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Release and Update Information

SECTION 1

INTRODUCTION
This document contains a summary of Distribution 3 contents,
procedures to update systems running Distribution 2 software
to Distribution 3, and procedures to do a complete re-

installation of Distribution 3 on a disk which has become
totally corrupted.

New Rack and Office Systems are shipped with Distribution 3
already installed; no software installation is required.

The following manuals should be read before proceeding with
and update or installation procedures:

Nu Machine Installation and User Manual
Nu Machine Operating System User Guide

In addition, the following manuals can be an aid to under-
standing the procedures and commands used in this manual.

Nu Machine SDU Monitor User's Manual

Nu Machine UNIX" Programmer's Manual

WARNING: UPDATING TO DISTRIBUTION 3 SOFTWARE INVOLVES COM-
PLETE DESTRUCTION OF DATA ON SOME DISK PARTITIONS. ANY USER
FILES SHOULD BE SAVED ON TAPE BEFORE STARTING THE SOFTWARE
INSTALLATION PROCEDURE.

"UNIX is a trademark of Bell Telephone Laboratories, Incor-
porated.
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SECTION 1

DISTRIBUTION 3 SUMMARY
The following is a summary of the changes included in the
Distribution 3 package:

1.

2.

Kernel, driver and command bug fixes to increase stabil-
ity of the system.

lJew commands: ac, cal, comm, £f77, iostat, lpr, spell,
split, tbl, and tip.

An optional change to increase the disk interleave fac-
tor. This change will increase performance on a loaded
system.

Updates to the Nu Machine diagnostics.

The disk partitioning has been modified to allow a
separate small file system for the SDU which contains
SDU commands, diagnostics, and drivers. The new parti-
tion which has been added is /dev/dk@g. The UNIX root
is still /dev/dk@a. This was accomplished by splitting
the 0ld UNIX root into 2 pieces. The starting positions
for other disk partitions has NOT changed.

As a result of the addition of /dev/dk@g, the /monitor
directory is now in the SDU file system (instead of the
UNIX root file system) and is referenced by
/sdu/monitor.

Under the SDU Monitor, /disk will reference /dev/dkdg
(not the UNIX root). The UNIX root is accessed by using
a new SDU driver called uroot. The default path name
used by uboot has been changed to /urocot/unix from the
old /disk/unix.
llew manuals:
Nu Machine UNIX Programmer's Volume 2B
Nu Machine Operating System User Guide

lijo changes to the SDU Monitor.
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SECTION 2

DISTRIBUTION TAPE CONTENTS
The Distribution 3 software is provided on 2 1/2" tapes for
Rack 3ystems, or 2 1/4" tapes for Office Systems. The 1/2"
and 1/4" versions of each tape contain the same files, only
the media is different. A set of 1/2" tapes can be used with
and Office system if it has a 1/2" tape drive and vice-versa
for 1/4" tapes.

The first tape is the Nu Machine Diagnostic tape. It con-
tains 3 files:

file 1:
Tar driver for the SDU Monitor.

file 2:
Tar of diagnostics.

file 3:

A file system image of the SDU file system which con-
tains diagnostics, SDU commands, and SDU drivers.

The second tape is the Nu Machine UNIX Distribution tape. It
contains 2 files:

file 1:
UNIX root file system image.

file 2:
Tar of /usr.

Printed 11/3/83 3
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SECTION 3

UPDATING TO DISTRIBUTION 3
This section contains procedures for updating systems which
are currently running Distribution 2 software. If the sys-
tem is not now running Distribution 2 software or if the
disk has been corrupted, then see Section 4 for full instal-
lation procedures. This procedure is ONLY for update pur-
poses.

If the new disk interleave factor is desired, then the disk
must be reformatted. See Section 4 and follow the full

installation procedures. The change of disk interleave fac-
tor is OPTIONAL. If this new interleave is NOT desired, then

continue the update procedures and DO NOT RE~-FORMAT THE
DISK.

The update procedure involves replacement of the UNIX root
file system (/dev/dk@a), addition of the SDU file system
(/dev/dk@g), and update of /usr. Be sure to save any user
added or user modified files which are in the root. Exam-
ples are /etc/passwd, /etc/motd, and /etc/ident. Although
this procedure is non-destructive to user files on /usr, as
a safety precaution, it is recommended that ALL user added
or modified files in all file systems be backed up before
preceding.

New Rack and Office Systems are shipped with Distribution 3
already installed:; no software installation is required.

IMPORTANT: UPDATING TO DISTRIBUTION 3 INVOLVES DATA DESTRUC-
TION ON SOME DISK PARTITIONS. BACKUP YOUR LOCAL FILES VIA
TAR BEFORE STARTING ANY OF THE INSTALLATION PROCEDURES.

If the system is to be upgraded to Distribution 3, the

entire procedure must be followed. Do not mix any part of
the new software with old software.
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Release and Update Information

SECTION 3.1
RACK SYSTEM UPDATE

This update procedure applies to systems with Fujitsu Eagle
disk drives using 1/2" tape drive.

1. Bring down the currently running UNIX to the SDU Monitor

(be sure to sync first). SDU Monitor should respond
with a >> prompt.

2. Load the Nu Machine Diagnostic tape.

3. Setup the CMOS ram. The contents of CMOS RAM have changed
to reflect the new disk partition. This step MUST be
performed even if the SETUP light is not on.

>> init
>> /tar/setup clear
>> /tar/setup eagle sp shell

4. Reset the system and check that the SETUP light goes out
and the RUN light is on. Do not continue with the
installation procedure if the RUN light is not on.

5. Copy the 8DU file system image from tape to disk via:

>> init
>> copy tape/3 $disk

The SDU Monitor should respond with "1947552 bytes
copied".

6. Load the Nu Machine UNIX Distribution tape.

7. Copy the UNIX root file system image from tape to disk
via:
>> init
>> cp tape/l $disk 1823 -6942
The SDU Monitor should respond with "cp finished:
7198608 bytes copied". 1In some cases the message "pro-

cess got multibus timeout" may appear. This message can
be ignored in this case only.

8. Boot UNIX via (assumes switch setting 3):

>> init
>> uboot -k rsd -C /disk/monitor/conf/std.eagle

If switch setting 1 is being used, change rsd to ttya
in.the uboot command. As an alternative, or for non-
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standard board configurations the auto-configuration
option can be used with uboot:

>> init
>> uboot =-a ~k rsd

9. Single-user UNIX should now be running. Several links
must be added as follows:

/etc/mount /dev/dkx@g /sdu

cd /sdu/monitor/conf

ln std.eagle std

cd /etc

1n rc.eagle rc

ln fstab.eagle fstab

ln checklist.eagle checklist
sync

/etc/umount /dev/dkdg

= e A e SR e

18. Set the date, sync the disk, and go multi-user via:

# date yymmddhhmm.ss
# sync
# °D

1ll. Login as root and un-tar /usr via:

-> cd /usr
-> tar xpvf /dev/rmtd

NOTE: If for any reason the tape has been moved since
the UNIX root was copied from it, or if the tar failed
an you want to retry it, you will need to reposition
the tape to file 2 via:

~> dd if=/dev/rmtf of=/dev/null count=1
-> 44 if=/dev/rmt4 of=/dev/null bs=lk

Printed 11/3/83



Release and Update Information

SECTION 3.2

OFFICE SYSTEM UPDATE
This update procedure applies to systems with Fujitsu Micro
disk drives using 1/4" tape drive.

1. Bring down the currently running UNIX to the SDU Monitor
(be sure to sync first). SDU Monitor should respond
with a »>> prompt.

2. Load the Nu Machine Diagnostic tape.

3. Setup the CMOS ram. The contents of CMOS RAM have changed
: to reflect the new disk partition. This step MUST be
performed even if the SETUP light is not on.

>> init
>> /tarq/setup clear
>> /tarq/setup micro sp shell

4. Reset the system and check that the SETUP light goes out
and the RUN light is on. Do not continue with the
installation procedure if the RUN light is not on.

5. Copy the SDU file system image from tape to disk via:

>> init
>> copy quart/3 $disk

The SDU Monitor should respond with "1647552 bytes
copied".

6. Load the Nu Machine UNIX Distribution tape.

7. Copy the UNIX root file system image from tape to disk
via:s
>> init
>> cp quart/l1 $disk 1023 -6942
The 5DU Monitor should respond with "cp finished:
7198648 bytes copied". 1In some cases the message "pro-

cess got multibus timeout" may appear. This message can
e ignored in this case only.

8. Boot UNIX via (assumes switch setting 3):

>> init
>> uboot -~k rsd -C /disk/monitor/conf/std.micro

If switch setting 1 is being used, change rsd to ttya
in the uboot command. As an alternative, or for non-

Printed 11/3/83 7
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standard board configurations the auto-configuration
option can be used on uboot:

*>> init
>> uboot -a =k rsd

9. Single-user UNIX should now be running. Several links
must be added as follows:

/etc/mount /dev/dkdg /sdu

cd /sdu/monitor/conf

In std.micro std

cd /etc

ln re.micro rc

In fstab.micro fstab

In checklist.micro checklist
sync '
/etc/umount /dev/dk@g

BRI U I

1ld. Set the date, sync the disk, and go multi-user via:

t date yymmddhhmm.ss
# sync
# °D

1l1. Login as root and un-tar /usr via:
-> cd /usr
=> gqtrop bot

=> gqtrop rdmark
-> tar xpvf /dev/rqt0d

Printed 11/3/83
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SECTION 4

COMPLETE INSTALLATION
This section contains full installation procedures for Dis-
tribution 3. These procedures are used to restore a system
disk when it has become totally corrupted, or to change disk
interleave factor. For update of systems currently running
Distribution 2, see Section 3.

New Rack and Office Systems are shipped with Distribution 3
already installed; no software installation is required.

IMPORTANT: INSTALLING DISTRIBUTION 3 INVOLVES DATA DESTRUC-

TION ON SOME DISK PARTITIONS AND MAY INVOLVE REFORMATTING
THE DISK. BACKUP YOUR LOCAL FILES VIA TAR BEFORE STARTING
ANY OF THE INSTALLATION PROCEDURES.

If the Distribution 3 software is to be installed, the

entire procedure must be followed. Do not mix any part of
the new software with old software.

Printed 11/3/83 | 9
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SECTION 4.1

RACK SYSTEM INSTALLATION
The following procedure is for installation of Distribution
3 software on Rack systems with Fujitsu Eagle disk drive.

1.

2.

36

‘Printed

Power up the system, select switch setting 3, and reset.
The SDU Monitor should respond with a >> prompt on the
rsd.

NOTE: If the SETUP light remains on after the reset,
then the SDU defaults to Mode Switch position . In
this case only, a terminal must be connected to the SDU
remote serial port (ttya) and be set to 3909 baud to do
step 4.

If an rsd is not available, a terminal connected to
ttya can be used by selecting switch setting 1. How-
ever, when SETUP remains on after. reset, the terminal
should be set to 300 baud. Aftervséﬁup is complete and
the system is reset, the terminal should be set to 9600
baud.

Load the Nu Machine Diagnostics tape.
Setup the CMOS ram via:

>> init
>> /tar/setup clear
>> /tar/setup eagle sp shell

Reset the system and check that the SETUP light goes out
and the RUN light is on. '

Do not continue with the installation procedure if the
RUN light is not on. The prompt should now appear on
the rsd if switch setting 3 is used, or on ttya if
switch setting 1 is used. The terminal on ttya must
now be set to 96409 baud.

If the state of the disk is unknown or the new interleave
factor is desired, then the disk must be reformatted.
[f the disk was already formatted and was running Dis-
tribution 2 software, then this step may be skipped.
neformat the disk via:

>> /tar/2181 =tvDF
Copy the SDU file system image from tape to disk via:

>> init
>> copy tape/3 $disk

11/3/83 _ , 19
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The SDU Monitor should respond with "1l@047552 bytes
copied”.

7. Load the Nu machine UNIX Distribution tape.
8. Copy the UNIX root file system image to disk via:

>> init
>> cp tape/l $disk 1023 -6942

The SDU Monitor should respond with :"cp finished:
7108648 bytes copied". In some cases the message "pro-

cess got multibus timeout" may appear. This message can
be ignored in this case only.

9. Boot UNIX via (assumes switch setting 3):

>> init
>> uboot =k rsd -C /disk/monitor/conf/std.eagle

If switch setting 1 is being used, change rsd to ttya
in the uboot command. As an alternative, or for non-
standard board configurations the auto-configuration

option can be used on uboot:

>> init
>> uboot -a -k rsd

19. Single-user UNIX should now be running. Build new file
systems via:

# csh makedisk eagle
CAUTION: makedisk contains commands to make file sys-
tems (mkfs). This results in total loss of any files
that were on the disk. Makedisk should only be run
once during the installation procedure. When installa-
tion is complete, makedisk should be removed to ensure
that is is not accidentally run.
11. Set the date, sync the disk, and go multi-user via:
# date yymmddhhmm.ss
# sync
# °D
12. Login as root and un-tar /usr via:

-> cd /usr
-> tar xpvf /dev/rmtd

NOTE: If for any reason the tape has been moved since
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the root was copied from it, or if the tar failed an
you want to retry it, you will need to reposition the
tape to file 2 via:

=> dd if=/dev/rmtd of=/dev/null count=1l
-> dd if=/dev/rmt4 of=/dev/null bs=1lk

Printed 11/3/83
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SECTION 4.2

OFFICE SYSTEM INSTALLATION
The following procedure is for installation of Distribution
3 software on Office systems with Fujitsu Micro disk drive.

1.

Printed

Power up the system, select switch setting 3, and reset.
The SDU Monitor should respond with a >> prompt on the
rsd.

NOTE: If the SETUP light remains on after the reset,
then the SDU defaults to Mode Switch position . In
this case only, a terminal must be connected to the SDU
remote serial port (ttya) and be set to 389 baud to do
step 4.

If an rsd is not available, a terminal connected to
ttya can be used by selecting switch setting 1. How-
ever, when SETUP remains on after reset, the terminal
should be set to 300 baud. After setup is complete and
the system is reset, the terminal should be set to 96990
baud.

Load the u Machine Diagnostics tape.
Setup the CMOS ram via:

>> init
>> /tarq/setup clear
>> [/tarqg/setup micro sp shell

Reset the system and check that the SETUP light goes out
and the RUN light is on.

Do not continue with the installation procedure if the
RUN light is not on. The prompt should now appear on
the rsd if switch setting 3 is used, or on ttya if
switch setting 1 is used. The terminal on ttya must
now be set to 26¢d baud.

If the state of the disk is unknown or the new interleave
factor is desired, then the disk must be reformatted.
1f the disk was already formatted and was running Dis-
tribution 2 software, then this step may be skipped.
Reformat the disk via:

>> /tarq/2181 -tvDF
Copy the £DU file system image from tape to disk via:

>> init
>> copy quart/3 $disk
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The SDU Monitor should respond with "1947552 bytes
copied”.

7. Load the MNu machine UNIX Distribution tape.

8. Copy the UNIX root file system image to disk via:

>> init
>> cp quart/l $disk 1023 -6942

The SDU Monitor should respond with "c¢p finished:
7108608 bytes copied". 1In some cases the message "pro-

cess got multibus timeout" may appear. This message can
be ignored in this case only.

9. Boot UNIX via (assumes switch setting 3):

>> init
>> uboot -k rsd -C /disk/monitor/conf/std.micro

If switch setting 1 is being used, change rsd to ttya
in the uboot command. As an alternative, or for non-
standard board configurations the auto-configuration
option can be used on uboot:

>> init
>> uboot -a ~k rsd

10. Single-user UNIX should now be running. Build new file

1l1.

systems via:
# csh makedisk micro

CAUTION: makedisk contains commands to make file sys-
tems (mkfs). This results in total loss of any files
that were on the disk. Makedisk should only be run
once during the installation procedure. When installa-
tion is complete, makedisk should be removed to ensure
that is is not accidentally run.

Set the date, sync the disk, and go multi-user via:

# date yymmddhhmm.ss
# sync
# °D

12. Login as root and un-tar /usr via:

Printed

-> ¢d /usr

=-> gtrop bot

=> gtrop rdmark

-> tar xpvf /dev/rqt0d

11/3/83 _ 14
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SECTION 5

TROUBLESHOOTING
If there are problems installing the software system, an

example of a troubleshooting flow is contained in the Nu
Machine Operating System User Guide. 1If further problems
exist, contact Customer Technical Services, Texas Instru-

ments, Irvine, (714) 669-8217.

Printed 11/3/83
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INTRO(1) Nu Machine UNIX Programmer's Manual INTRO(1)

intro - introduction to commands

DESCRIPTION

This section describes publicly accessible commands in
alphabetic order. Certain distinctions of purpose are made
in the headings: :

(1) Commands of general utility.
(1C) Commands for communication with other systems.

(1G) Commands used primarily for graphics and computer-aided
design.

(1M) Commands used primarily for system maintenance.

DIAGNOSTICS

Page 1

Upon termination each command returns two bytes of status,
one supplied by the system giving the cause for termination,
and (in the case of ‘normal' termination) one supplied by
the program, see wait and exit(2). The former byte is I for
normal termination, the latter is customarily @ for
successful execution, nonzero to indicate troubles such as
erroneous parameters, bad or inaccessible data, or other
inability to cope with the task at hand. It is called
variously ‘exit code', ‘exit status' or ‘return code', and
is described only where special conventions are involved.

(printed 8/25/83)
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NAME
a86 - assembler for the Intel iAPX86 ' .
SYNOPSIS >
a86 [ option ] file
DESCRIPTION

A86 assembles the named file.
The following options are interpreted by a86.

-0 output
Name the output file output. If this option is not
specified, the output file is named file.b86, where
file is the name of the input file.

-] Create a listing file named file.list, where file is
the name of the input file.

-g Create a listing of the symbol table on the list
file.
-b Perform span dependent instruction optimization.
SEE ALSO

~1d86(1), nm86(1), b.out(s)

DIAGNOSTICS :
When syntactic or semantic errors occur, thée line that the
error occurred on and an error number is printed. Following
all of the lines in error, a summary of the error numbers
and the text of the error message is printed. If a listing
file (-1) option was specified, lines in error are not
echoed -- examine the list file to determine the problems.

Page 1 _ _ : | (printed 8/22/83)
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AC(1M) Nu Machine UNIX Programmer'l Manual ~AC(1M)

NAME
ac - login accounting

SYNOPSIS :
ac [ -wwtmp 1 [ =p ] [ -d ] [ people ] ...

DESCRIPTION

Ac produces a printout giving connect time for each user who
has logged in during the life of the current wtmp file. A
total is also produced. =-w is used to specify an alternate
wtmp file. =p prints individual totals; without this
option, only totals are printed. -4 causes a printout for
each midnight to midnight period. Any people will limit the
printout to only the specified login names. If no wtmp file
is given, /usr/adm/wtmp is used.

The accounting file /usr/adm/wtmp is maintained by init and
login. Neither of these programs creates the file, so if it
does not exist no connect-time accounting is done. To start
accounting, it should be created with length 4. On the
other hand if the file is left undisturbed it will grow
without bound, so periodically any information desired
should be collected and the file truncated.

FILES
/usr/adm/wtmp

SEE ALSO
init(8), login(l), utmp(5).

Page 1 " (printed 14/38/83)
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NAME
adb - debugger

SYNOPSIS '
adb [-w] [ objfil [ corfil 1 ]

DESCRIPTION
Adb is a general purpose debugging program. It may be used

to examine files and to provide a controlled environment for
the execution of UNIX programs.

Ob]fll is normally an executable program file, preferably
containing a symbol table; if not then the symbolic features
of adb cannot be used although the file can still be
examined. The default for objfil is a.out. Corfil is
assumed to be a core image file produced after executing
objfil; the default for corfil is core.

Requests to adb are read from the standard input and
responses are to the standard output. If the -w flag is
present then both objfil and corfil are created if necessary
and onened for reading and writing so that files can be
modlfled using adb. Adb ignores QUIT; INTERRUPT causes
return to the next adb command .

In general requests to adb are of the form

[address] [, count] [command] [:]

If address is present then dot is set to address. Initially
dot 1s set to @. For most commands count specifies how many
times the command will be executed. The default count is 1.
Address and count are expressions.

The interpretation of an address depends on the context it
is used in. If a subprocess is being debugged then
addresses are interpreted in the usual way in the address
space of the subprocess. For further details of address
mapping see ADDRESSES.

EXPRESSIONS .
. The value of dot.

+ The value of dot incremented by the current
increment.

The value of dot decremented by the current
increment. .

" The last address typed.

integer

Page 1 ~ (printed 8/22/83)
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An octal number if integer begins with a 4; a
hexadecimal number 1f preceded by $:; otherwise a
decimal number.

integer.fraction
A 32 bit floating point number.

‘cccc' The ASCII value of up to 4 characters. \ may be used
to escape a '.

< name The value of name, which is either a variable name or
a register name. Adb maintains a number of variables
(see VARIABLES) named by single letters or digits.
If name is a register name then the value of the
register is obtained from the system header in
corfil. The register names are r@ ... r5 sp pc ps.

symbol A symbol is a sequence of upper or lower case
letters, underscores or digits, not starting with a
digit. The value of the symbol is taken from the
symbol table in objfil. An initial _ or " will be
prepended to symbol if needed.

symbol
In C, the ‘true name' of an external symbol begins
with . It may be necessary to utter this name to
disinguish it from internal or hidden variables of a
program.,

routine.name
The address of thé variable name in the specified C
routine. Both routine and name are symbols. If name
is omitted the value is the address of the most

recently activated C stack frame corresponding to
routine.

(exg) The value of the expression exp.

Monadic operators

*axp The contents of the location addressed by exp in
corfil.

dexp The contents of the location addressed by exp in
objfil.

-exp Integer negation.
“exp Bitwise complement.

Dyadic operators are left associative and are less binding
than monadic operators.

Page 2 o (printed 8/22/83)
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el+e2 Integer addition.
el-e2 Integer subtraction.
el*e2 Integer multiplication.
el%e2 Integer division.
el&e2 Bitwise conjunction.
elle2 Bitwise disjunction.
el#e2 El rounded up to the next multiple of e2.
COMMANDS
Most commands consist of a verb followed by a modifier or
list of modifiers. The following verbs are available. (The
commands ‘?' and ‘/' may be followed by “*'; see ADDRESSES

for further details.)

