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LIMITED WARRANTY ON MEDIA
AND REPLACEMENT

If you discover physical defects in the
manual or in the media on which a
software produa is dWributed, Apple
will replace the media or manual at
no charge to you provided you return
the item to be replaced with proof of
purchase to Apple or an authorized
Apple dealer during the 90-day period
after you purchased the software. Jn
addlion, Apple will replace damaged
software media and manuals for as
long as the software product is
included in Apple's Media Exchange
Program. While not an upgrade or
update method, this program offers
additional protection for up to two
years or more from the date of your
original purchase. See your
authorized Apple dealer for program
coverage and details. In some
countries the replacement period
may be different; check with your
authorized Apple dealer.
AU. IMPUED WARRANTIES ON
THIS MANUAL, INCUJDING
IMPLIED WARRANTIF.S OF
MERCHANTABIUTY AND FITNW
FOil A PARTICULAR PURPOSE, ARE
IlMlTED IN DURATION TO NINm
(90) DAYS FROM THE DATE OF THE
ORIGINAL RETAJL PURC~E OF
TH1S PRODUCI'.

Even though Apple has reviewed this
manual, APPLE MAKFS NO
WARRANTY OR REPRFSENTATION,
ElTHEll EXPRESS OR IMPUED,
WITH RFSPEO' TO THIS MANUAL,
D'S QUALrl'Y, ACCURACY,
MERCHANTABIUTY, OR ~
FOR A PARTIClJLAR PURPOSE. AS A
llFStD.T, THIS MANUAL II SOW
•AS IS: AND YOU, THE
PURCHASER, ARE ASmMING THE
ENTIRE RISK AS TO D'S QUAll'lY
AND ACCURACY.
IN NO EVENT WILL APPI.E BE
IJABLE FOR DIRECI', INDIRECI',
SPECIAL, INCD>ENl'AL, OR
CONSEQUENTIAL DAMAGFS
RFStD.TINGFROMANYDEFECI'OR
INACCURACY IN THIS MANUAL,
even if advised of the possibility of
such damages.
1lfE WARRANTY AND REMEDIF.S
SET FORTH ABOVE ARE EXCLUSIVE
AND IN LIEU OF AU. omm, ORAL
OR WRm'EN, 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.

219190 A/UX Warranty
(follows copyright page)
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About A/UX 2.0.1
AJUXG» version 2.0.l is the latest version of the A/UX operating system that
was specifically designed to run on the new Macintosh' Ilsi, 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 Xwindow 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 AIUX Installation Guide.
The MacX 1.1 Release Notes are bundled with these release notes. You may
want to store them in the Apple MacXBinder for easy reference. For
additional information about MacX and the XWindow 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.l release notes give you information on
• inst.ailing and updating A/UX
• using A/UX 2.0.l with your Macintosh Ilsi
• inclusion of MacX'1' in A/UX
• adjusting the mouse control settings and configuring a multiple
monitor setup
• new versions of the awk programming language and Korn shell
• enhancements to ANSI C header files
1
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asynchronous seiial support in A/UX
using CommandShell function keys
using CDs with A/UX
The latest versions of Macintosh System Software, POSIX, and
sendmail

• MacX 1.1 Release Notes
• Reference manual update
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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
AIUX 2.0.1 Incremental Update Guide. Use this guide to install A/UX 2.0.l on your existing

system.
•

Note: To install A/UX 2.0.1 on a Macintosh Ilsi you must follow special installation
instructions. See Running AIUX 2.0.1 on a Macintosh Hsi 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 2.0follow 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 Ilsi
The Macintosh Hsi 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) inst.ailed on your Macintosh Ilsi 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.
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• Figure 1
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No FPU - Can NOT launch en R/UH
temel.

You may run any standalone
progroms that do not need
that part of the hardware.

IN-10

(Continue) (

EHlt

J

See your authorized Apple111 dealer for information on installing a NuBus or 030 Direct Slot
adapter carci.
In addition to the capacity to run A/UX 2.0.1, the Macintosh Ilsi 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 Ilsi 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 Ilsi 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
031--0141

AIUX 2.0.1 Release Notes

11/27190

Ftnal Draft
Highly ConftdenuaJ..Apple Eyes Only

(
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 XWindow 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. Log fn 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.
~Tip

Asimple 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 a 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.l Release Notes
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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.

• Figure 2

Mouse Control Panel settings

control P11nel

I, 'II !1111111

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. Log in 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.
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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
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To set a multiple monitor configuration, follow these steps:
1. Choose ~ntrol Panel from the Apple menu
2. OJck the Monitors Icon from the scrolling list on the left.
Use the scroll bar if necessary to bring the Monitors icon into view.

3. Position each monitor Icon accordJng 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.

4. Click the close box.
S. Choose Logout from the Spedal 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. Choose Control Panel from the Apple menu
2. Olck the Monitors Icon from the scrolling list on the left.
Use the scroll bar if necessary to bring the Monitors icon into view.
3. 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.

8
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4. Choose Logout from the Spedal menu to implement the changes.
Your menu bar will now appear on the newly designated monitor, however your Login
dialog box, Mouse pointer, and starus 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. Oick 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.
Asmall happy Macintosh icon appears next to the monitor number as shown in Figure 4.

C

•

Figure 4

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.
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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.l offers the latest version of the a wk programming language. There are many new
features, the most significant being the addition of user-defined functions. Other
enhancements include:
• dynamic regular expressions such as added text substitution and pattern-matching
capabilities
• enor message improvement
• multiple file input capacity
• command-line argument access
For ioore 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
• sixnewvariables: ERR.NO, FPATH, LINENO, OPTARG, OPTIND, and PS4
• new options added to built-in commands

For ioore information about the new version of the Korn shell, see the ksh reference manual
page.
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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 PBWri te. See Inside Macintosh Volume II, page 185 for more
information.

CommandShell function keys
A/UX 2.0.l 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
VTlOO 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
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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 Ilsi.

POSIX 1003.1-1990
A/UX 2.0.l supports the latest version of the IEEE POSIX 1003.l standard. For more
information see A!UX Guide to POSIX, Vmion 2.0.

Version 5.65 of send.mail
A/UX 2.0.1 includes version 5.65 of the sendmail 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: libc and libmac. 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.l, do not use shared libraries.

12
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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 lpr. You may select the System Vprint spooler by setting the environment variable
SPOOLER to lp.
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About the MacX 1.1 Release Notes

Mac:xn' 1.1 is a full XWindow System, Version 11, Release 4 server
implementation with dramatically increased performance. MacX 1.1
comes with A/UX version 2.0.l; 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
• user hints
• limitations
For more information about MacX, see MacX for AIUX Supplement and
MacX User's Guide. You can store these release notes in the Apple MacX
Binder.
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About MacX 1.1
MacX 1.1 is an XWindow System display server that allows you to use Xclient applications on
your A/UX Finder11' desktop. MacX 1.1 is based on XWindow System, Version 11; Release 4,
and includes
• the display server
• the xcalc client application
After you install A/UX 2.0.1 on your system, look for MacX 1.1 in the mae/ma•ll (l:lirectory. 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:
• MacX for A!UX Supplement
• 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
• compiling directories of font files
• displaying nonrectangular windows

Copying images to the Macintosh Oipboard
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
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Follow these steps to copy an image from your screen to the Clipboard while running MacX.

1. Open MacX by double..cJ.icldng its icon.
2. Open a client application.
To open a client application, create a remote command or enter a command at a
command line in a tenninal emulator window.

3. 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 crosshalr 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 crosshalr 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.

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
paste an image into an X application.
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C.Omplling dJrectorles of BDF files

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

In MacX 1.1 you

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

The Font Director window

~J

MdCH fonh
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-8itstnlllll-Chartw-80W-l-NenN1-25-240-75-75-P•154-IS08859-1

l
Sbow:I Rll Fonts

(New Font ... )

llew By:I Femily
( Update Font Directory ]

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

New Entry Type:

I

Macintosh Font

!l

OK

J

( Cancel )
font Family: l_a_th_e_n_s_ _ _ _ ___.

I

Point Slze:cnJ ....1_2_....
0101d

O ltallc

0Shadow
OOutllne

OUnderllne
OMonospace

4. Oloose 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
JOOUSe 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: ._I_H_F_o_nt_ _ __.I (

OK

J

( Cancel
Compile a BDF File •••
(Compile a Folder of BDF Flies ... )

s.

Clkl C:Ompile a Folder of BDF Files.
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The dialog box shown in Figure 8 appears.
• Figure 8 · Finding the folder of BDF files

c::>Hard Disk
EjCH t

CJ jnmesb
C MncH 1.1 d4 (Eng.build)
C MacH screen shots
CJ Misc.
CJ Modem stuff
CJ more screen shots

Drlue
Open
Cancel

6. Locate the folder containing the BDF files you want to compile.
In Figure 8, the BDF files to be compiled are located in the "fonts" folder on Hard

Disk.

7. 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.
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Selecting a font file

c::iHerd Disk

D
D
D
D
D
D

cherBIO.bdf
cherB 12.bdf
cher814.bdf
cher818.bdf
cher824.bdf
cherBIOB.bdf
D cherB 11 O.bdf
D cher8112.bdf

[
11Bir

Ele<t
Drlue

)

Open
Cancel

8. Select any of the font mes In the dJalog 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.
9. Click OK In the New Entry dJalog box.

