








































































































































































































































































































































































































































































































































































































































































































































If you enter 
sar -d 

the system generates a report organized in columns as follows: 

Device 

%busy 

avque 

r+w/s 

blks/s 

avwait 

avserv 

The device being sampled. 

Samples the device counters and displays the time, expressed as a 
percentage of total report time, during which the device was engaged in 
transferring data. 

Displays the average number of requests waiting to be processed. 

Displays the number of data transfers to or from the disk or tape drive. 

Displays the number of bytes transferred and counted in block-sized units. 

Displays the number of milliseconds that transfer requests have to wait in 
the queue before being processed. 

Displays the average time it takes to service the request. 

The figures in these columns represent a sampling of a combination of I/O activity counters 
and character counters. The %busy column, for example, represents a sampling of the io _ ops \ 
counters and the io_act counters. The blks/s column represents a sampling of the 
io_bcnt counters. The avserv and avwait columns represent a sampling of the io_act 

and io_resp counters. These counters are explained in greater detail later in this section, and 
some suggestions for fine-tuning are given. 

Each disk or tape device has four counters to record activity. The activity information is kept 
in the device status table. Whenever an I/O request occurs, io _ ops (I/O operations) is 
incremented. It keeps track of block I/O, swap I/O, and physical I/O. 

Transfers between the device (particular disk or tape drive) and memory are recorded in 
512-byte blocks by io_bcnt (I/O block counters). The io_act and io_resp are 
particularly useful I/O counters. By time ticks, they measure the time it takes a device to 
receive, process, and transmit a request, summed over all I/O requests for the device. The 
io _act counter measures the active time, which is the time during which the device is 
actively engaged in seeking, rotating, and transferring data (all measured by different counters 
and combined into one active count). 
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The io_resp counter measures the total elapsed time between the time the request is 
received in the queue and the time it is completed. By looking at the ratio between active 
time and response time, you can determine if the disk and tape devices are being put to their 
best use. For example, if one device is so heavily used that response time is significantly 
increased, perhaps you can shorten system reaction time by transferring some frequently used 
information to another, less used device. Also, if the active time counter for a device is high 
compared with the number of requests on the system, perhaps you can load the file systems on 
the device differently for more effective access. 

The -w option 

The -w option reports swapping and switching activity. This option uses the swapin and 
swapout counters. (The column headings that appear in the report, swpin and swpot, are 
abbreviations.) These counters are incremented each time the system receives a request 
initiating a transfer to or from the swap device. The swap device is a disk partition used as a 
"holding area" for processes that are not currently running. When main memory is full, 
processes that are not currently running are swapped out (transferred) to the swap device. 
When the CPU is ready to work on a process that is in the swap device, the process is swapped 
back into memory. 

The amount of data swapped in and out is measured in blocks and counted by the bswapin 

and bswapout counters. The data collected by these counters is displayed under the column 
headings bswin and bswot. 

The figures for swpin are usually higher than those for swpot. This peculiar asymmetry arises 
from programs with the "sticky bit" set, which keeps a program on a contiguous area of the 
swap device. Therefore, moving the program back and forth between memory and the swap 
device is more efficient if the sticky bit is not set. 

If you enter sar -w, the system generates a report organized in columns as follows: 

swpin/s 

swpot/s 

Reports the number of transfers from the swap area on disk to 
main memory. 

Reports the number of transfers from memory to the swap area. 

bswin/s, bswot/s 
Reports the number of bytes transferred. 

pswch/spswch/s 
Reports the number of process switches that have occurred. 
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The - c option 

The -c option reports system calls. This option accesses the pswitch and syscall 

counters. These counters are related to the management of multiprogramming, which occurs 
when one process, the parent process, calls (forks and executes) another program, the chlld 
process. While the parent waits, the child performs its task, terminates, and reinvokes the 
parent process, which continues. ~ 
The syscall counter is incremented every time a system call occurs. Certain system calls-
the read, write, fork, and exec calls-are counted individually in sysread, syswrite, 

sysfork, and sysexec. 

The pswitch counter keeps track of the number of times the switcher is invoked. The 
switcher is invoked when the program running cannot complete its intended process. 

The following situations cause pswi tch to be incremented: 

• a system call that had to wait for an unavailable resource 

• an interrupt that caused the awakening of a higher-priority process 

• a I-second clock interrupt 

To check the number of system calls, type 
sar -c 

The first five columns of the resulting output give information on the number of system calls 
made. The first column (scall/ s) gives the total number of system calls; the next four 
columns give the number of specific system calls for read (sread/ s), write (swrite/ s), 

fork (fork/ s), and execute (exec/ s) system calls. The last two columns give the number of 
characters transferred by the read (rchar / s) and write (wchar / s) system calls. 

The -a option 

The -a option reports on use of file access system routines. Avoid using this option, because 
this information is usually inaccurate. This option of sa r checks the following: 

• the number of times a file's inode number is requested 

• the number of file path searches 

• the number of directory blocks read by the system 
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If you enter 
sar -a 

the system samples the file access counters and generates a report showing the number of 
times each of the file access routines was performed. The report is organized into columns 
as follows: 

iget/s 

namei/s 

dirblk/s 

Measures the number of requests for the inode number that corresponds to 
a particular file. The iget routine is used to locate the inode entry 
(i-number) of a file. See Chapter 8, "Checking the A!UX File System: 
f sck," for an explanation of i-numbers and inodes. The iget routine first 
searches the in-core (main memory) inode table. If the inode entry is not 
in the table, iget gets the inode from the file system where the file resides 
and makes an entry in the inode table. 