?2f Locations starting at address in objfil are printed
according to the format f.

/£ Locations starting at address in corfil are printed
according to the format f.
=f The value of address itself is printed in the styles

indicated by the format f£. (For i format ‘?' is
printed for the parts of the instruction that reference
subsequent words.)

A format consists of one.or more characters that specify a
style of printing. Each format character may be preceded by
a decimal integer that is a repeat count for the format
character. While stepping through a format dot is
incremented temporarily by the amount given for each format
letter. If no format is given then the last format is used.
The format letters available are as follows.

N

Print 2 bytes in octal. All octal numbers output
by adb are preceded by 4.

Print 4 bytes in octal.

Print in signed octal.

Print long 51gned octal.

Print in decimal.’

Print long decimal.

Print 2 bytes in hexadecimal.

Print 4 bytes in hexadecimal.

Print as an unsigned decimal number.

Print long unsigned decimal.

Print the 32 bit value as a floating point number.
Print double floating point.

MpOE XXOR0AQO0 O
OB BN NAEDN NSNS
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Print the addressed byte in octal.

Print the addressed character.

Print the addressed character using the following
escape convention. Character values 090@ to @49
are printed as @ followed by the corresponding
character in the range 910@ to 914@4. The
character @ is printed as @@.

Print the addressed characters until a zero
character is reached. ,
Print a string using the @ escape convention. n
is the length of the string including its zero
terminator.

Print 4 bytes in date format (see ctime(3)).
Print as instructions. n is the number of bytes
occupied by the instruction. This style of
printing causes variables 1 and 2 to be set to the
offset parts of the source and destination
respectively.

a @ Print the value of dot in symbolic form. Symbols
are checked to ensure that they have an
appropriate type as indicated below.

N o
oy

(/]
Io

n
f=]

e 1
S o

local or global data symbol
local or global text symbol
local or global absolute symbol

[V B

P 2 Print the addressed value in symbolic form using

' the same rules for symbol lookup as a.

t & When preceded by an integer tabs to the next
appropriate tab stop. For example, 8t moves to
the next. 8-space tab stop.

r @ Print a space.

n @ Print a newline.

“Ol.“g

Print the enclosed string.
Dot is decremented by tle current increment.
Nothing is printed.

+ Dot is incremented by 1. Nothing is printed.
- Dot is decremented by 1. Nothing is printed.
newline

If the previous command temporarily incremented dot,
make the increment permanent. Repeat the previous
command with a count of 1.

‘[?2/]11 value mask

Page 4

Words starting at dot are masked with mask and compared
with value until a match is found. If L is used then
the match is for 4 bytes at a time instead of 2. If no

"match is found then dot is unchanged; otherwise dot is

set to the matched location. If mask is omitted then
-1 is used.
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(?/]lw value ...

Write the 2-byte value into the addressed location. If
the command is W, write 4 bytes. 0Odd addresses are not
allowed when writing to the subprocess address space.

[?2/Im bl el f1[?/]

>name

New values for (bl, el, fl) are recorded. If less than
three expressions are given then the remaining map
parameters are left unchanged. If the ‘?' or ‘/' is
followed by '*' then the second segment (b2,e2, £2) of
the mapping is changed. 1If the list is terminated by
'?2' or /' then the file (objfil or corfil
respectively) is used for subsequent requests. (So
that, for example, ‘/m?' will cause ‘/' to refer to

objfil.)
Dot is assigned to the variable or register named.

A shell is called to read the rest of the line
following ‘!°'.

$modifier

Page 5

Miscellaneous commands. The available modifiers are:

<f Read commands from the file f and return.
>f ° Send output to the file £, which is created if it
does not exist.

r Print the general registers and the instruction
addressed by pc. Dot is set to pc.
f Print the floating registers in single or double

length. 1If the floating point status of ps is set
to double (2200 bit) then double length is used

anyway.
b Print all breakpoints and their associated counts
and commands. ,
a ALGOL 68 stack backtrace. If address is given

then it is taken to be the address of the current
frame (instead of r4). If count is given then
only the first count frames are printed.

c C stack backtrace. If address is given then it is
taken as the address of the current frame (instead
of r5). If C is used then the names and (16 bit)
values of all automatic and static. variables are
printed for each active function. If count is
given then only the first count frames are

printed.
e The names and values of external variables are
printed. .
w Set the page width for output to address (default
s 3et the limit for symbol matches to address
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(default 255).

o All integers input are regarded as octal.
d Reset integer input as described in EXPRESSIONS.
q Exit from adb.
v Print all non zero variables in octal.
m Print the address map.
smodifier

Manage a subprocess. Available modifiers are:

bc Set breakpoint at address. The breakpoint is
executed count-l times before causing a stop.
Each time the breakpoint is encountered the
command ¢ is executed. If this command sets dot
to zero then the breakpoint causes a stop.

d Delete breakp01nt at address.

r Run objfil as a subprocess. If address is given
explicitly then the program is entered at this
point; otherwise the program is entered at its
standard entry point.  count specifies how many
breakpoints are to be ignored before stopping.
Arguments to the subprocess may be supplied on the
same line as the command. An argument starting
with < or > causes the standard input or output to

. be established for the command. All signals are
turned on on entry to the subprocess.

cs The subprocess is continued with signal s ¢ s, see
signal(2). If address is given then the
subprocess is continued at this address. If no
signal is specified then the signal that caused
the subprocess to stop is sent. Breakpoint
skipping is the same as for r.

ss As for ¢ except that the subprocess is single
stepped count times. If there is no current
subprocess then objfil is run as a subprocess as
for r. In this case no signal can be sent; the
remainder of the line is treated as arguments to
the subprocess.

k The curreant subprocess, if any, is terminated.

VARIABLES
Adb provides a number of variables. Named variables are set

lnltldlly by adb but are not used subsequently. Numbered
variables are reserved for communication as follows.

2 The last value printed.
1 The last offset part of an instruction source.
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2  The previous value of variable 1.

On entry the following are set from the system header in the
corfil. If corfil does not appear to be a core file then
these values are set from objfil.

b The base address of the data segment.
4d The data segment size.
e The entry point.
m The ‘magic' number (2485, 0407, 24106 or 0411).
s The stack segment size. :
t The text segment size.
ADDRESSES

The address in a file associated with a written address is
determined by a mapping associated with that file. Each
mapping is represented by two triples (bl, el, fl) and (b2,
e2, f2) and the file address corresponding To a written
address is calculated as follows.

bl<address<el => file address=address+fl-bl, otherwise,

b2<address<e2 => file address=address+f2-b2,

otherwise, the requested address is not legal. 1In some
cases (e.g. for programs with separated I and D space) the
two segments for a file may overlap. If a ? or / is
followed by an * then only the second triple is used.

The initial settlng of both mappings is suitable for normal
a.out and core files. If either file is not of the kind
expected then, for that file, bl is set to 4, el is set to
the maximum file size and fl is s set to @; in this way the
whole file can be examined with no address translation.

So that adb may be used on large files all appropriate
values are kept as signed 32 bit integers.

FILES
/dev/mem
/dev/swap
a.out
core

SEE ALSO
ptrace(2), a.out(5), core(5)

DIAGNOSTICS
*Adb' when there is no current command or format. Comments
‘about inaccessible files, syntax errors, abnormal
termination of commands, etc. Exit status is @, unless last
command failed or returned nonzero status.
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BUGS

_Pagé 8

A breakpoint set at the entry point is not effective on
initial entry to the program.

When single stepping, system calls 4o not count as an
executed instruction.

Local variables whose names are the same as an external
variable may foul up the accessing of the external.
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NAME
admin -~ create and administer SCCS files

SYNOPSIS
admin [-n] [-ilname]] [-rrel] [-t[name]l
[-£fflagl flag-vall] [-dflag[ flag-valll
[-alogin] [-elogin] [-m[mrlist]] [-y[comment]] [-h] [-z]
files

DESCRIPTION
Admin is used to create new SCCS files and- change parameters
of existing ones. Arguments to admin, which may appear in
any order, consist of keyletter arguments, which begin with
-, and named files (note that SCCS file names must begin
with the characters s.). If a named file doesn't exist, it
is created, and its parameters are initialized according to
the specified keyletter arguments. Parameters not
initialized by a keyletter argument are assigned a default
value. If a named file does exist, parameters corresponding
to specified keyletter arguments are changed, and other
parameters are left as is.

If a directory is named, admin behaves as though each file
in the directory were specified as a named file, except that
non-3CCS files (last component of the path name does not
begin with s.) and unreadable files are silently ignored.

If a name of - is given, the standard input is read; each
line of the standard input is taken to be the name of an
SCCS file to be processed. Again; non-SCCS files and
unreadable files are silently ignored.

The keyletter arguments are as follows. Each is explained
as though only one named file is to be processed since the
effects of the arguments apply independently to each named

file.
-n This keyletter indicates that a new SCCS
file is to be created. '
=il namel- The name of a file from which the text

for a new SCCS file is to be taken. The
text constitutes the first delta of the
file (see =-r keyletter for delta
numbering scheme). If the i keyletter
is used, but the file name is omitted,
the text is obtained by reading the
standard input until an end-of-file is
encountered. If this keyletter is
omitted, then the SCCS file is created
empty. Only one SCCS file may be
created by an admin command on which the
i keyletter is supplied. Using a single
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admin to create two or more SCCS files
require that they be created empty (no
=i keyletter). Note that the =i
keyletter implies the -n keyletter.

-rrel The release into which the initial delta
is inserted. This keyletter may be used
only if the =i keyletter is also used.
If the -r keyletter is not used, the
initial delta is inserted into release
1. The level of the initial delta is
always 1 (by default initial deltas are
named 1.1).

-t name] The name of a file from which
descriptive text for the SCCS file is to
be taken. If the =t keyletter is used
and admin is creating a new SCCS file
(the =n and/or -i keyletters also used),
the descriptive text file name must also
be supplied. 1In the case of existing
sccs files: (1) a -t keyletter without a
file name causes removal of descriptive
text (if any) currently in the SCCS
file, and (2) a -t keyletter with a file
name causes text (if any) in the named
file to replace the descriptive text (if
any) currently in the SCCS file.

-fflag This keyletter specifies a flag, and,
possibly, a value for the flag, to be
placed in the SCCS file. Several £
keyletters may be supplied on a single
admin command line. The allowable flags
and their values are:

b Allows use of the =b keyletter on a
get(l) command to create branch deltas.

cceil The highest release (i.e., "“‘ceiling''),
a number less than or equal to 9999,
which may be retrieved by a get(l)
command for editing. The default value
for an unspecified ¢ flag is 9999.

ffloor The lowest release (i.e., *‘floor''), a
number greater than 2 but less than
9999, which may be retrieved by a get(1l)
command for editing. The default value
for an unspecified f flag is 1.

dsib The default delta number (SID) to be
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used by a get(l) command.

i Causes the "No id keywords (ge6)"
message issued by get(l) or delta(l) to
be treated as a fatal error. 1In the
absence of this flag, the message is
only a warning. The message is issued
if no SCCS identification keywords (see
get(l)) are found in the text retrieved

- or stored in the SCCS file.

i Allows concurrent g__(l) commands for
editing on the same SID of an SCCS file.
This allows multiple concurrent updates
to the same version of the SCCS file.

llist A list of releases to which deltas can
no longer be made (get -e against one of
these '‘locked'' releases fails). The
list has the following syntax:

<list> ::

= <range> | <list> , <range>
<range> ::

= RELEASE NUMBER | a

The character a in the list is
equivalent to specifying all releases
for the named SCCS file.

n Causes delta(l) to create a ‘‘null''
delta in each of those releases (if any)
being skipped when a delta is made in a
new release (e.g., in making delta 5.1
after delta 2.7, releases 3 and 4 are
sklpped) These null deltas serve as

‘anchor points'' so that branch deltas
may later be created from them. The
absence of this flag causes skipped
releases to be non-existent in the SCCS
file preventing branch deltas from being
created from them in the future.

gqtext User deflnable text substituted for all
occurrences of the %Q% keyword in 3CCS
file text retrieved by get(1l).

mmod  Module name of the SCCS file substituted
for all occurrences of the 3M$% keyword
in SCCs file text retrieved by get(l).
If the m flag is not specified, the
value assigned is the name of the SCCS
file with the leading s. removed.
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ttype Type of module in the SCCS file

llist

-alogin

-elogin

-y[ comment ]

substituted for all occurrences of %Y%
keyword in SCCS file text retrieved by

get(1).

Causes delta(l) to prompt for
Modification Request (MR) numbers as the
reason for creating a delta. The
optional value specifies the name of an
MR number validity checking program (see
delta(l)). (If this flag is set when
creating an SCCS file, the m keyletter
must also be used even if its value is
null).

Causes removal (deletion) of the
specified flag from an SCCS file. The
-d keyletter may be specified only when
processing existing SCCS files. Several
-4 keyletters may be supplied on a
single admin command. See the =f
keyletter for allowable flag names.

A list of releases to be '‘unlocked''.
See the -f keyletter for a description
of the 1 flag and the syntax of a list.

A login name, or numerical UNIX group
ID, to be added to the list of users
which may make deltas (changes) to the
SCCs file. A group ID is equivalent to
specifying all login names common to
that group ID. Several a keyletters may
be used on a single admin command line.
As many logins, or numerical group IDs,
as desired may be on the list
simultaneously. If the list of users is
empty, then anyone may add deltas.

A login name, or numerical group ID, to
be erased from the list of users allowed
to make deltas (changes) to the SCCS
file. Specifying a group ID is
equivalent to specifying all login names
common to that group ID. Several e
keyletters may be used on a single admin
command line.

The comment text is inserted into the
SCCS file as a comment for the initial
delta in a manner identical to that of
delta(l). Omission of the -y keyletter
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-m{mrlist]

FILES

results in a default comment line being
inserted in the form:

date and. time created YY/MM/DD HH:MM:SS
by login

The -y keyletter is valid only if the =i
and/or =n keyletters are specified
(i.e., a new SCCS file is being
created).

The list of Modification Requests (MR)
numbers is inserted into the SCCS file
as the reason for creating the initial
delta in a manner identical to delta(l).
The v flag must be set and the MR
numbers are validated if the v flag has
a value (the name of an MR number
validation program). Diagnostics will
occur if the v flag is not set or MR
validation fails.

Causes admin to check the structure of
the SCCS file (see sccsfile(5)), and to
compare a newly computed check-sum (the
sum of all the characters . in the SCCS
file except those in the first line)
with the check-sum that is stored in the
first line of the SCCSs file.

Appropriate error diagnostics are
produced.

This keyletter inhibits writing on the
file, so that it nullifies the effect of
any other keyletters supplied, and is,
therefore, only meaningful when
processing existing files.

The SCCS file check=-sum is recomputed
and stored in the first line of the SCCS
file (see -=h, above).

Note that use of this keyletter on a
truly corrupted file may prevent future
detection of the corruption.

The last component of all SCCS file names wmust be of the

form s.file-name.

New SCCS files are given mode 444 (see

chmod(1l)). Write permission in the pertinent directory 1is,
of course, required to create a file. All writing done by
admin is to a temporary x~file, called x.file-name, (see

Page 5
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get(l)), created with mode 444 if the admin command is
creating a new SCCS file, or with the same mode as the SCCS
file if it exists. After successful execution of admin, the
ScCS file is removed (if it exists), and the x-file is
renamed with the name of the SCCS file. This ensures that
changes are made to the SCCS file only if no errors
occurred.

It is recommended that directories containing SCCS files be
mode 755 and that SCCS files themselves be mode 444. The
mode of the directories allows only the owner to modify SCCS
files contained in the directories. The mode of the SCCS
files prevents any modification at all except by SCCS
commands. :

If it should be necessary to patch an SCCS file for any
reason, the mode may be changed to 644 by the owner allowing
use of ed(l). Care must be taken! The edited file should
always De processed by an admin -h to check for corruption
followed by an admin =z to generate a proper check-sum.

Another admin -h is recommended to ensure the SCCS file is
valid.

Admin also makes use of a transient lock file (called
z.file-name), which is used to prevent simultaneous updates
to the SCCS file by different users. See get(l) for further
information.

SEE ALSO
delta(l), ed(l), get(l), help(l), prs(l), what(l),
scesfile(5).

Source Code Control System User's Guide by L. E. Bonanni and
C. A. Salemi.

DIAGNOSTICS
Use help(l) for explanations.
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NAME
ar - archive and library maintainer

SYNOPSIS
ar key [ posname ] afile name ...

DESCRIPTION
Ar maintains groups of files combined into a single archive
file. 1Its main use is to create and update library files as
used by the loader. It can be used, though, for any similar
purpose.

Key is one character from the set drgtpmx, optionally
concatenated with one or more of vuaibel. Afile is the
archive file. The names are coustituent files in the
archive file. The meanings of the key characters are:

a Delete the named files from the archive file.

r Replace the named files in the archive file. 1If the
optional character u is used with r, then only those
files with modified dates later than the archive files
are replaced. If an optional positioning character
from the set abi is used, then the posname argument
must be present and specifies that new files are to be
placed after (a) or before (b or i) posname. Otherwise
new files are placed at the end.

q Quickly append the named files to the end of the
archive file. Optional positioning characters are
invalid. The command does not check whether the added
members are already in the archive. Useful only to
avoid quadratic behavior when creating a large archive
piece-by-piece. :

t Print a table of contents of the archive file. If no
names are given, all files in the archive are tabled.
If names are given, only those files are tabled.

Print the named files in the archive.

. Move the named files to the end of the archive. If a
positioning character is present, then the posname
arqgument must be present and, as in r, specifies where
the files are to be moved.

x txtract the named files. If no names are given, all
files in the archive are extracted. 1In neither case
does x alter the archive file.

v Verbose. Under the verbose option, ar gives a file-
by-file description of the making of a new archive file
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from the old archive and the constituent files. When
used with t, it gives a long listing of all information
about the files. When used with p, it precedes each
file with a name.

c Create. Normally ar will create afile when it needs
to. The create option suppresses the normal message
that is produced when afile is created.

1 Local. Normally ar places its temporary files in the
directory /tmp. This option causes them to be placed
in the local directory.

FILES
/tmp/v*  temporaries

SEE ALSO
14(1), ar(5), lorder(l)

BUGS

If the same file is mentioned twice in an argument list, it
may be put in the archive twice.

Page 2 (printed 8/22/83)



As(l

NAME

SYNO

DESC

FILE

) Nu Machine UNIX Programmer's Manual as(l)

as - assembler

PSIS
ags [ = ] [ -0 objfile ] file ...

RIPTION

As assembles the concatenation of the named files. If the
optional first argument - is used, all undefined symbols in
the assembly are treated as global. -

The output of the assembly is left on the file objfile; if
that is omitted, a.out is used. It is executable if no
errors occurred during the assembly, and if there were no
unresolved external references.

s .
/lib/as2 pass 2 of the assembler
/tmp/atm[1-3]? temporary

a.out - Object

SEE ALSO

14(1), nm(1l), adb(l), a.out(5)

DIAGNOSTICS

BUGS

Page

X CHTOEH QMO UN % AL~

When an input file cannot be read, its name followed by a
question mark is typed and assembly ceases. When syntactic
or semantic errors occur, a single~character diagnostic is
typed out together with the line number and the file name in
which it occurred. Errors in pass 1 cause cancellation of
pass 2. The possible errors are:

Parentheses error

Parentheses error

String not terminated properly
Indirection used illegally

Error in address

Branch instruction is odd or too remote
Error in expression

Error in local (‘f' or ‘b') type symbol
Garbage (unknown) character

End of file inside an if

Multiply defined symbol as label

Word quantity assembled at odd address
*.' different in pass 1 and 2
Relocation error

Undefined symbol

Syntax error

Syntax errors can cause incorrect line numbers in following
diagnostics.
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NAME
at - execute commands at a later time

SYNOPSIS
at time [ day ] [ file ]

DESCRIPTION :
At squirrels away a copy of the named file (standard input
default) to be used as input to sh(l) at a specified later
time. A cd(l) command to the current directory is inserted
at the beginning, followed by assignments to all environment
variables. When the script is run, it uses the user and
group ID of the creator of the copy file.

The time is 1 to 4 digits, with an optional following ‘A‘,
‘p',”"N' or ‘M' for AM, PM, noon or midnight. One and two
digit numbers are taken to be hours, three and four digits
to be hours and minutes. If no letters follow the digits, a
24 hour clock time is understood.

The optional day is either (1) a month name followed by a
day number, o?—%Z) a day of the week; if the word ‘week'
follows invocation is moved seven days further off. Names
of months and days may be recognizably truncated. Examples
of legitimate commands are

at 8am jan 24
at 1530 fr week

At programs are executed by periodic execution of the
command /usr/lib/atrun from cron(8). The granularity of at
depends. upon how often atrun is executed.

Standard output or error output is lost unless redirected.

FILES
/usr/spool/at/yy.ddd.hhhh.uu
activity to be performed at hour hhhh of year day ddd of
year yy. uu is a unique number. )
/usr/spool/at/lasttimedone contains hhhh for last hour of
activity. »
/usr/spool/at/past directory of activities now in progress
/qu/iib/atrun program that executes activities that are due
pwd(1l

SEE ALSO
calendar(l), cron(8)

DIAGNOSTICS

Complains about various syntax errors and times out of.
range.
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BUGS .
Due to the granularity of the execution of /usr/lib/atrun,
there may be bugs in scheduling things almost exactly 24
hours into the future.
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NAME
basename - strip filename affixes

SYNOPSIS
basename string [ suffix ]

DESCRIPTION
. Basename deletes any prefix ending in ‘/' and the suffix, if
present in string, from string, and prints the result on the

standard output. It is normally used inside substitution
marks ° ' in shell procedures.

This shell procedure invoked with the argument
/usr/src/cmd/cat.c compiles the named file and moves the
output to cat in the current directory:

cc $1
mv a.out ‘basename $1 .c

.

