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Building & Uucp System

9.1 Introduction

The uucp system is a series of programs designed to permit communication between
XENIX systems using dial—up communication lines. Uucp provides file transfer and
remote commard exccution through a batch—type operation. Files are created in a
spool directory for processing by the uucp daemons. Thereare threetypes of filesused
forthe executionof work:

Datafiles Contain data for transferto remote systems
Work files Containdirections for filetransfersbetween systems
Execution files Contain directions for XENIX command executions which

involvethe resources of one or more systems.

The uucp system consists of four primary and two secondary programs. The primary
programsare:

uucp This program creates work and gathers data files in the spool directary for
thetransmissionoftiles.

uux Thisprogram creates work files, execute filesand gathers data files forthe
remote executionof XENIX commands.

uucico This program cxecutesthe work files for datatransmission.

uuxqt This program exccutes the execution files for XENIX command

execution.

The secondary programs are:

uulog This program updates the log file with ncw entries and reports on the
statusofuucprequests.

uuclean  Thisprogramremovesold files from the spool directory.

This chapter describes the operation of each program, the installation of the system,
the security aspects of the system, the files required for execution, and the
administrationofthe system.

For hardwired communications between XENIX systems, use the Micnet network
described inthe XENIX Operations Guide .

9.2  Uucp — System to System File Copy

The uucp program is the user’s primary interface with the system. The uucp program
wasdesignedto look like the cpcommand. The syntaxis

uucp [ opuon] ... Source ... destination

where source and destination may contain the prefix system—name! which indicates
the system on which the fileor files reside or where they will be copied.
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The optionsinterpretedby uucp are:

-d Make directories whennecessary forcopyingthe file.
-c Don’tcopy source filestothe spool directory, butusethe specified source
whentheactual uamfenakcs_placc.

—gletter  Put letterinasthe grade inthe name of the work file. (Thiscanbeusedto
changetheorderof work for aparticularmachine. )

-m Sendmail oncompletionof the work.
The following options areused primarily for debugging:
~r Queucthejobbut donot start uucicoprogram.

~sdir Usedirectory dir forthe spool directory.

—xnum  Uscnumasthelevelof debugging output.

The destination may be a directory name, in which case the file name istaken from the
- last part of the source’s name. The source name may contain special shell characters
suchas 2], ifa source argument has a system—name! prefix for aremote system,
thefile name expansion will be doneconthe remote system.

Thecommand

uucp *c  usglusr/dan
will set up the transfer of all files whose names end with .c tothe /usr/dan directory on
theusgmachine. '
‘The source and/or destination names may alsocontaina  user prefix. Thistranslates
to the login directory on the specified system. For names with partial pathnames, the
current directory is prepended to the file name. File names with *“../"" are not
permitted.
Thecommand

uucp  usglday*h  dan
will sct up the transfer of files whose names end with .4 in dan’s login directory on
systemusgtodan’slocal logindirectory.
For cach source file, the program will check the source and destination filenames and
the system—part of cach toclassify the work into one of fivetypes:

—

Copy sourcetodestinationonlocal system.

2. Receivefilesfromother systems.

3.  Sendfilestoaremote systems.

4.  Sendfilesfromremote systemstoanotherremote system.
5

Receive files from remote systems when the source contains special shell
charactersasmentioncd above.
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Afierthe work hasbeen setupinthe spooldirectory, the uncicoprograin is startedtotry
tocontact the othermachine toexecute the work (unlessthe —ropticn was specified).

9.2.1 Copying Files to a Local Destination

A cpcommand is usedto dotype 1 work. The —dand the —moptionsare not honored
inthiscase.

9.2.2 Recelving Files from Other Systems

For type 2 work, a one line work file is created for each tile requested and put inthe
spool directory with the following ficlds, each scparated by ablank.

1] R

[2] The full pathname of the sourcc ora  user/pathname. The  wser part
' willbe expanded onthe remote system.
3] The full pathname of the destinationfile. Ifthe  usernotationisused, it
willbe immediately expanded tobethe logindirectory fortheuser.
|4] Theuser’slogin name.
[s] A <~ followed by an option list. (Only the —m and —d options will
appearinthislist.)

9.2.3  Sending Files to Remote Systems

For type 3 work, a work file is created for cach dsource file and the source file is copied
into a data file in the spool directory. (A —c¢ option on the wucp program will prevent
the data file from being made. In this case, the file will be transmitted from the
indicated source. ) The ficlds of each entry are givenbelow.

[1] s

[2] The fullpathname of the source file.

[3] Thefullpathnameofthe destinationor  user/filename.

[4]  The user’slogin name.

[5] A**~""followedby anoptionlist.

[6] Thenameofthe datafileinthe spool directory.

7 Thefile mode bits of the source file in octal print format (€. g. 0666).
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9.2.4 Copying Files Between Systems

Fortype 4 and 5 work, uucp generates a uucp command line and sendsitto thc remote
machine; the remoteuucicoexecutesthe command line.

-

9.3  Uux — System To System Execution

The uux command is used to set up the execution of a XENIX command where the
exccution machine and/or some of the files are remote. The syntax of the vux
commandis

wox [ — || oprion ]... command—&ring

where command—string is made up of one or more arguments. All special shell
characters such as ‘‘<>|""" must be quoted cither by quoting the entirc command
string or quoting the character asa separate argument. Withinthe commandstring, the
command and file names may contain a system —name! prefix. Allarguments which
do not contain a ““!”* will not be treated as files. (They will not be copied to the
execution machine.) The — option is used to indicate that the standard input for the
given command shouldbe inherited from the standard input of the uux command. The
options, essentially fordebugging, are

-r Donot start uucicoor uuxqtafterqueuningthe job

—Xnum Use num asthe levelof debugging output.
The command
pr abc | uux - usg!lpr

will setup the output of ‘ ‘prabe’* as standard input toan lpr commandtobe executed on
sysiemusg.

Uux gencrates an execute file which contains the names of the files required for
execution (including standard input), the user’s login name, the destination of the
standard output, and the command to be executed. This file is either put in the spool
directory for local execution or sent to the remote system using a generated send
command (type 3 above).

For required files which are not on the execution machine, uux will generate receive
command files (type 2 above). These command~—files will be put on the execution
machine and executed by the uucicoprogram. (This will work only ifthe local system
has permission to put files in the remote spool directory as controlled by the remote
USERFILE . )

The execute file will be processed by the uuxgr program on the executionmachine. Itis
made up of several lines, each of which contains anidentification characterand one or
more arguments. The order of the lines in the file is not relevant and some ofthe lines
may notbe present. Eachlineisdescribedbelow.

User Line
U user system
wherethe user and system are therequester’s login name and system. -
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Required File Line
F filename real—name

where the filename is the generated name of a file for the execute machine and real—
name is the last part of the actual file name (contains no path information). Zero or
more of these lines may be present intheexecute file. The uuxgt program will check for
the existence of allrequired files before the command s executed.

Standard Input Line
1 filename

The standard input is either specified by a *‘<’" in the command-string or inherited
from the standard input of the uux command if the - option isused. 1fastandard input
is not specified, /dev/null isused.

Standard OutputLine
O filename system—name

The standard output is specified by a *‘>"" withinthe command—string. Ifa standard
output is not specificd, /dev/mull is used. (Note that the use of *‘>>"" is not
implemented.)

Command Line
C command | arguments | ...

The arguments are those specified in the command string. The standard input and
standard output will not appear on this linc. All required files will be moved to the
executiondirectory (a subdirectory of the spool directory) and the XENIX command is
executed using the Shell specified in the uucp. hheader file. In addition, a shell PATH
statement isprependedtothe command line as specified inthe uuxgrprogram.

Afterexecution, the standard output is copicd or set uptobe senttothe proper place.
9.4  Uucico — Copy In, Copy Out

The uucicoprogram will perform the following major functions:
—  Scanthe spool directory forwork.
—  Placcacalltoaremote system.
— Negotiatealine protocoltobe used.
—  Executeallrequests fromboth systems.

— Log work requestsand work completions.

Uucicomay be started by a system dacmon, by one of the uucp , uux , uuxqt, oruucico
programs, by the user (thisis usually for testing), or by aremote system. (The uucico
program should be specified as the shell field in the /etc/passid file for the uucp
logins.)

When started by method a daemon, a program, or the user, the program is considered
tobe in MASTER mode. Inthismode, a connection will be made to aremote system. 1f
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started by aremote system. the programis considercdiobe inSLAVEmode.

The MASTER mode will operate inone oftwo ways. 1fnosystemname is specified (the
~soptionnot specified)the program will scanthe spool directory for systemstocall. 1f
a system name is specified, that system will be called, and work will only be done for
thatsystem.

The uucico programis generally started by another program. There are severaloptions
used for execution:

-1l Start the program in MASTER mode. This is used whenuucico is started
by aprogramorcronshell.

~ssys Do work only for system sys. If —8 is specified, a call to the specified
system will be made even if there is no work for system sys in the spool
directory. This is useful for polling systems which do not have the
hardware toinitiate a connection.

The following operions are used primarily fordebugging:
~ddir Usedirectory dir for the spool directory.

—xnum  Usenumasthelevelof debuggingcutput.
The next part of this section will describe the major steps within the uucicoprogram.

9.4.1 Scanxing For Work

The names ofthe work related files inthe spool directory have format
type . system—name grade number

where type may be “‘C** for copy command file, ‘D"’ for data file, *‘X"’ for exccute
file, system—name is the remote system, grade is a character, and mumber is a four
digit, padded sequence number.
Thefile

C.res45n0031
is awork file for a file transferbetweenthe localmachine andthe res45 machine.

The scan for work is done by looking through the spool directory for work files (files
with prefix C.). A list is made of all systems to be called. Uucico will then call each
system andprocessall work files.

9.4.2 Calling a Remote System

The call is made using information from several files which reside inthe uucp program
directory. Atthe stan of the call process, alock is set to forbid multiple conversations
betweenthe sametwosystems.

The system name is found inthe L.sys file. The information contained for each system
is; .
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i ] Systemname

[2] Timesto call the system (days—~ of — week andtimes —of —day)

3] Device ordevicetypetobeused forcall

(4] line speed '

Is] phone number if field[3] is *‘ACU"" or the device name (same as field[3])
ifnot

6] Logininformation (multiple fields)

Thetime fieldischecked againstthe present timetosee if the call sﬁouldbemadc.

The phone number may contain abbreviations (¢.g. mh, py, boston) which get
translated intodial sequencesusingtheL—dialcodes file.

The L—devicesfile is scanned using device type and line speed fields fromthe L. sysfile
to find an available device for the call. The program will try all devices which satisfy
these fields until the call is made, or no more devices can be tried. If a device is
successfully opened, alock file is created so that another copy of uucico will not try to
use it. If the call is complete, the login information n the last ficld of L.sys is used to
login.

The conversation between the two uucico programs begins with a handshake started
by the SLAVE system. The SLAVE sendsamessageto let the MASTER know it isready
to receive the system identification and conversation sequence number. The response
from the MASTER is verified by the SLAVE and if acceptable, protocol selection
begins. The SLAVE can also reply with a call—back required message in which case,
thecurrent conversationisterminated. .

9.4.3 Selecting Line Protocal

Theremote system sendsamessage
Pproto—list
where proto—listis a string of characters, each representing aline protocol.

The calling program checks the protocol list for a letter corresponding to an available
line protocol andreturns ause protocolmessage. The message hasthe form

Ucode

where code is either a one character protocol letter or ‘N’ which means there isno
commonprotocol. :

9.4.4 Processing Work

The initial role of MASTER or SLAVE forthe work processing is themode in which each
program starts. (The MASTER has been specified by the —r1 option.) The MASTER
program does a work search similar to the one used in the section ‘‘Scanning For
Work'’ above.
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There are five messages used during the work processing, each specified by lﬁc first
characterofthemessage. They are;

Sendafile

Recciveafile

Copy complete

Executeauucpcommand

- X 0O »® w»

Hangup

The MASTER will send R, §, or X messages until all work from the spool directory is
complete, at which point an H message is sert. The SLAVE will reply with the first
letter of the request and either the letter ““Y’* or ““N*’ for yes or no. For example, the
message ‘‘SY "’ indicatesthat itisokaytosendafile.

The send and receive replies are based on permission to access the requested
file/directory using the USERFILE and read/write permissions of the file/directory.
After each file is copied into the spool directory of the recciving system, a copy—
complete message is sent by the receiver of the file. The message ““CY”” willbe sent if
the file has successfully been moved from the temporary spool file to the actual
destination. Otherwise, a ‘“CN’" message is sent. (In the case of ““CN’", the
transferred file will be in the spool directory with a name beginning with ‘“TM’.) The
requestsandresults are logged onboth systems.

The hangup response is determined by the SLA VE program by a work scanof the spool
directory. If work for the remote system exists in the SLAVE's spool directory, an
““HN"’ message is sent and the programs switch roles. 1f no work exists, an ‘“‘HY"’
responseissent.

9.4.5 Terminating a Conversation’

Whena ‘‘HY '’ message isreceived by the MASTER it is echoedback tothe SLAVE and
the protocols are turned off: Each program sends a final *‘O0°’ messageto the other.

The original SLAVE program will clean up and terminate. The MASTER will proceed
to call other systems and process work as long as possible or terminate ifa —s option
was specified. ‘ :

9.5  Uuxqt — Uucp Command Execution

The uuxqt program is used to process execute files generated by uux. The uuxqr
program may be started by either the uucico or uux programs. The program scansthe
spool directory for execute files (prefix X.). Each one is checked to see if all the
required files are availableand if so, the command linc or send line isexecuted.

Theexecute fileis described in the section *‘Uux — SystemtoSystem Copy”* above.
Theexecutionisaccomplishedby executingthe shellcommand

sh —¢c
with the command line after appropriate standard input and standard output have been
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opened. it a standard output 1s spectified, the prograin will create a send command or
copy the output file as appropriate.

9.6 Uulog — Uucp Log Inquiry

The wucp programs create individual fog files for cach program invocation.

Periodically, uul/og may be exccuted to append these files to the system logfile. This
method of logging was chosen to minimize file locking of the logfile during program
execution.

The uulog program merges the individual log files and outputs specified log entries.
The output request is specified by the use of the following options:
—ssys Print entries where sys isthe remote system name

—~uuser Printentries for useruser.

The intersection of lines satisfying the two options is output. A null sysor user means
all systern names orusersrespectively.

9.7  Uuclean — Uucp Spool Directory Cleanup

This program is typically started by the daemon, once aday. Its function istoremove
files from the spool directory which are more than three days old. These are usually
files for work which can not be completed.

The optionsavailableare:
—ddir Thedirectory tobe scannedisdir.

-m Send mail to the owner of cach file being removed. (Note that most files
put into the spool directory will be owned by the owner of the uucp
programs since the setuid bit will be set on these programs. The mail wilt
therefore most oftengoto the owner ofthe uucp programs.)

—nhours Changetheagingtime from 72hoursto hourshours.

—ppre Examine files with prefix pre for deletion. (Upto 10file prefixes maybe
specified.)

—xnum Use num asthe levelof debugging output desired.
9.8  Security

The uucp system, left unrestricted, will let any outside user execute any commands
and copy in/out any file which is readable/writable by the uucp loginuser. Itisuptothe
individual sites to be aware of this and apply the protections that they fecl are
necessary.

There are several security features available aside from the normal file mode
protections. Thesemust be setup by the installer of the uucp system.
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Thelogin foruucpdoesnot geta standard shell. Instead, the uucicoprogramis started.
Therefore, the only work that canbe done is through uucico.

A path check is done on file names that are to be sent or received. The USERFILE
suppliesthe information for these checks. The USERFILE canalsobe set up torequire
call-back for certain login—ids. See the section ‘‘Required Files™ below in this
chapter.

A conversation sequence count can be set up so that the called system can be more
confident that the calleris whohe saysheis.

The uuxgt program comes with a list of commands that it will execute. A PATH shell
statement is prepended to the command line as specified in the uuxgt program. The
installer may modify the list orremovetherestrictions asdesired.

The L.sys file should be owned by uucp and have mode 0400 to protect the phone
numbers and login information for remote sites. (The uucp, uucico, uux , and uuxgt
shouldbe also owned by uucpand havethe setuidbit set.)

9.9 Installing a Uucp System

The uucp system provided with the XENIX Software Development System is already
configured for operation onyour computer. Toinstall the system, you must edit a few
files to provide information about your local site. The following sections provide an
overview ofthe filesto be edited and the informationrequired.

During execution of the uucp programs, the uucp system uses files fromthe following
three directories:

program (/usrilib/uucp) This is the directory used for the exccutable system

programsandthe system files.

spool (/usrispoolluucp) This is the spool directory uscd during uucp
execution.

xqtdir (lusrispooltuucp/ XQTDIR ) Thisdirectory isused duringexecutionof
executefiles. B

The names given in parentheses above are the default values for the directories. The
names lib, program, xqtdir , and spool will be used in the following text to represent
the appropriate directory names.

9.9.1 Modifying the /etc/systemid File

You must choose a unique site name for each computer to be directly connected to a

uucp line and add the site name tothe /erc/systemid file of the corresponding computer
by using aXENIX texteditor. The/etc/systemidfile canactually containtwonames: the
uucp site name, which must appear on the first line of the file, and a Micnet machine
name, which must appear onthe next line. However, you may decidetohave boththe

uucp site name and Micnet machine nametobe the same, in whichcase, only one name

is required. For a description of the file, see systemid (M) in the XENIX Reference
Manual .
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9.9.2 Creating the Required Files

There are four files which are required for execution, all of which should reside inthe
programdirectory. To prepare the uucp system for execution, you must add your own
site specific informationto these tiles by editing the tiles with a XENIX text editor. The
field separator for allfiles is a space unless otherwise specified.

L~—-devices

This file contains entries for the call—unit devices and hardwired connections which
aretobe used by uucp. The specialdevice filesare assumedtobe inthe /dev directory.
The format foreachentryis

line call—unit speed

where line is the device for the line (¢.g. cul0), call—unit is the automatic call unit
associated with line (e.g. cua0), Hardwired lineshave a number *‘0** inthis field, and
speedistheline speed.

Theline
cul0 cual 300

defines a system which has device *‘cul0’’ wiredto a call —unit ‘‘cua0’’ for use at 300
baud.

L—dialcodes

Thisfile contains entries with locationabbreviationsused inthe L.sys file (e. g. py, mh,
boston). Theentry format is

abb  dial—seq

where abb is the abbreviation, and dial/—seqisthe dial sequence to call that Jocation.
Theline

py 165-
causestheentry py7777tobeexpandedto 165-7777.
USERFILE :
Thisfilecontainsuseraccessibility information. It specifics

—  Thefilesthat canbe accessedby anormaluser ofthe local machine
—  Thefilesthat canbe accessed from aremote computer
—  Theloginnameused by a particularremote coinputer

—  Whether a remote computer should be called back in order to confirm its
identity
Eachline inthe tilehasthe following format
login,sys [ c ] pathname | pathname ]

where loginisthe login name for auser or the remote computer, sys isthe system name
for a remote computer, ¢ is the optional call—back required flag, and pathname is a
pathname prefix that isacceptable foruser .
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it is assumed that the login name used by a remote computer to call 1o a local
computer is not the same as the login name of a normal user of that local machine.
However, several remote computers may employ the same login name.

Each computer is given a unique system name which is transmitted at the start of each
call. Thisname identifiesthe calling machinetothe called machine.

When the program is obcying a command stored on the local machine, MASTER
mode, the pathnames atiowed are those given for the first line inthe USERFILE thathas
alogin name that matches the login name of the user who entered the command. 1f no
suchline is found, thefirst line with a ru!llogin name isused.

Whenthe program isresponding to acommand from aremote machine, SLAVEmode, -
the pathnames allowed are those given for the first line in the file that has the system
name that matches the system name of the remote machine. lfnosuchlineisfound, the

first one with a null system nameisused.

When a remote computer logs in, the login name that it uses must appear in the
USERFILE . There may be several lines with the same login name but one of them
must either have the name ofthe remote systemor mustcontaina null system name.

If a line is found that has the appropriate login and remote system names and also
containsa‘‘c"’, the remotemachine is called back before any transactionstake place.

Theline
u,m /usr/xyz

allows machine ‘‘m”’ to login with name ‘‘u’’ and request the transfer of files whose

names start with ‘‘/usr/xyz”’.
Theline
dan, /usr/dan

allows the ordinary user ‘‘dan”” to issue commands for files whose name starts with
“‘/usr/dan’’.

Thelines

u,m /ust/xyz /ust/spool
u, /usr/spool .
allow any remote machinetologin with name “‘u’’, but if its system name isnot *‘m’”,
itcanonly asktotransferfiles whose names start with ‘‘/usr/spool””.
Thelines
root, /
, Jusr

allow any user to transfer files beginning with *‘/usr’” but the user with login “‘root
cantransfer any file.

L.sys

Each entry in this file represents one system which can be called by the local uucp
programs. The fields are describedbelow.

system name The name of the remote system.
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device

speed

phone

login
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This is a string which indicates the days—of — weck and times— of—day
when the system should be called (¢.g. MoTuTh0800—1730). The day
portionmay bealist containing some of

Su Mo Tu We Th Fr Sa
oritmay be ‘‘Wk"* for any week—day or *‘Any’’ for any day. The time

should be a range of times (c.g. 0800—1230). If no time portion is
specified, any time of day isassumedto be ok for the call.

Thisiseither ‘‘ACU’’ orthe hardwired device tobe used forthe call. For
the hardwired case, the last part of the special file name isused (¢. g. tty0).

Thisisthe line speed forthecall (e.g. 300).

The phone number is made up of an optional alphabetic abbreviationand
a numeric part. The abbreviation is one which appears in the L—
dialcodes file (e.g. mh5900, boston995—9980). For the hardwired
devices, this field contains the same string asused forthe device field.

The login information is given as a series of fields and subfields inthe
format

expect send | expect send | ...

where expect is the string expected to be read and send is the string to be
sent whenthe expected string is received. The expect fieldmay be made
upofsubficlds of the form

cxpect[ —send—expect] ]

where send is sent if the prior expect is not successfully read and expect]
isthe next expected string.

There are two special names available to be sent during the login
sequence. The string ““EOT’" sends an EOT character and the string
““BREAK"’ tries to send a BREAK character. (The BREAK character is
simulated using line speed changes and mill characters and may not work
onalldevicesand/or systems. )

AtypicalentryintheL . sysfileis
sys Any ACU 300 mh7654 login uucp ssword: word
The expect algorithm looks at the last part of the string as illustrated in the password

field.

9.10

Maintaining the System

This section indicates some cvents and files which must be maintained for the uucp
system. You may do some maintenance with shell command files, initiating the files
with crontab entries. Others will require mamal modification. Some sample shell
files are giventowardtheend of this section.
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9.10.1 SEQF — sequence check file

Thisfileis setupinthe programdirectory and contains anentry foreachremote system
with which you agree to perform conversation sequence checks. The initial entry is
just the system name of the remote system. The first conversation will add twoitemsto
the line, the conversation count, and the date/time of the most resent conversation.
These items will be updated with each conversation. If a sequence check fails, the
entry willhavetobe adjusted.

Use ofthis featureis notrecommend.
9.10.2 TM -~ temporary data files

These files are created inthe spool directory while files are being copied froma remote
machine. Theirnameshave the form

TM.pid.ddd

where pidisa process—id and ddd is a scquential three digit number starting at zero for
each invocationof uucicoand incremented for cach file received.

After the entire remote file is received, the TM file is moved/copied to the requested
destination. If processing isabnormally terminated orthe move/copy fails, the file will
remaininthe spool directory.

The leftover files should be periodically removed; the uuclean program isuseful inthis
regard. The command

uuclean —pTM
removesall TM filesolderthanthree days.

9.10.3 LOG — log entry files

During executionof programs, individual LOG files are created in the spool directory
with information about queued requests, calls to remote systems, exccution of uux
commands and file copy results. Thesc files should be combined intothe LOGFILE by

- using the uulog program. This program will put the new LOG files at the beginning of
theexisting LOGFILE . The command

uulog

performs the merge. Options are available to print some or all the log entries after the
files are merged. The LOGFILE shouldbe removed periodically sinceitiscopiedeach
time new LOG entries arcput intothe file.

The LOG files are created initially with mode 0222. ifthe program which creates the
fileterminates normally, it changesthe mode to0666. Aborted runs may leave the files
with mode 0222 and the uulog program will not read or remove them. To remove

them, either use rm, uuclean, or change the mode to 0666 and let uulog merge them
withthe LOGFILE .
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9.10.4 STST — system status files

These tiles are created in the spool directory by the uucico program. They contain
information of failures such as login, dialup or sequence check and will contain a
talking status whentomachines are conversing. The form of the filename is.

STST.sys
where sysisthe remote systemname.

For ordinary failures (dialup, login), the file will prevent repeated tries for about one
hour. For sequence check failures, the file must beremoved before any future attempts
toconverse withthat remote system.

Ifthe file is left duetoanaborted run, itmay containatalking status. Inthiscase, the file
must beremoved before aconversationisatiempted.

9.10.5 LCK - lock files

Lock files are created for each device in use (e.g. automatic calling unit) and each
system conversing. This prevents duplicate conversations and multiple attempts to
usethe same devices. The formofthe lock file name is

LCK..stir

where str is cither a device or system name. The files may be left inthe spool directory
if runs abort. They will be ignored (reused) after atime of about 24 hours. When runs
abort and calls are desiredbefore the time limit, the lock files shouldbe removed.

