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Duilding a (Juq» System 

9.1 Introduction 

The uucp system is a series of pcograms designed to permit communication between 
XENlX systems using dial-up communication lines. Uucp provides file transfer and 
remote command execution through a batch-type operation. Files are created in a 
spool directory for processing by the uucp daemons. There are three types offiles used 
for the execution of work: 

DatafiJes Contain data for transferto remote systems 

WOltfiles Contain directions for file transfers between systems 

Execution files Contain directions for XENlX command executions which 
involve the resources of one or more systems. 

The uucp system consists of four primary and two secondary programs. The s--imary 
programs are: 

uucp 

uux 

uucico 

uuxqt 

This program creates work and gathers c:bta·files in the ~-pool direct<I)' for 
the transmission of files. 

This program creates work files. execute files and gathers data filesforthe 
remote executionofXENlX commands. 

This program executcsthe wort files for data transmission. 

This program executes the execution files for XENlX canmand 
execution. 

The secondary programs are: 

uulog 

uuclean 

This program updates the log file with new entries and reports on the 
status ofuucprequests. 

This program removes old files from the spool directory . 

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

for hardwir('d communications between XENlX systems. use the Micnet network 
described in the XENIX Operations Guide . 

9.2 Uucp - System to System Yale Copy 

The uucp program is the user's primary interface with the system. The uucp..,ogram 
was designed to look like the cpcommand. The syntax is 

uucp r option 1 ... sourr:~ ... destination 

where sourc~ and destination may contain the prefix syst~m-nam~! which indicates 
the system on which the file or files reside or where they will be copied .. 
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The options interpreted by uucp are: 

-d Make directories when necessary forcopyingtbe file. 

-c Don ·tcopy swrce filestothe spool directory. but use the specified source 
when the actual transfertakcs place. 

-glener PutletterinasthegradcinthenameoftheWOltfile. (1biscanbeusc:dto 
change the orderofworkfor aparticularmacbinc.) 

-m SendmailonctmpletionoftheWOJt. 

The foDowina options are used primarily forclebuggina: 

-r Queue thejobbut do not startuucicopl'Opam. 

UsediRctory dirfortbe spool directory . 

-1UIIIIII U ae""", aathe level of debugging output. 

The destination may be a directory IUUDC. in which case the file name is taken from the 
last part of the source', name. The source name may COHn special sheD charactcn 
such as H?*n·O• If a sourceargumeDlhasasySlem-name! prefix for aremote system. 
the file name expansion wiD be doncontheremote system. 

The command 

uucp ·.c usg!lusr/dan 

wiD set up the b'ansfa-of all files whose names end wiIh .c to the IlISf'ldI:m directory on 
the usg machine. 

The source andIordestination names may also cootain a werprefix. lbistranslates 
to the login directa)' on the specified system. For names with partial patbrwnel. the 
current directory is prependcd to the file name. File JJaIIICS willi " .. 1'0 are not 
permitted. 

The command 

uucp usg! cIanI·.h - dan 

will set up the transfer of files whose IWJIeI end wilh .h in dan 0 s login directory on 
systemusgtodan°s1ocallogindirectory . 

For each swrce file. the program wiD check the 80UJCC and destination filenames-and 
the system -part of each toclassifythe work into one oftivetypea: 

I. Copy sourcetodestinationonlocal system. 

2. Receive files from otha-systems. 

3. Sendtilestoal'CJllO(CSYstems. 

4. Send filesfromnmote systemstoanodlerremoce system. 

S. Receive files from remote systems when the source contains special shell 
characters as mentioned above. 
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Afterthe workhas been set up in th.:: !>"]lOol directory. the ullcicoprogrrun is started to try 
to contact the othermachine to execute the work (unless the - roplien was specified). 

9.2.1 Copying FUes to a Local DestinatioD 

Acp command is uscd to do type I wort. The -dandthe-moptionsarenothonored 
in this case. 

9.2.2 ReceIving Files rrom Other Systems 

fCl' type 2 work, a one line work file is created for each file requested and put in the 
spool directory with the following fields. each separated by a blank. 

[11 R 

r 21 The full pathname of the source or a uscr/pathnamc. The user pan 
willbcexpandedontheremotcsy~cm. 

r 31 The full patbnamc of the destination file. lfthe user notation is used. it 
will be immediately expanded to be the login directory forthe user. 