SEE ALSO
sh(l)
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NAME
bc - arbitrary-precision arithmetic language

SYNOPSIS
be [ =-c]J[=-1]1T[ file ... ]

DESCRIPTION
Bc is an interactive processor for a language which
resembles C but provides unlimited precision arithmetic. It
takes input from any files given, then reads the standard
input. The =1 argument stands for the name of an arbitrary
precision math library. The syntax for bc programs is as
follows; L means letter a-z, E means expression, S means
statement. )

Comments
are enclosed in /* and */.

Names
simple variables: L
array elements: L [ E ]
The words ‘ibase', ‘obase', and ‘scale'

Other operands
. arbitrarily long numbers w1th optlonal sign and
decimal point.

(E)

sqrt ( E ) .
length ( E ) number of significant decimal digits
scale ( E ) number of digits right of decimal point
L(E, ... , E)
Operators
+ - * [/ % * (% is remainder; "~ is power)
++ - (prefix and postfix; apply to names)
== {= >= 1= < >
= =4 == =¥ =/ =% ="
Statements -
E .
{s: ... ;: 8}
if (E ) S

while ( E ) S

for (E ; E ; E) S
null statement
break

quit

Function definitions
define L (L ,..., L) {
auto L, ... , L
S; ... S
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return ( E )

}

Functions in =1 math library
s(x) sine
c(x) cosine
e(x) exponential

1(x) log
a(x) arctangent
j(n, x) Bessel function

All function arguments are passed by value.

The value of a statement that is an expression is printed
unless the main operator is an assignment. Either
semicolons or newlines may separate statements. Assignment
to scale influences the number of digits to be retained on
arithmetic operations in the manner of dc(l). Assignments
to ivase or obase set the input and output number radix
respectively.

The same letter may be used as an array, a function, and a
simple variable simultaneously. All variables are global to
the program. ‘Auto' variables are pushed down during
function calls. When using arrays as function arguments or .
defining them as automatic variables empty square brackets
must follow the array name.

For example
scale = 20

define e(x){
auto a, b, ¢, i, s

a=1
b =1
s =1
for(i=1; l==1; i++){
a = a*x
b.-= b*i
c = a/b
if(c == @) return(s)
s = s+c

}

defines a function to compute an approximate value of the
exponential function and

for(i=1; i<=19; i++) e(i)

prints approximate values of the exponential function of the
first ten integers.
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Be is actually a preprocessor for dc(l), which it invokes
automatically, unless the =¢ (compile only) option is
.present. In this case the dc input is sent to the standard
output instead.

FILES
Jusr/1ib/1lib.b mathematical library
de(l) desk calculator proper
SEE ALSO
dc(l)

L. L. Cherry and R. Morris, BC - An arbitrary precision
desk~calculator language

BUGS
No &&, ||, or ! operators.
For statement must have all three E's.
Quit is interpreted when read, not when executed.
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NAME
bdiff - big 4diff

SYNOPSIS .
bAiff filel file2 [n] [-s]

DESCRIPTION
Bdiff is used in a manner analogous to diff(l) to find which
lines must be changed in two files to bring them into
agreement. 1Its purpose is to allow processing of files
which are too large for diff. BdAdiff ignores lines common to
the beginning of both files, splits the remainder of each
file into n-line segments, and invokes diff upon
corresponding segments. The value of n is 3500 by default.
If the optional third argument is given, and it is numeric,
it is used as the value for n. This is useful in those
cases in which 3500-line segments are too large for diff,
causing it to fail. If filel (file2) is -, the standard
input is read. The optional =-s (silent) argument specifies
that no diagnostics are to be printed by bdiff (note,
however, that this does not suppress possible exclamations
by diff. If both optional arguments are specified, they
must appear in the order indicated above.

The output of bdiff is exactly that of diff, with line
numbers adjusted to account for the segmenting of the files
(that is, to make it look as if the files had been processed
whole). Note that because of the segmenting of the files,
bdiff does not necessarily find a smallest sufficient set of
file differences.

FILES
/tmp/bd?222?

SEE ALSO
diff(l).

DIAGNOSTICS
Use help(l). for explanations.
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NAME
cal - print calendar

SYNOPSIS
cal [ month ] year

DESCRIPTION
Cal prints a calendar for the specified year. If a month is
also specified, a calendar just for that month is printed.
Year can be between 1 and 9999. The month is a number
between 1 and 12. The calendar produced is that for England
and her colonies.
Try September 1752.

BUGS
The year is always considered to start in January even
though this is historically naive.
Beware that ‘cal 78' refers to the early Christian era, not
the 20th century.
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NAME
cat - catenate and print

SYNOPSIS
cat [ =u ] file ...

DESCRIPTION
Cat reads each file in sequence and writes it on the
standard output. Thus

cat file
prints the file and
cat filel file2 >file3

concatenates the first two files and places the result on
the third.

If no file is given, or if the argument ‘~' is encountered,
cat reads from the standard input. Output is buffered in
512—byte blocks unless the standard output is a terminal or
he —-u option is present.

SEE ALSO
pr(l), cp(l)

BUGS

Beware of ‘cat a b >a' and ‘cat a b >b', which destroy input
files before reading them.
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NAME
ce, pce - C compiler

SYNOPSIS
cc [ option ] ... file ...

pce [ option ] ... file ...

DESCRIPTION A -
Cc is the UNIX C compiler. It accepts several types of
arguments:

Arguments whose names end with ‘.c' are taken to be C source
programs; they are compiled, and each object program is left
on the file whose name is that of the source with ‘.o’
substituted for ‘.c'. The ‘.0' file is normally deleted,
however, if a single C program is compiled and loaded all at
one Jo.

In the same way, arguments whose names end with ‘.s' are
taken to be assembly source programs and are assembled,
producing a ‘.o' file.

The following options are interpreted by cc. See 1d4(1l) for
load-time options.

-c Suppress the loading phase of the compilation, and
force an object file to be produced even if only one
program is compiled.

-p Arrange for the compiler to produce code which
counts the number of times each routine is called;
also, if loading takes place, replace the standard
startup routine by one which automatically calls
monitor(3) at the start and arranges to write out a
mon.out file at normal termination of execution of
the object program. An execution profile can then
be generated by use of nrof(l).

-f In systems without hardware floating-point, use a
version of the C compiler which handles floating-
point constants and loads the object program with
the floating-point interpreter. Do not use if the
hardware is present.

-0 Invoke an object-code optimizer.

-S Compile the named C programs, and leave the
.assembler-language output on corresponding files

. t

suffixed ".s'.

-p Run only the macro preprocessor and place the result
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for each ‘.c' file in a corresponding ‘.i' file and
has no ‘#' lines in it.

-E Run only the macro preprocessor and send the result
to the standard output. The output is intended for
compiler debugging; it is unacceptable as input to
cc.

-0 output :

"Name the final output file output. If this option
is used the file ‘a.out' will be left undisturbed.

—Dname=de £

-Dname Define the name to the preprocessor, as if by
‘#define'. If no definition is given, the name is
defined as 1.

-Uname Remove any initial definition of name.

-Idir ‘“#include' files whose names do not begin with ‘/'
are always sought first in the directory of the file
argument, then in directories named in -I options,
then in directories on a standard list.

-Bstring
Find substitute compiler passes in the files named
string with the suffixes cpp, c@, cl and c2. 1If
string is empty, use a standard backup version.

-t[po12] .
Find only the designated compiler passes in the
files whose names are constructed by a -B option.
In the absence of a ~B option, the string is taken
to be ‘/usr/c/‘.

Other arguments are taken to be either loader option
arguments, or C-compatible object programs, typically
produced by an earlier cc run, or perhaps libraries of C-
compatible routines. These programs, together with the
results of any compilations specified, are loaded (in the
order given) to produce an executable program with name
a.out.

The major purpose of the ‘portable C compiler', pce, is to
serve as a model on which to base other compilers.: Pcc does
not’ support options -f, ~E, =B, and -t. It provides, in
addition to the language of cc, unsigned char type data and
initialized bit fields.

FILES
file.c input file
file.o object file
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a.out loaded output
/tmp/ctm? temporaries for cc
/1lib/cpp preprocessor
/1lib/c{@1] compiler for cc
/usr/c/ocl[812] backup compiler for cc
/usr/c/ocpp backup preprocessor
/1lib/ fe[01] floating-point compiler
/lib/c2 optional optimizer
/lib/crtd.o runtime startoff
/lib/mertd.o startoff for profiling
/1liv/ fertd.o startoff for floating-point interpretation
/lib/1libec.a standard library, see intro(3)
/usr/include  standard directory for  #include' files
/tmp/pc* temporaries for pcc

/usr/lib/ccom  compiler for pcc

SEE ALSO

B. W. Kernighan and D. M. Ritchie, The C Programming
Language, Prentice-Hall, 1978 _

D. M. Ritchie, C Reference Manual

monitor(3), prof(l), adb(1l), 14(1)

DIAGNOSTICS

BUGS

The diagnostics produced by C itself are intended to be

sel f-explanatory. Occasional messages may be produced by
the assembler or loader. Of these, the most mystifying are
from the assembler, as(l), in particular ‘m', which means a
multiply-defined external symbol (function or data).

The =0 optimizer was designed to work with‘gg: its use with
PcSc is suspect.
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NAME
cc86 - C compiler for the Intel iAPX86
SYNOPSIS
cc86 [ option ] ... file ...
DESCRIPTION
Cc86 is the UNIX C compiler. It accepts several types of
arguments:

Arguments whose names end with ‘.c' are taken to be C source
programs; they are compiled, and each object program is left
"on the file whose name is that of the source with '.b86'
substituted for ‘.c'. The '.b86' file is normally deleted,
however, if a single C program is compiled and loaded all at
one go.

In the same way, arguments whose names end with ".a86' are
taken to be assembly source programs and are assembled,
oroducing a ‘.b86' file.

The following Jptions are interpreted by cc86. See 1d86(1)
for locad~-time options.

- Suppress the loading phase of the compilation, and
- force an object file to be produced even if only one
program is compiled.

-p Arrange for the compiler to produce code which
counts the number of times each routine is called;
also, if loading takes place, replace the standard
startup routine by one which automatically calls
monitor(3) at the start and arranges to write out a
mon.out file at normal termination of execution of
the object program. An execution profile can then
be generated by use of prof(l). (not yet
implemented)

-S Compile the named C programs, and leave the

assembler—-language output on corresponding files
suffixed ‘.a86'.

-P Run only the macro preprocessor and place the result
for each ‘.c' file in a corresponding ‘.i' file and
has no “#' lines in it. .

-B Run only the macro preprocessor and send the result

to the standard output. The output is intended for

compiler debugging; it is unacceptable as input to
cc86. )

-0 output
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Name the final output file output. If this option
is used the file ‘a.out' will be left undisturbed.

=-Dname=def :
-Dnane Define the name to the preprocessor, as if by
‘#define'. If no definition is given, the name is

defined as 1.
=~Uname Remove any initial definition of name.

-Idir ‘#include' files whose names do not begin with ‘/'
are always sought first in the directory of the file
argument, then in directories named in -I options,
then in directories on a standard list.

-Bstring |
Find substitute compiler passes in the files named
string with the suffixes cpp, ¢86 and c2. If string
is empty, use a standard backup version.

-t[po12] -
Find only the designated compiler passes in the
files whose names are constructed by a -B option.
In the absence of a =B option, the string is taken
to be ‘/usr/c/'.

Other arguments are taken to be either loader option
arguments, or C-compatible object programs, typically
produced by an earlier cc86 run, or perhaps libraries of C-
compatible routines. These programs, together with the
results of any compilations specified, are loaded (in the
order given) to produce an executable program with name

b.out.

FILES
file.c input file
file.b86 object file
b.out loaded output
/tmp/ctm? - temporaries for cc
/1ib/cpp preprocessor
/usr/bin/c86 compiler for cc86

/usr/lio/crt@.n86 runtime startoff

/usr/lib/mcrt@.p86 startoff for profiling
/usr/1ib/861libc.a standard library, see intro(3)
/usr/include standard directory for #include' files

SEE ALSO
B. W. Kernighan and D. M. Ritchie, The C Programming
Language, Prentice-Hall, 1978 ’
D. M. Ritchie, C Reference Manual
monitor(3), prof(l), 1d86(1), adb(l)
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DIAGNOSTICS
The diagnostics produced by C itself are intended to be
self-explanatory. Occasional messages may be produced by
the assembler or loader.
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NAME .
cdec - change the delta commentary of an SCCS delta

SYNOPSIS
cde =-rSID [-m{mrlist]] [-y[comment]] files

DESCRIPTION
Cdc changes the delta commentary, for the SID specified by
the =-r keyletter, of each named SCCS file.

Delta commentary is defined to be the Modification Request
(MR) and comment information normally specified via the
delta(l) command (-m and -y keyletters).

If a directory is named, cdc behaves as though each file in
the directory were specified as a named file, except that
non-SCCS files (last component of the path name does not
begin with s.) and unreadable files are silently ignored.
If a name of - is given, the standard input is read (see
WARNINGS); each line of the standard input is taken to be
the name of an SCCS file to be processed.

Arguments to cdc, which may appear in any order, consist of
Xeyletter arguments, and file names.

All the described keyletter arguments apply independently to
each named file:

-rSID Used to specify the SCCS IDentification
(sID) string of a delta for which the
delta commentary is to be changed.

~m[{mrlist] If the SCCS file has the v flag set (see
admin(l)) then a list of MR numbers to
be added and/or deleted in the delta
commentary of the SID specified by the
-r keyletter may be supplied. A null MR
list has no effect.

MR entries are added to the list of MRs
in the same manner as that of delta(l).
In order to delete an MR, precede the MR
number with the character | (see
EXAMPLES). If the MR to be deleted is
currently in the list of MRs, it is
removed and changed into a '‘comment''
line. A list of all deleted MRs is
placed in the comment section of the
delta commentary and preceded by a
comment line stating that they were
deleted.
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~y[ comment ]

'If -m is not used and the standard input

is a terminal, the prompt MRs? is issued
on the standard output before the
standard input is read; if the standard
input is not a terminal, no prompt is
issued. The MRs? prompt always precedes
the comments? prompt (see -y keyletter).

MRs in a list are separated by blanks
and/or tab characters. An unescaped
new-line character terminates the MR
list.

Note that if the v flag has a value (see
admin(l)), it is taken to be the name of
a program (or shell procedure) which
validates the correctness of the MR
numbers. If a non-zero exit status is
returned from the MR number validation
program, cdc terminates and the delta
commentary- remains unchanged.

Arbitrary text used to replace the
comment(s) already existing for the
delta specified by the -r keyletter.
The previous comments are kept and
preceded by a comment line stating that
they were changed. A null comment has
no effect.

If -y is not specified and the standard
input is a terminal, the prompt
comments? is issued on the standard
output before the standard input is
read; if the standard input is not a
terminal, no prompt is issued. An
unescaped new-line character terminates
the comment text.

The exact permissions necessary’to modify the SCCS file
are documented in the Source Code Control System User's
Simply stated, they are either (1) if you made

the delta, you can change its delta commentary; or (2)
if you own the file and directory you can modify the

delta commentary.

cdc -rl.6 -m"bl178-12345 !bl77-54321 bl79-00001"
~ytrouble s.file

adds ©l178-12345 and b179-99001 to the MR list, removes
b177-54321 from the MR list, and adds the comment trouble to
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delta 1.6 of s.file.

cdec -rl.6 s.file

MRs? 1b177-54321 bl78-12345 b179-000031
comments? trouble

does the same thing.

WARNINGS

If SCCS file names are supplied to the cdc cdommand via the
standard input (- on the command line), then the -m and -y
keyletters must also be used.

FILES
x-file (see delta(l))
z-file (see delta(l))
SEE ALSO

admin(l), delta(l), get(l), help(l), prs(l), sccsfile(5).
Source Code Control System User's Guide by L. E. Bonanni and
C. A. Salemi.

DIAGNOSTICS
Use help(l) for explanations.
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NAME : .
cfnt - clear loaded font

SYNOPSIS
cfnt fontnum [ window ]

DESCRIPTION

Cfnt clears font fontnum from window window. The font must
have already been loaded into the window using lfnt. Fontnum
must he in the range @ to 6 (7 is the default font and
cannot be cleared). If window is not supplied it defaults
to the window in which the command is being executed in.

SEE ALSO
1fnt(l) 1sfnt(l) sfnt(l)
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NAME
chgrp - change group

SYNOPSIS
chgrp group file ...

DESCRIPTION
Chgrp changes the group-~ID of the files to group. The group
may be either a decimal GID or a group name found in the
group~-ID file.
The user invoking chgrp must belong to the specified group,
or be the super-user.

FILES
/etc/group

SEE ALSO ‘

chgrp(8), chown(2), passwd(5), group(5)
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NAME

chmod - change mode
SYNOPSIS -

chmod mode file ...
DESCRIPTION

The mode of each named file is changed according to mode,
which may be absolute or symbolic. An absolute mode is an
octal number constructed from the OR of the following modes:

4000 set user ID on execution

2000 set group ID on execution

1009 sticky bit, see chmod(2)

0409 read by owner

9200 write by owner .

2100 execute (search in directory) by owner
2970 read, write, execute (search) by group
0037 read, write, execute (search) by others

A symbolic mode has the form:

[whol] op permission [op permission] ...

The who part is a combination of the letters u (for user's
permissions), g (group) and o (other). The letter a stands
for ugo. If who is omitted, the default is a but the setting
of the file creation mask (see umask(2)) is taken into
account.

Op can be + to add permission to the file's mode, -~ to take

away permission and = to assign permission absolutely (all
other bits will be reset).

Permission is any combination of the letters r (read), w
(write), x (execute), s (set owner or group id) and t (save
text - sticky). Letters u, g or o indicate that permission
is to be taken from the current mode. Omitting permission
is only useful with = to take away all permissions.

The first example denies write permission to others, the
second makes a file executable:

chmod o-w file
chmod +x file

Multiple symbolic modes separated by commas may be given.
Operations are performed in the order specified. The letter
8 is only useful with u or g.

Only the owner of a file (or the super-user) may change its
mode.
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SEE ALSO
1s(1), chmod(2), chown (1), stat(2), umask(2)
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NAME
chown, chgrp - change owner oOr group

SYNOPSIS
chown owner file ...

chgrp group file ...

DESCRIPTION
Chown changes the owner of the files to owner. The owner
may be either a decimal UID or a login name found in the
password file.

Chgrg changes the group~ID of the files to group. The group
may be either a decimal GID or a group name found in the
group-1ID file.

Only the super—-user can change owner or group, in order to
simplify as yet unimplemented accounting procedures.

FILES -
/etc/passwd
/etc/group

SEE ALSO
- chown(2), passwd(5), group(5)
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NAME
clear - clear terminal screen
SYNOPSIS
clear
DESCRIPTION .
Clear clears your screen if this is pos
the enviromment for the terminal type a
/etc/termcap to figure out how to clear
FILES
/etc/termcap terminal capability data
BUGS
Page 1

Manual CLEAR(1l)

sible. It looks in
d then in
the screen.

base
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NAME
cmp - compare two files
SYNOPSIS -
cmp [ =1 ] [ -s ] filel file2
DESCRIPTION '
The two files are compared. (If filel is ‘-~', the standard
input is used.) Under default options, cmp makes no comment
if the files are the same; if they differ, it announces the
byte and line number at which the difference occurred. If
one file is an initial subsequence of the other, that fact
is noted.
Options:
-1 Print the byte number (decimal) and the differing
bytes (octal) for each difference.
-8 Print nothing for differing files; return codes only.
SEE ALSO
diff(1), comm(l)
DIAGNOSTICS

Exit code @ is returned for identical files, 1 for different
files, and 2 for an inaccessible or missing argument.
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NAME

Nu Machine UNIX Programmer's

col - filter reverse line feeds

SYNOPSIS

col [-bfx]

DESCRIPTION

Col reads the standard input and writes
It performs the line overlays implied b

Manual COL(1l)

the standard output.
y reverse line feeds

(ESC-7 in ASCII) and by forward and reverse half line feeds

(EsC-9 and ESC-8). Col is partlcularly
multicolumn output made with the ‘.rt'
output resulting from use of the tbl(1l)

Although col accepts half line motions
normally does not emit them on output.
would appear between lines is moved to
line boundary. This treatment can be s
(fine) option; in this case the output
forward half line feeds (ESC-9), but wi
contain either kind of reverse line mot

If the =b optlon is given, col assumes
device in use is not capable of backspa
if several characters are to appear in
the last one read will be taken.

The control characters SO (ASCII code @

useful for filtering
command of nroff and

preprocessor.
in its input, it
Instead, text that

the next lower full

uppressed by the -f

from col may contain
11 still never

ion.

that the output -
cing. In this case,
the same place, only

17), and SI (B16) are

assumed to start and end text in an alternate character set.

The character set (primary or alternate
each printing character read is remembe
and SI characters are generated where n

) associated with
red; on output, SO
cessary to maintain

the correct treatment of each character.

Col normally converts white space to tabs to shorten

printing time.
is suppressed.

If the -x option is given, this conversion

All control- characters are removed from the input except

tab,
S0,

space, backspace,

by one of 789, SI, and VT (913).

an alternate form of full reverse line feed,
compatibility with some other hardware conventions.

other non-printing characters are ignor
SEE ALSO

trof£(1l), tbl(l), greek(l)
BUGS

Page

Can't back up more than 128 lines.
No more than 809 characters, including !
line.

1

return, newline, ESC (@33) followed

is last character is
for

All

4.

backspaces, on a
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NAME .
comb - combine SCCS deltas

SYNOPSIS
comb [-0] [-s] [-psid] [-clist] files

DESCRIPTION
Comb generates a shell procedure (see sh(1l)) which, when
run, will reconstruct the given SCCS files. The
reconstructed files will, hopefully, be smaller than the
original files. The arguments may be specified in any
order, but all keyletter arguments apply to all named SCCS
files. If a directory is named, comb behaves as though each
-file in the directory were specified as a named file, except
that non-SCCS files (last component of the path name does
not begin with s.) and unreadable files are silently
ignored. If a name of - is given, the standard input is
read; each line of the standard input is taken to be the
name of an SCCS file to be processed; non-SCCS files and
unreadable files are silently ignored.

The generated shell procedure is written on the standard
output.

The keyletter arguments are as follows. Each is explained
as though only one named file is to be processed, but the
effects of any keyletter argument apply independently to
each named file.

