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About A/UX 2.0.1

A/UX® version 2.0.1 is the latest version of the A/UX operating system that
was specifically designed to run on the new Macintosh® IIsi, as well as all
other members of the Macintosh II family and the Macintosh SE/30. A/UX
2.0.1 also includes several performance enhancements and even a few new
features such as MacX, an X window system for A/UX.

These release notes are an adjunct to the existing A/UX 2.0 documentation
and were designed to update the documentation to reflect the current
state of the software. You may place them after the A/UX 2.0 release notes
at the end of the A/UX Installation Guide.

The MacX 1.1 Release Notes are bundled with these release notes. You may
want to store them in the Apple MacX Binder for easy reference. For
additional information about MacX and the X Window System, see the
MacX User'’s Guide, and MacX for A/UX Supplement included with this kit.

For additional information on any of the topics covered in these release

notes, see the reference manual pages at the end of this document, or

consult the on-line version of the manual page by typing

man command-name.

The A/UX 2.0.1 release notes give you information on

m installing and updating A/UX

= using A/UX 2.0.1 with your Macintosh Ilsi

m inclusion of MacX™ in A/UX

m adjusting the mouse control settings and configuring a multiple
monitor setup

s new versions of the awk programming language and Korn shell

= enhancements to ANSI C header files

1
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asynchronous serial support in A/UX

using CommandShell function keys

using CDs with A/UX

The latest versions of Macintosh System Software, POSIX, and
sendmail

m MacX 1.1 Release Notes
m Reference manual update

2 A/UX 2.0.1 Release Notes
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Installing and updating A/UX

There are two separate releases of A/UX 2.0.1: one for users who already own A/UX 2.0 and are
updating to version 2.0.1, and another for new customers who are purchasing A/UX for the first
time.

If you are updating from A/UX 2.0, you received the Incremental Update Kit which includes the
A/UX 2.0.1 Incremental Update Guide. Use this guide to install A/UX 2.0.1 on your existing
system.

¢ Note: To install A/UX 2.0.1 on a Macintosh IIsi you must follow special installation
instructions. See Running A/UX 2.0.1 on a Macintosh IIsi in the Incremental Update
Guide for more information.

If you are installing A/UX for the first time-that is, you are not updating from version 2.0-
follow the installation instructions in the A/UX Installation Guide which came with the kit.

@ Note: The HDSC Setup utility is no longer found on the System Software disk. It is
now located on the Utilities 1 floppy disk.

Using A/UX 2.0.1 with your Macintosh IIsi

The Macintosh IIsi is the newest member of the Macintosh II family to run A/UX 2.0.1.
However, you must have a floating-point unit (FPU) installed on your Macintosh Isi in order
to run A/UX 2.0.1. An FPU is built onto both the NuBus and 030 Direct Slot adapter cards. If
you do not have an FPU installed, A/UX will display the dialog box shown in Figure 1.

A/UX 2.0.1 Release Notes 3
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s Figure 1  No FPU waming dialog box

c Initialization
ERROR

No FPU - Can NOT launch an R/UH
kernel.

You may run any standslone
programs that do not need
that part of the hardware.

See your authorized Apple™ dealer for information on installing a NuBus or 030 Direct Slot
adapter card.

In addition to the capacity to run A/UX 2.0.1, the Macintosh IIsi offers several other features,
such as built-in video support, a single expansion slot that allows you to attach a NuBus or an

030 Direct Slot expansion card, and keyboard-based interrupt and reset switches that replace
the old programmer’s switch.

# Note: The Macintosh IIsi also has a built-in sound input feature; however, this feature
is not currently supported in A/UX 2.0.1.

New capabilities

In addition to Macintosh IIsi support, A/UX 2.0.1 offers numerous enhanced features and new
capabilities. The following section describes the new capabilities of A/UX.

4 A/UX 2.0.1 Release Notes
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MacX

One of the most significant additions to A/UX 2.0.1 is the inclusion of MacX. MacX is the
Apple version of the X Window System, which allows users of the UNIX operating system to
display multiple X applications in windows. It also allows you to integrate different types of
computers transparently on a network, and to run applications on other computers while
displaying them on your computer screen. MacX is located in the /mac/macx directory.

Mouse control settings

You can use the Control Panel in A/UX to change the setting of the mouse, just as you can in the
Macintosh Operating System. The following section describes how to adjust the mouse
tracking speed and the double-click rate.

Adjusting the tracking speed of the mouse

When you start up your Macintosh for the first time, the mouse tracking speed is set to slow.
This means that the mouse and pointer move equal distances. For example, you must move the
mouse eight inches to move the pointer eight inches on the screen. Some users may find this
speed cumbersome. To adjust the tracking speed of the mouse, follow these steps:

1. Login to A/UX.

The integration of the Macintosh environment into A/UX is so seamless that from
time to time it may be difficult to determine which operating system you are
working in. When you make any changes using the Control Panel, it is important that
you are running A/UX when you make them, otherwise you may accidentally make
changes in the Macintosh environment. This isn’t harmful, but may cause some
confusion.

L Tip A simple way to verify if you are indeed running A/UX is to pull down
the Apple menu at the far left of the menu bar and check for 2 menu
command named CommandShell. The CommandShell menu item is
unique to A/UX and you will only see it when you are in the A/UX
environment. &

A/UX 2.0.1 Release Notes 5
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2. Choose Control Panel from the Apple menu.
3. Click the Mouse icon from the scrolling list on the left.

Use the scroll bar if necessary to bring the Mouse icon into view. You see the dialog
box shown in Figure 2.

s Figure 2 Mouse Control Panel settings

EDE======= Control Pane| ===

o8 &
| O
HacTCP (Tablet) (Mouse)
E@] Vm.|O$lov S?vo O FgQ
Monitors ¥ <
—— L 4 o) L 4 @® t 'e)
E @ Double-Click Speed

3.3 H :
4. Click any of the five options to set the mouse tracking speed.
5. Click the close box.

Adjusting the double-click rate of the mouse

The Mouse control settings in the Control Panel also allow you to set the speed at which a
double click is executed. To adjust the double-click rate of the mouse, follow these steps:

1. Login to A/UX.
2. Choose Control Panel from the Apple menu.

3. Click the Mouse icon from the scrolling list on the left.
Use the scroll bar if necessary to bring the Mouse icon into view.

6 A/UX 2.0.1 Release Notes
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4, Click one of the three buttons.

You will see three options. The first requires two slow, discernable clicks to execute
a double click. The second option requires less time between clicks to execute, and
the third option requires two rapid clicks to execute. Select one of the options to
set the double-click rate.

5. Click the close box.

You can test the double-click rate by double-clicking an item on the desktop. If you
wish, you may return to the Control Panel and readjust the double-click rate.

Multiple monitor configurations

You may connect more than one monitor to your Macintosh computer running A/UX 2.0.1.
Once your system is properly configured, you can use these monitors as one screen so that the
mouse pointer moves freely between their boundaries. Figure 3 shows the Monitors Control
Panel for more than one monitor.

= Figure 3  Monitors Control Panel

Drag monitors and menu bar to rearrange them.

A/UX 2.0.1 Release Notes 7
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To seta inultiple monitor configuration, follow these steps:

1.

Choose Control Panel from the Apple menu.

Click the Monitors icon from the scrolling list on the left.
Use the scroll bar if necessary to bring the Monitors icon into view.

Position each monitor icon according to the actual location of the monitors
in your work area,

For example, if monitor 2 sits left of monitor 1 in your work area, drag its icon so
that it is touching the left border of the icon for monitor 1. Continue to arrange the
icons until you've reproduced your entire monitor setup.

¢ Note: The number of each monitor is determined by the location of the video
card or built-in video socket to which the monitor is connected. The monitor
numbers remain the same unless you change the location of their video
connections. If an icon for each connected monitor does not appear in the
Monitors Control Panel, check to see that each monitor is plugged in, that the
power is on, and that all cables are securely connected.

Click the close box.

Choose Logout from the Special menu to implement the new monitor
positions.

Designating a main monitor

You may designate any of the monitors in your arrangement as the main monitor-that is, the
monitor that displays the menu bar. To designate the main monitor, complete the following
steps:

1.
2.

Choose Control Panel from the Apple menu.
Click the Monitors icon from the scrolling list on the left.
Use the scroll bar if necessary to bring the Monitors icon into view.

Drag the white menu bar from the top of one monitor icon to the icon of the
monitor you want to be the main one.

A/UX 2.0.1 Release Notes
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4. Choose Logout from the Special menu to implement the changes.

Your menu bar will now appear on the newly designated monitor, however your Login
dialog box, Mouse pointer, and status screens will remain in the original monitor’s
window until you are fully logged in.

Changing the location of the Login dialog box and startup screens

If you want the Login dialog box and A/UX startup screens to appear in a different
monitor, do the following:

1. Choose Control Panel from the Apple menu.

2. Click the Monitors icon from the scrolling list on the left.
Use the scroll bar if necessary to bring the Monitors icon into view.

3. Hold down the Option key.
A small happy Macintosh icon appears next to the monitor number as shown in Figure 4.

s Figure4 The happy Macintosh icon

4. While holding down the Option key, drag the happy Macintosh icon onto
the icon of the Monitor you wish to display your Login screens.

The login dialog box and A/UX startup screens will be displayed in the new monitor
the next time you log in. For more information on multiple monitor configurations,
see the Macintosh Reference guide that came with your computer.

A/UX 2.0.1 Release Notes 9
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Feature enhancements

Several of the features introduced with A/UX version 2.0 have been enhanced with this release.
the following section describes these improvements.

New version of the awk programming language

A/UX 2.0.1 offers the latest version of the awk programming language. There are many new
features, the most significant being the addition of user-defined functions. Other
enhancements include:

m dynamic regular expressions such as added text substitution and pattern-matching
capabilities

® effor message improvement

= multiple file input capacity

s command-line argument access

For more detailed information on the new version of awk, see the awk reference manual page.

New version of the Korn shell

A/UX 2.0.1 has integrated the latest version of the Korn shell. Some of the new features include
new pattern-matching capabilities

a new compound version of the test command

new arithmetic operators

six new variables: ERRNO, FPATH, LINENO, OPTARG, OPTIND, and PS4

new options added to built-in commands

For more information about the new version of the Kom shell, see the ksh reference manual
page.

10 A/UX 2.0.1 Release Notes
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ANSI C header files

A/UX 2.0.1 includes changes to the A/UX header files that provide function prototypes and
ANSI symbol definitions for third-party ANSI C compilers.

Asynchronous serial support

The A/UX 2.0.1 Serial Manager supports asynchronous read and writes using the Macintosh
toolbox calls PBRead and PBwrite. See Inside Macintosh Volume II, page 185 for more
information.

CommandShell function keys

A/UX 2.0.1 supports the use of function keys found on the Macintosh Extended Keyboard in
both the CommandShell environment and console mode. In addition, A/UX 2.0.1 supports
VT100 application keypad mode in the CommandShell environment. It is not, however,
supported in console emulator mode. See the console (7) reference manual page for more
information.

Mounting CDs

While you are logged in, CDs containing an HFS volume will now appear on the desktop when
inserted into a CD drive.

A Warning In order for the CD drive to operate correctly, you should never
launch A/UX with a CD in the CD drive. First switch on the CD drive
without a CD inserted, then launch A/UX. A

A/UX 2.0.1 Release Notes 11
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Macintosh System Software version 6.0.7

A/UX 2.0.1 includes Macintosh System Software version 6.0.7. This new version of the
Macintosh Operating System is required for running A/UX 2.0.1 on the Macintosh IIsi.

POSIX 1003.1-1990

A/UX 2.0.1 supports the latest version of the IEEE POSIX 1003.1 standard. For more
information see A/UX Guide to POSIX, Version 2.0.

Version 5.65 of sendmail

A/UX 2.0.1 includes version 5.65 of the sendmai1 utility. For more information, see the
sendmail reference manual page.

Known problems

The following section describes the known problems of A/UX 2.0.1.

Shared libraries

There are two new shared libraries: 1ibc and 1ibmac. If you create binaries on A/UX 2.0.1 and
subsequently try to run them on A/UX 2.0, they will not work because the binaries don’t exist.
If you are going run binaries on A/UX 2.0.1, do not use shared libraries.

12 A/UX 2.0.1 Release Notes
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Device drivers

If you are developing device drivers using A/UX, you should be aware that the u-dot has
decreased. If your driver software references the field u_phys or any field located after
u_phys, you will need to recompile your software with the new header files. See
<sys/user.h>,

Printing

By default, the commands psroff and enscript direct output to the Berkeley print
spooler 1pr. You may select the System V print spooler by setting the environment variable
SPOOLER 10 1p.

A/UX 2.0.1 Release Notes 13
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About the MacX 1.1 Release Notes

MacX™ 1.1 is a full X Window System, Version 11, Release 4 server
implementation with dramatically increased performance. MacX 1.1
comes with A/UX version 2.0.1; you do not need to install MacX separately.

This document presents late-breaking information about MacX 1.1. Read
this document before you use MacX 1.1 on your Macintosh® computer
running A/UX. It provides information about MacX 1.1, including
information about

= new features

m user hints

s limitations

For more information about MacX, see MacX for A/UX Supplement and

MacX User’s Guide. You can store these release notes in the Apple MacX
Binder.

1
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About MacX 1.1

MacX 1.1 is an X Window System display server that allows you to use X client applications on
your A/UX Finder™ desktop. MacX 1.1 is based on X Window System, Version 11, Release 4,
and includes

m the display server
u the xcalc client application

After you install A/UX 2.0.1 on your system, look for MacX 1.1 in the mac /macX directory. To
start MacX, just double-click the MacX application icon.

For more information about starting MacX and opening X client applications, see the
following documentation that comes in the A/UX 2.0.1 kit:

w  MacX for A/UX Supplement

m  MacX User’s Guide

New MacX 1.1 features

This section presents information about using these new MacX 1.1 features:
® copying and pasting images on your desktop to the Macintosh Clipboard
s compiling directories of font files

» displaying nonrectangular windows

Copying images to the Macintosh Clipboard

With MacX 1.1 you can copy images appearing on your desktop to the Macintosh Clipboard.
You can copy an image of a client application, select a specific area on your screen to copy, or
copy the entire desktop. You can then paste the image that you copied into other Macintosh
and X applications.

2 MacX 1.1 Release Notes
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Follow these steps to copy an image from your screen to the Clipboard while running MacX.

1.
2.

You can paste an image from the Macintosh Clipboard into another Macintosh application by
using the Paste command or by pressing COMMAND-V. Depending on whether a particular X
application offers a method for pasting the PRIMARY or CLIPBOARD selection, you can also

Highly Confidential-Apple Eyes Only

Open MacX by double-clicking its icon.
Open a client application.

To open a client application, create a remote command or enter a command at a
command line in a terminal emulator window.

Choose Copy Screen to Clipboard from the MacX Window menu, or press
COMMAND-B.

The pointer changes from an arrow to a crosshair pointer. You can perform any of the
three tasks listed below to copy an image on your screen to the Clipboard.

¢ Note: Remember that the Macintosh Clipboard holds only one image at a time. If
you copy one image to the Clipboard and then copy a second image, the second
image replaces the first.

To copy an image of a client application, position the crosshair pointer in a
client application’s window, and press the mouse button.

This copies the contents of the client application window to the Macintosh
Clipboard. When you copy an image of a client application to the Clipboard using
this method, the image of the client application does not include the Macintosh
window borders.

To copy an image of the desktop, position the crosshair pointer in the menu
bar or on the desktop, and press the mouse button.

This copies an image of your entire desktop, including the menu bar, windows, and
icons, to the Macintosh Clipboard.

To copy a specific area on your screen, position the crosshair pointer on the
desktop, press the mouse button, drag a “box” around the area you want to
copy, and release the mouse button.

This copies an image of the selected area to the Macintosh Clipboard.

paste an image into an X application.

MacX 1.1 Release Notes 3
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Compiling directories of BDF files

In MacX 1.1 you can compile an entire directory of bitmap distribution format (BDF) files.
Using the Font Director window, you choose a folder of font files to compile instead of
compiling each font file individually.

After you have installed MacX 1.1, follow these steps to compile a directory of BDF files.

1. Open MacX by double-clicking its icon.
2. Choose Fonts from the Edit menu, or press COMMAND-F.

The window shown in Figure 5 appears on your desktop. This is the Font Director
window.

= Figure 5 The Font Director window

L MacH Fonts

g -Bitstream-Char ter -Boki~-Normal=—10-100-75-75-P-62-1S08859- 1
~Bitstream~Charter-Bold--Normal—12-120-75-75-P-74-1S08859-1
~Bitstream-Char ter -Bold~ Hormal—15-140-75-75-P-93-1S08859-1
-Bitstream-Charter-Bold-HNoermal—19-180-75-75-P-117-1S0885%-1
~Bitstream-Char ter-Bold--Normal—25-240-75-75-P- 154-1S08859-1

show:[ Al Fonts | '
view sy:[ Fomiy ]
(Update Font Directory )
.. S

3. Click the New Font button in the Font Director window.
The dialog box shown in Figure 6 appears.

4 MacX 1.1 Release Notes
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s Figure 6 The New Font dialog box

| New Entry Type: [“Macintosh Font ] |

Font Family:| Athens

Point Size:[ 12 [12__ |

[ Bold [J Shadow O Underline
O 1tatic [ outline OO Monospace

4. Choose X Font from the New Entry Type pop-up menu.

Position the pointer over the New Entry Type box, and press and hold down the
mouse button. The New Entry Type menu “pops up,” allowing you to choose X Font.

The New Entry dialog box appears, as shown in Figure 7.

» Figure 7 The New Entry dialog box

New Entry Type: [ H Font

{ coinpile o BOF File... )

(Compile a Folder of BDF Files... )

5. Click Compile a Folder of BDF Files.

MacX 1.1 Release Notes 5
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The dialog box shown in Figure 8 appears.

Figure 8  Finding the folder of BDF files

© Hard Disk

O Applications © Hard Disk
O Datas Sheets

1 fonts
O jamesb

3 MacH 1.1d4 (Eng.build)
3 MacH screen shots

0 Misc.

0 Modem stuff

0] more screen shots

Locate the folder containing the BDF files you want to compile.

In Figure 8, the BDF files to be compiléd are located in the “fonts” folder on Hard
Disk.

Open the folder containing the BDF files by double-clicking.

You can also open the folder by selecting it and clicking Open. The dialog box in
Figure 9 appears, showing the names of the font files inside the folder.

MacX 1.1 Release Notes
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= Figure 9  Selecting a font file

D charB08.bdf > Hard Disk
D charB10.bdf
D charB12.bdf
D charB14.bdf

D charBi8.bdf
0 charB24.bdf
D charBi08.bdf
D charBi10.bdf
D charBi12.bdf

8. Select any of the font files in the dialog box and click Open.

By selecting one of the font files, you are actually specifying that the entire folder of
font files be compiled. You see a box that contains a message about compiling the
BDF source files you selected. The box disappears after the fonts are compiled.

[i 9. Click OK in the New Entry dialog box.

The New Entry dialog box disappears. The newly compiled fonts appear in their
original folder without the suffix .baf. For example, the charB10.bdf font files
appears in the “fonts” folder as charB10. The type of file also changes from
“document” to “MacX document.” Figure 10 shows the new MacX font names in the
“fonts” folder.