141 Theuser'sloginnamc. 

[51 A "-" followed by an option list. (Only the -m and -d options will 
appear in thi s list. ) 

9.2.3 SeuclJDg Files to Remote Systems 

for type 3 wock. a work file is created for each dsource file and tlle source file is copied 
into a data file in the spool directory. (A -~ option on the uucp program will prevent 
the data file from being made. In this case. the fiJc will be transmitted from the 
indicated source.) The fields of each entry are givenbelow. 

fl1 s 

r21 The fullpathname of the source file. 

f 31 The full pathnameofthe destination or user/filename. 

f41 The user's login name. 

f 51 A" - "foUowedby an option list. 

f 61 The name of the data file inthe spool directory . 

r 71 The file mode bits of the sourcc file in octal print format (e.g. 0666). 
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9.2.4 Copying Files Between Systems 

For type 4 and 5 work. uucp generates a uucp command line am sends itto the remote 
machine; the remote uucicoexecutes the command line. 

9.3 Vux - System To System Execution 

The uux command is used to set up the execution ofaXENlX cOOlDlaIld where the 
execution machine and/or some of the files are remote. The syntax of the uux 
command is 

uux r - 1 r option 1· .. command-SIring 

where command-string is made up of one or more argumerts. All special shell 
characters such as .. < > lA" must be qu~ed either by quoting the entire command 
string or quoting the character asa separate argument. Within the command string. the 
command and file names may contain a system -l1Q1IIe! prefix. All arguments whid: 
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 should be inherited from the standard input of the uux commaoo. The 
options. essentially fordebugging. are: 

-r Do not stan uucicoor uuxqlafterqueuingthejob 

-xnum Use num as the level of debugging output. 

The command 

pr abc uux usg!lp' 

will set up the output of' 'prabc" as standard input to an Ipr command to be executed on 
systemusg. 

Uux generates 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 sy&1em 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 if the local system 
has permission to put files in the remote spool directory as controlled by the remote 
USERFlLE. ) 

The execute file will be processed by the uuxqt program on the execulionmachine. It is 
made up of several lines. each of which contains anidentification charclcter and one or 
more arguments. The order ()fthe lines in the file is not relevant and some of the lines 
may not be present. Each line is described below . 

User Line 

U user syslem 

where the user am system are thc;requester' s login name and system. 
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Required File Line 

F filename real- name 

where the filename is L~e genenlted name of a file for the execute machine and re41/­
name is the last pan of the actual file name (contains no path information). Zero or 
more of these lines may be present intheexecute file. The uuxqtprogram wiUcheckfor 
the existence of allrequired files before the command is 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 is used. If a standard input 
is oot specified,ldevlnull is used. 

Standard Output Line 

o filename system - name 

The standard output is specified by a U> ,. within the command- string. If a standard 
output is not specified. Idevlmdl is used. (Note that the use of "»" is not 
implemented.) 

CODlDl8ndLine 

C command r arguments 1 ... 
The arguments are those specified in the command string. The standard input and 
staooard output will not appear on this line. All required files will be moved to the 
execution directory (a subdirectory of the spool directory ) and the XENlX command is 
executed using the Shell specified in the uucp.h header file. In addition. a shell PATH 
statement is prepended 10 the commam line as specified in the UlUqtprogram. 

After execution. the standard output is copied or set uptobe sent to the proper place. 

9.4 Uucico - Copy In, Copy Out 

The uucicoprogram will perform the following major furx:tions: 

Scan the spool directory for work. 

Place a call to a remote system. 

Negotiate a line protocol to be used. 

Execute all requests from both systems. 

Log workreque~tsand w«k completions. 

Uucico may be started by a system daemon. by one of the uucp. uux. uuxqt. or uucico 
programs. by the user (this is usually for testing). or by a remote system. (The uucico 
program should be specified as the shell field in the lelclpasswd file f« the uucp 
logins.) 

When started by method a daemon, a program. or the user. the program is considered 
to be in MASfER mode. In this mode. a connection will be made to a remote system. If 
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startedby areructe It),stem. the pror.,ram is considered to be inSLA VEmode. 

The MASTER mode wilJ opcrate in one of two ways. lfno system name isspecificd (the 
- soptionnot specified) the program will scanthe spool directory for systems to call. If 
a system name is specified. that system will be called. and work will only be done for 
that system. 

The uucico program is generally started by another program. There are several options 
USN for execution: 

-rl 

-&)IS 

Start the program in MASTER mode. This is used when uucieo is started 
by a program or cron shell. 

Do work only for system sys. If -5 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 to initiate a connection. 

The following operionsare used primarily for debugging: 

-ddir Use directory dir for the spool directory. 

-xnum Use num as the level of debugging output. 

The next part of this section will describe the major steps within the uucicoprogram. 

9.4.1 ScannlDg For Work 

The names of the workrelated files in the spool directory have format 

type . system-name grade number 

where type may be "e" for copy cOllllDaIXl file. "D" for data file, "X" for execute 
file. ~yslem-name is the remote system,' grade is a character. and number is a four 
digit. padded sequence numbez'. 