-pSID The SCCS IDentification string (SID) of the oldest
' delta to be preserved. All older deltas are
discarded in the reconstructed file.

-clist A list (see get(l) for the syntax of a list) of
deltas to be preserved. All other deltas are
discarded. :

-0 For each get -e generated, this argument causes the
reconstructed file to be accessed at the release of
the delta to be created, otherwise the reconstructed
file would be accessed at the most recent ancestor.
Use of the =0 keyletter may decrease the size of the
reconstructed SCCS file. It may also alter the
shape of the delta tree of the original file.

-8 This argument causes comb to generate a shell
procedure which, when run, will produce a report
giving, for each file: the file name, size (in
blocks) after combining, original size (also in
blocks), and percentage change computed by:

199 * (original - combined) / original
It is recommended that before any SCCS files are
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actually combined, one should

determine exactly how much spacg

combining process.

_ If no keyletter arguments are specifiec
only leaf deltas and the minimal numbe:

to preserve the tree.

FILES
‘ s .COMB The name of the reconstri
comb?2?22? Temporary.
SEE ALSO

admin(1), delta(l), get(l), help(l), pz
Source Code Control System User's Guide

Manual COMB(1)

1se this option to
ce is saved by the

1, comb will preserve
r of ancestors needed

1cted SCCS file.

rs(l), sccsfile(5).
> by L. E. Bonanni and

lal
e

A. Salemi.

It may

r than the original.

DIAGNOSTICS
Use help(l) for explanations.
BUGS
Comb may rearrange the shape of the tree of deltas.
not save any space; in fact, it is posiible for the
reconstructed file to actually be larg
2
Page 2
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NAME .

comm - select or reject lines common to two sorted files
SYNOPSIS

comm [ - [ 123 ] ] filel file2
DESCRIPTION

Comm reads filel and file2, which should be ordered in ASCII
collating sequence, and produces a three column output:
lines only in filel; lines only in file2; and lines in both
files. The filename '-' means the standard input.

Flags 1, 2, or 3 suppress printing of the corresponding
column. Thus comm -~12 prints only the lines common to the
two files; comm =23 prints only lines in the first file but
not in the second; comm -123 is a no-op.

SEE ALSO
cmp(l), Aiff(l), uniq(l)
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NAME
cp - copy

SYNOPSIS
cp filel file2

cp file ... directory

DESCRIPTION

Manual cp(1l)

Filel is copied onto file2. The mode and owner of file2 are
preserved if it already existed; the mode of the source file

is used otherwise.

In the second form, one or more files are copied into the
directory with their original file-names. :

Cp refuses to copy a file onto itself.

SEE ALSO
cat(l), pr(l), mv(1l)
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NAME

cpio - copy file archives in and out

SYNOPSIS -

cpio -=o [ acBv ]
cpio -i [ Bedmrtuvés ] [ patterns ]

cpio =p [ adilmruv ] directory

DESCRIPTION

Page

Cpio -o (copy out) reads the standard input to obtain a list
of path names and copies those files onto the standard
output together with path name and status information.

Cpio ~i (copy in) extracts from the standard input (which is
assumed to be the product of a previous cpio -o0) the names
of files selected by zero or more patterns given in the
name-generating notation of gh(l). In patterns, meta-
characters 2?2, *, and [...] match the slash / character. The
default for patterns is * (i.e., select all files).

Cpio -p (pass) copies out and in in a single operation.
Destination path names are interpreted relative to the named

directorx.

The meanings of the available options are:

a Reset access times of input files after they have been
copied.
B Input/output is to be blocked 5,120 bytes to the record

(does not apply to the pass option; meaningful only
with data directed to or from /dev/rmt?).

d Directories are to be created as needed.

c Write header information in ASCII character form for
portability. '

r Interactively rename files. If the user types a null
line, the file is skipped.

t Print a table of contents of the input. No files are
Created.

u Copy unconditionally (normally, an older file will not
replace a newer file with the same name).

v Verbose: causes a list of file names to be printed.

When used with the t option, the table of contents
looks like the output of an 1ls =1 command (see 1s(1)).

1 Whenever possible, link files rather than copying them.
Usable only with the =-p option.
m Retain previous file modification time. This option is

ineffective on directories that are being copied.
Process an old (i.e., UNIX Sixth Edition format) file.
Only useful with =i (copy in).

8 Swap directory header bytes. Used when reading pdpll
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generated cpio tapes.

EXAMPLES :

The first example below copies the con
into an archive; the second duplicates
hierarchy:

1s | cpio -o >/dev/mtd

cd olddir
find . -print | cpio -pdl newdir

Manual crPI0(1l)

tents of a directory
a directory

The trivial case '‘find . -print | cpio -oB >/dev/rmt8'' can

be handled more efficiently by:

find . -cpio /dev/rmt0d

SEE ALSO
ar(l), find(1l), cpio(5).
BUGS .
Path names are restricted to 128 chara
too many unique linked files, the prog
to keep track of them and, thereafter,
is lost. Only the super—user can copy
Page 2

cters. If there are
ram runs out of memory
linking information
special files.
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NAME .

cpp - the C language preprocessor
SYNOPSIS

/lib/cpp [ option ... 1 [ ifile [ ofile ] ]
DESCRIPTION

Cpp is the C language preprocessor which is invoked as the
first pass of any C compilation using the cc(l) command.
Thus the output of cpp is designed to be in a form
acceptable as input to the next pass of the C compiler. As
the C language evolves, cpp and the rest of the C
compilation package will be modified to follow these
changes. Therefore, the use of cpp other than in this
framework is not suggested. The preferred way to invoke cpp
is through the cc(l) command since the functionality of cpp
may someday be moved elsewhere. See m4(l) for a general
macro processor.

Cpp optionally accepts two file names as arguments. Ifile
and ofile are respectively the input and output for the
preprocessor. They default to standard input and standard
output if not supplied. g

The following options to cpp are recognized:
-P Preprocess the input without producing the line control
information used by the next pass of the C compiler.

-C By default, cpp strips C-style comments. If the =C
option is specified, all comments (except those found
on cpp directive lines) are passed along.

=Uname
Remove any initial definition of name, where name is a
reserved symbol that is predefined by the particular
preprocessor. The current list of these possibly
reserved symbols includes:

operating system: ibm, gcos, .0s, tss, unix
hardware: interdata, pdpll, u37d, u3b,
vax )

UNIX System variant: RES, RT

Define name as if by a #define directive. 1If no =def
is given, name is defined as 1.

-Idir .
Change the algorithm for searching for #include files
whose names do not begin with / to look in dir before
looking in the directories on the standard list. Thus,
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#include files whose names are enc;osed in "" will be
searched for first in the directorj of the ifile
argument, then in directories named in -I options, and
last in directories on a standard list. For #include
files whose names are enclosed in <>, the directory of
the ifile argument is not searched

Two special names are understood by cpp. The name _ LINE_

is defined as the current line number (as a decimal integer)
as known by cpp, and FILE is defined as the current file

name (as a C string) as known by cpp. ey can be used
anywhere (including in macros) just as any other defined
name.

All cpp directives start with lines beg&n by #. The
directives are:

#define name token-string
Replace subsequent instances of name with token-string.

#define name( arg, ..., arg ) token-string
Notice that there can be no space bYetween name and the
(. Replace subsequent instances of name followed by a
(, a list of comma separated tokens, “and a ) by token-
strlng where each occurrence of an|arg in the token-
string is replaced by the corresponding token in the
comma separated list.

#undef name
Cause the definition of name (if any) to be forgotten
from now on.

#include "filename"

#include <filename>
Include at this point the contents| of filename (which
will then be run through cpp). When the <filename>
notation is used, filename is only searched for in the
standard places. See the =-I option above for more
detail.

#line integer~constant "filename"
Causes cpp to generate line control information for the
next pass of the C compiler. Integer-constant is the
line number of the next line and filename is the file
where it comes from. If "filename!l is not given, the
current file name is unchanged.

#endif
Ends a section of lines begun by a| test directive (#if,
$ifdef, or #ifndef). Each test directive must have a
matching #endif.
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$ifdef name

The lines following will appear in the output if and
only if name has been the subject of a previous #define
without being the subject of an intervening #undef.

$ifndef name

The lines following will not appear in the output if
and only if name has been the subject of a previous

$define without being the subject of an intervening
#undef.

#1f constant-expression

Lines following will appear in the output if and only
if the constant-expression evaluates to non-zero. All
binary non-assignment C operators, the ?: operator, the
unary =, !, and "~ operators are all legal in constant-
expression. The precedence of the operators is the
same as defined by the C language. There is also a
unary operator defined, which can be used in constant-
expression in these two forms: defined ( name ) or
defined name. This allows the utility of #ifdef and
#ifndef in a #if directive. Only these operators,
integer constants, and names which are known by cpp
should be used in constant-expression. In particular,
the sizeof operator is not available.

#else :
Reverses the notion of the test directive which matches
this directive. So if lines previous to this directive

are ignored, the following lines will appear in the
output. And vice versa.

The test directives and the possible #else directives can be
nested.

FILES '
/usr/include standard directory for #include files

 SEE ALSO .
ce(l), mé(l).

DIAGNOSTICS

The error messages produced by cpp are intended to be self-
explanatory. The line number and filename where the error
occurred are printed along with the diagnostic.

" NOTES

When newline characters were found in argument lists for
macros to be expanded, previous versions of cpp put out the
newlines as they were found and expanded. The current
version of cpp replaces these newlines with blanks to
alleviate problems that the previous versions had.
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NAME -
cron - clock daemon

SYNOPSIS
/etc/cron

DESCRIPTION
Cron executes commands at specified date
according to the instructions in the fil
Because cron never exits, it should be e
This is best done by running cron from t

process through the file /etc/rc (see in

The file crontab consists of lines of si
fields are separated by spaces or tabs.
integer patterns that specify in order:

minute (9-59),

hour (9-23),

day of the month (1-31),

month of the year (1-12),

and day of the week (8-6, with @=Su
Each of these patterns may contain:
a number in the (respective) range
two numbers separated by a minus (i
inclusive range);
a list of numbers separated by comm
these numbers); or
an asterisk (meaning all legal wvalu

The sixth field is a string that is exec
the specified time(s). A % in this fiel
a new-line character. Only the first 1li
end of line) of the command field is exe
The other lines are made available to th
standard input.

Cron examines crontab once a minute to s
changed; if it has, cron reads it. Thus
minute for entries to become effective.

FILES
/usr/lib/crontab
/usr/adm/cronlog
SEE ALSO
init(1M), sh(l).
DIAGNOSTICS
A history of all actions by-cron are rec
/usr/adm/cronlog.
Page 1

Nu Machine UNIX Programmer's Manual

CRON (1M)

s and times

e /usr/lib/crontab.
xecuted only once.
he initialization
it(1M)).

1

x fields each. The
The first five are

nday) .

indicated above;
ndicating an

as (meaning all of
es).

nted by the shell at
d is translated into
ne (up to a $ or the
cuted by the shell.
e command as

ee if it has
it takes only a

orded in
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BUGS

Cron reads crontab only when it has changed, but it reads
the in-core version of that table once a minute. A more
efficient algorithm could be used. The overhead in running
cron is about one percent of the CPU, exclusive of any
commands executed by cron.

Page 2 (printed 8/22/83)
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NAME

SYNOPSIS

DESCRIPTION

- keys or cleartext can become visible mus

FILES

crypt - encode/decode

crypt [ password ]

Crypt reads from the standard input and

standard output. The password is a key

particular transformation. 1f no passwo
demands a key from the terminal and turn
the key is being typed in. Crypt encrypf
the same key:

crypt key <clear >cypher
crypt key <cypher | pr

will print the clear.

Nu Machine UNIX Programmer's Manual

CRYPT(1)

rites on the

hat selects a

d is given, crypt
off printing while

ts and decrypts with

Files encrypted by crypt are compatible with those treated

by the editor ed in encryption mode.

The security of encrypted files depends
the fundamental method must be hard to s
of the key space must be infeasible; ‘sn

Crypt implements a one-rotor machine des
lines of the German Enigma, but with a 2
Methods of attack on such machines are k
widely; moreover the amount of work requ
large.

The transformation of a key into the int
the machine is deliberately designed to

to take a substantial fraction of a seco
However, if keys are restricted to (say)
letters, then encrypted files can be rea
a substantiadl fraction of five minutes o

Since the key is an argument to the cr
potentially visible to users executing
derivative. To minimize this possibility
to destroy any record of the key immediat
doubt the choice of keys and key security
vulnerable aspect of crypt.

/dev/tty for typed key

SEE ALSO

Page

ed(1l), makekey(3)

1

n three factors:
lve; direct search
ak paths' by which
be minimized.

gned along the
6-element rotor.
own, but not

red is likely to be

rnal settings of

e expensive, i.e.
d to compute.
three lower-case
by expending only
machine time.

command, it is

ps(l) or a

r» crypt takes care |
ely upon entry. No
r are the most
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BUGS
There is no warranty of merchantability nor any warranty of
fitness for a particular purpose nor any other warranty,
either express or implied, as to the accuracy of the
enclosed materials or as to their suitability for any
particular purpose. Accordingly, Bell Telephone
Laboratories assumes no responsibility for their use by the
recipient. Further, Bell Laboratories assumes no
obligation to furnish any assistance of any kind whatsoever,
or to furnish any additional information or documentation.
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NAME _
csh - a shell (command interpreter) with C-like syntax

SYNOPSIS
csh [ -cefinstvvxX ] [ arg ... 1

DESCRIPTION
Csh is a command language interpreter. It begins by
executing commands from the file ‘.cshrc' in the home
directory of the invoker. 1If this is a login shell then it
also executes commands from the file ‘.login' there. 1In the
normal case, the shell will then begin reading commands from
the terminal, prompting with ‘% '. Processing of arguments
and the use of the shell to process files containing command
scripts will be described later.

The shell then repeatedly performs the following actions: a
line of command input is read and broken into words. This
sequence of words is placed on the command history list and
then parsed. Finally each command in the current line is
executed.

When a login shell terminates it executes commands from the
file ‘.logout' in the users home directory.

Lexical structure

The shell splits input lines into words at blanks and tabs
with the following exceptions. The characters ‘&' “|' ;'
‘<t *>' Y(' Y)' form separate words. If doubled in “&&',
*]1*, *<<' or ‘>>' these pairs form single words. These
parser metacharacters may be made part of other words, or
prevented their special meaning, by preceding them with *\'.
A newline preceded by a ‘\' is equivalent to a blank.

In addition strings enclosed in matched pairs of gquotations,
trr, Y%y or %', form parts of a word; metacharacters in
these strings, including blanks and tabs, do not form
separate words. These quotations have semantics to be
described subsequently. Within pairs of ‘' or **!'
characters a newline preceded by a ‘\' gives a true newline

character.

When the shell's input is not a terminal, the character “#'
introduces a comment which continues to |the end of the input
line. It is prevented this special meaning when preceded by

Ny S

*\' and in quotations using ' , and "',
Commands

A simple command is a sequence of words, the first of which
specifies the command to be executed. A simple command or a
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sequence of simple commands separated by ‘|' characters
forms a pipeline. The output of each command in a pipeline
is connected to the input of the next. Sequences of
pipelines may he separated by ‘;', and are then executed
sequentially. A sequence of pipelines may be executed
without waiting for it to terminate by following it with an
*&'. Such a sequence is automatically prevented from being
terminated by a hangup signal; the nohup command need not be
used.

Any of the above may be placed in ‘(' ‘)' to form a simple
command (which may be a component of a pigeline, etc.) It is
also possible to separate pipelines with " ||' or ‘&&'
indicating, as in the C language, that the second is to be
executed only if the first fails or succeeds respectively.
(See Expressions.)

Substitutions

We now describe the various transformations the shell
performs on the input in the order in which they occur.

History substitutions

History substitutions can be used to reintroduce sequences
of words from previous commands, possibly performing
modifications on these words. Thus history substitutions
provide a generalization of a redo function.

History substitutions begin with the character ‘!' and may
begin anywhere in the input stream if a history substitution
is not already in progress. This ‘l' may be preceded by an
*\' to prevent its special meaning; a ‘l' is passed
unchanged when it is followed by a blank, tab, newline, ‘='
or ‘('. History substitutions also occur when an input line
begins with ‘1'. This special abbreviation will be
described later.

Any input line which contains history substitution is echoed
on the terminal before it is executed as it could have been
typed without history substitution.

Commands input from the terminal which consist of one or
more words are saved on the history list, the size of which
is controlled by the history variable. The previous command
is always retained. Commands are numbered sequentially from

For definiteness, consider the following output from the
history command:

9 write michael
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19 ex write.c
11 cat oldwrite.c
12 diff *write.c
The commands are shown with their event numbers. It is not

usually necessary to use event numbers,
event number can be made part of the prg
*1' in the prompt string.

With the current event 13 we can refer ¢t
event number ‘!11', relatively as in '!-
same event), by a prefix of a command wo
event 12 or ‘lw' for event 9, or by a st
word in the command as in ‘!?mic?' also
9. These forms, without further modific
reintroduce the words of the specified e
separated by a single blank. As a speci
to the previous command; thus ‘il' alon
redo. The form ‘l#' references the curr
being typed in). It allows a word to b
further left in the line, to avoid retyp
in “t#:1'.

To select words from an event we can fol
specification by a ' and a designator
words. The words of a input line are nu
first (usually command) word being @, th
argument) being 1, etc.  The basic word

.
°
.

a first (command) word

n n'th argument

T first argument, i.e. ‘1'

$ last argument

% word matched by (immediately p
X~y range of words

-y abbreviates ‘O-y'

* abbreviates ‘T-%‘, or nothing
x* abbreviates ‘x~-$'

x— like ‘x*' but omitting word ‘$

\.|
-

The separating the event specificati
designator can be omitted if the argumen
with a ¢, ‘g, **' *t' or *g'. After
designator can be placed a segquence of m
preceded by a ! The following modifil

.
-
.

h Remove a trailing pathname componen
r Remove a trailing ‘.xxx' component,
s/1l/x/ Substitute 1 for r

t Remove all leading pathname compone
& Repeat the previous substitution.

q Apply the change globally, prefixin

:

but the current

mpt by placing an

o previous events by

2' (referring to the

rd as in ‘!d4d' for

ring contained in a

referring to event

ation, simply

vents, each

al case ‘l!' refers
is essentially a

nt command (the one
selected from.

ing a long name, as

low the event

for the desired
mbered from g, the

e second word {first
designators are:

receding) ?s? search

if only 1 word in event
[ ]

on from the word

t selector begins

the optional word

odifiers, each
ers are defined:

t, leaving the head.
leaving the root name.
nts, leaving the tail.

g the above, e.g. ‘g&'.
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P Print the new command but do not execute it.

q Quote the substituted words, preventing further substitutions.

b4 Like g, but break into words at blanks, tabs and newlines.

Unless preceded by a "g' the modification is applied only to
the first modifiable word. In any case it is an error for
no word to be applicable.

The left hand side of substitutions are not regular
expressions in the sense of the editors, but rather strlngs.
Any character may be used as the delimiter in place of ‘/':

*\ quotes the delimiter into the 1 and r strings. The
character ‘&' in the right hand side is replaced by the text
from the left. A ‘\' quotes ‘&' also. A null 1 uses the
previous strlng either from a 1 or from a contextual scan
string s in ‘12s?'. The trailing delimiter in the
substitution may be omitted if a newline follows immediately
as may the trailing ‘?' in a contextual scan.

A history reference may be given without an event
specification, e.g. ‘1$'. In this case the reference is to
the previous command unless a previous history reference
occurred on the same line in which case this form repeats
the previous reference. Thus ‘1?2foo?! 1$' gives the first
and last arguments from the command matching *2fo0?'.

A special abbreviation of a history reference occurs when
the first non-blank character of an input line is a “f'.

This is equivalent to ‘l:stT' providing a convenient
shorthand for substitutions on the text of the previous
line. Thus ‘T1bftlib' fixes the spelling of ‘lib' in the
previous command. Finally, a history substitution may be
surrounded with ‘{' and ‘}' if necessary to insulate it from
the characters which follow. Thus, after ‘ls -1d “paul' we
might do ‘!{l}la' to do ‘ls -1d “paula’, while ‘!la' would
look for a command starting ‘la‘'

Quotations with ' and "

The quotation of strings by "'' and *"' can be used to
prevent all or some of the remaining substitutions. Strings
enclosed in ‘''' are prevented any further interpretation.
Strings enclosed in "' are yet variable and command
expanded as described below.

In both cases the resulting text becomes (all or part of) a
single word; only in one special case (see Command
Substitution below) does a ‘"' quoted string yield parts of
more than one word; ' quoted strings never do.

Alias substitution
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The shell maintains a list of aliases whi

established, displayed and modified by t
commands.
into distinct commands and the first wor
left-to-right, is checked to see if it h

does, then the text which is the alias f
reread with the history mechanism availa

command were the previous input line. T

replace the command and argument list.
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After a command line is scann

| CSH(1)

ch can be

e alias and unalias
d, it is parsed

of each command,

s an alias. If it
r that command is
le as though that
he resulting words
If no reference is

made to the history list, then the argument list is left

unchanged.

Thus if the alias for ‘l1s' is "1s -1' th
would map to ‘ls -1 /usr', the argument
undisturbed. Similarly if the alias for
1t /etc/passwd' then ‘lookup bill' would
/etc/passwd’.

If an alias is found, the word transform
text is performed and the aliasing proc
the reformed input line. Looping is pr
word of the new text is the same as the
to prevent further aliasing. Other loop
cause an error.

. Note that the mechanism allows aliases t
metasyntax. Thus we can ‘alias print 'p
make a command which pr's its arguments

Variable substitution

The shell maintains a set of variables,
value a list of zero or more words. So
are set by the shell or referred to by 1
the argv variable is an image of the sh

and words of this variable's value are x
special ways.