9.10.6 Creating Shell Files

The uucp program will spool work and attempt to start the uucico program, but the
starting of uucico will sometimes fail. (No devices available, login failures etc.).
Therefore, the uucico program should be periodically started. The command to start
uucico can be put in a shell file with a command to merge LOG files and started by a
crontabentry onanhourly basis. The file could containthe commands

program /uulog
program /uucico —rl
Notethat the — rl optionisrequired tostart the uucicoprogram inMASTER mode.

Another shell file may be set up onadaily basis toremove TM, ST, and LCK filesand
C. or D. files for work which can not be accomplished for reasons like bad phone
number, loginchangesetc. A shellfile containing commands like

program /uuclean —pTM —pC. —pD.
program /uuclean —pST —pLCK —nl2

canbeused. Note the —nl12 oﬁtion causesthe ST and LCK files older than 12 hours to
bedeleted. The absence ofthe — noptionwill use athree day time limit.
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9.10.7 Defining Login Entries

One or more logins should be set up for uucp . Each of the /etc/passwd entries should
have program/uucico as-the shell to be executed (where program is the directory
containing uucico). The login directory is not used, but if the system has a special
directory for use by the users for sending or receiving file, it should as the login entry.
The various logins are used in conjunction with the USERFILE to restrict file access.
Specifyingthe shellargument limitsthe logintotheuse of uucicoonly. -

4.10.8 Setting File Modes

It is suggested that the owner and file modes of various programs and files be sét as
follows.

The programs uucp , uux , uucico, and uuxqt should be owned by the uucp login with
the setuid bit set and only execute permissions (¢.g. mode 04111). This will prevent
outsiders from modifying the programsto get at a standard shell for the uucplogins.

The L.sys, SQFILE, and USERFILE files which are put in the program directory
shouldbe ownedby the uucploginand set withmode 0400.
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The C—Shell

10.1 Introduction

The C—shell program, csh, is a command language interpreter for XENIX system
users. The C—shell, like the standard XENIX shell sh, is an interface between you and
the XENIX commands and programs. It translates command lines typed at a terminal
intocorresponding system actions, gives youaccesstoinformation, such as your login
name, home directory, and mailbox, and lets you construct of shell procedures for
automating systemtasks.

This chapter explains how touse the C—shell. It alsoexplains the syntax and function
of C—shell commands and features, and showshowtousethicse featresiocreate shell
proccdures. The C—shell is fully described in ¢sh(CP) in the XENIX Reference
Manual .

10.2  Invoking the C—shell

Y ou can invoke the C—shell from another shell by using the csh command. Toinvoke
the C—shell, type:

csh

at the standard shell’s command line. You can also direct the system to invoke the
C~shell for you when you log in. 1f you have giventhe C—shell as your login shellin
your/etcipasswdfileentry, the system automatically startsthe shell whenyou log in.

After the system starts the C—shell, the shell searches your home directory for the
command files .cshrc and . login. Ifthe shell finds the files, it executesthe commands
contained inthem, thendisplaysthe C—shell prompt.

The .cshre file typically contains the commands you wish to execute each time you
start a C—shell, and the .login file contains the commands you wish to execute after
logging into the system. For example, the following is the contents of a typical . login
file:

set ignoreeof )

sct mail= (fust/spool/mail/bill)

set time=1$

set history=10

mail
This file comains severalsetcommands. The set command is exccuted directly by the
C—shell; there is no corresponding XENIX program for this command. Set sets the
C—shell variable “‘ignorecof”” which shields the C—shell from logging out if
CNTRL-D ishit. Instead of CNTRL ~D, the lagout command is used to log out of the
system. By setting the *‘mail’’ variable, the C—shell is notified that it is to waich for
incoming mail andnotify you if new mail arrives.
Next the C—shell variable ‘‘time”’ is set to 15 causing the C—shell to automatically
print out statistics lines for commands that execute for at keast 15 seconds of CPU time.
The variable “*history*" is set to 10 indicating that the C—shell will remember the last
10commandstypedinitshistory list, (describedlater).

Finally, theXENIX mailprogram isinvoked.

When the C—shell finishes processing the .login file, it begins reading commands
from the terminal, prompting for each with:
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%
Whenyoulogout (by givingthe logout command)the C— shell prints
logout

and executes commands from the file . logour if it exists in your home directory . After
that, the C—shellterminates and XENIX logs you off the sy siem.

10.3  Using Shell Variables

The C—shell maintains a set of variables. For example, in the above discussion, the
variables *‘history’* and ‘ ‘time’” had the values 10 and 15. Each C—shell variablehas
asits value anarray of zero or more strings. C—shell variablesmay be assigned values
by the set command, whichhasseveral {orms, the mostuseful of which is:

set name=value

C~—shell variables may be used to store values that are to be used later in commands
through a substitution mechanism. The C-—shell variables most commonty
referenced are, however, those that the C~—shell itself refers to. By changing the
valuesofthese variablesyoucandirectly affectthe behavior of the C—shell.

Onc of the most important variablesis ‘‘path’’. This variable containsalistof directory
names. When youtype acommand name at your terminal, the C— shell examineseach
named directory inturn, untilit finds an executable file whose name corresponds tothe
name you typed. The set command with no arguments displays the values of all
variables currently defined in the C—shell. The following example shows a typical
default values:

argv 0

home /ust/bill

path (. /bin /ust/bin)
prompt %

shell Min/csh

status 0

This output indicates that the variable ‘‘path’’ begins with the current directory
indicated by dot (. ), then/bin, and/usr/bin. Yourownlocalcommandsmay beinthe
current directory. Normal XENIX commandsresidein/bin and/usr/bin.

Sometimes a number of locally developed programs reside in the directory /usr/local .
If you want all C—-shells that you invoke to have access to these new programs, place
the command

set path=(. /bin /ust/bin fust/local)

inthe .cshrefile in your homedirectory. Try doingthis, thcnrc—cxccuungyou login
with the command source.login. Type

set
to secthat the value assignedto *‘path”’ haschanged.

You should be aware that when you log in the C—shell examines each directory that
you insert into your path and determines which commands are contained there, except
for the current directory which the C—shell weats specially, This means that if
commands are added to a directory in your search path after you have started the C—
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shell, they will not necessarily be found. Ifyou wishtouse acommand which hasbeen
added after you have loggedin, you should give the command

rehash

to the C—shell. Rehash causes the shell to recompute its internal table of command
locations, sothat it will find the newly added command. Sincethe C—shellhastolook
in the current directory on each command anyway, placing it at the end of the path
specificationusually work best andreduces overhead.
Other useful built in variables arc “‘home’’ which shows your home directory, and
“‘ignoreeof”” which can be set in your ./ogix file to tell the C—shell not to exit when it
receives an end—of —file from aterminal. The variable ‘‘ignoreeof”’ is one of several
variables whose value the C— shelldoes not care about; the C— shellis only concemed
with whether these variables are set or unset. Thus, to set “‘ignorecof™” you simply
type

set ignoreeof
andtounsetittype

unset ignoreeof

Some other useful built—in C—shell variables are ‘‘noclobber’’ and ‘‘mail’’. The
syntax

>filename

which redirects the standard output of a command just as in the regular shell,
overwrites and destroys the previous contents of the named file. Inthis way, you may
accidentally overwrite a file which is valuable. If you prefer that the C—shell not
overwrite filesinthis way youcan :

set noclobber

inyour .loginfile. typing
date > now

causesanerror message if the file now already exists. Youcantype
date >! now

if you really want to overwrite the contents of now. The ““>1"" is a special syntax
indicating that overwriting or ‘‘clobbering”’ the file is ok. (The space between the
exclamation point (!) and the word “‘now’’ is critical here, as ‘‘!now’’ would be an
invocation of the history mechanism, described below, and have a totally different
effect.)

10.4  Using the C—Shell History List

The C~shell can maintain a history list into which it places the text of previous
commands. It is possible to usc a notation that reuses commands, or words from
commands, in forming new commands. This mechanism can be used to repeat
previous commandsorto correct minor typing mistakes incommands. ‘

The following figure gives a sample session involving typical usage of the history
mechanismofthe C—shell. Boldface indicatesuser input:
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% cat bug.c
main()

!
’ printf("hello);

{

H

% cc 1$

cc bug.c

"bug.c”, line 4: newline in string or char constant
"bug.c”, line 5: syntax error

% ed !$

ed bug.c

29

4s/);/"&Ip
printf("hello”);

w

30

q

% !¢

cc bug.c

% a.out

hello% le

ed bug.c

30

4slo/lo\n/p
printf("hello\n”);

w

32

q

% lc —o bug

cc bug.c —o bug

% size a.out bug :

a.out: 2784+364 +1028 = 4176b = 0x10S0b
bug: 2784+364+1028 = 4176b = 0x1050b

%ls —11*

Is —1 a.out bug

—rwxr—xr—x | bill 3932 Dec 19 09:41 a.out
—rwxr—xr—x 1 bill 3932 Dec 19 09:42 bug
% bug )

hello

% pr bug.c | Ipt

Ipt: Command not found.

% “lptipr

prbug.cllpr

%

In this example, we have a very simple C program that has a bug or two in the file
bug.c, which we cat out on our terminal. We then try to run the C compiler on it,
referring to the file again as *‘!$’’, meaning the last argument to the previous
command. Here the exclamation mark (!) is the history mechanism invocation
metacharacter, and the dollar sign ($) stands for the last argument, by analogy to the
dollar sign in the editor which stands for the end—of—line. The C—shell echoed the
command, as it would have beentyped without use of the history mechanism, and then
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executed the command. The compilationyielded error diagnostics, so we now editthe
file we were trying to compile, fix the bug. and run the C compiler again, this time
referring tothis command simply as “!c””, which repeats the last commandthat started
with the letter ““c”". If there were other commands begmmng with the letter “‘c”’
gxecuted recently, we could have said ‘“‘!cc”” or even *“!cc:p”’ which prints the last
.ommand starting with ‘‘cc’* without executing it, sothat you can check to see whether
youreally wanttoexecuteagivencommand.

After thisrecompilation, we ran the resulting a. out file, and then noting that there still
was abug, ranthe editor again. After fixing the program we ranthe C compiler again,
but tacked onto the command an extra *‘—o bug’’ telling the compiler to place the
resultant binary in the file bug rather than a.ous. In general, the history mechanisms
may be used anywhere in the formation of new commands, and other characters may
be placed before and afterthe substituted commands.

We then ran the size command to sce how large the binary program images we have
created were, and then we ran an ‘‘Is —1"* command with the same argument list,
denoting the argument list:

!#

Finally, weranthe program bug to secthat its output is indeed correct.

Tomake a listing of the program, we ranthe pr command onthe file bug.c . Inorderto

printthe listing at a lineprinter we pipedthe output tol pr, but misspelleditas *“Ipt”’. To
correct this we used a C—shell substitute, placing the old text and new text between
caret () characters. This is similartothe substitute command inthe editor. Finally, we
repeatedthe same command with

"
and sentitsoutput tothe lineprinter.

There arc other mechanisms available for repeating commands. The history
command prints out a numbered list of previous commands. You can then refer to
thesc commands by number. There is a way to refer to a previous command by
searching for a string which appeared in it, and there are other, less useful, ways to
select arguments to include in a new command. A complete description of all these
mechanismsisgivenincsh (CP)the XENIX Reference Manual .

10.5  Using Aliases

The C—shell has an alias mechanism that can be used to make transformations on
commands immediately after they are input. This mechanism canbe usedto simplify
the commands you type, to supply default arguments to commands, or to perform
transformations on commands and their arguments. The alias facility is similar to a
macro facility. Some of the features obtained by aliasing can be obtained by using
C—shell command files, but these take place in another instance of the C—shell and
cannot directly affect the current C—shell’s environment or involve commands such
ascd whichmust be done inthe current C—shell.

For example, suppose there is a new version of the mail program on the system called
newmail that you wish to use instead of the standard mail program mail. If you place
the C—shellcommand
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alias mail newmail
inyour .cshrcfile, the C— shell will transform an input line of the form

mail bill
intoacall onnewmail . Suppose you wishthe commandlstoalways show sizesoffiles,
thatis, toalwaysuse the —soption. Inthiscase, youcanuse the aliascommandtodo

alias Is Is —s
oreven
alias dir Is —s
creating anew command nameddir. If we thentype
dir bill
the C—shelltranslates thisto
Is —s /usr/bill

Note that the tilde (7) is a special C—shell symbol that represents the user’s home
directory.

Thus the alias command can be used to provide short names for commands, to provide

default arguments, and to define new short commands interms of other commands. It

is also possible todefine aliases that contain multiple commands or pipelines, showing
where the arguments to the original command are to be substituted using the facilities
ofthehistory mechanism. Thusthe definition

alias cd "cd \!'* ; Is °

specifies an. Is command after each ¢d command. We enclosed the entire alias
definition in single quotation marks ( * ) to prevent more substitutions from occurring
and to prevent the semicolon (;) from being recognized as a metacharacter. The
exclamationmark (!) isescaped with abackslash (\)toprevent it from being interpreted
whenthealias commandistypedin. The ‘‘\!*’* here substitutestheentire argument list
to the prealiasing cd command; no error is given if there are no arguments. The
semicolon separating.commands is used here to indicate that one command is to be
doneandthenthenext. Sumlarlythefollowmgcxampledcﬁnesacommandﬂmlooks
upitsfirst argument inthe passwordfile.

alias whois "grep \!" /etc/passwd’

The C~shell currently reads the .cshre file each time it starts up. If you place a large
number of aliasesthere, C—shells willtend to start slowly. You should try to limit the
number of aliases you have toareasonable number (10or 15 isreasonable). Toomany
aliases causes delays and makes the system scem sluggish when you execute
commands from withinaneditor orotherprograms.

10.6  Redirecting Input and Output

in addition to the standard output, commands also have a diagnostic output that is
normally directed tothe terminal even when the standard output isredirectedtoafile or
a pipe. Itis occasionally useful to direct the diagnostic output along with the standard -
output. Forinstance, if you want toredirect the output of along running command into
afile and wishtohave arecord of any error diagnostic it produces you cantype
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command > & ftile

The **> &' here tellsthe C— shellto route both the diagnostic output and the standard
output into file . Similarly you can give the command

command | & lIpr

to route both standard and diagnostic output through the pipe to the lineprinter. The
form

command >&! file
isused when *‘noclobber’” is set and file alrcady exists.
Finally, usethe form

command >> file

to append output to the end of an existing file. If ‘‘nociobber’’ is set, then an error
resultsif file does not exist, otherwisctheC—shell createsfile . The form

command >>! file
letsyouappendtoafileevenifitdoesnotexistand ‘‘noclobber’’ isset.

10.7  Creating Background and Foreground Jobs

When one or more commands are typed together as a pipeline or as a sequence of

commands separated by semicolons, asingle job is created by the C—shell consisting

of these commandstogether as aunit. Single commands without pipes or semicolons

createthe simplest jobs. Usually, every line typedtothe C—shellcreatesajob. Eachof
the following linescreatesajob:

sort < data

Is —s | sort —n | head -5

mail harold
Ifthe ampersand metacharacter (&) is typed at the end of the commands, thenthe job is
started as a background job. This means that the C—shell does not wait for the job to
finish, but instead, immediately prompts for another command. The job runs in the
background at the same time that normal jobs, called foreground jobs, continue to be
read andexecutedby the C—shell. Thus

du > usage &

runs the du program, which reports onthe disk usage of your working directory, puts
the output into the file usage and returns immediately with a prompt for the next
command without waiting for duto finish. The du program continues executing inthe
background until it finishes, eventhough you cantype and execute more commands in
themeantime. Backgroundjobs arc unaffected by any signals fromthe keyboard such
as the INTERRUPT or QUIT signals.

The kill command terminates a background job immediately. Normally, this is done
by specifying the process number of the job you want killed. Process numbers can be
found with the ps command.
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10.8  Using Built—In Commands

This sectionexplainshowtouse some of the built —inC—shellcommands.

The alias command described above is used to assign new aliases and to display
existing aliases. If given no arguments, alias prints the list of current aliases. It may
also be given one argument, such as to show the current alias for a given string of
characters. Forexample

alias Is
printsthe currentalias for the string “Is”".

The history command displays the contents of the history list. The numbers given
with the history events can be used to reference previous events that are difficult to
reference contextually. There is also a C—shell variable named ‘‘prompt’’. By

placing an exclamation point (!) in its value the C—shell will substitute the number of
the current command inthehistory list. You canuse this numbertorefertoacommand

inahistory substitution. Forexample, youcouldtype:

set prompt="\! % ° ) ’
Note that the exclamation mark (!)had tobe escaped even within backslashes.
Thelogoutcommandisusedtoterminate alogin C—shellthat has *‘ignoreeof™” set.

The rehash commandcauses the C—shelltorecompute atable of command locations.
This is necessary if you add a command to a directory in the current C—shell’s search
path and want the C—shellto find it, since otherwise thehashing algorithm may tell the
C—shellthat the command wasn’tinthat directory whenthe hash table was computed.

The repeat command is used to repeat a command several times. Thus to make 5
copiesofthe file one inthe file fiveyou couldtype:

repeat 5 cat onc >> five
Thesetenvcommandcanbeusedto set variablesintheenvironment. Thus
setenv TERM adm3a

sets the value of the environment variable *“TERM’’ to ‘‘adm3a’’. The program env
existstoprint out theenvironment. Forexample, itsoutput might look like this:

HOME=/hust/bill

SHELL=/bin/csh
PATH=/ust/ucb:/bin:/ust/bin:/ust/local
TERM=adm3a

USER=bill

The source command is used to force the current C—shell to read commands from a
file. Thus

source .cshrc

canbe used after editing ina change tothe .cshrc file that you wish to take effect before
the nexttime you login.

The time command is used tocause a command to be timed no matter how much CPU
timeittakes. Thus
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time cp /etc/re fusr/ballire
displays: .

0.0u 0.1s 0:01 8%
Similarly

time wc /etc/rc fust/bill/re
displays:

52 178 1347 letc/rc
52 178 1347 lusribillirc
104 356 2694 total

0.1u 0.1s 0:00 13%

Thisindicates that the cpcommand used a negligible amount of usertime (u) and about

1/10th of a second system time (s); the elapsed time was | second (0:01). The word
count command wc used 0.1 seconds of user time and 0.1 seconds of system time in
less than a second of elapsed time. The percentage ‘“13%’* indicates that over the
period when it was active the we command used an average of 13 percent of the
available CPU cyclesofthe machine.

The unalias and unset commands are used to remove aliases and variable definitions
fromthe C—shell.

10.9  Creating Command Scripts

1t is possible to place commands in files and to cause C—shells to be invcked to read
and execute commands from these files, which are called C—shell scripts. This
section describesthe C— shell featuresthat are useful whencreating C—shell scripts.

10.10  Using the argv Variable

A cshcommand script may be interpretedby saying
csh script argument ...

where script is the name of the file containing a group of C—shell commands and
argument is a sequence of command arguments. The C—shellplaces these arguments
in the variable ‘‘argv’’ and then begins to read commands from scripr. These
parameters arc then available through the same mechanisms that are used toreference
any other C—shell variables.

If you make the file script executable by doing
chmod 755 script

chmod +x script

and then place a C—shell comment at the beginning of the C—shell script (i.¢., begin
the file with a number sign (#) ) then/bin/csh will automatically be invoked toexecute
scriptwhenyoutype
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script "
Ifthe file does not begin with a number sign (#) then the standard shell/bin/sh will be
usedtoexecuteit.

10.11  Substituting Shell Variables

Afier each input line is broken into words and history substitutions are done on it, the
input line is parsed into distinct commands. Before each command is executed a
mechanism know as variable substitution is performed on these words. Keyed by the
dollar sign ($), this substitutionreplaces the names of variables by their values. Thus

echo Sargv

whenplacedinacommand script would cause the current value of the variable “‘argv’*
to be echoed to the output of the C—shell script. It is anerror for “‘argv’’ tobeunsetat
thispoint.
A number of notations are provided for accessing components and attributes of
variables. Thenotation

$name

expands to 1 if name is set or to O if name is not set. It is the fundamental mechanism
used for checking whether particular variables have been assigned values. All other
forms of referencetoundefined variables causeerrors.

Thenotation
$#name

expandstothe number of elements inthe variable ‘‘name’’. Toillustrate, examinethe
followingterminal session (input isin boldface):

% set argv=(a b ¢)
1

% echo $#argv

3

% unset argv
% echo $?argv
0

% echo $argv
Undefined variable: argv.
%

Itisalsopossibletoaccessthe componentsof a variable thathas several values. Thus

Sargvi1]
givesthe first componentof ‘‘argv’’ orintheexample above “a”’. Similarly

Sargv|$ #argv|
wouldgive ““c*”,and

Sargv{1-2]
wouldgive:
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ab

Other notationsusetulinC - shell scriptsare
$n

where nisaninteger Thisisshorthand for
Sargv| n |

the n 'thparameterand
s*

which isa shorthand for
Sargv

The form
$3

expands to the process mumber of the current C—shell. Since this process number is
unique inthe system, it is often used in the generation of unique temporary filenames.
The form

<

is quite special and is replaced by the next line of input read from the C—shell’s
standard input (not the script it is reading). This is useful for writing C— shell scripts
that are interactive, reading commands from the terminal, or even writing a C—shell
scriptthatactsasa filter, reading lines fromitsinput file. Thus, the sequence

echo —-n ‘yes or no?
set a=($<)

writesout the prompt
yes or no?

without anewline and thenreads the answer imo the variable “‘a’’. Inthiscase *‘$#a’"
is Oif either ablank linc or CNTRL —D is typed.

One minor difference between ““$n°* and *‘Sargvn ] shouldbe notedhere. The form
“Sargvin|"’ will yield an error if nisnot inthe range 1 —$ #argv while “$n°* will never
yicld an out—of—range subscript error. This is for compatibility with the way older
shellshandle parameters.

Another important point isthat it isneveranerrortogive a subrange of the form “‘n—"’;
if there are less than ‘‘n’’ components of the given variable then no words arc
substituted. A range of the form ‘‘m—n"" likewise returns an empty vector without
giving an error when ‘‘m’’ exceeds the number of elements of the given variable,
provided the subscripi “‘n”’ isinrange.

10.12  Using Expressions

To construct useful C—shell scripts, the C—shell must be able to evaluate expressions
basedonthe values of variables. Infact, all the arithmetic operationsofthe C language
are available in the C—shell with the same precedence that they have in C. In
particular, the operations *‘==""and *‘!="" compare strings and the operators *‘ &&"*
and *‘| |’ implement the logical AND and OR operations. The special operators ‘="
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and ““!""" are similarto “*==""and “‘!=""except that the string on the right side can
have pattern maiching characters (tike *, ?or| and ]). These operators test whether the
string onthe left matchesthe pattern onthe right.

The C—shell also allows file enquiries of the form

—? filename
where question mark (?) is replaced by a number of single characters. For example,
the e xpression primitive

—e filename

tells whether filename exists. Other primitivestest forread, writc and execute accessto
thefile, whetherit isadirectory, orif ithas nonzerolength.
It is possible to test whether a command tenminates normally, by using a primitive of
the form

! command P
which returns 1 if the command exits normally with exit status 0, or 0 if the command
terminates abnormally or with exit status nonzero. 1f more detailed information about
the execution status of a command is required, it can be executed and the ‘‘status’”

variable examined in the next command. Since *‘$status’” is set by every command,
its valueis alwayschanging.

For the full list of expression components, sce ¢sh(CP). in the XENIX Reference
Manual .
10.13  Using the C—Sheli: A Sample Script

A sample C—shell script follows that uses the expression mechanism of the C—shell
and some of its control structures: )
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#

# Copyc copies those  programs mn the specified list
# to the directory “/backup if they differ from the files
# already in “/backup

#

set noglob

forcach i ($argv)

if ($i !” *.c) continue # not a .c file so do nothing

if (! —r “/backup/$i:t) then
echo $i:t not in backup... not cp\'ed
continue

endif

cmp —s $i “/backup/$ict # to sct $status

if ($status != 0) then
echo new backup of $i
cp $i “backup/Si:t
endif
end

This script uses the foreach command. The command executes the other commands
between the foreach and the matching end. for each of the values given between
parentheses with the named variable *‘i’” whichis set to successive valuesin thelist.
Within this loop we may use the command break to stop executing the loop and
continue to prematurely terminate one iterationand begin the next. Aftertheforeach
looptheiteration variable (/inthiscase)hasthe value atthelast iteration.

The *‘noglob’’ variable is set to prevent filename expansion of the members of
“‘argv’’. This is a good idea, in general, if the arguments to a C—shell script are
filenames which have already beenexpanded or ifthe arguments may contain filename
expansion metacharacters. It is also possible to quote each use of a **$’" variable
expansion, butthisisharder and lessreliable.

The othercontrolconstruct is a statement of the form
if ( expression ) then
command
endif

The placement of the keywords in this statement is not flexible due to the curmrent
implementation of the C—shell. The following two formats are not acceptabie to the
C—shell:

if (expression) # Won't work!
then
command

endif
and
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if (expression) then command endif # Won’t work
The C— shell doeshave another formof the if statement:

if ( expression ) command
which canbe written

if ( expression ) \
command
Here we have escaped the newline for the sake of appearance. The command must not
involve ““1°*, “&"* or **;"* and must not be another control command. The second
formrequiresthe final backslash (\) to immediately precede the end— of — line.

