodes are described in the Motorola MC68000 Microprocessor
User's Manual. The Assembler has two variant mnemonics for branches that
are more indicative of how the instruction is being used after unsigned
comparisons. These variants are BHS (Branch on High or Same) for BCC, and
BL.O (Branch on Low) for BCS. The default radix is decimal.

The size of an operation (byte, word, or long) is specified by appending either
.B, .w, or L to the instruction. The default operation size is Word. To cause
a short forward branch (an 8-bit displacement rather than a word
displacement), append a .S to the instruction. The default branch size is Word.

Note that the TAS (test and set) instruction is not implemented on the Lisa
hardware. Using this instruction may cause timing problems.

Note that the Assembler accepts generic instructions and assembles the
correct form. The instruction ADD, for example, is assembled intoc ADD,
ADDA, ADDQ, or ADDI, depending on the context.

ADD D3, A5
becomes ADDA D3, AS.

MOVE, CMP, and SUB are handled in a similar manner.
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6.4 Assembler Syntax
This section describes the form in which the Assembler expects an assembly
language program. The structure of an assembly language program is shown in
Section 6.4.1. Rules for forming constants, identifiers, labels, expressions, and
addressing modes are provided in the following sections.

6.4.1 Structure of an Assembly Language
An assemnbly language program contains one or more procedures or functions.
The structure of an assernbly language source file is shown in Figure 6-3. The
source file contains an (optional) section of operations that doesn’t generate
code. Constants or macros are usually defined here. Next it conains one or
more procedures (PROC) or functions (FUNC). These each contain a sequence
of directives and code generating operations. A procedure or function ends
when the Assembler encounters the next .,PROC or .FUNC. The .END directive
is the last statement that is processed by the Assembler. Any text beyond the
.END is ignored.

non codke generaling gperations

PROC (or FUNC)
cooe generating gperatians and any directives needed

PROC

FUNC
etc.

END

Figure 6-3
Structure of an Assembly Language Program

The directives that don't generate code are:

EQU MACRO AF LIST MACROLIST
ENDM ELSE NOLIST NOMACROLIST
.REF ENDC PAGE PATCHLIST
DEF JITLE NOPATCHLIST
6.4.2 Constants

Constants in the Assembler can be either numeric or string constants.

6.4.2.1 Numeric Constants
Numeric constants in the Assembler can be expressed in decimal, hexadecimal,
octal, or binary. The default radix is decimal. Numeric constants are
expressed as follows:

6-5
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Decimal
Decimal numbers are formed with the decimal digits (0-9). Examples:
10

13
137

Hexadecimal
Hex numbers can be expressed in two ways:

1. Preceed the number with a “$". Examples:

$FF13
$127

2. Follow the number with an "H". Using this form, the number must start
with a digit (0-9). Examples:
OFF13H
195+

Octal
Octal numbers are followed by the character "0". Note that this is the letter
0, not the number zero (0). Examples:

770
1040
Binary
Binary numbers are followed by the character "B". Examples:

1011B
1110008

6.4.2.2 String Constants
String constants are delimited by matching pairs of single or double guotes.
Examples of string constants are:

"this is a string constant”
‘using single quotes as delimiters lets you include "double” quotes’

6.4.3 Identifiers
Only the first eight characters of identifier names are meaningful to the
Assembler. The first character must be alphabetic; the rest can be
alphanumeric, period, underbar, or percent sign.

Examples of identifiers are:

LOooP
EXIT_PRC
NUM
numo4%
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6.4.4 Labels and Local Labels
Labels begin in column one. They can be followed by an optional colon.

Local labels can be used to avoid using up the storage space required by
regular labels. The local label stack can handle SO labels at a time. It is
cleared every time a regular label is encountered. A local label is an @
followed by a string of decimal digits (0~9). Examples of local labels are:

@123
@2
@79

6.4.5 Expressions and Operators
All gquantities are 32 bits long unless constrained by the instruction.
Expressions are evaluated from left to right with no gperator prececence
Angle brackets can be used to control expression evaluation. The operators
are:

positive sign or binary addition
unary minus or subtraction
ones complement (unary operator)
exclusive or

multiplication

division (DIV)

™MOD

logical OR

logical AND

equal {used only with .IF)

not equal (used only with .IF)

There is no operator precedence in expressions. For example, in the
expression 2 + 9 % 4, the addition is performed first. To perform the
multiplication first, rewrite the expression with angle brackets to show
precedence: 2 + <9 * 4>; or reorder the operands: 9 * 4 + 2.