1
)
1

The values of variables may be displayed
using the set and unset commands. Of tk
to by the shell a number are toggles; tt
care what their value is, only whether t
For instance, the verbose variable is a
command input to be echoed. The settingd
results from the =-v command line option

y

Other operations treat variables numerig
command permits numeric calculatioms to
result assigned to a variable. Variablsg
however, always represented as (zero or
the purposes of numeric operations, the
considered to be zero, and the second ar

™
™

-3
—

ol

more) strings.

e command ‘ls /usr'
list here being
*lookup' was ‘grep
map to ‘grep bill

ation of the input
ss begins again on
vented if the first
old by flagging it
s are detected and

o introduce parser
r \i* | 1pr'' to
to the line printer.

each of which has as
e of these variables
t. For instance,
11's argument list,
eferred to in

and changed by
e variables referred
e shell does not

hey are set or not.

toggle which causes
of this variable

ally. The ‘@'

be performed and the

values are,

For
null string is

d subsequent words
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of multiword values are ignored.

After the input line is aliased and parsed, and before each
command is executed, variable substitution is performed
keyed by '$' characters. This expansion can be prevented by
preceding the ‘$' with a ‘\' except within ‘"'s where it
always occurs, and within ‘'s where it never occurs.

Strings quoted by '‘' are interpreted later (see Command
substitution below) so ‘$' substitution does not occur there
until later, if at all. A '$' is passed unchanged if
followed by a blank, tab, or end-of-line.

Input/output redirections are recognized before variable
expansion, and are variable expanded separately. Otherwise,
the command name and entire argument list are expanded
together. It is thus possible for the first (command) word
to this point to generate more than one word, the first of

which becomes the command name, and the rest of which become
arqguments.

Unless enclosed in "' or given the ‘:q' modifier the
results of variable substitution may eventually be command
and filename substituted. Within ‘"' a variable whose value
consists of multiple words expands to a (portion of) a
single word, with the words of the variables value separated
by blanks. When the ‘:q' modifier is applied to a
substitution the variable will expand to multiple words with
each word separated by a blank and quoted to prevent later
-command or filename substitution.

The following metasequences are provided for introducing
variable values into the shell input. Except as noted, it
is an error to reference a variable which is not set.

$name

$ {name}
Are replaced by the words of the value of variable
name, each separated by a blank. Braces insulate name
from following characters which would otherwise be part
of it. Shell variables have names consisting of up to
20 letters, digits, and underscores.

If name is not a shell variable, but is set in the
environment, then that value is returned (hut : modifiers

and the other forms given below are not available in this
casea).

$namel selector]

${name[selector]}
May be used to select only some of the words from the
value of name. The selector is subjected to ‘$°*
substitution and may consist of a single number or two
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numbers separated by a
variables value is numbered ‘1°'.

of a range is omitted it defaults
member of a range is omitted it de
The selector "*' selects all words
for a range to be empty if the sect
omitted or in range. "

$#name
$ {#name}

Gives the number of words in the variable.
or]’.

useful for later use in a ‘[selectc
$9
Substitutes the name of the file £
input is being read. An error occt
not Known.
Snumber
$ {number}
Equivalent to ‘$argv[number]’.
$*

Equivalent to ‘$argv[*]'.

The modifiers “:h', ‘:t', ‘:r', ‘:q' anc
to the substitutions above as may ‘:gh'
If braces “{' '}' appear in the command
modifiers must appear within the braces
implementation allows only one
expansion.

.
-
.

The following substitutions may not be 7
modifiers.

$?name

${?name}
Substitutes the string ‘1' if name
not.

$?20
Substitutes ‘'1' if the current inpu
*g' if it is not.

$$ )

Substitute the (decimal) process nu
shell.

Command and filename substitution

The remaining substitutions; command and
substitution, are applied selectively tc
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The first word of a

ILf the first number
to ‘1°'.
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If the last
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ond argument is
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rom which command
iurs if the name is

1 “:x' may be applied

‘:gt' and ‘:gr'.
form then the
The current

' modifier on each “§$'

)
-
H

nodified with

is set, ‘@' if it is
1t filename is know,

mber of the (parent)

] filename
) the arguments of
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builtin commands. This means that portions of expressions
which are not evaluated are not subjected to these
expansions. For commands which are not internal to the
shell, the command name is substituted separately from the
argument list. This occurs very late, after input-output
redirection is performed, and in a child of the main shell.

Command substitution

14 L]
Command substitution is indicated by a command enclosed in
**'. The output from such a command is normally broken into
separate words at blanks, tabs and newlines, with null words
being discarded, this text then replacing the original
string. Within ‘"'s, only newlines force new words; blanks
and tabs are preserved.

In any case, the single final newline does not force a new
word. Note that it is thus possible for a command
substitution to yield only part of a word, even if the
command outputs a complete line.

Filename substitution

If a word contains any of the characters ‘*', ‘?2', ‘[' or
*{' or begins with the character ‘~', then that word is a
candidate for filename substitution, also known as
‘globbing'. This word is then regarded as a pattern, and
replaced with an alphabetically sorted list of file names
which match the pattern. 1In a list of words specifying
filename substitution it is an error for no pattern to match
an existing file name, but it is not required for each
pattern to match. Only the metacharacters “*', *?*' and ‘[°'
imply pattern matching, the characters ‘'~' and ‘{' being
more akin to abbreviations.

In matching filenames, the character “.' at the beginning of
a filename or immediately following a /', as well as the
character ‘/' must be matched explicitly. The character ‘*'
matches any string of characters, including the null string.
The character ‘?' matches any single character. The
sequence ‘[...]' matches any one of the characters enclosed.
Within “[...]', a pair of characters separated by ‘-'
matches any character lexically between the two.

The character 7' at the beginning of a filename is used to
refer to home directories. Standing alone, i.e. ™' it
expands to the invokers home directory as reflected in the
value of the variable home. When followed by a name
consisting of letters, digits and ‘-' characters the shell
searches for a user with that name and substitutes their
home directory; thus ‘“ken' might expand to ‘/usr/ken' and
‘~“ken/chmach' to ‘/usr/ken/chmach'. 1If the character ‘~' is
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followed by a character other than a le

appears not at the beginning of a word,
undisturbed.

The metanotation ‘af{b,c,d}e’
ade' Left to right order is preserved
matches being sorted separately at a lo
this order.
~“source/sl/{oldls,1ls}.c’
/usr/source/sl/ls.c' whether or not the
without any chance of error if the home
‘source' is ‘/usr/source’ Similarly
expand to '../memo ../box ../mbox'.
not sorted with the results of matching
special case “{', ‘}' and

Input/output

The standard input and standard output ¢

redirscted with the following syntax:

< name
Open file name (which is first var
filename expanded) as the standard

<< word
Read the shell input up to a line

h
word. Word is not subjected to vargable,

v

S

command substitution, and each inp
to word before any substltutlons a
line. Unless a quoting *\', ‘"'
word variable and command substltu
the intervening lines, allowing ‘\
and *''.
blanks, tabs,
final newline which is dropped. Ti
placed in an anonymous temporary f£
the command as standard input.

> name
>! name
>& name
>&! name
The file name is used as standard ¢
does not exist then it is created;
its is truncated, its previous cont

If the variable noclobber is set, t
not exist or be a character special
terminal or ‘/dev/null') or an errq
helps prevent accidental destructic
case the "!' forms can be used and

is a shortl

This construct may be nested.

iable,

Commands which are subst:
and newlines preserved,

Manual CsSH(1)
tter or ‘/' or

it is left

hand for ‘abe ace

with results of
‘level to preserve
Thus

’

expands to ‘/usr/source/sl/oldls.c

e files exist
directory for

‘1 ./ {memo, *box}' might
(N¢

bte that “memo' was
‘**pbox'.) As a

*{}' are passed undisturbed.

of a command may be

command and
input.

ich is identical to

filename or

t line is compared

e done on this 1nput

or ‘' appears in
ion is performed on
to quote “$', “\'

tuted have all

except for the

ne resultant text is

ile which is given to

putput. If the file
if the file exists,
cents being lost.

chen the file must

L file (e.g. a
>r results. This
on of files. In this

suppress this check.
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The forms involving ‘&' route the diagnostic output
into the specified file as well as the standard output.
Name is expanded in the same way as ‘<' input filenames
are.

>> name

>>& name

>>! name

>>&l name ’
Uses file name as standard output like “>' but places
output at the end of the file. If the variable
noclobber is set, then it is an error for the file not
to exist unless one of the ‘!' forms is given.
Otherwise similar to ‘>'.

If a command is run detached (followed by ‘&') then the
default standard input for the command is the empty file
‘/dev/null'. Otherwise the command receives the environment
in which the shell was invoked as modified by the input-
output parameters and the presence of the command in a
pipeline. Thus, unlike some previous shells, commands run
from a file of shell commands have no access to the text of
the commands by. default; rather they receive the original
standard input of the shell. The ‘<<' mechanism should be
used to present inline data. This permits shell command
scripts to function as components of pipelines and allows
the shell to block read its input.

Diagnostic output may be directed through a pipe with the
standard output. Simply use the form ‘|&' rather than just

\l.‘
Expressions

A number of the builtin commands (to be described
subsequently) take expressions, in which the operators are
similar to those of C, with the same precedence. These
expressions appear in the @, exit, if, and while commands.
The following operators are available:

Il && | 1 & == 1= <= >= < > << >> 4+ = *
/% v ()
Here the precedence increases to the right, ‘==' and ‘l=‘',
\<=| \>=| \<| and ‘>|' ‘<<l and \>>l' \+l and *_l’ SNkt ‘/l
and ‘%' being, in groups, at the same level. The ‘==' and
I="' operators compare their arguments as strings, all

others operate on numbers. Strings which begin with ‘@' are
considered octal numbers. Null or missing arguments are
considered ‘@'. The result of all expressions are strings,
which represent decimal numbers. It is important to note
that no two components of an expression can appear in the
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same word; except when adjacent to comp
which are syntactically significant to
¢t > (' ')*') they should be surroun

Also available in expressions as primit
command executions enclosed in ‘{' and
enquiries of the form ‘-1 name' where

read access
write access
execute access
existence
ownership

zero size
plain file
directory

M N OO XENRN

The specified name is command and filen:

tested to see if it has the specified r
real user.
then all enquiries return false,
executions succeed,

.

i.e.
returning true, i.e
exits with status. @, otherwise they fai
i.e. '@'. If more detailed status info
then the command should be executed out
and the variable status examined.

Control flow

The shell contains a number of commands
regqulate the flow of control in command
scripts) and (in limited but useful way
input. These commands all operate by £
reread or skip in its input and, due to
restrict the placement of some of the ¢

The foreach, switch, and while statemen
if-then-else form of the if statement r
keywords appear in a single simple comm
as shown below.

If the shell's input is not seekable, t
input whenever a loop is being read and
this internal buffer to accomplish the
the loop. (To the extent that this all
will succeed on non-seekable inputs.)

Builtin commands

Builtin commands are executed within the shell.

builtin command occurs as any component

If the file does not exist

Manual CSH(1)

¢
1
<

onents of expressions
the parser (&' ‘|
ded by spaces.

ive operands
"}' and file

are

1l is one of:

ame expanded and then
elationship to the
»r is inaccessible

g'. Command
. ‘1', if the command
1, returning false,

rmation is required
side of an expression

which can be used to
files (shell

s) from terminal
orcing the shell to
the implementation,
ommands .

ts, as well as the
equire that the major
and on an input line

he shell buffers up

performs seeks in
rereading implied by
ows, backward goto's

If a
of a pipeline except

the last then it is executed in a subshell.
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alias

alias name

alias name wordlist
The first form prints all aliases’. The second form
prints the alias for name. The final form assigns the
specified wordlist as the alias of name; wordlist is
command and filename substituted. Name is not allowed
to be alias or unalias

alloc
Shows the amount of dynamic core in use, broken down
into used and free core, and address of the last
location in the heap. With an argument shows each used
and free block on the internal dynamic memory chain
indicating its address, size, and whether it is used or
free. This is a debugging command and may not work in
production versions of the shell; it requires a
modified version of the system memory allocator.

break
Causes execution to resume after the end of the nearest
enclosing forall or while. The remaining commands on
the current line are executed. Multi-level breaks are
thus possible by writing them all on one line.

breaksw
Causes a break from a switch, resuming after the endsw.

case label:
A label in a switch statement as discussed below.

cd

cd name

chdir

chdir name
Change the shells working directory to directory name.
If no argument is given then change to the home
directory of the user.

If name is not found as a subdirectory of the current
directory (and does not begin with /', *./*', or *../'),
then each component of the variable cdpath is checked to see
if it has a subdirectory name. Finally, if all else fails
but name is a shell variable whose value begins with ‘/',
then this is tried to see if it is a directory.

continue
Continue execution of the nearest enclosing while or

foreach. The rest of the commands on the current line
are executed.

default:
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else
end

endif
endsw

exec

exit
exit

foreach name (wordlist)

end

glob

goto
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Labels the default case in a switc]
default should come after all case

wordlist

The specified words are written to
output. A ‘\c' causes the echo to
printing a newline, akin to the ‘\¢
‘\n' in wordlist causes a newline 1
Otherwise the words are echoed, se]

See the description of the foreach
while statements below.

command
The specified command is executed
current shell.

(expr)
The shell exits either with the val
.variable (first form) or with the 1
specified expr (second form).

o b
C

CsH(1)

h statement. The

“labels.

the shells standard
complete without

in nroff(l). A

to be printed.
parated by spaces.

y 1f£, switch, and

in place of the

lue of the status
value of thg

The variable name is successively

et to each member of

wordlist and the sequence of commands between this

command and the matching end are executed.

(Both

foreach and end must appear alone on separate lines.)

The builtin command continue may bL used to continue

the loop prematurely and the built]
terminate it prematurely. When thi
from the terminal, the loop is read
with '?' before any statements. in t
executed. If you make a mistake ty
the terminal you can rub it out.

wordlist

Like echo but no ‘\' escapes are re
are delimited by null characters ir
for programs which wish to use the
expand a list of words.

word
The specified word is filename and

yield a string of the form ‘label'.

ln command break to
Ls command 1Is read

1 up once prompting
the loop are

'ping in a loop at

2cognized and words
1 the output. Useful
shell to filename

command expanded to
The shell rewinds
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its input as much as possible and searches for a line
of the form ‘label:' possibly preceded by blanks or
tabs. Execution continues after the specified line.

history
Displays the history event list.

if (expr) command
If the specified expression evaluates true, then the
single command with arguments is executed. Variable
substitution on command happens early, at the same time
it does for the rest of the if command. Command must
be a simple command, not a pipeline, a command list, or
a parenthesized command list. Input/ocutput redirection
occurs even if expr is false, when command is not
executed (this is a bug).

if’ (expr) then

else if (expr2) then

else

endif
If the specified expr is true then the commands to the
first else are executed; else if expr2 is true then the
commands to the second else are executed, etc. Any
number of else-if pairs are possible; only one endif is
needed. The else part is likewise optional. (The
words else and endif must appear at the beginning of
input lines; the if must appear alone on its input line
or after an else.)

login
Terminate a login shell, replacing it with an instance
of /bin/login. This is one way to log of£f, included for
compatibility with /bin/sh.

logout )
Terminate a login shell. Especially useful if

ignoreeof is set.

nice

nice +number

nice command

nice +number command
The first form sets the nice for this shell to 4. The
second form sets the nice e to the given number. The
final two forms run command at priority- 4 and number
respectively. The  Super-user may specify negative
niceness by using ‘nice -number ...'. Command is
always executed in a sub-shell, and the restrictions
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place on commands in simple if stat

nohup
nohup command

The first form can be used in shell
hangups to be ignored for the remai
The second form causes the specifie
with hangups ignored. On the Comp
at UC Berkeley, this also submits t
the shell is running detached, nohu

All processes detached with ‘‘&'' a

nohup'ed. (Thus, nohup is not reall
onintr
onintr -
onintr label

rehash

repeat count command

set

set-

set
set
set

Page 15

Control the action of the shell on
first form restores the default act
interrupts which is to terminate sh
return to the terminal command inpu
form ‘onintr -' causes all interrup
The final form causes the shell to
label' when an interrupt is receive
terminates because it was interrupt

In any case, if the shell is runnin

CsSH(1l)

ments apply.

scripts to cause

der of the script.
command to be run

ter Center systems

e process. Unless
has no effect.

re automatically

y needed.)

interrupts. The
ion of the shell on
Fll scripts or to
level. The second

s to be ignored.
xecute a goto

or a child process
qd .

detached and

interrupts are being ignored, all forms of onintr have

no meaning and interrupts continue
shell and all invoked commands.

Causes the internal hash table of t
directories in the path variable to
This is needed if new commands are
in the path while you are logged in
be necessary if you add commands to
directories,
contents of one of the system direc

to be ignored by the

he contents of the
be recomputed.
added to directories
. This should only
one of your own

or if a systems programmer changes the

tories.

The specified command which is subject to the same

restrictions as the command in the
statement above, is executed count
redirections occurs exactly once, e

name

name=word

namel index]=word

name={wordlist)
The first form of the command shows
shell variables.

one line if
times. I/0
ven if count is 3.

the value of all

Variables which have other than a
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single word as value print as a parenthesized word
list. The second form sets name to the null string.
The third form sets name to the single word. The fourth

- form sets the index'th component of name e to word; this

component must already exist. The final form sets name
to the list of words in wordlist. In all cases the
value is command and filename expanded.

These arguments may be repeated to set multiple values
in a single set command. Note however, that variable
expansion happens for all arguments before any setting
occurs.

setenv name value

(Version 7 systems only.) Sets the value of environment
variable name to be value, a 31ngle string. Useful
environment varlables are 'TERM' the type of your
terminal and ‘SHELL' the shell you are using.

shift
shift variable

The members of argv are shifted to the left, discarding
argv[l]. It is an error for argv not to be set or to
.have less than one word as value. The second form
performs the same function on the specified variable.

source name

The shell reads commands from name. Source commands may
be nested; if they are nested too deeply the shell may
run out of file descriptors. An error in a source at
any level terminates all nested source commands. Input
during source commands is never placed on the history
list.

switch (string)
case strl:

o o o

breaksw

default:

* o0

breaksw

endsw

Page 16

Each case label is successively matched, against the
specified string which is first command and filename
expanded. The file metacharacters ‘*', ‘?2' and ‘[...]'
may be used in the case labels, which are variable
expanded. If none of the labels match before a
“default' label is found, then the execution begins
after the default label. Each case label and the
default label must appear at the beginning of a line.
The command breaksw causes execution to continue after
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the endsw. Otherwise control may
labels and default labels as in C
and there is no default,

- endsw.

command

Manual CSH(1)

fall through case
. If no label matches

execution continues after the

With no argument, a summary of time used by this shell

"and its children is printed.

If arguments are given

the specified simple command is timed and a time
summary as described under the time variable is

printed.
print the time statistic when the

uma sk
umask value
The file creation mask is displayed (first form) or set

to the specified value (second form).

given in octal.

If necessary, an extra shell is created to

command completes.

The mask is

Common values for the mask are 002

giving all access to the group and read and execute
access to others or 922 giving all access except no
write access for users in the group or others.

unalias pattern

All aliases whose names match the

discarded.
ot

unhash

Use of the internal hash table to
executed programs is disabled.

unset pattern
All variables whose names match the specified pattern

wait

are removed.
*'.

:

is not an error for nothing to be

All child processes are waited foi
interactive, then an interrupt cai

which time the shell prints names

specified pattern are

Thus all aliases are removed by “unalias
It is not an error for nothing to be unaliased.

speed location of

Thus all variables are removed by ‘unset
this has noticeably distasteful side-effects.

It
unset.

r. It the shell is
n disrupt the wait, at
and process numbers

of all children known to be outstanding.

while (expr)

end

Page i7

While the specified expression ev:
commands between the while and the

evaluated.
or continue the loop prematurely.
must appear alone on their input

aluateés non-zero,

RBreak and continue maj

the
matching end are

y be used to terminate

(The while and end

lines.) Prompting
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occurs here the first time through the loop as for the
foreach statement if the input is a terminal.

]

@ name = expr

@ namelindex] = expr
The first form prints the values of all the shell
variables. The second form sets the specified name to
the value of expr. If the expression contains ‘<7, '>°',
‘&' or ‘|' then at least this part of the expression
must be placed within ‘(' ‘)'. The third form assigns
the value of expr to the index'th argument of name.
Both name and its index'th component must already
exist.

The operators "*=', ‘+=', etc are available as in C.
The space separating the name from the assignment
operator is optional. Spaces are, however, mandatory

in separating components of expr which would otherwise
be single words.

Special postfix ‘++' and ‘--' operators increment and
decrement name respectively, i.e. ‘@ i++°'.

Pre-defined variables

The following variables have special meaning to the shell.
Of these, argv, child, home, path, prompt, shell and status
are always set Dy the shell. Except for child and status
this setting occurs only at initialization; these variables
will not then be modified unless this is done explicitly by
the user.

The shell copies the environment variable PATH into the
variable path, and copies the value back into the
environment whenever path is set. Thus is is not necessary
to worry about its setting other than in the file .cshrc as
inferior csh processes will import the definition of path
from the environment. (It could be set once in the .login
except that commands through net(l) would not see the
definition.) -

argv Set to the arguments to the shell, it is from
this variable that positional parameters are
substituted, i.e. ‘$1' is replaced by
*Sargv[1]', etc.

cdpath Gives a list of alternate directories
searched to find subdirectories .in chdir
commands.

child The process number printed when the last
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histchars

history

home

ignoreeof

mail
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command was forked with |'&'.

Manual CSH(1l)

This variable

is unset when this process terminates.

Set when the =x command
Causes each command and

echoed just before it is executed.

line option is given.
its arguments to be
For non-

builtin commands all expansions occur before

echoing.

these substitutions are
selectively.

Builtin commands are echoed before
command and filename substitution,

since
then done

Can be assigned a two character string. The

first character is used
character in place of ‘°

character is used in place of the

substitution mechanism.
histchars=",;""'

as a history
{'', the second

S AAy

L3R Y

For example, set

will cause the history

characters to be comma and semicolon.

Can be given a numeric value to control the

size of the history list.

Any command which

has been referenced in this many events will

not be discarded.

Too large values of

history may run the shell out of memory. The
last executed command is always saved on the

history list.

The home directory of the invoker,
initialized from the environment. The

filename expansion of
variable. .

Sy

refers to this

If set the shell ignores end~of-file from

input devices which are

terminals. This

prevents shells from accidentally being

killed by control-D's.