The more géncra] if statements above also admit a sequence of else—if pairs followed
by asingle elseand an endif, for example:

if ( expression ) then
commands

else if (expression ) then
commands

clse
commands
endif

Another important mechanism used in C—shell scripts is the colon (:) modifier. We
can use the modifier :r here to extract the root of a filename or :e to extract the
extension. Thusifthe variable ‘‘i’* hasthe value/mnt/foo.barthen

echo $i $irr Sice
produces
/mnt/foo.bar /mnt/foo bar

This example shows how the :r modifier strips off the trailing *‘.bar*’ and the :e
modifier leaves only the ‘‘bar’’. Other modifiers take off the last component of a
pathname leaving the head :h or all but the last component of a pathname leaving the
tail :t. These modifiers are fully describedinthe esh(CP) entry inthe XENIX Reference
Manual . 1t is also possible to use the command substitution mechanism to perform
modifications on stringstothenreenter the C—shell environment. Since each usage of
this mechanism involves the creation of anew process, it is much more expensive to
use than the colon (:) modification mechanism. It is also important to note that the
current implementation of the C— shell limits the number of colon modifiers ona ‘$**
substitutiontol. Thus ’

% echo $i $i:h:t
produces
/a/b/c la/bt
and does notdo what you mightexpect.

Finally, we note that the number sign character (#) lexically introduces a C—shell
comment in C—shell scripts (but not from the terminal). All subsequent characterson
the input line after a number sign are discarded by the C—shell. This character canbe
quotedusing"*" or " argument word.
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i0.14 Using Other Control Structures

The C~ shell also has control structures while and switch similar tothose of C. These
take the forms

while ( expression )

commands
end
and
switch ( word )
case strl:
commands
breaksw
case strn:
commands
breaksw
defauh:
commands
breaksw
endsw

For details see the manual section foresh(CP). Cprogrammers should note that weuse
breakswtoexit from a switch while break exits a while or foreach loop. A common
mistake tomake in C—shell scriptsistousc break ratherthan breaksw in switches.

Finally, theC—shellallows a goto statement, with labels looking like they do inC:

loop:
commands

goto loop
10.15  Supplying Input to Commands

Commands run from C—shell scripts receive by default the standard input of the C—
shell which is running the script. It allows C—shell scripts to fully participate in
pipelines, butmandates extra notation for commandsthat are totake inline data.

Thus we need a metanotation for supplying inline data to commands in C—shell
scripts. Forexample, consider this script which runsthe editor to delete leading blanks
from the linesin eachargument file: .
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# deblank — - remove leading blanks
foreach i ($argv)

ed — $i << ' EOF’

L$s [0

w

q

'EOF’

end
The notation

<< 'EOF’
means that the standard input for the ed command is to come from the text inthe C—
shell script file up to the next line consisting of exactly EOF. The fact that the EOF is
enclosed in single quotation marks ('), i.¢., it is quoted, causes the C—shell to not
perform variable substitution on the intervening lines. In general, if any part of the
word following the ‘‘ <<"* which the C—shell uscstoterminate the text tobe givento
the command is quoted then these substitutions will not be performed. In this case
since we used the form “‘1,$°" in our editor script we needed to insure that this dollar
sign was not variable substituted. We could also have insured this by preceding the
dollarsign($) withabackslash(\),i.e.:

1L\$s/ [+ _
Quotingthe EOF terminator isamorereliable way of achieving the same thing.

10.16  Catching Interrupts

=~

If our C—shell script creates temporary files, we may wish tocatch interruptions of the
C—shell script sothat wecancleanup these files. Wecanthendo

onintr label

where label is a label in our program. If aninterrupt is received the C—shell willdoa
‘‘goto label”* and we canremove the temporary files, thendo anexit command (which
is built in to the C—shell) to exit from the C—shell script. If we wish to exit with
_NONZETO Status we can write:

exit (1)
toexit withstatus 1.

10.17  Using Other Features

There are other features of the C—shell useful to writers of C—shell procedures. The
verbose and echo options and the related —v and —x command line options can be
used to help trace the actions of the C—shell. The —noption causesthe C—shell only
toread commands and not toexecute themandmay sometimesbe of use.

One other thing to note isthat the C—shell will not execute C—shell scripts that donot
begin with the number sign character (#), that is C—shell scripts that donotbegin with
acomment.

Thereisalso another quotation mechanisin using the double quotation mark (”), which
allows only some of the expansion mechanisms we have so far discussed to occuron
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the quoted string and servesio make this string into a single word asthe single quote( ”
does )

10.18  Starting a Loop at a Terminal

1t is occasionally useful to use the foreach control structure at the terminal 1o aid in
performing a number of similar commands. For instance, if there were three shells in
use onaparticular system, /bin/sh, /bin/nsh, and/bin/c sh, you could count the number
of personsusing each shellby using the following commands:

grep —c csh$ /etc/passwd
grep —c nsh$ /etc/passwd
grep —c —v sh$ /etc/passwd

Since these commands are very similar we canuse foreachto simplify them:

$ foreach i ("csh$’ 'nsh$’ *—v sh$’)
? grep —c $i /etc/passwd
? end

Note here that the C—shell prompts for input with ‘‘?** when reading the body of the
loop. Thisoccursonly whenthe foreachcommandisenteredinteractively.

Also useful with loops are variables that contain lists of filenames or other words. For
example, examinethe following terminal session:

% set a=(‘Is‘)

% echo $a

csh.n csh.nm

% Is

csh.n

csh.rm

% echo $#a

2

The set command here gave the variable *‘a’ a list of all the filenames in the cumrent
directory as value. We can then iterate over these names to perform any chosen
function.

The output of acommand within back quotationmarks ( * ) is convertedby the C—shell
to alist of words. You canalso place the quoted string within double quotation marks
(")ytotake each (nonempty) line as acomponent of the variable. This preventsthe lines
from being split into words at blanks and tabs. A modifier :x exists which can be used
later to expand each component of the variable into another variable by splitting the
original varizble into separate words at embedded blanksand tabs.

10.19  Using Braces with Arguments

Another form of filename cxpansion involves the characters, *“!"* and I, These
characters specify that the contained strings, separated by commas (,) are to be
consecutively substitutedintothe containing charactersand the results expandedlefito
right. Thus

Alstr],str2,...strn!B
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expandsto
AsiriB Astr2B ... AstmB

This expansion occurs before the other filename expansions, and may be applied

recursively (i.e., nested). The results of each-expanded string are sorted separately,
left to right order being preserved. The resulting filenames are not required to exist if
noother expansionmechanismsare used. This meansthat thismechanism canbeused

10 generate arguments which are not filenames, but which have common parts.

Atypicaluseofthis wouldbe
mkdir 7thdrs,retrofit,csh)

to make subdirectories Adrs, retrofirand csh inyour home directory. This mechanisnﬂ
is most useful whenthe commonprefixislonger thaninthiscxample:

chown root /usr/demo/!file] ,file2,...}
10.20  Substituting Commands

A command enclosed in accent symbols ( *) is replaced, just before filenames are
expanded, by theoutput from that command. Thus, itispossibletodo

set pwd=‘pwd’
to save the current directory inthe variable ‘‘pwd’” ortodo
vi ‘grep —1 TRACE *.c*

1o run the editor vi supplying as arguments those files whose names end in .c which
have the string ““TRACE’ in them. Command expansion also occurs in input
redirected with * ‘< <"* and within quotation marks ("). Referto ¢sh(CP)inthe XENIX
Reference Manual formore information.

10.21  Special Characters

The followingtable lists the special characters of eshandthe XENIX system. A number
of these characters also have special meaning in expressions. Sce the csh manual
section foracomplete list.

Syntactic metachzracters

H Separates commandstobeexecuted sequentially
| Separates commandsinapipeline

()  Bracketsexpressionsandvariable values

& Followscommandstobe executed without waiting for completion

Filename metacharacters
/ Separatescomponentsofafile’spathname
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* Separatesroot pants of a filename from extensions
? Expansion char;lctermalching any single character
* Expansioncharactermatching any sequence of characters
i Expansionsequencematching any single character from a set of characters
Used atthe beginning of afilename toindicate home directories

! Usedtospecify groups of arguments withcommonparts
Quotation metacharacters
\ Preventsmeta—meaning of following single character

Preventsmeta—meaning of a group of characters

Like*, but allows variable andcommandexpansion-

Input/output metacharacters
< Indicatesredirected input
> Indicatesredirected output

Expansion/Substitution Metacharacters

3 Indicates variable substitution

! Indicateshistory substitution
Precedes substitutionmodifiers

Used in special forms of history substitution

¢ Indicatescommand substitution
Other Metacharacters
# Begins scratch filenames; indicates C—shell comments

—  Prefixesoption(flag) argumentsto commands
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11.1 What is the Visual Shell?

The Visual Shell vsh is a menu—driven XENIX shell. This chapter describes the use
1:d behavior of the vsh. 'This chapter assumes that the reader is familiar with some

“peneral XENIX concepts, specifically the structure of XENIX filesystemsandthe nature
of a XENIX ‘command’. No familiarity with any other shell, however, is assumed. if
you are a first—time user of the Visual Shell, please completely read the narrative
sections of this chapter. '

A ‘shell’ is a program which passes a command to an operating system, and displays
the result of running the command. The XENIX shells can also create ‘pipelines’ for
passing the output of one command to another command or ‘redirect” the outputinto a
file.

The other XENIX shells available arc sh and csh. These shells are called
‘command —line oriented’ shells. This means that the user enters commands one line
at a time. The sh and csh shells are full computer languages which require study and
some programming knowledge to usec effectively. These command—line shells are
powerful andefficient.

The vsh is a ‘menu—oriented’ shell. In a menu—oriented shell, the user is given the
- available commmands, or some of the available commands. The user can run the
command, by selecting from the menu.

The Visual Shell is a good shell for users who may not want to master a programming
language right away just to use XENIX or a specfic XENIX application. All Visual Shell
users shouldadditionally become familiar with some command—line shell usage.

Users familiar with command—line shells are in for a pleasant surprise if theytry the
Visual Shell. Experienced users will appreciate the efficiency and versatility of the
Visual Shell. The distinction is very much akin to the difference between a line—
oricntedtext editor anda full — screeneditor.

A menu shell canbe used effectively with very little study. Onthe other hand, amenu
shell can also restrict the user from using the operating system in creative, possibly
more efficient ways. The Microsoft Visual Shell strikes a balance in thisregard. The
Visual Shellisdesignedtodoall ofthe thingsthat the command—line shellscando.

11.2  Getting Started with the Visual Shell

This section describes how to enter, obtainhelp about, andleave the visual shell. This
section also describes what you w:ll seconthe screen while running the visual shelland
- howthe mems work.

Note the following convention for specifying keystrokes. CTRL refers to the CTRL
shift key. CTRL~Cmeans pressingthe CTRL and ‘c’ keys at the sametime. ALTrefers
to the ALT shift key. ALT—-H means pressing the ALT and ‘H’ keys at the same time.
Notethe irrelevance of case inentering Menu Selectioncharacters. For instance, press
either ‘Q’or‘q’ torunthe *‘Quit”* command from the mainmenu.

11.2.1 . Entering the Visual Shell
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Log in to XENIX. If you are not sure how to log in, consult the Operations Guide or
have someone knowlegeable about XENIX help you. When you have a shell prompt
(ypically ‘$’ or ‘%"), the operating system is waiting for a command. Enter the
command:

vsh

and pressRETURN.

11.2.2  GettingHelp

If at anytime you are not sure what to do, either run the ‘‘Help’’ Menu Sclection or
press ALT—H. Refer to the reference section of this chapter for infonnation about the
Helpcommand.

11.2.3 Leaving the Visual Shell

To exit the Visual Shell select the Quit command from the main menu. The simplest
way to do this is to simply press ‘q’ or ‘Q’. In response to the prompt ‘‘Type Y to
confinn’’, enter ‘y’ or ‘Y’. 1f you don’t want to exit the Visual Shell yet (perhaps you
pressed ‘q’ by mistake), enter any other character but ‘y’ or ‘Y". If you have invoked
the visual shell from another shell, as described above, you will necd to log out from
XENIX by entering CTRL~D or ‘logout’ and pressing RETURN. Ifthe Visual Shell is
yourdefault shell, you willautomatically be loggedout.

11.3  The Visual Shell Screen

11.3.1 Status Line

The bottom line on the screen is called the ‘status line’. The status line displays the
name of the current working directory, notifies you if you have mail, and gives the
date, timeandthe name of the operating system.

11.3.2 Message Line

The line above the ‘status line” is called the ‘message line”. The messagc line displays
specialoutput from XENIX commands, suchaserrorreports.

11.3.3 Main Menu

The next section of the screen above the message line is the ‘main menu’. The main
menudisplaysaselectionofuseful XENIX commands.

The currently selected menu command is highlighted on the screen. To select any
command, press the SPACE BAR. The next highlighted command is selected. The
BACKSPACE key will move to the previous command. Move through the menu until
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you have found the command you want. Torunthe currently selected command, press
RETURN. :

Y ou may also enter the first letter of a commandto select that command. 1f you enter
the first letter of the command, you donotneedtopressRETURN.

If you enteraletter whichdoes not correspondtoamenu selection, the message
Not a valid option

will be displayed. Try another option.
11.3.4 Command Option Menu

When you have selected a command, the main menu will be replaced with a command
option mem. The command optionmenu givesthe options available with the specific
command. Youmustfillinthe options with appropriate responses.

If you wish toreturnto the main menu without running the command, press CTRL—C,
(cancel). Ifyou want torunthe command withthe selected options pressRETURN.

The following keystrokesallow editing of optionresponses.

CTRL-1,CTRL-A,or‘tab’  Movetonextfieldinoptionsmenu.

CTRL-YorDEL Delete characterundercursor.

CTRL~-L Move cursortocharactertoright of current position
incurrent optionfield.

CTRL-K Move cursortocharacter toleft of current position
incurrent optionfield.

CTRL-P Move cursorto wordin current fieldtoright of the
current word.

CTRL-O Move cursorto wordin current fieldtoleft of the
current word.

11.3.5 Program Output

While running a command, commands given and output (unless redirected) will be
displayed above the menu and below the view window. The output scrolls up: moves
-from bottomtotop. Lines scrolling offthetop ofthe output window disappear.

Visual Shell command lines are listed with each argument preceded by the number in
the argument list enclosed in parenthescs. The command is named in the output
window by the menu command. Hence, if you run the command /bin/ls with the
argument — R, the output window will display the command line as follows:

Run (1) /binvls (2) =R
To change the command line format to reflect the actual XENIX command line
generatedby the Visual Shell, use the Options Output menu command.

11.3.6 View Window

A memu of currently accessible files and directories can be displayed at the top of the
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screen in alphabetical order, left to right, top to bottom. Note that this display is the
same as that obtained using the view command. This will be referred to as the ‘view
window' inthis chapter. Ifthe directory list is larger thanthe current window size, you
may scroll through using the key commands given below. To reset the window size,

usethe ‘Window’ mainmenucommand.

The currently selecteditem is highlighted inthe view window. Use the arrowkeys and
other key commands given at the end of this section to move the highlight around the
window.

If adirectory isbeing listed, subdirectories are shown enclosed in square brackets. To
view a subdirectory, press ‘=" while the directory is highlighted. To return to the
previous directory after viewing a subdirectory, press ‘—'. The parentdirectory of the
current directory is shown as ‘[. ] The current directory is shownas .]". Executable
files are preceded by an asterisk. The last modification date of the currently selected
item is given at the right margin of the last line of the window. The name of the item in
view inthecurrent window is givenin the upperright —handcorner of the window.

The view window may also display contents of files. Highlight a file, and press ‘=".
You may scroll through the file using the key commands givenbelow. While viewing
afile, thehighlighted arcacoversoneline.

1f you press ‘=" whileanexccutable file ishighlighted, that file willbe run.

If the Visual Shell requires a file or directory name, the currently selected View
Window item can be automatically entered inthe relevent option field by pressing any
directional movement key following selection of the command. This method saves
keystrokes and reduces the chance of making typing mistakes. On the other hand, if
you wish to explicitly enter a file or directory in an option ficld, type in the name after
selectingthecommand.

Usethesekeystrokesto select files fromthe view window:

WINDOW MOTIONKEYS
CTRL~-Q Movetostart (first item alphabetically) of view window.
CTRL-Z Movetoend(last item alphabetically) of view window.

CTRL-RCTIRL—-E  Scroll view window up.
CTRL-RCTRL-S  Scroll view window down.
=——=—————x Vijewindicated item, either file or directory.
Ifno view window is present, the current working directory
isdisplayed.
- Return window display toparentdirectory of
currently listed directory.
If viewingafile, exit from viewing that file.
Last view window isreturnedto.
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DIRECTIONAL MOVEMENTKEYS
ARROW UPor CTRL-E: Movchighlight upin view window.
ARROWDOWN orCTRL—-X:  Movehighlightdownin view window.
ARROWLEFT orCTRL—S: Movehighlightleft in view window.
ARROWRIGHT orCTRL-D:  Movehighlightrightin view window.

Movement beyond the left or right margin will proceedto the nextitem onthe previous
or next line unless at the edge of the view window. Movement beyond the top or
bottom edge of the current window will scroll the view window up ordown if there are
more items inthat direction inthe view window.

Note that there are two ways tomove thehighlight around. Eitherusethe keypad arrow
keys orthe clusterof fourkeysonthe farleft ofthekeyboard ‘e’, ‘x’, ‘s, and ‘d’ shified
withCTRL.

While viewing a file, the directicnal movement keys for up and left move the highlight
up, andthe keys for down and right move the highlighted linedown.

11.4 Visual Shell Reference

11.4.1 Visval Shell Default Mem

This section describes the default Visual Shell memu commands and options. The
menuoptionsare displayedat the bottom of the screen above the status line.

To invoke a command, move the highlight forwards through the main menu using the
space bar or the tab key, or backwards using the backspace key. Or simply press the
first letter ofthe command. '

Most commands require entering options. Move the cursor to the field using the
SPACE BAR, TAB key or BACKSPACE key, and type your response. To edit the
options, refer to the key commands listed above in the section in this chapter labelled
‘‘Command Option Menu’". To select an item from a View Window listing for
insertionina field, refertothe sectioninthischapter labelled *‘ View Window™*.

Note that some options have ‘switches’ with predefined (default) sclections. The
currently selected switch setting is highlighted. The default is the parenthesized
. setting. Forinstance, inthe switch:

Recursive: (yes) no

the default isrecursive. To change a switch, select the field and press the SPACE BAR
orBACKSPACE.

Copy

The Copy command can copy files and directories. Tocopy a file, select *‘File’’ from
the options, to copy adirectory, select ‘‘Directory””. A sub—menu willappear. Enter
the file or directory you wish copied in the from: field. Enter the file or directory you
wish copiedtotheo: field. Note that ifthe item in the to: field already exists, it willbe
overwritten, sobe careful.

The Copy Directory sub—menu has aswitch *‘recursive”’. Ifthis switch isset to yes,
all sub—directoriesand their contentsbelow the specified directory will be copied.
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Delete

The Delete command can remove files and directories. Inthe DELETE name: field
enter the name of the file or directory you want to remove. Note that once the file or
directory is deleted, the contents are gone forever unless you have another copy, sobe
careful.

Edit

The Edit command invokes the full—screen editor vi. The current directory will be
displayed inthe output window. Enter inthe option ficld EDIT filename: the name of
the file you wishtoeditusing vi.

To learn vi, consult the document ‘“vi: a Screen Editor’’ inthe XENIX User’s Guide ,
and the vi(C) manual page in the XENIX Reference. A vi reference card is also
available.

Help

The Help command (also available by pressing ALT ~H at any time), can give on—line
help regarding many aspects of Visual Shell use. The view window will display the
help file. Use the menu to select the topic you need help with. For instance, movethe
highlight to ‘Keyboard® using the SPACE BAR and press RETURN to view the help file
starting at the ‘Keyboard’ section. The ‘Next’ and ‘Previous® fields in the menu will
scroll through the the help file from the present location one screen at a time. Your
work will remain undisturbed. To return from Help, press CTRL-C or select the
‘Resume’ menu option. .

Mail
The Mail command enters the XENIX mail system. There are two options: ‘‘Send’’

and ‘‘Read”’ For more information about mail, refer tothe section of the XENIX Users
Guidetitled * ‘Mail"’ orrefertothe mail(C)manual page.

Name
The Name command renames anexisting file ordirectory. There aretwofields, From:

and To:. Enter the name of the file or directory you want to rename in From: and the
newnameinTo:

11.4.2 Options

The Options Main Menu Selection provides four sub—menus. These sub—menusrun
commands whichtypically areused infrequently or which have irre vocableresults.

Directory Option

The Directory commandhastwo sub—menus, Make and Usage.

Make Directory Option This command creates a new directory named what you
enterinthe name: field.

UsageDirectory Option Counts the number of disk blocksinthe directories specified
inthe name: ficld. The format is the same as the XENIX command Is —s. Refertothe
manualpagels(C).
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FileSystem Option

FileSystem has the five sub—menus: Create, FilesCheck, SpaceFree, Mount and
Unmount.

Create FileSystem Option Create FileSystem makes a XENIX filesystem. The
Create command performs radical systein maintenance and may have irrevocable
effects. Careisadvised whenusing Create FileSystem.

The functionality is the same as mkfs(C). Consult the mkfs(C) manuat page before
running Create FileSystem. Create FileSystem will prompt you for device, block size,
gap number and block number. Refer to the XENIX Operations Guide chapter on
“‘Using File Systems®’. The section *‘Creating a File System'’ also explains this
command. .
FilesCheck FileSystem Opticn FilesCheck checks the consistency of a XENIX
filesystem and attempts repair if damage is detected. The FilesCheck command
performs radical system maintenance and may have irrevocable effects. Care is
advised whenusing FilesCheck.

The functionality is the same as fsck(C). Consult the fsck(C) manual page before
running FilesCheck. FilesCheck will prompt you forthe devicetocheck.

OutputOption

The Output Option command has one switch, commands like: VShell XENIX'”. The
default is VShell. IF VShell is set, the vsh form of commands given appear in the
upward scrolling output window. If XENIX is specified, the XENIX command line
which vsh generated will be showninstead.

Permissions Option

The Permissions Option command allows changing the access permissions on files
anddirectorics. The functionality isthe same asthe chmod(C) command. Consult the
chmod manualpage if you donotunderstandthe concept of XENIX permissions.

In the name: field enter the name of the file or directory you wish to alter the
permissionson. Youmay only alter the permissions on files and directories you own.
Thereare fourswitches, who: ,read: , write: ,andexecute: .

The who: switch has four settings, All, Me, Group and Others. Allisthedefauk. All
refers to yourself, those with the same group id as yourself and others. Me refers to
-yourself. Grouprefersandall others with your group id. Ozhersreferstothose outside
your group. ’

Theread, write and execute switches have two settings, yesandno. The defaultis yes
for Me, and no for Groupand Others . This grants the giventype of permissionto those
specified in the who: switch. No takes away the giventype of permission from those
specifiedinthe who: switch.

11.4.3 Print

The Print command puts a file or filesin the queue for your lineprinter. Inthe filename;
optionfield, enterthe file orfiles you wanttoprint.
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1144 Quit ;

The Quit command exits the Visual Shell. The only option is Enter Y to confirm: .
Enter ‘Y’ or ‘y’ ifyoureally wanttoquit. Any otherkey cancelsthequit.

11.4.5 Run

The Run command executes a program or shell script. The name: option takes the
name of an executable file. Inthe parameters: option ficld enter flags to pass to the
executable file. The owput: option can specify a file to redirect output to or another
program to send the output to. Enter a vertical bar ‘I’ in the output field to use the pipe
menu.

1t is also possible to run an executable file by highlighting the name of thc file inthe
View Window andpressing ‘="

11.4.6 View

The View command allows you to inspect without altering the contents of files and
directories. View is also available at any time for an item highlighted in the View
Window by pressing ‘=". See the section above labelled ‘View Window' for the
detailsofusing View.

To alter the height and characteristics of the View Window, use the ‘Window’ menu
option. Seethe sectionbelow labelled ‘“Window**,

If you have invoked View from the menu, enter the name of the file or directory you
wishto view inthe VIEW name: field, or select from adirectory view window.

Toreturn fmm any View actiontothe prev:ously displayed View Wmdow. press the
minuskey‘—

If you View a non—executable binary ﬁle. non—ascii characters are dxsplayed asthe
character‘'@’.

11.4.7 Window

The Window command alters the height and redraw characteristics of the Visual Shcll
View Wmdow

The
WINDOW redraw: Yes (No)
switchturnsonor offredraw of the view window afterrunning acommand.

The heightinlines: field changes the number of lines displayed in the view window.
The minimum window height is 1 lines. The default window height is 5 lines. The
maximum windowheight is 1 Slines.



Using The Visual Shell

11.4.8  Pipes

XENIX allows output fromone program to be passed to another program or tobe put in
afile. Thisiscalled *piping’ or ‘pipelining’. Ifthe outputisplacedinafileitis saidtobe
‘redirected’. Pipingis supportedinthe Visual Shellthrough the pipemenu.

The Pipe menu is invoked by entering a vertical bar *I° character in any option field
named ourput: . For instance, the Run main menu and the Pipe menu itself have an
output: tield. The available Pipe menu commands are Count, Get, Head, More, Run,
Sortand Tail. Each Pipe menu sub—commandalsohas anoutput: field, whichallows
construction of pipelinesof arbitrary length.