The file 

C.res45nOO31 

is a work file for a file transferbetweenthe local machine and the re s45 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. U ucico will then caD each 
system and process all work files. 

9.4.2 Calling a Remote System 

The call is made using infonnation from several files which reside in the uucp program 
directory. At the start of the call process, a lock is set to forbid multiple conversations 
between the same two systems. 

The system name is found in the L.sys file. The information contained for each system 
is; 
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i 1] System name 

[2] Times to call the &),stem (days-of-weekandtimes-of-day) 

[31 Device ordevicetype to be used forcall 

[41 line speed 

fs1 phone number if field r31 is' 'ACU" or the device name (same asfielJr3j) 
if not 

r61 Login information (multiple fields) 

The time field is checked against the present timeto see if the call should be made. 

The pJwne number may contain abbreviations (e.g. mh, py, boston) which get 
translatedintodialsequencesusingtheL-diaJcodesfile. 

The L -de~';ce s file is scanned using device type and line speed fields from the 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, a lock 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 field of L.sys is used to 
login. 

The conversation between the two uucico programs begins with a handshake started 
by the SLA VE system. The SLA VE sends a message to let the MASTER know it is ready 
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 caD-back required message in which case, 
the current conversation is terminated. 

9.4.3 Sdediug LiDe Protocol 

The remote system sends a message 

Pprolo-lisl 

where proto-list isa string of characters, each representing aline protocol. 

The calling p:-ogram checks the protocol list for a letter corresponding to an available 
line protocol and returns a use protocol message. The message has the fonn 

Ucode 

where code is either a one character prttocolletta or UN" which means there is no 
common protocol. 

9.4.4 Processing Work 

The initial role of MASTER orSLA VE forthe work processing is the mode 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 tHe first 
characlerofthemessage. They are; 

S Send a file 

R Receive a file 

C Copy complete 

X Execute a uucpcommand 

H Hangup 

The MASTER win send R. S, or X messages until aU work from the spool directory is 
complete. at which point an II message is sent. The SLAVE wiU reply with the first 
letter of the request and either the letter "Y" or uN" for yes or no. For example, the 
message' 'SY" indicates that it is okay to send a file. 

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 receiving &'Ystem. a copy­
complete message is sent by the receiVe!" of the file. The message • 'CY" will be 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 "TMo' .) The 
reque&tsand resuhs are logged on both systems. 

The hangup response is determined by the SLA VE program. by a work. scan of the spool 
directory. If work. for the remote sy&tem exists in the SLAVE's spool directory. an 
"HN" message is sent and the programs switch roles. If no work exists. an "HY" 
response is sent. 

9.4.5 Terminating a CODversatioDo 

When a "H Y" message is received by the MASTER it is echoed back to the SLA VE and 
the protocols are turned off; Each program sends a final "00" message to 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 if a -5 option 
was specified. 

9.5 Uuxqt - Uuep Command Execution 

The "l&xql program is used to process execute files generated by uux. The uuxql 
program may be started by either the uucico or uux prognuns. The program scans the 
spool directory fa- execute files (prefix X.). Each one i~ checked to see if aU the 
requiredfilesareavailableandifso. the oommand line or send line is executed. 

The execute file is described in the section "Uux - System to System Copy" above. 

The execution is accomplished by executing the shell command 

sh -c 

with the command line after appropriate standard input and standard output have been 
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opened. it a l>tandard output lS specified. the program will create a send command or 
copy the output tile as appropriate. 

9.6 Uulog - Uucp Log Inquiry 

The uucp programs create individual log files for each program invocation. 
Periodically. UJllog may be executed to append these tiles to the system Iogfile. 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 ootputs specified log entries. 
The output request is specified by the use of the following options: 

-s.sys Print entries where sys is the remote system name 

-uuser Print entries for user user . 

The intersection of lines satisfying the two options is output. A null sys or user means 
all system names or users respectively. 

9.7 Uuclean - Uucp Spool Directory Cleanup 

This program is typically staned by the daemon. once a day. Its function is to remove 
files from the spool directory which are more than three days old. These are usually 
files f<I wen which can not be completed. 

The options available are: 

-ddir The directory to be scannedisdir. 

-m Send mail to the owner of each ·file being removed. (Note that most files 
put into the spool directory win be owned by the owner of the uucp 
programs since the setuid bit will be set on these programs. Themail win 
therefore most often go to the owner of the uucpprograms.) 

-Dhours Olangetheagingtime from 72 hours to hours hours. 

'-ppre Examine files with prefix pre for deletion. CUpto IOfile prefixes may be 
specified. ) 

- xnum Use num as the level of debugging output desired . 