The files where the shell checks for mail.

This is done after each

which will result in a prompt,

interval has elapsed. T
have new mail.'
access time not greater

command completion
if a specified
he shell says ‘You

if the file exists with an

than its modify time.

If the first word of the value of mail is
numeric it specifies a different mail

checking interval,

in seconds,

than the

default, which is 1@ minutes.

If multiple mail files are specified,

then

the shell says "New mail in name' when there
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noglob

nonomatch

path

prompt

shell
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is mail in the file name.

As described in the section on Input/output,
restrictions are placed on output redirection

.to insure that files are not accidentally

destroyed, and that ‘>>' redirections refer

‘to existing files.

If set, filename expansion is inhibited.
This is most useful in shell scripts which
are not dealing with filenames, or after a
list of filenames has been obtained and
further expansions are not desirable.

If set, it is not an error for a filename
expansion to not match any existing files;
rather the primitive pattern is returned. It
is still an error for the primitive pattern
to be malformed, i.e. ‘echo [' still gives
an error.

Bach word of the path variable specifies a
directory in which commands are to be sought:
for execution. A null word specifies the
current directory. If there is no path
variable then only full path names will
execute. The usual search path is ‘.°',
‘/bin' and ‘/usr/bin', but this may vary from
system to system. For the super-user the
default search path is ‘/etc', ‘/bin' and
*/usr/bin’'. A shell which is given neither
the =¢ nor the ~t option will normally hash
the contents of the directories in the path
variable after reading .cshrc, and each time
the path variable is reset. If new commands
are added to these directories while the
shell is active, it may be necessary to give

‘the rehash or the commands may not bhe found.

The string which is printed before each
command is read from an interactive terminal
input. If a ‘!' appears in the string it
will be replaced by the current event number
unless a preceding “\' is given. Default is
‘% ', or ‘¢ ' for the super-user.

* The file in which the shell resides. This is

used in forking shells to interpret files
which have execute bits set, but which are
not executable by the system. (See the
description of Non-builtin Command Execution
below.) Initialized to the (system-dependent)
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home of the shell.

The status returned by

it terminated abnormall
to the status. Builtin
return exit status ‘1°,
commands set status ‘@'

status

time Controls automatic timi
set, then any command w
this many cpu seconds w
giving user, system, an
utilization percentage
user plus system times
printed when it termina
verbose Set by the -v command 1
words of each command t
history substitution.

Non-builtin command execution

When a command to be executed is found
cormmand the shell attempts to execute
exec(2). Each word in the variable

from which the shell will attempt to e
If it is given neither a ~-c nor a -t o
hash the names in these directories in
so that it will only try an exec in a

a possibility that the command resides
speeds command location when a large n
are present in the search path. If th
turned off (via unhash), or if the she
=t argument, and in any case for each

path which does not begin with a /'
concatenates with the given command na
of a file which it then attempts to ex

Parent esized commands are always exec
Thus ‘(cd ; pwd) ; pwd' prints the hom

you where you were (printing this after

while ‘cd ; pwd' leaves you in the home
Parenthesized commands are most often U
from affecting the current shell.

If the file has execute permissions but

binary to the system, then it is assum

2
1
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he last command. 1If
. then 0200 is added
commands which fail
all other builtin

g of commands. If
ich takes more than
11 cause a line

real times and a
hich is the ratio of
O real time to be
es.
ne option, causes the
be printed after

to not be a builtin
he command via

h names a directory

ecute the command.
tion, the shell will
0 an internal table
irectory if there is
there. This greatly
mber of directories
s mechanism has been
1 was given a =¢ or
irectory component of
the shell
e to form a path name
cute.

ted in a subshell.
directory; leaving
the home directory),
directory.

sed to prevent chdir

is not an executable
d to be a file

containing shell commands an a new shell is spawned to read

it.

If there is an alias for shell then th
will be prepended to the argument list

Page 21

words of the alias
to form the shell

(printed 8/22/83)



CSH(1) Nu Machine UNIX Programmer's Manual CSH(1)

command. The first word of the alias should be the full
path name of the shell (e.g. “$shell’'). Note that this is a
special, late occurring, case of alias substitution, and
only allows words to be prepended to the argument list
without modification.

Argument list processing

If argument & to the shell is ‘-' then this is a login
shell. The flag arguments are interpreted as follows:

-C Commands are read from the (single) following argument
which must be present. Any remaining arguments are
placed in argv.

~e The shell exits if any invoked command terminates
abnormally or yields a non-zero exit status.

-f The shell will start faster, because it will neither
search for nor execute commands from the file '.cshrc'
in the invokers home directory.

-i- The shell is interactive and prompts for its top-level
input, even if it appears to not be a terminal. Shells
are interactive without this option if their inputs and
outputs are terminals.

-n Commands are parsed, but not executed. This may aid in
syntactic checking of shell scripts.

-8 Command input is taken from the standard input.

-t A single line of input is read and executed. A ‘\' may
be used to escape the newline at the end of this line
and continue onto another line.

-V Causes the verbose variable to be gset, with the effect
that command input is echoed after history
substitution.

-X Causes the echo variable to be set, so that commands
are echoed immediately before execution.

-V Causes the verbose variable to be set even before
‘.cshrc' is executed.

-X Is to =X as =V is to =v.

After processing of flag arguments if arguments remain but
none of the -¢, ~-i, =-s, or -t options was given the first
argument is taken as the name of a file of commands to bhe
executed. The shell opens this file, and saves its name for
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possible resubstitution by ‘$0'. Since many systems use
either the standard version 6 or version 7 |shells whose
shell scripts are not compatible with this shell, the shell
will execute such a ‘standard' shell if th; first character

of a script is not a ‘#', i.e. if the script does not start
with a comment. Remaining arguments initialize the variable

argv.
Signal handling

The shell normally ignores quit signals. e interrupt and
quit signals are ignored for an invoked command if the
command is followed by ‘&'; otherwise the signals have the
values which the shell inherited from its parent. The
shells handling of interrupts can be contrqglled by onintr.
Login shells catch the terminate signal; otherwise this
signal is passed on to children from the state in the
shell's parent. In no case are interrupts allowed when a
login shell is reading the file ‘.logout'.

AUTHOR
William Joy
FILES
~/.eshrc Read at beginning of execution by each shell.
~/.login Read by login shell, after ‘.cshre' at login.
~/.logout Read by login shell, at logout.
/bin/sh Standard shell, for shell scripts not starting with a
/tmp/sh* Temporary file for ‘“<<'.
/dev/null Source of empty file.
/etc/passwd Source of home directories for ‘“name'.
LIMITATIONS

Words can be no longer than 512 characters. The number of
-characters in an argument varies from system to system.
Early version 6 systems typically have 512 character limits
while later version 6 and version 7 systems have 5120
character limits. The number of arguments to a command

- which involves filename expansion is limited to 1/6'th the
numher of characters allowed in an argument list. Also
command substitutions may substitute no more characters than
are allowed in an argument list.

To detect looping, the shell restricts the number of alias
substitutions on a single line to 20.

SEE ALSO

access(2), exec(2), fork(2), pipe(2), signal(2), umask(2),
wait(2), a.out(5), environ(5), ‘An introdudtion to the C
shell'

BUGS
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Control structure should be parsed rather than being
recognized as built-in commands. This would allow control
commands to be placed anywhere, to be combined with ‘|', and
to be used with ‘&' and ‘;' metasyntax.

Commands within loops, prompted for by ‘?', are hot placed
in the history list. )

It should be possible to use the ‘:' modifiers on the output
of command substitutions. All and more than one ‘:°
modifier should be allowed on ‘$' substitutions.

Some commands should not touch status or it may be so
transient as to be almost useless. Oring in 9209 to status
on abnormal termination is a kludge.

In order to be able to recover from failing exec commands on
version 6 systems, the new command inherits several open
files other than the normal standard input and output and
diagnostic output. If the input and output are redirected
and the new command does not close these files, some files
may be held open unnecessarily.

There are a number of bugs associated with the
importing/exporting of the PATH. For example, directories
in the path using the " syntax are not expanded in the PATH.
Unusual paths, such as (), can cause csh to core dump.

This version of csh does not support or use the process
control features of the 4th Berkeley Distribution. It
contains a number of known bugs which have been fixed in the
process control version. This version is not supported.
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SYNOPSIS -

DESCRIPTION

nual CUT(1)

cut - cut out selecied fields of each line of a file

cut =-clist [filel file2 ...]

cut ~flist [=-dchar] [-s] [filel file2 ...]

or fields from each

t implements the
specified by list
itions as on a

can vary from line
iter character like
ilter; if no files

Use cut to cut out columns from a table
line of a file; in data base parlance,
projection of a relation. The fields a
can be fixed length, i.e., character po
punched card (-c¢ option), or the length
to line and be marked with a field deli
tab (-f option). Cut can be used as a
are given, the standard input is used.

The meanings of the options are:

er field numbers (in
1 - to indicate
roff/troff for page
19 (short for
through last

list A comma-separated list of inte
increasing order), with option
ranges as in the -0 option of
ranges; e.g9., 1,4,7; 1-3,8; =5
1-5,10); or 3= (short for thir
field).

) specifies
72 would pass the
e).

-clist The list following -¢ (no spac
- character positions (e.g., =-cl
first 72 characters of each 1li

of fields assumed
a delimiter

+71 copies the first
with no field

gh intact (useful
-8 is specified.

-flist The list following -f is a lis
to be separated in the file by
character (see =-d ):; e.g. , =~f
and seventh field only. Lines
delimiters will be passed thro
for table subheadings), unless

he field delimiter
ab. Space or other
to the shell must

-dchar The character following =4 is
(-f option only). Default is
characters with special meanin
be quoted.

ter characters in
ified, lines with no
gh untouched.

-S . Suppresses lines with no delim
case of -f option. Unless spe
delimiters will be passed thro

Either the =-c or -f option must be specified.

HINTS

.

Use grep(l) to make horizontal ‘‘cuts''| (by context) through
a file, or paste(l) to put files together column-wise (i.e.,
horizontally). To reorder columns in a|table, use cut and
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Easte.

EXAMPLES
cut -d: ~-£f1,5 /etc/passwd
mapping of user IDs to names

name='who am i | cut =-f1 - *°
to set name to current login name.

DIAGNOSTICS
line too long

A line can have no more than 511 characters or
fields.

bad list for ¢/f option -
Missing =-c or -f option or incorrectly specified
list. No error occurs if a line has fewer

fields than the list calls for.

no fields The list is empty.

SEE ALSO
grep(l), paste(l).
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NAME
date - print and set the date

SYNOPSIS
date [ yymmddhhmm [ .ss ] ]

DESCRIPTION
If no argument is given, the current date and time are
printed. If an argument is given, the current date is set.
is the last two digits of the year; the first mm is the
month number; dd is the day number in the month; hh is the
hour number (24 hour system); the second mm is the minute
number; .8s is optional and is the seconds. For example:

date 10080345

sets the date to Oct 8, 12:45 AM. The year, month and day
may be omitted, the current values being the defaults. The
system operates in GMT. Date takes care of the conversion
to and from local standard and daylight time.

FILES
/usr/adm/wtmp to record time-setting

SEE ALSO
utmp(5)

DIAGNOSTICS :
‘No permission' if you aren't the super—~user and you try to
change the date; ‘bad conversion' if the date set is
syntactically incorrect.
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dc - desk calculator

SYNOPSIS

dc [ file ]

DESCRIPTION

Dc is an arbitrary precision arithmetic package. Ordinarily
it operates on decimal integers, but one may specify an
input base, output base, and a number of fractional digits
to be maintained. The overall structure of dc is a stacking-
(reverse Polish) calculator. If an argument is given, input
is taken from that file until its end, then from the

standard input. The following constructions are recognized:

Page

number
The value of the number is pushed on the stack. A
number is an unbroken string of the digits @-9. It
may be preceded by an underscore to input a negative
number. Numbers may contain decimal points.

+ =/ * g =
The top two values on the stack are added (+),
subtracted (-), multiplied (*), divided (/),
remaindered (%), or exponentiated (*). The two
entries are popped off the stack:; the result is pushed
on the stack in their place. Any fractional part of
an exponent is ignored.

8x The top of the stack is popped and stored into a
reglster named x, where x may be any character. If
the 8 is capitalized, X is treated as a stack and the
value is pushed on it.

1x The value in register x is pushed on the stack. The
register x is not altered. All registers start with
zero value. If the 1 is capitalized, register x is

treated as a stack and its top value is popped onto

the main stack.

d The top value on the stack is duplicated.

P The top value on the stack is printed. The top value
remains unchanged. P interprets the top of the stack
as an ascii string, removes it, and prints it.

£ All values on the stack and in registers are printed.

q exits the program. If executing a string, the
recursion level is popped by two. If q is

capitalized, the top value on the stack is popped and
the string execution level is popped by that value.

1 : : (printed 8/22/83)
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treats the top element of the stack as a character .
string and executes it as a string of dc commands.

replaces the number on the top o
scale factor.

J

the stack with its

puts the bracketed ascii string onto the top of the

stack.

>X =X

“The top two elements of the stack are popped and
compared. Register x is executed if they obey the

gstated relation.

replaces the top element on the stack by its square
root. Any existing fractional part of the argument is
taken into account, but otherwise the scale factor is

ignored.

interprets the rest of the line as a UNIX command.

All values on the stack are popped.

The éop value on the stack is popped and used as the

number radix for further input.
base on the top of the stack.

I pushes the input

The top value on the stack is popped and used as the

number radix for further output.

pushes the output base on the top of the stack.

the top of the stack is popped, and that value is used
as a non-negative scale factor: the appropriate number

of places are printed on output,

and maintained during

multiplication, division, and exponentiation. The
interaction of scale factor, input base, and output
base will be reasonable if all are changed together.

The stack level is pushed onto the stack.

replaces the number on the top of the stack with its

length.

A line of input is taken from the input source
(usually the terminal) and executed.

are used by bc for array operations.

An example which prints the first ten values of nl is

Page 2
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[lal+dsa*plal@>ylsy:
9sal
lyx

SEE ALSO
be(l), which is a preprocessor for dc providing infix
notation and a C-like syntax which implements functions and
reasonable control structures for programs.

DIAGNOSTICS -
*x is unimplemented' where x is an octal number.
‘stack empty' for not enough elements on the stack to do
what was asked. '
‘Out of space' when the free list is exhausted (too many
digits).
‘Out of headers' for too many numbers being kept around.
‘Out of pushdown' for too many items on the stack.
‘Nesting Depth' for too many levels of nested execution.
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NAME
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dd - convert and copy a file

SYNOPSIS

dd [option=value] ...

DESCRIPTION

Page

Dd copies the specified input file to
-_— 3 .

with possible conversions.
are used by default.

The standar
The input and out
specified to take advantage of raw phy

Manual DD(1)

the specified output
d input and output
put block size may be

ical 1I/0.

option values

if= input file name; standard input is default
of= output file name; standlrd output is default
ibs=n input block size n bytes (default 512)

obs=n output block size (default 512)

bs=n set both input and output block size,

- superseding ibs and obs; also, if no
conversion is specified, it is particularly
efficient since no copy need be done

cbhs=n conversion buffer size
skip=n skip n input records before starting copy
files=n copy n files from (tape) input
seek=n seek n records from beginning of output file
before copying
count=n copy only n input records
conv=ascii convert EBCDIC to ASCII
ebedic convert ASCII to EBCDIC
ibm slightly different map of ASCII to EBCDIC
lcase map alphabetics to lower case
‘ucase map alphabetics to upper case
swab swap every pair of byte
noerror do not stop processing >n an error
sync pad every input record to ibs

’

Where sizes are specified, a number of
number may end with k, b or w to speci
1924, 512, or 2 respectively; a pair o

separated by x to indicate a product.

Cbs is used only if ascii or ebcdic coi

In the former case cbs characters are
conversion buffer, converted to ASCII,

triamed and new-line added before send
In the latter case ASCII char
converted to EB
to make up an output record of size cb

output.
the conversion buffer,

After completion, dd reports the numbe

input and output blocks.

1

... several comma-separated

conversions

bytes is expected. A
fy multiplication by

f numbers may be

nversion is specified.
placed into the

and trailing blanks
ing the line to the
acters are read into
CDIC, and blanks added
S .

r of whole and partial
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For example, to read an EBCDIC tape blocked ten 8@-byte
EBCDIC card images per record into the ASCII file Xx:

-dd if=/dev/rmtd of=x ibs=800 cbs=80 conv=ascii,lcase

Wote the use of raw magtape. Dd is especially suited to I/0O
on the raw physical devices because it allows reading and
writing in arbitrary record sizes.

To skip over a file before copying from magnetic tape do
(dd of=/dev/null; 4dd of=x) </dev/rmtd

SEE ALSO
cp(l), tr(l)

DIAGNOSTICS

f+p records in(out): numbers of full and partial records
read(written)

BUGS
The ASCII/EBCDIC conversion tables are taken from the 256
character standard in the CACM Nov, 1968. The ‘ibm'’
conversion, while less blessed as a standard, corresponds

better to certain IBM print train conventions. There is no
universal solution.

Newlines are inserted only on conversion to ASCII; padding
is done only on conversion to EBCDIC. These should be
separate options.
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SYNOPSIS

delta - make a delta {(change) to an SCC
delta [-rsiD] [-s] [-n] [-glist] [-mlmr
[-p] files

DESCRIPTION

Delta is used to permanently introduce
file changes that were made to the fil

Manual DELTA(1l)

S file

list]] [~y[comment]]

into the named SCCS
retrieved by get(1l)

(called the g-file, or generated file).

Delta makes a delta to each named SCCS file.

If a directory

is named, delta behaves as though each [file in the directory
were specified as a named file, except that non-SCCS files

(last component.of the path name does
unreadable files are silently ignored.

ot begin with s.) and
If a name of - is

given, the standard input is read (see WARNINGS); each line
of the standard input is taken to be the -name of an SCCS

file to be processed.

Delta may issue prompts on the standar
upon certain keyletters specified and

output depending
lags (see admin(1l))

that may be present in the SCCS file (see -m and -y

keyletters below).

Keyletter arguments apply independently to each named file.

-rSID Uniquely identifie

made to the SCCS fi

keyletter is neces
more outstanding
-e) on the same SC
the same person (1
value specified wi
can be either the

get command line o
as reported by the
get(l)). A diagno
specified SID is a

necessary and omitt

line.

-8
output,
well as the number

deleted and unchang

-n

processing).

Page 1

Suppresses the issy
of the cres

Specifies retention
(normally removed a

which delta is to be
le. The use of this
ary only if two or
ts for editing (get
S file were done by
gin name). The SID
h the -r keyletter
ID specified on the
the SID to be made
get command (see

tic results if the
iguous, or, if

ted on the command

1e, on the standard
1 ted delta's SID, as
of lines inserted,
jed in the SCCS file.

1 of the edited g-file
t completion of delta
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-glist

-m{mrlist]

- =yl comment]

=P

FILES

Page 2

Specifies a list (see get(l) for the -
definition of list) of deltas which are
to be ignored when the file is accessed
at the change level (SID) created by
this delta.

If the SCCS file has the v flag set (see

~admin(l)) then a Modification Request

(MR) number must be supplied as the
reason for creating the new delta.

If -m is not used and the standard input
is a terminal, the prompt MRs? is issued
on the standard output before the
standard input is read; if the standard
input is not a terminal, no prompt is
issued. The MRs? prompt always precedes
the comments? prompt (see -y keyletter).

MRs in a list are separated by blanks
and/or tab characters. An unescaped
new-line character terminates the MR
list.

Note that if the v flag has a value (see
admin(l)), it is taken to be the name of
a program (or shell procedure) which
will validate the correctness of the MR
numbers. If a non-zero exit status is
returned from MR number validation
program, delta terminates (it is assumed
that the MR numbers were not all valid).

Arbitrary text used to describe the
reason for making the delta. A null
string is considered a valid comment.

If -y is not specified and the standard
input is a terminal, the prompt
comments? is issued on the standard
output before the standard input is
read; if the standard input is not a
terminal, no prompt is issued. An
unescaped new-line character terminates
the comment text.

Causes delta to print (on the standard
output) the SCCS file differences before
and after. the delta is applied in a
diff(l) format.
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WARNINGS

SEE ALSO

DIAGNOSTICS

Page 3
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All files of the form ?-file are expla
Code Control System User's Guide. The
these files is also described there.

g-file Existed before the ex
removed after complet
p-file Existed before the ex
exist after completio
qg-file Created during the ex
removed after complet
x=-file Created during the ex
renamed to SCCS file
delta.
z-file Created during the ex
‘ removed during the ex
d-file Created during the ex
removed after complet
/usr/bin/bdiff Program to compute di
*‘gotten'' file and t

Lines beginning with an SOH ASCII char;
cannot be placed in the SCCS file unle
This character has special meaning to
and will cause an error.

A get of many SCCS files, followed by
files, should be avoided when the get

amount of data.
should be used.

Instead, multiple get

If the standard input (=) is specified
line, the -m (if necessary) and -~y key
present. Omission of these keyletters
occur.

admin(l), bdiff(1), get(l), help(l), B
Source Code’ Control System User's Guid

Manual DELTA(1)

ined in the Source
naming convention for

cution of delta:
ion of delta.
cution of delta:;
n of delta.”
cution of delta;
Eon of delta.
cution of delta;
a fter completion of

may

ecution of delta;
ecution of delta.
ecution of delta;

ion of delta.
fferences between the
he g-file.

acter (binary 001)
ss the SOH is escaped.
SCCS (see sccsfile(5))

a delta of those
generates a large
/delta sequences

on the delta command
letters must also be
causes an error to

rs(l), sccsfile(5).
e by L. E. Bonanni and

C. A. Salemi.

o o

Use help(l) for explanations.
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NAME
df - disk free

SYNOPSIS
Af { -1 1 [ -1 ] [ filesystem ... 1 [ file ... ]

DESCRIPTION
Df prints out the amount of free disk space available on the
specified flleszstem, e.g. ‘‘/dev/dkBa'', or on the
filesystem in which the specified file, e.g. *“$HOME'', is
contained. If no file system is specified, the free space
on all of the normally mounted file systems is prlnted The
reported numbers are in kilobytes.