11.4.9 Count

Count counts words, lines and characters in the input pipe. The default is all of the
above. There is a switch for each type of item to count. The Count Pipe Menu option
corresponds to the XENIX command we. Consult the manual page we(C) for the
functionality .

11.4.10 Get

Get looks for patterns in the input pipe. The pattern may be verbatim, or you may
specify a ‘‘regular expression’” to look for. Regular expressions may contain
‘wildcard’ characters which represent sets of strings. Consult the manual page
grep(C) forthe available wildcard characters.

The first Get switch is Unmarched (Yes) No . 1f you specify Yes (the default), alllines
containing the given pattern will be output. If Unmatched is set to off, all lines not
containingthe givenpattern will beoutput.

The secondGet switch is ignore case: which suppresses the case while looking for the
regular expression. The defaultisoff.

The third Get switch is line numbers: , which reports the line in the input stream which
the regular expression was matched on. Thedefaultison.

11.4.11 Head

Head prints a specified number of lines of the input stream starting from the first line.
The lines: field may be set to specify the number of lines at the head of the input stream
toprint. The defaultis$ lines.

The Head Pipe Menu option corresponds to the XENIX command head. Consult the
manual page bead(C) forthe functionality.
11.4.12 More

More allows viewing an input stream one screenat atime. The More Pipe Menu option
invokes the XENIX command more. Consult the manual page more(C) for the
functionality.
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11.4.13 Run

" The Run Pipe Menu option allows the specification of any command not in the Pipe
menu. The functionality isthe same asthe Visual ShellMainMenu Option *‘Run’’..

11.4.14 Sort

The XENIX sort utility can be invoked through the Sort Pipe menu option. The input
stream is sorted.

The first Sort switchis order: < >_ Select *>’, the default, 1o sort in ascending order.
Select ‘<’ tosort indescending order.

The second Sort switch suppressesthe case of charactersinthe sort. The defaultisoff.

ThethirdSort switch sortsthe input streamassuming an initial numeric ficldinthe input
stream. Ifthis switch is off, initial numbers will be sorted in ascii order, which means
that a line beginning with ‘10’ will be output before the line beginning with ‘2°. The
defaultisoff.

The fourth Sort switch sortsthe input streamindictionary order, rather thanasciiorder.

The Sort Pipe Menu option corresponds to the XENIX command sort. Consult the
manual page sort(C) for the functionality.

11.4.15 Tail

Tail prints a specified number of lines of the input stream upto the end of the stream.
The lines: ficld may be set to specify the number of lines to print. The default is 15
lines.

The Tail Pipe Menu option corresponds.to the XENIX command tail. Consult the
manual page tail(C) for the functionality .
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Ed

A.l1 Introduction

Ed is a text editor used to create and modify text. The text is normally a
document, a program, or data for a program, thus edis a truly general purpose
program. Note that the line editor ez, available with other XENIX packages is
very similar to ed, and therefore this chapter can be used as an introduction to
ezaswellasto ed.

A.2 Demonstration

This section leads you through a simple session with ed, giving you a feel for
how it is used and how it works. To begin the demonstration, invoke ed by

typing:
ed

This invokes the editor and begins your editing session. An asterisk ‘‘+”
prompts for commands to be entered. Initially, you are editing a temporary file
that you can later copy to any file that you name. This temporary file is called
the “editing buffer,” because it acts as a buffer between the text you enter and
the file that you will eventually write out your changes to. Typically, the first
thing you will want to do with an empty buffer is add text to it. For example,
after the prompt, type:

a

this is line 1

this is line 2

this is line 3

this is line 4

CNTRL-D

This “appends” four lines of text to the buffer. To view these lines on your
screen, type, '

1,4p

where the ‘1,4” specifies a line number range and the p command “prints” the
specified lineson the screen.

Now type
2p
to view line number two. Next type just

p

This prints out the current line on the screen, which happens to be line number
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two. By default, most edcommands operate ononly the current line.

A.3 Basic Concepts

This section illustrates some of the basic conceptsthat you need to understand
to effectively use ed.

A.3.1 The Editing Buffer

Eachtime you invoke ed, an area in the memory of the computer is allocated on
which you will perform all of your editing operations This area is called the
“‘editing buffer”. When you edit a file, the file is copied into this buffer where
you will work on the copy of the original file. Only when you write out your file
doyou affect the original copy of the file.

A3.2 Commands

’Commands are entered by typmg them at your keyboard Like normal XENIX
commands, entry of acommand isended by typing a NEWLINE. After you type
NEWLINE the command is carried out. In the following examples, we will
presume that entry of each command is completed by typing a NEWLINE,
although this will not be explicitly shown in our examples. Most commands are
single characters that can be preceded by the specification of a line number or a
line number range. By default, most commands operate on the “current line”,
described below in the section on ‘‘Line Numbers’’. Many commands take
filename or string arguments that are used by the command when it is
executed.

A.3.3 Line Numbers

Any time you execute a command that changes the number of lines in the
editing buffer, ed immediately renumbers the lines. At all times, every line in
the editing buffer has a line number. Many editing commands will take either
single line numbers or line number ranges as prefixing arguments. These
arguments will normally specify the actual lines in the editing buffer that are to
be affected by the given command. By default, a special line number called
‘““‘dot”’ specifies the current line.

A.4 Tasks

This section discusses the tasks you perform in everyday editing. Frequently
used and essential tasks are discussed near the beginning of this section.
Seldom-used and special-purpose commands are discussed later.
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A.4.1 Entering and Exiting The Editor
The simplest way to invoke edisto type:
ed
The most common way, however, isto type:
ed filename
where filename is the name of a new or existing file.

Toexit the editor, allyou need to doistype:

q

If you have not yet written out the changes you have made to your file, ed warns
you that you will lose these changes by printing the message:

?

If you still want to quit, type another q. In most cases you will want to exit by
typing:

w
q

so that you first write out your changes and only then exit the editor.

A.4.2 Appending Text: a

Suppose that you want to create some text starting from scratch. This section
shows you how to put text in a file, just to get started. Later we’ll talk about
howto changeit.

When you first invoke ed, it is like working with a blank piece of paper—there
is no text or information present. These must be supplied by the person using
ed, usually by typing in the text, or by readingitin from a file. We will start by
typing insome text and discuss how toread fileslater.

In ed terminology, the text being worked on is said to be “‘kept in a buffer”.
Think of the buffer as a workspace, or simply as a place where the information
that you are going to be editing iskept. In effect, the buffer is the piece of paper
on which you will write things, make changes, and finally file away.

You tell ed what to do to your text by typing instructions called “commands”.

Most commands consist of a single letter, each typed on a separate line. Ed
prompts with an asterisk (*). This prompting can be turned on and off with the
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prompt command, P.

The first command we will discuss is append (a) written as'the letter “a” on a
line by itself. It means *“append (or add) text lines to the buffer, as they are
typedin.” Appendingislike writing new material on a piece of paper.

To enter lines of text into the buffer, just type an “a”, followed by a RETURN, .
followed by the lines of text you want, like this:

a
Now is the time
for all good men
to come to the aid of their party.

To stop appending, type a line that contains only a period. The period (. ) tells
ed that you have finished appending. (You can also use CNTRL-D, but we will
use the period throughout this discussion.) If edseems to be ignoring you, type
an extra line with just a period (.) on it. You may find you’'ve added some
garbage lines to your text, which you will have to take out later.

After appendingis completed, the buffer contains the following three lines:

Now is the time
for all good men
to come to the aid of their party.

The aand . aren’t there, because they are not text.

To add more text to what you alrez.dy have, type another a command and
continue typing your text.

If you make an error in the commands you type to ed, it will tell you by
displaying the message:.

?
error.mcessage

A.4.3 Writing Out a File: w

You will-'probably want to save your text for later use. To write out the
contents of the buffer into a file, use the write (w) command followed by the
name of the file that you want to write to. This copies the contentsof the buffer
to the specified file, destroying any previous contents of the file. For example,
tosave the text in a file named tezt, type:

w text
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Leave a space between w and the filename. Ed responds by printing the
number of charactersit has written out. For instance, edmight respond with

68

(Remember that blanks and the newline character at the end of each line are
included in the character count.) Writing out 2 file just makes a copy of the
text—the buffer’s contents are not disturbed, so you can go on adding text toit.
If you invoked ed with the command “‘ed filename’’, then by default a w
command by itself will write the buffer out to filename.

This is an important point. Edat all times works on a copy of a file, not the file
itself. No change in the contents of a file takes place until you give a w
command. Writing out the text to a file from time to time asit is being created
is a good idea. If the system crashes or if you make some horrible mistake, you
will lose all the text in the buffer, but any text that was written out to a file is
relatively safe.

A.4.4 Leaving The Editor: q

To terminate a session with ed, save the text you're working on by writing it to
afile using the w command, then type:

q

The system responds with the XENIX prompt character. If you try to quit
without writing out the file ed will print

?
At that point, write out the text if you want to save it; if not, typing another
¢q" will get you out of the editor.
Exercise
Enter edand create some text by typing:
a
... text ...
Write it out by typing:
w filename

Thenleave edby typing:
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q

Next, use the cat command to display the file on your terminal screen to see
that everything has worked.

A.4.5 Editing A New File: e

A common way to get text into your editing buffer is to read it in from a file. -
This is what you do to edit text that you have saved with the w commandina
_ previous session. The edit { ¢) command places the entire contents of a file in
the buffer. If you had saved the three lines “Now is the time”’, etc., witha w
command in anearlier session, the ed command

e text
would place the entire contents of the file tezt into the buffer and respond with
68

which is the number of charactersin tezt. If anythingis alreadyinthe buffer, it
te deleted first.

If you use the e command to read a file into the buffer, then you don’t need to
use a filename after a subsequent w command. Edremembers the last filename
used in an e command, and w will write to thisfile. Thus, a good way to operate
is this:

ed

e file .
[editing session]
w

q

This way, you can type w from time to time and be secure in the knowledge that
if you typed the filename right in the beginning, you are writing out to the
proper file each time.

A.4.8 Changing the File to Write Out to: f

You can find out the last file written to at any time using the file (f) command.
Just type f without a filename. You can also change the name of the

remembered filename with f. Thusa useful sequenceis

ed precious
{ junk

which gets a copy of the file named precious, then usesf to save the text in the
file junk. The original file will be preserved as precious.
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A.4.7 ReadinginaFile:r

Sometimes you want to read a file into the buffer without destroying what is
already there. This function is useful for combining files. This is done with the
read (r) command. The command

1 text

reads the file tezt into your editing buffer and adds it to the end of whateveris
already in the buffer. For example, pretend that you have performed a read
after anedit:

e text
r text

The buffer now contains two copies of tezt i.e., six lines):

Now is the time
for all good men
to come to the aid of their party.
Now is the time
for all good men
to come to the aid of their party.

Like the w and e commands, after the reading operation is complete r prints
the number of charactersread in.

Exercise

Experiment with the e command by reading and printing various files. You
may get the error message

name
cannot open input file

where name is the name of a nonexistent file. This means that the file doesn't
exist, typically because you spelled the filename wrong, or perhaps because you
do not have permission to read from or write to that file. Try alternately
~ reading and appending to see how they work. Verify that the command

ed file.text

isequivalent to

ed
e file.text
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A.4.8 Displaying Lines On The Screen: p

Use the “‘print”’( p) command to print the contents of the editing buffer (or
parts of it) on the terminal screen. Specify the lines where you want printing to
begin and where you want it to end, separated by a comma and followed by the
letter “‘p”. Thus, to print the first two lines of the buffer (that is, lines 1 through

2) type:
1,2p
Edresponds with:

Now is the time
for all good men

Suppose you want to print all the lines in the buffer. You could use “1,3p” as
above if you knew there were exactly 3 lines in the buffer. But you will rarely
know how many lines there are, so ed provides a shorthand symbol for the line
number of the last line in the buffer—the dollar sign (§). Use it this way:

1,$p
This will print all the lines in the buffer {from line 1 to the last line). If you want
to stop the printing before it is finished, press the INTERRUPT key. Ed then
displays

?
interrupt

and waits for the next command.

To print the last line of the buffer, use:
$p

You can print any single line by typing the line number, followed by a p. Thus
1p |

produces the response
Now is the time

which is the first line of the buffer.

In fact, ed lets you abbreviate even further: you can print any single line by
typing just the line number; there’s no need to type the letter p. If you type
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$
ed prints the last line of the buffer.
You can also use $in combinationslike
$-1.$p

which prints the last two lines of the buffer. This helps when you want to see
how far you are in your typing.

The next step is to use address arithmetic to combine the line numbers like dot

(.) and dollar sign ($) with plus (+) and minus (-). (Note that “‘dot” is
shorthand for the current line, and is discussed in a later section.) Thus

$-1

prints the next to last line of the current file (that is, one line before the line §).
For example, to recall how far you were in a previous editing session

$-5$p

prints the last six lines. (Be sure you understand why it’s six, not five.) If there
aren’t six lines in the file, you’ll get an error message.

The command
.43,.+3p

prints from three lines before the current line (line dot) to three lines after. The
plus(+) can be omitted:

.-3,.3p
isidentical in meaning.

Another area in which you cansave typing effortin specifying linesisto use plus
and minus asline numbers by themselves. For example

by itself is a command to move back one line in the file. In fact, you can string
several minus signs together to move back that many lines. For example

moves back three lines, as does

-3
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Thus
-3,+3p
is also identical to

?.-3p+3p

A4.9 Disblaying The Current Line: dot (.)
Suppose your editing buffer still contains the following six lines:

Now is the time
for all good men
to come to the aid of their party.
Now is the time
for all good men
to come to the aid of their party.

Ifyou type

1,3p
eddisplays

Now is the time

for all good men

to come to the aid of their party.
Try typing:

P
Thisprints

to come to the aid of their party.
which is the third line of the buffer. In fact, it is the last (most recent) line that
you have done anything with. You can repeat this p command without line
numbers, and ed will continue to print line 3.
This happens because ed maintains a record of the last line that you did
anything to (in this case, line 3, which you just printed) so that it can be used
instead of an explicit line number. The line most recently acted onisreferred to
with a period (. ) and is called “‘dot”. Dot is a line number in the same way that

dollar ($) is; it means “the current line”, or loosely, “the line you most recently
did something to”. You can use it in several ways. One possibility is to type:
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.$p

This will print all the lines from (and including) the current line clear to the end
of the buffer. In our example these are lines 3 through6.

Some commands change the value of dot, while othersdo not. The p command
sets dot to the number of the last line printed. In the example above, p sets dot
to 6.

Dotisoften used in combinations like this one:
+1

Or equivalently:
+1p

This means “‘print the next line” and is one way of stepping slowly through the
editing buffer. You can also type

~1

This means “print the line before the current line”. This enables you to go
backwards through the file if you wish. Another useful command is something
like

-~3,-1p
which printsthe previous three lines.

Don’t forget that all of these change the value of dot. You can find out what dot
isat any time by typing:

Ed responds by printing the value of dot. Essentially, p can be preceded by
zero, one, or two line numbers. If no line numberisgiven, edprintsthe *“current
line”, the line that dot refers to. If one line number is given (with or without the
letter p), ed prints that line (and dot is set there); and if two line numbers are
given, ed prints all the lines in that range (and sets dot to the last line printed).
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If two line numbers are specified, the first cannot be bigger than the second.

Pressing RETURN once causes printing of the next line. It isequivalent to:
+1p

Try it. Next, try typing aminussign () by itself; it is equivalent to typing

~1p

Exercise

Create some text using the a command and experiment with the p command.
You will find, for example, that you can’t print line 0 or aline beyond the end of
the buffer, and that attempts to print lines in reverse order using ‘‘3,1p” do not
work.

A.4.10 Deleting Lines: d

Suppose you want to get rid of the three extra linesin the buffer. Use the delete
(d) command. Its action is similar to that of p, except that d deletes lines
instead of printing them. The lines to be deleted are specified for d exactly as
they are for p. Thus, the command

4,8d

deletes lines 4 through the end. There are now three linesleft in our example, as
you can check by typing:

1,$p

Notice that $ now is line 3! Dot is set to the next line after the last line deleted,
unless the last line deleted is the last line in the buffer. In that case, dot is set to

$.

Exercise

Experiment with-the a, e, r, w, p, and d commands until you are sure that you
know what they do, and until you understand how dot (.), dollar ($), and line
numbers are used.

Try using line numbers with a, r, and w, as well. You will find that a appends
lines after the line number that you specify (rather than after dot); that r reads
in a file after the line number you specify (not necessarily at the end of the
buffer}); and that w writes out exactly the lines you specify, not the whole buffer.
These variations are sometimes useful. For instance, you can insert a file at the
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beginning of a buffer by typing
Or filename
andyou can enter lines at the beginning of the buffer by typing:

0a
[input teat here]

Notice that typing

W
is very different from typing

w
since the former writes out only a single line and the latter writes out the whole
file.
A.4.11 Performing Text Substitutions: s
One of the most important ed commands is the substitute (s) command. Thisis
the command that is used to change individual words or letters within a lineor
group of lines. It is the command used to correct spelling mistakes and typing
errors.
Suppose that, due to a typingerror, line 1 says:

Now is th time

The letter ‘‘e’’ has been left off of the word “the”. You canuses tofix thisupas
follows:

1s/th/the/

This substitutes for the characters ‘“th”, the characters “the”, in line 1. To
verify that the substitution has worked, type

P
to get
Now is the time

which is what you wanted. Notice that dot must be the line where the
substitution took place, since the p command printed that line. Dot is always
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set this way with the s command.
The syntax for the substitute command follows:
[starting-line,ending-line]s/ pattern/ replacement/ cmde

Whatever string of characters is between the first pair of slashes is replaced by
whatever is between the second pair, in all the lines between starting-line and
ending-line. Only the first occurrence on each line is changed, however.
Changing everyoccurrence is discussed later in this section. The rules for line
numbers are the same as those for p, except that dot is set to the last line
changed. (If no substitution takes place, dot is not changed. This causes
printing of the error message:

?
search string not found

Thus, you can type

1,$s/speling/spelling/
and correct the first spelling mistake on each line in the text.
If no line numbers are given, the s command assumes we mean ‘“make the
substitution on line dot”, so it changes things only on the current line. This
leads to the very common sequence

s/something/something else/p
which makes a correction on the current line, then prints it to make sure the
correction worked out right. If it didn’t, you can try again. (Notice that thep is
on the same line as the s command. With few exceptions, p can follow any
command; no other multicommand lines are legal.)
It is also legal to type

s/string//
which means ‘““change the first string of characters to nothing’’ or, in other
words, remove them. This is useful for deleting extra words in a line or
removingextraletters from words. For instance, if you had

Nowxx is the time
you could type

s/xx//[p

to get
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Now is the time

Notice that two adjacent slashes mean “no characters”, not aspace. Theressa
difference.

Exercise

Experiment with the substitute command. See what happens if you substitute
aword on aline with several occurrencesof that word. For example, type:

a
the other side of the coin

.s/the/on the/p
Thisresultsin:
on the other side of the coin

A substitute command changes only the firet occurrence of the first string. You
can change all occurrences by adding a g (for “global”) to the s command, like
this:

Try using characters other than slashes to delimit the two sets of charactersin
the s command—anything should work except spaces or tabs.

. A.4.12 Searching

Now that you’ve mastered the substitute command, you can move on to
mastering another important concept: contextsearching.

Suppose you have the original three-line text in the buffer:

Now is the time
for all good men
to come to the aid of their party.

Suppose you want to find the line that contains the word “their’’, so that you
can change it to the word ‘‘the’’. With only three lines in the buffer, it’s pretty
easy to keep track of which line the word “their” is on. But if the buffer
contained several hundred lines, and you’d been making changes, deleting and
rearranging lines, and so on, you would no longer really know what this line
number would be. Context searching is simply a method of specifying the
desired line, regardless of its number, by specifying a textual pattern contained
in the line.
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The way to say ‘‘search for a line that contains this particular string'of
characters’ is to type:

/string of characters we want to find/
For example, the edcommand
[their/

is a context search sufficient to find the desired line—it will locate the next
occurrence of the characters between the slashes (i.e., “their’’). Note that you
do not need to type the final slash. The above search command is the same as
typing:

[their

The search command sets dot to the line on which the pattern is found and
printsit for verification:

to come to the aid of their party.
“Next occurrence” means that ed starts looking for the string at line “.+1”,
searches to the end of the buffer, then continues at line 1 and searches to line
dot. (That is, the search “wrapsaround” from § to 1.) It scans all the linesin the

buffer until it either finds the desired line or gets back to dot. If the given string
of characters can’t be found in any line, edprints the error message:

?
search string not found

Otherwise, ed prints the line it found. You can also search backwards in a file
for search strings by using question marksinstead of slashes. For example

?thing?
searches backwards in the file for the word “thing” as does
?thing

This is especially handy when you realize that the string you wantisbackwards
from the current line.

The slash and question mark are the only characters you can use to delimit a

context search, though you can use any character in a substitute command. If
you get unexpected results using any of the characters

S8 [ r\ &

read Section A5, “Context and Regular Expressions”.
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You can do both the search for the desired line and a substitution at the same
time, like this:

/their/s/their/the/p
Thisyields:
to come to the aid of the party.

The above command contains three separate actions. The first is a context
search for the desired line, the second is the substitution, and the third is the
printing of the line.

The expression ¢ /their /" is a context search expression. In their simplest form,
all context search expressions are like this—a string of characters surrounded
by slashes. Context searches are interchangeable with line numbers, so they
can be used by themselves to find and print a desired line, or asline numbers for
some other command, like s. They were used both ways in the previous
examples.

Suppose the buffer contains the three familiar lines

Now is the time
for all good men
to come to the aid of their party.

The edline numbers
/Now/+1
/good/
Jparty/-1

are all context search expressions, and they all refer to the same line (line 2). To
make a changein line 2, you could type

/Now/+1s/good /bad/
or

/good/s/good/bad/

or

/party/-1s/good/bad/
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The choice is dictated only by convenience. For instance, you could print all
three lines by ty ping

/Now/,[party/p
/Now/,/Now/+2p

or any similar combination. The first combination is better if you don’t know
howmany linesareinvolved.

The basic rule is that a context search expression is the same as a line number,
soit can be used wherever aline number is needed.

Suppose you search for
/horrible thing/
and when the line is printed you discover that it isn’t the ‘“horrible thing” that

you wanted, soit is necessary to repeat the search. Youdon’t have toretype the
search, because the construction

//
is a shorthand expression for ‘‘the previous thing that was searched for”,
whatever it was. Thiscan be repeated as many times asnecessary. You can also
go backwards, since

??

searches for the same thing, but in the reverse direction.

You can also use / / as the left side of a substitute command, to mean “the most
recent pattern”. For example, examine:

/horrible thing/

Ed printsthe line containing ” horrible thing”.

s//good/p

This changes “horrible thing” to “good”. To go backwards and change
“horrible thing” to “good”, type:

??s//good/
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Exercise

Experiment with context searching. Scan through a body of text with several
occurrences of the same string of charactersusing the same context search.

Try using context searches as line numbers for the substitute, print, and delete
commands. (Context searches can also be used with the r, w, and a

commands.)

Try context searching using ?tezt? instead of /tezt/. This scans lines in the
buffer in reverse order instead of normal order, which is sometimes useful if you
go too far while looking for a string of characters. It’s an easy way to back up in
the file you're editing.

If you get unexpected results with any of the characters
R 2 R N

read Section A.4, “Context and Regular Expressions”.

A.4.13 Changing and Inserting Text: c and i

This section discusses the change (c) command, which is used to change or
replace one or more lines, and the insert (i) command, which is used for
inserting one or more lines.

The ¢ command is used to replace a number of lines with different lines that you
type at the terminal. For example, to change lines “.4+1” through “$” to
something else, type:

+1,8c
type the lines of tezt you want here ...

The lines you type between the ¢ command and the dot (.) will replace the
originally addressed lines. This is useful in replacing a line or several lines that
have errorsin them.

If only one line is specified in the ¢ command, then only that line is replaced.
(You can type in as many replacement lines as you like.) Notice the use of a
period to end the input. This works just like the period in the append command
and must appear by itself on a new line. If no line number is given, the current
line specified by dot isreplaced. The value of dot is set to the last line you typed
in. Note that the terminating period and the line referenced by dot are
completely different: the first is used simply to terminate a command, the
second points at a specific line of text.
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The i command issimilar to the append command. For example

/string/i
type the lines to be inserted here ...

inserts the given text before the next line that contains “string’’. The text
between i and the terminating period is ineerted before the specified line. If no
line number is specified, dotisused. Dot isset to the last line inserted.

Exercise

The ¢ command is like a combination of delete followed by insert. Experiment
to verify that

start,endd

itézt]

isalmost the same as
start,endc
[tezt]
These are not preciselythe same if the last line gets deleted.