Measures the number of requests for a file-system path search. The name i 

routine performs file-system path searches. It searches the various 
directory files to get the associated i-number of a file corresponding to a 
special path. Like other file access routines, namei calls iget to find the 
i-number of the file it is searching for. Therefore, counter iget is always 
greater than counter namei. 

Measures and records the number of directory block read requests issued 
by the system. Dividing the directory blocks read by the number of name i 

calls results in an estimate of the average path length of files. A long path 
length may indicate a significant number of subdirectories. Rearranging 
the file structure to move the more commonly accessed files higher up the 
path would correct this problem. 

Each time one of these routines is called, the respective counter is incremented. 
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The -q option 

The -q option reports on queue activity. At intervals of one second, the clock routine 
examines the process table to see whether any processes are queued and ready. If so, the 
counter runocc is incremented and the number of processes waiting is added to the runque 

counter. While this is happening, the clock routine also checks the process status of the ~, 
swapper. If the swap queue is occupied, the counter swapocc (swap occupied) is ~ 

incremented and the number of processes waiting in the queue is added to the swapque 

counter. 

If you enter 
sar -q 

the system reports on the average time a process is queued before it is acted on. The report 
lists the average queue length while the queue is occupied (the columns ending in - s z) and the 
percentage of time the queue is occupied (the columns beginning with %). It is broken down 
into two main parts: the run queue (the runq columns), which lists the processes in memory 
and runnablej and the swap queue (the swp columns), which lists the processes swapped out 
but ready to run. 

The -v option 

The -v option reports the status of text, process, inode, and file tables. The information 
provided is usually inaccurate. When an overflow occurs in any of the inode, file, text, or 
process tables, the corresponding counter (inodeovf, fileovf, textovf, or procovf) is 
incremented. These indicate resource problems with tables or with the size of memory. 

You can use the -v option of the sar command to discover the size of tables and any table 
overflows. 

If you enter 
sar -v 

the system produces a report in which the first five columns show the number of used and 
available entries in each table. This information is typically given for intervals of one hour. The 
measurement is taken once at the sampling point. The last four columns give the number of 
overflows that occur between the sampling points. 
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The -m option 

The -m option reports message and semaphore activities. This option of the sar command 
reports which processes requested the operating system to send information directly to 
another process. 

If you enter 
sar -m 

the system generates a report on message and semaphore activity. The message and 
semaphore columns (msg / sand sema/ s) reflect the most basic I/O operations of the 
system. These "primitives" (for example, read and write) are called by other programs, 
which use them as building blocks to complete their processes. The message primitives keep 
track of interprocess communications; that is, the number of times one process asks the 
operating system to send information directly to another process. The semaphore primitives 
synchronize the actions of various processes and facilitate the use of shared resources. 

The sag command 

The system activity graph command is sag, which displays the system activity data that was 
created by a previous run of the sa r command and stored in binary format. You can plot the 
graph using any single column or combination of columns since sag can prepare cross-plots or 
time plots. 

A graphics package that can invoke the graphics and tplot commands must reside on the 
system for you to print a system activity graph. Unfortunately, very few terminals are 
supported. The Macintosh II and common emulators such as the VT100 are not among those 
supported. See sag(1G) in A/UX Command Reference. 

The timex command 

The timex command is an extension of the time command; see t ime(1) and t ime~(1) in 
A/UX Command Reference. It times a command and reports process data and system activity. 
The command you are tracking is executed, and the elapsed time, user time, and system time 
spent in execution are reported in seconds. 

The options available with sar are also available with timex. However, timex tracks one 
command, whereas sar tracks all commands. The output of the timex command is easier to 
understand than the output of sar, and it is also generally more reliable. 

Chapter 10 System Activity Package 10-15 
030-0762-A 



Normally you use the timex command to measure a single command. If you want to measure 
multiple commands, combine the commands in an executable file and time the file. You can 
also do this by entering 
timex sh -c "cmdl; cmd2; ... ;" 

This allows timex to measure the user and system times consumed by all the commands as if 
they were one single command. See sh(1) in A!UX Command Reference. 

Because process records associated with a command are selected from the accounting file 
/usr / adm/pacct, background processes that have the same user ID, terminal ID, and 
execution time window are included in the totals given. 

You can specify options to list or summarize process accounting data for the command and 
its children and to report the total system activity during the execution interval. If you don't 
specify any options, timex behaves exactly as the time command does. 

The syntax for the timex command is 
timex [-pos] command 

The timex command options are 

-p Lists the process accounting records for the specified command. 

This option has six suboptions: 

f Prints the fork/ exec flag and system exit status. 

h Reports the fraction of total available CPU time the process consumes during 
its execution and suppresses reporting of the mean memory size. 

k Reports the total kcore-minutes and suppresses reporting of memory size. 

m Reports the mean core size. 

r Reports the fractional representation of CPU factor (user time over system 
time plus user time). 

t Reports separate system and user CPU times. 