Other options are:

-1 Report also the number of inodes which are used and
free.

-1 examines also the free list, double checking that the
summary number in the filesystem superblock is correct.

FILES
/etc/Estab list of normally mounted filesystems

SEE ALSO
fstab(5), icheck(8), quot(8)
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NAME : .
diff - differential file and directory comparator

SYNOPSIS
aiff [ -1 1 [ -r 1 [ =8 1 [ -cefth 1 [ -b ] dirl dir2
Aiff [ -cefh ] [ =b ] filel file2
Qiff [ -Dstring ] [ -b ] filel file2

DESCRIPTION
I1f both arquments are directories, diff sorts the contents
of the directories by name, and then runs the regular file
diff algorithm (described below) on text files which are
different. Binary files which differ, common
subdirectories, and files which appear in only one directory
are listed. Options when comparing directories are:

-1 long output format; each text file diff is piped
through pr(l) to paginate it, other dilfferences are
remembered and summarized after all text file
differences are reported.

-r causes application of diff recursiyvely to common
subdirectories encountered.

-8 causes diff to report files which are the same, which
are otherwise not mentioned.

=Sname
starts a directory diff in the middle beginning with
file name.

When run on regular files, and when comparing text files
which differ during directory comparison, diff tells what
lines must be changed in the files to bring them into
agreement. Except in rare circumstances, diff finds a
smallest sufficient set of file differ;nces. If neither
filel nor file2 is a directory, then either may be given as
=T, 'in which case the standard input is used. 1If filel| is
a directory, then a file in that directory whose file-name
is the same as the file-name of file2 is used (and vice
versa).

There are several options for output format; the default]
output format contains lines of these forms:

nl a n3,nd
nl,n2 d n3
nl,n2 c n3,n4

These lines resemble ed commands to convert filel into
file2. The numbers after the letters pertain to file2. | In
fact, by exchanging ‘a' for ‘d' and reading backward one may

Page 1 (printed 8/22//83)
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ascertain equally how to convert file2 into filel. As in
ed, identical pairs where nl = n2 or nd = n4 are abbreviated
as a single number.

Following each of these lines come all the lines that are
affected in the first file flagged by ‘<', then all the
lines that are affected in the second file flagged by '>'.

Except for -b, which may be given with any'of the others,
the following options are mutually exclusive:

-e producing a script of a, ¢ and 4 commands for the
editor ed, which will Tecreate file2 from filel.
In connection with =-e, the following shell program
may help maintain multiple versions of a file.
Only an ancestral file ($1) and a chain of
version-to-version ed scrlpts (s2, $3,...) made by
diff need be on hand. A ‘latest version' appears
on the standard output.

(shift; cat $*} echo '1l,$p') | ed - s1

Extra commands are added to the output when
comparlng directories with -e, so that the result
is a sh(l) script for converting text files which
are common to the two directories from their state
in dirl to their state in dir2.

-f produces a script similar to that of -e, not useful
with ed, and in the opposite order.

-C produces a diff with lines of context. The default
is to present 3 lines of context and may be
changed, e.g to 14, by =cl@. With =-c the output
format is modified slightly: the output beginning
with identification of the files involved and their
creation dates and then each change is separated by
a line with a dozen *'s. The lines removed from
filel are marked with ‘-'; those -added to file2 are
marked ‘+'. .Lines which are changed from one file
to the other are marked in both files with ‘1!°',

=h does a fast, half-hearted job. It works only when
changed stretches are short and well separated, but
does work on files of unlimited length.

-Dstring causes diff to create a merged version of filel and
file2 on the standard output, with C preprocessor
controls included so that a compllatlon of the
result without defining string is equivalent to

rcompiling filel, while defining string will yield
file2.
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SEE A

DIAGNOSTICS

BUGS

1) Nu Machine UNIX Programmer's Manual

=b causes trailing blanks (spaces and tabs) to be
ignored, and other strings of blanks to compare
equal.

/tmp/d?2222?

/usr/lib/diffh for -h

/usr/vin/pr

LSO s

cmp(l), cc(l), comm(l), ed(l)

Exit status is 7 for no differences, 1
trouble.

Editing scripts produced under the -~e o
about creating lines consisting of a si

When comparing directories with the =b

diff first compares the files ala cmp,

Page

run the diff algorithm if they are not
cause a small amount of spurious output

for some, 2 for

-f option are n
gle ‘.'.

ption specified,
nd then decides
qual. This may
if the files the

turn out to be identical because the only differences ar

insignificant blank string differences.

3

DIFF(1)

aive

Lo

i
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diff3 - 3-way differential file comparison

SYNOPSIS

Aiff3 [ -ex3 ] filel file2 file3

DESCRIPTION

Diff3 compares three versions of a file, and publishes
disagreeing ranges of text flagged with these codes:

=== all three files differ

====] filel is different
====) file2 is different
====3 file3 is different

The type of change suffered in converting a given range of a
given file to some other is indicated in one of these ways:

f : nl a Text is to be appended after line number nl
in file f, where £ =1, 2, or 3.

f:nl , n2 ¢ Text is to be changed in the range line nl
to line n2. If nl = n2, the range may be
abbreviated to nl.

The original contents of the range follows immediately after
a ¢ indication. When the contents of two files are

identical, the contents of the lower-numbered file is
suppressed.

Under the —-e option, diff3 publishes a script for the editor
ed that will incorporate into filel all changes between
file2 and file3, i.e. the changes that normally would be
flagged ==== and ====3. Option =x (=3) produces a script to
incorporate only changes flagged ==== (====3). The
following command will apply the resulting script to
‘filel',

(cat script; echo 'l,$p') | ed - filel

/tmp/d32222?
/usr/1lib/dif£3

SEE ALSO

diff(L)

Text lines that consist of a single ‘.' will defeat -e.
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SYNOPSIS

DESCRIPTION

BUGS
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du - summarize disk usage
AQul[ -s][=-al]l name ... ]

Du gives the number of blocks contained
recursively) directories within each s
file name. If name is missing, ‘.' is

The optional argument -s causes only th
given. The optional argument -a causes
generated for each file. Absence of ei
to be generated for each directory only

A file which has two links to it is onl
Hon-directories given as arguments (not

not listed.

If there are too many distinct linked f
excess files multiply.

1

Manual ‘ qu(l)

in all files and
pecified directory or
used.

e grand total to be

an entry to be
ther causes an entry

y counted once.

under =-a option)|are

iles, du counts the
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NAME .
dump - incremental file system dump

SYNOPSIS
dQump [ key [ argument ... ] filesystem ]

DESCRIPTION
Dump copies to magnetic tape all files changed after a
certain date in the filesystem. The key specifies the date
and other options about the dump. Key consists of
characters from the set 9123456789 fusd.

£ Place the dump on the next argument file instead of the
tape.

u If the dump completes successfully, write the date of
the beginning of the dump on file ‘/etc/ddate'. This
file records a separate date for each filesystem and
each dump level.

@-9 This number is the ‘dump level'. All files modified
since the last date stored in the file ‘/etc/ddate' for
the same filesystem at lesser levels will be dumped.

If no date is determined by the level, the beginning of
time is assumed; thus the option @ causes the entire
filesystem to be dumped.

s The size of the dump tape is specified in feet. The
number of feet is taken from the next argument. When
the specified size is reached, the dQump will wait for
reels to be changed. The default size is 2300 feet.

a The density of the tape, expressed in BPI, is taken
from the next arqument. This is used in calculating the
amount of tape used per write. The default is 1644d.

If no arguments are given, the key is assumed to be 9u and a
default file system is dumped to the default tape.

Now a short suggestion on how perform dumps. Start with .a
full level 3 dump

dump Gu
Hext, periodic level 9 dumps should be made on an
exponential progression of tapes. (Sometimes called Tower
of Hanoi - 1 2 131214 ... tape 1l used every other
time, tape 2 used every fourth, tape 3 used every eighth,
etc.)

dump 9u

Page 1 : (printed 8/22/83)
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"FILES

SEE ALSO

DIAGNOSTICS

BUGS

Page 2

When the level 9 incremental approaches
780090 blocks at 1640 BPI blocked 20), a
be made.

dump 1lu

After this, the exponential series shoul
uninterrupted. These level 9 dumps are
dump which is based on the level @ full-
progression of levels of dump can be car
desired.

default filesystem and tape vary with in
/etc/ddate: record dump dates of filesys

restor(l), dump(5), dumpdir(l)

If the dump requires more than one tape,
change tapes.
done.

Sizes are based on 1689 BPI blocked tape.

device has to be used to approach these
errors on the filesystem are ignored. W
magtape are usually fatal.
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NAME
echo - echo arguments

SYNOPSIS
echo [ =-n ][ arg ] ...

DESCRIPTION
Echo writes its arguments separated by blanks and terminated
by a newline on the standard output. 1If the flag =-n is
used, no newline is added to the output.

Echo is useful for producing diagnostics in shell programs

and for writing constant data on pipes. To send diagnostics
to the standard error file, do ‘echo ... 1>&2°'.
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NAME

SYNOPSIS

DESCRIPTION
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ed - text editor
ed [ - ]J [ -x ][ name ]

Ed is the standard text editor.
If a name
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meaning, and ] may only appear as the first letter. A
substring a-b, with a and b in ascending ASCII order,
stands for the inclusive range of ASCII characters.

5. A regular expression of form 1-4 followed by * matches
a sequence of J or more matches of the regular
expression.

6. A regular expression, x, of form 1-8, bracketed \(x\)
matches what x matches.

7. A \ followed by a digit n matches a copy of the string
that the bracketed regular expression beginning with
the nth \( matched.

8. A regular expression of form 1-8, x, followed by a
regular expression of form 1-7, y matches a match for x
followed by a match for y, with the x match being as
long as possible while still permitting a y match.

9. A regular expression of form 1-8 preceded by " (or
followed by $), is constrained to matches that begin at
the left (or end at the right) end of a line.

1. A regular expression of form 1-9 picks out the longest
among the leftmost matches in a line.

1l. An empty regular expression stands for a copy of the
last regular expression encountered.

Regular expressions are used in addresses to specify lines
and in one command (see s below) to specify a portion of a
line which is to be replaced. 1If it is desired to use one
of the regular expression metacharacters as an ordinary
character, that character may be preceded by ‘\'. This also
applies to the character bounding the regular expression
(often */') and to ‘\' itself.

To understand addressing in ed it is necessary to know that
at any time there is a current line. Generally speaking, the
current line is the last line affected by a command;
however, the exact effect on the current line is discussed
under the description of the command. Addresses are
constructed as follows. ' i

1. The character ‘.' addresses the current line.

2. The character ‘$' addresses the last line of the
ouffer. : )

3. A decimal number n addresses the n—-th line of the
buffer.

2 ' : (printed 8/22/83)
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4. "x‘ addresses the line marked with the name X, which
must be a lower-case letter. Lines are marked with| the
k command described below.

5. A regular expression enclosed in slashes ‘/' addresses
the line found by searching forward from the curren
line and stopping at the first line containing a string
that matches the regular expression. If necessary the
search wraps around to the beginning of the buffer.

6. A regular expression enclosed in queries ‘?' addresses
the line found by searching backward from the current
line and stopping at the first line containing a string
that matches the regular expressio If necessary the
search wraps around to the end of the buffer.

7. An address followed by a plus sign ‘+' or a minus sign
‘=' followed by a decimal number specifies that address
plus (resp. minus) the indicated number of lines. he

plus sign may be omitted..

8. If an address begins with '+' or ‘=' the addition o
subtractlon is taken with respect to the current line;
e.g. '=5' is understood to mean ‘.r5'.

9. If an address ends with ‘+' or ‘=', then 1 is added
(resp. subtracted). As a consequence of this rule and
rule 8, the address '-' refers to the line before the
current -line. Moreover, trailing [+ ?nd et

characters have cumulative effect,|so "==' refers to
the current line less 2.

1d. To maintain compatlblllty with earlier versions of the
editor, the character ' ln addresses is equivalent to
‘et

Commands may require zero, one, or two addresses. Commands
which require no addresses regard the presence of an address
as an error. Commands which accept one|or two addresses
assume default addresses when insufficient are given. 1If
more addresses are given than such a command requires, the
last one or two (depending on what is accepted) are used.

Addresses are separated from each other typxcally by a comma
‘,'. They may also be separated by a semicolon ";'. In
this case the curr=nt line ‘.' is set to the previous
address before the next address is interpreted. This
feature can be used to determine tne st rtlng line for
forward and backward searches (‘/', The second
address of any two-address sequence mus ﬁorrespond to a
|

line following the line corresponding to the first address.

Page 3
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In the following list of ed commands, the default addresses
are shown in parentheses. The parentheses are not part of
the address, but are used to show that the given addresses
are the default.

As mentioned, it is generally illegal for more than one
command to appear on a line. However, most commands may be
suffixed by p' or by ‘l', in which case the current line is
either printed or listed respectlvely in the way discussed
below.

(.)a

<text>
The append coramand reads the glven text and appends it
after the addressed line. ‘.' is left on the last line
input, if there were any, otherwise at the addressed
line. Address ‘@' is legal for this command; text is
placed at the beginning of the buffer.

(., «)c

<text>
The change command deletes the addressed lines, then
accepts input text which replaces these lines. ‘.' is
left at the last line input; if there were none, it is
left at the line preceding the deleted lines.

(., .)d
The delete command deletes the addressed lines from the
buffer. The line originally after the last line
deleted becomes the current line; if the lines deleted

were originally at the end, the new last line becomes
the current line.

e filename
The edit command causes the entire contents of the
buffer to be deleted, and then the named file to be
read in. '.' is set to the last line of the buffer.
The number of characters read is typed. ‘filename' is
remembered for possible use as a default file name in a
subsequent r or w command. If “filename' is missing,
the remembered name is used.

E filename
This command is the same as e, except that no
diagnostic results when no w "has been given since the
last buffer alteration.

h

filename

The filename command prlnts the currently remembered
file name. 1If fllename is given, the currently
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remembered file name is changed

In the global command, the first
line which matches the given reg

for every such line, the given command list is ex
initially set to that line.
or the first of multiple command$

with ‘.°

line with the global command.

A, i, and ¢ commands and associated input are
permlttAd- “the . terminating input mode may be
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list.

command list.

()i

<text>

This command inserts the given text before the
' is left at t

addressed line. .
or, if there were none,
addressed line.
command only in the placement of

o+1)]

This command joins the addressed
line;
left at the resulting line.

) kx

-

(1,$)g/regular expression/command lisI

All lines of a mult
line list except the last line must be ended with

intermediate newlines simply disappear. ‘.
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step is to mark every

Then

me
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\\..

t line of the command

The commands g and v are not permitted in t

the text.

he

he last line input,
at the line before the
This command differs from the a

lines into a single

is

The mark command marks the addressed line with name X,

which must be a lower-—-case letter..

‘'x' then addresses this line.

Il

The list command prints the addressed lines in an

The address form

unambiguous way: non-graphic characters are printed in

two-digit octal, and long lines

ﬁre folded.

The 1

command may be placed on the same line after any non-

i/o command.

. )Jma

The move command repositions the
the line addressed by a.
becomes the current line.

.)D

The print command prints the addr
left at the last line printed. 1
placed on the same line after any
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.)P
This command is a synonym for B

The quit command causes ed to exit. No automatic write
of a file is done.

This command is the same as g, except that no
diagnostic results when no w has been given since the
last buffer alteration.

filename

The read command reads in the given file after the
addressed line. If no file name is given, the
remembered file name, if any, is used (see e and £
commands). 'The file name is remembered if. there was no
renembered file name already. Address ‘@' is legal for
r and causes the file to be read at the beginning of
the buffer. 1If the read is successful, the number of
characters read is typed. ‘.' is left at the last line
read in from the file. -

.)s/regular expression/replacement/ or,
)s/regular expre531on/replacement/g
The substitute command searches each .addressed line for
an occurrence of the specified regular expression. On
each line in which a match is found, all matched
strings are replaced by the replacement specified, if
the global replacement indicator ‘g' appears after the
command. If the global indicator does not appear, only
the first occurrence of the matched string is replaced.
It is an error for the substitution to fail on all
addressed lines. Any character other than space or
new-line may be used instead of ‘/' to delimit the
regular expression and the replacement. ‘.' is left at
the last line substituted. ‘ )

An ampersand ‘&' appearing in the replacement is
replaced by the strlng matchlng the regular expression.
The special meaning of ‘&' in thls context may be
suppressed by preceding it by "\'. The characters ‘\n'
where n is a digit, are replaced by the text matcned by
the n-th regular subexpression enclosed between “\('
and \)' When. nested, parenthesized subexpressions
are present, n is determined by counting occurrences of
"\(' starting from the left.

Lines may be split by substituting new-line characters
into them. The new-line in the replacement string must
e escaped by preceding it by “\'.

-)tg

This command acts just like the m command, except that
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a copy of the addressed lines is placed after address a
(which may be @). ‘.' is left on| the last line of| the
copy. '

(e odu
‘The undo command restores the preceding contents of the

current line, which must be the last line in which|a
substitution was made. .

(1, $)v/regyular expression/command list
This command is the same as the global cowmand g except
that the command list is executed|g with ‘.' initially

set to every line except those matching the regular
expression.

(1, $)w filename
The write command writes the addressed lines onto the
given file. TIf the file does not| exist, it is created
mode 666 (readable and writable by everyone). The|file
name is remembered if there was no remembered file|name
already. If no file name is given, the remembered|file
name, if any, is used (see e and f commands). ‘.'|is

unchanged. If the command is successful, the number of

characters written is printed.

(1,$)W filename
This command is the same as w, except that the
addressed lines are appended to the file.

X A key string is demanded from the standard input.
Later r, e and w commands will encrypt and decrypt the
text with this Xey by the algorithm of crypt(l). An
explicitly empty key turns off encryption.

($)= The line number of the addressed line is typed. ‘{' is
unchanged by this command.

l<shell command>

The remainder of the line after the “!' is sent to
sh(l) to be interpreted as a command. °.' is
unchanged.

(«+1)<newline>
An address alone on a line causes the addressed line to
e printed. A blank line alone i3 equivalent to
‘.+1p'; it is useful for stepping through text.

If an interrupt signal (ASCII DEL) is sent, ed prints a|'?'
and returns to its command level. ’ :

Some size limitations: 512 characters per line, 256
characters per global command list, 64 characters per file
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name, and 128K characters in the temporary file. The limit
on the number of lines depends on the amount of core: each
line takes 1 word.

When reading a file, ed discards ASCII UL characters and
all characters after the last newline. It refuses to read
files containing non-ASCII characters.

FILES
/tmp/e*
ed.hup: work is saved here if terminal hangs up
-SEE ALSO
B. W. Kernighan, A Tutorial Introduction to the ED Text
Editor

B. W. Kernighan, Advanced editing on UNIX
sed(1l), crypt(l)

DIAGNOSTICS

:?name' for inaccessible file; ‘?' for errors in commands;:
?TMP' for temporary file overflow.

To protect against throwing away valuable work, a g or e
command is considered to be in error, unless a w has

- Occurred since the last buffer change. A second g or e will
be obeyed regardless.

BUGS
The 1 command mishandles DEL.
A | command cannot be subject to a q command.
Because @ is an illegal address for a w command, it is not
possible to create an empty file with ed.
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SYNOPSIS

DESCRIPTION

BRIEF INTRODUCTION

edit = text editor (variant of the ex edq
casual users)

edit [ =r ] name ...

Edit is a variant of the text editor ex(

new or casual users who wish to use a command oriented
The following brief introduction should help youy
A more complete basic introduction

editor.
get started with edit.
provided by Edit: A tutorial . A mx/edlt
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having number 1. If you give the command ‘‘1'' then edit
will type this first line. If you then give the command
delete edit will delete the first line, and line 2 will
become line 1, and edit will print the current line (the new
line 1) so you can see where you are. In general, the
current line will always be the last line affected by a
command.

You can make a change to some text within the current line
by using the substitute (s) command. You say '‘s/old/new/‘''
where old is replaced by the old characters you want nt to get
rid of and new is the new characters you want to replace it
with.

The command file (£f) will tell you how many lines there are
in the buffer you are editing and will say '‘[Modified]'' if
you have changed it. After modifying a file you can put the
obuffer text back to replace the file by giving a write (w)
command. You can then leave the editor by lssulng a quit
(q) command. If you run edit on a file, but don't change
it, it is not necessary (but does no harm) to write the file
back. 1If you try to quit from edit after modifying the
buffer without writing it out, you will be warned that there
has been '‘No write since last change'' and edit will await
another command. If you wish not to write the buffer out
then you can issue another quit command. The buffer is then
irretrievably discarded, and you return to the shell.

By using the delete and append commands, and giving line
numbers to see lines in the file you can make any changes
vou desire. You should learn at least a few more things,
however, if you are to use edit more than a few times.

The change (c) command will change the current line to a
sequence of lines you supply (as in append you give lines up
to a line consisting of only a ‘*‘.''). You can tell change
to change more than one line by giving the line numbers of
the lines you want to change, i.e. '‘3,5change''. You can
print lines this way too. Thus '‘'1,23p'‘' prints the first
23 lines of the file.

The undo (u) command will reverse the effect of the last
command you gave which changed the buffer. Thus if give a
substitute command which doesn't do what you want, you can
say undo and the old contents of the line will be restored.
You can also undo an undo command so that you can continue
to change your mind. Edit will give you a warning message
when commands you do affect more than one line of the
buffer. TIf the amount of change seems unreasonable, you
should consider doing an undo and looking to see what
happened. If you decide that the change is ok, then you can
undo again to yet it back. Note that commands such as write
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and quit cannot be undone.

To look at the next line in the buffer you can just hit
To look at a number of

carriage return.
(control key and, while it is held down
both) rather than carriage return. This
half screen of lines on a CRT or 12 line
terminal.

giving the command '‘z. The current
the last line printed; you can get back
you were before the ‘‘z.'' command by sa
command can also be givan other followin
prints a screen of text (or 24 lines) en
*‘z+'' prints the next screenful. If yo
screenful of lines do, e.g., "~ 'z.12'' to
This method of giving counts works in ge
delete 5 lines starting with the current
command " ‘delete 5''.