Experiment with a and i to see that they are similar, but not the same. Observe
that

line-numbera
[teat]

appends after the given line, while
line-numberi

[tezt]

inserts before it. If no line number is given, i inserts before line dot, while a
appends after line dot. -

A.4.14 Moving Lines: m

The move (m) command lets you move a group of lines from one place to
another in the buffer. Suppose you want to put the first three lines of the buffer
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at the end instead. You coulddoit by typing
1,3w temp
$r temp
1,3d

where tempis the name of a temporary file. However, you can do it more easily
with the m command:

1,3m$
This will move lines 1 through 3 to the end of the file. |
The general case is

start-line,end-linem after-this-line

There is a third line to be specified: the place where the moved text gets put. Of
course, the lines to be moved can be specified by context searches. If you had

First paragraph

end of first paragraph.
Second paragraph

end of second paragraph.

you could reverse the two paragraphslike this:
/Second/,fend of second/m/First/-1

Notice the -1. The moved text goes afterthe line mentioned. Dot getsset tothe
last line moved. Your file will now look like this:

Second paragraph

‘end of second paragraph

First paragraph

end of first paragraph
As another example of a frequent operation, you can reverse the order of two
adjacent lines by moving the first line after the second line. Suppose that you
are positioned at the first line. Then

m+

moves line dot to one line after the current line dot. If you are positioned onthe
second line,

m--

moves line dot to one line after the current line dot.
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The m command is more succinct than writing, deleting and rereading. The
main difficulty with the m command is that if you use patterns to specify both
the lines you are moving and the target, you have to take care to specify them
properly, or you may not move the lines you want. The result of a bad m
command can be a mess. Doing the job one step at a time makes it easier for you
to verify at each step that you accomplished what you wanted. It is also a good
idea to issue a w command before doing anything complicated; then if you
make a mistake, it’s easy to back up to where you were.

For more information on moving text, see Section A.4.18, *“Marking Your Spot

inaFile:k’.

A.4.15 Performing Global Commands: g and v

The “‘global” commands g and v are used to execute one or more editing
commands on all lines that either contain (g) or don’t contain (v) a specified
pattern.

For example, the command

8/XENIX/p
prints all lines that contain the word *“XENIX"’, The pattern that goes between
the slashes can be anything that could be used in a line search or in a substitute
command; exactly the same rules and limitationsapply.
For example,

g/"\:/p
prints all the troff formatting commands in a file (lines that begin with ¢“.”).
(For an explanation of the use of the caret (") and the backslash () see Section
A.5,“Context and Regular Expressions”.
The v command is identical to g, except that it operates on those lines that do
not contain an occurrence of the pattern. (Mnemonically, the “v" can be

thought of as partof the word “inverse”,

For example

v/*\./p
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prints all the linesthat don’t begin with a period (i.e., the actual text lines).

Any command can follow g or v. For example, the following command deletes
all lines that begin with **.”":

g/"\./d

Thiscommand deletes allempty lines:

g/"$/d

Probably the most useful command that can follow a global command is the
substitute command. For example, we could change the word ‘“Xenix”” to
“XENIX” every where, and verify that it really worked, with

g/Xenix/s/[XENIX/gp

Notice that we used // in the substitute command to mean ‘‘the previous
pattern”, in this case, “Xenix"”. The p command executes on each line that
matches the pattern, not just on those in which a substitution took place.

The global command makes two passes over the file. On the first pass, all lines
that match the pattern are marked. On the second pass, each marked line is
examined in turn, dot is set to that line, and the command executed. This
means that it is possible for the command that follows a g or v command to use
addresses, set dot, and so on, quite freely. For example:

g/"\.P/+

prints the line that follows each *“.P” command (the signal for a new paragraph
in some formatting packages). Remember that plus (+) means ‘“‘one line past
dot”’. And

g/topic/?"\.H?p

searches for each line that contains the word “topic”, scans backwards until it
finds a line that begins with a *“.H” (a heading) and prints it, thus showing the
headingsunder which ““topic’ ismentioned. Finally

g/ \-EQ/+,/"\.EN/-p

prints all the lines that lie between lines beginning with ‘“.EQ” and “.EN”
formatting commands.

The g and v commands can also be preceded by line numbers, in which case the
linessearched are only those in the range specified.

It is possible to give more than one command under the control of a global
command. For example, suppose the task is to change “x” to “y” and “a” to

“b” on all lines that contain *‘thing”’. Then
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g/thing/s/x/y/\
s/a/b/

is sufficient. The backslash (\) signals the g command that the set of
commands continues on the next line; the g command terminates on the first
line that doesnot end with 2 backslash.

Note that you cannot use a substitute command to insert a new line withina g
command. Watchout for this.

The command
&g/x/s//y/\
s/a/b/

does not work asyou might expect. The remembered pattern isthelast pattern
that was actually executed, so sometimes it will be ““x” (as expected), and
sometimes it will be “a” (not expected). Youmust spell it out, like this:

g/x/s/x/y/\
s/afb/

It is also possible to execute a, ¢ and i commands as part of a global command.
As with other multiline constructions, add a backslash at the end of each line
except the last. Thus, to add an “.nf”’ and *.sp’”’ command before each “.EQ”
line, type:

8/"\EQ/i\

.nf\

.sp
There is no need for a final line containing a period (.) to terminate the i
command, unless there are further commands to be executed under the global
command.

A.4.16 Displaying Tabs and Control Characters: |

Edprovides two commands for printing the contentsof the text you are editing.
Youshould already be familiar with p,in combinations like

1,$p
to print all the linesyou are editing, or
s/abc/def/p
to change “abc’’ to ‘‘def” on the current line. Less familiar is the “list” (1)

command which gives slightly more information than p. In particular, l makes
visible characters that are normally invisible, such as tabs and backspaces. If

A-24



Ed

you list a line that contains some of these, | prints each tab as ““>” and each
backspace as ““<”. This makes it much easier to correct the sort of typing
mistake that inserts extra spaces adjacent to tabs, or inserts a backspace
followed by aspace.

The 1 command also “folds” long lines for printing. Any line that exceeds 72
characters is printed on multiple lines; each printed line except the last is
terminated by a backslash (\ ), so you can tell it was folded. This is useful for
printing lineslonger than the width of your terminal screen.

Occasionally, the 1 command will print a string of .numbers preceded by a
backslash, such as \07 or \16. These combinations are used to make visible
characters that normally don’t print, like form feed, vertical tab, or bell. Each
backslash-number combination represents a single ASCII character. Note that
numbers are octal and not decimal. When you see such characters, be wary:
they may have surprising meanings when printed on some terminals. Often
their presence indicates anerror in typing, because they are rarely used.

A.4.17 Undoing Commands: u

Occasionally you will make a substitution in a line, only to realize too late that
it was amistake. The undo(u) command, letsyou ‘‘undo” the last substitution.
Thus the last line that was substituted can be restored to its previous state by

typing:
u

This command does not work with the g and v commands.

A.4.18 Marking Your Spot in a File: k

The mark command, k, provides a facility for marking a line with a particular
name, so that you can later reference it by name, regardless of its actual line
aumber. This can be handy for moving lines and keeping track of them as they
move. For example

kx

marks the current line with the name ““x”. If a line number precedes the k, that
line is marked. (The mark name must be a single lowercase letter.) You can
refer to the marked line with the notation:

‘X
Note the use of the single quotation mark ( °) here. Marks are very useful for
moving things around. Find the first line of the block to be moved and then
mark it with:
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ka

Thenfind the last line and mark it with
kb

Go to at the place where the text isto be inserted and type:
‘a,’bm.

Aline canhaveonly one mark name associated with it at any given time.

A.4.19 Transferring Lines: ¢t

We mentioned earlier the idea of saving lines that are hard to type or used
often, to cut down on typing time. Ed provides another command, called ¢ (for
transfer) for making a copy of a group of one or more lines at any point. Thisis
often easier than writing and reading.

The ¢ command is identical to the m command, except that instead of moving
linesit simply duplicates them at the place younamed. Thus

1,$t$
duplicates the entire contentsthat you are editing.

A common use for t is to create a series of lines that differ only slightly. For
example, you can type

a
Now is the time for all good men to come to the aid of their party.

¢, |[make 2 copy]

s/men/women/ change it a bit]

t. make third copy]

s/Now isfyesterday was/ [change it a bit]
Your file will look like this:

Now is the time for all good men to come to the aid of their party.
Now is the time for all good women to come to the aid of their party.
Yesterday was the time for all good women to come to the aid of their party.

A.4.20 Escaping to the Shell: !

Sometimes it is convenient to temporarily escape from the editor to execute a
XENIX command without leaving the editor. The shell escape (!) command,
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providesa way to do this.
Ifyoutype
lcommand

your current editing state is suspended, and the XENIX command you asked for
isexecuted. When the command finishes, ed will signal you by printing another
exclamation (!); at that point you can resume editing.

A.5 Context and Regular Expressiohs

You may have noticed that things don’t work right when you use characters
such asthe period {. ), the asterisk (*}, and the dollar sign ($) in context searches
and with the substitute command. The reason is rather complex, although the
solution to the problem is simple. Ed treats these characters as special. For
instance, in a context search or the first string of the substitute command, the
period (. ) means‘‘any character”, not a period, so

/xy/

meansa line with an *‘x”’, any character,and a “‘y’", not just a line with an *‘x”, a
period, and a “y”. A complete list of the special characters that can cause
trouble follows:

N B W

The next few subsections discuss how to use these characters to describe
patterns of text in search and substitute commands. These patterns are called
“regular expressions’’, and occur in several other important XENIX commands
and utilities, including grep(C), se d(C) (See the XENIX Reference Manual).

Recall that a trailing g after a substitute command causes all occurrences to be
changed. With

s/this/that/
and

s/this/that /g
the first command replaces the first ‘‘this” on the line with “that”. If there is
more than one ““this” on the line, the second form with the trailing g changes all
of them.
Either form of the s command can be followed by p or 1 to print or list the

contents of the line. For example, all of the following are legal and mean
slightly different things:
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s/this/that/p
s/this/that/}
s/this/that/gp
s/this/that/gl
Make sure you know what the differences are.

Of course, any s.command can be preceded by one or two line numbers to
specify that the substitution is to take place on a group of lines. Thus

1,$s/mispell/misspell/

changes the first occurrence of “‘mispell” to “misspell” in each line of the file.
But

1,$s/mispell/misspell/g

changes every occurrence in each line (and this is more likely to be what you
wanted).

If you add a p or ! to the end of any of these substitute commands, only the last

line changed is printed, not all the lines. We will talk later about how to print
all the lines that were modified.

A.5.1 Period: (.)
The first metacharacter that we will discuss is the period (. ). On the left side of

a substitute command, or in a search, a period stands for anysingle character.
Thus the search

/xy/
finds any line where “x”’ and *‘y”" occur separated by a single character, asin
8
x+y
X-y
XYy
xzy

andsoon.

_ Since a period matches a single character, it gives you a way to deal with funny
charactersprinted by 1. Suppose you have aline that appearsas

th\07is

when printed with the | command, and that you want to get rid of the \07,
which represents an ASCII bell character.
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The most obvioussolutionistotry

s/\07//

but this will fail. Another solution is to retype the entire line. This is
guaranteed, and is actually quite a reasonable tactic if the line in question isn’t
too big. But for a very long line, retyping is not the best solution. This is where
the metacharacter *.” comes in handy. Since \07 really represents a single
character, if we type

s/th.is/this/

the job is done. The period matches the mysterious character between the “h”
and the “1"”, whateveritis.

Since the period matchesany single character, the command

sf/-/\/

converts the first character on a line into a comma (,), which very often isnot
what you intended. The special meaning of the period can be removed by
preceding it with a backslash.

As is true of many characters in ed, the period (.) has several meanings,
dependingon its context. Thisline showsall three:

The first pericd is the line number of the line we are editing, which is called
‘‘dot”. The second period isametacharacter that matches any single character
on that line. The third period is the only one that really is an honest, literal
period. (Remember that a period is also used to terminate input from the a and
i commands.) On the right side of a substitution, the period (. ) is not special. If
you apply this command to the line

Now is the time.
the result is
.ow is the time.

which is probably not what you intended. To change the period at the end of
the sentence to a comma, type

s/\-1\/

The special meaning of the period can be removed by preceding it with a
backslash.
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A.5.2 Backslash: \
Since a period means “any character”, the question naturally arises: what do
you do when you really want a period? For example, how do you convert the
line _ :

Now is the time.
into

Now is the time?
The backslash (| ) turns off any special meaning that the next character might
have; in particular, “\.” converts the ““.” from a “match anything” into a
literal period, so you can use it to replace the period in “Now is the time.” like
this:

s/\-/*/

The pair of characters ‘\.” is considered by ed to be a single real period.

The backslash can also be used when searching for lines that contain a special
character. Suppose you are looking for a line that contains

.DE
at thestart of aline. The search
/.DE/
isn’t adequate, for it will find lineslike
JADE
FADE
MADE

because the “.” matches the letter “A” on each of the lines in question. But if
you type

/\\DE/
only lines that contain “.DE” are found.
The backslash can be used to turn off special meanings for characters other

than the period. For example, consider finding a line that contains a backslash.
The search

N
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won't work, because the backslash (\) isn’t a literal backslash, but instead
means that the second slash (/) no longer delimits the search. By preceding a
backslash with another backslash, you can search for aliteral backslash:

ANV

You cansearch for a forward slash (/) with

NI

The backslash turns off the special meaning of the slash immediately following
so that it doesn’t terminate the slash-slash construction prematurely.

A miscellaneous note about backslashes and special characters: you can use any
character to delimit the pieces of an s command; there is nothing sacred about

slashes. (But you must use slashes for context searching.) For instance, in aline
that containsseveral slashes already, such as

//exec [[sys.fort.go [/ ete...
you could use a colon asthe delimiter. To delete all the slashes, type
s:/:g
Theresultis:
exec sys.fort.go etc...
When you are adding text with aor i or ¢, the backslash hasno special meaning,
and you should only put in one backslash for each one you want.
Exercise
Find two substitute commands, each of which converts the line
\x\\y
into the line
\x\y

Here are several solutions; you should verify that each works:

s/\\\//

s/x..[x/

s/.ylyl
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A.5.3 Dollar Sign: §
The dollar sign*‘$”, stands for “the end of the line”’. Suppose you have the line
Now is the

and you want to add the word “time” to the end. Use the dollar sign ($) like
this:

s/$/ time/

toget
Now is the time

A space isneeded before ““‘time” in the substitute command, or you will get:
Now is thetime

You can replace the second comma in the following line with a period without
altering the first.

Now is the time, for all good men,
The command needed is:

s/$/./
to get

Now is the time, for all good men.

The dollar sign ($) here provides context to make specific which comma we
mean. Withoutit thes command would operate on the first comma to produce:

Now is the time. for all good men,
To convert: o
Now is the time.
into
Now is the time?

as we did earlier, we can use:

s/ 817/
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Like the period (.), the dollar sign ($) has multiple meanings depending on
context. In the following line

$s/$/8/
the first *“$”’ refers to the last line of the file, the second refers to the end of that
line, and the third is a literal dollar sign to be added to that line.
A.5.4 Caret: "

The caret { ) stands for the beginning of the line. For example, suppose you
are looking for aline that begins with ““‘the”. If you simply type

[the/

you will probably find several lines that contain *“the” in the middle before
arriving at the one you want. But with

/ the/
you narrow the context, and thus arrive at the desired line more easily.

The other use of the caret { " ) enables you to insert something at the beginning
of aline. For example

/1]
placesaspace at the beginning of the current line.

Metacharacters can be combined. To search for a line that contains only the
characters

P

you can use the command

[\ P$/

A.5.5 Star: *
Suppose you have a line that looks like this:
text x y text
where ‘“text” stands for lots of text, and there are an indeterminate number of

spaces between the “x”’ and the “y”. Suppose the job istoreplace all the spaces
between “x”’ and *“y”’ with a single space. The line is too long to retype, and
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there are too many spaces to count.
This is where the metacharacter “star” (¢) comes in handy. A character

followed by a star stands for as many consecutive occurrences of that character
as possible. To refer to all the spaces at once, type:

s/x *y/x y/

The ** #" means ““as many spaces as possible”. Thus “‘x *y” meansan “‘x”, as
many spacesas possible, thena ‘‘y”.

The star can be used with any character, not just a space. If the original
example was '

text X———mw——- y text
then all minussigns (~) can be replaced by a single space with the command:
s/x-*y/x y/

Finally, suppose that the line was:

If you blindly type
s/x.*yfx y/

The result is unpredictable. If there are no other x’s or y’s on the line, the
substitution will work, but not necessarily. The period matches any single
character so the *“.*’’ matches as many single characters as possible, and unless

you are careful, it can remove more of the line than you expected. For example,
if the line was like this

x text x.........y texty
then typing
s/x.2y/x y/

takes everything from the first “x” to the last “‘y’’, which, in this example, is
undoubtedly more than you wanted.

The solution is to turn off the special meaning of the period (.) with the
backslash (\):

s/x\.*y/x y/

Now the substitution works, for ‘\.*” means*‘as many periods as possible’’.
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There are times when the pattern *‘.#” isexactly what you want. For example,
to change

Now is the time for all good men ....
into

Now is the time.
use ““.3"' to remove everything after the “for’”:

s/ for.x/./
There are a couple of additional pitfalls associated with the star (+). Most
notable is the fact that ‘‘as many as possible” means zeroor more. The fact that
zero is a legitimate possibility is sometimes rather surprising. For example, if
our line contained

Xy text x y text
where the squaresrepresent spaces, and we said

s/x *y/x y/
the first “‘xy”” matches this pattern, for it consists of an “‘x”’, zero spaces, and a
‘y”. The result is that the substitute acts on the first “xy”, and does not touch
the later one that actually containssome intervening spaces.
The way around thisis tospecify a patternlike

/x  sy/
({3 1]

which saysan ““x”, a space, then as many more spaces as possible, then a “y”’, in
other words, one or more spaces.

The other pitfall associated with the star (*) again relates to the fact that zerois

a legitimate number of occurrences of something followed by a star. The
command :

s/x*/y/g

when applied to the line
abcedef

produces
yaybycydyeyfy

which is almost certainly not what was intended. The reason for this is that
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zero is a legitimate number of matches, and there are no x’s at the beginning of
the line (so that gets converted into a *“y”’), nor between the ‘‘a” and the **b” (so
that gets convertedinto a“‘y”), and so on. If you don't want zero matches, use

s/xx*/y/g

since ‘'xx*” is one or morex’s.

A.5.86 Brackets: [ and ]

Suppose that you want to delete any numbers that appear at the beginning of
all lines of a file. You might try a seriesof commands like

$s/"1s
/-2
1,$s/°3¢//

and so on, but this is clearly going to take forever if the numbers are at all long.
Unless you want to repeat the commands over and over until finally all the
numbers are gone, youmust get all the digits on one pass. Thatisthe purposeof
the brackets.

The construction
[0123456789]
matches any single digit—the whole thing is called a ‘‘character class”. Witha

character class, the job is easy. The pattern “[0123456789]*”" matches zero or
more digits (an entire number), so

1,$s/°[0123456789]¢//
deletes all digits from the beginning of all lines.

Any characters can appear within a character class, and there are only three
special characters (*, ], and -) inside the brackets; even the backslash doesn’t
have a special meaning. To search for special characters, for example, you can
type: ’

/NS 1)/

It’s a nuisance to have to spell out the digits, so you can abbreviate them as
[0-9); similarly, [a~z] standsfor the lowercase letters, and [A-Z] for uppercase.

Within [ ], the *“[” is not special. To get a *“]” (or a “~"’) into a character class,
make it the first character.

You can also specify a class that means “none of the following characters”.
Thisis done by beginning the class witha caret{ * ). For example
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[o-9]

stands for “any character ezcept a digit”’. Thus, you might find the first line
that doesn’t begin with a tab or space with a search like:

/[ (space)(tab)]/

Within a character class, the caret has a special meaning only if it occurs at the
beginning. Just to convince yourself, verify that

/'
finds aline that doesn’t begin with a caret.
A.5.7 Ampersand: &
To save typing, the ampersand (&) can be used in substitutions to signify the
string of text that was found on the left side of a substitute command. Suppose
you have the line

Now is the time
and you want to make it:

Now is the best time
Youcantype:

s/the/the best/
It’s unnecessary to repeat the word “‘the”. The ampersand (&) eliminates this
repetition. On the right side of a substitution, the ampersand means “whatever
was just matched”, so youcan type

s/the/& best/
and the ampersand will stand for “the”. Thisisn’t much of a savingif the thing
matched is just ““the”, but if the match is very long, or if it is something like
“_#” which matches a lot of text, you can save some tedious typing. There is

also much less chance of making a typing error in the replacement text. For
example, to put parenthesesin aline, regardless of its length, type:

s/+/(&)/
The ampersand can occur more than once on theright side. For example
s/the/& best and & worst/

makes
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Now is the best and the worst time
and

s/.#/&? &N/
convertsthe original line into

Now is the time? Now is the time!!

To get a literal ampersand use the backslash to turn off the special meaning.
For example

s/ampersand/\&/
converts the word into the symbol. The ampersandisnot special on the left side
of asubstitute command, only on the right side.
A.5.8 Substituting New Lines
Ed provides a facility for splitting a single line into two or more shorter lines by
“substituting in a newline”. For example, suppose a line has become
unmanageably long because of editing. If it looks like

text xy text

you can break it between the *‘x” and the “y” like this:

s/xy/x\
y/ Y

This is actually a single command, although it is typed on two lines. Because
the backslash (\) turns off special meanings, a backslash at the end of a line
makes the newline there no longer special.
You can in fact make a single line into several lines with this same mechanism.
As an example, consider italicizing the word “very” in a long line by splitting
‘“very” onto a separate line, and preceding it with the formatting command
“.I". Assume the line in question looks like this:

text a very big text
The command

s/ very [\
I\

very\
] Y
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converts the line into four shorter lines, preceding the word ‘‘very’’ with the
line *“.1”", and eliminating the spaces around the ‘‘very’’ at the same time.

When a new line issubstituted in a string, dot isleft at the last line created.

A.5.9 Joining Lines

Lines may be joined together, with the j command. Assume that you are given
the lines:

Now is
the time

Suppose that dot is set to the first line. Then the command
J

joins them together to produce:
Now is the time

No blanks are added, which is why a blank was shown at the beginning of the
second line.

All by itself, 2 j command joins the lines signified by dot and dot™+ "1, but any
contiguous set of lines can be joined. Just specify the starting and ending line
numbers. For example,

L$jp

joinsall the linesin a file into one big line and printsiit.

A.5.10 Rearranging a Line: \( and \)

Recall that ““&”’ is shorthand for whatever was matched by the left sideof an s
command. In much the same way, you can capture separate pieces of what was
matched. The only difference is that you have to specify on the left side just
what pieces you're interested in.

Suppose that you have a file of lines that consist of names in the form

Smith, A. B.

Jones, C.

andsoon, and you want the initials to precede the name, asin:

A-39



XENIX User’s Guide

A. B. Smith
C. Jones

It is possible to do this with a series of editing commands, but it is tedious and
error-prone.

The alternative is to “tag” the pieces of the pattern (in this case, the last name,
and the initials), then rearrange the pieces. On the left side of a substitution, if
part of the pattern isenclosed between \( and \), whatever matched that part is
remembered, and available for use on the right side. On the right side, the
symbol, “\1’, refers to whatever matched the first \(...\) pair; “\2”, to the
second \(...\), and soon.

The command

1$s/"\([#\), $\(*\)/\2 \t/

although hard to read, does the job. The first \{...\) matches the last name,
which is any string up to the comma,; this is referred to on the right side with
“\1”. The second \(...\) is whatever follows the comma and any spaces, and is
referred to as‘‘\2".

With any editing sequence this complicated, it's unwise to simply run it and
hope. The global commands g and v provide a way for you to print exactly
those lines which were affected by the substitute command, and thus verify
that it did what you wanted in all cases.

A.8 Speeding Up Editing

One of the most effective ways to speed up your editing is knowing what lines
will be affected by a command if you don’t specify the lines it is to act on, andon
what line you will be positioned (i.e., the value of dot) when a command finishes.
If you can edit without specifying unnecessary line numbers, you can save a lot
of typing.

For example, if youissue a search command like

/thing/

you are left pointing at the next line that contains “thing”. Then no addressis
required with commands like s to make a substitution on that line, or p to print
it, or | to list it, or d to delete it, or a to append text after it, or ¢ to change it, or i
to insert text before it.

What happens if there is no occurrence of ““thing’*? Dot is unchanged. This is
also true if the cursor was on the only occurrence of ‘‘thing”’ when you issued
the command. The same rules hold for searches that use ?...7; the only
difference is the direction in which you search.
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The delete command, d, leaves dot pointing at the line that followed the last
deleted line. When the line dollar ($) gets deleted, however, dot points at the
newline $.

The line-changing commands a, ¢, and 1, by default, all affect the current line.
If you give no line number with them, a appends text after the current line, ¢
changes the currentline, and i inserts text before the current line. :

The a, ¢, and i commands behave identically in one respect — when you stop
appending, changing or inserting, dot points at the last line entered. This is
exactly what you want when typing and editing on the fly. For example, you
can type

a
text
botch (minor error)

;/botch/correct/ (fix botched line)
a

more text

without specifying any line number for the substitute command or for the
second append command. Or you can type:

a
text
horrible botch (major error)

¢ (replace entire line)
fixed up line

Experiment to determine what happens if you add no lines with an a, c, or i
command.

The r command reads a file into the text being edited, at the end if you give no
address, or after the specified lineif you do. In either case, dot points at the last
line readin. Remember that you can even type

Or

toread a file in at the beginning of the text. (You can also type Oaor Iito start
adding text at the beginning.)

The w command writes out the entire file. I you precede the command by one
line number, that line is written out. If you precede it by two line numbers, that
range of lines is written out. The w command does not change dot: the current
line remains the same, regardless of whatlines are written out. Thisistrueeven
if you ty pe something like
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/"\\AB/,/"\.AE/w abstract
whichinvolves a context search.