The New Entry dialog box disappears. The newly compiled fonts appear in their
original folder without the suffix . bdf. For example, the charBl o. bdf font files
appears in the "fonts,, folder as cha rBl o. The type of file also changes from
"document" to "MacX document." Figure 10 shows the new MacX font names in the
"fonts" folder.
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• Figure 10 MacX font names in the "fonts" folder
-•--~------=---

&mt

D
D

C1bri08
dllrBOl.bdf
0 . . . .10
0 CllWr810.lMtf
011w112
D lllrit 2.wr
D llllrit4

DClllritOdf
D 11w1111
D dari18.lldf
D cihri24
D allri24.lldf
Clllril08

D .,...IOl.bdf
OdarillO

c "*'9110.bdf
0-..112
.....a112.bdf
D eMr9114
Clhrill 4 .bdf
D lhri118
D ehrittl.bdf
Olllllri124
0 llhril24.bdf

0

c

fonts

- - ----- --=-=--=-------~!! EE

Sb KM

Last Hodifitd

HeoX - - . . i t
211( - - - t
llC Heel(

IO:l2 AM
Thu, Nov I, 1'90
Sun, DK JI, 1'89 I :58 PM
Thu, Nov I, 1990 10:32 AM
Sun, DH JI, lff' I :57 PM
Thi.I, Nov I, 1990 10:31 AM
Sun, DH 11, 1989 1 :57 PM
Thi.I, Nov I, 1990 10:31 AM
Siii, DH SI, 1989 I :57 PM
Thu, Nov I, 1990 10:SI AM
Swi, r>.c S1, 1989 I :57 PM
Thu, Nov I, 1990 10:SI AM
Siii, DH SI, 1989 1 :57 PM
Thu, Nov I , 1990 10:31 AM
Slit, DH J1, 1989 1 :57 PM
Thu, Nov I, 1990 10:31 AM
Swi, r>.c JI, 1989 I :57 PM
Thi.I, Nov I, 1990 IO:SJ AM
Sun, DH JI, 1989 I :57 PM
Thu, Nov I , 1990 10:31 AM
Sun, r>.c JI, 1989 I :57 PM
Thu, Nov I , 1990
IO:UAM
Sun, D.c JI, 1989 1 :S7 PM
Thu, Nov I, 1990
10:31 AM
Sun, i>.c ·s 1 , 1989 I :57 PH

71(

._,_t

22K . . _ t
llC tt.X.._t
241<

.._t

tK HeoX--.nt
261< doclrMnt
10K Hae)( docll'lllftt
291( 4oc11Mnt
t JK Hlcl< docul'Mnt
ISi( -..n.nt
71( Hie)( docll'lllftt
21K . . _ t
llC Hlcl< docwnent
22K docllMnt
8K Mic)( docll'lllftt
24K - - t
9IC Hae)( doownent
27K doo<.IMnt
I OK Hlcl< docwnent
JOK ....,_t
1SK H1c1< doc11111ent
J7K doc11ntnt

l2:J

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 fn the Font Director window.
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MacX updates the Font Directory file. The new MacX font fdes appear in the Font
Director window. You can also quit and restart MacX to update the Font Directory
file.

12. If you're done complllng 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 oclock 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.
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• Figure 11 The Set Window Style pop-up menu

•

lconl!I_
IIl\.[[ I

Temp<1ra111y fld<1rrt
Copy Screen to CUpboerd ...
Kiii Client ...

••l fl!

Slmple

•n ,,.l!l Groweble

XB
XU

Show BltW Root Window
Show Color Root Window

fll Rounded BoH

[ii Shadowed Box

[!] Plain BON
11 Client specified

J

• aterm

6 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. t:.

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. )
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It is not always possible to predict memory requirements before performing some types of
operations, so 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, -rroubleshooting," 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.
• 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.

• Figure 12 Choosing a display screen in the New Remote Command window
Neui Remote Command
Remote Commend:

l

J
n Host... I

II (O) Bl>W Rootless

Commend Name~

~ (l) BO'W Rooted

Wllillilil ...... (2) Color Rootless

B
==::r----

II (

(3) Color Rooted

( l:HP.CU1 e

Output'\:.

Userneme:_I_ _ __,

O EKecute

et Startup

I(

)

SP. t

Cen<el

Password:_!_ _ __,
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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 server:0.2
to display the xclock

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 xclock 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 a 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.
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RunnJng 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 t wm, 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
defauh 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 t wm window manager allows you to do this by providing the - s flag option. For
example, enter
twm -s -display

server: O.1

to start twm only on the black-and-white rooted screen [(1) B&W Rooted]. For more
information, see t wm(l) in Xl 1 Command Reference for AIUX.

• 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-andwhite 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.
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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 perform, 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
031-0141

MacX 1.1 Release Notes

Final Draft
Highly Confidential-Apple Eyes Only

11127190

(
• Figure 13 The Method pop-up menu in the Connection Settings box

I

OK

I

( tencel )
Hestllst:

·-~~'t.
~--·
MacTCP
Can:nectian Tool
forun with M&cX only

I

(

1.1d2," 1,88, 1989, 1'90
Cwnput•r, Inc.

"PP'-

Conflicts between the Xll protocol and Macintosh keyboard characters
In order to conform to the Xl 1 protocol, MacX translates keypresses into a predefined set of
Xll "keysyms." This set contains the Xll character set (ISO Latin-1) and a number of specialpurpose keys, such as the RETURN key. If you type a character on a Macintosh keyboard that
MacX cannot translate into the Xl 1 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.
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zclipboard

and the Macintosh Clipboard

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

Oosing 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, dose 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:
• ChangeHost
• SetAccessControl
• SetScreenSaver
• ForceScreenSaver
• SetFontPath
• ChangeKeyboardControl
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For rootless screens, MacX ignores these requests:
• CirculateWindow
• GrabPointer
• 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 xg if, 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 Xuser 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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Proble11ls displaying sample text in Font Director window
When you ~e 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.
11
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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.

AIUX Command Reference, Section l(A-L)
df(l)
Replace with deroff.1(1) page 2 through df.1(1) page 3.
f77(1)
Replace with expr.1(1) page 3 through f77.l(l) page 3.
ksh(l)
Replace with ksh.1(1) page 1 through last.10) page 1.
AIUX System Administrator's Reference, Sections lM, 7, and 8
newconfig(lm)
Replace with newconfig.lm(lm) page 1 through
newfs.lm(lm) page 1.
sendmail(lm)
Replace with sendmail.lm(lm) page 1 through
setport.lm(lm) page 1.
setfile(l)
Replace sed.1(1) page 5 through sh.1(1) page 1.
startmac(l)
In the NUX 2.0 Release Notes this manual page was
mistaken inserted in section lM.A replacement page is
provided with sprayd(lM) on the front and
StartMonitor(l) on the back to repair section lM. To
insert startmac(l) properly in Section 1, replace the
original ssp(l) with the new ssp(l) backed by
startmac(l) on through to split(l) page 1.
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Errata
The command settc has been changed to setfile. All occurances of settc should be
corrected to read set file. Please mark the following pages in these books:
• In All1X Toolbox: Macintosh ROM Interface, pages 1-3, and6-15 change all occurances of
settc to setfile.
• In All1X Command Referen<:e Section 1(A-L), page three of the f cnvt <1 > reference manual
page, change all occurances of settc to set file.
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Contents of Rolling Review #2
November 21, 1990

X WINDOW REFERENCE FOR NUX
Entry (Pau Number)

Author: Description or Changes

No recently-changed man pages were detected.

A/UX PROGRAMMER'S REFERENCE
Entry (Pass Number)

Author: Description or Changes

No recently-changed man pages were detected.

A/CJX COMMAND REFERENCE
Entry (Pass Number)

Author: Description or Changes

awk .1 (Pass 2)

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.

df . 1 (Pass 2)

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
learned about this program reporting different free
spaces for root and nonnal users. I tried to document
this as a feature by adding a paragraph this checkout
cycle.

f77 .1 (Pass 2)

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: Regulariz.e SEE ALSO for
automatic checking.
BY kathyw: Cosmetic: Regulariz.e 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.

ksh.l (Pass2)

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

(

•
-2-

•
BY mikee: Added section OD ksh overview.
Commented out section OD process substitution; this
is not supported in A/UX 2.0. Added in editorial
c:orrections. Clarified use of • command in
CAVEATS.
settc .1 (Pus 2)

BY mikee: Added coverage for all flag options,
including desktop location, and attributes. Rewrote
SYNOPSIS accordingly.

A/UX SYSlEM ADMINISTRATOR'S REFERENCE
Entry (Paa Number)

Author: Description or Changes

newconfig. lm (Pass 2)

BY mikee: Added the -k tlag option as well as
references to kconfig(lM). Changes received from
John Sovereign.
BY mikee: Made several cosmetic changes after beta
review by engineering and DTP editorial staff.

sendmail. lm (Pus 2)

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

L
deroff(l)

deroff(l)

SEE ALSO
eqn(l), nroff(l), tbl(l), troff(l).