-0 Reports the total number of blocks read or written and total characters transferred by 
the command selected and all its children. 

- s Reports the total system activity during the execution interval of the command, not 
just the activity resulting from the command specified. All the data items listed in 
sa r are reported. 
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Chapter 11 Troubleshooting 

This chapter lists some common problems that A!UX users may experience, 
along with actions that you can take to identify and correct them. 
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• When starting the machine, you press the power button but the machine 
doesn't start. 

D Check the power cord to make sure that both ends are tightly plugged into the 
correct socket. (One end plugs into the power supply and the other into the 
electrical outlet.) 

D Make sure that the keyboard is plugged into the appropriate port with the 
appropriate cable. 

D The electricity may not be functioning in the outlet; try one that you know 
works. If you are using a power strip, check to be sure that it is turned on. 

• When you start the computer, a floppy disk icon with a blinking question 
mark shows up in the middle of the screen. 

D Make sure that the external hard disk is turned on. 

D Restart the computer, using the programmer's switch. The computer may not 
have recognized all of your disks during startup. 

D Examine the SCSI cables for proper configuration. 

o Make sure that the SCSI chain has been terminated properly. 

D Verify that each SCSI device has its own separate SCSI ID (0 to 7). 

D System software may not be installed. Install, or reinstall, if necessary. 

D Boot blocks may be damaged. Reinstall system software. 

D System file may be corrupt. Reinstall system software. 

D The internal or external disk, or both, may have crashed. After trying all of the 
other suggestions, contact your authorized Apple dealer. 

• A Macintosh icon with an unhappy face appears on the screen, accompanied 
by a chiming sound. 

D Turn the machine off, using the switch on the back of the computer. Boot from 
a floppy disk containing system software to rule out any hardware problems. If 
the system boots from the floppy disk, reinstall the system software onto your 
MacPartition, or try removing ini t s, which are the contents of your 
initialization script. 
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D If the system fails to boot from the floppy disk, contact your authorized 
Apple dealer. 

• After double-clicking the A!UX Startup icon, you receive the error message 
Chroot fai.l.ed. 

D If you have a different device for the root AlUX file system than the device that 
contains AlUX Startup, choose Preferences from the General menu and change 
the (de fa u 1 t) / field to reflect the SCSI ID number for your root file system. 
Click OK and choose Quit from the File menu. Then double-click on the 
AlUX Startup icon and attempt to bring up AlUX again. 

• Note: The only reason to change from the (de fa u 1 t) / SCSI is when 
AlUX Startup and AlUX are not on the same SCSI ID, or when you boot 
the system with AlUX Startup on a floppy disk. 

• During the launching of A!UX, f s ck locates a problem with the rue system. 
You are asked to click on the Repair button. 

D Let f s ck automatically repair the file system by clicking Repair. 

D Another method is to run f s ck from AlUX Startup. Reboot your system. Cancel 
the boot process to enter the AlUX Startup command shell window. Enter f s ck 

-p / dev / ds k / cxd a sO, where x stands for the SCSI number of your device. 

D See Chapter 8, "Checking the AlUX File System: fsck," for more information on 
repairing your file system. 

D If these suggestions don't work, contact your local authorized Apple dealer for 
assistance. 

• A!UX is frozen at the login window and the keyboard does not respond. 

D Make sure that the keyboard is plugged into the back of the Macintosh with the 
appropriate cable. 

D Restart the machine and cancel the booting process, so that you are in 
AlUX Startup. Use the cat command to display the / et c / ini t tab file; 
check that all of the in itt ab settings are correct. If you are using Yellow Pages, 
make sure that the server is running. 
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• You add an ini t or a CDEV to the System Folder that does not show up 
while booting AlUX, or else it does not work. 

o Perhaps the ini t or CDEV files were not designed to show their icons during the 
startup process, or they weren't turned on in the Control Panel. 

o AlUX uses a different System Folder than does the Macintosh as for ini t sand 
CDEVs. Place the appropriate files in /mac/ sys/ SystemFolder and log out. 
Then log in. The CDEV or ini t should be installed. 

• The error message fserr: filesystem full appears on the screen 
every few minutes. 

o The file system has run out of space or inodes. Enter df, which displays the 
number of blocks and inodes available for use on the current file system. To free 
space and inodes, remove old files from the full file system. Make backups of 
files to be removed, either on tape or on floppy disks. 

• Whlle you try to partition a disk for AlUX with Apple HD SC setup, the drive 
cannot be found. 

o Make sure that the external hard disk is turned on. 

o Make sure that the SCSI cables are properly configured. 

o Make sure that the SCSI chain has been terminated properly. 

o If the disk is not an Apple product, contact your vendor to get the 
right software. 

o A non-SCSI device, such as the Apple Hard Disk 20, cannot be read by 
Apple HD SC setup. 

o Two disks with the same SCSI ID may be turned on. Shut the machine down and 
turn one of the drives off. Insert the point of a pushpin or a straightened paper 
clip into the small hole in the SCSI selector switch to change the SCSI ID. Turn on 
the drive and the Macintosh computer. 

o The drive may be damaged. Contact your authorized Apple dealer. 
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• The error message m_expand returning 0 appears on the screen every 
few minutes. 

o Increase the number of NMBUFS with the kconfig command. NMBUFS 
allocates buffers for networking; when installing n f s, the number should be 
increased. Remember that these changes do not take effect until the kernel has 
been rebooted. 