MacX 1.1 Release Notes 7
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s Figure 10 MacX font names in the “fonts” folder

D eharBo8 7K MacKdocument  Thu,Nov 1,1950 10:32 AM KO
D charBOS bdf 21K document Sun, Dec 31,1989 158 PM

D charBi0 8K MacXdocument  Thu,Nov1,1990 10:32 AM

D charB10bdr 22K dooument Sun, Dec 31,1989 157PM

D sharBi12 8K MacX document Thu,Nov 1, 1990 10:33 AM

D charB126df 264K decument Sun, Dec 31,1989 157PM

D charBi4 9K MacX document Tiw,Nov 1,1990  10:33 AM

D charB14.bdf 26K document Sun, Dec 31,1989 157PM

D charBte 10K MacX document Tiw, Nov 1, 1990  10:33 AM

D charB18 bdf 29K document Sun, Dec 31,1989 1 57PM

D charB24 13K MacX document Thu,Nov 1,1990 10:33 AM

D charB24 bdf I5K document Sun, Dec 31,1989 157PM

D charBIO8 TK MacX document Thu,Nov 1,1990 10:33 AM

D charBI08 bdf 21K document Sun, Dec 31, 1989 1:57PM

D eharBIfO 8K MacX document Thu,Nov 1,1990 10:33 AM

D charBI1Obdf 22K document Sun, Dec 31,1989 157 PM

D charBlI2 8K MacX document Tiw,Nov 1, 1990  10:33 AM

D charBl12bdf 24K document Sun, Dec 31,1989 157PM

D charBiie 9K MacX document Thu,Nov 1, 1990  10:33 AM

D charBi14 bef 27K document - Sun, Dec 31,1989 1:57PM

D charBits 10K MacX document Thy,Nov 1, 1990  10:33 AM

D charBI18 bdf 30K document Sun, Dec 31,1989 157 PM

D charBi2¢ 13K MacX document Thu,Nov 1,1990 10:33 AM

D charBr24 bdf 37K document Sun, Dec 31,1989 1:57PM S
1] |05

10. On the desktop, drag the newly created font files into the MacX Fonts folder
on your hard disk.

The MacX Fonts folder is located in the MacX 1.1 folder that you created on your
hard disk.

You can also drag the entire folder of new font files into the MacX Fonts folder; the
new font files just need to be located somewhere in the directory hierarchy of the
MacX Fonts folder.

11. Click the Update Font Directory button in the Font Director window.

8 MacX 1.1 Release Notes
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MacX updates the Font Directory file. The new MacX font files appear in the Font
Director window. You can also quit and restart MacX to update the Font Directory
file.

12. If you're done compiling fonts, close the Font Director window by clicking
its close box.

Displaying nonrectangular windows

MacX 1.1 provides support for X Window System, Version 11, Release 4 shaped window
extension, allowing client applications to display nonrectangular windows. To implement this
feature, MacX 1.1 includes the Client Specified menu item in the Set Window Style pop-up
menu. This pop-up menu is a submenu of the Window menu. The Client Specified menu item
allows you to specify that a client application determine its own style of window, such as the
circular window used for the oclock client application.

Figure 11 shows the Window menu and the Set Window Style pop-up menu, which displays the
Client Specified option. You can apply the Client Specified option on a per-window basis
using the Set Window Style pop-up menu. For example, you display the oclock client
application on your screen. You click the title bar in the oc1ock window to make it active,
and choose Client Specified from the Set Window Style menu. The oclock window changes
to its own specific style. If you open subsequent client applications, they will not appear in
their own style of windows unless you select Client Specified as the default window style in the
Preferences window.

For more information about setting window styles using the Set Window Style pop-up menu
and the Preferences window, see Chapter 4, “Handling Windows,” in MacX User’s Guide.

MacX 1.1 Release Notes 9
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» Figure 11 The Set Window Style pop-up menu

Whindow

fconify

set Window Style d [X] simple

Temparaniy idarn R RS crowabl

Copy Screen to Clipboard... XBj Rounde deaou

Kill Client... xy 4

[x] shadowed Box

Show BEW Root Window [X] Piain Box

Show Color Root Window 27 Client Specified
* ¥term ]

A\ Important  If you are running MacX on A/UX version 2.0 or earlier, the
nonrectangular support is not available. Only users of A/UX version
2.0.1 or later are able to take advantage of this feature. &

MacX 1.1 hints

This section presents hints for using MacX 1.1.

Low memory warnings

When performing some operations in MacX, your computer may run low on memory. You can
attempt to prevent this problem by increasing MacX's application memory size using the Get
Info window. (See Chapter 6, “Troubleshooting,” in MacX Users’ Guide. )

10 MacX 1.1 Release Notes
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It is not always possible to predict memory requirements before performing some types of
operations, o it's important that you not allow memory space to become critically low. If you
receive the low-memory warning, indicated by a flashing “caution” symbol in your menu bar,
you should take steps to free up memory, as described in Chapter 6, *Troubleshooting,” in
MacX User’s Guide. If MacX runs out of application memory, you see an alert box appears. You
should save in a MacX settings document any modifications you may have made and restart
your computer as soon as possible to avoid a possible system crash or corruption of data.

Displaying client applications on color screens

If you're using MacX 1.1 on a color monitor, you can display client applications in color.
Depending on how you open the client application, you can specify its window appear in
color using one of two methods.

s If you are using the New Remote Command window, as shown in the Figure 12, you choose
(2) Color Rootless or (3) Color Rooted from the Display pop-up menu. For more
information about displaying client applications in color, see “Special Uses of the
-display Option” in Chapter 3 of MacX User’s Guide. That guide also contains
descriptions of MacX rooted and rootless modes.

s Figure 12 Choosing a display screen in the New Remote Command window

New Remote Command

Remote Command:

(0) BOW Rootless
(1) BOW Rooted
v (2) Color Rootless

(3) Color Rooted

Command Name

set

' Output:

User name:E:: [J Execute at Startup
Password:l:::] O Save Passward

MacX 1.1 Release Notes 11
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= If you want to open a client application from the command line in a terminal emulator

window, you need to specify the display number at the command line. For example, enter
xclock -display Sserver:0.2

to display the xc1ock client application in color rootless mode [ (2) Color Rootless ]. Type
the name of your computer in place of server in order to display the client's window on your
computer screen.

To display the xc1ock client application in color rooted mode [ (3) Color Rootless ], enter
xclock =-display server:0.3

Type the name of your computer in place of server in order to display the client’s window
on your computer screen.

Optimizing client application performance on multiple monitors

MacX 1.1 allows you to display client applications on multiple monitors connected to your
computer. You can display a client application on one monitor and drag its window onto
another monitor. A client window can even “straddle” monitor boundaries, appearing on more
than one monitor at the same time.

Suppose you have two monitors attached to your Macintosh computer. One monitor is set to
a depth of 1 bit per pixel and the other monitor is set to a depth of 8 bits per pixel. You open
MacX and create a remote command for the maze client application. You specify maze to
appear on the 8-bit color monitor, using either the color rooted screen or the color rootless
screen. You run the command and maze appears in a2 window on your 8-bit color monitor.

Since you set maze to appear on a color monitor at 8 bits per pixel, MacX draws maze fastest
on the 8-bit color monitor. If maze had been set to display on a 1 bit per pixel monochrome
monitor, the optimal speed would have been achieved on the 1-bit monitor.

To optimize the speed with which MacX draws windows in a multiple monitor setup, position
the window on a screen of the same type (color or monochrome) and depth as the screen on
which the window was originally displayed.

12 MacX 1.1 Release Notes
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Running foreign window managers

MacX includes a built-in window manager for rootless screens designated screen number 0 and
screen number 2. If you start a foreign window manager, such as twm, and specify that the
window manager should manage either of these screens, you see the following messages in the
Command Output window or in your terminal emulator window:

twm: another window manager is already running on screen 0?

twm: another window manager is already running on screen 2?

You may also see these messages if the window manager you are attempting to start is set by
default to manage all screens. As long as the window manager is running in the location (screen)
that you want, you may safely ignore these messages.

You can start some foreign window managers so that they only manage the screen that you
specify. The twm window manager allows you to do this by providing the -s flag option. For
example, enter

twm -s -display Server:0.1

to start twm only on the black-and-white rooted screen [(1) B&W Rooted]. For more
information, see twm(1) in X11 Command Reference for A/UX.

¢ Note: For more information about how MacX deals with screens, see the MacX User’s
Guide. That guide contains a complete description of the four screens (black-and-
white rootless, black-and-white rooted, color rootless, and color rooted) available in
MacX.

Client applications can’t connect to MacX

If the client applications running on your host computer are having a problem connecting to
MacX, check the Communications Folder in your System Folder. Make sure you have only one
connection tool for each network protocol (TCP/IP, ADSP, and so on.). If you have more than
one connection tool for a particular network protocol, remove one of the tools from the
Communications Folder and restart MacX.

MacX 1.1 Release Notes 13
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Displaying motion-sensitive client applications

Some client applications are designed to “follow” the movements of the pointer on the
desktop. For example, the xeyes client application displays a pair of eyes that move as you
move the pointer on the desktop. Depending on the applications appearing on your desktop
and the type of screen on which you opened the applications, the motion-sensitive
applications may not follow the pointer.

When you open a client application in MacX, you choose the type of screen on which its
window appears: black-and-white rootless, black-and-white rooted, color rootless, or color
rooted. MacX treats these screen types as four distinct physical screens, even though you may
have any arrangement of monitors attached to your Macintosh computer. If you're displaying
a motion-sensitive client window on one type of screen and click a client window (making it
active) that is displayed on a different type of screen, the motion-sensitive window does not
respond to the movements of the pointer. To make the motion-sensitive client follow the
pointer, you must click the motion-sensitive client window to make the application active.
(When you make a client application active, any operations you subsequently perfform, such
as typing at the keyboard or choosing a command from a menu, are performed on that active
client application. )

MacX 1.1 limitations

This section provides information about certain limitations of MacX 1.1.

Dimmed connection tools in the Host dialog box

To create a remote command, you choose a connection tool from the Method pop-up menu in
the Connection Settings box. Some connection tools do not fully support the remote
command facility in MacX. The names of these connection tools appear dimmed in the
Method pop-up menu, as shown in Figure 13.

14 MacX 1.1 Release Notes
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s Figure 13 The Method pop-up menu in the Connection Settings box

Apple Madem Tag)
onnection §
c tion AppleTalk ADSP Tool
Method: vMacI(P Tool
setial Tool

a

MacTCP
Connection Tool
for use with MacX only

Computer, Inc.

Host Name or Address:

Conflicts between the X11 protocol and Macintosh keyboard characters

In order to conform to the X11 protocol, MacX translates keypresses into a predefined set of
X11 “keysyms.” This set contains the X11 character set (ISO Latin-1) and a number of special-
purpose keys, such as the RETURN key. If you type a character on a Macintosh keyboard that

MacX cannot translate into the X11 keysym set, MacX sounds the system beep to inform you

that the character is unavailable in the MacX environment and has been ignored.

Macro software incompatibility

Do not use MacroMaker to simulate keypresses in MacX. Other keyboard macro software may
also cause problems in MacX. These types of keyboard macro programs simulate keypresses
but do not include key-release simulations. When MacX receives a keypress simulation and
then does not receive a subsequent key-release simulation, it “thinks” that the key is being
pressed continuously.

MacX 1.1 Release Notes 15
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Conflicts between xc1ipboard and the Macintosh Clipboard

MacX uses the built-in Macintosh Clipboard when you cut and paste text. If you run the
xclipboard client application with MacX, it conflicts with the Clipboard. To prevent this
problem, do not run xclipboard with MacX. (In other words, do not open the xclipboard
client application.)

Closing MacX while client applications are active

MacX won't allow you to open any new client applications if you close a MacX session,
disconnect all active client applications simultaneously, and then open a new MacX session.

To prevent this problem, close each client application individually using one of several
methods, such as clicking the close box of a client application’s window, or by selecting a
window and pressing COMMAND-W. After closing the last active client application, wait a
couple of minutes before you close the current MacX session and open a new one.

MacX does not implement certain X requests

Certain incompatibilities exist between the Macintosh and X environments. For example,
certain X applications attempt to change keyboard and bell sound settings, interfering with
the functions of the Macintosh Operating System. MacX ignores the following requests:

s ChangeHost
SetAccessControl
SetScreenSaver
ForceScreenSaver
SetFontPath
ChangeKeyboardControl

16 MacX 1.1 Release Notes
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For rootless screens, MacX ignores these requests:
s CirculateWindow

s GrabPointer

s GrabButton

MacX ignores any attempts by the ConfigureWindow request to change the stacking order of
top-level rootless windows. MacX recognizes all other features of ConfigureWindow.

Limits to color-table animation

In MacX 1.1, color-table animation works only on monitors of 8 bits per pixel that are based
on a color look-up table (CLUT).

Client applications appear “grainy” on color screens

MacX loads standard color maps for the color rooted and color rootless screens. These
standard color maps use a certain number of color map entries, and leave the remaining entries
free. Some client applications, such as xgi£, attempt to allocate more than the number of
free colormap entries. If a client application attempts to do this, it will appear “grainy” on
your screen. The client application also may display an error message.

Client applications will have this problem if they are written to make use of all (or nearly all) of
the colormap entires in a standard default colormap. If you are an advanced X user or X
programmer, you can modify client applications so that each one creates and sets the
contents of its own color map. For information about displaying client applications on color
screens, see “Displaying Client Applications on Color Screens” earlier in this document.
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Problenis dis'playing sample text in Font Director window

When you examine fonts in the Font Director window, you see a sample of the font. For
example, if you select Geneva, you see the phrase “The quick brown fox” displayed in the
Geneva font. Don't worry if samples for some fonts contain blank spaces instead of
characters.

The Font Director attempts to create a sample of a particular font whether or not a character
used in the sample actually exists in the font that has been selected. For example, if you select
the Cursor font, the Font Director attempts to display the phrase “The quick brown fox jumps
over the lazy dog” in that font. If the character T'does not exist in the Cursor font, a blank
space appears in its place.

18 MacX 1.1 Release Notes
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Reference manual update

This section is of interest to those who have purchased any of the A/UX 2.0 reference manuals.
This section contains both new and replacement manual pages for the reference manuals. The
affected manual pages are listed below under the manual in which they reside.

A/UX Command Reference, Section 1(A-L)

daf£(1) Replace with dero££.1(1) page 2 through a£.1(1) page 3.

£77(1) Replace with expr.1(1) page 3 through £77.1(1) page 3.

ksh(1) Replace with ksh.1(1) page 1 through 1ast.1(1) page 1.

A/UX System Administrator’s Reference, Sections 1M, 7, and 8

newconfig(lm) Replace with newcon£ ig.1m(1m) page 1 through
newfs.Im(1m) page 1.

sendmail(lm) Replace with sendmai1.1m(1m) page 1 through
setport.lm(1m) page 1.

setfile(l) Replace sea.1(1) page 5 through sh.1(1) page 1.

startmac(l) In the A/UX 2.0 Release Notes this manual page was

mistaken inserted in section 1M.A replacement page is
provided with sprayd(IM) on the front and
startMonitor(l) on the back to repair section IM. To
insert startmac(1) properly in Section 1, replace the
original ssp(1) with the new ssp(1) backed by
startmac(l) on through to sp1it(1) page 1.

1
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Errata

The command settc has been changed to set £i1e. All occurances of settc should be
corrected to read set £ile. Please mark the following pages in these books:

s In A/UX Toolbox: Macintosh ROM Interface, pages 1-3, and 6-15 change all occurances of
settclo setfile.

u In A/UX Command Reference Section 1(A-L), page three of the £cnvt (1) reference manual
page, change all occurances of settc to setfile.

2 A/UX 2.0.1 Reference Manual Update
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Entry (Pass Number)

No recently-changed man pages were detected.
A/UX PROGRAMMER'S REFERENCE

Entry (Pass Number)

No recently-changed man pages were detected.
A/UX COMMAND REFERENCE

Entry (Pass Number)
awk.1l (Pass2)

df.1 (Pass2)

£77.1 (Pass2)

ksh.1 (Pass2)

Contents of Rolling Review #2
November 21, 1990

X WINDOW REFERENCE FOR A/UX

Author: Description of Changes

Author: Description of Changes

Author: Description of Changes

BY mikee: Incorporated changes received from
Vicki Brown. She expressed concern over length.
The old man page was 4 pages, and this one is now
11 pages. If the added material is useful, I am
inclined to leave it in.

BY mikee: General editorial cleanup.

BY mikee: Made changes requested since beta
review, mostly involving what options are mutually
exclusive of one another (-f and -t versus -P and -B).
BY mikee: Through various sources, we have
leaned about this program reporting different free
spaces for root and normal users. I tried to document
this as a feature by adding a paragraph this checkout
cycle.

BY eric: added the -A flag option, technical

BY kathyw: technical: Correct the spacing between

A and factor in the SYNOPSIS to match the

explanation below.

BY kathyw: Cosmetic: Regularize SEE ALSO for

automatic checking.

BY kathyw: Cosmetic: Regularize SEE ALSO for

automatic checking. "f77 Reference™ should be
"f77 Command Syntax" in SEE ALSO

section. :

BY mikee: added coverage of the -N flag option;

updated SYNTAX description too.

BY mikee: Cosmetic changes from editorial. Added

coverage of the -R flag, which had been missing

previously.

BY mikee: Turned in changes made by Tom Berry
to track latest version of ksh.



BY mikee: Added section on ksh overview.
Commented out section on process substitution; this
is not supported in A/UX 2.0. Added in editorial
corrections. Clarified use of . command in
CAVEATS.

settc.1l (Pass2) BY mikee: Added coverage for all flag options,
including desktop location, and attributes. Rewrote
SYNOPSIS accordingly.

A/UX SYSTEM ADMINISTRATOR’S REFERENCE

Entry (Pass Number) Author: Description of Changes

newconfig.1lm (Pass2) BY mikee: Added the -k flag option as well as
references to kconfig(1M). Changes received from
John Sovereign.

BY mikee: Made several cosmetic changes after beta
review by engineering and DTP editorial staff,

sendmail.lm (Pass2) BY jeff: added description of -w option
BY mikee: Thorough editiorial cleanup of certain
gotchas, particularly  setting  second-person-
imperative verb forms. aliases.pag is listed under
FILES without any explanation. (A feature or a
problem?)



deroff(1) deroff(1l)

SEE ALSO
eqgn(l), nrof£(1), tbl(l), trof£(1).

BUGS
deroff is not a complete troff interpreter, so it can be con-
fused by subtle constructs. Most such errors result in too much
rather than too little output.
The -m1 flag option does not handle nested lists correctly.
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NAME

df — report the amount of unused storage capacity for a disk

SYNOPSIS

df -t [-£][-T file-system-type] [mount-poini]. ..
df -P [-i] [-T file-system-type] [mount-poini]...
df -B[-i] [T file-system-type] [mount-poini]. ..

DESCRIPTION

df prints out the number of free blocks and free inodes available
for mounted file systems. File systems may be specified either by
device name (for example, /dev/dsk/c0s0d0) or by filenames
(for example, /usr). If the mount-point argument is a regular file
or directory, df reports on the amount of free space for the file
system on which that file resides. If no argument is specified, the
amount of free space on all of the mounted file systems is printed.