(Since the w command is so easy to use, you should save what you are editing
regularly as you go along just in case the system crashes, or in case you
accidentally delete what you're editing.)

The general rule is simple: you are left sitting on the last line changed; if there
were no changes, then dot is unchanged. To illustrate, suppose that there are
three lines in the buffer, and the line given by dot isthe middle one:

x1
x2
x3

Thenthe command

~+s/x/y/p

prints the third line, which is the last one changed. But if the three lines had
been

x1
y2
y3

and the same command had been issued while dot pointed at the second line,
only the first line would be changed and printed, and that is where dot would be
set.

A.8.1 Semicolon: ;

Searches with /.../ and ?...? start at the current line and move forward or
backward, respectively, until they either find the pattern or get back to the
current line. Sometimes this is not what you want. Suppose, for example, that
the buffer contains lineslike this:
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ab

be

Starting at line 1, you would expect the command

/2/./b/p

to print all the lines from the “ab” to the “bc” inclusive. This is not what
happens. Both searches (for *“a” and for “b”’) start from the same point, and
thus they both find the line that contains “ab”. As a result, a single line is
printed. Worse, if there had been a line with a ““b” in it before the ““ab” line,
then the print command would be in error, since the second line number would
be less than the first, and it is illegal to try to print lines in reverse order.

This is because the comma separator for line numbers doesn’t set dot as each
address is processed; each search starts from the same place. In ed, the
semicolon (;} can be used just like the comma, with the single difference that use
of a semicolon forces dot to be set at the time the semicolon is encountered, as
the line numbers are being evaluated. In effect, the semicolon “moves” dot.
Thus, in our example above, the command

/af;/b/p

prints the range of lines from ‘‘ab” to *‘b¢”, because after the “a” is found, dot
isset to thatline, and then *‘b’’ is searched for, starting beyond that line.

This property is most often useful in a very simple situation. Suppose you want
tofind the secondoccurrence of ““thing”. Youcould type

/thing/
/!

but this prints the first occurrence as well as the second, and is a nuisance when
you know very well that it is only the second one you're interested in. The
solution is to type:

/thing/;//

This says “‘find the first occurrence of “thing”, set dot to that line, then find the
second occurrence and print only that”.

A-43



XENIX User’'s Guide

Closely related issearching for the second to last occurrence of something, asin:
?something?;??

Finally, bear in mind that if you want to find the first occurrence of something
inafile, starting at an arbitrary place within the file, it is not sufficient to type

1;/thing/
because if “thing” occursonline 1 it won’t be found. The command
0;/thing/

will work because it starts the search at line 1. This is one of the few places
where 0 is a legal line number.

A.6.2 Interrupting the Editor

Asa final note on what dot gets set to, you should be aware that if you press the
INTERRUPT key while ed is executing a command, your fileis restored, asmuch
as possible, to what it was before the command began. Naturally, some changes
are irrevocable — if you are reading in or writing out a file, making
substitutions, or deleting lines. These will be stopped in some unpredictable
state in the middle (which is why it usually unwise to stop them). Dot may or
may not be changed.

If you are using the print command, dot is not changed until the printing is
done. Thus, if you decide to print until you see an interesting line, and then
press INTERRUPT, to stop the command, dot will not not be set to that line or
evennear it. Dot isleft where it was when the p command was started.
A.7 Cutting and Pasting with the Editor
This section describes how to manipulate pieces of files, individual lines or
groups of lines. ' '
A.7.1 Inserting One File Into Another
Suppose you have a file called memo, and you want the file called teble to be
inserted just after a reference to Table 1. That is, in memosomewhere is a line
that says

Table 1 shows that ...

and the data contained in table has to go there.
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To put table into the correct place in the file edit memo, find “Table 1”, and add
the file table right there:

ed memo
/Table 1/

response from ed
.r table

The critical line is the last one. The r command reads a file; here you asked for
it to bereadin nght after line dot. Anr command, thhout any address, adds
linesat the end, soitisthe same as*‘$r".

A.7.2 Writing Out Part of a File

The other side of the coin is writing out part of the document you're editing.
For example, you may want to split the table from the previous example out
into a separate file soit can be formatted and tested separately. Suppose that in
the file being edited we have

TS
{lots of stufi]
.TE

which is the way a table is set up for the tbl program. To isolate the tablein a
separate file called table, first find the start of the table (the “.TS” line), then
write out the interesting part. For example, first type:

/°\.TS/
This printsout the found line:
TS
Next type
-/ \.TE/w table
and the jobis done. If you are confident, you can doit all at once with
/'\.TS/;/"\.TE/w table
The point is that the w command can write out a group of lines, instead of the
whole file. In fact, you can write out a single line if you like; just give one line

number instead of two. If you have just typed a horribly complicated line and
you know that it (or something like it} is going to be needed later, then save it—
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don’t retypeit. For example, in the editor, type:

a

lots of stuff
horrible line
W temp

a

more stuff

.r temp
a
more stuff

A.8 Editing Scripts

If a fairly complicated set of editing operations is to be done on a whole set of
files, the easiest thing to do is to make up a “script”, i.e., a file that contains the
operations you want to perform, then apply thisscript to each file in turn.

For example, suppose you want to change every ‘Xenix" to ‘‘XENIX'’ and every
“USA" to “America’ in a large number of files, Put the following linesinto the
file seript:

A S

q

Now you can type:

ed - filel <script
ed - file2 <script

This causes ed to take its commands from the prepared file seript. Notice that
the whole job has to be planned in‘'advance, and that by using the XENIX shell
command interpreter, you can cycle through 2 set of files automatically. The
dash (-) suppresses unwanted messages from ed.

When preparing editing scripts, you may need to place a period as the only
character on a line to indicate termination of input from an a or i command.
This is difficult to do in ed, because the period you type will terminate input
rather than be inserted in the file. Using a backslash to escape the period won’t
work either. One solution is to create the script using a character such as the
at-sign (@) to indicate end of input. Then, later, use the following command to
replace the at-sign with'a period:
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s/°6$/./

A.9 Summary of Commands

This following is a list of all ed commands. The general form of ed commandsis
the command name, preceded by one or two optional line numbers and, in the
caseof e, f, r, and w, followed by a filename. Only one command is allowed per
line, but a p command may follow any other command (except e, f, r, w, and q).

a

Appends, i.e., adds lines to the buffer (at line dot, unless a different
line is specified). Appending continues until a period istyped on a new
line. The value of dotisset to the last line appended.

Changes the specified lines to the new text which follows. The new
lines are terminated by a period on a new line, as with a. If no linesare
specified, replace line dot. Dot is set to the last line changed.

Deletes the lines specified. If none are specified, deletesline dot. Dot is
set to the first undeleted line following the deleted lines unless dollar
{8) is deleted, in which case dot is set to dollar.

Edits a new file. Any previous contents of the buffer are thrown away,
so issue a w command first.

Prints the remembered filename. If a name follows f, then the
remembered nameis set to it.

The command g/ string/commands executes commands on those
linesthat contain string, which can be any context search expression.

Inserts lines before specified line {or dot) until a single period istyped
on anew line. Dot is set to the last line inserted.

Lists lines, making visible nonprinting ASCII characters and tabs.
Otherwise similar to p.

Moves lines specified to after the line named after m. Dot is set to the
last line moved.

Prints specified lines. If none are specified, print the line specified by
dot. A single line number is equivalent to a line-numberp command.
A single RETURN prints ““.41”, the next line.

Quits ed. Your work is not saved unless you first give a w command.
Giveit twiceinarow to abort edit.

Reads a file into buffer (at end unless specified elsewhere.) Dot is set to
the last line read.
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u

w

The command ““s/string1/string2/" substitutes the pattern matched
by stringl with the string specified by string2in the specified lines. If
no lines are specified, the substitution takes place only on the line
specified by dot. Dot is set to the last line in which a substitution took
place; which means that if no substitution takes place, dot remains
unchanged. The s command changes only the first occurrence of
stringl on a line; to change multiple occurrences on a line, typea g
after the finalslash.

Transfers specified lines to the line named after t. Dot isset to the last
line moved.

The command v/string/commandsexecutes commandeon those lines
that do” not contain string.

Undoes the last substitute command.

Writesout the editing buffer to a file. Dot remains unchanged.

.== Printsvalueof dot. (Anequalsign by itself printsthe value of $.)

leommand

The line lemd-line causes emd-line to be executed as a XENIX
command.

[etring/

Context search. Searches for next line which contains this string of
characters and prints it. Dot is set to the line where string was found.
The search startsat .+1, wraps around from $§ to 1, and continues to
dot, if necessary.

string?
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symbol (%)  8-4
expression
enclosure 8=-15
evaluation order 8=-14
named expression 8-15
statement 8-19
for statement
break statement effect
8=-19
built-in statement 8-
19
description, use 8-9
format 8-20
range execution 8-10
relational operator
8-18
for, keyword 8-14
function call
defined 8-15
description 8-15
evaluation order 8=15
procedure 8-8



syntax 8-16
function

argument absence 8-8

array 8-9

calling See function

call

definition procedure

8-7

form 8-=7

identifier 8~-14

name 8-7

parameters 8-8

return statement See

return statement

termination, return

statement 8-20

variable automatic 8-T7

global storage class 8-18

greater-than sign (
>), relational
operator 8-18
>), relational
operator 8-9

hexadecimal digit

ibase 8-=5

obase 8-6

value 8-14
ibase

decimal input setting
8-5

defined 8-15
initial setting 8«5
keyword 8-14

named expression 8-15

setting 8<5

variable 8-7
identifier

array See array

auto statement effect

8-19

description 8-14

global 8-18

local 8-18
named expression 8-15
value 8=-18

if statement
built-in statement §-
19
description, use 8-9
format  8=20
range execution 8-10
relational operator
8-18
if, keyword 8-14
INTERRUPT key 8-2
introduction 8-1
invocation 8-1
keywords designated 8-14
language features 8-12
length
built-in function 8-16

keyword 8-14
less-than sign (<),
relational operator 8-18
less-than sign (<),
relational operator 8-9
line continuation
notation 8-6
local storage class 8-18
log function

availability 8-1
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loading procedure 8-13

math function library See

bel command
minus sign (=)
-subtraction operator
symbol 8-4
unary operator symbol
8-16
unary operator symbol
8-4
modulo operator
left to right binding
8-16
left to right bznding
8-4
scale 8-17
scale . 8-6
symbol (%) 8-4
multiplication operator

evaluation order 8-15

left to right binding
8-16
left to right binding
8-l
scale 8-16
scale 8«6
symbol (#) 82
symbol (%) 8.4
multiplicative operators
See also Specific
Operator
left to right binding
8-16
named expression 8«15
negative number, unary
minus .sign (=) 8-4

obase
conversion speed 8-6
defined 8-15
description 8-5
hexadecimal notation
8-6
initial setting 8-5
keyword 8-14
named expression 8-15
variable 8-7
operator
See also Specifxc
Operator
designated, use 8-l
parentheses (())
expression enclosure
8-15
function identifier
argument enclosure 8-
14
percentage sign (%),
modulo operator symbol
8-U
plus sign (+)
addition operator
symbol  8-U4
unary operator symbol
8=16
program flow alteration
8-9

quit command 81

quit command 8«3

quit statement
BC exit 8-20
built-in statement 8-
19

quit, keyword 8-14



quoted string statement
8-19
register See storage
register
relational operator
designated 8-18
designated 8-9
evaluation order 8-15
RETURN key 8-2
return statement
built-in statement 8-
19
description 8-20
form 8-7
return, keyword 8-14
scale command 8-T7
scale
addition operator 8-17

addition operator 8-6
arctan function 8-13
Bessel function 8-13
built-in function 8-16

command See scale
command

cos function 8-13
decimal digit value

8-7

defined 8-15
description 8«6
division operator 8-17

division operator 8-6
exponential function
8-13

exponentiation

operator  8-=17

exponentiation

operator §-6

initial setting 8-7
keyword 8-14

length function 8-16
length maximum 8~6
log function 8-13
modulo operator 8-17
modulo operator  8-6
multiplication

operator 8«16
multiplication

operator  §=6

named expression 8-15
sin function 8-13
square root effect 8-
16

square root effect 8-6

subtraction operator
8-17
subtraction operator
8-6
value printing
procedure 8-7
variable 8=7
semicolon (;), statement
separation 8-19
semicolon (;), statement
separation 8-3
sin function
availability 8-1
loading procedure 8-13

slash (/), division
operator symbol 8-4
space significance 8«12



XENIX User's Guide

square root

built-in function 8=16

keyword = 8-1lU

result as integer 8«5

scale procedure §-6

sqrt keyword 8-14
statement

See also Specific

Statement ‘

entry procedure 8-12

execution sequence 8-

19

separation methods 8-

19

types designated 8-19
storage classes 8-18
storage register 8-i
subseript

fractions discarded

8=9

truncation B8-14

value limits 8«9
subsceripted variable

array See array

description 8-9

subscript See

subscript
subtraction operator

left to right binding

8=l

scale 8-17

scale 8«6

symbol (-) 8-l
syntax 8-1

token composition 8«14
truncation use when 8-7

1-10

unary operator
designated 816
evaluation order 8«15
left to right binding
8=16
symbol (=) 84
variable
automatic B8-18
automatic 8-7
name 8«7
subscripted See
subscripted variable
while statement
break statement effect
8~19 ‘
built-in statement 8-
19
description, use 89
execution 8-21
range execution 8-10
relational operator
8-18
while, keyword 8-14
Bessel function See BC
Binary file See File
Binary logical and
operator T7T=34
Binary logical or
operator 7=34
BINUNIQ shell procedure 7=~
4y
BKSP key
BC 8-2
command=-1line buffer
editing 3-9
BKSP
vi cursor movement 5-17



Block special device U=16
Bourne shell
TERM variable 5-50
terminal type 5-50
Braces ({})
BC
compound statement
enclosure 8=19
function body
enclosure 8-T7
command grouping T-25
pipeline, command list
enclosure 7-20
variable
conditional
substitution 7-38
enclosure 7-11
Braces command ({}) 7-40
Brackets ([])
BC ,
array identifier 8-14
auto array 8-18
subscripted variable
8-9
directory name, use
avoidance 7=3
ed metacharacter See Ed
filename, use
avoidance 3-4
metacharacter T7-3
metacharacter 7-54
pattern matching See
metacharacter
pattern-matching
functions 3-8
test command, use in lieu

of 7=33

break command
for command control 7-24
loop control 7-24
shell built-in command 7=
40 ‘
special shell command 7-30

while command control T7-24

Buffer See Ed
Buffers See Vi 5<23
¢ command See Ed
C language
BC
comment convention
similarity 8-13
syntax agreement 81
shell language T7-1
C shell
TERM variable 5-=50
terminal type setting 5-50

cal command 4-29
Calculation
See also BC
example 4-30
Calculator functions See
BC
calendar command 4=30
Calendar reminder
service 6=32
Caret (™)
BC, exponentiation
operator symbol 8-l
ed use See Ed
mail, first message
specification 6«15

1=-11
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mail, first message
specification 6-34
mail, first message
specification 6=7
case command
description, use T=22
exit status 7-22
redirection 7-26
shell built-in command 7~
40
Case delimiter symbol
(i3) 7-54
Case significance 2-2
Case~part 7«52
cat command
ed See Ed
file
combining 47
contents display 2-3
Cat
command 4«7
cd arg command T7=30
cd command 4-15
directory change 3-5
directory change T-14
mail 6«22
mail 6-34
parentheses use T-14
time consumption
minimization 7-42
Changing password U4-2
Changing terminal types 4-3
Character class See Ed
Character counting 4-22
Character special
device U-16
chmod command 4-17

1=12

chmod command 4«19
directory permission
change 3«2
file permission change 3-1

chron option See Mail
CNTRL-D
background process
immunity 7-19
BC exit 8-2
BC exit 8-3
end-of=-file U4=2
logging out 2-5
mail 4-28
message sending 6-10
message sending 6-3
reply message
termination 6-12
reply message
termination 6-19
shell exit 6-21
shell exit 7=25
vi secroll 5«20
CNTRL=F
vi seroll 5-20
CNTRL=G
vi See Vi 5=11
CNTRL-H, mail 6=6
CNTRL-Q, output
resumption 44
CNTRL-S, output
stopping 44
CNTRL=-U
command-line buffer
editing 3-9
inserting as text 2-4
kill character 2-4



line kill 44
mail, line killing 6-11
mail, line killing 6«6

RETURN key effect 4.4
scanning sequence 7-18
substitution 7-8

Command list
case command,
execution T7-22

vi scroll 5-20
Co command See Vi
Colon (3)

command See Colon command
()
mail
command escape 6«26
network mail 6-13
PATH variable use 7-12
variable conditional
substitution 7-38
vi use See Vi

Colon command (:)

description 7-30

shell built-in command 7-
40

special shell command 7-30

Command line

ampersand (&) effect 3-9
buffer defined 3-9
defined 3-8
entry 4-4
erasure 4-4
execution 7-18
interpretation 3-9
multiple commands
entry 3~9
options
See also Specific
Option
designated 7-39
pipeline, use in 7-20
rescan 7-18

- defined T7-19

for command, execution 7=
23
grammar 7-=52

Command

See also Specific Command

background submittal 3-Q
batch processing See
background submittal
dash (=) use 3-4
defined 7-19
delimiter See Ed
directory See /bin
directory
directory See Directory
ed commands See Ed
enclosure in parentheses
(O)), effect T~U0
environment 7-15
execution 3-8
execution 7=2

RETURN key required 2-2

sequence H4-24
time 7-40
exit status See Exit
status
grammar 7-52
grouping
exit status T7-26

1-13
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parentheses (())
use T7-54
procedure 7-=25
WRITEMAIL shell
procedure 7=51
keyword parameter T-15
line See Command line
list See Command list
lowercase letters 3-9
mail commands summary 6-33

multiple commands
entry 3-9
multiple commands
entry 7-8
name error 2-2
output substitution
symbol 7-54
private command name 7-2
program invocation 3-8
public command name 7-2
RETURN key required 2-2
search
PATH variable T7-12
process T7-l2
separation symbol (;) 7-54

shell, built-in commands
designated T-U0
simple command

defined 7-19

defined 7-2

grammar 7-52
slash (/) beginning,
effect 7=-2

special shell commands See

Shell

1-14

special shell commands See
Specific Special Command
substitution
back quotation marks
) T-4
double quotation marks
(\o
procedure T-8

redirection
argument 7-6
syntax 3-9

typing error
correction 2-4
vi commands See Vi

Commands

at 4-22
atrm U4-23
cal 4-29
cat 4-7
ed 4-15
copy 4-14
cp 4-8
date 4-29
diff 4-19
diff3 4-20
echo #-20
find 4-9
head 4-6
kill 4=26
lc 411

1n 4-10

lpr 4-27
mkdir 4-13
more 4-5
mv 48
passwd 4-2
ps 4-24



pwd U414

rm 4-9

rmdir 4-13

sort 420

stty 4-4

tail 4-6

we H=22
Communication See Mail
Comparing files 4-19
compose escapes 6-1
Compose escapes See Mail
Concatenate See cat

command
Console 2=2
continue command

for command control 7-24

shell built-in command 7-

40

special shell command T7-30

until command control T7-2U4
while command control 7-=24

Control characters
filename use
restrictions 3-4

Control command
See also Specific Control
Command
redirection 7-26

Copy command 4-14

Copying a directory U4-14

Copying files 48

Copying See cp command

COPYPAIRS shell
procedure T-44

COPYTO shell procedure T7-U5
Counting, we command 4-22
cp command U4-8
CR key See RETURN key
Creating a directory 4-13
Creating a file 4=5
Current directory
change 3-5
procedure 4-14
description u4-14
printing 4-11
shorthand name 3-6
user residence 3-6
Current line
See Vi
Cursor movement
vi See Vi
Cutting and pasting
procedure See Ed
D command See Vi
d command
ed use See Ed
mail, message deletion See
Mail ,
d$ command See Vi
d0 command See Vi
Dash (-), permission
denial notation 4-16
ordinary file notation U4-
16
Dash (-)
command option use 3-4
filename, use
avoidance 3-l
switch use 3-9
date command 2-2
Date command 4-29

1-15
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dd command See Vi
Delete buffer See Vi
Deleting a file U4=9
Deletion See d command
Deletion
vi procedure See Vi
Delimiter See Ed
Demonstration 2-1
Device special file See
Special file
Device
filename 3-4
filenamerequired 3-4
pathname 3-4
Diagnostic output See
Output
Dial=up line See Background

process
Diff command 4-19
diff3 4-20

Digit grammar 7-52
Directory

/bin See /bin directory
/dev See /dev directory
/1ib See /1ib directory
/tmp directory 4-25
/tmp See /tmp directory
/tty See /tty directory
/usr See /usr directory
access permission See
Permission

changing 4-14

command See cd command
composition 3-2

copying 4-14

creating 4-13

current directory See
Current directory

1-16

description 3-2
diagram 3-3
file See File
filename
required 3-4
unique to directory 3-4

listing 4-12

columns 4-11
logging in result 3-2
long listing U-12
name, metacharacter
avoidance 7-3
nesting 3-2
parent directory See
Parent directory
pathname required 3-U4
permission notation #4-16
permission See Permission

protection 3-2
recursive listing 4-12
removing U4=13
renaming 4-13
search permission See
Permission
search
optimum order T7=42
PATH variable 7-42
sequence change 7-3
size effect 7-43
time consumption 742
size consideration 7-43
user control 3-2
working directory See
Current directory
Displaying a file u4=5



DISTINCT1 shell
procedure T-45
Division See BC
Division See Calculation
Dollar sign ($)
ed use See Ed
mail, final message
specification 6-15
mail, final message
specification 6-34
mail, final message
specification 6-7
positional parameter
prefix T=10
positional parameter
prefix 7-11
PS1 variable default
value 7=13
variable prefix T-11
vi See Vi
Dot (.)
command See Dot command
(.)
ed use See Ed
mail, current message
specification 6-15
mail, current message
specification 6-7
vi use See Vi
Dot command (.)
description, use 7-27

shell built-in command 7-

40 '
shell procedure
alternate 7-32

special shell command 7-30

Dot option See Mail
Double quotation marks See
Quotation marks, double
(\O
dp command See Mail
DRAFT shell procedure T7-U6
dw command See Vi
dw command See Vi 5-27
e command
ed use See Ed
mail 6-34
mail 6-7
mailR 6-21
echo command 2-3
echo command 4-20
-n option effect 7-35
description, use 7-35
mail 6-34
syntax 7-35
Ed
a command
append A-3
append A-48
backslash (\)
characteristics A-32
dot (.) setting A-41
dot (.) setting A-U48
global combination A-24

input termination A-30

input termination A=Y
abortion, q command A-48
address arithmetic A-9
ampersand (&)

literal A-38

metacharacter A-38

substitution A-38
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append See a command
asterisk (%),
metacharacter A=27
asterisk (®),
metacharacter A-34
at sign (@), script A-U7
backslash (\)
a command A-32
backslash (\)
¢ command A-=32
backslash (\)
g command A-24
backslash (\)
i command A-32
backslash (\)
line folding A-25
backslash (\)
literal  A-31
backslash (\)
metacharacter A-27
backslash (\)
metacharacter A-30
backslash (\)
metacharacter
escape A-=30
backslash (\)
metacharacter
escape A-=31
backslash (\)
metacharacter
escape A-38
backslash (\)
metacharacter
escape A-39
-backslash (\)
multiline
construction A-24

1-18

backslash (\)

number string A-25
backslash (\)

v command A~24
backspace printing A-25
brackets ([1)

character class A-37

metacharacter A=27

metacharacter A-36
buffer

description A-l

writing to file See w

command
¢ command

backslash (\)

characteristics A-32

dot (.) setting A-20

dot (.) setting A-41

dot (.) setting A-4§

global combination A-24

input termination A-20
line change A-19
line change A-U8§

caret (%)
character class A-37
line beginning
notation A-33
metacharacter A=-27
metacharacter A-33

cat command A-6

change command See ¢

-command

character class A-37
character
deletion at line
beginning A-36



command
See also Specific
Command
combinations A-24
delimiter character A-
31
description A-lY
editing command See e
command
form A-48
INTERRUPT key
effect A-U5
listing A-48
multicommand line
restrictions A-15
summary A-48

context search See search

current line See dot (.)
cutting and pasting
move command See m
command
procedures A-45
d command
deletion A-12
deletion A-48
dot (.) setting A-41
dot (.) setting A-U8
deletion See d command
delimiter
character choice A-31
description A-1
dollar sign ($)
last line notation A-12

last line notation A<=33

last line notation A-8
line end notation A-32
line end notation A=33
metacharacter A=27
metacharacter A-32
multiple functions A-=33

dot (.)

current line
notation A-9Q
description A-11
determination A-41
search setting A-16
search setting A-49
substitution
setting A-14
symbol (.) A-11
symbol (.) A=-30
value determination A-
12
value determination A-
49

duplication See t command

e command A-U8
e command A-H
edit See e command
entry A-3
equals sign (=)
dot value printing

(.=) A-12
dot value printing
(.=) A-l49

last line value
printing A-U49
escape command (!) A=27
escape command (!) A-49

1-19
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exclamation point (1),
escape command A-27
exit See q command
f command A-48
f command A-7
file
insertion into another
file A-Y45
writing out A-45
filename
change A-7
recovery A-7T
remembered filename
printing A-48
remembered filename
printing A-T7
folding A-25
g command .
a command
combination A-24
backslash (\) use A-24