• The error message fil.e: tabl.e is ful.l. appears on the screen every 
few minutes. 

o The system file table is full and needs to be increased. The kconfig command 
allows the NFILE parameter to enlarge the table. When you increase the NFILE 
parameter, the NINODE parameter should be equal to or greater than the NFILE 
parameter. (They are usually kept at the same number.) The total memory 
configuration of your system should determine the size of your NFILE and 
NINODE parameters. 

• The error message proc: tabl.e is ful.l. appears on the screen every 
few minutes. 

o The system has attempted to increase the total number of system processes 
beyond the default number set in the kernel. The kconfig command allows the 
NPROC parameter to reflect a higher number. Increase NPROCs in increments of 
25 until the message no longer appears. You must reboot each time you enter the 
kconfig command. 

• While you are using the tar or cpio command with a floppy disk, the 
error message cannot open /dev/fl.oppyO is displayed. 

o The drive that has the floppy disk could be / dev / floppyl, or else the disk is 
write-protected. 

• When you are using chgrp and chown, the error message 
filename: Not owner appears. 

o You do not have the appropriate permissions to change owner or group of that 
file. Enter s u to become the superuser and run the command again. 
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• Whlle trying to unmount a mounted rde system, you encounter the error 
message: /filesystem: Device busy. 

o The file system is currently in use. Change to the root directory by entering cd /. 
Enter the umount command again. Make sure that no other windows are open in 
which users have changed directories to the file system you wish to unmount. 

o Somebody else on the network may be accessing that directory. Use the who 
command to see if someone else is using that file system. 

• Whlle you are using tar or cpio with the Apple Tape Backup unit, an error 
message appears indicating that the utility cannot open /dev/rmt/tcx. 

o The tape is write-protected. 

o The device file you selected was assigned an incorrect SCSI device number. 
Reselect it with the correct device number. 

o The kernel may not have been updated with the correct drivers. Verify by running 
the module_dump /unix command. Look for the tc driver in the list. If it 
isn't there, run autoconfig to configure the kernel with the tape driver. 
Reboot the computer. 

o When using tar, you failed to use -f/dev/rmt/tcx, where xis the SCSI number. 

• Whlle you are creating a rde system on a disk that has been initialized and 
partitioned with A/UX, an error message is displayed indicating that the 
block limit is too large to fit on that partition. 
o Check the slice number to be sure that it coincides with the partition you gave it 

while using Apple HD SC Setup. 

o Perhaps the number of blocks that you specified while using mk f s for a SVFS file 
system is too large. 

o Make sure that you used the correct SCSI ID number. 

• Flles sent to the printer have not printed. 
o Make sure that the printer is not out of paper. 

o Make sure that the cable from the LaserWriter to the Macintosh is plugged in to 
the right ports. 

o If using the lpr spooler, run lpq to verify that the printer is accepting requests. 
With the lp spooler, enter the Ipstat command. Restart the scheduler 
/usr / lib/ Ipsched. 
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id field 2-37 
run-level field 2-37 
troubleshooting of 11-3 

/etc/macsysinit me 
launching Macintosh environment 2-7 

/ etc/passwd me 
components defmed 3-6 to 3-7 
creating an entry 3-27 
Guest account entry 3-13 
incorrect passwoerds 2-10 
troubleshooting 3-36 

/ etc/profile me 2-30,3-11,3-12 

/etc/rc me 2-8,2-36 
/ et c / s y s in it rc shell program 2-8, 2-35 
/ etc/termcap me 7-22 
/FILES 1-5 
/mac/bin/mac32 command 3-12 
/mac/ sys/SystemFolder 11-4 
/usr / lib/ cron/ crontab me 10-3 
/usr / lib/ skel me 3-10,3-12,3-26 
4.2 me system 1-5 

A 

abort command 7-8 
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acctcom command 9-10,9-18 

options 9-19 to 9-20 
acctdusg program 9-9 
acctwtmp program 9-6 
adding a user 3-22 to 3-28 

with adduser program 3-27 to 3-28 
manually 3-22 to 3-27 

adduser program 3-27 to 3-28 
default shell for 3-4 
and setup mes 3-10 
using in batch mode 3-28 

a dm administrative group 1-4 
admme 9-3 
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administrative groups 1-4 
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Apple HD SC setup 
A/UX compatibility 5-4 
benefits of 5-3 
general description 5-6 
quitting 5-25 
troubleshooting of 11-4 

Apple Personal Modem, setting up 7-23 to 7-26 
for dial-in access only 7-25 to 7-26 
for dial-out access only 7-23 to 7-25 

AppleTalk printer queue 7-4 
Apple Tape Backup 40SC drive. See also Apple 

Tape Backup 40SC software; backing up 
error messages 11-6 
using with epio 4-10 to 4-11 
using with tar 4-16 
when to use 4-8 