9.8 Security 

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

There are several security features available aside from the normal file mode 
protections. Thesemust be set up by the installer of the uucp system. 
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The login for uucpdoes not get a standard sheU. In~1ead. the uucico program is started. 
Therefore. the only work that can be done is through uucico. 

A path check is done on file names that are to be sent or received. The USERFll£ 
supplies the information for these checks. The USERFlLEcan also be set up to require 
call-back for certain login-ids. See the section "Required Files" below in this 
chapter. 

A conversation sequence coont can be set up so that the called system can be more 
confident that the caller is who he sayshe is. 

The uuxqt 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 uuxqt program. The 
installermaymodifythelistorremovetherestrictionsasdesired. 

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. Ufa • and Uuxql 
should be also owned by uucpand have the setuidbit set.) 

9.9 Installing a UucpSystem 

The uucp system provided with the XENIX Software Development System is already 
configured for operation on your computer . To install the system. you must edit a few 
files to provide information about your local site. The fonowing sections provide an 
overview of the files to be edited and the information required. 

During execution of the uucp programs. the uucp system uses files from the following 
three directories: 

program 

spool 

xqtdir 

(/usrllibluucp) This is the directory used for the executable system 
programs and the system files. 

(/usrlspoolluucp) This is the spool directory used during uucp 
execution. 

(/usrlspoolluucpl.XQ1DIR )Thisdirectory is used during execut ion of 
execute files. . 

The names given in parentheses above are the defauh values f<I 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 Moenryi. the letcl syslemid File 

You must choose a unique site name for each computer to be directly connected to a 
uucp line and add the site name to the / etc/ systemid file of the corresponding computer 
by using aXENlX text edit<I. The/etel systemid file can actually contain two names: the 
uucp site name. which must appear on the first line of the file. and a Micnet machine 
name. which must appear on the next line. However. you may decide to have both the 
uucp site name and M icnet machine name to be the same. in which case. only one name 
is required. fa' a description of the file. see syslemid(M) in the XENlX Reference 
Manual. 
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9.9.2 Creating the Requirtd Files 

There are four files which are required for execution, all of which ~'hould reside in the 
program directory. To prepare the uucp system for execution, you must add your own 
site ~-pecific information to these files by editing the files with a XENIX text editor. The 
field separator for aU files isa space unless otherwise specified. 

L-devices 

This file contains entries for the call-unit devices and hardwired connections which 
are to be used by uucp. The special device files are assumed to be in the/de~' directory . 
The format for each entry is 

line ca/l-unit speed 

where line is the device for the line (e.g. culO), call-unit is the automatic call unit 
associated with line (e.g. cuaO), Hardwired lines have a number "0" in this field, and 
speed is theIine speed. 

The line 

culO cuaO 300 

defines a system which has device "cuIO" wired to a call -unit "cuaO" for use at 300 
baud. 

L - dlalcodes 

This file contains entries with location abbreviations used in the L.sys file (e.g. py, mh, 
boston). The entry format is 

abb dial- seq 

where abb is the abbreviation, and dial-:- seq is the dial sequence to caU that location. 
The line 

py 165-

causes the emrypy7717 to be expanded to 165-7777. 

USERFILE 

This file contains user accessibility information. It specifies 

The files that can be accessed by a normal user of the local machine 

The files that can be accessed from aremote computer 

The login name u sed by a panicularremote computer 

Whether a remote computer should be called back in order to confirm its 
identity 

Each line in the file has the following formal 

login,sys r c 1 pathname r pathname 1 ... 
where login is the login name for a user or the remote computer, sys is the system name 
for a remote computer, c is the optional caJI-back required fiag, and pathnmne is a 
path name prefix that is acceptable foruser . 
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It is assumed that the login name used by a remote computer to call I11to a local 
computer is not the same as the login name of a normal user of that local machine. 
Ilowever, several remote computers may employ the same login name. 

Each computer is given a unique system name which is transmitted at the stan of each 
call. This name identifies the calling machine to the called machine. 

When the program is obeying a command stored on the local machine, MASTER 
mode, the pathnames aUowed are those given f(X" the first line in the U SERF ll£ that has 
a login name that matches the login name of the user who entered the commam. If no 
such line is found. the first line with a nullloginname is used. 

When the program is responding toa command from a remtXe machine. SLAVE mode. 
the pathnames allowed are those given for the first line in the file that has the system 
name thal matches the system name of the remote machine. If no such line is foond. the 
first one with a null system name is used. 

When a remote computer logs in, the login name that it uses must appear in the 
USERFILE. There may be sevc:rallines with the same login name but one of them 
must either have the name of the remote system or must contain a nuU system name. 

If a line is foond that has the appropriate login and remote system names and also 
contains a" c" • the remote machine iscaUed back before any transactions take place. 