For Berkeley file systems (BSD), the remaining free space is cal-
culated differently depending on whether you are using the root
account or not. A root user is allowed to access more blocks, even
if all free space are consumed. BSD file systems cannot be used
effectively without a residual amount of free disk space. That is
why normal users are only allowed to access less blocks than
would be required to fill the root file system. The amount by
which free blocks are reduced for normal users is controlled
through a tunefs(1M) parameter. However, you should not
reduce this parameter because of the danger of increased fragmen-
tation resulting in impaired performance.

The following flag options are supported:
-B list free disk blocks in the BSD style of output format.

-f compute the number of blocks in the free list (for SVFS file
systems only).

-i list the number of free inodes along with everything else re-
ported. Available with —P and -B options only.

~P list free disk blocks in the POSIX style of output format (PO-
SIX User Portability Extension).

-t report the total allocated block and inode figures along with
everything else. Not available when the =P or -B flag op-
tions are used.

=T file-system-type
establish the type of file system as file-system-type. The ac-
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cepted types are: 4.2, and 5.2. See fstab(4) for more
detailed information regarding file system types.

FILES
/bin/df
/dev/dsk/* disk partitioning
/etc/mtab list of currently mounted file systems
SEE ALSO
mount(1M), £3(4), £stab(4), mtab(4).
BUGS
Since inodes are file system dependent, the number of inodes re-
ported on remotely mounted file systems is always zero.
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BUGS

After argument processing by the shell, expr cannot tell the
difference between an operator and an operand except by the
value. If $a is an =, the command:

expr $a = '=!
looks like:

as the arguments are passed to expr (and they will all be taken as
the = operator). The following works:

expr X$a = X=
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NAME
£77 — Fortran 77 compiler

SYNOPSIS
£77 [-1][-66] [-A factor] [-c] [-C] [-E] [-£] [-F] [-g]
[-1{24s]] [-m] [-Ntable entries]... [~ooutpus] [-O] [~onetrip]
[-p] [-R] [-8] [~u] [-U] [-w] file...

DESCRIPTION
£77 is the Fortran 77 compiler; it accepts several types of file ar-
guments:

Arguments whose names end with . £ are taken to be Fortran 77
source programs; they are compiled and each object program is
left in the current directory in a file whose name is that of the
source, with . o substituted for . £. However, if a single Fortran
source program is compiled and loaded all at one time, the . o file
is deleted. By default the process produces an executable file,
named a. out, in the current directory

Arguments whose names end with . r or . e are taken to be EFL
source programs; these are first transformed by the EFL prepro-
cessor, then compiled by £77, producing . o files.

In the same way, arguments whose names end with .c or . s are
taken to be C or assembly source programs and are compiled or
assembled, producing . o files.

Flag Options
The following flag options have the same meaning as in cc(1)
(see 1d4(1) for link editor flag options):
-2 factor  Expand the default symbol table allocations for the
assembler and link editor. The default allocation is

multiplied by the factor given.

-c Suppress link editing and produce . o files for each
source file. .

-£ In systems without floating-point hardware, usc a

version of £77 that handles floating-point con-
stants and links the object program with the

floating-point interpreter.
-g Generate additional information needed for the use
of sdb(1)
—ooutput  Name the final output file output, instead of
a.out.
1 . November, 1990
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£77(1)

-P
-R

£77(1)

Invoke an object code optimizer.

Prepare object files for profiling (see pro£(1)).
Remove the dynamically created assembler input
file upon completion.

Compile the named programs and leave the assem-
bler language output in corresponding files whose
names are suffixed with . s. (No . o files are creat-
ed)

The following flag options are specific to £77:

—-onetrip

-1
-66

~I[24s]

-m

Perform all DO loops at least once. (Fortran 77
DO loops are not performed at all if the upper limit
is smaller than the lower limit.)

Same as —onetrip.

Compile as a Fortran 66 program.

Generate code for run-time subscript range-
checking.

The remaining characters in the argument are used
as an EFL flag argument whenever processing a . e
file.

Apply EFL preprocessor to relevant files and put
the result in files whose names have their suffix
changed to . of. (No . o files are created.)

Change the default size of integer variables (only
valid on machines where the normal integer size
is not equal to the size of a single precision real).
—I2 causes all integers to be 2-byte quantities, —I 4
{(default) causes all integers to be 4-byte quantities,
and -Is changes the default size of subscript ex-
pressions (only) from the size of an integer to 2

Appl).' the M4 preprocessor to each EFL source file
before transforming with the efl(1) processor.

—Ntable entries

November, 1990
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Set the maximum number of table entries to the
number entries. Replace table with one of the fol-
lowing letter designations corresponding to a com-
piler table:

q equivalence table

x  external names table

s statement number table



£77(1)

-u

-W

£77(1)

c control block table

n identifier table

To allow up to 1000 statement numbers, use -
Ns1000 as the flag option and argument.

Do not "fold" cases. F77 is normally a no-case
language (i.e., a is equal to A). The ~U flag option
causes £77 to treat upper and lower cases separate-
ly.

Make the default type of a variable undefined, rath-
er than using the default Fortran rules.

Suppress all warning messages. If the flag option is
-w66, only Fortran 66 compatibility warnings are
suppressed.

Other arguments are taken to be link editor flag option arguments,
£77-compatible object programs (typically produced by an earlier
run), or libraries of £77-compatible routines. These programs, to-
gether with the results of any compilations specified, are linked (in
the order given) to produce an executable program with the de-
fault name a. out.

FILES
/usr/bin/£77
file. [fresc] input file
file.o object file
a.out linked output
./fort [pid] .? temporary

/usr/lib/£77comp  compiler

/1lib/c2

optional optimizer

/usr/1ib/1ibF77.a intrinsic function library
/usr/lib/1ibi77.a Fortran I/O library

/1ib/libc.a C library; sece Section 3 in A/UX
Programmer’s Reference.

SEE ALSO
asa(l), cc(l), efi(1), £px(1), £split(l), 1d(1), m4(1),
prof(1), sdb(l)
*“£77 Command Syntax,”’ in A/lUX Programming Languages and
Tools, Volume 1

DIAGNOSTICS

The diagnostics produced by £77 itself are self-explanatory. The
linke editor, 1d(1), may occasionally write messages upon the
output stream(s). 1d(1).
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NAME
ksh — interpret input as commands, in a way that is compatible
with the Bourne shell

SYNOPSIS
ksh [-a] [-e] [-£] [-h] [-i] [-X] [-m] [-n] [-0] [-pP] [-x]
[-s] [-t] [-u] [-v] [-x] [-o option]... [-c string] [arg...]
DESCRIPTION
ksh is a command programming language that executes com-
mands read from a terminal or a file. See ‘‘Invocation’’ later in
this section for the meaning of arguments to the shell.

Structure

A command is an instruction to the shell requesting that the
operating system perform some task. Commands can be com-
‘bined to perform highly complex tasks. ksh allows you to com-
bine commands without the inconvenience (such as compilation)
that other languages require. The shell reads each command and
carries out the desired action either directly or by invoking
separate utilities (thus creating a separate process). A special
command is a command that is carried out by the shell without
creating a separate process (see ‘‘Special Commands’’ later in this
section). Except for documented side effects, most special com-
mands can be implemented as separate utilities.

The structure of commands is fairly simple. Commands are se-
quences of words. In this context, a word is a sequence of charac-
ters separated by one or more nonquoted metacharacters. A
metacharacter is one of the following characters:

; & () | < > newline space tab
These have special meanings to the shell, described below.

The most common command form is the simple-command, a
series of blank-separated words (blanks are spaces or tabs). The
first word is the actual command, the remainder are parameters
that effect what the command does, or define the file(s) on which a
command will operate. For notational ease, the entire sequence of
command word and parameters is called a command. Another
simple command form is the single-line command where newlines
serve to separate commands. This looks like

commandl
command?2
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This is the way commands are normally input at terminals, but this
form can also be put into a file and read from there. When ksh
takes its input from a file, it reads all the commands provided then
executes them sequentially.

Semicolons also serve to separate commands, so the above could
be written

commandl [;command2]. ..

This shows that there can be several commands on a line. Some
commands, known as keywords, are required to be at the begin-
ning of a line, that is, preceded by a newline or a semicolon (see
““Commands’” later in this section).

Commands can also be much more complex, involving multiple
lines of commands using flow control constructs. Complex com-
mands will commonly use identifiers to manipulate quantities and
strings. An identifier is a sequence of letters, digits, or under-
scores starting with a letter or underscore excluding metacharac-
ters. Identifiers are used as names for aliases, functions, and vari-
ables.

Commands

A simple-command is a sequence of blank-separated words which
may be preceded by a parameter assignment list (see ‘‘Environ-
ment’’ later in this section). The first word specifies the command
name to be executed. With exceptions described later, the remain-
ing words are passed as arguments to the invoked command. The
command name is passed as argument O (see exec(2)). The
value of a simple-command is its exit status if it terminates nor-
mally, or (octal) 200+status if it terminates abnormally (see sig-
nal(3) for a list of status values).

A pipeline is a sequence of one or more commands separated by a
vertical bar (|). The standard output of all but the last command
is connected by a pipe(2) to the standard input of the next com-
mand. Each command is run as a separate process; the shell waits
for the final command to terminate. The exit status of a pipeline is
the exit status of the last command.

A list is a sequence of one or more pipelines separated by ;, &,
&&,or | |,and optionally terminated by ;, &, or | &. Of these five
symbols, ;, &, and | & have equal precedence, which is lower than
that of && and | |. The symbols && and | | also have equal pre-
cedence. A semicolon (;) causes sequential execution of the
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preceding pipeline; an ampersand (&) causes asynchronous execu-
tion of the preceding pipeline (that is, the shell does not wait for
that pipeline to finish). The symbol | & causes asynchronous exe-
cution of the preceding command or pipeline with a two-way pipe
established to the parent shell. The standard input and output of
the spawned command can be written to and read from by the
parent shell using the ~p flag option of the special commands,
read and print described later. Only one such command can
be active at any given time. The symbol && (| |) causes the list
following it to be executed only if the preceding pipeline returns a
zero (nonzero) value. An arbitrary number of newlines may ap-
pear in a lisz, instead of semicolons, to delimit commands.

Unless stated otherwise, the value returned is that of the last
simple-command executed in the command. A command is either
a simple-command or one of the following:

for identifier [inword...] ;dolist ;done

Each time a for command is executed, identifier is set to the
next word taken from the set of words in word. This effec-
tively loops through the commands in list once for each occu-
rance of a word in word. The commands in list may contain
references to S$identifier, a variable set to the nth word,
corresponding to the nth iteration of the loop. If in word...
is omitted, then the for command executes the do list once
for each positional parameter that is set (see * ‘Parameter Sub-
stitution’” later). Execution ends when there are no more
words in the word list.

The notation
for identifier [in word...] ;do list ;done
is precisely equivalent to

for identifier [in word...]
do
list
done

select identifier [inword...] ;dolist ;done
A select command prints on standard error (file descriptor
2), the set of words, each preceded by a number. If in word
... is omitted, then the positional parameters are used instead
(see ‘‘Parameter Substitution’ later). The PS3 prompt is
printed and a line is read from the standard input. If this line
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consists of the number of one of the listed words, then the
value of the parameter identifier is set to the word
corresponding to this number. If this line is empty, the selec-
tion list is printed again. Otherwise the value of the parame-
ter identifier is set to null. The contents of the line read
from standard input is saved in the parameter REPLY. The
list is executed for each selection until a break or end-of-file
is encountered.

case word in [pattern| | pattern}... ) list ;;]... esac
A case command executes the /ist associated with the first
pattern that matches word. The form of the patterns is the
same as that used for filename generation (see ‘‘Filename
Generation’’ later).

if list ;thenlist[eliflist ;thenlisf]...[;elselisf] ;£fi
The list following if is executed and, if a zero exit status is
returned, the list following the first then is executed. Other-
wise, the list following elif is executed and, if its value is
zero, the list following the next then is executed. Failing
that, the else list is executed. If no else list or then list
is executed, then the i £ command returns a zero exit status.

while list ;dolist ;done

until list ;do list ;done
A while command repeatedly executes the while list and,
if the exit status of the last command in the list is zero, exe-
cutes the do list; otherwise the loop terminates. If no com-
mands in the do list are executed, then the while command
returns a zero exit status; until may be used in place of
while to negate the loop termination test.

(list)
Executes list in a separate environment. Note that if two ad-
jacent open parentheses are needed for nesting, a space must
be inserted to avoid arithmetic evaluation as described later.
A parenthesized list used as a command argument, denoting
‘‘process substitution,’” is also described.

{list;}
list is simply executed. Note that { is a keyword and must
occur at the beginning of a line or after a ; in order to be
recognized.

[[expression]]
Evaluates expression and returns a zero exit status when ex-
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pression is true. This replaces the test command of previ-
ous shell versions (see ‘‘Conditional Expressions’’ later in
this section).

function identifier {list;}

identifier () ({list;}
Defines a function which is referenced by identifier. The
body of the function is the list of commands between { and
}. (See ‘‘Functions’’ later in this section).

time pipeline
The pipeline is executed and the elapsed time, as well as the
user and system time, are printed on standard error.

The following keywords are recognized only when occurring at
the beginning of a line or after a ; and when not quoted.

if then else elif fi case esac for do
while until done { } function select time [[]])

Comments
A # causes the word it precedes and all the following characters
prior to a newline to be ignored.

Aliasing
The first word of each command is replaced by the text of an
alias if an alias for this word has been defined. The first
character of an alias name can be any nonspecial printable
character, but the rest of the characters must be the same as for a
valid identifier, The replacement string can contain any valid shell
script, including the metacharacters listed earlier. The first word
of each command of the replaced text will not be tested for addi-
tional aliases. If the last character of the alias value is a blank, the
word following the alias will also be checked for alias substitu-
tion. Aliases can be used to redefine special built-in commands
but cannot be used to redefine the keywords listed earlier. Aliases
can be created, listed, and exported with the alias command and
can be removed with the unalias command. Exported aliases
remain in effect for subshells but must be reinitialized for separate
invocations of the shell (see ‘‘Invocation’’ later in this section).

Aliasing is performed when scripts are read, not while they are ex-
ecuted. Therefore, for an alias to take effect, the alias com-
mand has to be executed before the command that references the
alias is read.
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Aliases are frequently used as a type of shorthand for full path-
names. A flag option to the aliasing facility allows the value of
the alias to be automatically set to the full pathname of the
corresponding command. These aliases are called ‘‘tracked’
aliases. The value of a tracked alias is defined the first time the
corresponding command is looked up and becomes undefined
each time the PATH variable is reset. These aliases remain
tracked so that the next subsequent reference will redefine the
value. Several tracked aliases are compiled into the shell. The -h
flag option of the set command makes each command name that
is a valid alias name into a tracked alias.

The following ‘‘exported aliases’’ are compiled into the shell but
can be unset or redefined:

autoload=’typeset -fu’
false='let 0’
functions='typeset -f’
hash='alias -t’
history='fc -1’
integer='typeset -i’
nohup="nohup '

r='fc -e -’

true=':"’

type='whence -v’

Tilde Substitution

After alias substitution is performed, each word is checked to see
if it begins with an unquoted tilde (~). If it does, the word prior to
a / is checked to see if it matches a user name in the
/etc/passwd file. If a match is found, the ~ and the matched
login name are replaced by the login directory of the matched
user. This is called a tilde substitution. If no match is found, the
original text is left unchanged. A -~ by itself, or in front of a /, is
replaced by the value of the HOME parameter. A ~ followed by a
+ or - is replaced by the value of the parameter PWD or OLDPWD,
respectively.

In addition, the value of each keyword parameter is checked to see
if it begins with a ~ or if a ~ appears after a :. In either of these
cases, a tilde substitution is attempted.
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Command Substitution

The standard output from a command enclosed in parentheses pre-
ceded by a dollar sign $ (command) or a pair of grave accents
‘command* may be used as part or all of a word; trailing new-
lines are removed. In the second (archaic) form, the string
between the quotes is processed for special quoting characters be-
fore the command is executed. (See ‘‘Quoting’’ later.) The com-
mand substitution $ (cat file) can be replaced by the equivalent
but faster $ (<file). Command substitution of most special com-
mands that do not perform input/output redirection are carried out
without creating a separate process.

An arithmetic expression enclosed in double parentheses preceded
by a dollar sign $ ( (arithmetic-expression) ) is replaced by the
value of the arithmetic expression within the double parentheses.

Parameter Substitution

A parameter is an identifier , one or more digits, or any of the
characters *, @, #, ?, -, $,and !. A variable (a parameter denot-
ed by an identifier) has a value and has zero or more attributes.
By using the typeset special command, variables can be as-
signed values and attributes. The attributes supported by the shell
are described later with the typeset special command. Export-
ed variables pass values and attributes to subshells but values only
to the environment.

The character $ is used to access the value of a variable or param-
eter. Thus, the expression echo $ENV yields the current value
of the variable named ENV.

The shell supports a one-dimensional array facility. An element
of an array variable is referenced by a subscript. A subscript is
denoted by a [, followed by an arithmetic expression (see *‘Arith-
metic Evaluation’’ later in this section), followed by a 1. To as-
sign values to an array, use set —A name value .... The value
of all subscripts must be in the range of 0 through 1024. Arrays
need not be declared. Any reference to a named parameter with a
valid subscript is legal and an array will be created if necessary.
Referencing an array without a subscript is equivalent to referenc-
ing the first element.

The value of a variable may also be assigned by writing:
name=value [ name=value ] ...
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If the integer attribute, -1, is set for name the value is subject to
arithmetic evaluation as described later.

Positional parameters, parameters denoted by a number, are as-
signed values with the set special command. Parameter $0 is set
from argument zero when the shell is invoked.

$ {parameter}

The shell reads all the characters in parameter as part of the
same word even if it contains braces or metacharacters. The
value, if any, of the parameter is substituted. The braces are
required when parameter is followed by a letter, digit, or un-
derscore that is not to be interpreted as part of its name or
when a variable is subscripted. If parameter is one or more
digits, it is a positional parameter. A positional parameter of
more than one digit must be enclosed in braces. If parameter
is * or @, all the positional parameters, starting with $1, are
substituted (separated by a field separator character). If an
array identifier with subscript * or @ is used, the value for
each of the elements is substituted (separated by a field
separator character).

$ { #parameter)
If parameter is * or @, the number of positional parameters is
substituted. Otherwise, the length of the value of parameter
is substituted.

$ { #identifier [*] }
The number of elements in the array identifier is substituted.

$ {parameter : -word}
If parameter is set and is not null, substitute its value; other-
wise substitute word.

$ {parameter : =word}
If parameter is not set or is null, set it to word; the value of
the parameter is then substituted. Positional parameters can
not be assigned in this way.

$ {parameter: 2word}
If parameter is set and is not null, substitute its value; other-
wise print word and exit from the shell. If word is omitted
print a standard message.

$ { parameter : +word}
If parameter is set and is not null, substitute word; otherwise
substitute nothing.
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$ {parameter#pattern)

$ {parameter##pattern}
If the shell pattern matches the beginning of the value of
parameter, the value of this substitution is the value of the
parameter with the matched portion deleted; otherwise sub-
stitute the value of this parameter. In the first form, the smal-
lest matching pattern is deleted and in the latter form, the
largest matching pattern is deleted.