¢ command
combination A-24
command
combinations A-23
command

combinations A-24
dot (.) setting A4-23
i command
combination A-24
line number
specifications A-24
multiline
construction A-24

s command
combination A<23

s command
combination A-U49

1-20

search, command
execution A-22
search, command
execution A-48
substitution A-15
substitution A-28
trailing g A-28

global command See g
command

global command See v
command

greater-than sign (>), tab

notation
A=25

grep command A-28
hyphen (=), character
class A-37

i

command

backslash (\)
characteristics A-32
dot (.) setting A-20
dot (.) setting A-i41
dot (.) setting A-d8
global combination A-24

input termination A-30
insertion A-19
insertion A-U§

in-line input secripts 7-47

input

termination A-20
termination A-30
termination A=l

insert command See i
command
INTERRUPT key

command execution



effect A-l5
dot (.) setting A-45
print stopping A-8
introduction A-1
invocation A-3
j command, line
joining A-39
k command, line
marking A-25
1 command
folding ‘A-25
line listing A-25
line listing A-U8
nondisplay character
printing A-25
number string A-25
s command
combination A-28
less-than sign (<)
backspace notation A-25

line beginning

character deletion A-36

notation A-33

line end
notation A-32

line number
0 as line number A-Ul
combinations A-9
summary A-48

line
beginning See line
beginning
break See splitting
folding A-25
joining A-39

marking A-26
moving See m command
number See line number

rearrangement A-U40
splitting A-39
writing out A-U6
list See 1 command
m command
dot (.) setting A=22
dot (.) setting A-48
line moving A-21
line moving A-U8
warning A-22
mail system See Mail
marking See k command
metacharacter
ampersand (&) A-38
asterisk (%) A-27
asterisk (%) A-34
backslash (\) A=27
backslash (\) A-30
brackets ([]) A=27
brackets ([]) A-36
caret (%) A-27
.caret (%) A-33
character class A=37
combination A-34 :
dollar sign ($) A-27
dollar sign ($) A-32
escape A-31
escape A-38
period (.) A=27
period (.) A=29
search A-37
slash (/) A-27
star (*) A-27

1-21
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star (%) A-34
minus sign (-), address
arithmetic A-9
move

command See m command

line marking A-26
multicommand line
restrictions A-15
new-line '

substitution A-39
nondisplay character
printing A-25
p command

dot (.) setting A-U5

multicommand line A-15

printing A-U8

printing A-8

s command

combination A-28
pattern search See search

period (.)
a command input
termination A-30
a command input
‘termination  A-4
¢ command input
termination. A-20
character
substitution A-29
dot symbol See Dot (.)

i command input
termination A-=30
literal A-30
metacharacter A-27

1=22

metacharacter A-29
s command, effect A-29
script problems A-47
search problems A=27
troff command
prefix A-23
plus sign (+), address
arithmetic A-9
print
command See p command

line folding A-25
RETURN key effect A-12
stopping A-8
q command
abortion use A-U8
quit session A-U8
quit session A<5
W command
combination A-48
question mark (?)
exit warning A-3
search error message
(?) A-=16
search repetition
(?2?) A-18
search, reverse
direction (? ?) A-17
search, reverse
direction (? ?) A-49
- write warning A-5
quit See q command
quotation marks, single
")
line marking A-26
r command
dot (.) setting A-42



dot (.) setting A-48
file insertion A-l5
positioning without
address A-i5

read file A-48

read file A-7

reading See r command
regular expression

description A-28
metacharacter list A-27

RETURN key, printing A-48
s command

ampersand (&) A-38
character match A-29
description, use A-13
description, use A-U9
dot (.) setting A-14
dot (.) setting A-#1
dot (.) setting A-49
g command

combination A-15

g command

combination A-23

g command

combination A-49

1 command v
combination A-28

line number A-28

new line A-39

p command .
combination A-28
search combination A-17

text removal A-15
trailing g A-28
undoing A-25

v command
combination A-23
script A-U7
search
dot (.) setting A-49
error message (?) A-16
forward search (/

/) A-=16
forward search (/
/) A-=49

global search See g
comm and

global search See v
command
metacharacter
problems A-27

next occurrence
description A-16
procedure A-16
repetition (//),
(2?) A-18

reverse direction (?

?) A-17
separator A-A3
substitution

combination A-17
sed command A-28
semicolon (;)
dot (.) setting A-Ul
search separator A-43
shell
escape See escape
command (1)
slash (/)
delimiter A-31
literal A-31
metacharacter A-27

1-23
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search forward (/ undo See u command

/) A=16 v command
search forward (/ a command
/) A-U49 combination A-24
search repetition backslash (\) use A-24
(/7) A=18 ¢ command
special character See combination A-24
metacharacter command

spelling correction See s
command
star (%),
metacharacter A-27
star (#),
metacharacter A-34
substitution
command See s command

t command .
dot (.) setting A-U9Q
transfer line A-26"
transfer line A-49

tab printing A=25

tbl command A-U46

termination See q command

text
removal See s command

saving A-5
transfer See t command
troff command printing A=
23
typing error correction
See s command
u command

undo A-25

undo A-49

1=24

combinations A-23
command

combinations A=-24
dot (.) setting A-23
global search,
substitute A-22
global search,
substitute A-49

i command

combination A-24
line number
specifications A<24
s command

combination A-23
command

description, use A5
dot (.) setting A-l2
dot (.) setting A-l9
e command

combination A-U8
file write out A-45
frequent use
advantages A-42
line write out A-U6
write out A-lU5

write out A-49
write out A5

write out

command See w command



warning A-5
EDFIND shell procedure 7-U7
Editor See Ed
EDITOR string, mail 6-29
EDITOR string, mail 6-39
EDLAST shell procedure T-U7
egrep See grep command
elif clause See if command
else clause See if command
Else-part grammar 7-52
Empty grammar 7-52
ENTER key See RETURN key
Equal sign (=)
BC
assignment operator
symbol 8~
relational operator
8-18
relational operator
8-9
ed use See Ed
mail, message number
printing 6-16
mail, message number
printing 6-=34
variable
conditional
substitution 7-38
string value
assignment 7-10
errdirect file 7-28
Error output
redirection 7-37
ESCAPE key
vi See Vi
Escape string, mail 6-29
Escape string, mail 6-39

eval command
command line rescan 7-18
shell built-in command 7-
40
Ex, ed similarity A-1
Exclamation point (!)
BC, relational operator
8-18
BC, relational operator
8-9
ed use See Ed
mail
network mail 6-13
shell command
execution 6-21
shell command
execution 6-25
shell command
execution 6-34
unary negation
operator T7-34
vi See Vi
exec arg command T7-30
exec command 740
Exit code See $? variable
exit command
shell built-in command 7~
u0
shell exit T7-25
special shell command 7-30

Exit status
$? variable 7-13
case command 7-22
cd arg command 7-30
colon command (3) 7=30
command grouping 7-26

1-25



XENIX User's Guide

false command 7-36
if command T7-21
read command T-30
true command 7-36
until command 7-23
wait command 7-31
while command 7-23
Exponentiation See BC
Exponentiation See
Calculation
export command
shell built-in command 7~
40
variable
example T-13
listing 7-16
setting T7-15
expr command. 7-35
command, mail 6«12
command, mail 6-20
command, mail 6<35
command
ed use See Ed
mail 6-11
nail 6-12
mail 6-19
mail 6=35
false command T~36
fgrep See grep command
fi command
if command end 7-21
mail 6=35
File descriptor
description, use 7=5
redirection 7-37
redirection 7-6
File permission
changing 4-17

" xm m

1=26

File permissions,
listing 4-12
File system
defined 3-3
diagram 3-4
organization 3-3
File
access
control 3-1
last access time 3-1
permission See
Permission
addition See creation
alphabetizing See sort
appending 4-7
attributes 3-1
binary file 3-1
combining 4-7
composition 3«1
copying 4-8
creating 4-5
with vi 652
creation
MKFILES shell
procedure T7-49
permission See
Permission
time 3-1
write permission
control 3-2
defined 3-1
deleting 4=9
deletion
write permission
control 3=2
descriptor See File
descriptor



directory See Directory
displaying 4-5
displaying 4-6
displaying 4=7

editing See Vi

filename See Filename
grammar T7-52

inode number See Inode
number

linking 4-10

listing 3=2

mail system files See
Mail

manipulation 44
modification time 3-1
moving U=7

moving 4-8

name See Filename
paginating 4-27
pathname required 3-4
pathname, printing 4-14
pattern search See Ed
pattern search See grep
command , ~
pattern search See Pattern
matching facility
permission See Permission

permissions 4-15

pipe interchange 7-U6
printing See Lineprinter
protection 3-1

removal 49

renaming 4-8

scratch file directory 3-6

shell procedure
creation 7=31

size in bytes 3-1
sorting 4-20
special file See Special
file
temporary file See
Temporary file
textual contents
determination 7-51
types designated 3-1
variable file creation See
Variable
Filename
argument 7-3
asterisk (%) wildcard 3-7
characters use
restrictions 3-4
description 3-U
ed See Ed
example designated 3-6
long listing 4-12
question mark (?)
representation 3-8
required 3-1
required 3-4
unique to directory 3-4
Files
comparing 4-19
Filter
description 7-T7
order consideration T-41
find command 4-9
Finding a file -9
finger command 4-=25
Flag See Option
fmt command, mail 6-25
for command
break command effect T-2U
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continue command
effect T=24
description, use T=23
redirection 7=26
shell built-in command 7~
40
for loop, argument
processing T7-17
Foreground process Hd-24
fork command 7-40
FSPLIT shell procedure T7-48
Full pathname See Pathname
g command See Ed
G command
vi See Vi
Global
ed use See Ed
variable check 7-33
goto command
See G command 5-5
Greater-than sign (

)>BC, relational
operator 8-18
)>BC, relational
operator 8-9
)>file combination 4=7
)>output
redirection 3-11
)>PS2 variable default
value T7-13
)J>redirection
symbol 2-3
Y>redirection
symbol 7-54

grep command 4-21
ed See Ed

1-28

Group permission See
Permission
h command
mail 6=16
mail 6=35
mail 6=9
vi use See Vi
H flag, mail 6«17
head command 46
headers command See Mail
ho command See Mail
Home directory U-15
HOME variable
conditional
substitution 7-39
description 7-12
i command See Ed
if command
COPYTO shell procedure 7-
45
description, use 7«20
exit status T7-21
fi command required 7-21
multiple testing
procedure 7-21
nesting 7-21
redirection 7-26
shell built-in command 7-
40
test command 7-33
IFS variable T7-12
ignore option See Mail
ignorecase option See
Vi 5«36
In-line input document See
Input
Inode number
defined 3-2



link See Link

1s command 3-2
required for file 3-1
required for file 3-2

Input
ed See Ed
grammar 7-52

in-line input
document 7-36
EDFIND shell
procedure T7-47
keyboard origin 3-10
redirection See
Redirection
standard input file 7-5
termination 4-2
Insert mode See Vi
Insertion See Ed
Internal field separator
shell scanning
sequence 7-18
specificaiton by IFS
variable 7-12
INTERRUPT key
background process
immunity 7-19
BC 8-2
command-line buffer
cancellation 3-9
ed use See Ed
foreground process
killing 4-24 _
logging in, nonsense
character removal 2-1
mail
askcc switeh 6-27
message abortion 6-11

message abortion 6-28
program stopping 2=5
Interrupt
handling methods 7-27
key See INTERRUPT key
Invocation flag See Option
Item grammar 7-52
j command See Ed
j command
vi use See Vi
k command See Ed
k command
vi use See Vi
Keyword parameter
-~k option effect 7=33
description 7-15 ,
Kill character See CNTRL-U
kill command 4-24
kill command 4-26
Killing a process .4-24
1 command 4-12
ed use See Ed
mail 6-19
mail 6-35
vi use See Vi
lc command 4-11
listing 2=3
Less-than sign (<)
BC, relational operator
8-18
BC, relational operator
8-9
redirection symbol 7-54
Less-than symbol (<)
input redirection 3-12
line command
shell variable value
assignment 7-9
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Line=oriented commands See
Vi 5«12
Line
beginning See Ed
counting See we command
writing out See Ed
linenumber option See Vi
Lineprinter
command See lpr command
file printing U4-27
queue information U=26
queue information 4-27
Link
command See 1ln command
defined 3«2
description 4-10
long listing U4-12
Linking files 4-10
list command '
mail 6-35
list option See Vi
LISTFIELDS shell
procedure 749
Listing directory
contents U-11
Listing See 1 command
Listing See lc command
1n command 4-10
Logging in 4«1
nonsense character .
removal 2-1
procedure 21
prompt character 2-1
resetting terminal
charchteristics 2-U
type-ahead not allowed 2-i

1-30

Logging out
background process
immunity 7-19
procedure 2=5
procedure 4-2
shell termination T7-25
Login directory
defined 7-12
new user 2«1
Login message 21
Login
procedure A4=1
Looping
break command 7T-24
continue command 7-24
control T-24
expr command T=36
‘false command 7-36
for command 7-23
iteration counting
procedure 7«36
time consumption 740
true command T-36
unconditional loop
implementation 7-36
until command 7=23
while command 7=22
while loop 7-i4
lpr command
file printing 4-27
mail
-m option 6-32
message printing 6-19
message printing 6-35
pipe 4-27
pr command combination U4
27 :



1s command

ec

ho # use in lieu of 7-35

function 3-2
inode number use 3-2
m command

ed
ma

See Ed
il 6-19

mail 6-35

Mfl

ag See Mail

magic option See Vi

mail
MAIL
Mail
-b
-C
-R
-u
-f
-f
-1
-1
-i
-1
-Mm
-S
-S
.m

”

()

command See Mail
variable 7=12

option 6-31

option 6-31

option 6-31

option 6-=31

option 6-31

option 6-9

option 6-30

option 6-31

option 6-39

option 6-9

option 6-32

option 4-28

option 6-31

ailrc file

alias contents 6-20
distribution list
creation 6-13
example 6=-27
options setting 6-13
set command 6-20
unset command 6-20
command See help command

a command See alias
accumulation 6-32

Alias 6-34

alias
a command 6-13
a command 6-=20

a command 6-34

display 6-13

network mail 6-13

personal 6-13

personal 6«27

R command 6-13

system-wide 6-27
askecc option 6-13
askec option 6-27
askce option 6-39
asksubject option 6-27
asksubject option 6-39
asterisk (¥%)

character matching 6=7

message saved, header
notation 6-16
message saved, header
notation 6-18
at sign (€), ignore switch
echo 6-30
at sign (@), ignore switch
echo 6-39
autombox option
description, use 6«30
description, use 6=39
effect 6-18
H flag 6-1T7
ho command 6-19
autoprint option 6-28
autoprint option 6-39
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BACKSPACE key 6-11
BACKSPACE key 6-6
Bec field See blind carbon
copy field
blind carbon copy field
description 6-5
editing 6-23
editing 6-24
escape See bceec escape

box See Mailbox
carbon copy field
additions prompt 6-13
blind See blind carbon
copy field
description 65
display 6-4
editing = 6-24
escape See ¢ escape
escape See c¢c escape
option See askcec
option
R command effect 612
caret (7), first message
specification 6-15
caret ("), first message
specification 6-34 ‘
caret ("), first message
specification 6«7
ce field See carbon copy
field
¢d command 6-22
ed command 6~34
chron option 6«28
chron option 6-39
CNTRL-D
message reply 6-12

1=32

message reply 6-19

message sending 6-10
CNTRL-H, backspace 6-6
CNTRL-U, line killing 6-11

CNTRL-U, line killing 6-6
colon (3)
escape See command
escape ( 3)
network mail 6-13
command escape ( :) 6-26
command escape ( $) 6-37
command line options 6-31
command mode
description, use 6-7
help command 6-14
options setting 6-13
command
See also Specific
Command
descriptions 6-14
escape See command
escape ( @)
invocation 6-14
mail command See mail
command
summary 6-33
syntax 6«8
compose escape ( 1) 6-37
compose escape ( }) 6=37
compose escapes
" See also Specific
Escape
compose mode exit 6-6
edit mode entry 6-7
heading escapes 6«23
listing 6-11



listing 6-2
m command 6-19
reply 6-19
summary 6=37
tilde ( ) component 6~
1
compose mode
compose escapes See
compose escapes
description, use 6-6
edit mode entry 6-7
entry from command
mode 6-11
entry from shell 6-11
tilde escapes See
compose escapes
concepts 6-4
d command U4-28
d command 6-11
d command 6-17
d command 6-34
d command 6-4
d command 6-7
dead.letter file
escape See d escape
nosave switch
effect 6-28
undelivered message
receipt 6-=10 ‘
deletion See message
distribution list
creation 6-12
dollar sign ($), final
message specification 6-15

dollar sign ($), final
message specification 6-34

dollar sign ($), final
message specification 6-7
dot (.), current message
specification 6-15
dot (.), current message
specification 6-7 '
dot option 6-28
dot option 6-39
dp command 6-17
dp command 6-34
e command 6-21
e command 6-34
echo command 6-34
editor escape See e
escape
editor escape See v
escape
EDITOR string 6-29
EDITOR string 6-39
entry 6=9
equal sign (=), message
number printing 6-16
equal sign (=), message
number printing 6-34
escape string 6-29
escape string 6-=39
exclamation point (!)
network mail 6-13
shell command
execution 6-21
shell command
execution 6-25
shell command
execution 6-34
exit
q command 4-28
q command 6-17
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q command 6=36
q command 6-4
q command 6-9
x command 6-18
x command 6-~34

f command 6-11

f command 6-12

f command 6-19

F command 6«20

f command 6=-35

fi command 6-35

file switch See ~f option

files designated 6-33
forwarding:

messages not

deleted 6-17

procedure See F

command

command 6-16

command 6«35

command 6=9

flag, message saving 6-

nyys

17
header
characteristics 6-16
command See h command
defined 6-8
display 6«3
display 6-8
display 6=-9
listing 6-35
windows 6-16
windows 6-8
heading
compose escapes 6-23
composition 6«5

1-34

help command (?) 6-14
help command (7). 6=3
help escape ( ?) 6«11
help escape ( ?) 6=-22
help escape ( ?) 6=37
ho command
description 6-19
B flag 6-17
message saving 6«35
hold command See ho
command
ignore switch See =i
option
INTERRUPT key
message abortion 6-11
message abortion 6-28
recipient list 6-27
introduction 6-1
invocation, ~i option 6-9
1l command 6-19
1 command 6-35
line killing 6-11
line killing 6-6
list command 6-35
lpr command
-m option 6«32
message printing 6-19
message printing 6-35
m command 6-19
m command 6«35
M flag, message saving 6-

7

mail command
command mode entry 6-7

command. mode entry 6-9
compose mode entry 6-11



help 6-3
message reading 6-10
message reading 6-3
message sending 6-2
message sending 6-35
mail escapes See M
escape :
mailbox See Mailbox
mb command 6-18
mb command 6-35
mbox command See mb
command
mchron option 6-39
message number
command 6-16
command 6-34
message printing 6-10
printing 6-16
printing 6-34
types 6-7
message-list
argument, multiple
messages 6-12
composition 67
full message-list
description 6-8
message
abortion 6-11
abortion 6-28
abortion 6-9
advancement 6-10
advancement 6-34
body 6-6
composition 6<5
deletion 4-28
-deletion 6-11
deletion 6-17

deletion 6-34

deletion 6-4

deletion 6-7

deletion undoing 6-17

description 6-5

display 4-28

editing 6-11

editing 6-21

editing 6-31

editing 6-34

file inclusion 6-24

forwarding See

forwarding

header See header

heading See heading

insertion into new

message 6-25

list See message-list

listing 6-=3 .

number See message

number

printing See printing

range description 6-7

reading 6-10

reading 6-3
~reading into file 6-9

reply See reply

saving See saving

sending See sending

size 6-21

size 6-36

specification 6-12-

undeletion 6«11
metacharacters 6-15
metacharacters 6-7
metoo option 6-28
metoo option 6=39
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minus sign (-), message
advancement 6-34
network mail 6-13
noisy phone line 6=9
nosave option 6=28
nosave option 6-39

number command See message

number
options
See also Specific
Option
command line
options 6«31
setting 6-13
summary 6-39
switch option
setting 6<20
organization 6«32
p command
message printing 6-14
message printing 6-36
message printing 6-U4
message printing 6-7
" syntax 6-8
page option 6-29
period (.), dot use See
dot (o)
phone line noise 6-9
plus sign (+), message
advancement 6-34
printing
command See lpr
command
command See p command
escape See p escape
lineprinter See lpr
command

1-36

procedure 6-10
procedure 6-7

top five lines See ¢
command

'programa designated 6=-33

prompt 4-28

prompt 6-3

qQ command
exit 4-28
exit 6-17
exit 6-36
exit 6=l
exit 6-9

message abortion 6-28
question mark (?)
command summary
printing 6-34
compose escape help See
help escape ( ?)
help command 6-14
quiet option 6-28
quiet option 6-40
R command
alias effect 6-13
r command
compose mode entry 6-11

message reply 6-11
R command :
message reply 6-12
r command
" message reply 6-19
message reply  6-36
read escape See d escape

read escape See r escape



reading U-28
recipient list, name
addition 6-23
record string 6=-29
record string 6-40
reminder service 4-30
reminder service 6-=32
Reply command See R
command
return receipt request
field 6-5
s command
flag 6-16
message saving 6-<18
message saving 6-36
system mailbox, message
deletion 6-17
saving
asterisk (%)
notation 6-18
automatic 6-17
command See s command
flag 6-16
ho command 6-=35
M flag 6-17
message display 6-U
s command 6-18
s command 6-36
system mailbox 6-9
W command 6-18
w command 6-37
se command See set
command
sending 4-27
cancellation
impossible 6-3
multiple recipients 6-
10

network mail 6-13
procedure 6-10
to self 6-2
session abortion 6-11
set command
description, use 6=20
description, use 6-36
option control 6-39
set options defined 6-27
sh command 6-21
sh command 6-36
shell commands 6-21
shell escape ( 1) 6=25
shell escape ( |) 6=25.
SHELL string 6-29
SHELL string 6-40
si command 6-21
si command 6-36
so command 6-22
so command 6-36
source command See so
command
special characters See
metacharacters
startup file 6-27
string option
‘'setting 6-20
summary 6-39
subject escape See s
escape
subject field 6-U
subject field 6~5
subject switch See -s
option )
subject switch See
asksubject option
switch See Option
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system composition 6=33
system mailbox, message
retention 6-9
t command .
message top
printing 6-12
message top
printing 6-16
message top
printing 6-36
toplines option 6-16
tilde escapes See compose
escapes
tilde quote escape
( ) 6-26
tilde quote escape
( ) 6=37
to field
mandatory 6«5
R command effect 6-12
top command See t command

toplines option 6=40

toplines string 6-30

u command 6-11

u command 6-17

u command 6-36

u command 6=T7

undeletion See u command

unset command
description, use 6=20
description, use 6-37
option control 6-39

v command 6-21

v command 6-37

v command 6-7

variable See MAIL

variable
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vertical bar ({) escape
See shell escape ( })
VISUAL string 6«29
VISUAL string 6-40
w command

message write out 6-18

message write out 6-37
system mailbox, message
deletion 6-17
write escape See w
escape
write out See w command
X command
exit 6-18
exit 6-34
session abortion 6-11
you have mail message 2-1
! See shell escape ( 1)
: See command escape
{ 2)
? See help escape ( ?)
b escape 6-23
bec escape 6-38
¢ escape 6«23
cc escape 6-38
d escape 6-24
dead escape 6-38
e escape 6-23
editor escape 6-38

~h escape 6~24

headers escape 6-38
M escape 6=25
message escape 6-38
p escape 6-22
print escape 6-~38
quit escape 6-38



r escape 6-24
read escape 6-38
s escape 6=-23
subject escape 6-38
t escape 6-23
to escape 6-38
v escape 6-23
visual escape 6-38
w escape 6-25
write escape 6-38
| See shell escape ( })
See tilde quote escape
« )
Mailbox
cleaning out 6-32
command 6-18
reading in 6-9
system mailbox 6-5
user mailbox
filename 6<5
message saving
notation 6-17
Make directory See mkdir
command
Marking See Ed
mb command See Mail
mbox command See Mail
mchron option
mail 6-39
mesg option See Vi
Metacharacter
asterisk (#¥) 7-54
brackets ([]) 7-54
directory name use
avoidance 7=3
escape T-4
list designated 7-54

mail 6-15
mail 6=-7
question mark (?) T-S4
redirection
restriction 7-6
metoo option See Mail
Minus sign (=)
BC
subtraction operator
symbol 8-l
unary operator symbol
8-16
unary operator symbol
8-4
mail, message
advancement 6-34
redirection effect 7-36
subtraction operator
symbol 8-4
variable conditional
substitution 7-38
mkdir command U4-13
MKFILES shell procedure 7-
49
more command 45
Move See mv command
Multiple way branch See case
command
Multiplication See BC
mv command 47
mv command U8
directory moving 4-13
n command See Vi
Name grammar 7-52
Name special file 4-16
Named pipe U-16
newgrp command
description 7-30
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shell built-in command 7-
40
special shell command T7-30