The line 

u.m lusr/xyz 

allows machine' 'm" to login with name "u" and request the transfer of files whose 
names start with "/usclxyz". " 

The line 

dan, lusr/dan 

allows the ordinary user "dan" to issue commands for files whose name stans with 
"/usr/dan". 

The lines 

u.m lusr/xyz lusr/spool 
u, lusr/spool 

allow any remote machine to login with name "u" • but if its system name is not "m" • 
it can only ask to transfer files whose names start with' '/usr/spool" . 

The lines 

root, I 
, lusr 

allow any user to transfer files beginning with "lusr" but the user with login' 'root" 
can transfer any file. 

L.sys 

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

system name The name of the remote system. 
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tune 111is is a string which indicates the days-of-week and times-of-(}ay 
when the sy stem should be called (e. g. MoTuThOSOO- 1730). The day 
portion may bea list containing some of 

device 

speed 

phone 

login 

Su Mo Tu We Th Fr Sa 

or it may be "Wk" for any week -day or •• Any" for any day. The time 
should ~ a range of times (e.g. 0800-1230). If no time: portion is 
specified. anytime of day is assumed to be ok for the call. 

This is either" ACU" or the hardwired device to be used for the: call. For 
the hardwired case. the last part of the special file name isused (e.g. ttyO). 

This is the line speed for the call (e.g. 300). 

The phone number is made up of an optional alphabetic abbreviation and 
a numeric part. The abbreviation is one which appears in the L­
dialcodes file (e.g. mhS900. ooston995-9980). For the hardwired 
devices. this field contains the same string as used forthe device field. 

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

~.tpect send r expect send 1 ... 
where expect is the string expected to be read and send is the string to be 
sent when the expected string is r«eived. The expect field may be made 
upof subfieldsofthe form 

expect r -seruJ-expectll ... 

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

There are two special names available to be sem during the login 
sequence. The string "EDT" sends an Ear character and the string 
•• BREAK.·· tries to send a BREAK character. (The BREAK character is 
simulated using line speed changes and null characters and may nOl work 
on all devices andlor systems. ) 

A typical entry in the L. sys file is 

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 events and files which must be maintained for the uucp 
system. Y w may do some maintenance with shell command files. initiating the files 
with cronlab entries. Others will require manual modification. Some sample shell 
files are given toward the end ofthis section. 
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9.10.1 SEQF - sequence ched fde 

This file is set up in the program directory and contains an entry foreachremotesystem 
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 two items to 
the line, the conversation count, and the dateltime of the most resent conversation. 
These items will be updated with eacb conversation. If a sequence check fails, the 
entry will bave to be adjusted. 

Useofthisfeatureisnotrecommend. 

9.10.2 TM - temporary data files 

These files are created in the spool directory while files are being copied from a remote 
macbine. Theirnameshavetbc form 

TM.pid.ddd 

where pid isa process - id and ddd is a sequential three digit number starting at zero for 
each invocation of uucicoand incremellcd f<X'eacb file received. 

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

The leftover files should be periodically removed; the uuclean program is useful in this 
regard. The command 

uuclean -pTM 

removes all TM filesoldertbanthree days. 

9.10.3 LOG - 101 entry files 

During execution of programs, individual LOG files are created in the spool directory 
with information abwt qu~ed requests, calls to remote systems, execution of uu.x 
commandsandfilecopyresuhs. ThesefilesshouldbecombinedintotheLOGFILEby 
using the uulog program. This program will put the new LOG files at thc beginning of 
the existing WGFILE . Thecommand 

uulog 

performs the merge. Options are available to print some or all the log entries after the 
files are merged. The LOGFILE should be removed periodically since it is copied each 
time new LOG entries are put into the file. 

The WG files are created initially with mode 0222. lfthe program which creates the 
file terminates normally , it cbanges the mode to 0666. Aborted runs may leave tbe files 
with mode 0222 and the uulog program will not read or remove them. To remove 
them. either userm, uuclean, or cbange the mode to 0666 and let uulog merge them 
withtheWGFILE . 
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9.10.4 STST - system status files 

These tiles are create~ in the spool directory by the uudec program. They contain 
infonnation of failures such as login, dialup or sequence check and will contain a 
talkingstatuswhentomachinesareconversing. The form of the filename is. 

STST.sys 

where sys is the remtte &-ystem name. 

For ordinary failures (dialup. login), the file will prevent repeated tries for about one 
hour. For sequence check failures, the file must be removed before any future attempts 
to converse with that remote system. 

lfthe file is left due to an aborted run, it may contain a talking status. Inthiscase. the file 
must be removed before a conversation is attempted. 