$ { parameter%pattern}

$ {parameter% % pattern}
If the shell pattern matches the end of the value of parame-
ter, the value of this substitution is the value of parameter
with the matched part deleted; otherwise substitute the value
of parameter. In the first form, the smallest matching pattern
is deleted and in the latter form, the largest matching pattern
is deleted.

In the preceding, word is not evaluated unless it is to be used as
the substituted string, so that, in the following example, pwd is ex-
ecuted only if d is not set or is null.

echo ${d:- $(pwd)}

If the colon (:) is omitted from the above expression, the shell
checks only whether parameter is set.

The following variables are automatically set by the shell. If you
unset some of these variables, ksh removes their special meaning
even if you subsequently set them.

# The number of positional parameters in decimal.

- Flags supplied to the shell on invocation or by
the set command.

? The decimal value returned by the last executed
command.
$ The process number of this shell.

The last argument of the previous command.
This parameter is not set for asynchronous com-
mands. This parameter is also used to hold the
name of the matching MAIL file when checking
for mail. Finally, the value of this parameter is
set to the full pathname of each program the
shell invokes and is passed in the environment.
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ERRNO

LINENO

OLDPWD

OPTARG

OPTIND

PPID
PWD

RANDOM

REPLY

SECONDS

ksh(1)

Unsetting this variable removes its special
meaning,

The process number of the last background
command invoked.

This variable is used to store information on ex-
ported variables that have special meaning or
have been made readonly.

The value of errno as set by the most recently
failed system call. This value is system depen-
dent and is intended for debugging purposes.
Unsetting this variable removes its special
meaning.

The line number of the current line within the

script or function being executed. Unsetting this
variable removes its special meaning.

The previous working directory set by the cd
command.

The value of the last option argument processed
by the getopts special command. Unsetting
this variable removes its special meaning.

The index of the last option argument processed

by the getopts special command. Unsetting
this variable removes its special meaning.

The process number of the parent of the shell.

The present working directory set by the cd
command.

Each time this variable is referenced, a random
integer is generated. The sequence of random
numbers can be initialized by assigning a
numeric value to RANDOM. Unsetting this vari-
able removes its special meaning.

This variable is set by the select statement
and by the read special command when no ar-
guments are supplied.

Each time this variable is referenced, the
number of seconds since shell invocation is re-
turned. If this parameter is assigned a value, the
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value returned upon reference will be the value
that was assigned plus the number of seconds
since the assignment. Unsetting this variable re-
moves its special meaning.

The following variables are used by the shell. In A/UX the de-
fault values shown may have been set (via a .profile or file) to
different values.

CDPATH
COLUMNS

EDITOR

ENV

FCEDIT
IFS

HISTFILE

HISTSIZE

November, 1990

The search path for the cd command.

If this variable is set, the value is used to define
the width of the edit window for the shell edit
modes and for printing select lists.

If the value of this variable ends in emacs,
gmacs, or vi and the VISUAL variable is not
set, the corresponding flag option (see “‘Special
Commands’’ later in this section) will be turned
on.

If this variable is set, then parameter substitution
is performed on the value to generate the path-
name of the script that will be executed when
the shell is invoked (see ‘‘Invocation’’ later in
this section). This file is typically used for
alias and function definitions.

The default editor name for the £c command.

Internal field separators, normally space, tab,
and newline that are used to separate command
words that result from command or parameter
substitution and for separating words with the
special command read. The first character of
the IFS parameter is used to separate arguments
for the $* substitution (see ‘‘Quoting’’ later in
this section).

If this variable is set when the shell is invoked,
the value is the pathname of the file that will be
used to store the command history (see ‘‘Com-
mand Reentry’ later in this section).

If this variable is set when the shell is invoked,
the number of previously entered commands
that are accessible by this shell will be greater
than or equal to this number. The default is 128.
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HOME

LINES

MAIL

MAILCHECK

MAILPATH

PATH

PS1

ksh(1)

Setting this to a outrageous value, such as
10000, may result in slow startup for a new in-
vocation of ksh.

The default argument (home directory) for the
cd command.

If this variable is set, the value is used to deter-
mine the column length for printing select
lists. Select lists will print vertically until about
two-thirds of the LINES lines are filled.

If this variable is set to the name of a mail file
and the MATLPATH variable is not set, the shell
informs the user of the arrival of mail in the
specified file.

This variable specifies how often (in seconds)
the shell will check for changes in the
modification time of any of the files specified by
the MAILPATH or MAIL variables. The default
value is 600 seconds. When the time has
elapsed, the shell will check before issuing the
next prompt. Unsetting this variable removes its
special meaning.

A list of filenames separated by colons (:). If
this variable is set, the shell informs the user of
any modifications to the specified files that have
occurred within the last MAILCHECK seconds.
Each filename can be followed by a ? and a
message that will be printed. The message will
undergo parameter and command substitution
with the parameter $_ defined as the name of
the file that has changed. The default message is
you have mail in $_.

The search path for commands (see ‘‘Execu-
tion’’ later in this section).

The value of this variable is expanded for
parameter substitution to define the primary
prompt string, which by default is $. The char-
acter ! in the primary prompt string is replaced
by the command number (se¢ ‘‘Command Reen-
try’’ later in this section). Two successive oc-

November, 1990



ksh(1) ksh(1)

currences of ! will produce a single ! when the

prompt string is printed.

PS2 Secondary prompt string, by default >.

PS3 Selection prompt string used within a select
loop, by default #2.

PS4 The value of this variable is expanded for

parameter substitution and precedes each line of
an execution trace. If omitted, the execution
trace prompt is +.

SHELL The pathname of the shell is kept in the environ-
ment. At invocation, if the value of this variable
contains an r in the basename, the shell be-
comes restricted.

TMOUT If set to a value greater than zero, the shell will
terminate if a command is not entered within the
prescribed number of seconds after issuing the
PS1 prompt. (Note that the shell can be com-
piled with a maximum bound for this value that
cannot be exceeded.) Unsetting this variable re-
moves its special meaning.

VISUAL If the value of this variable ends in emacs,
gmacs, or vi, the corresponding option (see
*‘Special Commands’’) will be turned on.

The shell gives default values to PATH, PS1, PS2, MAILCHECK,
TMOUT, and IFS. HOME , SHELL, ENV, and MAIL arc not set
by the shell (although HOME, MAIL, and SHELL are set by lo-
gin(l)).

Blank Interpretation
After parameter and command substitution, the results of substitu-
tions are scanned for the field separator characters (those found in
IFS) and split into distinct arguments where such characters are
found. Explicit null arguments "" or /’ are retained. Implicit
null arguments (those resulting from parameters that have no
values) are removed.

Filename Generation
Following substitution, each command word is scanned for the
characters *, 2, and [ unless the -£ option has been set. If one of
these characters appears, then the word is regarded as a pattern.
The word is replaced with alphabetically sorted filenames that
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match the pattern. If no filename is found that matches the pat-
tern, the word is left unchanged. When a pattern is used for
filename generation, the character . at the start of a filename or
immediately following a /, as well as the / itself, must be
matched explicitly. In other instances of pattern matching the /
and . receive no special treatment.

* Matches any string, including the null string.
? Matches any single character.

[[t]charl char2 ... charN]

Matches any one of the enclosed characters. A pair
of characters separated by - matches any character
lexically between the pair, inclusive. If the first
character following the opening [ is a ! any charac-
ter not enclosed is matched. A - can be included in
the character set by putting it as the first or last char-
acter.

A pattern-list is a list of one or more patterns separated from each
other with a|. Composite patterns can be formed with one or
more of the following:

? (pattern-list)
Optionally matches any one of the given patterns.

* (pattern-list)
Matches zero or more occurrences of the given pat-
terns.

+ (pattern-list)
Matches one or more occurrences of the given pat-
terns.

@ (pattern-list)
Matches exactly one of the given patterns.
! (pattern-list)
Matches anything, except one of the given pattemns.

Quoting

Each of the metacharacters listed above (see ‘‘Definitions’’ ear-
lier) has a special meaning to the shell and causes termination of a
word unless protected. A character may be protected form in-
terpretation as a metacharacter by preceding it with a backslash
(\). This is referred to as ‘‘quoting’’ or ‘‘escaping’’ a character.
The pair \newline is ignored. All characters enclosed between a
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pair of single quote marks ’  are quoted. A single quote cannot
appear within single quotes. Inside double quote marks ""
parameter and command substitution occurs and \ quotes the
characters \, *, *, and $. The meaning of $* and $@ is identical
when not quoted or when used as a parameter assignment value or
as a filename. However, when used as a command argument, $*
is equivalent to $1d $2d and so on, where d is the first character
of the IFS parameter, whereas $@ is equivalent to $1 $2 and so
on. Inside grave accent marks (" *), \ escapes the characters \, *,
and $. If the grave accents occur within double quotes, then \
also escapes the character ".

The special meaning of keywords or aliases can be removed by
quoting any character of the keyword. The recognition of func-
tion names or special command names listed later in this section
cannot be altered by quoting them.

Arithmetic Evaluation
An ability to perform integer arithmetic is provided with the spe-
cial command let. Evaluations are performed using long arith-
metic. Constants are of the form [base#]n where base is a deci-
mal number between 2 and 36 representing the arithmetic base
and n is a number in that base. If base is omitted, then base 10 is
used.

An arithmetic expression uses the same syntax, precedence, and
associativity of expression as the C language. All the integral
operators, other than ++, ——, 2:, and , are supported. Variables
can be referenced by name within an arithmetic expression
without using the parameter substitution syntax. When a variable
is referenced, its value is evaluated as an arithmetic expression.

To define a variable as an integer (thus speeding up execution) use
typeset -i variable. When this attribute is selected, the first
assignment to the parameter determines the arithmetic base to be
used when parameter substitution occurs (see ‘‘Special Com-
mands’’ later in this section).

Since many of the arithmetic operators require quoting, an alterna-
tive form of the let command is provided. For any command
that begins with a ( (, all the characters until a matching ) ) are
treated as a quoted expression. More precisely, ( (arithmetic-
expression) ) is equivalent to 1et "arithmetic-expression™.
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Prompting
When used interactively, the shell prompts with the value of PS1
before reading a command. If at any time a newline is typed and
further input is needed to complete a command, the secondary
prompt (that is, the value of PS2) is issued.

Conditional Expressions
A conditional expression is used with the [ [ compound command
to test attributes of files and to compare strings. Word splitting
and file name generation are not performed on the words between
{ { and ]1]. Each expression can be constructed from one or more
of the following unary or binary expressions:

-a file True if file exists.

=b file True if file exists and is a block special file.

—c file True if file exists and is a character special file.
—d file True if file exists and is a directory.

-£ file True if file exists and is an ordinary file.

~g file True if file exists and has its setgid bit set.

-k file True if file exists and has its sticky bit set.

-n string  True if length of string is non-zero.

—o option  True if the named option is on.

-p file True if file exists and is a fifo special file or a pipe.

~x file True if file exists and is readable by current process.

-s file True if file exists and its size is greater than zero.

-tn True if file descriptor number n is open and associat-
ed with a terminal device.

-u file True if file exists and has its setuid bit set.

—w file True if file exists and is writable by current process.

-x file True if file exists and is executable by current pro-

cess. If file exists and is a directory, the current pro-
cess has permission to search in the directory.

~z string  True if length of string is zero.
-L file True if file exists and is a symbolic link.

-0 file True if file exists and is owned by the effective user
id of this process.
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-G file True if file exists and its group matches the effective
group id of this process.

-8 file True if file exists and is a socket.

flel -nt file2
True if file] exists and is newer than file2.

filel -ot file2
True if file] exists and is older than file2.

filel —ef file2

True if filel and file2 exist and refer to the same file.

string = pattern
True if string matches pattern.

String = pattern
True if string does not match pattern.
stringl < string2
True if stringl comes before string2 based on ASCII
value of their characters.
stringl > string2
True if stringl comes after string2 based on ASCII

value of their characters.
expl —eqexp2

True if exp! is equal to exp2.
expl -ne exp2

True if exp! is not equal to exp2.
expl -1t exp2

True if expl is less than exp2.
expl —gt exp2

True if exp] is greater than exp2.
expl -le exp2

True if expl is less than or equal to exp2.
expl -ge exp2

True if expl! is greater than or equal to exp2.

A compound expression can be constructed from these primitives
by using any of the following, listed in decreasing order of prece-
dence.

(expression)
True if expression is true. Used to group expressions.
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True if expression is false.

expressionl && expression2
True if expressionl and expression2 are both true.

expressionl || expression2
True if either expressionl or expression2 is true.

Input/Output

Before a command is executed, its input and output may be
redirected by using a special notation interpreted by the shell. The
following may appear anywhere in a simple command or may pre-
cede or follow a command and are not passed on to the invoked
command. Command and parameter substitution occurs before
file, word, or digit is used except as noted. Filename generation
occurs only if the pattern matches a single file and blank interpre-

tation is not performed.

<file Use file as standard input (file descriptor 0).

>word Use file as standard output (file descriptor 1). If
file does not exist, it is created. If file exists, and
the noclobber option is on, this causes an er-
ror; otherwise, it is truncated to zero length.

>|file Sames as >, except that it overrides the no-
clobber option.

>>file Use file as standard output. If file exists, output
is appended to it (by first seeking to the end-of-
file); otherwise, file is created.

<>file Open file for reading and writing as standard in-
put.

<<[-}word The shell input is read up to a line that is the

18

same as word, or to an end-of-file. No parameter
substitution, command substitution, or filename
generation is performed on word. The resulting
document, called a ‘‘here-document,”’ becomes
the standard input. If any character of word is
quoted, no interpretation is placed on the charac-
ters of the document; otherwise, parameter and
command substitution occurs, and \ must be
used to quote the characters \, $,and *. If - is
appended to <<, all leading tabs are stripped
from word and from the document.
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<&digit The standard input is duplicated from the file
descriptor digit (see dup(2)). Similarly for the
standard output using >& digit.

<&=- The standard input is closed. Similarly for the
standard output using >&-.

<&p The input from the co-process is moved to stan-
dard input.

>&p The output to the co-process is moved to stan-
dard output.

If one of the above is preceded by a digit, then the file descriptor
referenced is that specified by the digit (instead of the default 0 or
1). For example,

...2>81

means the file referenced by descriptor 2 is to be opened for writ-
ing as a duplicate of file descriptor 1.

The order in which redirections are specified is significant. The
shell evaluates each redirection in terms of the (descriptor-to-file)
association at the time of evaluation. For example,

«..1>fname2>&1

first associates file descriptor 1 with file fname. It then associates
file descriptor 2 with the file associated with file descriptor 1 (that
is, fname). In the example

...1<fname2<s&1

file descriptor 2 is associated with the terminal (assuming previous
association by file descriptor 1), and then file descriptor 1 is then
associated with file fname.

If a command is followed by & and job control is not active, the
default standard input for the command is the empty file
/dev/null. Otherwise, the environment for the execution of a
command contains the file descriptors of the invoking shell as
modified by input/output specifications.

Environment
The environment (see environ(7)) is a list of name-value pairs
that is passed to an executed program in the same way as a normal
argument list. The names must be identifiers and the values are
character strings. The shell interacts with the environment in
several ways. On invocation, the shell scans the environment and
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creates a parameter for each name found, gives it the correspond-
ing value, and marks it export. Executed commands inherit the
environment. If the user modifies the values of these parameters
or creates new ones, using the export or typeset -x com-
mands, they become part of the environment. The environment
seen by any executed command is thus composed of any name-
value pairs originally inherited by the shell, whose values may be
modified by the current shell, plus any additions, which must be
noted in export or typeset -xcommands.

The environment for any simple command or function may be
augmented by prefixing it with one or more parameter assign-
ments. A parameter assignment argument is a word of the form
identifier=value. Thus, the following two commands are
equivalent (as far as the above execution of cmd is concerned).

TERM=450 cmd args
(export TERM; TERM=450; cmd args)

If the -k flag is set, all parameter assignment arguments are
placed in the environment, even if they occur after the command
name. The command that follows first prints a=b c and then c.

echo a=b ¢
set -k
echo a=b c

This feature is intended for use with scripts written for early ver-
sions of the shell and its use in new scripts is strongly
discouraged. It is likely to disappear someday.

Functions
The function keyword, described in ‘‘Commands,’” earlier in
this section, is used to define shell functions. Shell functions are
read in and stored internally. Alias names are resolved when the
function is read. Functions are executed like commands with the
arguments passed as positional parameters. (See ‘‘Execution’
later in this section.)

Functions execute in the same process as the caller and share all
files, traps (other than EXIT and ERR), and present working direc-
tories with the caller. A trap set on EXIT inside a function is exe-
cuted after the function completes. Ordinarily variables are
shared between the calling program and the function. However,
the typeset special command used within a function defines lo-
cal variables whose scope includes the current function and all
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functions it calls.

The special command return is used to return from function
calls. Errors within functions retumn control to the caller.

Function identifiers can be listed with the ~£ or +£ option of the
typeset special command. The text of functions will also be
listed with —£. Functions can be undefined with the - £ option of
the unset special command.

Ordinarily, functions are unset when the shell executes a shell
script. The -x£ option of the t ypeset command allows a func-
tion to be exported to scripts that are executed without a separate
invocation of the shell. Functions that need to be defined across
separate invocations of the shell should be placed in the ENV file.

Jobs
If the monitoxr option of the set command is turned on, an in-
teractive shell associates a job with each pipeline. It keeps a table
of current jobs, printed by the jobs command, and assigns them
small integer numbers. When a job is started asynchronously with
&, the shell prints a line that looks like

(1] 1234

This line indicates that the job that was started asynchronously
was job number 1 and had one (top-level) process, whose process
ID was 1234,

If you are running a job and wish to do something else you can
press CONTROL-Z, which sends a STOP signal to the current job.
The shell will then normally indicate that the job has been
stopped, and print another prompt. You can then manipulate the
state of this job, putting it in the background with the bg com-
mand, or run some other commands and then eventually bring the
job back into the foreground with the foreground command £g. A
CONTROL-Z takes effect immediately and is similar to an interrupt
in that pending output and unread input are discarded when it is

A job being run in the background will stop if it tries to read from
the terminal. Background jobs are normally allowed to produce
output, but this can be disabled by giving the command
stty tostop. If you set this option, background jobs will stop
when they try to produce output as they do when they try to read
input.
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There are several ways to refer to jobs in the shell. The character
% introduces a job name. If you wish to refer to job number 1, you
can use the name $1. Jobs can also be referred to with prefixes of
the string typed in to start them. Thus, fg $%ed would normally
restart a suspended ed(1) job, provided a suspended job whose
name began with the string ed was present. Similarly, the notation
%2 string refers to any job whose command line contains string.

The shell maintains a notion of current and previous jobs. In out-
put pertaining to jobs, the current job is marked with a + and the
previous job with a —. The abbreviation %+ refers to the current
job and %- refers to the previous job. %% is also a synonym for
the current job.

The shell knows immediately when the state of a process changes
and will generally inform you when a job becomes blocked and no
further progress is possible, This information is offered just before
the shell prints a prompt, so as not to be interrupted.

When the monitor mode is on, each background job that com-
pletes triggers any trap set for CHLD.