BUGS
deroff is not a complete troff interpreter, so it can be confused by subtle constructs. Most such errors result in too much
rather than too little output
The -ml flag option does not handle neste.d lists correctly.
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df(l)

df(l)

NAME
df -report the amount of wiused storage capacity for a disk

SYNOPSIS
df -t [-£] [-Tfile-system-type] [mount-point] .••
df -P [•i] [-Tfi/e-system-type] [mount-point] .••
df ..s [-i] [-Tfile-system-type] [mount-point] •••

DESCl.IPnON
df prints out &he number of free blocks and free inodes available
for mounted file systems. File systems may be specified either by

device name (for example, I dev I dsk/ c Os OdO) or by filenames
(for example, I us r ). 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 &he mounted file systems is printed.
For Bezkeley file systems (BSD), the remaining free space is calculated differently depending on whether you are using the root
accolDlt 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(lM) parameter. However, you should not
reduce this parameter because of the danger of increased fragmentation resulting in impaired performance.
The following ftag options are suppcxted:
-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 reported. Available with -P and-B options only.
•P list free disk blocks in the POSIX style of output format (POSJX Usez Portability Extension).
-t report the total allocated block and inode figures along with
everything else. Not available when the -P or -B flag op1ions are used.
-T file-system-type
establish the type or file system as file-system-type. The ac-

1
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df(l)

df(l)

cepted types are: 4. 2, and 5. 2. See fstab(4) for more
detailed infonnation regarding file system types.
FILES

/bin/df

/dev/dsk/*
/etc/mtab

disk partitioning
list of currently mounted file systems

SEE ALSO

mount(lM), fs(4), fstab(4), mtab(4).
BUGS
Since inodes are file system dependent, the number of inodes reported 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 c.ommand:
expr
looks like:

$a

•

'•'

expr • • •
as the arguments are imsecf to expr (and they will all be taken as
the • operator). The following works:
expr
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NAMB
£77-Forlran 77compiler
SYNOPSIS
f77 (-1] (-66) [-A factor] [-c] [-C] [-El [-fl [-F] [-q]
[-I[24s]] [-m] [-Ntabletntrie.s] .•• [-ooutput] [-0] [-onetrip]
[-p] [-R] (-S] (-u] [-U] (-w]jilt•.•
DESCRIPTION
f 7 7 is the Foruan 77 compiler; it accepts several typeS of file ar-

guments:
Arguments whose names encl with • f 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 . f. 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 encl with • r or • e are taken to be EFL
source programs; these are first transformed by the EFL preprocessor. 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(l)
(see ld(l) for link editor flag options):
-A 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.
-f
In· systems without floating-point hardware, use a
version of £77 that handles floating-point constanU and links the object program with the
floating-point interpreter.
-q
Generate additional infonnation needed for the use
of sdb(l)
-ooutput
Name the final output file outpUI. instead of
a.out.

1
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Invoke an object code optimizer.
Prepare object files for profiling (see prof(l)).
Remove the dynamically created assembler input
file upon completion.
Compile the named programs and leave the assem-s
bler language output in corresponding files whose
names are suffixed with . s. (No • o files are created.)
The following flag options are specific to f7 7:
-onetrip Ptrlonn all DO loops at least once. (Fortran n
DO loops are not perfonned at all if the upper limit
is smaller than the lower limit)
-1
Sarneas-onetrip.
-6 6
Compile as a Fortran 66 program.
-C
Generate code for run-time subscript rangechecking.
-E
The remaining characters in the argument are used
as an EFL flag argument whenever processing a • e
file.
-F
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.)
-I[24s]
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).
-I 2 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 expressions (only) from the size of an integer to 2
bytes.
-m
Apply the M4 preprocessor to each EFL source file
before ttansfonning with the efl(l) processor.
-0

-p
-R

-Ntable entries
Set the maximum number of table entries to the
number entries. Replace table with one of the following letter designations corresponding to a compiler table:
q equivalence table
x external names table
s statement number table
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c
n

-u
-u
-w

comrol block table
identifier table
To allow up to 1000 statement numbers, use Nsl ooOas 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 f77 to treat upper and lower cases separately.
Make the default type of a variable IUldefiMd, rather than using the default Foruan rules.
Suppress all wamiJlg messages. If the flag option is
-w6 6, only Fortran 66 compatibility warnings are

suppressed.
Other arguments are taken to be· link editor flag option arguments,
f77-compatible object programs (typically produced by an earlier
run), or libraries of f77-compatible routines. These programs. together with the results of any compilations specified, are linked (in
the order given) to produce an executable program with the default name a. out.
FILES
/usr/bin/f77
file. [fresc]
input file
file.o
object file
linked output
a.out
temporary
• /fort [pid] • ?
compiler
/usr/lib/f77comp
optional optimizer
/lib/c2
/usr/lib/libF77.a intrinsic function library
/usr/lib/libI77.a Fortran l/O library
C bbrary; see Section 3 in AIUX
/lib/libc.a

Programmer's Reference.
SEE ALSO

asa(l), cc(l), efl(l). fpr(l), fsplit(l), ld(l). m4(1),
prof(l), sdb(l)
.. f77 Command Syntax," inAIUX Programming Languages and

Tools, Volume 1

DIAGNosncs
The diagnostics produced by f77 itself are self-explanatory. The
linke editor. ld(l), may occasionally write messages upon the
output stream(s). ld(l).
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NAMB
ksh - interpret input as commands, in a way that is compatible
with the Bourne shell
SYNOPSIS
ksh [-a] [-e] [-f] [-h] [-i] [-k] [-m] [-n] [-o] [-p] [-r]
[-s] [-t] [-u] [-v] [-x] [-o option] .•• [-c string] [arg ...]
DESCRIPl'ION
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 meaniitg of arguments to the shell.
Structure
A command is an instruction to the shell requesting that the
operating system perfonn some task. Commands can be combined to perfonn highly complex tasks. ksh allows you to combine 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 commands can be implemented as separate utilities.
The structure of commands is fairly simple. Commands are sequences of words. In this context, a word is a sequence of characters separated by one or more nonquoted metacharacters. A
metacharacter is one of the following characters:
; & ( ) I < > newline space tab
These have special meanings to the shell. described below.
The most common command fonn 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 fonn 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 nonnally input at tenninals, but this
fonn 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 [ : command.2 J • • •
This shows that there can be several commands on a line. Some
commands, known as keywords, are required to be at the beginning 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 commands will commonly use identifiers to manipulate quantities and
strings. An identifier is a sequence of letters, digits, or underscores starting with a letter or underscore excluding metacharacters. Identifiers are used as names for aliases.functions, and variables.
Commands
A simple-command is a sequence of blank-separated words which
may be preceded by a parameter assignment list (see "Environment" later in this section). The first word specifies the command
name to be executed. With exceptions described later, the remaining words are passed as arguments to the invoked command. The
command name is passed as argument 0 (see exec(2)). The
value of a simple-command is its exit status if it terminates normally, or (octal) 200+status if it terminates abnormally (see signal(3) for a list of status values).
A pipeline is a sequence of one or more commands separated by a
vertical bar ( I ). The standard output of all but the last command
is connected by a pipe(2) to the standard input of the next command. 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 I I, and optionally terminated by ; , &, or I&. Of these five
symbols, ; , &, and I & have equal precedence, which is lower than
that of && and I J. The symbols && and I I also have equal precedence. A semicolon (;) causes sequential execution of the
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peceding pipeline; an ampersand(&) causes asynchronous execution of the preceding pipeline (that is, the shell does not wait for
that pipeline to finish). The symbol I &causes asynchronous execution of the preceding command m pipeline with a two-way pipe
established to the parent shell. The standard input and output of
1he spawned command can be writt.en to and read from by the
parent shell using the -p flag option of the special commands,
read and print descn°bed later. Only one such command can
be active at any given time. The symbol && ( I I) causes the list
following it to be executed only if the preceding pipeline returns a
zero (nonzero) value. An arbitrary number of newlines may appear in a list, 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 idl!ntifier [in word .•.] ; do list ; done
Each time a for command is executed, identifier is set to the
next word taken from the set of words in word. This effectively loops through the commands in list once for each occurance of a word in word. The commands in list may contain
references to $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 Substitution" later). Execution ends when there are no more
words in the word list.
The notation
for idl!ntifier [in word ... ] ;do list ;done
is precisely equivalent to
for idl!ntifier [in word ... ]
do
list

done
select idl!ntifier [in word ••• ] ; do list ; 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 selection list is printed again. Otherwise the value of the parameter identi.fier is set to null. lbe contents of the line read
from standard input is saved in the parameter REPLY. The
list is executed for each selection until a break ar end-of-file
is encountered.
case word in [pattern [ I pattern] • • • ) list ; ; ] • • • esac
A case command executes the list associated with the first
pattern that matches word. The fonn of the patterns is the
same as that used for filename generation (see ''Filename
Generation" later).
if list ;then list [elif list ;then list] ... [;else list] ; fi
The list following if is executed and, if a zero exit status is
returned, the list following the first then is executed. Otherwise, the list following e li f is executed and, if its value is
7.Cl'O, 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 if command returns a zero exit status.
while list ; do list ; 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, executes the do list; otherwise the loop terminates. If no commands 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 adjacent 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 f causes the word it precedes and all the following characters
prior to a new line 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 additional aliases. If the last character of the alias value is a blank, the
word following the alias will also be checked for alias substitution. 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 executed. Therefore, for an alias to take effect, the alias command 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 pathnames. A flag option to the aliasing facility allows the value of
the alias to be automalically set to the full patlmame of the
conesponding command. These aliases are called ''tracked''
aliases. The value of a tracked alias is defined the first time the
conesponding 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 -l'
integer•'typeset -i'
nohup-'nohup '
r•'fc -e -'
true•':'

type•'whence -v'

Tilde Substitution
After alias substitution is perfonned, each word is checked to see
if it begins with an unquoted tilde(-). If it does, the word prior to
a I 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 I, 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 preceded by a dollar sign $(command) or a pair of grave accents
'command' may be used as part or all of a word; trailing newlines are removed. In the second (archaic) form, the string
between the quotes is processed for special quoting characters before the command is executed. (See "Quoting" later.) The command substitution $(cat file) can be replaced by the equivalent
but faster $<<file). Command substitution of most special commands that do not perfonn 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*,@, f, ?, -, $,and!. A variable (a parameter denoted by an identifier) has a value and has zero or more attributes.
By using the typeset special command, variables can be assigned values and attributes. The attributes supported by the shell
are described later with the typeset special command. Exported 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 parameter. Thus, the expression echo $ENV yields the cUITent 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 "Arithmetic Evaluation" later in this section), followed by a ] . To assign 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 referencing the first element.
The value of a variable may also be assigned by writing:

name-value [name-value ] •••
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H the integer attnl>ute, -i, is set for name the value is subject to
arithmetic evaluation as described later.
Positional parameters, parameters denoted by a number, are assigned 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 underscore 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.
$ {f identijier [ *] }
The number of elements in the array identifier is substituted.
$ {parameter: -word}
If parameter is set and is not null, substitute its value; otherwise 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: ?word}
If parameter is set and is not null, substitute its value; otherwise 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.