Apple Tape Backup 40SC software 4-34 
archival utilities 4-8. See also dump. b s d; 

epio; pax; tar 
archives 

compressing 6-15 
defmition of 4-2 

autoeonfig program 2-8,2-22,7-26 
autolauneh variable 2-17,2-20 
automating routine tasks 6-15 to 6-16 
autoreeovery ftle system 6-2 

checking for integrity 6-7 to 6-8 
Autorecovery partition 5-22 
autoreeovery program 6-2 to 6-10 

administration 6-4 
cluster number 2-20 
command line for 6-3 
guidelines for 6-6 
how it works 6-3 
messages at boot time 6-10 
troubleshooting 6-10 

A/UX Autorecovery partition 5-22 
A/UX ftle systems 5-8,5-31,8-3 
A/UX Finder 

logging out from 2-11 
modes 2-10, 3-12 
restarting from 2-11 
shutting down from 2-11 to 2-12 

A/UX kernel 2-5, 2-25 
A/UX Startup program 2-15 to 2-21 

booting from 2-2, 2-4 
changing prompt 2-15 
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checking root ftle system 2-6 
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icon 2-2 
loading A/UX kernel 2-26 
menus 2-16 to 2-20 
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using for troubleshooting 2-21 

background processes, starting 2-8 
backing up 4-1 to 4-34 

media for 4-7 to 4-8 
reasons for 4-1 
strategies for 4-3 to 4-4 
using epio 4-9 to 4-14 
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baud rate 7-17 
Berkeley File System 1-5 
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automatic boot 2-19 
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from A/UX Startup program 2-4 
from hard disk 2-25 
phases of 2-5 to 2-8 
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Bourne shell 3-4,3-11,3-12 
BSD 1-5 
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buffer cache 8-11 

c 
C Shell 3-4, 3-12 

setup ftles 3-10 



eeat program 6-14 
CD-ROMs 6-17 to 6-19 
character devices 4-5,8-13 
ehargefee shell procedure 9-7 
ehgrp command 3-26 
child process 10-12 
ehmod command 3-17 to 3-19,3-27 
ehown command 3-26 
e h s h command 3-33 
e kp a e e t procedure 9-6 
CML (Configuration Master List) 6-2 to 6-3 

updating 6-4 to 6-5, 6-8 
CommandShell 2-7 
command usage reports 9-10 
compact compressing tool 6-14 
compress compressing tool 6-14 
compressing ftles 6-14 to 6-15 
Configuration Master List. See CML 
console emulator mode 2-9 
console messages during launching 2-7 
copying ftles by dragging 4-17 
copy utilities 4-8 
core ftles 6-11 
epio command 4-9 to 4-14 

advantages of 4-9 
with Apple Tape Backup 40SC 4-10 
cannot open device 11-5 
compressing me archive 6-15 
disadvantages of 4-9 
moving a user across me systems 3-30 
options 4-10 

CPU activity report 10-5, 10-7 to 10-8 
CPU counter 10-2 
eron utility 6-15 to 6-16,9-3 to 9-4 
erontab command 6-16,10-4 
erontab me 9-3 
current directory 3-4 

D 

daemon administrative group 1-4 
daemon administrative login 1-3 
data blocks 8-15 to 8-16 
data cache 8-11 

Data Partition Map Entry 5-29 
da t e command 2-27, 2-29 
dd command 4-33 
( de fa u 1 t) / parameter for SCSI ID 2-24, 11-3 

default shell program 3-4 
changing 3-33 
problems with 3-36 

desk accessories 2-16 
Details window 5-24 
device activity report 10-9 to 10-11 
device drivers 8-12 

initializing 2-8 
device mes 4-4 to 4-5 

standard for AlUX 4-5 
used by Ipr 7-4 

device node 7-16 
devices 

adding new 7-28 
defined 7-4 

device status tables 10-2 
d f command 5-13 

displaying blocks and inodes 11-4 
dial-in access 7-25 
direct data blocks 8-5 
directory hierarchy 8-3 
directories, moving 3-30 
disable comand 7-8 
disk partition map (DPM) 5-6 to 5-7, 5-10, 5-24 
disk partitions. See partitioning hard disks; 

partitions 
disks. See floppy disks; hard disks, SCSI 
disk space, reclaiming 6-10 
dodisk procedure 9-6 
dp utility 5-7,5-25 to 5-27 

and slice numbers 5-15 
dump levels 

with dump. bsd 4-23 
monthly backup strategy 4-23 

dump. bsd utility 4-22 to 4-27 
advantages of 4-22 
defInition of 4-22 
disadvantages of 4-22 
dump levels 4-23 to 4-24 
how it works 4-24 
keys to control 4-25 to 4-27 
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E 

enable command 7-8 
error messages 11-1 to 11-6 
eschatology command 4-27,6-2 
escher utility 6-4,6-5 

running interactively 6-10 
/ etc / in itt ab me, entry format 2-36 
Ethernet 7-2 
eupdate utility 6-5 
eu utility 6-4 
execute permission 3-14 

F 

me-access permissions 3-14 to 3-15 
changing 3-17 to 3-19 

file access system routines 10-12 
me status errors 8-29 
me systems 

checking. See f s c k command 
defmition of 8-3 
and hard disk partitions 5-8 
listing file system commands 1-5 
making 5-16 to 5-18, 5-31 to 5-32 
mounted versus unmounted 4-6 to 4-7 
mounting 5-32 to 5-34 
overview 8-2 to 8-10 
restoring from multiple dump levels 4-27 to 