‘When you try to leave the shell while jobs are running or stopped,
you will be warned that ‘“You have stopped (running)
jobs”’., You may use the jobs command to see what they are.
If you use this command or immediately try to exit again, the shell
will not wamn you a second time, and the stopped jobs will be ter-
minated.
Signals

The INT and QUIT signals for an invoked command are ignored
if the command is followed by an & and the job monitor option
is not active. Otherwise, signals have the values inherited by the
shell from its parent (see also the t rap command later in this sec-
tion).

Execution

Each time a command is executed, the substitutions described
above are carried out. If the command name matches one of the
*‘Special Commands’’ listed later, it is executed within the current
shell process. Next, the command name is checked to see if it
matches one of the user defined functions. If it does, the position-
al parameters are saved and then reset to the arguments of the
function call, When the function completes or issues a RETURN,
the positional parameter list is restored and any trap set on EXIT
within the function is executed. The value of a function is the
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value of the last command executed. A function is also executed
in the current shell process. If a command name is not a special
command or a user defined function, a process is created and an
attempt is made to execute the command via exec(2).

The shell parameter PATH defines the search path for the directory
containing the command. Alternative directory names are separat-
ed by a colon (:). The default path in A/UX 2.0 is
/bin:/usr/bin:/usr/ucb:/mac/bin: (specifying
/bin, /usr/bin, /usr/ucb, /mac/bin, and the current
directory in that order). The current directory can be specified by
two or more adjacent colons, or by a colon at the beginning or end
of the path list. If the command name contains a /, the search
path is not used. Otherwise each directory in the path is searched
for an executable file. If the file has execute permission but is not
a directory or an a.out file, it is assumed to be a file containing
shell commands and a subshell is spawned to read it. All nonex-
ported aliases, functions, and variables are unavailable in this
case. If the shell command file doesn’t have read permission, or if
the setuid and/or setgid bits are set on the file, the shell exe-
cutes an agent whose job it is to set up the permissions and exe-
cute the shell with the shell command file passed down as an open
file. A parenthesized command is also executed in a subshell hav-
ing access to both exported and nonexported quantities.

Command Reentry
The text of the last HISTSIZE (default 128) commands entered
from a terminal device is saved in a history file. The file
$HOME/ .sh_history is used if the HISTFILE variable is not
set or is not writable. A shell can access the commands of all in-
teractive shells that use the same named HISTFILE. The special
command fc is used to list or edit a portion of this file. The por-
tion of the file to be edited or listed can be selected by number or
by typing the first character or characters of the command. A sin-
gle command or range of commands can be specified. If you do
not specify an editor program as an argument to f£c, the value of
the parameter FCEDIT is used. If FCEDIT is not defined,
/bin/ed is used. The edited command(s) is printed and reexe-
cuted upon leaving the editor. The editor name - is used to skip
the editing phase and to reexecute the command. In this case a
substitution parameter of the form old=new can be used to modify
the command before execution. For example, if r is aliased to
"fc -e -’ then typing r bad=good c will reexecute the
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most recent command that starts with the letter c, replacing the
first occurrence of the string bad with the string good.
Inline Editing Options

Normally each command line entered from a terminal device is
simply typed and followed by a newline (RETURN or LINEFEED).
If the vi, emacs, or gmacs option is active, the user can edit the
command line. To be in any of these edit modes, set the
corresponding option. An editing option is automatically selected
each time the VISUAL or EDITOR variable is assigned a value
ending in either of these option names.

The editing features require that the user’s terminal accept RE-
TURN as a carriage return without a linefeed and that a space ( )
must overwrite the current character on the screen.

Note: ADM terminal users should set the *‘space-
advance’” switch to ‘‘space’’. Hewlett-Packard series
2621 terminal wusers should set the straps to
“bcGHxZ etX"’.

The editing modes implement a concept where the user is looking
through a window at the current line. The window width is the
value of COLUMNS if it is defined, otherwise 80. If the line is
longer than the window width minus two, a mark is displayed at
the end of the window to notify the user. As the cursor moves and
reaches the window boundaries, the window will be centered
around the cursor. The mark is a > (<, *) if the line extends on
the right (left, both) side(s) of the window.

The emacs Editing Mode

This mode is entered by enabling either the emacs or gmacs op-
tion. The only difference between these two modes is the way
they handle CONTROL-T. To edit, the user moves the cursor to the
point needing correction and then inserts or deletes characters or
words as needed. All the editing commands are control characters
or escape sequences. The notation for control characters is caret
(*) followed by the character. For example, “F is the notation for
CONTROL-F. The SHIFT key is not depressed. (The notation ~?
indicates the DELETE.)

The notation for escape sequences is M~ followed by a character.
For example, M-£ (pronounced Meta f) is entered by depressing
ESCAPE (ASCII 033) followed by f. (M-F would be the notation
for ESCAPE followed by SHIFT (uppercase) F.)
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All edit commands operate from any place on the line (not just at
the beginning). Neither RETURN nor LINEFEED is entered after
edit commands except when noted.

“F
M-f

B
M-b
“A

“E
~char
“X°X
erase

°D
M-d
M-"H
M-h
M-"?

“C
M-c
M-1
“K

November, 1990

Move cursor forward (right) one character.

Move cursor forward one word. (The editor’s idea of
a word is a string of characters consisting of only
letters, digits, and underscores.)

Move cursor backward (left) one character.

Move cursor backward one word.

Move cursor to start of line.

Move cursor to end of line.

Move cursor to character char on current line.
Interchange the cursor and mark.

Delete previous character. (User-defined erase char-
acter as defined by the stty command, usually
CONTROL-H or #).

Delete current character.

Delete current word.

Delete previous word. (Meta-backspace)

Delete previous word.

Delete previous word (Meta-delete) If your interrupt
character is ~? (DELETE, the default), this command
will not work.

Transpose current character with next character in
emacs mode. Transpose two previous characters in
gmacs mode.

Capitalize current character.

Capitalize current word.

Change the current word to lowercase.

Kill from the cursor to the end of the line. If given a
parameter of zero, kill from the start of the line to the
cursor.

Kill from the cursor to the mark.

Push the region from the cursor to the mark on the
stack.

Kill the entire current line. (User-defined kill charac-
ter as defined by the stty command, usually
CONTROL-G or @.) If two kill characters are entered
in succession, all kill characters following will cause
a linefeed (useful when using paper terminals).
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Y
L
-e
M-
“J
"M

eof

M-<
M->
“N

“Rstring

M-digits

M-letter
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Restore last item removed from the line. (Yank item
back to the line.)

Line feed and print current line.

Set mark. (Null character)

Set mark. (Meta space)

Execute the current line. (Newline)

Execute the current line. (RETURN)

End-of-file character, normally CONTROL-D, will ter-
minate the shell if the current line is null.

Fetch previous command. Each time CONTROL-P is
entered, the previous command, backward in time, is
accessed.

Fetch the least recent (oldest) history line.

Fetch the most recent (youngest) history line.

Fetch next command. Each time CONTROL-n is en-
tered, the next command, forward in time, is ac-
cessed.

Reverse search history for a previous command line
containing string. If a parameter of zero is given, the
search is forward. The string is terminated by a RE-
TURN or newline character. If string is preceded by a
=, the matched line must begin with string. If string
is omitted, the next command line containing the most
recent string is accessed. In this case, a parameter of
zero reverses the direction of the search.
Operate—execute the current line and fetch the next
line relative to the current line from the history file.
Define numeric parameter, the digits are taken as a
parameter to the next command. (ESCAPE) The com-
mands that accept a parameter are ., “F, "B, erase,
°D, “K, “R, “P, "N, M-., M-_, M-b, M-c, M-d, M-
£f,M-h,and M-"H.

Soft-key searches your alias list for an alias by the
name _letter and if an alias of this name is defined, its
value will be inserted on the input queue. The letter
must not be one of the above named metafunctions.
The last word of the previous command is inserted on
the line. If preceded by a numeric parameter, the
value of this parameter determines which word to in-
sert other than the last word.
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M-_ Same asM-..
M-* Attempts filename generation on the current word.
An asterisk is appended if the word doesn’t contain
any special pattern characters.

M-ESCAPE File name completion. Replaces the current word
with the longest common prefix of all filenames
matching the current word with an asterisk appended.
If the match is unique, a / is appended if the file is a
directory and a space is appended if the file is not a

directory.

M-= Lists all files matching current word pattern if an as-
terisk is appended.

U Multiplies parameter of next command by 4.

\ Escape next character. Editing characters, the user’s

erase, kill, and interrupt (normally ~?) characters,
may be entered in a command line or in a search
string if preceded by a \. The \ removes the next
character’s editing features (if any).
v Display version of the shell.
The vi Editing Mode
There are two typing modes. Initially, when you enter a command
you are in the input mode. To edit, the user enters control mode
by typing ESCAPE (033), moves the cursor to the point needing
correction, and then inserts or deletes characters or words as need-
ed. Most control commands accept an optional repeat count prior
to the command.

When in vi mode on most systems, canonical processing is ini-
tially enabled and the command will be echoed again if the speed
is 1200 baud or greater, if it contains any control characters, or if
less than one second has elapsed since the prompt was printed.
The escape character terminates canonical processing for the
remainder of the command and the user can then modify the com-
mand line. This scheme has the advantages of canonical process-
ing with the type-ahead echoing of raw mode.

If the option viraw is also set, the terminal will always have
canonical processing disabled. This mode is implicit for systems
that do not support two alternate end-of-line delimiters, and may
be helpful for certain terminals.
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The notation for control characters is caret ( ~ ) followed by the
character. For example, “F is the notation for control F. This is
entered by depressing ‘f” while holding down the ‘CTRL’ (con-
trol) key. The ‘SHIFT’ key is not depressed.
Input Edit Commands
By default the editor is in input mode.

Erase

Delete previous character. (User-defined erase
character as defined by the stty command, usu-
ally “H (CoNTROL-H) or #.)

W Delete the previous blank separated word.

“D Terminate the shell.

v Escape next character. Editing characters, the
user’s erase or kill characters, may be entered in
a command line or in a search string if preceded
by a CONTROL-V. The CONTROL-V removes the
next character’s editing features (if any).

\ Escape the next erase or kill character.

Motion Edit Commands

These commands will move the cursor.

[counf]l  Cursor forward (right) one character.

[countlw  Cursor forward one alphanumeric word.

[counf]w  Cursor to the beginning of the next word that fol-
lows a blank.

[countle  Cursor to the end of the current word.

[counlE  Cursor to the end of the current blank-delimited
word.

[counflh  Cursor backward (left) one character.

[count]lb  Cursor backward one word.

[counf]B  Cursor to the preceding blank-separated word.

[countlfc Find the next character c in the current line.

[counf]lFc  Find the previous character c in the current line.

[countltc Equivalent to £ followed by h.

[count]Tc Equivalent to F followed by 1.

[count];  Repeat the last single character find command,
£,F,t,or T.

[count],  Reverses the last single character find command.

0 Cursor to the start of the line.

- Cursor to the first nonblank character in the line.

$ Cursor to the end of the line.

% Move to balancing (, ), {, }, [, or ). If cursor

is not on one of the above characters, the
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remainder of the line is searched for the first oc-
currence of one of the above characters first.
Search Edit Commands

These commands access your command history.

[counf]lk  Fetch previous command. Each time k is en-
tered, the previous command in time is accessed.

[count]-  Equivalent to k.

[count]3  Fetch next command. Each time j is entered,
the next command in time is accessed.

[countl+  Equivalent to 3.

[counf]G  Fetch the command number count. The default
is the least recent history command.

/string Search backward through history for a previous
command containing sring. The string is ter-
minated by a RETURN or newline. If string is
null the previous string will be used.

2string Same as / except that the search will be in the
forward direction.

n Search for the next match of the last pattern to /
or ? commands.

N Search for the next match of the last pattern to /

or 2, but in reverse direction. Search history for
the string insert by the previous / command.

Text Modification Edit Commands
These commands will modify the line.

a Enter input mode and enter text after the current
character.

A Append text to the end of the line. Equivalent to
Sa.

[countlcmotion

clcountlmotion
Delete from the current character through the
character preceding the cursor that was moved
by motion. If motion is c, the entire line will be
deleted and the input mode entered.

c Delete from the current character through the
end of the line and enter input mode. Equivalent
tocs.

S Equivalent to cc.

D Delete from the current character through the
end of the line. Equivalent to d5.
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[countldmotion
d[countlmotion

i

I
[count]p
[countlp
R

rc
[count]x

[count}X
[count].

-

[count]_

Delete from the current character through the
character that motion would move to. If motion
is d, the entire line will be deleted.

Enter input mode and insert text before the
current character.

Insert text before the beginning of the line.
Equivalent to the two character sequence “i.

Place the previous text modification before the
cursor.

Place the previous text modification after the
cursor.

Enter input mode and replace the characters on
the screen with characters you type in overlay
fashion.

Replace the current character with c.

Delete current character.

Delete preceding character.

Repeat the previous text modification command.

Invert the case of the current character and ad-
vance the cursor.

Appends the count word of the previous com-
mand and enter input mode. The last word is
used if count is omitted.

Append an * to the current word and attempt
filename generation. If no match is found, it
rings the bell. Otherwise, the word is replaced
by the matching pattern and input mode is en-
tered.

Filename completion. Replace the current word
with the longest common prefix of all filenames
matching the current word with an asterisk ap-
pended. If the match is unique, a / is appended
if the file is a directory and a space is appended
if the file is not a directory.
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Other Edit Commands
[count}ymotion
ylcountlmotion
Yank from the current character through the
character that motion would move the cursor to
and puts them into the delete buffer. The text

and cursor are unchanged.

Y Yank from the current position to the end of the
line. Equivalent to y$.

u Undo the last text modification command.

U Undo all the text modification commands per-
formed on the line.

[count]v  Returns the command
fc -e ${VISUAL:-${EDITOR:-vi}} count
in the input buffer. If count is omitted, use the
current line.

"L Line feed and print current line. Has effect only
in the control mode.

~J Execute the current line, regardless of mode.
(Newline)

M Execute the current line, regardless of mode.
(RETURN)

,‘ # Insert a # before the line and after each newline
4 prior to sending it. Useful for causing the
current line to be inserted in the history without

being executed.

= List the filenames that match the current word as
if an asterisk were appended to it.

@letter Search your alias list for an alias by the
name _letter and if an alias of this name is
defined, its value will be inserted on the input
queue for processing.

Special Commands
The following simple commands are executed in the shell process.
Input/output redirection is permitted. Unless otherwise indicated,
the output is written on file descriptor 1. Commands that are pre-
ceded by one or two t are treated specially in the following ways:

e  Parameter assignment lists preceding the command remain in
effect when the command completes.

e Commands are executed in a separate process when used
within command substitution.
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e  I/Oredirections are processed after parameter assignments.
o  Errors cause the script that contains them to abort.
Words, following a command preceded by a 11 that are in the
format of a parameter assignment, are expanded with the
same rules as a parameter assignment. This means that tilde
substitution is performed after the = sign and word splitting
and file name generation are not performed.
t :larg..]
Expand only parameters. A zero exit code is returned.
tt . filelarg..]

Read and execute commands from file and return. The com-
mands are executed in the current shell environment. The
search path specified by PATH is used to find the directory
containing file. If any arguments arg are given, they become
the positional parameters. Otherwise the positional parame-
ters are unchanged.
alias [-tx] [name [=value] ...]

alias with no arguments prints the list of aliases in the
form name=value on standard output. An alias is defined
for each name whose value is given. A trailing space in
value causes the next word to be checked for alias substitu-
tion. The -t flag is used to set and list tracked aliases. The

value of a tracked alias is the full pathname corresponding to

bg [%job]

the given name. The value becomes undefined when the
value of PATH is reset but the aliases continue to be tracked.
alias has been defined.

Without the -t flag, assigned to each name in the argument

list for which no value is given, the name and value of the

alias is printed. The -x flag is used to set or print exported
aliases. An exported alias is defined across subshell environ-
+ break [n]

ments. Alias returns true unless a name is given for which no

Put the specified job into the background. The current job is
put in the background if job is not specified.

Exit from the enclosing for, while, until, or select
t continue [n]

loop, if any. If n is specified, break n levels.
32

Resume the next iteration of the enclosing for, while, un-
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til, or select loop. If n is specified, resume at the nth
enclosing loop.

cd [arg]

cd old new
This command can be in either of two forms. In the first
form it changes the current directory to arg. If arg is - the
directory is changed to the previous directory. The shell
parameter HOME is the default arg. The parameter PWD is set
to the current directory. The shell parameter CDPATH
defines the search path for the directory containing arg. Al-
ternative directory names are separated by a colon (:). The
default path is <null> (specifying the current directory).
Note that the current directory is specified by a null path-
name, which can appear immediately after the equal sign or
between the colon delimiters anywhere else in the path list.
If arg begins with a /, the search path is not used. Other-
wise, each directory in the path is searched for arg.

The second form of cd substitutes the string new for the
string old in PWD, the current directory name, and tries to
change to this new directory.

- echo [arg...]

i The built-in echo command writes its arguments (separated
by blanks and terminated by a RETURN) on the standard out-
put. See echo(l) for additional information. echo is
useful for producing diagnostics in shell programs and for
writing constant data on pipes. To send diagnostics to the
standard error file, use

echo...1>&2

1t evalarg...]
Read the arguments as input to the shell and execute the
resulting command(s).

t exec[arg...]
If arg is given, the command specified by the arguments is
executed in place of this shell without creating a new pro-
cess. Input/output arguments may appear and affect the
current process. If no arguments are given, the command
modifies file descriptors as prescribed by the input/output
redirection list. In this case, any file descriptors that have
numbers greater than 2 and are opened with this mechanism,
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are closed when invoking another program.

t exit[n]
Cause the shell to exit with the exit status specified by n. If n
is omitted, the exit status is that of the last command execut-
ed. An end-of-file will also cause the shell to exit unless it
has the ignoreeof option (see set later in this section)
turned on.

tt export [name...]
Mark the given names for automatic export to the environ-
ment of subsequently executed commands.

11 fc [~e ename] [-nlx] [first] [lasi]
1 fc -e - [old=new] [command]

In the first form, select a range of commands from first to last
from the last HISTSIZE commands that were typed at the
terminal. The arguments first and last may be specified as
numbers or as strings. A string is used to locate the most re-
cent command that begins with the given string. A negative
number is used as an offset to the current command number.
If the flag -1, is selected, the commands are listed on stan-
dard output. Otherwise, the editor program ename is invoked
on a file containing these keyboard commands. If ename is
not supplied, the value of the parameter FCEDIT (default
/bin/ed) is used as the editor. When editing is complete,
the edited command(s) is executed. If last is not specified
only first will be selected. If first is not specified, the default
will be the previous command for editing and -16 for listing.
The flag - reverses the order of the commands and the flag
-n, when listing, suppresses the command numbers. In the
second form command is re-executed after the substitution
old=new is performed.

£g [%job]
If job is specified, bring it to the foreground. Otherwise,
bring the current job into the foreground.

getopts opt-string name [arg ...]
Check arg for legal options (see getopt(1)). If arg is omit-
ted, the positional parameters are used. An option argument
begins with a + or a —, An option not beginning with + or —
or the argument —~ ends the options. The variable opt-string
contains the letters that getopts will recognize in arg. If a
letter is followed by a :, that option is expected to have an
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argument. The options can be separated from the argument
by blanks.

getopts places the next option letter it finds inside variable
name each time it is invoked with a + prepended when arg
begins with a +. The index of the next argument is stored in
OPTIND. The option argument, if any, gets stored in OPTARG.