6.4.6 Addressing Modes
Refer to the Motorola 68000 manual for detailed information on the
addressing modes supported by the 68000 microprocessor. Table 6-1 gives a
summary of the addressing modes including their syntax.
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Table 61
Summary of Addressing Modes
Mode Register Syntax Meaning Extra words
1} 0.7 Di Data direct ]
1 0.7 Al Address direct 0
2 0.7 (Ai; Indirect 0
3 0.7 (Al)+  Postincrement 0
4 0.7 -(Ai)  Predecrement 0
5 0.7 Ai)  Indexed 1
6 0.7 ALRi) Offset indexed 1
7 0 e Absolute short address 1
7 1 e Absolute long address 2
7 2 e PC Relative 1
7 3 eRi) PC Relative indexed 1
7 4 #e Immediate ior2

Notes:
The indexed and PC relative indexed modes are determined by the opcode.

The absolute address and PC relative address modes are determined by the
type of the label (absolute or relative)

The absolute short and long address modes are determined by the size of the
operand. Long mode is used only for long constants.

The number of extra words for immediate mode is determined by the opcode
size modifier (W or .L)

NOTE

All programs that run under the Lisa 0S must be relocatable.
Addresses should not be absolute.

6.4.7 Miscellaneous Syntax
Comments
A comment in an assembly language program begins with a semicolon. The
Assembler ignores all characters after a semicolon in a line. Examples are:

; This is a comment on a line by itself
ClR.L DO ;comment after a statement
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Current Location
The current program location is indicated in assembly language by the symbol
"% Examples of its use are:

M = ; Loop infinitely
P -4 ; Jump back 4 bytes
tMove Multiple (MOVEM)

To specify which registers are affected by Move Multiple (MOVEM), specify

ranges of registers with "~

and specify separate registers with "/*. For

example, to push registers DO through 02, D4, and A0 through A4 onto the top
of the stack:

MOVEM.L DO-D2/DA4/A0-A4, ~(AT)

6.5 Assembler Directives
Assembler directives tell the Assembler to do various functions besides
generating executable code. These functions include defining symbols and
constants, defining macros, doing conditional assembly, and controlling listing

options.

The Assembler directives (pseudo-ops) are shown in Table 6-2.

Directive
.PROC
FUNC
.DEF
.REF
SEG
END

ASCIT
.BYTE
.BLOCK
WORD
LONG
ALIGN

RORG

EQU

.MACRO
.ENDM

Table 6-2

The Assembler Directives

Operands
<identifier>
<identifier>
<jdentifier-list>
<identifier-list>
‘<name>’

‘<char-string>*
<value-list>
<length>{,value]
<value-list>
<value-list>
<Expr>

<value>

<value>
<value>

<identifier>

Meaning

begin procedure

begin function

make igentifiers externally available
declare external identifiers

put code of next .PROC in segment ‘name’
end of entire assembly

place ASCII string in code

allocate a byte in code for each value
allocate length bytes of value
allocate a word for each value
allocate a long word for each value
allign next code on muiltiple of Expr
place next byte at <value> relative to
beginning of assembly

same as .ORG

set label equal to <value>

begin macro definition
end macro definition
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Table 6-2 (continued)
The Assembler Directives
Directive Operands Meaning

JF <expr> begin conditional assembly
ELSE optional alternate to .IF block
ENDC end conditional assembly
LIST turn on assembly listing
NOLIST turn off assembly listing
PAGE issue a page feed in listing
JTITLE  “<title>? title of each page in listing
MACROLIST turn on macro expansion listing
NOMACROLIST turn off macro expansion listing
PATCHLIST turn on patchlist
NOPATCHLIST turn off patchlist

INCLUDE <filename> include contents of <filename> in assembly
6.5.1 Space Allocation Directives
The space allocation directives are .ASCIl, BYTE, .WORD, .LONG, and .BLOCK.