4-28 
type parameters 1-5 
updates 8-14 to 8-17 

me-access permissions 3-14 to 3-15 
me-access sequence 5-9 to 5-10 
mes 

compressing 6-14 
copying to disk 4-17 
decompressing 6-14 
list of AlUX 1-5 
recovering on disk or tape cartridge 4-13 
recovering selected from disk or tape 4-14 
trimming size of 6-11 

/FILES 1-5 
file table full error message 2-35, 11-5 
find command 1-2 

mt ime option 4-3 
Finder. See AlUX Finder 
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floppy disks 
ejecting at launch 2-19' 
as media for backup 4-7 

free list 8-16 
f s c k command options 8-20 to 8-22 
fsck errors 

bad and duplicate blocks 8-33, 8-48 
directory entries and bad inodes 8-38 
directory inode pointers range 8-38 
incorrect free inode count 8-47 
inode format errors 8-35 
inode type errors 8-32 
in opening files (UFS) 8-28 
lost+found directory 8-43,8-46 
memory request errors (UFS) 8-28 
option errors (UFS) 8-27 
root inode mode and status 8-37 
unreferenced files/directories 8-48 
zero-link-count table errors 8-33 

fsck utility. See also fsck errors 
with autorecovery 6-4 
cleanup functions 8-49 
dialog box 2-8 
finding problems during launch 11-3 
to fix error-prone disks 5-18 
how it works 8-14 
initialization phase messages (UFS) 8-27 
with Macintosh interface 8-20 
options 8-20 to 8-22 
run at boot time 2-7 to 2-8 
run on a new file system 5-32 
run when rebooting 2-40 
six phases of 8-17 to 8-18 
SVFS-specific messages 8-50 to 8-71 
UFS-specific messages 8-27 to 8-50 
when to use 8-19 

f s db command 1-5 
fsentry command 5-17,5-18,5-37,5-38 
f stab file entry 5-18 
f t p administrative login 1-4 

G 

General dialog box 2-20 
getty process 7-17, 7-20, 7-22, 7-23 

determining settings of 7-14 



GID 3-11 
out of range 3-37 

GMT bias 2-27 
Greenwich Mean Time 2-27 
group ID 3-11 

out of range 3-37 
groups, AlUX maximum 3-9 
Guest account, security on 3-13 
Guest user 2-10 

account for 1-3 

H 

hard disks, SCSI 
booting from 2-25 
partitioning. See partitioning hard disks 
reinitializing error-prone 5-18 

Hard Disk 20 2-25 
hard I/O errors, while backing up 4-14, 4-33 
HD SC Setup 5-19 to 5-25 

AlUX compatibility 5-4 
benefts of 5-3 
general description of 5-6 
troubleshooting of 11-4 
quitting 5-25 

help command, AlUX Startup 2-16 
holiday, updating 9-4 to 9-5 
holidays file, format of 9-4 
home directory 1-3, 3-4 

problems with 3-36 
home variable 

built-in 2-20 
host name 2-10 

I, J 
ImageWriter printer queue 7-4 
in-core blocks 8-15 
incremental backups 4-3 
indirect blocks 8-6 to 8-7,8-15 
initgroups 3-11 
initialization script 11-2 
initial processes 2-35 
in it program, considerations when 

running 2-39 
inodes 

access time 8-7 
definitions 8-4 

location 8-9 
modification time 8-7 
as type of file system update 8-15 

installation script 7-28 

K 

kconf ig command 2-35,11-5 
NPROC parameter 11-5 

kernel 
building new. See newconf ig 
launching during boot 2-7 
loading 2-6 
rebuilding 2-8, 2-22, 7-26 

known parameter 8-2 
Korn shell 3-11,3-12 

L 

list command 3-15 
loading, canceling of 2-6 
log files 1-2 
logging in 2-9 to 2-10 

changing modes during 2-9 
establishing user's environment 3-11 to 3-12 

logging out 2-11 
logical block 8-3 
login accounts 

administrative login 1-3 to 1-4 
start 1-3 

Login command, Guest account 3-13 
Login dialog box 2-9 
login files 3-12 
login name 3-3 
login program 3-11 
login shell 3-12 
lost +found directory 5-35,8-16,8-43 
lp administrative group 1-4 
1 P administrative login 1-4 
Ip print spooler 7-28 to 7-46 

commands for general use 7-29 
commands for lp administrator 7-29 to 7-30 
configuring the system 7-33 to 7-37 
determining status 7-3 
handling requests 7-39 to 7-42 
syntax of command 7-38 
system mes 7-45 to 7-46 
troubleshooting 7-43 to 7-44 
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1 P scheduler 7-31 to 7-33 
1 pc error messages 7-11 
Ipd error messages 7-11 
Ipd print scheduler 7-4 
Ipq command 7-7 

error messages 7-10 to 7-11 
Ipr print spooler 7-3 to 7-11 

commands for general use 7-7 
commands for 1 p r administrator 7-8 
setting up 7-4 to 7-7 
troubleshooting 7-9 to 7-11 