9.10.S LCK - lock files 

Lock files are created for each device in use (e.g. automatic calling unit) and each 
sy!o1em conversing. This prevents duplicate conversations and multiple attempts to 
use the same devices. The form of the lock file name is 

LCK .. str 

where sir is either a device or system name. The files may be left in the spool directory 
if runs abort. They will be ignored (reused) after a time of aboot 24 hours. When runs 
abort and calls are desired before the time limit. the lock files shoold be removed. 

9.10.6 Creating Shdl Files 

The uucp program will spool work and attempt to start the uucico program, but the 
starting of uudeo will sometimes fail. (No devices available. login failures etc.). 
Therefore. the uuc;co program should be periodically started. The command to start 
uudeo can be put in a shell file with a command to merge WG files and started by a 
crontabentty on an hourly basis. The file could contain the commands 

program luulog 
program luucico -rl 

Ntte that the - rl option is required to stan the uucieoprogram inMASTER mode. 

Aoother shell file may be set up on a daily basis to remove TM. sr. and leK files and 
C. or D. files for work which can oot be accomplished for reasons like bad phone 
number. login changes etc. A shell file containing commands like 

program luuclean -pTM -pC. -pO. 
program luuc1ean -pST -pLCK -n12 

can be used. Note the - 012 option causes the sr and LC K files older than 12 hours to 
be deleted. The absence of the - 0 option will usea three 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 Ictclpasswd entries should 
have programluucico as the shell to be executed (where program is the directory 
containing uucico). The login directory is not used, but if the system h.n a special 
directory for use by the users for sending or receiving file, it should as ~he login entry. 
The various log ins are used in conjunction with the USERFILE to restrict file access. 
Specifying the shell argumem limits the login to the use of uucicoonly. 

9.10.8 Setting FDe Modes 

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

The programs uucp, UUX, uucico. and Uu.xqt should be owned by the uucp login with 
the setuid bit set and only execute permissions (e.g. mode (4111). This will prevem 
outsiders from modifying the programs to get at a standard shell for the uuc p logins. 

The L.sys. SQFILE. and USERFILE files which are put in the program directory 
should be owncdby the uucp login and set with mode 0400. 
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Tilt C-SheU 

10.1 Introduction 

The C-shell program, csh. is a command language interpreter for XENIX system 
users. The C - she U, like the standard XENIX shell sh, is an interface bet ween you and 
the XENIX commands and programs. It translates command lines typed at a terminal 
into corresponding system actions, gives you access to information, such as your login 
name, home directory. and mailbox, and lets you coDSU'Uct of sheU procedures for 
automating system tasks. 

This chapter explains how touse the C-shell. It also explains the syntax and fuIrtion 
ofC-shellcommandsandfeatures,andshowshowtouseth~featu.restocreateshen 
procedures. The C-sheU is fully described in e.sh(~) in the XENIX Reference 
Manual. 

10.2 Invoking the C-sheU 

Y 00 can invoke the C - shell frem another shell by using thecsh command. To invoke 
theC-shell,type: 

csh 

at the standard sheD's command line. You can also direct the system to invoke the 
C - sheD for you when you log in. If you have given the C - shell as your login shell in 
yourletelpasswdtileentry,thesystemautomaticallystartstheshellwhenyoulogin. 

After the system starts the C - shell. the shell searches your home directory for the 
command files. ewe and . login . If the shell finds the files, it executes the commands 
contained in them, then displays the C-shellprompt. 

The .ewe file typically COnlains the commands you wish to execute each time you 
start a C- sheD, and the .login file contains the commands you wish to execute after 
logging in to the system. For example, the following is the contents of a typical .login 
file: 

set ignorecof 
set mail=(lusr/spnollmailibiU) 
set time = IS 
set history = 10 
mail 

This file cornains several setc<mmands. The set command is executed directly by the 
C-shell; there is no corresponding XENIX program for this command. Set sets the 
C-sheD variable "i~oreeof' which shields the C-shell from logging out if 
CNTRL-D is hit. Instead ofCNfRL-D, the IClloutcommand is used to log out of the 
system. By setting the "mair' variable, the C-shell is notified that it is to walch for 
incoming mail and notify yoo if new mail arrives. 

Next the C-sheD variable "time'· is set to)S causing the C-sheU to autOOlalicany 
print out statistics lines for commands that execute f~ at 1east 15 seconds of CPU time. 
TIle variable • 'history" is set to I 0 indicating that the C-shell will remember the last 
IOcommandstypedinitshistorylist,(describcdlater). 

Finally. the XENlX mail program is invoked. 

When the C-shell finishes processing the .login file, it begins reading commands 
from the terminal. prompting for each with: 
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% 

When you log out (by givingthe logout command) the C-shell prints 

logout 

and executes commands from the file . logout if it exists in your home directory. After 
that. the C - shell terminates and XENIX logs you off the &"j stem. 