A leading : in opt-string causes getopts to store the letter
of an invalid option in OPTARG, and to set name to ? for an
unknown option and to : when a required option is missing.
Otherwise, getopts prints an error message. The exit
status is nonzero when there are no more options.

jobs [-1]

List the active jobs; when given the —1 option, list process
IDs in addition to the normal information.

kill [-sig] process ...

Send either the TERM (terminate) signal or the specified sig-
nal to the specified jobs or processes. Signals are given ei-
ther by number or by name (as given in
/usr/include/signal.h, stripped of the prefix SIG).
The signal numbers and names are listed by kill -1. If
the signal being sent is TERM (terminate) or HUP (hangup),
the job or process will be sent a CONT (continue) signal if it
is stopped. The argument process can be either a process ID
orajob. Seealso kill(1l).

letarg...

Each arg is an arithmetic expression to be evaluated. All cal-
culations are executed with long integers and no check for
overflow is performed. Expressions consist of constants,
variables, and operators. The following set of operators, list-
ed in order of decreasing precedence, have been implement-
ed:

- unary minus

! logical negation

* /% multiplication, division, remainder
+ - addition, subtraction

<= >= < > comparison

== = equality inequality

= arithmetic replacement
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Subexpressions in parentheses () are evaluated first and can
be used to override the precedence rules listed. The evalua-
tion within a precedence group is from right to left for the =
operator and from left to right for the others.

A parameter name must be a valid identifier. When a param-
eter is encountered, the value associated with the parameter
name is substituted and expression evaluation resumes. Up
to 9 levels of recursion are permitted.

The return code is O if the value of the last expression is
nonzero, and 1 if otherwise.

t newgrplarg...]

Equivalent to exec /bin/newgrparg...

print [-Rnprsu[n]][arg...]

pwd

The shell output mechanism. With no flags or with the flag
—, print the arguments on standard output as described by
echo(l). Inraw mode, -R or —r, ignore the escape conven-
tions of echo. The —R option will print all subsequent argu-
ments and options other than —n. The —p option causes the
arguments to be written onto the pipe of the process spawned
with | & instead of standard output. The —s option causes the
arguments to be written onto the history file rather than stan-
dard output. The -u flag option can be used to specify the
one digit file descriptor unit number n on which the output
will be placed. The default is 1. If the flag option -n is used,
no newline is added to the output.

Equivalentto print -r - $PWD

read [-prsu [n] ] [variable?prompt] [variable ...]

36

The shell input mechanism. Read one line and break it up
into words using the characters in IFS as separators. In raw
mode, -r, a \ at the end of a line does not signify line con-
tinuation. The first word is assigned to the first variable, the
second word to the second variable, and so on, with leftover
words assigned to the last variable. The -p option causes the
input line to be taken from the input pipe of a process
spawned by the shell using | &. If the -s flag is present, the
input will be saved as a command in the history file. The flag
-u can be used to specify a one-digit file descriptor unit to
read from. The file descriptor can be opened with the exec
special command. The default value of n is 0. If variable is

November, 1990



ksh(1)

ksh(l)

omitted then REPLY is used as the default variable. The re-
turn code is 0 unless an end-of-file is encountered. An end-
of-file with the -p option causes cleanup for this process so
another can be spawned. If the first argument contains a ?,
the remainder of this word is used as a prompt when the shell
is interactive. If the given file descriptor is open for writing
and is a terminal device, the prompt is placed on this unit.
Otherwise the prompt is issued on file descriptor 2. The re-
turn code is O unless an end-of-file is encountered.

+t readonly [variable=value] [variable ...]

Mark the given variables “‘read only.”” These variables can-
not be changed by subsequent assignment.

1 return [n]

Cause a shell function to return to the invoking script with
the return status specified by n. If n is omitted, the return
status is that of the last command executed. If return isin-
voked while not in a function or a . script, then it is the same
asanexit.

set [11aefhkmnostuvx] [-o option ...) [-A name] [arg ...]

The flags for this command have the following meanings:

-A Array assignment. Unset the parameter name and
assign values sequentially from the list arg. If +2
is used, the parameter name is not unset first.

-a Automatically export all subsequent parameters
defined.
-e If the shell is noninteractive and if a command

fails, execute the ERR trap, if set, and exit immedi-
ately. This mode is disabled while reading profiles.

-f Disable filename generation.

~h Cause each command whose name is an identifier
to become a tracked alias when first encountered.

-k Place all parameter assignment arguments in the
environment for a command, not just those that
precede the command name.

-m Cause background jobs to run in a separate process
group and print a line upon completion. The exit
status of background jobs is reported in a comple-
tion message. On systems with job control, this
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flag is turned on automatically for interactive

shells.

Read commands and check them for syntax errors,
but do not execute them. Ignored for interactive

shells.

Give the following argument one of the following

names:
allexport
errexit
bgnice

emacs

gmacs

ignoreeof

keyword
markdirs

monitor
noclobber

noexec
noglob
nolog

nounset
privileged
verbose
trackall

Same as -a.
Same as -e.

Run all background jobs at a
lower priority.

Enter into an emacs style in-
line editor for command entry.

Enter into a gmacs style in-line
editor for command entry.

The shell will not exit on end-
of-file. The command exit
must be used.

Same as -k.

Append a trailing / to all direc-
tory names resulting from
filename generation.

Same as -m.

Prevent redirection > from trun-
cating existing files. Require > |
to truncate a file when turned on.

Same as -n.
Same as -£.

Do not save function definitions
in history file.

Same as -u.
Same as -p.
Same as -v.
Same as ~-h.
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-8

-u

1N

-V

-X
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vi Enter into insert mode of a vi
) style inline editor until the es-

cape character 033 is used. This

enables the move mode. A RE-

TURN sends the line.
viraw Cause each character to be pro-
cessed as it is typed in vi mode.
xtrace Same as -x.

If no flag option name is sup-

plied, the current settings are

printed.
Reset the PATH variable to the default value, dis-
able processing of the SHOME/ .profile file, and
use the file /etc/suid_profile instead of the
ENV file. This mode is automatically enabled
whenever the effective user ID (or group ID) is not
equal to the real user ID (or group ID).

Sort the positional parameters.
Exit after reading and executing one command.

Treat unset parameters as an error when substitu-
tion is necessary.

Print shell input lines as they are read.

Print commands and their arguments as they are
executed.

Turn off -x and -v flags and stop examining argu-
ments for flags.

Do not change any of the flags; useful in setting $1

to a value beginning with ~. If no arguments fol-
low this flag, the positional parameters are unset.

Using + rather than - causes these flags to be turned off.
These flags can also be used upon invocation of the shell.
The current set of flags may be found in $-. Unless -2 is
specified, the remaining arguments are positional parameters
and are assigned, in order, to $1 $2 and so on. If no argu-
ments are given then the values of all names are printed on
the standard output.
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1 shift [n]

Rename the positional parameters from $n+1 $1 default n is
1. The parameter n can be any arithmetic expression that
evaluates to a non-negative number less than or equal to $#.

test [expr]

This archaic command, used to evaluate conditional expres-
sions, has been replaced by the [ [ 1] compound command.
See ‘‘Commands’’ and “*Conditional Expressions’” earlier in
this section.

1 times

Print the accumulated user and system times for the shell and
for processes run from the shell.

t traplarg]lsig]...

Cause the command arg to be read and executed when the
shell receives signal(s) sig. (Note that arg is scanned once
when the trap is set and once when the trap is taken.) Each
sig can be given as a number or as the name of the signal.
Trap commands are executed in order of signal number. Any
attempt to set a trap on a signal that was ignored on entry to
the current shell is ineffective. If arg is omitted or is —, all
trap(s) sig are reset to their original values. If arg is the null
string, this signal is ignored by the shell and by the com-
mands it invokes. If sig is ERR, arg will be executed when-
ever a command has a nonzero exit code. This trap is not in-
herited by functions. If sig is 0 or EXIT and the trap state-
ment is executed inside the body of a function, the command
arg is executed after the function completes. If sig is 0 or
EXIT for a t rap set outside any function, the command arg
is executed on exit from the shell. The t rap command with
no arguments prints a list of commands associated with each
signal number.

1 typeset [11HLRZfilprtux [n] [name [=value]]...]

Set attributes and values for shell variables and functions.
‘When invoked inside a function, a new instance of the vari-
able name is created. The variable value and type are re-
stored when the function completes. The following list of at-
tributes may be specified:

~H This flag provides A/UX to host namefile mapping on
non-UNIX® machines.
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Justify left and remove leading blanks from value. If n
is nonzero, it defines the width of the field, otherwise the
width is determined by the width of the value of first as-
signment. When a value is assigned to the variable, it is
filled on the right with blanks or truncated, if necessary,
to fit into the field. Leading zeros are removed if the -2
flag is also set. The -R flag is turned off.

Justify right and fill with leading blanks. If n is nonzero,
it defines the width of the field, otherwise the width is
determined by the width of the value of first assignment.
The field is filled with blanks or truncated from the end
if the variable is reassigned. The L flag is turned off.

Justify right and fill with leading zeros if the first non-
blank character is a digit and the -L flag has not been
set. If the -L flag has been set, the field is left adjusted
and any leading zeros are removed. If n is nonzero, it
defines the width of the field; otherwise the width is
determined by the width of the value of first assignment.

The names refer to function names rather than variable
names. No assignments can be made and the only other
valid flags are -t, -u, and -x. The flag -t turns on
execution-tracing for this function. The flag —u causes
this function to be marked undefined. The FPATH vari-
able will be searched to find the function definition
when the function is referenced. The flag -x allows the
function to remain in effect across shell procedures exe-
cuted in the same process environment.

Variable is an integer. This makes arithmetic faster. If
n is nonzero, it defines the output arithmetic base, other-
wise the first assignment determines the output base.

Convert all uppercase characters to lowercase. Turn off
the uppercase flag, —u.

Mark the given names read only. These names cannot
be changed by subsequent assignment.

Tag the variables. Tags are user-definable and have no
special meaning to the shell.

Convert all lowercase characters to uppercase. Turn off
the lowercase flag, -1.
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-x Mark the given names for automatic export to the en-
vironment of subsequently executed commands.

Using + rather than — causes these flags to be tumned off. If
no name arguments are given but flags are specified, a list of
names (and optionally the values) of the variables which
have these flags set is printed. (Using + rather than — keeps
the values to be printed.) If no names or flags are given, the
names and attributes of all variables are printed.

ulimit [-HSacdfmnpstv] [limit]

Set or display a resource limit. The available resources limits

are listed below. Many systems do not contain one or more

of these limits. The limit for a specified resource is set when

limit is specified. The value of limir can be a number in the

unit specified below with each resource, or the value unlim-

ited. The H and S flags specify whether the hard limit or

the soft limit for the given resource is set. A hard limit can-

not be increased once it is set. A soft limit can be increased

up to the value of the hard limit. If neither the H or S options

is specified, the limit applies to both. The current resource

limit is printed when limit is omitted. In this case the soft

limit is printed unless H is specified. When more than one

resource is specified, the limit name and unit are printed be-

fore the value.

—a List all of the current resource limits.

—c Print the number of 512-byte blocks on the size of core
dumps.

~d Print the number of kilobytes on the size of the data
area.

—£ Print the number of 512-byte blocks on files written by
child processes (files of any size may be read).

-m Print the number of kilobytes on the size of physical
memory.

-n Print the number of file descriptors plus 1.

—p Print the number of 512-byte blocks for pipe buffering.

—s Print the number of kilobytes on the size of the stack

area.
—t Print the number of seconds to be used by each process.
—v Print the number of kilobytes for virtual memory.

If no option is given, —£ is assumed.

umask [three-character-sequence]

42

Set the user file-creation mask to three-character-sequence

November, 1990

o



ksh(1) xsh(1)

(see umask(2)). The three-character-sequence can either be
an octal number or a symbolic value as described in
chmod(1). If a symbolic value is given, the new umask
value is the complement of the result of applying three-
character-sequence to the complement of the previous
umask value. If three-character-sequence is omitted, the
current value of the mask is printed.

unalias name...
Remove the aliases given by the list of names from the
alias list.

unset [~£] name ...
Unassign the variables given by the list of names. That is,
erase their values and attributes. Readonly variables cannot
be unset. If the flag, —£, is set, the names refer to function
names. Unsetting ERRNO, LINENO, MAILCHECK, OPTARG, OP~
TIND, RANDOM, SECONDS, TMOUT, and __ removes their special
meaning even if values are subsequently assigned them.

wait [process]
Wait for the specified child process and report its termination
status. If process is not given, all currently active child
processes are waited for. The return code from this com-
mand is that of the process waited for. See ‘‘Jobs,’” earlier in
this section, for a description of the format of n.

whence [-pv] name ...
For each name, indicate how it would be interpreted if used
as a command name.

The flag, —v, produces a more verbose report. The —p flag
does a path search for name even if name is an alias, a func-
tion, or a reserved word.

Invocation
If the shell is invoked by exec(2), and the first character of argu-
ment zero ($0) is —, the shell is assumed to be a 1ogin shell and
commands are read from /etc/profile and then from either
.profile in the current directory or SHOME/ . profile, if either
file exists. Next, commands are read from the file named by per-
forming parameter substitution on the value of the environment
variable ENV if the file exists (it is usually named .kshrc). If
the ENV variable is not set, no files are read for commands. If the
~s flag is not present and arg is, a path search is performed on the
first arg to determine the name of the script to execute. The script
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arg must have read permission and any setuid and setgid
settings will be ignored. Commands are then read as described
later; the following flags are interpreted by the shell when it is in-
voked.

—c string If the —c flag is present read commands from string.

-8 If the —s flag is present or if no arguments remain,
read commands from the standard input. Shell output,
except for the output of the ‘‘Special Commands’’
listed earlier, is written to file descriptor 2.

-i If the —1 flag is present or if the shell input and output
are attached to a terminal (as told by ioct 1(2)), this
shell is interactive. In this case TERM is ignored (so
that kill O does not kill an interactive shell), and
INTR is caught and ignored (so that wait is interrup-
tible). In all cases, QUIT is ignored by the shell.

-r If the -r flag is present, the shell is a restricted shell
and is used to set up login names and execution en-
vironments whose capabilities are more controlled
than those of the standard shell. The actions of the
restricted shell are identical to those of ksh, except
that changing the directory; setting the value of
SHELL, ENV, or PATH; specifying path or command
names containing /; and redirecting output (> and
>>) are disallowed.

The restrictions above are enforced after .profile
and the ENV files are interpreted.

When a command to be executed is found to be a
shell procedure, the restricted shell invokes ksh to
execute it. Thus, it is possible to provide to the end-
user shell procedures that have access to the full
power of the standard shell, while imposing a limited
menu of commands; this scheme assumes that the
end-user does not have write and execute permissions
in the same directory.

The net effect of these rules is that the writer of the
.profile, by performing guaranteed setup actions
and leaving the user in an appropriate directory (prob-
ably not the login directory), has complete control
over user actions.
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The system administrator often sets up a directory of
commands (for example, /usr/rbin) that can be
safely invoked by the restricted shell. Some systems
also provide a restricted editor (red).

The remaining flags and arguments are described under the set
command in ‘‘Special Commands’" earlier in this section.

EXIT STATUS

Errors detected by the shell, such as syntax errors, cause the shell
to return a nonzero exit status. Otherwise, the shell returns the
exit status of the last command executed (see also the exit com-
mand earlier). If the shell is being used noninteractively, execu-
tion of the shell file is abandoned. Run-time errors detected by the
shell are reported by printing the command or function name and
the error condition. If the number of the line on which the error
occurred is greater than one, the line number is also printed in
square brackets ([ ]) after the command or function name.

FILES

/bin/ksh
/etc/passwd
/etc/profile
/etc/suid_profile
SHOME/ .profile
/tmp/ksh*
/dev/null

SEE ALSO

cat(1), csh(l), echo(l), ed(l), env(1l), newgrp(l), sh(l),
vi(1), dup(2), exec(2), fork(2), ioctl(2), 1seek(2),
pipe(2), umask(2), ulimit(2), wait(2), rand(3C), sig-
nal(3), a.out(d), profile(4), environ(5).

‘“Korn Shell Reference’’ in A/UX User Interface

Bolsky, Morris and David Korn. The KornShell Command and
Programming Language. Englewood Cliffs, NJ: Prentice-Hall,
1989.

CAVEATS

If a command that is a tracked alias is executed, and then a com-
mand with the same name is installed in a directory in the search
path prior to the directory where the original command was found,
the shell will continue to execute the original command. Use the
-t option of the alias command to correct this situation.
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Some very old shell scripts contain a ~ as a synonym for the pipe
character |. This synonym is not supported in A/UX 2.0.

If a command is piped into a shell command, all variables set in
the shell command are lost when the command completes.

Using the £c built-in command within a compound command will
cause the whole command to disappear from the history file.

The built-in command . (usage: . file [arg ...] ) reads the whole
file before any commands are executed. Therefore, alias and
unalias commands in the file will not apply to any functions
defined in the file.

Traps are not processed while a job is waiting for a foreground
process. Thus a trap on CHLD won’t be executed until the fore-
ground job terminates.

Unsetting some special variables removes their special meaning,
even if they are subsequently set.
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DEFECT OR INACCURACY IN THIS
MANUAL, even if advised of the
possibility of such damages.

THE WARRANTY AND REMEDIES
SET FORTH ABOVE ARE EXCLUSIVE
AND IN LIEU OF ALL OTHERS, ORAL
OR WRITTEN, EXPRESS OR IMPLIED.
No Apple dealer, agent, or employee is
authorized to make any modification,
extension, or addition to this warranty.

Some states do not allow the exclusion
or limitation of implied warranties or
liability for incidental or consequential
damages, so the above limitation or
exclusion may not apply to you. This
warranty gives you specific legal rights,

. and you may also have other rights

which vary from state to state.
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Updating to A/UX 2.0.1

This document describes how to install the A/UX 2.0.1 Incremental Update
software. The following procedures assume that you already have A/UX 2.0
installed and set up on your system as described in the A/UX Installation
Guide. Here’s an overview of what this document covers:

m Requirements for performing the incremental update
Preparing for the update, including backing up existing files
Copying A/UX Startup Utilities to the MacPartition
Loading A/UX 2.0.1 software

Restoring pre-existing files

A Important The A/UX 2.0.1 Incremental Update procedures are significantly
different from previous A/UX installations. Make sure you carefully
follow the instructions described in this guide. a

What you'll need for the update

In order to complete the Incremental Update procedure you'll need about 90 minutes with a
Macintosh system that already has A/.UX 2.0 installed. You'll also use the A/UX Installation
Guide for A/UX 2.0, and these floppy disks, which are included in your Incremental Update Kit:

n AUX 2.0.1 Startup

n A/UX 2.0.1 Startup Ulilities

A/UX 2.0.1 Installation Tools

Approximately 15 A/UX 2.0.1 Incremental Update disks, labeled Disk 1, Disk 2, and so on

1
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m Three System 6.0.7 disks: System Tools, Utilities 1and Utilities 2,

A\ Important  Before you begin the update procedure, make sure that you have
backed up all your files, including any DAs or, Fonts you have
installed in your personal system folder. Then follow the
instructions in the following sections. a

Updating to A/UX 2.0.1 for a Macintosh IIsi

If you're using the A/UX 2.0.Incremental Update kit to run A/UX 2.0.1 on a Macintosh
IIsi, you must first update the external hard disk of another system running A/UX 2.0,
then transfer the hard disk to your IIsi after the update is complete.

s Figurel  Updating to A/UX 2.0.1 for a Macintosh IIsi

incremental

update

L

Macintosh IIsi

z

A Important In order to run A/UX on a Macintosh IIsi, you must have a math
coprocessor, the Motorola MC68882 floating-point unit (FPU). For
more information, see your authorized Apple dealer or
representative. a

2 A/UX 2.0.1 Incremental Update Guide
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Copying A/UX Startup Utilities to the MacPartition disk

To begin the update procedure, you need to copy a few programs from the A/UX 2.0.1 Startup
and A/UX 2.0.1 Startup Utilities disks. to the hard disk partition labeled MacPartition.