Iprm command 7-7 
error messages 7-11 

Ipstat command 7-31 

M 

Macintosh display, setting up 7-14 
Macintosh folders, access permission 3-3 
Macintosh Operating System 

bypassing for NUX 2-2 
working exclusively within 2-5 

Macintosh volume 5-6 
MacPartition 2-15, 5-3 

disk for 2-2 
MacsBug 2-39 
MacTerminal application 7-18 
mail administrative group 1-4 
manual pages 6-11 
message and semaphore activity report 10-15 
Misc NUX partition type 5-11, 5-21 to 5-22 
mkdir command 4-6 

creating a directory 3-5 
mk f s command 5-35, 11-6 
modem 

as an incoming device 7-25 
setting up 7-22 

modes. See permissions 
monacct command 9-10 
monacct procedure 9-17 
mount command 5-11, 5-13 

accessing partitions 5-14 
mount points 2-7, 5-12 

definition of 4-6 
mount table 5-10 

entry 5-14 
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mounting process 5-14 
mt command 4-17 
multi-user mode 2-34 

and autoconfig 2-22 
m v command 5-14 

N,O 

NB UF parameter 2-34 
network communication 1-3 
Network File System, serving read-only fIles with 

6-12 to 6-13 
newconfig program 2-22,7-26 to 7-27 
newf s command 5-31, 5-34 to 5-36 
newf s Commando dialog 5-35, 5-36 
newf s program 5-17 
newgrp command 3-9 
newunix program 7-26, 7-27 
NF ILE parameter 2-35,6-5 
NFS (Network File System), serving read-only ftles 

with 6-12 to 6-13 
NINODE parameter 2-35,6-5 
NMBUFS 11-5 
nobody administrative login 1-4 
NP ROC parameter 2-35 
nuucp administrative login 1-3 

p 

pack compressing tool 6-14 
parent process 10-12 
partitioning hard disks 5-6 to 5-7. See also 

partitions 
troubleshooting 11-4 

partition map 5-6 to 5-7,5-10,5-24 
partition names 

eliminating duplicate 5-27 
used by NUX utilities 5-15 

partitions. See also slice numbers 
adding 5-20, 5-22 
checking information about 5-24 to 5-25 
defmition of 5-3 
grouping of 5-22 to 5-23 
moving 5-19 to 5-20 
reconflguring 5-17 



referring to 5-14 to 5-15 
removing 5-19 to 5-20 
.types of 5-21 

password aging 3-13 
password program 3-20 
passwords 

incorrect 3-36 
permissions for 3-19 
requirements 3-38 
restrictions for System V 3-13 

pax utility 4-2 to 4-3, 4-8 to 4-9 
compressing flle archive 6-15 

peat program 6-14 
peripheral devices 7-1 
permissions 3-3 

description of 3-14 
directory 3-16 
flle access 3-14 to 3-15 
folder 3-16 

physical block 8-3 
pname utility 6-6 
port 7-13 
powering down. See shutting down 
prdaily procedure 9-12 
print job request 7-3 
print spooler 7-3. See also lp print spooler; lp r 

print spooler 
modifying 7-4, 7-5 

printeC3:p database 7-5 to 7-7 
printer interface program 7-4 
printer output fllters, writing 7-12 
printer queues, access to 7-7 
printers 

naming 7-5 
remote 7-6 
serial-line 7-5 
spool directory 7-6 
system default destination 7-4 

printing, troubleshooting 11-6 
pswi teh counter 10-12 
pw e k command 3-6 

Q 
queue activity report 10-14 

R 
raw devices 4-10, 8-13 
read permission 3-14 
recovering flles 

all flles 4-13 
selected flles 4-14 

redundancies 8-2 
relative ftlename 3-4 
remove shell procedure 9-6 
Repair button in f s c k dialog box 11-3 
restart command 7-8 
restarting AlUX 2-11 
Restart menu item 2-17 
restore utility 4-28 to 4-32 

advantages of 4-22 
disadvantages of 4-22 
interactive mode 4-29 to 4-30 
keys 4-30 to 4-31 
options 4-32 

restricted shell 3-33, 7-7 
rfloppy 4-10. See also raw devices 
rlogin command 7-7 
root account 1-3. See also superuser 

privileges of 2-33 
root administrative group 1-4 
root administrative login 1-3 
root flle system 2-6 
root variable, built-in 2-20 
rsh command 3-33,7-7 
runaeet procedure 9-7 to 9-15 

error messages 9-14 to 9-15 
failure of 9-13 to 9-14 
ftxing corrupted flles 9-16 
restarting 9-12 to 9-13 

run levels 
changing 2-38 
current 2-39 
default in !ete! inittab 2-35 

s 
sal command 10-3 
sa 2 command 10-3 
sade command 10-3, 10-6 
sag command 10-5, 10-15 
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sar command 10-5 to 10-15 
options 10-7 to 10-15 
syntax 10-6 

screen, frozen 11-3 
SCSI, definition of 5-1 
selective backups 4-3 
serial ports, setting up 7-15 to 7-16 
session type, invalid 3-37 
set-gid command 3-19 
setport command 7-15 to 7-16 
setport Commando dialog 7-15 
set-uid command 3-19 
set time zone command 2-27 
shell programs 

changing default program 3-33 
default 3-4 
selecting for new user 3-24 
and setup mes 3-10 to 3-11 