8
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$ {partllMterlpattern}
$ {partllMterl #pattern}

If the shell pattern matches the beginning of the value of
parameter. the value of this substitution is the value of the
partllMter with the matched portion deleted; otherwise substitute the value of this partllMter. In the first form, the smallest matching pattern is deleted and in the latter form, the
largest matching pattern is deleted.
$ {partl1Mter%pattern }
$ {partl1Mter% %pattern}

If the shell pattern matches the end of the value of parameter, the value of this substitution is the value of parameter
with the matched part deleted; otherwise substitute the value
of partllMter. 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 executed only if dis 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.
I
The number of positional parameters in decimal.
Flags supplied to the shell on invocation or by
the set command.
?
$

November, 1990

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 commands. 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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ERR.NO

LINENO

OLDPWD
OPTARG

OPT IND

PPID
PWD
RANDOM

REPLY

SECONDS
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Unsetting this variable removes its special
meaning.
The process number of the last background
command invoked.
This variable is used to store infonnation on exported 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 dependent 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 variable removes its special meaning.
This variable is set by the select statement
and by the read special command when no arguments are supplied.
Each time this variable is referenced, the
number of seconds since shell invocation is returned. If this parameter is assigned a value, the
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value returned upon reference will be the value
that was assigne.d plus the number of seconds
since the assignmenL Unsetting this variable removes its special meaning.
The following variables are used by the shell. In A/UX the default values shown may have been set (via a .profile or file) to
different values.
CDP ATH
The search path for the Cd command.
COLUMNS
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.
EDITOR
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 tume.d
on.
ENV
If this variable is set, then parameter substitution
is perfonned on the value to generate the pathname of the script that will be execute.d when
the shell is invoked (see "Invocation" later in
this section). This file is typically used for
alias and function definitions.
FCEDIT
The default editor name for the f c command.
IFS
Internal field separators, normally space, tab,
and newline that are use.d 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 use.d to separate arguments
for the $* substitution (see "Quoting" later in
this section).
HISTFILE
If this variable is set when the shell is invoked,
the value is the pathname of the file that will be
use.d to store the command history (see "Command Reentry" later in this section).
HISTSIZE
If this variable is set when the shell is invoked,
the number of previously entere.d commands
that are accessible by this shell will be greater
than or equal to this number. The default is 128.
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Setting this to a outrageous value. such as
10000. may result in slow startup for a new invocation of ksh.
HOME

LINES

MAIL

MAILCHECK

MAILPATH

PATH

Ps1

12

The default argument (home directory) for the
cdcommand.
If this variable is set, the value is used to determine the column length for printing select
lists. Select lists will print vertically until about
two-thirds of the LINES lines are fille.d.
If this variable is set to the name of a mail file
and the MAILPATH variable is not set. the shell
infonns the user of the arrival of mail in the
specifie.d file.
This variable specifies how often (in seconds)
the shell will check for changes in the
modification time of any of the files specifie.d 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 specifie.d files that have
occurre.d within the last MAILCHECK seconds.
Each filename can be followe.d by a ? and a
message that will be printe.d. 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 "Execution .. 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 character ! in the primary prompt string is replaced
by the command number (see •'Command Reentry .. later in this section). Two successive oc-
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currences of ! will produce a single ! when the
prompt siring is printed.
Se.condary prompt string, by default>.
PS2
Selection prompt siring used within a select
PS3
loop. by default t?.
The value of this variable is expanded for
PS4
parameter substitution and precedes each line of
an execution trace. If omitted. the execution
trace prompt is +.
The pathname of the shell is kept in the environSHELL
ment At invocation. if the value of this variable
contains an r in the basename, the shell becomes restticted.
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
P s 1 prompt (Note that the shell can be compiled· with a maximum bound for this value that
cannot be exceeded.) Unsetting this variable removes 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, PSl, PS2, MAILCHECK,
TMOUT, and IFS. HOME • SHELL, ENV, and MAIL are not set
by the shell (although HOME, MAIL, and SHELL are set by login(l}).

Blank Interpretation
After parameter and command substitution, the results of substitutions 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 *. ? , and [ unless the -f 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 fotmd that matches the pattern, the word is left unchanged. When a pattern is use.d for
filename generation, the character • at the start of a filename or
immediately following a I, as well as the I itself, must be
matched explicitly. In other instances of pattern matching the I
and • receive no special treatment

*
?

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

[[!]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 character not enclosed is matched. A - can be included in
the character set by putting it as the first or Jut character.
A pattern-list is a list of one or more patterns separated from each
other with a I . 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 patterns.

+(pattern-list)
Matches one or more occurrences of the given patterns.
@ (pattern-list)

Matches exactly one of the given patterns.

! (pattern-list)
Matches anything, except one of the given patterns.
Quoting
Each of the metacharacters listed above (see "Definitions" earlier) has a special meaning to the shell and causes termination of a
word unless protected. A character may be protected form interpretation 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 .. n
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 $ ld $2d and so on, where dis the first character
of the IFS parameter, whereas$@ 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 n.
The special meaning of keywords or aliases can be removed by
quoting any character of the keyword. The recognition of function 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 special command let. Evaluations are performed using long arithmetic. Constants are of the form [baset Jn where base is a decimal 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 ++, --, ? : , 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 Commands" later in this section).
Since many of the arithmetic operators require quoting, an alternative 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, < (arithmeticexpression) ) is equivalent to let n arithmetic-expression".
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Prompting
When used intenctively. the shell prompts with the value of Ps 1
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 Exprasions
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
[ Cand l ] • Each expression can be constructed from one or more
of the following unary or binary expressions:
-a file
True ifjile exists.
-b file
True if file exists and is a block special file.
-cjile
True if file exists and is a character special file.
-dfi/e
True ifjile exists and is a directory.
-fjile
True if file exists and is an ordinary file.
-gjile
True ifjilt exists and has its setgid bit seL
-kjile
True if file exists and has its sticky bit seL
-n string
True if length of string is non-zero.
-o option True if the named option is on.
-pfile
True if file exists and is a fifo special file or a pipe.
-rjile
True if file exists and is readable by current process.
-sfile
True if file exists and its size is greater than :zero.
-tn
True if file descriptor number n is open and associated with a terminal device.
-ufile
True if file exists and has its setuid bit seL
-wfile
True iffile exists and is writable by current process.
-xfile
True if file exists and is executable by current process. If file exists and is a directory. the current process has permission to search in the directory.
-z string
True if length of string is zero.
-Ljile
True if file exists and is a symbolic link.
-Ofile
True if file exists and is owned by the effective user
id of this process.
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-Gfile

-s file

True if file exists and its group matches the effective
group id of this process.
True iffile exists and is a sockeL

file! -ntfile2

True iffile! exists and is newe.r than file2.
file! -ot file2

True iffilel exists and is oldez thanfile2.
file! -ef file2

True iffilel andfile2 exist and refer to the same file.
string • pattern

True if string matches pattern.
string ! • pattern

True if string does not match pattern.
string! < string2

True if string! comes before string2 based on ASCII
value of their characters.
string! > string2

True if string! comes after string2 based on ASCII
value of their characters.

(

exp! -eq exp2

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

True ifexpl is not equal to exp2.
exp! -l t exp2

True if exp! 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.
exp! -ge exp2

True if exp! is greater than or equal to exp2.
A compound expression can be consuucted from these primitives
by using any of the following, listed in decreasing order of precedence.
(expression)
True if expression is uue. Used to group expressions.
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! expression
True if expression is false.

expression]

&&

expression2

True if expressionl and expression2 are both true.

expression] I I expression2
True if either expression] 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 precede 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 interpretation 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 error; otherwise, it is truncated to zero length.

18

> lfile

Sames as >, except that it overrides the noclobber option.