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 lOand 15. EachC-shell variable has 
as its value an array of zero or more strings. C - shell variables may be assigned values 
by the set command, whichhassevercllfonns, the most useful 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 commonly 
refereoced are, however, those that the C-shell itself refers to. By changing the 
valuesoftbese variables you can directly affecttbe behavior of the C - shell. 

One of the most important variables is "path". This variable contains a list of directory 
names. When you type a command name at yoorterminal, theC-sheUexamineseach 
named directory in tum, until it finds an executable file whose name corresponds totlle 
name you typed. 1be set command with no arguments displays the values of all 
variables currently defined in the C-shell. The following example shows a typical 
defauh values: 

argv 
home 
path 
prompt 
shell 
status 

o 
lusrlbill 
(. Ibin lusr/bin) 
% 
Ibinlcsh 
o 

This output indicates thal. the variable "path.. begins with the current directory 
indicated by dot ( . ), then I bin, and lusrl bin. Your own local commands may be in the 
currentdirectory. NonnalXENIXcommandsresidcin/binand/usrlbin. 

Sometimes a number oflocaJly developed programs reside in the directory lusrllocal . 
If you want all C-shells that yro invoke to have access to these new programs. place 
the command 

setpath=(. Ibin lusr/bin lusrllocal) 

in the .cshrc file in ywr home directory. Try doing this, thenre-executing you . login 
with the command source.logID. Type 

set 

to see that the value assigned to "path" has changed. 

You should be aware that when you log in the C-shell examines each directory that 
you insert into your patb~M determines which commands are contained there ,except 
for the current directory which the C-sbell treats specially, This means that if 
commands are added to a directory in your search path after yro have started the C-
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shell, they will not necessarily be found. If you wish to use a command which has been 
added after you have logged in, you should give the commam 

rehash 

to the C- shell. Reha3b causes the shell to recompute its internal table of command 
locations. so that it will find the newly added command. Since the C - shell has to look 
in the current directOl)' on each command anyway, placing it at the end of the path 
specification usually worh best and reduces overhead. 

Other useful built in variables are "home" which shows your home directOl)'. and 
"ignoreeof' which can be set in your . login file to tell the C-shell not to exit when it 
recei ves an end - of- file from a terminal. The variable' 'ignoreeof' is one of several 
variables whose value the C- shell does net care about; the C- shell is only concerned 
with whether these variables are set or unset. Thus. to set "ignoreeof' you simply 
type 

set ignoreeof 

and to unset it type 

unset ignoreeof 

SOOle other useful buih-in C-shell variables are "noclobber" and "mail". The 
syntax 

>fl1ename 

which redirects the gandard output of a command just as in the regular shell. 
overwrites and destroys the previous contents of the named file. In this way. you may 
accidentally overwrite a file which is valuable. If you prefer that the C- sheD not 
overwrite files in this way you can 

set noclobber 

in your .Iog;nfile. typing 

date> now 

causes an error message iftbe file now already exists. Youcantype 

date >! now 

if you reaUy want to overwrite the contents of now. The ">!" 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 -SbeD History List 

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

The following figure gives a sample session involving typical usage of the history 
mechanismoftheC-sheU. Boldfaceindicatesuserinput: 
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% cat bug.c 
mainO 

j 

% cc %$ 
cc bug.c 

printf('bello ); 

''bug.c'', line 4: newline in string or char constant 
"bug.c", line 5: syntax error 
% eel 1$ 
cd bug.c 
29 
4s/);f'&/p 

w 
30 
q 
% !e 

printf('bello"); 

cc bug.c 
% 8.0ut 
hello% !e 
eel bug.c 
30 
~o/Io\\alp 

" 32 
q 

printf('bello\n"); 

% !e -0 bug 
cc bug.c -0 bug 
% size Lout bug 
a.out: 2784+364+ 1028 = 4176b = OxlOSOb 
bug: 2784+364+1028 = 4176b = OxlOSOb 
% Is -I t-
Is -1 a.oot bug 
-rwxr-xr-x 1 bill 
-rwxr-xr-x I bill 
% bug 
hello 
% pr bug.e I Ipt 
Ipt: Command not found. 
% alpnpr 
pc bug.c I Ipr 
% 

3932 Dec 1909:41 a.out 
3932 Dec 19 09:42 bug 

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(S) 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 been typed without use of the history mechanism. and then 
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ex.e~--uted the conunand. lne compilation yieldedcrrOf diagnostics. so we now edit tne 
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 command that started 
with the lener "c". If there were other commands beginning with the letter "c" 
t=xecuted recently, we could have said" !cc" or even" !cc:p" which prints the last 
~ommand starting with •• cc·· without executing it, so that you can check to see whether 
you really Wanltoexecute agivencommand. 