Shut Down dialog box 2-11 
shutdown message, sending 2-14 
shutdown program 2-13 
shutting down 

from the NUX command line 2-13 to 2-14 
in an emergency 2-39 
from the Finder 2-11 to 2-13 
overview 2-2 

single-user mode 2-33 to 2-34 
init process 2-33 
from multi-user mode at shutdown 2-14 
making default mode 2-33 
reasons for 2-33 

slice 30 5-16. See also MacPartition 
slice 31 5-16 
slice numbers 5-10 to 5-11 

Apple conventions for 5-16 
assigning permanent 5-28 to 5-30 

special mes 8-11,8-12 
spooler system 7-3 to 7-12 
s tart account 1-3 
start command 7-8 
starting up the system 2-2 to 2-8 

overview 2-2,2-3 
startup application 2-24 
startup device 

changing 2-24 
order of 2-25 

startup disk, contents of 2-23 
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sticky bit 3-20, 10-11 
stop command 7-8 
superblocks 

definition 5-8 
errors 8-29 
list of contents 8-10 
SVFS vs. UFS 8-10 
as type of me system update 8-14 

superuser 1-1, 1-3. See also root account 
SVFS 1-5 
swap device 10-11 
swapping activity report 10-11 
swap space, adding 5-38 to 5-39 
synch command 8-14 
s y s administrative group 1-4 
s y s administrative login 1-3 
syslog me 7-11 
system, customizing 2-26 to 2-35 
system accounting, turning on 9-2 to 9-3 
system accounting package 9-1 to 9-20, 10-1 
system accounting programs 1-3 
system activity counters 10-2 
system activity data collector 10-3, 10-6 
system activity functions, setting up 10-4 
system activity graph, printing requirements of 

10-15 
system activity graph command 10-5, 10-15 
system activity package 9-1, 10-1, 10-16 
system activity reports 10-4 
system administrator's log 1-1 
system call report 10-12 
system clock 2-35 
system console, displaying during shutdown 2-14 
system mes 

backing up 1-1 
monitoring growth 6-11 

System V me system 1-5 
password restrictions 3-13 

System Folder 
adding init or CDEV 11-4 
creating 3-5 
personal 3-5 

system startup 2-2 to 2-8 
overview 2-2, 2-3 

system time 
A!UX clock 2-27 
adjusting for daylight saving 2-27 



T 

Macintosh clock 2-27 
overriding 2-30 
reasons for resetting 2-26 
setting with settimezone command 2-28 

to 2-29 
time zone menu 2-28 

table full, error message 11-5 
tacct ftle, maintaining integrity of 9-16 
t a i I utility 6-11 
tape cartridges. See also Apple Tape Backup 40SC 

drive; Apple Tape Backup 40SC software; 
backing up 

table of contents for 4-13 
when to use 4-8 

tape controller 4-11 
tar utility 4-15 to 4-22 

adding later file version 4-19 
advantages of 4-15 
cannot open device error message 11-5 
copying directory to disk 4-17 
copying specific files 4-18 
copying to tape 4-16 
disadvantages of 4-15 
extracting a file 4-20 
listing files created with 4-20 
moving a user across file systems 3-31 to 3-33 
multiple-volume backup 4-16 
recovering a particular file version 4-21 to 4-22 
recovering latest version of me 4-21 
relationship to other backup utilities 4-2 
and selective backups 4-3 
storage capacity limitation 4-7 

t cb filter 4-11 
terminals 

attaching a Macintosh Plus or SE as 7-21 
attaching Macintosh Plus or SE as 7-19 
attaching non-VT100 7-21 
attaching VT100 7-21 
using another computer as 7-18 

time. See system time 
time command 10-15 
timex command 10-5,10-15 to 10-16 
Trash icon, removing accounts with 3-35 
troubleshooting 2-39 to 2-40, 11-1 to 11-6 

file system full 11-4 
problems with partitioning 11-4 
problems with printing 11-6 
problems at startup 11-2 to 11-4 
user account problems 3-36 to 3-38 

TZ environmental variable 2-30 

u 
UFS, advantages of 1-5 
UID (user ID) 

checked when creating ftles 3-9 
defined 3-3 
finding unused one 3-23 
invalid number error message 3-37 
read at login 3-11 

umask command 3-21 
umount command 1-5,4-6, 5-33, 11-6 
unmounting file system, problems with 11-6 
Useful Command folder, installing 3-28 
user ID. See UID 
users 

adding 3-22 to 3-28 
adding manually 3-22 to 3-27 
adding with adduser 3-27 to 3-28 
moving 3-29 
removing 3-34 to 3-35 
specifying working environment for 3-24 to 

3-27 
user's working environment, specifying 3-24 to 

3-27 
uucp administrative group 1-4 
u u cp administrative login 1-4 
UUCP communications package 1-4 

v 
vipw command 3-25 

w 
wall command 1-2 
who administrative login 1-4 
w r it e permission 3-14 
wtmpfix program 9-16 
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X 

X11 mode 2-9 

y 

Yellow Pages 
passwords 3-6 
with adduser program 3-28 

z 
zcat program 6-14 
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