>>file

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

<>file

Open file for reading and writing as standard input

<<[-]word

The shell input is read up to a line that is the
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 characters 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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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 standard input
>&p
The output to the co-process is moved to standard 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>&1
means the file referenced by descriptor 2 is to be opened for writing 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,
... l>fname2>&1
first associates file descriptor 1 with file /name. It then associates
file descriptor 2 with the file associated with file descriptor 1 (that
is,fname). In the example
... l<fname2<&1
file descriptor 2 is associated with the tenninal (assuming previous
association by file descriptor 1), and then file descriptor 1 is then
associated with file /name.
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

<&digit
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cmttes a parameter for each name found, gives it the corresponding 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 commands, they become part of the environment The environment
seen by any executed command is thus composed of any namevalue 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 -x commands.
The environment for any simple command or function may be
augmented by prefixing it with one or more parameter assignments. 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 c
set -k
echo a=b c
This feature is intended for use with scripts written for early versions 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 directories with the caller. A trap set on EXIT inside a function is executed 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 local variables whose scope includes the current function and all
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functions it calls.
The special command return is used to reb.J.m from function
calls. Errors within functions return control to the caller.
Function identifiers can be listed with the-for +f option of the
typeset special command. The text of functions will also be
listed with -f. Functions can be undefined with the -f option of
the unset special command.
Ordinarily, functions are WlSet when the shell executes a shell
script The -xf option of the typeset command allows a function 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 monitor option of the set command is b.1.med on, an interactive 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 command, or run some other commands and then eventually bring the
job back into the foreground with the foreground command f 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
typed.
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
st ty 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 nwnber 1, you
can use the name u. Jobs can also be referred to with prefixes of
the string typed in to stan them. Thus, fq %ed would nonnally
restan a suspended ed(l) job, provided a suspended job whose
name began with the string ed was presenL Similarly. the notation
%? string refers to any job whose command line contains string.
The shell maintains a notion of current and previous jobs. In output pertaining to jobs, the current job is nuuted with a + and the
previous job with a -. The abbreviation %+ refers to the cwrent
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 completes triggers any ttap 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 warn you a second time, and the stopped jobs will be terminated.
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 trap command later in this section).
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 de.fined functions. If it does, the positional parameters are saved and then reset to the argwnents of the
function call. When the function completes or issues a RE'IURN,
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 cUITCnt shell process. If a command name is not a special
command or a user defined functi.on, 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 separated by a colon (: ). The default path in A/tJX 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 I, 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 iL All nonexported 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 executes an agent whose job it is to set up the permissions and execute the shell with the shell command file passed down as an open
file. A parenthesized command is also executed in a subshell having access to both exported and nonexported quantities.
Command Reentry
The text of the last HIST SIZE {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 interactive shells that use the same named HISTFILE. The special
command fc is used to list or edit a portion of this file. The portion 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 single command or range of commands can be specified. If you do
not specify an editor program as an argument to fc, the value of
the parameter FCEDIT is used. If FCEDIT is not defined,
/bin/ ed is used. The edited command(s) is printed and reexecuted 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 swu with the letter c, replacing the
first occurrence of the sUing bad with the sUing qood.
Inline Editing Options
Nonnally each command line entered from a tenninal device is
simply typed and followed by a newline (RETURN or LINEFEED).
If the vi, emacs, or gmacs oplion 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 EDI'l'OR variable is usigned a value
ending in either of these option names.
The editing features require that the user's terminal accept RETURN as a carriage return without a linefeed and that a space ( )
must overwrite the cUITeDt character on the screen.
Note: ADM terminal users should set the "spaceadvance" switch to "space". Hewlett-Packard series
2621 tenninal users 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 marl.c 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 option. The only difference between these two modes is the way
they handle CON'IROL-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, "Fis the notation for
CON'IROL-F. The SHIFI' key is not depressed. (The notation .. ?
indicates the DELETE.)
The notation for escape sequences is M- followed by a character.
For example, M-f (pronounced Meta f) is entered by depressing
EsCAPE (ASCll 033) followed by f. (M-F would be the notation
for EsCAPE followed by SHIFr (uppercase) F.)
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All edit commands operate from any place on the line (not just at
the beginning). Neither RETURN nor LINBFEED is entered after
edit commands except when noted.
-F
Move cursor forward (right) one character.
M-f
Move cursor forward one word. (The editor's idea of
a word is a string of characters consisting of only
letters, digits, and underscores.)
-a
Move cursor backward (left) one character.
M-b
Move cursor backward one word.
-A
Move cursor to start of line.
-E
Move cursor to end of line.
-) char
Move cursor to character char on current line.
-x-x
Interchange the cursor and mark.
erase
Delete previous character. (User-defined erase character as defined by the stty command, usually
CONTROL-Hor f).
-o
Delete current character.
M-d
Delete current word.
M--H
Delete previous word. (Meta-backspace)
M-h
Delete previous word.
M--?
Delete previous word (Meta-delete) H your interrupt
character is - ? (DELETE, the default), this command
will not work.
-T
Transpose current character with next character in
emacs mode. Transpose two previous characters in
gmacs mode.
-c
Capitalize current character.
M-c
Capitalize current word.
M-1
Change the current word to lowercase.
-K
Kill from the cursor to the end of the line. H given a
parameter of zero, kill from the start of the line to the
cursor.
-w
Kill from the cursor to the mark.
M-p
Push the region from the cursor to the mark on the
stack.
kill
Kill the entire current line. (User-defined kill character 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

Restore last item removed from the line. (Yant item
back to the line.)
Line feed and print current line.
Set mark. (Null character)

•L
•8
M•J
·M

eof
·p

M-<
M->
·N

... R.string

... o

M-digits

M-letter

Set mark. (Meta space)

Execute the current line. (Newline)
Execute the current line. (RETURN)
End-of•file character, normally CoNTROL-D, will terminate the shell if the cmrent 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 entered, the next command, forward in time, is accessed.
Reverse search history for a previous command line
containing string. If a parameter of zero is given, the
search is forward. The suing is terminated by a RETURN 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 commands that accept a parameter are •• "F, "B, erase,
"D,"K, "R,"P,"N,M-.,M- ,M-b,M-c,M-d,Mf,M-h,andM-"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
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 insert other thar1 the last word

will
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M-

SameasM- •.

Attempts filename generation on the current word.
An astttisk 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 I is appended if the file is a
directory and a space is appended if the file is not a
M-*

M-•

directory.
Usts all files matching current word pattern if an as-

terisk is appended.
Multiplies parameter of next command by 4.
Escape next character. Editing characters, the user's
erase, kill, and interrupt (normally A?) 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).
Display vezsion 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 needed. Most control commands accept an optional repeat count prior
to the command.
When in vi mode on most systems, canonical processing is initially 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 command line. This scheme has the advantages of canonical processing 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 suppon 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 'CIRL' (control) key. The 'SHIFI'' key is not depressed.
Input Edit Commands
By default the ~is in input mode.
Erase
Delete previous character. (User-defined erase
character as defined by the stty command, usually "'H (CONTROL-ff) or f.)
"'W
Delete the previous blank separated word.
"'D
Tenninate 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.
Cursor forward (right) one character.
[count]l
[count]w
Cursor forward .one alphanumeric word.
[count]W Cursor to the beginning of the next word that follows a blank.
Cursor to the end of the current word.
[count]e
[count]E
Cursor to the end of the current blank-delimited
word.
Cursor backward (left) one character.
[count]h
[count]b
Cursor backward one word.
Cursor to the preceding blank-separated word.
[count]B
[count]fc Find the next character c in the current line.
[count]Fc Find the previous character c in the current line.
[count]tc Equivalent to f followed by h.
[count] Tc Equivalent to F followed by 1.
[count];
Repeat the last single character find command,
f,F,t,orT.
[count],
Reverses the last single character find command.
Cursor to the start of the line.
0
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 occurrence of one of the above characters firsL
Search Edit Commands
These commands access your command history.
[count]k Fetch previous command. Each time k is entered, the previous command in time is accessed.
[count]Equivalent to k.
[count] j
Fetch next command. Each time j is entered,
the next command in time is accessed.
[count]+
Equivalent to j.
[count]G
Fetch the command number count. The default
is the least recent history command.
I string
Search backward through history for a previous
command containing string. The string is terminated by a RETURN or newline. If string is
null the previous string will be used.
? string
Same as I except that the search will be in the
forward direction.
n
Search for the next match of the last pattern to I
or ? commands.
N
Search for the next match of the last pattern to I
or ? , but in reverse direction. Search history for
the string insert by the previous I 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
$a.
[count] emotion

c [count]motion
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
toe$.
s
Equivalent to cc.
D
Delete from the current character through the
end of the line. Equivalent to d$.
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(COIU&t]dmotion
d[count]motion

i
I
[count]P
[count]p

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
cunent 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.
R

re
[count]x
[count]X
[count] •

[count]_

*

Enter input mode and replace the characters on
the screen with characters you type in overlay
fashion.
Replace the cwrent character with c.
Delete cwrent character.
Delete preceding character.
Repeat the previous text modification command.
Invert the case of the cwrent character and advance the cursor.
Appends the count word of the previous command 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 entered.

Filename completion. Replace the current word
with the longest common prefix of all filenames
matching the cwrent word with an asterisk appended. If the match is unique, a I 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
y[count]motion

Y

u

u
[count]v

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.
Yank from the current position to the end of the
line. Equivalent toy$.
Undo the Jast text modi1icad.on command.
Undo all the text modification commands perfonned on the line.
Returns the command
fc -e ${VISUAL:-${EDITOR:-vi}} count

·M

in the input buffer. If count is omitted, use the
current line.
Line feed and print current line. Has effect only
in the control mode.
Execute the current line, regardless of mode.
(Newline)
Execute the current line, regardless of mode.

f

{RETURN)
Insert a f before the line and after each newline

•L
•J

(

prior to sending it. Useful for causing the
current line to be inserted in· the history without
being executed.
List the filenames that mat.ch the current word as
if an asterisk were appended to iL
@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 pennitted. Unless otherwise indicated,
the output is written on file descriptor 1. Commands that are preceded by one or two t are treated specially in the following ways:
• Parameter assignment lists preceding the command remain in
effect when the command completes.
•
Commands are executed in a separate process when used
within command substitution.
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J/O redirections are processed after parameter assignments.