ASCH string'
Converts ‘'string’ into the eguivalent ASCII byte constants and places the bytes
in the code stream. The string delimiters must be matching single or double
quotes. To insert a single quote into the code use double guotes as delimiters.
Similarly for double guotes:

.ASCII  “don°t” . string containing single quote

.ASCII ‘a "glitch™' , string containing double quote
BYTE <values>

Allocates a byte of space in the code stream for each of the values given.
Each value must be between -128 and 255.

BLOCK <length>{,value]
Allocates <length> bytes, each filled with the value given. If no value is
given, a block of zeroes is allocated.

WORD <values>
Allocates a word of space in the code stream for each of the values listed.
The values must be between -32768 and 65535.
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For example,
TEMP .WORD 0, 65535, -2, 17
creates the assembled output:

0000
FFFF
FFFE
0011

LONG  <values>
Allocates two words of space for each value in the list. For example,

STUFF -LONG 0, 65535, -2, 17
creates the output:

00000000
000OFFFF
FFFFFFFE
00000011

<label> EQU <value>
Assigns <value> to <label>. <value> can be an expression containing other
labels.

ORG  <value>

Puts the next byte of code at <value> relative to the beginning of the
assembly file. Bytes of zero are inserted from the current location to
<value>.

RORG

is similar to .ORG. It indicates that the code is relocatable. Because the
loader does not support absolute loading, .ORG and .RORG accomplish the
same function. A/ aaaressing must be PC relative.

6.5.2 Macro Directives
A macro consists of a macro name, optional arguments, and a macro body.
when the Assembler encounters the macro name, it substitutes the macro body
for the macro name in the assembly text. Wherever "%n" occurs in the macro
body (where n is a single decimal digit), the text of the n-th parameter is
substituted. If parameters are omitted, a null string is used in the macro
expansion. A macro can invoke other macros up to five levels deep. In the
assembly listing, the listing of the expanded macro code is controlled by the
options MACROLIST and .NOMACROLIST. These options are described in
Section 6.5.5.
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.MACRO <identifier>

-ENDH
defines the macro named <identifier>. The following is an example of a
macro:

MACRO Help

HMOVE %1,D0

ADD DO, X2

-ENDM

If "Help” is called in an assembly with the parameters "Alpha” and "Beta”, the
listing created would be:

Help  Alpha,Beta
# MOVE  Alpha,DO
# ADD - DO,Beta

6.5.3 Conditional Assembly Directives
The conditional assembly directives .IF, .[ELSE, and .ENDC are used to include
or exclude sections of code at assembly time based on the value of the
conditional expression.

JF <expression>

Identifies the beginning of a block of source statements that is assembled only
under certain conditions. If <expression> is false, the Assembler ignores all
statements until a .ELSE or .ENDC is found. The statements between the
optional .ELSE and .ENDC are assembled if <expression> is evaluted to be
false at the time of assembly. Otherwise they are ignored.

<expression> is considered to be false if it evaluates to zero.. Any non-zero
value is considered true. The expression can also involve a test for equality
(using <> or =). Strings and arithmetic expressions can be compared.
Conditionals can be nested. The macros HEAD and TAIL given in Section
6.6.1 provide examples of the use of conditionals. The general form is:

IF <expr>

. ;assembled if <expr> is true
[ .ELSE] ;optional

. ;assembled if <expr> is false
-ENDC
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6.5.4 Extemal Reference Directives
Separate routines can share data structures and subroutines by linkage
between assembly routines using .DEF and .REF. These directives generate
link information that allows separately assembled routines to be linked
together.

.DEF and .REF directives associate labels between assembly routines, not
between assembly routines and Pascal.The only way to communicate data
between Pascal and assembly routines is by using the stack. This is done by
passing the data as parameters in the procedure or function call. Information
on parameter passing between Pascal and assembly language routines is found
in Section 6.6.

.DEF  <identifier-list>

ldentifies labels defined in the current routine as available to other assembly
routines through matching .REFs. The .PROC and .FUNC directives also
generate code similar to that generated by a .DEF with the same name, sO
assembly routines can call external PROCs and .FUNCs with .REFs.

PROC  Simple, 1
.DEF  Alpha, Beta

BNE Beta
Alpha HOVE
RTS
Beta MOVE
RTS
_END

This example defines two labels, Alpha and Beta, which another assembly
routine can access with .REF. )

-REF <identifier-list>

ldentifies the labels in <identifier-list> used in the current routine as
avail