To find things in the file you can use 1
happen to know thewn; since the line numb
insert and delete lines this is somewhat|
can search backwards and forwards in thﬁ
giving commands of the form /text/ to se
text or ?text? to search backward for t
reaches the end of the file without find
wraps, end around, and continues to sear
where you are. A useful feature here is
form /“text/ which searches for text at

line. Similarly /text$/ searches for te
line. You can leave off the trailing
commands.

The current line has a symbolic name .
useful in a range of lines as in ‘‘.,$pr
the rest of the lines in the file. To g
in the file you can refer to it by its s
Thus the command "‘§ delete'' or "‘$d'’
line in the file, no matter which line w
before. Arithmetic with line references
Thus the line "‘$-5'' is the fifth befor
*Y.+20'' is 20 lines after the present.

You can find out which line you are at Db
This is useful 1f you wish to move or coj
Find ouf
line numbers you wish to copy or uove (s:
wi

within a file or between files.

move you can then say ° .19,20move "a
lines from the file and places them in a
Edit has 26 such buffers named a through
get these lines back by doing '~ "a move
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move or copy these lines between files you can give an edit
(e) command after copying the lines, following it with the
name of the other file you wish to edit, i.e. ‘‘edit
chapter2''. By changing move to copy above you can get a
pattern for copying lines. If the text you wish to move or
copy is all within one file then you can just say
*'19,20move $'' for example. It is not necessary to use
named buffers in this case (but you can if you wish).

SEE ALSO

AUTHO

ex(1l), vi(l), "Edit: A tutorial', by Ricki Blau and James
Joyce ’

R

William Joy

BUGS

Page 4

See ex(l).

(printed 8/22/83)



EGREP(1) Nu Machine UNIX Programmer's Manual EGREP

NAME
egrep -~ search a file for a pattern

SEE
grep(l)

Page 1

(printed 8/22/

(1)

83)




EX(1) Nu Machine UNIX Programmer'‘'s Manual EX(1)

NAME
ex - text .editor

SYNOPSIS
ex [ -1C-v1C[-t tag J [ =r ] [ +lineno ] name ...

DESCRIPTION
Ex is the root of a famlly of editors: edit, ex and vi. Ex
is a superset of ed, with the most notable extension being a
display edltlng facility. Display based editing is the
focus of wvi.

If you have not used ed, or are a casual user, you will find
that the editor edit is convenient for you. It avoids some
of the complexities of ex used mostly by systems programmers
and persons very familiar with ed.

If you have a CRT terminal, you may wish to use a display
based editor; in this case see vi(l), which is a command
which focuses on the display editing portion of ex.

DOCUMENTATION
For edit and ex see the Ex/edlt command summary - Version
2.9. “The document =dit: A tutorial prov1des a comprehensive
introduction to edit assuming no previous knowledge of
computers or the UNLX system.

The tx Reference Manual - Version 2.0 is a comprehensive and
complete manual for the command mode features of ex, but you
cannot learn to use the editor by reading it. For an
introduction to more advanced forms of editing using the
command mode of ex see the editing documents written by
Brian Kernighan for the editor ed; the material in the
introductory and advanced documents works also with ex.

An Introduction to Display Editing with Vi introduces the
dlsnlay editor vi i and provides reference material on vi. The
Vi Quick Reference card summarizes the commands of Xi in a
useful, functional way, and is useful with the Introduction.

FOR ED USERS
If you have used ed you will find that ex has a number of
new features useful on CRT terminals. Intelllgent terminals
and high speed terninals are very pleasant to use with vi.
Generally, the editor uses far more of the capabilities of
terniinals than ed does, and uses the terminal capability
data base termcaQ(l) and the tyoe of the terminal you are
sins from the variable TERM in the environment to determine
now to drive your terminal eff1c1ently. The editor makes
use of features such as insert and delete character and line
in-its visual command (which can be abbreviated vi) and
which is the central mode of editing when using vi(l).
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There is also an interline editing open
works on all terminals.

Ex contains a number of new features £o
text of the file. The z command gives
windows of text. Hitting “D causes the
half-window of text and is more useful
through a file than just hitting return
screen oriented visual mode gives const
context.

Ex gives you more help when you make mi
command allows you to reverse any singl
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command. You give a range of substitutions to be done an
the editor interactively asks whether each substitution i
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You can use the substitute command in ex to systematically
convert the case of letters between upper and lower case.

It is possible to ignore case of letters in searches and
substitutions. Ex also allows regular expressions which
match words to be constructed. This is convenient, for
example, in searching for the word ‘‘edit'' if your document
also contains the word ‘‘editor.''

Ex has a set of options which you can set to tailor it to
your liking. One option which is very useful is the
autoindent option which allows the editor to automatically
supply leading white space to align text. You can then use

the "D key as a backtab and space and tab forward to align
new code easily.

Miscellaneous new useful features include -an intelligent
join (j) command which supplies white space between joined
lines automatically, commands < and > which shift groups of
lines, and the ability to filter portions of the buffer
through commands such as sort.

FILES
/usr/lib/ex2.dstrings error messages
/usr/lib/ex2.Arecover recover command
/usr/lib/ex2.%preserve preserve command
/etc/terncap describes capabilities of terminals
~/.exrc editor startup file
/tmp/Exanann editor temporary
/tmp/Rxnuann named buffer tewmporary
/usr/preserve preservation directory

SEE ALSO

awk(1l), ed(l), grep(l), sed(l), edit(l), grep(l),
termcap(l), wvi(l)

AUTHOR
William Joy

- BUGS

The undo command causes all marks to be lost on lines
changed and then restored if the marked lines were changed.

Undo never clears the buffer modified condition.

The z command prints a number of logical rather than
physical lines. More than a screen full of output may
result if long lines are present.

File input/output errors don't print a name if the command
. « . ]
line "=' option is used. '

There is no easy way to do a single scan ignoring case.
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Because of the implementation of the arguments to next, |only
512 bytes of argument list are allowed :

The format of /etc/termcap and the large number of

there.

capabilities of terminals used by the editor cause terminal
type setup to be rather slow.

The editor does not
and not used befora

Null characters are
appear in resultant

Page 4

warn if text is placed in named buffers

exiting the editor

discarded in input
files.

files, and cannot
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NAME
expr - evaluate arguments as an expression

SYNOPSIS
expr arg ...

DESCRIPTION
The arguments are taken as an expression. After evaluation,
the result is written on the standard output. Each token of
the expression is a separate argument.

The operators and keywords are listed below. The list is in
order of increasing precedence, with equal precedence
operators grouped.

expr | expr
yields the first expr if it is neither null nor ‘g,
otherwise yields the second expr.

expr & expr
yields the first expr if neither expr is null or ‘g’,
otherwise yields

expr relop expr
where relop is one of < <= = l= >= >, yields *1' if the
indicated comparison is true, @' if false. The
comparison is numeric if both expr are integers,
otherwise lexicographic.

expr + expr
expr - expr
addition or subtraction of the arguments.

expr * expr
expr expr
expr % expr
- multiplication, division, or remainder of the
arguments.

expr : expr
The matching operator compares the string first
argument with the regular expression second argument;
regular expression syntax is the same as that of ed(l).
The \(...\) pattern symbols can be used to select a
portion of the first argument. Otherwise, the matghlng
operator yields the number of characters matched (*a"
on failure).

( expr )

—— T

parentheses for grouplng

Examples:
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To add 1 to the Shell variable a:
a_=‘expr $a + 1t

To find the filename part (least signif
pathname stored in variable a, which ma

\/.z
expr $a : '.*/\(.*\)' '|' ja

Wote the quoted Shell metacharacters.

SEE ALSO
ed{(l), sh(l), test(l)

DIAGNOSTICS
Zxpr returns the following exit codes:

a if the expression is neither

1 if the expression is null or
2 for invalid expressions.

?age 2

Manual

Qull nor ‘9',

icant part) of the
y or may not contain

EXPR(1)
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.NAME
true, false - provide truth values

SYNOPSIS
true

false

DESCRIPTION
True and false are usually used in a Bourne shell script.
They test for the appropriate status "true" or "false"
before running (or failing to run) a list of commands.

EXAMPLE
while false
do -
command list
done
SEE ALSO

csh(l), sh(l), true(l)

DIAGNOSTICS .
False has exit status nonzero.
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NAME .
fgrep - search a file for a pattern

SEE
grep(l)
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NAME

£77 - Fortran 77 compiler
SYNOPSIS

£77 [ option ] ... file ...
DESCRIPTION

¥77 is the UNIX Fortran 77 compiler. It accepts several
types of arguments:

Arguments whose names end with ‘. f' are taken to be Fortran
77 source programs; they are compiled, and each object
program is left on the file in the current directory whose
name is that of the source with ‘.o' substituted for '.f'.

Arguments whose names end with ‘.r' are taken to be Ratfor
source programs; these are first transformed by the
preprocessor, then compiled by £77.

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 a ‘.o' file.

The following options have the same meaning as in cec(l).
See 1d(1l) for load-time options.

-C Suppress loading and produce ‘.0' files for each source
file. .

-W Suppress all warning messages. If the option is
‘-w66', only Fortran 66 compatibility warnings are
suppressed. )

-p Prepare object files for profiling, see prof(l).
Name the final output file output instead of ‘a.out'.

—————

The following options are peculiar to £77..

~onetrip
Compile DO loops that are performed at least once if-
reached. (Fortran 77 DO loops are not performed at all

if the upper limit is smaller than the lower limit.)

-u Make the default type of a variable ‘undefined' rather
than using the default Fortran rules.

-C Compile code to check that subscripts are within
declared array bounds.

-F Apply Ratfor preprocessor to relevant files, put the
result in the file with the suffix changed to '.f', but
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do not compile.

-m Apply the M4 preprocessor to each ‘.r' file before
transforming it with the Ratfor preprocessor.

-Rx Use the string x as a Ratfor option in processing °.r
files.

Other arguments are taken to be either loader option

arguments, or F77-compatible object programs, -typically
produced by an earlier run, or perhaps |libraries of F77-
compatible routines. These programs, together with the
results of any compilations specified, |are loaded (in the
order given) to produce an executable program with name

‘a.out'.

FILES
file.[ frsc] input file
file.o object file
a.out loaded output
/1lib/£77passl compiler
/1lin/ fort pass 2

/usr/lib/1ibF77.a  intrinsic function library
/usr/1lib/1ibI77.a Fortran I/0 library
/lib/libec.a C library, see section 3

SEE ALSO
S. I. Feldman, P. J. Weinberger, A Portable Fortran 77

Compiler ’
prof(1), cc(l), 1ld(1), ratfor(l)

DIAGNOSTICS
The diagnostics produced by £77 1tse1f are intended to be
self-explanatory. Occasional messages may be produced by

the loader.

BUGS
The Fortran 66 subset of the language has been exercised
extensively; the newer features have not.

o
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NAME
file - determine file type

SYNOPSIS

- file file ...

DESCRIPTION

- File performs a series of tests on each argument in an
attempt to classify it. If an argument appears to be ascii,
file examines the first 512 bytes and tries to guess its
language.

BUGS

It often makes mistakes. In particular it often suggests
that command files are C programs.
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NAME
find - find files

SYNOPSIS
find pathname-list expression
DESCRIPTION
Find recurslvely descends the directory hierarchy for each
pathname in the pathname-list (i.e., one or more pathnames)
seeking files that match a boolean expression written in the
primaries given below. In the descriptions, the argument n
is used as a decimal integer where +n means more than n, =-n
means less than n and n means exactly n.

-name filename
True if the filename argument matches the current
file name. HNormal Shell argument syntax may be
used if escaped (watch out for ‘[', *?' and ‘*').

-perm onun
True if the file permission flags exactly match
the octal number onum (see chmod(l)). If onunm is
prefixed by a minus sign, more ftlag bits (B17777,

see stat(2)) become significant and the flags|are
compared: (£flags&onum)==onum,

-type ¢ True if the type of the file is ¢, where ¢ is|b,
¢, 4 or £ for block special file, character
special file, directory or plain file.

-links n True if

the file has n links.

=yger uname
True if
name or

the file belongs to

the user uname (login
numeric user ID).

-group gname

True if the file belongs to group gname (group
name or aumeric group ID).

-size n True if the file is n blocks| long (512 bytes per
block).

=inum n True if the file has inode number n.

~atime n True if the file has been accessed in n days.

-mtime n True if the file has been modified in n days.

-exec command

Page 1

True if
as exit

the executed
status. The

command
end of

returns a zero value
the command must be
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punctuated by an escaped semicolon. A command
argument ‘{}' is replaced by the current pathname.

-0k command
Like -exec except that the generated command is
written on the standard output, then the standard
input is read and the command executed only upon
response Y.

-print Aiways true; causes the current pathname to be
printed.

-newer file
True if the current file has been modified more
recently than the argument file.

The primaries may be combined using the following operators
(in order of decreasing precedence):

1) A parenthesized group of primaries and operators
(parentheses are special to the Shell and must be
escaped).

2) The negation of a primary ('!' is the unary not
operator).

3) Concatenation of primaries (the and operation is implied

by the juxtaposition of two primaries). :
4) Alternation of primaries ('-o' is the or operator).

EXAMPLE
To remove all files named ‘a.out' or ‘*.o' that have not
been accessed for a week:

find / \( -name a.out =0 -name '*.0' \) -atime +7 -exec rm

{r \:

"FILES
/etc/passwd
/etc/group

SEE ALSO
sh(1l), test(l), filsys(5)

BUGS
The syntax is painful.
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fsck, sfsck - file system consistency check and interactive

repair

SYNOPSIS

Jete/fsck [ =y 1 [ =-n J [ -sXx 1 [ -sXx ] [ -t filename ] [
filesystem ] ... :

DESCRIPTION :
Fsck audits and interactively repairs inconsistent
conditions for UNIX file systems. If the file system is
consistent then the number of files, number of blocks useqd,
and number of blocks free are reported:. If the file sy%
is inconsistent the operator is prompted for concurrenc
before each correction is attempted. t should be noted
that most corrective actions will result in some loss of
data.

tem

The amount and severity of data|lost may be

determined from the diagnostic output.| The default action
for each consistency correction is to wait for the operator
to respond yes or no. If the operator does not have write

permission fsck will default to a -n action.

Fsck has more consistency checks than its predecessors
check, dcheck, fcheck, and icheck combined.

fsck is a small version of fsck which will execute in

systeins with less wemory but will run slower and may require

a scratch file during its operation.

The following flags are interpreted by| fsck.

-y

-n

—s-}s

Page 1

Assume a yes response to all questions asked by gégg.
Assume a no response to all questions asked by fsck;
do not open the file system for writing.

Ignore the actual free list and (unconditionally)
reconstruct a new one by rewriting the super-block of
the file system. The file system should be unmounted

while this is done; if this is not possible, care
should be taken that the system is quiescent and that
it is rebooted immediately afterwards. This
precaution is necessary so that the old, bad, in-c¢ore
copy of the superblock will not continue to be used,

or written on the file systew.

The =-sX option allows for creating an optimal free-
list organization. The following forms of X are
supported for the following devices:

—sBlocks-per-cylinder:Block?—to-skip (for anything e
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If X is not given, the values used when the filesystem
was created are used. If these values were not
specified, then the value 498:9 is used.

-8X Conditionally reconstruct the free list. This option
is like =-sX above except that the free list is rebuilt
only if there were no discrepancies discovered in the
file system. Using =S will force a no response to all
questions asked by fsck. This option is useful for
forcing free list reorganization on uncontaminated
file systems.

-t If fsck cannot obtain enough memory to keep its
tables, it uses a scratch file. If the =t option is
specified, the file named in the next argument is used
as the scratch file, if needed. Without the -t flag,
fsck will prompt the operator for the name of the
scratch file. The file chosen should not be on the
filesystem being checked, and if it is not a special
file or did not already exist, it is removed when fsck
completes.

If no fllesystems are given to fsck then a default list of
file systems is read from the file /etc/checklist.

Inconsistencies checked are as £follows:

1. Blocks claimed by more .than one inode or the free
list.

2. Blocks claimed by an inode or the free list outside
the range of the file systen.

3. Incorrect link counts.

4. Size checks:

Incorrect number of blocks.
Directory size not l6-byte aligned.

5. Bad inode format.
6. Blocks not accounted for anywhere.
7. Directory checks:

File pointing to unallocated inode.
Inode number out of range.
8. Super Block checks:
More than 65536 inodes.
More Llocks for inodes than there are in the
file system.
9. Bad free block list format.
19. Total free block and/or free inode count incorrect.

Orphaned files and directories (allocated but unreferenced)
are, with the operator's concurrence, reconnected by placing
them in the lost+found directory. The name assigned is the
inode number. The only restriction is that the directory
lost+found must preexist in the root of the filesystem being
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checked and must have empty slots in wh
made. This is accomplished by making 1

(before fsck is executed).
Checking the raw device is almost alway

* FILES

/etc/checklist contains default 1
to check.
DIAGNOSTICS
The diagnostics produced by fsck are in
explanatory.
SEE ALSO
checklist(5), £s(5), crash(8).
BUGS
Inode numbers for . and .. 1in each di
checked for validity.
~-g and -b options from check should be
Fsck should understand about quotas.
Page 3

Manual - FSCK(1M)

ich entries can b

ost+found, copying a
number of files to the directory, and then removing the

s faster.

ist of file syster

tended to be self

ractory should be

available in fsckl.
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NAME
get - get a version of an SCCS file

SYNOPSIS
et [-rSID] [~-ccutoff] [-ilist] [-xlist] [-aseg-no.] [-k]

DESCRIPTION
Get generates an ASCII text file from each named SCCS file
according to the specifications given by its keyletter
arguments, which begin with =-. The arguments may be
specified in any order, but all keyletter arguments apply to
‘all named SCCS files. If a directory is named, get behaves
as though each file in the directory were specified as a
named file, except that non-8CCS files (last component of
the path name does not begin with s8.) and unreadable files
are silently ignored. If a name of - is given, the standard
input is read; each line of the standard input is taken to
be the name of an SCCS file to be processed. Again, non-
SCCs files and unreadable files are silently ignored.

The generated text is normally written into a file called
the g~file whose name is derived from the SCCS file name by
simply removing the leading s.; (see also FILES, below).

Each of the keyletter arguments is explained below as though
only one SCCS file is to be processed, but the effects of
any keyletter argument applies independently to each named
file.

-rSI The SCCS IDentification string (SID) of the
- version (delta) of an SCCS file to be retrieved.
Table 1 below shows, for the most useful cases,
what version of an SCCS file is retrieved (as
well as the SID of the version to be eventually
created by delta(l) if the -e keyletter is also
used), as a function of the SID specified.

=ccutoff Cutoff date-time, in thé form:

YY[MMIDD[AHIMMISS]]1]]
No changes (deltas) to the SCCS file which were
created after the specified cutoff date-time are
included in the generated ASCII text file. Units
omitted from the date-time default to their
maximum possible values; that is, =c7582 is
equivalent to =c7580228235959. Any nuinber of
non-numeric characters may separate the various 2
digit pieces of the cutoff date-time. This
feature allows one to specify a cutoff date in
the form: "=-e77/2/2 9:22:25". Note that this
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-ilist

-xlist
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implies that one may use the 3ER and 3U%
identification keywords (see below) for nested
gets within, say the input to a send(1C) command:

“lget "-c3E% 2WE" s.file

Indicates that the get is for the purpose of
editing or making a change (delta) to the SCC§
file via a subsequent use of delta(l). The =
keyletter used in a get for particular version
(SID) of the SCCS file prevents further gets for
editing on the same SID until delta is executed
or the j (joint edit) flag is set in the SCCS

file (see admin(l)). Concurrent use of get -

for different 3IDs is always allowed.

t with an =-e
ned in the process
nerated by re-
h the -~k keyletter

If the g-file generated by
keyletter is accidentally ru
of editing it, it may be reg
executing the get command wi
in place of the —-e keyletter

SCCS file protection specified via the ceiling,
floor, and authorized user list stored in the
SCcCs file (see admin(l)) are enforced when the -e
keyletter is used. ‘

Used with the =-e Xeyletter to indicate that the
new del:a should have an SID| in a new branch as
shown in Table 1. This keyletter is ignored Lif
the b flag is not present in the file (see
admin(l)) or if the retrieved delta is not a lLeaf
delta. (A leaf delta is one that has no
successors on the SCCS file tree.)

Note: A branch delta may always be created from a
non-leaf delta.

A list of deltas to be included (forced to be
applied) in the creation of the generated filg.
The list has the following syntax:

<list> ::= <range> | <list> , <range>
¢<range> ::= SID | SID = SID

SID, the SCCS I[dentification of a delta, may pe

in any form shown in the °‘SID Specified'' cojlumn
of Table l. Partial SIDs are interpreted as
shown in the "'SID Retrieved'' column of Table 1.

A list of deltas to be excluded (forced not tp be

applied) in the creation of the generated file.
See the -i keyletter for the list format.
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-1{p]

-p

-8

-m

-n

=9

—aseq-no .
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Suppresses replacement of identification keywords
(see below) in the retrieved text by their value.
The -k keyletter is implied by the -e keyletter.

Causes a delta summary to be written into an 1l-
file. If =-lp is used then an l-file is not
created; the delta summary is written on the
standard output instead. See FILES for the
format of the l-file.

Causes the text retrieved from the SCCS file to
be written on the standard output. No g-file is
created. All output which normally goes to the
standard output goes to file descriptor 2
instead, unless the -s keyletter is used, in
which case it disappears.

Suppresses all output normally written on the
standard output. However, fatal error messages
(which always go to file descriptor 2) remain
unaffected. -

Causes cach text line retrieved from the SCCS
file to be preceded by the SID of the delta that
inserted the text line in the SCCS file. The
format is: SID, followed by a horizontal tab,
followed by the text line.

Causes each generated text line to be preceded
with the 3M$% identification keyword value {see
below). The format is: ¥M3% value, followed by a
horizontal tab, followed by the text line. When
both the -m and -n keyletters are used, the
format is: %M% value, followed by a horizontal
tab, followed by the =-m keyletter generated
format.

Suppresses the actual ratrieval of text from the
scCs file. It is primarily used to generate an
l-file, or to verify the existence of a
particular SID.

Used to access the most recently created
(