Errors cause the script that contains them to abort.
Words, following a command preceded by a tt 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 perfonned. after the • sign and wmd splitting
and file name generation are not performed.
t : [arg •••]
Expand only parameters. A t.ero exit code is returned.
tt . file [arg .••]
Read and execute commands from file and return. The commands are executed in the cwrent shell environment. The
search path specified by p ATH is used to find the directory
containing file. If any arguments arg are given, they become
the positional parameters. Otherwise the positional parameters 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 substitution. The -t ftag is used to set and list tracked aliases. The
value of a tracked alias is the full pathname corresponding to
the given name. The value becomes undefined when the
value of PATH is reset but the aliases continue to be tracked.
Without the -t ftag, 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 environments. Alias returns true unless a name is given for which no
alias has been defined.

•
•

bg [%job]

Put the specified job into the background. The current job is
put in the background if job is not specified.
t break [n]
Exit from the enclosing for, while, until, or select
loop, if any. If n is specified, break n levels.
t continue [n]
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]

cdold new
This command can be in either of two fonns. In the first
fonn 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. Alternative 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 pathname, which can appear immediately after the equal sign or
between the colon delimiters anywhere else in the path list
If arg begins with a I, the search path is not used. Otherwise, each directory in the path is searched for arg.
The second fonn 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 . ••]
The built-in echo command writes its arguments (separated
by blanks and tenninated by a RETURN) on the standard output 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

t eval [arg ... ]
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 process. 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 executed. 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 environment of subsequently executed commands.
tt fc [-e ename] [-nlr] [first][last]
tt 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 recent 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 standard 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 -r 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.
fg [%job]
If job is specified, bring it to the foreground. Otherwise,
bring the current job into the foreground.
get opts opt-string name [arg .. .]
Check arg for legal options (see getopt(l)). If arg is omitted, 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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argumenL The options can be separated from the argument
by blanks.

qet opts places the next option lea.er 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
OPT IND. The option argument, if any, gets stored in OPTARG.
A leading : in opt-string causes qetopts 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, qetopts prints an e:ror 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 spe.cified signal to the spe.cified jobs or processes. Signals are given either by number or by name (as given in
/usr I include/ siqnal. h, snipped 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
or a job. See also kill c1) .
let arg •••
Each arg is an arithmetic expression to be evaluated. All calculations are executed with long integers and no check for
overflow is performed. Expressions consist of constants,
variables, and operators. The following set of operators, listed in order of decreasing precedence, have been implemented:
unary minus
logical negation
multiplication, division, remainder
* I %
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 evaluation 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 parameter 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 0 if the value of the last expression is
nonzero, and 1 if otherwise.
t newgrp [ arg ... ]
Equivalent to exec /bin/newgrp arg ...
print [-Rnprsu[n)] [arg .•.]
The shell output mechanism. With no flags or with the flag
-, print the arguments on standard output as described by
echo(l). In raw mode, -R or-r, ignore the escape conventions of echo. The -R option will print all subsequent arguments and options other than -n. The -p option causes the
arguments to be written onto the pipe of the process spawned
with I & instead of standard output. The -s option causes the
arguments to be written onto the history file rather than standard 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.
pwd
Equivalent to print -r - $PWD
read [-prsu [n]] [variable? prom.pt] [variable ...]
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 continuation. 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 I&. 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
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omitte.d then REPLY is used as the default variable. The return code is 0 unless an end-of-file is encountered. An endof-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 intezactive. 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 return code is 0 unless an end-of-file is encountered.

tt

·~

readonly [variable=value] [variable •••]
Mark the given variables "read only." These variables cannot be changed by subsequent assignment.
t 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 is invoked while not in a/unction or a • script, then it is the same
asan exit.
set [llaefhkmnostuvx] [-o option ...] [-A name] [arg .. .]
The flags for this command have the following meanings:
-A
Anay assignment Unset the parameter name and
assign values sequentially from the list arg. If +A
is used, the parameter name is not unset first
Automatically export all subsequent parameters
-a
defined.

-e

If the shell is noninteractive and if a command
fails, execute the ERR trap, if set, and exit immediately. 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 completion message. On systems with job control, this
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lag is lmlled on automatically fa interactive
shells.

-n

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

-o

Give the following argument one of the following

names:
allexport

Same as-a.

errexit
bgnice

Sameas-e.
Run all background jobs at a
lower priority.

emacs

Enter into an emacs style inline editor for command entry.

gmacs

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

ignoreeof

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

keyword

Sameas-k.

markdirs

Append a trailing I ·to all directory names resulting from
filename generation.

monitor

Sameas-m.

noclobber

Prevent redirection > from truneating existing files. Require > I
to truncate a file when turned on.

noexec
noglob

Sameas-n.

no log

38

Same as-£.
Do not save function definitions
in history file.

nounset
privileged

Sameas-u.

verbose

Sameas-v.

trackall

Sameas-h.

Sameas-p.
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vi

viraw

xtrace

Enter into insert mode of a vi
style inline editor until the escape character 033 is used. This
enables the move mode. A RETURN sends the line.
Cause each character to be processed as it is typed in vi mode.
Sameas-x.
If no ftag option name is sup-

plied, the current settings are
printed.
-p
Reset the PATH variable to the default value, disable processing of the $HOME/ .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).
-s
Sort the positional parameters.
-t
Exit after reading and executing one command.
Treat unset parameters as an error when substitu-u
tion is necessary.
Print shell input lines as they are read.
-v
-x
Print commands and their arguments as they are
executed.
Tum off -x and -v flags and stop examining arguments for flags.
Do not change any of the flags; useful in setting $1
to a value beginning with -. If no arguments follow 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 -A is
specified, the remaining arguments are positional parameters
and are assigned, in order, to $1 $2 and SQ on. If no arguments are given then the values of all names are printed on
the standard output
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t shift [n]
Rename the positional parameters from $n+1 $1 default n is
1. The parameter n can be any aritlunetic expression that
evaluates to a non-negative number less than or equal to $1.
test [upr]
This archaic command, used to evaluate conditional expres-

sions, has been replaced by the [ [ J J compound command.
See "Commands" and "Conditional Expressions" earlier in
this section.

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

t

trap [ arg] [ sig] ...

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 commands it invokes. If sig is ERR, arg will be executed whenever a command has a nonzero exit code. This trap is not inherited by functions. If sig is o or EXI'l' and the trap statement is executed inside the body of a function, the command
arg is executed after the function completes. If sig is o or
EXIT for a trap set outside any function, the command arg
is executed on exit from the shell. The trap command with
no arguments prints a list of commands associated with each
signal number.

tt typeset [llHLRZfilprtux [n] [name [=value]] ... ]
Set attributes and values for shell variables and functions.
When invoked inside a function, a new instance of the variable name is created. The variable value and type are restored when the function completes. The following list of attributes may be specified:
-H This flag provides A/UX to host namefile mapping on
non-UNIX® machines.
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-L

-R

-z

-f

'
-i

-1
-r

-t
-u

Justify left and remove leading blanks from value. If n
is nonzero, it defines the width of the field, otherwise the
width is detennined by the width of the value of first assignment 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 -z
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 ftag is turned off.
Justify right and fill with leading zeros if the first nonblank character is a digit and the - L ftag has not been
set If the - L ftag 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 variable 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 executed in the same process environment.
Variable is an integer. This makes arithmetic faster. If
n is nonzero, it defines the output arithmetic base, otherwise 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 Ma1k the given names for automatic expon to the environment of subsequently executed commands.
Using + rather than - causes these ftags to be turned off. If
no name arguments are given but ftags are specified, a list of
names (and optionally the values) of the variables which
have these :ftags set is printed. (Using + rather than - keeps
the values to be printed.) If no names er ftags are given, the
names and attributes of all variables are printed.
ulimit [-HSacdfmnpstv] [limit]

Set or display a resource limiL 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 limit can be a number in the
unit specified below with each resC>urce, or the value unlimited. The H and s ftags specify whether the hard limit or
the soft limit for the given resource is seL A hard limit cannot be increased once it is set A soft limit can be increased
up to the value of the bard 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 before 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.
- f 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.

Print the number of seconds to be used by each process.
Print the number of kilobytes for virtual memory.
If no option is given, -f is assumed.