Newline substitution See
Ed ,

next command See Vi 5<4i

nohup command 7=19

nosave option See Mail

nu command See Vi 5-24

Null command See Colon
command (:)

NULL shell procedure 7-50

Number sign (#), comment
symbol T=~54

Operator See BC

Option
See also Specific Option
configuration 3«9
DRAFT shell procedure 7=l

grouping 3-9

invocation flags 7-39

mail options See Mail

multiple options
grouping See grouping

_ separate listing 3-10
position 3-9
tracing, $- variable T-14
Options
terminal 44
vi options See Vi
Or-if operator (}!)
command list 7-19
description, use 7-20
designated 7-54

1-40

Ordinary file See File
Output
append symbol (
) T<5
»>) T-54
appending :
procedure 3«11
symbol (>>>>) 3-11
control Ul
creation symbol (
>) T=54
diagnostic output file 7-5

error redirection 7-37
grammar 7=52
redirection 2-3
redirection 4-7
redirection See
Redirection
resumption 44
standard error file See
diagnostic output file
standard output file 7=5
terminal screen '
destination 3-10
to file 2-3
p command
ed use See Ed
mail '
message printing 6-14
message printing 6«36
message printing 6-U
message printing 6-7
syntax 6-8
page option See Mail
Parent directory
description 3-6



shorthand name 3-6
Parentheses (())
BC
expression enclosure
8-15
function identifier
argument enclosure 8-
14
command grouping 7-25
command grouping 7-40
command grouping 7-54
pipeline, command list
enclosure 7-20
test command operator 7-34

passwd command 4-2
Password
changing 4-2
logging in 2«1
new user 2-1
PATH variable
conditional
substitution 7-39
description 7=-12
directory search
effect 7T-U42
sequence change 7-3
Pathname '
absolute pathname
example 3-5
required 3-4
slash (/)
significance 3-5
unique to system 3-4
defined 3-5
full pathname See absolute
pathname

relative pathname
defined 3-5
example designated 3=6
structure 3-5
Pattern matching facility
cancellation 3-8
case command 7-22
characters 3-7
description 3-6
expr command argument
effect 7-35
grep command 4-21
limitations 7-3
metacharacter See
Metacharacter
redirection
restriction 7-6
shell function 7-3
variable assignment, not
applicable 7-11
Pattern
grammar 7-52
metacharacter 7-54
Percentage sign (%), BC
modulo operator symbol
8-4
Period (o)
ed use See Ed
filename use 3-4
pattern matching facility
restrictions 7-3
vi See Vi
working directory
change 4-15
Permission types 4-16
Permission ,
block special device
notation 4-16
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change 3=2

denial notation 4-16

directory permission
assignment 32

change 3-2
change " 4=17
combinations

designated U4-17

file creation, deletion

notation U=16

file listing

notation U4=16
notation 4=16
search notation U4~16

search permission U4-19

write permission 3-2
execute notation 4-16
file permission

change 3-1

denial notation 4-16

execute permission 416

file creation; deletion

notation U4-16
‘file listing
notation U-16
file protection 3-1
notation 4-16
read notation 4-16
required 3-1
write notation 4-16
listing 415
notation 4-16
read notation 4-16
search notation 4-16

symbols designated U4=16"

user class
specification 4-18

142

PHONE shell procedure
PID

write notation 4-16
7-50

$! variable 7-14

$$ variable 7-13
process identification
number 4-24

process identification
number 4-26

Pipe

compose escapes See Mail
file interchange 7-U46
funetion 3-12 o

lpr command 4-27
procedure 3=~12

symbol (}) 3=-12

symbol (}) 7-54

Pipeline

command list 7-20
defined 3-12

defined 7-19
description 77
DISTINCT1 shell
procedure 7-i5

filter 7-7

grammar 7-52

notation designated 7-7
procedure 7-7

Plus sign (+)

BC
addition operator
symbol 8-l
unary operator symbol
8-16
mail, message
advancement 6-10
mail, message
advancement 6-34



variable conditional

substitution 7-38
Positional parameter

description 7-10

direct access T-17

null value assignment 7-38

number yield, $#

variable 7-13

parameter substitution T7-
1

positioning 7-10

prefix ($) 7-11

setting 7-10

variable assignment
statement positioning 7-10

pr command 4-27

Print working directory See
pwd command

Printing
command See lpr command
command See p command
command See pr command
ed See Ed
mail See Mail

Process identification
number See PID

Process
background See Background
process
defined 7-1
foreground See Foreground
process
number See PID
status
status 4-26

Program stopping 2-5
Prompt character 2-1
Prompt character 4-1
ps command 4-24

ps command U4-26

PS1 variable 7-12
PS2 variable 7-13
pwd command U-11

pwd command 4-14

q command
ed exit See Ed
mail
exit 4-28
exit 6-17
exit 6=36
exit 6-4
exit 6-9
message abortion 6-28
q! See Vi

Question mark (?)
directory name, use
avoidance T-=3
ed use See Ed
filename, use
avoidance 3-U
mail

command summary
printing 6-34
compose escape
listing 6-11
compose escape
listing 6-2
compose escape
listing 6-=22
help command 6-14
help command 6=3
metacharacter 7=3
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metacharacter 7-5U
pattern matching See
metacharacter
pattern-matching
functions 3-8
single character
representation 3-8
variable conditional
substitution 7-38
quiet option See Mail
quit command
See also q command
BC exit 81
BC exit 8-3
QUIT key, background process
immunity 7-19
Qit See q command
Quotation marks, back (‘%)
command line '
substitution 7-8
command substitution T-U
command substitution 7-=9
quoting 7-55
Quotation marks, double (\O
Quotation marks, double (\0
Quotation marks, double (\O
Quotation marks, double (\O
Quotation marks, double (\O
Quotation marks, double (\O
Quotation marks, single ('')
filename, use '
avoidance 3=l
grep command 4-21
metacharacter escape T-i
pattern matching
cancellation 3-8
trap command 7=-27

1=U4

variable substitution
inhibition 7=11

Quoting
backslash (\) use 7=55
metacharacter escape T-U
quotation marks, back (*°)
use 7-55
quotation marks, double
( 7«55

r character, read permission
notation U-16

R command See Mail

r command
ed use See Ed
mail use See Mail

read command
exit status 7«30
shell built-in command 7=
40
special shell command 7~30

Read command
vi See Vi
Read See r command
Read-ahead 2=l
readonly command
description 7=30"
shell built-in command 7-
40
special ' shell command 7=30

Record string See Mail
Redirection
argument location T-8
case command 7-26
ed arg command 7-30
control command 7-26



diagnostic output .7-6
file descriptor 7-37
for command 7=-26
if command 7-26
input redirection
“procedure 3-12
symbol (<) . 3-12 ,
minus sign (=) effect 7-36

output redirection 4-7

symbol (>>) 311
pattern matching use
restriction 7=6
simple command line,
appearance T-19 4
special character use
restriction 7-6
special shell command,
restriction 7-29
symbol (<) 7-5Uu

symbol (
) 293
>) 7-54

until command 7-26

while command 7-26
Reference Manual

directory removal

information 4-13

linking information 4-10

sort command

information u-21

stty information 4oy
Regular expressions See Ed
Relative pathname See .

Pathname '
Reminder service

automat;c_NfBO

mail 6-32
Remove directory See. rmdir
command .
Remove See rm command.
Removing a directory 4-13
Renaming a file 4-8
Repeat command ’
see Vi 5-42 :
reply command See Mail -
Report option See Vi
Reserved word listing T-55
Return code See $?
variable
RETURN Kkey
BC 8-2
command execution 2-2
command execution 4-4
command=-1line buffer
submittal 3-9
mail, message dlsplay 4-28

rm command 2-3
rm command 4-9
rmdir command 4-13 .
s command «
ed use See Ed
~ mail 6-16 .
mail 6-17
mail 6-18 -
mail 6-36. ... B
scale command 8-7T . ...
Scale See BC -
Screen See Scrolling\
screen
Screen See Terminal screen
Screen-oriented commands See
Vi 5-12

1-45



XENIX User's Guide

Scripts See Ed
Sceripts See Shell
Serolling commands
more 45
Scrolling screen
stopping 44
Serolling, control H4-M
se command See set command
Search permission See
Permission
Search See Ed
Search strings
example designated 3-10
Searching for a file U4-9
Searching See / command -
Searching See Vi
Searching
vi procedure See Vi
sed command See Ed
Semaphore 4-16
Semicolon (3)
BC, statement separation
8-19 )
BC, statement separation
8-3
case command break 7«22
case delimiter symbol T7-54

command list 7-19
command separation 3«9
command separator
symbol 7-5U4
ed use See Ed
set all See Vi
set command
mail
description, use 6-20

1-U46

description, use 6-36
option control 6-39
name-value pair
listing 7-16
positional parameters
setting 7-10
shell built-in command 7-
80 ; »
shell flag setting 7~15
special shell command 7-30

sh command

description T-1

mail 6-21 ‘

mail 6-3i

mail 6-36 ‘

shell invocation 7-16
Shell command

executing while in vi 5-14

SHELL string 6-29
SHELL string 6-U0
Shell

-e option 7-33

-k option 7-33

-n option 7-33

-t option 7-33

«u option 7-~33

-v option 7-15

-x option 7-15 ,

.argument passing 7-17

command interpretation 3-9

command L
search procedure 7-2
special command See
special command



compose escapes See Mail
conditional capability 7=
20
creation
procedure T-1
description T7-1
echo command 4-20
entry, mail mode
source 6-21
escape
ed procedure See Ed
mail procedure See
Mail
execution
flag See option
sequence 7-18
termination 7-25
exit
-e option 7-33
-t option 7-33
mail mode return 6-21
procedure T7-25
function 7-1
grammar T7-52
in=line input document
handling T7-36
interactive 7-39
interruption procedure 7-
27
invocation
option 7-39
procedure T7-16
mail
invocation 6-6
shell commands 6-21
option
See also Specific
Option

designated, use 7=32
setting 7-15
pattern matching facility
See Pattern matching
facility
positional parameter See
Positional parameter
procedure
See also Specific Shell
Procedure
advantages over C
programs T7=32
byte access reduction
consideration T7-U1
creation 7-31
description 7-2
directory 7-32
efficiency analysis 7-
40
efficiency
awareness T-40
examples designated 7-
43
filter order
consideration 7-41
option See option
- scripts designation T~
43
time command T7-U40
writing strategies 7-39

redirection ability 7-5
scripts See procedure
special command
See also Specific
Special Command
designated  7-29
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redirection
restriction 7-29

special shell variable 7-
18
state T-14
string See SHELL string
TERM variable See TERM
variable
variable See Variable

shift command
argument processing 7«17
shell built-in command 7-
uo

si command See Mail

Simple command See Command

Single quotation marks See
Quotation marks, single
( 11 ) .

Slash (/)
absolute pathname
significance 3=5
BC, division operator
symbol 8-U4
command prepending
suppression 7=2
ed use See Ed
pathname significance 3-5
search command See Vi

so command See Mail

sort command U4-20

Special character See
Metacharacter

Special character
ed use See Ed
pattern matching
facility T7-3

Special characters
designated 3-T7
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pattern matching 3-6
Special file
description 3-2
Sshared data file U4-16
Standard error file See
Output
Standard error output See
Error output
Standard input file See
Input
Standard output file See
Output
Star (¥)
See also Asterisk (%)
ed metacharacter See Ed
Status '
command See ps command
information procedures U-
25
String option See Mail
String variable 7-10
String
searching for See Search
stty command A4-U
terminal setting 2-4
Subdirectory U4-15
Subshell, directory
change 7-14
Substitution command See s |
command
Subtraction See BC
Subtraction See
Calculation
Switch See Option
Switeh
defined 3«9
regulations See Option



System
basic concepts 3-1
characteristics 1-1
_composition 1-1
mailbox See Mailbox
tree-structured directory
system 3-2 °
t command
ed use See Ed
mail 6-12
mail 6-16
mail 6-36
Table command See Ed
Tabs
ed See Ed .
tail command U6
tbl command See Ed
Temporary file
directory (/tmp) 4-25
kill command warning 4-25
trap command, removal 7-28

use recommendation 7-13
term option See Vi

TERM variable, changing U-3

Terminal screen
output See Output ‘
scrolling screen See
Serolling screen
Terminal _
changing 4-3
name designation 2-2
options setting 4-4
strange behavior
remedy 2-U4
writing to See write
command.

Terminals
supported 4-3
terse option See Vi
test command
argument T7=35
brackets ([]) use in lieu
of T7-33
description, use 7-33
operators 7-34
options 7-34
shell built-in command 7=
40
Text editor
ed See Ed
ex See Ex
vi See Vi
TEXTFILE shell
procedure 7-=51 :
then clause See if command
Tilde escape See Mail
time command 7-U40
Top command See t command
Toplines option See Mail
Toplines string See Mail
Transfer command See t
command
trap command
deseription, use 7-27
implementation method 7-29

multiple traps 7-29
special shell command 7-30

temporary file removal 7~
28

troff See Ed

true command 7-36
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tty, terminal system
name 2-2
Type-ahead 2-U
Type-ahead 4-4
Typing error correction 2-3
u command See vi 5-40
u command
ed use See Ed
mail 6-17
mail 6-36
mail 6-7
vi See Vi
ugo, permission
classification 4-18
umask command
description 7-31
directory permission
change 3=2
shell built-in command 7-
40
special shell command 7-31

Undo command See u command
Undo command See Vi
undo command See Vi 5<40
unset command See Mail
until command
continue command
effect 7-2U
description, use 7-23
exit status 7-23
redirection 7=26
shell built-in command 7-
4o
User classes U4-17
User
addition 2-1

1=50

classification 4-18

mail See Mail

mailbox See Mailbox
permission See Permission

v command

ed use See Ed
mail 6-21
mail 6«37
mail 6-7
Value See $? variable
Variable
$! variable 7=-14
$# variable 7-13
$$ variable 7=13
$- variable 7-14
$? variable 7-13
assignment
line command 79
string value T7-10
BC variable See BC
command environment
composition 7=15
conditional
substitution 7-=37
description 7-9
double quotation marks
( 7-11
enclosure T-11
execution sequence 7=-10
expansion T-4
export 7-13
expr command 7-35
file creation 7-27
global check 7-33
HOME See HOME variable
IFS See IFS variable



keyword parameter 7-15
listing procedure 7-16
MAIL See MAIL variable
name defined 7-10
null value assignment
procedure 7-=37 ,
PATH See PATH variable
positional parameter See
Positional parameter
prefix ($) 7-11
PS1 See PS1 variable
PS2 See PS2 variable
set variable defined 7-37
special variable 7-13
string value
assignment 7-10
substitution
-u option effect 7-33
double quotation marks
¢ 7-11
notation 7-54
redirection
argument T7-=6
single quotation marks
(*")y 7-1
space .
interpretation 7-11
test command 7-33
types designated 7-12
Vertical bar (})
mail escape 6-25
or-if operator symbol
(i) 7-19
pipe symbol 3-12 .
pipeline notation 7-7
Vi, mail
compose escape, Vv 6-38

editing 6-21.
entry from command
mode 6T

entry from compose
mode 6«7

VISUAL string 6-U0

. command See dot (.)
command
. command
See dot (.) command
.exrc file 5-54
.login file
terminal type setting
use 5«50
.profile file
terminal type
setting 5-50
/ command .
searching 5-9
0 command
‘cur sor movement 5«5
:q! 5-16
:x 5-16.
:x command 5-42
appending text
- A 521
See also inserting
text
args command 5-45
b command, cursor
movement 5-5
breaking lines 5-26
buffers- :
delete 5-33
delete See delete
buffer ‘
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naming 5-23
selecting 5-23
C command 5-30
C shell .
prompt 5«50
TERM variable 5«50
terminal type
setting 5-50
canceling changes 5-43
caret ("), pattern
matching 5-39
caret ("), pattern
matching 5-40
cc command 5-31
CNTRL-B
scrolling 65«5
CNTRL-D
scrolling 55
subshell exit 548
CNTRL-F
scrolling 5-5
CNTRL=G
file status
information 5-11
file status
information 5<U47
CNTRL-J, inserting 5-26
CNTRL-L
screen redraw 5-48

CNTRL-Q, inserting 5-26

CNTRL-S, inserting 5-26
CNTRL-U
deleting an
insertion 5-28
scrolling 5-5
CNTRL~V, use 5=26
co (copy) command 524

1=52

colon (3)
line-oriented command,
use 5«12
status line prompt 5-12

command mode
cursor movement 55
entering 5«3

command
line-oriented See line-
oriented commands 5-12

repeating, dot (.)
use 5-6
screen-oriented See
screen-oriented
commands 5«12
control characters,
inserting 5-26
copying lines 5-24
correcting mistakes 5-21
crash, recovery 5-u8
cmwmthe
deleting 5-28
deleting 65-6
designated 5-2
line containing
cursor 5l
number, finding out’ 5-
24
cursor movement
$ key 5-19
+ key 65-19
b 5-18
backward 5-19
BKSP 5-17
- by character 5-17



by lines 5-19
by words 5-18
CNTRL=-N 5-19
CNTRL-P 5-19
down 5-17
down 5-=5

e 5-18

F 5«17
forward 5-19
h 5-17
H 5-19
J 5-17
J 5-19
k 5=17
k 5-19
k

left 5-18

left 5-5

line beginning 5-5
line end 5«5
LINEFEED key 65-19
lower left screen 5-<5
M 5219

RETURN key 5-19
right 5-17

right 5-18

right 5«5

screen 5-19
scrolling See
scrolling 5-5

See also scrolling
SPACEBAR 5-17

T 5-18

to end of file 5-5

up 5-17

up 5-5

upper left screen 5-5
w 5-18

word backward 5«5
word forward 6=5

‘cursor movment

right 65-17
cw command 5-30
D command 5-6
d$ command 5-6
d0 command 5-6
date, finding out 5-14
dd command 5-6
delete buffer
use 5-33
deleting text
by character 5«27
by line 65-27
by word 5=27
D 5=27
dd command 5-27
deleting an
insertion 5-28
dw command 5-27
methods 5-6

repeating deletion 5-U2

undoing 5-40

undoing deletion 5-4

X command 5-27
demonstration 5-1
description 5-1
dollar sign ($)

cur sor movement 5«5

pattern matching 5-39
dollar sign($)

use in line address 5-
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28
dot (.)command See .
command 5=6
dot See also dot (.)
command
dot, use in line
address 5-28
dw command 5«6
editing several files
changing the order 5-U5

end-of=-line
displaying 5=51
entering
at a specified line 5-
17
at a specified word 65
17 -
procedure 52
with filename 65-16
with several
filenames 5-43
error messages
shortening 5«52
turning off 5-U6
ESCAPE, insert mode
exit 5-3
ESCAPE, insert mode
exit 5-48
exclamation point (1)
shell escape 5-14
exiting
:q! 5«16
tx 5-=16
¢x. command 5-42
saving changes 5-U42
saving file 5-13
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temporarily 5-14

temporarily 5-U6

without saving

changes 5<U3

ZZ command 5-43
file

creating 5-2

not saving, :q! 5-16

saving 5«16

status information

display 65-10

status information

procedure 5-11
filename ,

finding out 5«4

planning 65Ul
G command

cursor movement 5-5
goto command See G
command
H command

cursor movement 55
i command

inserting text 5«2
ignorecase option 5-36
ignorecase option 5«51
insert command See i
command
insert mode

entering 5-3
- exiting 5-3
inserting text from
another file 5-14
inserting text

See also appending

text

control characters 5-26



from other files 5-22
i S-21
repeating insert 65-22
repeating insert 5-42
undoing 5-=40
undoing insert 5-48
undoing insertion 5-U
invoking See entering
J command
cursor movement 5«5
joining lines 5-26
k command
cursor movement 5-5
L command
cursor movement 65-5
leaving See exiting
line addressing
dollar sign 5-28
dot(.) 5-28
procedure 5-28
line numbers, displaying
:nu command 5-48
linenumber option 5-15
linenumber option 524
linenumber option 5«52
nu command 5-24
line-oriented command
mode 5-47
line-oriented commands
targs 5-U45
te 5-23
te 5-U45
seff 5-23
teff 5-U46
sf 5-U7
:file 547
tn 5-U44

tnu  5=24

tnu  5-48
1q 5-43
ir 522
irew 5S-i45
s 5=31
tw 5=22
twq 5-42

colon (:) use 5-12
deleting text 5«27
entering 5-12
moving text 5-31
status line,
display 5-10
linenumber option 5«52
list option 5-51
magic option 5-40
magic option 5-53
marking lines 5«23
mesg option 5-53
mistakes, correcting 5-21
mode ,determining 5-48
mode
See also command mode

See also insert mode
See also line-oriented
command mode
moving text 5-31
n command 5=-10
n command 5-36
new line, opening 5-22
next command 5-44
opening a new line 5-22
options
displaying 5-51
ignorecase 5-36
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ignorecase 5-51
linenumber 5<24
linenumber 5«31
linenumber 5-52
list 5-15

list 5-<51

magic 540
magic 5-53

mesg 5-53
report 5«52
setting 5-U49
setting 5-51

term 6552
terse 5=52
warn 5-U46
warn 553

wrapscan 5=36
wrapscan 5<53

overstrike commands 5-28
pattern matching

See also searching
beginning of line 5-39
caret (") 5«40
character range 5-39
character, single 5-39
end of line 5-39
exceptions 5<U40
generally 5-39

special characters 5«40

square brackets

([1) 5-39

period (.)

pattern matching 5-39
repeat command
symbol 5<3

problem solving 5-48
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putting 5«23
Q command, line-oriented
command mode 5-U47
quitting See exiting 5-43
r comand 5-14
r command 5-28
read command 5-14
redrawing the screen 5-48
repeat command 5-42
repeating a command 5=-42
replacing a line 530
replacing a line 5-31
replacing a word 5-30
replacing a word 5-31
report option 5~52
rew command 5-U5
S command 5-29
s command 5-30
saving a file 5-43
screen, redrawing 5-U48
screen-oriented
commands 5-12
scrolling
backward 5«5
down 5-20
down 5-5
forward 5«5
up 5-20
up 5<5
searching and replacing
a word 65-37
¢ option 5-38
choosing
replacement 5-38
command syntax 5«37
p option 5-38
printing
replacement 5-38



searching See / command
searching
See also searching and
replacing
backward 5-35
caret (") use 5-39
caret 5-39
caret(”) 5<40
case signficance 5-51
case significance 65-36
dollar sign ($) 5-39
forward 5-10
forward 5-=35
next command 5-36
period (.) 5-39
procedure 5=9
repetition 5«10
special characters 5-36

special characters 5=53

square brackets
([} 5-39
status line,
display 5-10

wrap 5-10
wrap 5-36
wrap 5-53

session, canceling 5«16
set all, option list 5-15
set command 5-49
set command 5-51
setting options 5-51
shell command,
executing 5-14
shell escape 5<46
slash (/)

search command

delimiter 5«9
special characters
matching 5-40
searching for 5-36
searching for 5-53
vi filenames 544

"status line

line-oriented command
entry 5-12
location 5-10
prompt, colon (:)
use 5-12
string
pattern matching 5-39
searching for See
searching
subshell
exiting 5-48
Substitute commands 5-29
swWwitching files 5<45
system crash
file recovery 5-U49
tabs
displaying 5-51
TERM variable 5-50
Bourne shell 5«50
Visual Shell 5-50
termcap 5-50
terminal type setting
Bourne shell 5-50
C shell 5<50
how 5-52
Visual Shell 5<50
terse option 5-52
time, finding out 5-14
u command 5«4
u command 5-40
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u command 5-48

undo command See u

command

undoing a command 5-40

w command, cursor

movement 5-5

warn option 5-U6

warn option 5-53

warnings, turning off 553

word, deleting 5-6
wrapscan option 5-36
wrapscan option 5-53
write messages 5-53
writing out a file

swq command 5-U42

:wq command 5-U43
x command 5-6
yanking lines 5-23
yanking lines 5«26
ZZ command 5-43

visual command See Mail
Visual Shell

TERM variable 5-50
terminal type 5-50

VISUAL string See Mail

W

character

directory permission
notation 4-16

file permission, write
notation 4-16

command See Vi
command

ed use See Ed
mail

message saving 6-18
message write out 6-37
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system mailbox, message
deletion 6-17

wait command

description 7-31

exit status 7-31

shell built-in command 7-
uo

special shell command 7-31

warn option See Vi
wc command U4-22

word count 3-13

while command

break command effect 7-24
continue command

effect T=24

description, use 7-22
exit status 7-23

loop T7-4u

redirection T-26

shell built-in command 7~
40

test command 7-33

who command #=25

description 2-2
logged in users list 3-13

Word

counting See wc command
grammar 7-52

Working directory See

Current directory

wrapscan option See Vi
wrapscan option See Vi 65-36
write command
Write out See w command
WRITEMAIL shell

428

procedure T-51



x character
directory permission
search 4-16
file permission, execute
notation 4-16

x command See Vi
X command
mail
exit 6-18
exit 6-34
session abortion 6-11
vi use See Vi
z

vi scroll 5-20
ZZ command See Vi 5-43
[] See Brackets ([1])
{} command See Braces
command ({})
becc escape See Mail
cc escape See Mail
dead escape See Mail
editor escape See Mail
headers escape See Mail
message escape See Mail
print escape See Mail
quit escape See Mail
read escape See Mail
subject escape See Mail
to escape See Mail
visual escape See Mail
write escape See Mail
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