. 'What you need now

Make sure you have the floppy disks A/UX 2.0.1 Startup and A/UX 2.0.1 Startup Utilities
available. These disks contain the stand-alone A/UX shell and stand-alone versions of some key
A/UX utilities.

Copying4/UX Startup to the MacPartition disk
Follow these steps to copy the contents of A/UX 2.0.1 Startup and A/UX 2.0.1 Startup Utilities
disks to your MacPartition disk:

1. Insert the disk labeled A/UX 2.0.1 Startup into the disk drive.

A dialog box (shown in Figure 2) may appear, prompting you to specify whether you
want to use the disk as a Macintosh disk or for A/UX data.

s Figure2  Macintosh disk dialog box

This is a Macintosh disk.
What do you want to use it as?

A/UX 201 3
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2.

.

If the Macintosh disk dialog box appears, click Macintosh..

You should see a window showing the contents of the disk as shown in Figure 3. If
you do not see this window, double-click the disk icon labeled A/UX Startup.

Figure3  The A/UX Startup window <<<to be replaced with current screen shot>>>

EE==————= R/UH Startlp =]

848 items 776K in disk BK available

N N N 3 0
o L
ANX R /ux

esch launch read_disk A/UX Startup %
<Al =)
3. Select everything in the A/UX Startup window.

5.

4

Use Select All from the Edit menu. Another way to select all items in the window is to
position the pointer so that it does not touch any of the icons, then press and hold
down the mouse button while dragging the pointer across the icons you want to
copy. Notice that this draws a dotted line box around the icons. When the box

encloses all icons shown in Figure 3, release the mouse button, and the icons are
highlighted.

Drag the selected icons to the MacPartition icon.

Point to any of the highlighted icons. Press and hold down the mouse button while
you drag the icons onto the MacPartition hard disk icon. Release the mouse button
when the MacPartition icon is highlighted. Click OK when the system asks you
whether to replace files with the same name.

Eject the A/UX Startup disk.

A/UX 2.0.1 Incremental Update Guide
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Drag the disk icon to the trash can or choose Eject from the File menu. Remove the
A/UX Startup disk and put it in a safe place. - :

6. Insert the disk labeled A/UX Startup Utilities into the floppy.disk drive.

A window reveals the contents of the disk, as shown in Figure 4. If you do not see
this window, doubleclick the disk icon labeled A/UX Startup Utilities.

m Figure4  The A/UX Startup Utilities window <<<new screen shot to be included>>>

EO A/UK Startup Utilities %él
a 1item 721K in disk 59K available
&
bin
O]
<l D3

7. Drag the bin folder to the MacPartition icon.

Point to the bin folder. Press and hold down the mouse button while you drag the
icon onto the MacPartition icon. Release the mouse button when the icon is
highlighted. Click OK when the system asks you whether to replace files with the
same name.

8. Eject the A/UX 20.1 Startup Utilities disk.

Drag the disk icon to the trash or choose Eject from the File menu. Remove the A/UX
2.0.1 Startup Utilities disk and put it in a safe place.

£

9. Continue on to the steps in the next section.

At this point, your system is prepared for you to start the installer program.
Continue the 2.0.1 update by following the procedure in the next section.

A/UX 2.0.1 5
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Starting the installer program

The next phase of the update process is to use the installer program to perform system
checks. Follow these steps:

1.

Open the root hard disk icon.

Double-click on the icon labeled /.

Insert the A/UX Installation Tools disk into the drive, and open the disk
icon if it doesn’t open automatically.

Drag the Install folder to the /tmp icon.

4. Eject the A/UX Installation Tools disk.

6

Drag the disk icon to the trash or choose Eject from the File menu. Remove the A/UX
Installation Tools disk and put it in a safe place.

Log in to the root account..

If you are not already logged in to the root account (in other words, if you're not the
super user), log in as root now.

Shut the system down to single user mode.

Enter this command in 2 Command Shell window:
/etc/shutdown

Important  Make sure you type the shutdowncommand. DO NOT use the Shut
Down command from the pull down menu. A

If the system prompts you to enter a run level, enter s.

After you enter the shutdown command, messages similar to these appear:
SHUTDOWN PROGRAM
Fri Nov 9 16:44:57 1990

A/UX 2.0.1 Incremental Update Guide
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Do you wish to enter your own delay (y or n):
Do you wish to enter your own message? (y or n):
Do you want to continue? (y or n):

Respond to the delay and message prompts as desired, theii énter y when “Do you
wish to continue?” appears.

If the system you are updating uses a separate filesystem for /usr, /tmp, or both,
mount them now.

These are the commands you use to mount /usr and /tmp:

mount /usr

mount /tmp

Start the A/UX installer program.

Enter this command at the single user console prompt (usually this prompt is the
number sign, #):

/tmp/Install/installer

You see these messages:

Welcome to the A/UX Incremental Update Procedure.

If you have two floppy disk drives, be sure to insert all
disks only into drive 0 when prompted.

It is not recommended that you interrupt this procedure.
However, if you must do so, you may type g at any time while
the program is waiting for a floppy disk.

Press RETURN to continue
Press RETURN to continue with the installation.

The system checker runs, displaying these messages

Checking to see if there’s enough room...

Checking for files modified since Release 2.0...
Checking for files added since Release 2.0...

Checking for files that are no longer a part of A/UX...

If necessary, create additional free space.

A/UX 201 7
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12.

Updating to A/UX 2.01 requires approximately 16,000 free blocks (8 Mb). If the
system displays a message indicating that more room is needed for the A/UX 2.0.1 -
update, remove unnecessary files to increase the available space.

You may be able to increase the available space with the tunefs command To
determine if there is additional space available through tunefs , use tunefs -p
on the root filesystem. For example:

tunefs -p /dev/dsk/c?/d0s0

If the minimum free space that displays is more than 5%, you can reduce it to create
more free space. To do this, enter reboot atthe A/Ux Startup prompt, and
during the reboot process press CTRL -. to stop the boot process in Startup mode,
then enter this command:

tunefs -m 5 /dev/default
After entering the tunefs command, repeat the previous steps 6 through 10.

Review the system checker report file and preserve, remove, and back up files as
necessary.

Examine /tmp/Install/AUX/syschk. report, as described in the next
section, and save, remove and back up any files as necessary. If there are no A/UX
files that you are interested in preserving, skip to the section “Loading the A./UX
2.0.1 software.”

Using the System Checker

The programs described in this section, the system checker and bakchk, are provided to
assist you in the update process. You run these programs from your current A/UX operating
system. You also back up your files from A/UX, with floppy disks formatted in the Macintosh
Operating System. If there are no existing A/UX files that you wish to save, skip to the section
“Loading A/UX 2.0.1 software.”As shown in Figure 5, updating your current A/UX 2.0 system to
A/UX 2.0.1 consists of these parts:

8
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. Renaming any user files that have the same name as new A/UX distribution files, then
backing up these renamed files and any essential A/UX files that exist on your current
system. You can run the System Checker to help you with this process.

2. Loading A/UX 2.0.1 files as described in later sections of this guide.
3. Restoring user files and certain system setup files that you backed up. Instead of restoring

the system setup files, you can edit the new A/UX setup files to restore your original system
setups. By editing the new A/UX setup files, you ensure that your system retains all your
original setups while getting the benefits of the new A/UX settings. “Restoring Saved Files”
in Chapter 5 of A/UX Installation Guide describes how to restore the files you saved.

A/UX 201 9
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» Figuwe5  Updating your A/UX 2.0 system t0 2.0.1
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The System Checker ran automatically when you entered the installer command during
steps in the previous section. The System Checker reveals which of your current. A/UX
distribution files differ from the new A/UX release. -

-

The System Checker program returns information to you in the report file syschk. report in
the root directory. The syschk. report file lists system files in your current A/UX system
that will be replaced in the new release, system files in your current A/UX system that do not
exist in the new release, and any user files that have the same name as new A/UX distribution
files.

After running System Checker, you can use /tmp/install/bakchk to make a floppy
diskbackup of files reported by syschx. Figure 6 illustrates how the System Checker and
bakchk are used in the update process.

» Figure6  Using the System Checker and bakchk

D T:‘ chk. report

5‘1 stemn C/\(C,Lf’/’.,
~syschk-&> Output file
files

/syschk. report Q .. Q /bakchk. report
Input file bakchk Output filé

Quit

Saved
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Your current system and the new release

By running the System Checker, you can identify these categories of files:

12

Current A/UX distribution files that will be replaced with new files of the same name. For
example, /etc/inittab on your current system may be replaced by the /etc/inittab
file in the new release.

Cerain files that will be replaced have essential information that you may wish to preserve;
for instance, your password file and parts of your /etc/inittab file. You can use the
System Checker to identify A/UX distribution files that have been modified since their
installation. The System Checker program lists these files in a report file called
syschk.report. You can modify that list and use bakchk to copy listed files onto
floppy disks.

User-named files that happen to have the same name as one of the new A/UX distribution
files and thus are overwritten. You should rename these user files to avoid conflicts with the
new files. As a general rule you should not create new files in directories that contain the
A/UX distribution, such as /etc and /bin.

The System Checker lists in syschk . report any existing user files that have the same
name as A/UX distribution files in the new installation. You can use this information to
rename those files or make backups of them while you are backing up the essential A/UX
distribution files. You can later restore your own files from these copies, renaming them or
placing them in an appropriate directory to avoid collision with A/UX distribution file
names.

A/UX 2.0.1 Incremental Update Guide
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Examining the syschk.report file

The System Checker helps you identify the files on your 2.0 A/UX system that differ from A/UX
2.0.1. Note that the files listed in sysc.nk. report include all the files that have had their
modification date changed, not just those that have actually changed. In other words, if you
used the command touch /files, this file would appear in the list even though you did not
actually change the contents of the file.

The syschk. report file produced by the System Checkerin /tmp/Install/AuUx, can be
used as a control file for a backup utility such as cpio. You can edit this file and then use
bakchk to make backup copies. Or you can edit the file and use it as input on a cpio
command line. See “Using bakchk to Back Up Files” for information on the bakchk program.

The syschk. report file is divided into three parts:

m Part 1 shows A/UX distribution files that appear to have been modified since your original
system was shipped. These files will be replaced by the corresponding A/UX distribution
files in the new release.

m Part 2 shows user files whose names conflict with those of files contained in the new
release,

m Part 3 shows files that are no longer part of the A/UX release.
Use a text editor to examine your syschk . report file. The following sections explain each

part of the syschk. report file and discuss how you can use the contents of this file to
preserve essential A/UX files and back up user files.

Preserving essential A/UX distribution files

Part 1 of the syschk. report file shows the A/UX distribution files that appear to have been
modified since your original system was shipped. Part 1 of a sample syschk. report file is
listed here:

# These files have been modified, and may need backup:

A/UX 2.0.1 13
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#
etc/inittab

etc/motd

etc/passwd ' s
etc/server

etc/startup

# unix

These files will be replaced by the corresponding A/UX distribution file in the new release. You
can use bakchk to back up these files as explained in “Using bakchk to Back Up Files,” in
Chapter 5 of A/UX Installation Guide.

When you upgrade to A/UX 2.0.1, your system will contain the new A/UX distribution files. You
can then restore your old A/UX files or modify the new A/UX distribution files to include your
customized information. (For example, you can back up /etc/inittab, and after installing
the new release, incorporate the changes from your old /etc/inittab file into the new
/etc/inittab file.) “Restoring Saved Files” in Chapter 5 of A/UX Installation Guide helps
you customize your new A/UX system.

Follow these steps to decide which files to back up:
1. Carefully read the list of modified files in the syschk. report file.

A general rule is to back up filenames that you recognize and files that you may have
modified. Most files in /etc should be backed up. You probably do not need to
back up such files as old log files.

2. Edit syschk.report.

Edit the syschk. report file by putting a number sign (#) in the first column of
each line containing a filename that you do not wapt to back up (or by deleting the
line from the file). In the example, you will notice that unix has a # in the first
column, because this kernel will be obsolete once you install the new release. Files
such as old log files (for example /usr/spool/1p/oldlog) and binary files
probably do not require backup.

14 A/UX 2.0.1 Incremental Update Guide
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Preserving user files
Part 2 of the syschk. report file lists the user files that happen to have the same name as
one of the A/UX distribution files contained in the new release. You can rename these files so
that when you restore them on the A/UX system they don’t overwrite the new A/UX files. Or

when you restore these files, you can put them in a directory where they won't conflict with the
A/UX file of the same name.

Part 2 of a sample syschk. report file is listed here:

# These files conflict with files added in the new release:
#
/mac/MacX

Follow these steps to decide which user files to back up:

1. Read the list of conflicting filenames in the syschk. report file.
2. Edit syschk.report.

Edit the syschk. report file by putting a number sign (#) in the first column of
each line containing a filename that you do not want to back up (or by deleting the
line from the file).

If you later restore any other files listed here, be sure to restore them to a new
directory to avoid overwriting the new A/UX distribution files with the same name.

If you want to add any user data files to this list, add them after the list of modified
files (Part 1) but before the list of filename conflicts (Part 2). The installation
process will not overwrite any user data files that have names unlike the names of
A/UX distribution files. (However, you should always make a full backup of your
system before reconfiguring your system.)

Files are iisted by full pathname in syschk. report, and bakchk removes the
leading / before backing up.

A/UX 201 15
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Files to be removed »

Part 3 of the syschk . report file contains a list of all A/UX distribution files on your current
A/UX system that are no longer part of the A/UX release.

Part 3 of a sample syschk. report file is listed here:.

# These files are no longer in A/UX, and should be removed:
#
README
/usr/include/local/dbug.h
/usr/include/local/rmt.h
/usr/spool/lp/FIFO

# 0l1d autoconfiguration files (pre-2.0) WILL NOT work with
# A/UX release 2.0. These files must be removed. Following
# installation of A/UX, re-install third-party drivers ONLY

# after consulting your vendor regarding usability with 2.0.
#

16 A/UX 2.0.1 Incremental Update Guide
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/etc/boot.d

/etc/boot .d/BNET
/etc/boot .d/aeéb
/etc/boot.d/at_sig
/etc/boot .d/debugger
/etc/boot.d/nfs
/etc/boot .d/slots
/etc/boot.d/toolbox
/etc/init.d
/etc/master.d
/etc/master.d/BNET
/etc/master.d/ae6
/etc/master.d/at_sig
/etc/master.d/debugger
/etc/master.d/nfs
/etc/master.d/slots
/etc/master.d/toolbox
/etc/startup.d
/etc/startup.d/BNET
/etc/startup.d/aeé6

11/27/90

Using bakchk to back up files

The bakchk program is designed to help you back up your files. The bakchk program uses
the list of files in syschk. report to produce a file called bakchk . report in the root
directory. The /bakchk. report file can be used as an input file to cpio.

If you save files yourself, without using the bakchk program, use relative pathnames without
a leading slash (/); bakchk handles pathnames properly. Always label the disks to identify the
files on them and store them in a safe place. ‘

Follow these steps to back up your files:

1. Edit the syschk. report file.

Edit the contents of the syschk. report file to contain the filenames you want to
back up as described in “Preserving Essential A/UX Distribution Files” and
“Preserving User Files.”

A/UX 201 17
030-1732



11/27/90 Final Draft-APPLE CONFIDENTIAL

2'

3.

18

Enter /tmp/Install/bakchk to check files in syschk. report.

The bakchk program is in the same directory as the installer program. Enter this
command: ' ' ,

/tmp/Install/bakchk

- ?

The bakchk program checks the syschk . report file for inconsistencies and
displays this message

Tryine dummy cpio...

The bakchk program inspects the syschk . report file to determine whether it
contains acceptable input for a cpio command. If bakchk finds problems with the
syschk. report file (for example, if bakchk could not locate a file), you see a
message like :

could not locate the following files:

< reports >
< documents >

and bakchk quits. If you see this message, examine the contents of the
syschk. report file and correct any errors reported by bakchk. Then run bakchk
again to make sure you have corrected any problems.

When prompted, enter y to back up files listed in syschk. report to a floppy
disk.

If the syschk. report file contains filename entries that are acceptable as input
to cpio, bakchk asks if you want to back up the files at this time. Then bakchk
informs you of the number of floppy disks required to make the backup.

You see a message like

The cpio archive will require 1153 Kbytes. Do you wish to
make a cpio archive at this time? (You must have 2 800K
disks available to proceed.) [y/n, default n]:

Write down the number of Kbytes that the cpio archive will require. You will need
this number later when you are restoring files.

If you decide not to make a backup at this time, enter n, which causes the system to
quit the bakchk program. The bakchk program creates a report in the file
/tmp/Install/AUX/bakchk.report. You can examine this file and use it later
as an input file to cpio if you wish.

A/UX 2.0.1 Incremental Update Guide
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Enter y if you want to make a backup at this time and if you have the required
number of floppy disks available. .

Insert a floppy disk into drive 0 when prompted. s

The bakchk program displays the message
Waiting for floppy

and waits for you to insert a floppy disk into drive 0. Label and number each disk
sequentially, starting with 1. It is very important that you correctly label each disk.

Continue removing and inserting disks as prompted by bakchk.

. Reinsert the backup disks for verification.

After the backup has been made, you see the messages |

xxxx blocks
The archive has been written. Please re-insert the disk(s)
for verification of readability.

Reinsert the ﬂbppy disks one by one, starting with disk 1. The bakchk program
concludes when you see the message

xxxx blocks
Remove the last floppy disk and store your backup disks in a safe place.

The system doesn’t remove files in /tmp/Install/AUX, so you can refer to
bakchk.report later.

Continue the incremental update by going on to the next section, which describes how to load
A/UX 2.0.1 software.

Loading the A/UX 2.0.1 software

To load the A/UX 2.0.1 software onto your 2.0 system you once again use the new A/UX
installer program. This program allows you to load the 15 or so floppy disks that contain

the A/UX 2.0.1 files, prompting you for each disk. This part of the procedure takes about 60

minutes. Follow these steps:

A/UX 201 19
030-1732



11/27/90 : Final Draft—APPLE CONFIDENTIAL

1.

12,

13.

14.

20

Run the installer again.

Enter this command:
/tmp/Install/installer 4 .