-t
-v

umask [three-character-sequence]

Set the user file-creation mask to three-character-sequence
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(see umask(2)). The three-character-sequence can either be
an octal number or a symbolic value as described in
chmod(l). If a symbolic value is given, the new umask
value is the complement of the result of applying threecharacter-sequence to the complement of the previous
uma s k 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 [-f] 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, -f, is set, the names refer to function
names. Unsetting ERRNO, LINENO, MAILCHECK, OPTARG, OPTIND, 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 command 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 function, or a reserved word.
Invocation
If the shell is invoked by exec(2), and the first character of argument zero ($0) is-, the shell is assumed to be a login shell and
commands are read from /etc/profile and then from either
.profile in the current directory or $HOME/ .profile, if either
file exists. Next, commands are read from the file named by performing 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 tlag 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 setqid

settings will be ignored. Commands are then read as described
later; the following ftags are interpreted by the shell when it is in-

voked.
-c string If the -c ftag is present read commands from string.
-s
If the -s lag is present or if no arguments remain.
read commands from the standard inpuL Shell output.
except for the output of the ..Special Commands..
listed earlier. is written to file descriptor 2.
-i
If the -i ftag is present or if the shell input and output
are attached to a terminal (as told by ioctl(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 interruptible). In all cases. QUIT is ignored by the shell.
-r
If the -r flag is present. the shell is a resttictcd shell
and is used to set up login names and execution environments 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 directc>ry; setting the value of
SHELL. ENV. or PATH; specifying path or command
names containing I; 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 iL Thus. it is possible to provide to the enduser 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 (probably 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 starus. Otherwise, the shell returns the
exit starus of the last command executed (see also the exit command earlier). If the shell is being used noninteractively, execution 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 ( [ J ) after the command or function name.
FILES

/bin/ksh
/etc/passwd
/etc/profile
/etc/suid_profile
$HOME/.profile
/trnp/ksh*
/dev/null
SEE ALSO

cat(l), csh(l), echo(l), ed(l), env(l), newgrp(l), sh(l),
vi(l), dup(2), exec(2), fork(2), ioctl(2), lseek(2),
pipe(2), urnask(2), ulirnit(2), wait(2}, rand(3C), signal(3), a. out(4), profile(4), environ(5).
"Korn Shell Reference" in AIUX 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 command 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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ksh(l)

ksh(l)

Some very old shell scripts contain a as a synonym for the pipe
character 1. This synonym is not supported in A/UX 2.0.
H a command is piped into a shell command, all variables set in
the shell command are lost when the command completes.
Using the fc 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 foreground job tenninates.
Unsetting some special variables removes their special meaning,
even if they are subsequently set
A

/

46

November, 1990

(

L
.,

A/UX® 2.0.1 Incremental

-

Upgate-Gujd~

..

030-1732

.

L
ti APPLB COMPUTER, INC.
© 1990, Apple Computer, Inc.
All rights reserved.
No part of this publication may be
reproduced, stored in a retrieval
system, or transmitted, in any form or
by any means, mechanical, electronic,
photocopying, recording, or
otherwise, without prior written
permission of Apple Computer, Inc.
Printed in the United States of
America.
The Apple logo is a registered
trademark of Apple Computer, Inc.
Use of the "keyboard" logo (OptionShift-K) for commercial purposes
without the prior written consent of
Apple may constitute trademark
infringement and unfair competition
in violation of federal and state laws.
Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, California 95014
(408) 996-1010
Apple, the Apple logo, A/UX, and
Macintosh are registered trademarks of
Apple Computer, Inc.
ITC Avant Garde Gothic, ITC
Garamond, and ITC Zapf Dingbats are
registered trademarks of International
Typeface Corporation.
UNIX is a registered trademark of
AT&T Information Systems.
Simultaneously published in the
United States and Canada.

030-1732

..

(

L
llMITED WARRANTY ON MEDIA AND

REPIACF.MENT
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software product is distributed, Apple
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INCIDENfAL, OR CONSEQUENTIAL
DAMAGFS RFSULTING FROM ANY
DEFECT OR INACa.JRACY IN THIS
MANUAL, even if advised of the
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Updating to A/UX 2.0.1

This document describes how to install the A/UX 2.0.l 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 AIUX Imtallation
Guide. Here's an overview of what this document covers:
• 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
6 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. t:>.

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. Yt>u'll also ~e the AIUX Installation
Guide for A/UX 2.0, and these floppy disks, which are included in your Incremental Update Kit:
• AIUX 2.0.1 Startup
• AIUX 2.0.1 Startup Utilities
• AIUX 2.0.1 Imtallation Tools
• Approximately 15 A/UX 2.0.1 lncremental Update disks, labeled Disk 1, Disk 2, and so on
1
x030-1732
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• Three System 6.0.7 disks: System Tools, Utilities 1 and Utilities 2,

6 hnportant

Before you begin the update procedure, make sure that you have
backed up all your files, including any DAs .or: Fonts you haye
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 Ilsi
If you're using the A/UX 2.0.Incremental Update kit to run A/UX 2.0.1 on a Macintosh
Hsi, you must first update the external hard disk of another system running A/UX 2.0,
then transfer the hard disk to your Ilsi after the update is complete.

•

Figurel

Updating to A/UX 2.0.1 for a Macintosh Ilsi

ail~Wi
A/UX2.01
incremental
update

J9!.11!1 ~

Existing 2.0 system
6 Important

~

Macintosh llsl

In order to run A/UX on a Macintosh Ilsi, 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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Copying A/UX Startup Utilities to the MacPartition disk
To begin the update procedure, you need to copy a few programs from the AIUX 2.0.1 Startup
and AIUX 2.0.1 Startup Utilities disks. to the hard disk partition labeled MacPartition.

What you need now
Make sure you have the floppy disks AIUX 2.0.1 Startup and AIUX 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.

CopyingA;UX Sta.rtup to the MacPartition disk
Follow these steps to copy the contents of AIUX 2.0.1 Startup and A!UX 2.0.1 Startup Utilities
disks to your MacPartition disk:
1. Insert the disk labeledA!U¥ 2.0.1 Startup into the disk drive.

Adialog 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.

•

Flgure2

Macintosh disk dialog box
This is a Macintosh di$k.
What do you want to use it as?
(Macintosh J

~.A/UH Data )J

Eject
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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.

•

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

Figure3
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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 theA/UX Startup disk.
4
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Drag the disk icon to the trash can or choose Eject from the File menu. Remove the
AIUX Startup disk and put it in a safe place.

6. Insert the disk JabeledA/UX Startup Utilities into the tloppy~k drive.

.

A window reveals the contents of the disk, as shown in Figure 4. If you do not see

this window, double-click the disk icon labeled A/UX Startup Utilities.

•

Figure4

The A/UX Startup Utilities window <«new screen shot to be included»>
E!I'.'.

R/UH Startup Utilities
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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 theA/UX 2a1 Startup Utilities disk.
Drag the disk icon to the trash or choose Eject from the File menu. Remove the AIUX
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
030-1732
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Starting the ins tal 1 er 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 /.
2. Insert the A/UX lnstalla.tion Tools disk into the drive, and open the disk
icon if it doesn't open automatically.

3. Drag the Install folder to the /tap icon.
4. Eject theA/UX Installation Tools disk.

Drag the disk icon to the trash or choose Eject from the File menu. Remove the AIUX
Installation Tools disk and put it in a safe place.
5. 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.

6. Shut the system down to single user mode.
Enter this command in a Command Shell window:
/etc/shutdown
6 Important

Make sure you type the shutdown..command. 00 NOT use the Shut
Down command from the pull down menu. 6

7. If the system prompts you to enter a run level, enters.
After you enter the shutdown command, messages similar to these appear:
SHUTDOWN PROGRAM
Fri Nov 9 16:44:57 1990

6
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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) :

8. Respond to the delay and message prompts as desired, then enter y when "Do ·you
wish to continue?" appears.
9. 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 q at any time while
the program is waiting for a floppy disk.
Press RETURN to continue

10. Press REI'URN to continue with the installation.

The system checker runs, displaying these messages
Checking
Checking
Checking
Checking

to see if
for files
for files
for files

there's enough room ...
modified since Release 2.0 ...
added since Release 2.0 ...
that are no longer a part of A/UX ...

11. If necessary, create additional free space.

A/UX 2.0.1
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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?/dOsO

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 tunefs command, repeat the previous steps 6 through 10.
12. Review the system checker report

me and preserve, remove, and back up mes ~

n~.

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 chec;ker 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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1. Renaming any user files that have the same name as new A/UX distribution files, then
backing up these renamed flies and any essential A/UX files that exist on yo~r 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 gliide.
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 AIUX Installation Guide describes how to restore the files you saved.

A/UX 2.0.1
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Updating your ..AlUX 2.0 system
· to 2.0.1

Hard Disk

Q)Backup

Q)rnsrau\J

Saved Files

.

10

0 1 Incremental Update Guide
A/UX 2..
030-1732

Ftnal Draft-APPLE CONFJDENfIAL

11/27/90

(
The System Checker ran automatically when you entered the installer conunand 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 syschk. Figure 6 illustrates how the System Checker and
bakchk are used in the update process.

•

Figure6

Using the System Checker and bakchk
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Your current system and the new release
By running the System Checker, you can identify these categories of files:
• Current A/UX distribution files that will be replaced with new Im~s of the same name. For
example, I etc/ in it tab on your current system may be replaced by the I etc/ init tab
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 I etc/ini t tab 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 I 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.

..
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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 sysr~'i.k. 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 Checker in /trnp/Install/ AUX, 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:
• 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.
• Part 2 shows user files whose names conflict with those of files contained in the new
release.
• 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~ 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.l
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etc/inittab
etc/motd
etc/passwd
etc/server
etc/startup
f 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 AIUX 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 I etc/ ini t tab file into the new
I etc/ ini t tab file.) "Restoring Saved Files" in Chapter 5 of AIUX 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 I 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 f in the first
column, because this kernel will be obsolete once you install the new release. Files
such as old log files (for example /us r I spool/ lp/ oldlog) and binary files
probably do not require backup.

14
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Preserving user mes

....

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 flies 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:
f These files conflict with files added in.the new release:
f =========================================================
/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 (t) 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 listed by full pathname in syschk. report, and bakchk removes the
leading I before backing up.

A/UX 2.0.1
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Files to be removed

...... .J

•··

Part 3 of the syschk. report file contains a list of all AIUX 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:.
f 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

f
f
f
f

Old 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.

t

-~==-=~==-===================-===========================
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/etc/boot.d
/etc/boot.d/BNET
/etc/boot.d/ae6
/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/ae6

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 epic.
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 2.0.1
030-1732
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2. Enter /tmp/:rnstall/bakchk to check files in syschk. report.

The bakchk program is in the same directory as the installer program. Ente·r this
command:
·
/tmp/Install/bakchk

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

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.
3. When prompted, enter y to back up ftles 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 SOOK
disks available to proceed.)
[y/n, pefault 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.
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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.

4. 1asert a floppy dJsk into drive o when prompted.

.•··

The bakchk program displays the message
Waiting for floppy

and wait5 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.
5. Reinsert the backup dJsb for verlfication.

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 floppy 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 2.0.1
030-1732
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1. Run the losfaller 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 suce 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 q at any time while
the program is waiting for a floppy disk.
Press RETURN to continue

12. Press REruRN 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

13. lnsertA/UX Incremental Update Disk 1 into disk drive 0.
6 Important

Always use disk drive 0 (usually the drive on the right if your
computer has more than one). 6

The software loads the files from AIUX Incremental Update Disk 1 onto your
computer and displays this message:
Processing floppy disk 1.

When all files on AIUX Incremental update Disk 1are loaded, you see these messages:
Waiting for floppy. Insert disk 2

14. Load the rcmaining A/UX Incremental Update ~ks.
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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 autoconfig to put device drivers back
in your kernel. During this phase, the system prompts you wfth 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.

A/UX 2.0.1
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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.

•

Figure7

Installer welcome screen

~ Welcome to the Apple Installer
l~I

Your Macintosh needs certain software to start up.

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

00

S~stMI

Fold..-

"Easy Install" chooses thc 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.)

f

OK

)J

3. Oick OK to clear the welcome screen.

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

Ffgure8

Installer primary dialog box

Easy Install
Cllct Install to pince
Rn update to Uerslon 6.0.5 of
• Macintosh System Software
• Rny eHlstlng Printer Software

H Install

on the hard disk named
MacP11rtitlon

I
,I

c

( Eje< t Dist

J

( Switch Disk )
( Customize )
Quit

Help

3.0.1

4. Verify that the dJsk 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.

s.

Click CUstomfze.
4

6. 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. 6.

The Customize dialog box appears.

A/UX 2.0.1
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6. Select "System software for any Madntosh."
The Customize dialog box appears as shown in Figure 9.

•

Customize dialog box selected

Figure9

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

n

Softwore for oll Rpple printers

Install

D

~-;~-·;-::-~-:;-=:·:--,~-~-:-:-:··-:·-,~-e-:•-f_tw_ar_e_)___-tl•
o MacPartition

Softwore for RppleTolk lmogeWriter
r----·---·---··-----..----------·--i

( l:.f P.C1 DI ~k J

!
'l

( Switch Disk J

i

~

·-

svst.m softwar• for anv Macintosh
Sin: 9691<
Oat•: 'w'ed,~7, 1990
Y•rsion: ~.o.,

i
!
'I

i
i
i This pack09e oontaW\s a complete set of StJstem Sof~are for l
j use on an members of the H<1Cintosh f¥'11i'l\I.
I
'i

I.......

_________________ __

'
i

.. .._..;i

(Easy Install)
Quit

7. Oick Install
8. When the System Tools disk is ejected and you see a m~ge to insert a different
disk, insert the specified disk. Repeat this process as necessary.
Depending on the software needed for your systerq, 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 succes.sfuJ, 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 Spedal menu.
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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 foJders.

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:«<Neerl 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 AIUX 2.0.1 Release Notes.

Stopping and restarting the update procedure
To interrupt the A/UX incremental update procedure, enter q 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.l Incremental Update [y/n,
default =y, ? for help]>>>

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 installer 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 perform the A/UX 2.0.1 update at a later date.

6 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. 6

A/UX 2.0.1
030-1732
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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 suc~fully copied
AIUX 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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• Three System 6.0.7 disks: System Tools, Utilities 1 and Utilities 2,
6. Important

Before you begin the update procedure, make sure that you have
backed up all your files, including any DAs .Ot Fonts you haye
installed in your personal system folder. Then follow the
instructions in the following sections. /:1

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

•

Figurel

Updating to A/UX 2.0.1 for a Macintosh Hsi

~di~
AIUX2.0l

incremental
update

Jg),1,!1 ~ ~
Existing 2.0 system

. 6. Important

2

(

In order to run AIUX on a Macintosh Ilsi, you must have a math
coprocessor, the Motorola MC68882 floating-point unit (FPU). For
more information, see your authorized Apple dealer or
representative. 1:::i.
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2. If the Macintosh ~k dialog box appears, dick 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-dick the disk icon labeled A/UX Startup.
• Figure3

..

,----

The A/UX Startup window «<to be replaced with current screen shot>»
R/UH StertUp
7?81< in disl<

!
..8K'•vaU1bi.

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 theAIUX Startup ~k.
4
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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:
L Open the root hard dJsk Icon.
Double<lick on the icon labeled/.
2. Insert the A/UX Installation Tools disk into the drive, and open the disk
icon If it doesn't open automatically.
3. Drag the Install folder to the /t.mp 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 AIUX
Installation Tools disk and. put it in a safe place.

5. 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.
6. Shut the system down to single mer mode.

Enter this command in a 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. £:::.

7. Ifthe system prompts you to enter a nm level, enters.
After you enter the shutdown command, messages similar to these appear:
SHUTDOWN PROGRAM
Fri Nov 9 16:44:57 1990
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Updating to A/UX 2.01 requires approximately 161000 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?/dOsO

If the minimum free space that displays is more than 5%, you can reduce it to create
more free space. To do this, entec 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 -rn 5 /dev/default

After entering the tunefs command, repeat the previous steps 6 through 10.
12. Review the system checker report file and preserve, remove, and back up files as
neces.5ary.

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 che~ker 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:
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• F¥ire5

2.0.1
Updating your·A!ux 2.0 systemto
·

Hard Disk
Q)Backup

@1-nl)J

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:

• 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
me 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/1nittab 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 I 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.
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I -------...---········-------------------------~--~-=
etc/inittab
etc/motd
etc/passwd
.. ., ·"
etc/server
etc/startup
f 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 AICJX 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 I etc/ init tab file into the new
/etc/ inittab file.) "Restoring Saved Files" in Chapter 5 of AIUX Installation Guide helps
you customize your new A/UX system.
Follow these steps to decide which ftles 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 ( f) 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 t 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/ lp/ oldlog) and binary files
probably do not require backup.
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Files to be removed

..·

Part 3 of the syschk. report file contains a list of all A/UX distribution mes 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:.
f These files are no longer in A/UX, and should be removed:
f •=•====m=================================s=m=======~=====
READ ME
/usr/include/local/dbug.h
/usr/include/local/rmt.h
/usr/spool/lp/FIFO

f
#
f
f

Old 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.

#

=========================================================
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2. Enter /tmp/:tnatall/bakchk to check

mes In ayachk. report.

The bakchk program is in the same directory as the installer program. Ente·r 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
isyschk. 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 ba kchk 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.
3. When prompted, enter y to back up mes 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 SOOK
disks available to proceed.)
[y/n, pefault 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.
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1. Run the fmfaJler 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 suce 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 q at any time while
the program is waiting for a floppy disk.
Press RETURN to continue
12. Press REruRN 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
13. lnsertA/VX Incremental Update Disk 1 into disk drive 0.

6 Important

Always use disk drive 0 (usually the drive on the right if your
computer has more than one). 6

The software loads the files from AIUX Incremental Update Disk 1 onto your
computer and displays this message:
Processing floppy disk 1.

..

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

14. Load the remaining A/UX Incremental Update disks.
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Using the Installer
Follow these steps to install the Macintosh System Folder:
1. Insert the System Tools disk.
2. Open 1he Imtaller.

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

•

Figure7

Installer welcome screen

<:> Welcome to the Apple Installer

s-

'

l~J ~our Macintosh needs certain software to start up.
The Installer places this software on your disk
in the System Folder.

00

S.,,stem F'oldH

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

("CUStomite• if you are sure you want to override those
recommendations.)

I

OK

B

3. Oick OK to dear the welcome screen.
The welcome screen disappears and the Installer's primary dialog box (Figure 8)
appears.
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6. Select "System software for any Macintosh."
The Customi.1.e dialog box appears as shown in Figure 9.

• f¥Jre9

Customize dialog box selected

Click the items you wont to select;
Shirt-click lo select multiple Items.

f[

Software for oll Apple printers
AppteShare (workstation software)
32-Dit QuickDrow
Software for lmageWriter
Software for RppteTalk Imo eWriter

1r--------IOl Stst- seftvare for • • Hullltesb
j §
l

Siu:
Date:
Version:

l

869K
'w'td,Mar7, 1990

B

o MacPortition
( Eject [11~1< )

( Switch Disk )

6.0.~
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( Ensy Install}
Quit
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7. Oick Install

8. When the System Tools disk is ejected and you see a m~ to insert a different
disk, insert the specified disk. Repeat thi5 process as necessary.
Depending on the software needed for your systerq, 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 su~ful, 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 succ;essfully copied
AIUX Incremental Update Disk 1 through Disk 5 and then interrupt the update process before ·
inserting AIUX 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 AIUX Incremental Update Disk 6.
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