The system displays these messages:
Welcome to the A/UX Incremental Update Procedure.

If you have two floppy disk drives, be sucre to insert all
disks only into drive 0 when prompted.

It is not recommended that you interrupt this procedure.
However, if you must do so, you may type g at any time while
the program is waiting for a floppy disk.

Press RETURN to continue
Press RETURN to continue with the update.

You see these messages:

Checking to see if there is enough room to install A/UX...
Please insert A/UX Incremental Update Disks as prompted
Waiting for floppy. Insert disk 1

Insert A/UX Incremental Update Disk 1 into disk drive 0.

Important  Always use disk drive 0 (usually the drive on the right if your
computer has more than one). A

The software loads the files from A/UX Incremental Update Disk 1 onto your
computer and displays this message:

Processing floppy disk 1. <

When all files on A/UX Incremental Update Disk 1 are loaded, you see these messages:
Waiting for floppy. Insert disk 2

Load the remaining A/UX Incremental Update disks.

A/UX 2.0.1 Incremental Update Guide
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The A/UX installer program continues to prompt you to insert the rest of the
disks. When it finishes loading files from the final disk, it automatically runs the
postinstall program, which in turn runs autocon£ig to put device drivers back
in your kernel. During this phase, the system prompts you with questions about
Yellow Pages and the like. Be sure to give the same answers as you did when originally
installing the system. If you're not sure of the correct answer, see your network
administrator or answer “No.”

15. Restart the system

Use this command:
sync; reboot

Go on to the next section for instructions on installing the System Folder.

Installing the System Folder

This section shows you how to set up the System Folder on your A/UX disk by using the
Installer found on the System Tools disk. The System Folder contains resources, such as those
necessary for printing, along with desk accessories and other system resources. The resources
in the System Folder on your A/UX disk are accessible from the Macintosh Operating System
and when you are running A/UX Startup.

What you need now

You use the Installer to install Macintosh system resources on your hard disk labeled
MacPartition. Have ready the 6.0.7 System disks, System Tools, Utilities 1 and Utilities 2,
which are in your A/UX Incremental Update Kit.
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Using the Installer

Follow these steps to install the Macintosh System Folder:

1. Insert the System Tools disk.
2. Open the Installer.

Double-click to open the Installer icon. The Installer welcome screen appears as
shown in Figure 7.

s Figure7  Installer welcome screen

@ Welcome to the Apple Installer

Your Macintosh needs certain software to start up.

The Installer places this software on your disk
in the System Folder. System Folder

"Easy Install* chooses the software Apple recommends and
creates a disk which can be used to start up your Macintosh.

("Customize” if you are sure you want to override those
recommendations.)

3. Click OK to clear the welcome screen.

The welcome screen disappears and the Installer’s primary dialog box (Figure 8)
appears.

2 A/UX 2.0.1 Incremental Update Guide
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s Figure8  Installer primary dialog box

Easy Install

Click Install to place

An update to Version 6.0.5 of
* Macintosh System Software
* Any existing Printer Software

on the hard disk named
& MacParlition

£ject Bisk

4. Verify that the disk indicated on the screen is the one for installation.

Unless you named the disk something else, the hard disk name should be
MacPartition. If the wrong disk is indicated, click the Switch Disk button until the
correct drive’s name appears.

5. Click Customize.

A Important  Be sure to click Customize (not Install) at this point. If you click
Install, the system will display error messages indicating that there is
not enough space. If this occurs, repeat the procedure using the
Customize option. A

The Customize dialog box appears.

A/UX 2.01 23
030-1732



11/27/9%0

6. Select “System software for any Macintosh.”

Final Draft—-APPLE CONFIDENTIAL

The Customize dialog box appears as shown in Figure 9.

Figure9  Customize dialog box selected

Click the items you want to select;
Shift-click to select multiple items.

System software for any Macintosh
Software for all Apple printers
AppleShare (workstation software)

32-Bit QuickDrew
Software for Imagelriter
Software for AppleTalk Imagelriter

@ System software for any Macintesh
Size: 869K
Date: Wed,Mar 7,1990
Yersion: 6095

This packag tains a plete set of System Software for
use on all members of the Macintosh family.

Click Install

© MacPartition

Lject Disk

Easy Install

8. When the System Tools disk is ejected and you see a message to insert a different
disk, insert the specified disk. Repeat this process as necessary.

Depending on the software needed for your system, you may be asked to switch
disks more than once. If the system prompts you to insert the Printing Tools disk,

10.

24

Cancel and repeat from step 1 of this procedure.

When you sce a message reporting that installation was successful, click Quit.

The Installer window closes. (If for some reason the installation was not successful, a
message on the screen reports this, and you can begin the installation again.)

Choose Restart from the Special menu.

A/UX 2.0.1 Incremental Update Guide
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When you choose Restart, the system ejects the floppy disk from the disk drive; you
can now remove the disk. Your computer restarts from a hard drive that contains a -
System Folder. You should now see the Finder. '

11. If desired, update any personal system folders.

The Incremental Update procedure doesn’t update any personal System Folders. If
you have any personal System Folders, you may update them by entering this
command:<<<Need to be any specific place to enter this command? Necessary to
name the system folder>>>

systemfolder -f
At this point the A/UX 2.0.1 update procedure is complete. See Chapter 5 of A/UX Installation

Guide for steps to restore any files that you saved. For information on the features and
enhancements of this version of A/UX, see the accompanying A/UX 2.0.1 Release Notes.

Stopping and restarting the update procedure

To intermpt‘the A/UX incremental update procedure, enter g when the program prompts you
to insert an A/UX Incremental Update disk. When you interrupt the update procedure by
entering q, you see this message:

Do you wish to continue the A/UX 2.0.1 Incremental Update [y/n,
default =y, ? for helpl]>>>

To continue the installation, enter y and continue with step 13.
If you enter n, you see this message
Quitting A/UX 2.0.1 Incremental Update procedure.

and the A/UX installexr program returns a command prompt. You can either resume the
incremental update immediately by restarting the A/UX installer program, starting with
step 3 of the previous section, or perfform the A/UX 2.0.1 update at a later date.

A Important  Don't attempt to interrupt the A/UX 2.0.1 update at any point other
than when the Installer program prompts you for a disk. A
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If you interrupt the A/UX update process, the A/UX installer program is designed to
restart at the correct point the next time you run it. For example, if you've successfully copied
A/UX Incremental Update Disk 1 through Disk 5 and then interrupt the update process before
inserting A/UX Incremental Update Disk 6, the A/UX installerprogram will keep track of
which disk was the last to be loaded. When you restart the update, the A/UX Installer program
will automatically prompt you for A/UX Incremental Update Disk 6.

2 A/UX 2.0.1 Incremental Update Guide
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s Three System 6.0.7 disks: System Tools, Utilities 1and Utilities 2,

A\ Important Before you begin the update procedure, make sure that you have
backed up all your files, including any DAs or, Fonts you have
installed in your personal system folder. Then follow the
instructions in the following sections. a

Updating to A/UX 2.0.1 for a Macintosh IIsi

If you're using the A/UX 2.0.Incremental Update kit to run A/UX 2.0.1 on a Macintosh
IIsi, you must first update the external hard disk of another system running A/UX 2.0,
then transfer the hard disk to your IIsi after the update is complete.

s Figurel  Updating to A/UX 2.0.1 for a Macintosh Ilsi

incremental

update

Existing 2.0 system

Macintosh IIsi

£

A\ Important In order to run A/UX on a Macintosh IIsi, you must have a math
coprocessor, the Motorola MC68882 floating-point unit (FPU). For
more information, see your authorized Apple dealer or
representative. a
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.

2. If the Macintosh disk dialog box appears, click Macintosh..

You should see a window showing the contents of the disk as shown in Figure 3. If
you do not see this window, double-click the disk icon labeled A/UX Startup.

s Figure3  The A/UX Startup window <<<to be replaced with current screen shot>>>

EOE==——= n/uH Startup =———=n3|
848 items 276K in disk BKavailable
O

1>

esch read_disk A/UX Startup

T =

3. Select everything in the A/UX Startup window.

Use Select All from the Edit menu. Another way to select all items in the window is to
position the pointer so that it does not touch any of the icons, then press and hold
down the mouse button while dragging the pointer across the icons you want to
copy. Notice that this draws a dotted line box around the icons. When the box

encloses all icons shown in Figure 3, release the mouse button, and the icons are
highlighted.

4. Drag the selected icons to the MacPartition icon.

Point to any of the highlighted icons. Press and hold down the mouse button while
you drag the icons onto the MacPartition hard disk icon. Release the mouse button
when the MacPartition icon is highlighted. Click OK when the system asks you
whether to replace files with the same name.

5. Eject the A/UX Startup disk.

4 A/UX 2.0.1 Incremental Update Guide
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Starting the installer program

The next phase of the update process is to use the installer program to perform system
checks. Follow these steps:

1'

Open the root hard disk icon.
Double-click on the icon labeled /.

Insert the A/UX Installation Tools disk into the drive, and open the disk
icon if it doesn’t open automatically.

Drag the Install folder to the /tmp icon.

4. Eject the A/UX Installation Tools disk.

Drag the disk icon to the trash or choose Eject from the File menu. Remove the A/UX
Installation Tools disk and put it in a safe place.

Log in to the root account..

If you are not already logged in to the root account (in other words, if you're not the
super user), log in as root now.

Shut the system down to single user mode.

Enter this command in 2 Command Shell window:
/etc/shutdown

Important  Make sure you type the shutdown.command. DO NOT use the Shut
Down command from the pull down menu. A

If the system prompts you to enter a run level, enter s.

After you enter the shutdown command, messages similar to these appear:

SHUTDOWN PROGRAM
Fri Nov 9 16:44:57 1990

A/UX 2.0.1 Incremental Update Guide
030-1732



1127/90 Final Draft-APPLE CONFIDENTIAL

12

Updating to A/UX 2.01 requires approximately 16,000 free blocks (8 Mb). If the
system displays a message indicating that more room is needed for the A/UX 2.0.1 -
update, remove unnecessary files to increase the available space.

You may be able to increase the available space with the tunefs command To
determine if there is additional space available through tunefs , use tunefs -p
on the root filesystem. For example:

tunefs -p /dev/dsk/c?/d0s0

If the minimum free space that displays is more than 5%, you can reduce it to create
more free space. To do this, enter reboot at the A/UX Startup prompt, and
during the reboot process press CTRL -. to stop the boot process in Startup mode,
then enter this command:

tunefs -m 5 /dev/default

After entering the tune£s command, repeat the previous steps 6 through 10.

Review the system checker report file and preserve, remove, and back up files as
necessary.

Examine /tmp/Install/AUX/syschk.report, as described in the next
section, and save, remove and back up any files as necessary. If there are no A/UX
files that you are interested in preserving, skip to the section “Loading the A./UX
2.0.1 software.”

Using the System Checker

The programs described in this section, the system checker and bakchk, are provided to
assist you in the update process. You run these programs from your current A/UX operating
system. You also back up your files from A/UX, with floppy disks formatted in the Macintosh
Operating System. If there are no existing A/UX files that you wish to save, skip to the section
“Loading A/UX 2.0.1 software.”As shown in Figure 5, updating your current A/UX 2.0 system to
A/UX 2.0.1 consists of these parts:

8
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10

Figure§  Updating your A/UX 2.0 system to 2.0.1
ﬁ/
@ Hard Disk

@ Install B
New
system files

system files

A/UX Insta

Iﬂ%umcnh( vrdate

la]a]

Saved Files
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Your current system and the new release

By running the System Checker, you can identify these categories of files:

12

Current A/UX distribution files that will be replaced with new files of the same name. For
example, /etc/inittab on your current system may be replaced by the /etc/inittab
file in the new release.

Certain files that will be replaced have essential information that you may wish to preserve;
for instance, your password file and parts of your /etc/inittab file. You can use the
System Checker to identify A/UX distribution files that have been modified since their
installation. The System Checker program lists these files in a report file called
syschk.report. You can modify that list and use bakchk to copy listed files onto
floppy disks.

User-named files that happen to have the same name as one of the new A/UX distribution
files and thus are overwritten. You should rename these user files to avoid conflicts with the
new files. As a general rule you should not create new files in directories that contain the
A/UX distribution, such as /etc and /bin.

The System Checker lists in syschk . report any existing user files that have the same
name as A/UX distribution files in the new installation. You can use this information to
rename those files or make backups of them while you are backing up the essential A/UX
distribution files. You can later restore your own files from these copies, renaming them or
placing them in an appropriate directory to avoid collision with A/UX distribution file
names.

A/UX 2.0.1 Incremental Update Guide
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#
etc/inittab

etc/motd

etc/passwd ' e
etc/server

etc/startup

# unix

These files will be replaced by the corresponding A/UX distribution file in the new release. You
can use bakchk to back up these files as explained in “Using bakchk to Back Up Files,” in
Chapter 5 of A/UX Installation Guide.

When you upgrade to A/UX 2.0.1, your system will contain the new A/UX distribution files. You
can then restore your old A/UX files or modify the new A/UX distribution files to include your
customized information. (For example, you can back up /etc/inittab, and after installing
the new release, incorporate the changes from your old /etc/inittab file into the new
/etc/inittab file.) “Restoring Saved Files” in Chapter 5 of A/UX Installation Guide helps
you customize your new A/UX system.

Follow these steps to decide which files to back up:
1. Carefully read the list of modified files in the syschk. report file.

A general rule is to back up filenames that you recognize and files that you may have
modified. Most files in /et c should be backed up. You probably do not need to
back up such files as old log files.

2. Edit syschk.report.

Edit the syschk. report file by putting a number sign (#) in the first column of
each line containing a filename that you do not wapt to back up (or by deleting the
line from the file). In the example, you will notice that unix has a # in the first
column, because this kernel will be obsolete once you install the new release. Files
such as old log files (for example /usr/spool/1p/oldlog) and binary files
probably do not require backup.

14 A/UX 2.0.1 Incremental Update Guide
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Files to be removed

o o d

Part 3 of the syschk . report file contains a list of all A/UX distribution files on your current
A/UX system that are no longer part of the A/UX release.

Part 3 of a sample syschk. report file is listed here:.

# These files are no longer in A/UX, and should be removed:
#
README
/usr/include/local/dbug.h
/usr/include/local/rmt.h
/usr/spool/lp/FIFO

01d autoconfiguration files (pre-2.0) WILL NOT work with
A/UX release 2.0. These files must be removed. Following
installation of A/UX, re-install third-party drivers ONLY
after consulting your vendor regarding usability with 2.0.

W N Y W .
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2,

18

Enter /tmp/Install/bakchk to check files in syschk.report.

The bakchk program is in the same directory as the installer program. Enter this
command: . '

/tmp/Install/bakchk

The bakchk program checks the syschk . report file for inconsistencies and
displays this message

Trying dummy cpio...

The bakchk program inspects the syschk . report file to determine whether it
contains acceptable input for a cpio command. If bakchk finds problems with the
syschk. report file (for example, if bakchk could not locate a file), you see a
message like ‘

could not locate the following files:

< reports >
< documents >

and bakchk quits. If you see this message, examine the contents of the
syschk. report file and correct any errors reported by bakchk. Then run bakchk
again to make sure you have corrected any problems.

When prompted, enter y to back up files listed in syschk. report to a floppy
disk.

If the syschk. report file contains filename entries that are acceptable as input
10 cpio, bakchk asks if you want to back up the files at this time. Then bakchk
informs you of the number of floppy disks required to make the backup.

You see a message like

The cpio archive will require 1153 Kbytes. Do you wish to
make a cpio archive at this time? (You must have 2 800K
disks available to proceed.) [y/n, default n]:

Write down the number of Kbytes that the cpio archive will require. You will need
this number later when you are restoring files.

If you decide not to make a backup at this time, enter n, which causes the system to
quit the bakchk program. The bakchk program creates a report in the file
/tmp/Install/AUX/bakchk.report. You can examine this file and use it later
as an input file to cpio if you wish.

A/UX 2.0.1 Incremental Update Guide
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12.

13.

14.
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Run the installer again.

Enter this command:

/tmp/Install/installer ' .

The system displays these messages:

Welcome to the A/UX Incremental Update Procedure.

If you have two floppy disk drives, be sure to insert all
disks only into drive 0 when prompted.

It is not recommended that you interrupt this procedure.
However, if you must do so, you may type g at any time while
the program is waiting for a floppy disk.

Press RETURN to continue
Press RETURN to continue with the update.

You see these messages:

Checking to see if there is enough room to install A/UX...
Please insert A/UX Incremental Update Disks as prompted
Waiting for floppy. Insert disk 1

Insert A/UX Incremental Update Disk 1 into disk drive 0.

Important  Always use disk drive 0 (usually the drive on the right if your
computer has more than one). A

The software loads the files from A/UX Incremental Update Disk 1 onto your
computer and displays this message:

Processing floppy disk 1. <

When all files on A/UX Incremental Update Disk 1 are loaded, you see these messages:
Waiting for floppy. Insert disk 2

Load the remaining A/UX Incremental Update disks.

A/UX 2.0.1 Incremental Update Guide
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Using the Installer

Follow these steps to install the Macintosh System Folder:

1. Insert the System Tools disk.
2. Open the Installer.

Double-click to open the Installer icon. The Installer welcome screen appears as

shown in Figure 7.

s Figure7  Installer welcome screen

@ Welcome to the Apple Installer

Your Macintosh needs certain software to start up.

The Installer places this software on your disk
in the System Folder. System Folder

“Easy Install” chooses the software Apple recommends and
creates a disk which can be used to start up your Macintosh.

("Customize” if you are sure you want to override those
recommendatiorns.)

3. Click OK to clear the welcome screen.

The welcome screen disappears and the Installer’s primary dialog box (Figure 8)

appears.

2 A/UX 2.0.1 Incremental Update Guide
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6. Select “System software for any Macintosh.”
The Customize dialog box appears as shown in Figure 9.

= Figure9  Customize dialog box selected

Click the items you want to select;
Shifrt-click to select multiple items.

System softiwsare for any Macintosh
Software for all Apple printers
Appleshare (workstation software)

32-Bit QuickDrew
Software for Imagelriter | © MacPartition

Software for RppleTalk Imagelriter

System softvare for any Macintesh Eject Disk

Size: 869K
Date: Ved,Mar7,1990
Version: 6035

This package contains a complete set of System Software for
use on all members of the Macintosh family.

7. Click Install

8. When the System Tools disk is ejected and you see a message to insert a different
disk, insert the specified disk. Repeat this process as necessary.

Depending on the software needed for your system, you may be asked to switch
disks more than once. If the system prompts you to insert the Printing Tools disk,
Cancel and repeat from step 1 of this procedure.

9. When you see a message reporting that installation was successful, click Quit.

The Installer window closes. (If for some reason the installation was not successful, a
message on the screen reports this, and you can begin the installation again.)

10. Choose Restart from the Special menu.
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If you interrupt the A/UX update process, the A/UX installer program is designed to
restart at the correct point the next time you run it. For example, if you've successfully copied
A/UX Incremental Update Disk 1 through Disk 5 and then interrupt the update process before -
inserting A/UX Incremental Update Disk 6, the A/UX installerprogram will keep track of
which disk was the last to be loaded. When you restart the update, the A/UX Installer program
will automatically prompt you for A/UX Incremental Update Disk 6.
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