After this recompilalion. we ran the resuhing a.oU/ file. and then noting that there still 
was a bug. ran the editor again. After fixing the program we ran the C compiler again, 
but tacked onto the command an extra "-0 bug" telling the compiler to place the 
resultant binary in the file bug rather than a.out. In general. the history mechanisms 
may be used anywhere in the formation of new commands, and other characters may 
be placed before andafterthe substituted commands. 

We then ran the size command to see how large the binary program images we have 
created were, and then we ran an "Is -I" commam with the same argument list, 
denoting the argument list: 

!* 

Finally, we ran the program bIlg to see that its ootput is indeed correct. 

To make a listing of the program, we ran the prcommandonthe filebug.c. Ina-derto 
printthe listing ala lineprinter we piped the ootput tolpr, but misspelled it as" lpt ... To 
correct this we used a C - shell substitute, placing the old text and new text between 
caret n characters. This is similar to the substitute command in the editor. Finally, we 
repeated the same command with 

!! 

and sent its output to the lineprinter. 

There are other mechaniSms available for repeating commands. The history 
command prints out a numbered list of previous commands. You can then refer to 
these 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 OOler, less useful, W"clYS to 
select arguments to include in a new command. A complete description of all these 
mechanisms is given in csh (CP) the XENIXRejerence 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 iDplt. This mechanism can be used to simplify 
the commands you type, to supply defauk arguments to commands, or to perform 
transformations on commands and their argwnents. 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-sheU's environment or involve commands such 
ascdwhichmustbedoneinthecurrentC-shell. 

Fa- 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 yoo place 
the C-shell command 
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alias mail newmail 

in your .cshrc file. the C - shell will transform an input line of the form 

mail bill 

intoacaUonnewmaii. Suppose you wish the command Is toalways show sizesoffiles, 
that is, to always use the -soption. In this case , you can use the aliascommandtodo 

alias Is Is - s 

oreven 

alias dir Is - s 

creating a new command named dir. lfwe then type 

dir "bill 

the C- shell translates this to 

Is -s /usrlbill 

N<xe that the tilde C) is a special C-shell symbol that represents the user's home 
directory. 

Thus the aJiascommand can be used to provide short names for commands, to provide 
defauh arguments. and to define new short commands in terms of other commands. It 
is also possible to define aliases that contain multiple commands or pipelines. showing 
where the arguments to the original command are to be sub~tituted using the facilities 
of the history mechanism. Thusthedefinition 

alias cd 'cd \!* ; Is ' 

specifies an Is command after each cd command. We enclosed the entire alias 
definition in single quotation mads ( , ) to prevent more substitutions from occurring 
and to prevent the semicolon (;) from being recognized as a metacharacter. The 
exclamation mark (!) is escaped with a backslash (\) to prevent it from being interpreted 
when the alias command is typed in. The"\!*"here substituteslhe entire argument list 
to the prea1iasing cd command; 00 error is given if there are no arguments. The 
semicolon separating commands is used here to indicate that one command is to be 
done and then the next. Similarly the foDowing example defines a command that looks 
up its first argument in the password file. 

alias whois 'grep \r letclpasswd' 

The C-sheD currently reads the .cslvc file each time it starts up. If you place a large 
number of aliases there. C - sheDs will tend to start slowly. Y oushould try to limit the 
number of aIiasesyou have to a reasonable number ( 1 Oor 1 S is reasonable). Too many 
aliases causes delays and makes the system seem sluggish when you execute 
commandsfromwithinaneditmorotherprograms. 

10.6 Redirecting Input and Output 

In addition to the standard ootput. commands also have a diagnostic ootput that is 
normally directed tothetenninal even when the standard output is redirected toa file or 
a pipe. It is occasionally useful to direct the diagnostic output along with the standard 
output. for imtance. if you want to redirect the output of a long running command into 
a file and wish to have a rec<n1 of any error diagnostic it produces you cantype 
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command > & file 

The "> & •• here: tells the t - she 11 to route: both the diagnostic output and the standard 
output intofile. Similarly you can give the command 

command I & Ipr 

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

command >&! file 

is used when "noclobber" issetandfile already exists. 

Finally, use the form 

command > > file 

to append output to the end of an existing file. If "noc)obber" is set. then an error 
resultsiffi/edoesnotexist,otherwisetheC-shcllcrcalesfi/e. Thcform 

command »! file 

lets you appendtoa file even ifitdoes n~ existand' 'noclobber" is set. 

10.7 Creating Background and Foreground Jobs 

When one <r more commands are typed together as a pipeline or as a sequence of 
commands separated by semicolons. a single job is created by the C - shell consisting 
of these commands together as a unit. Single cOOlIIlands without pipes or semicolons 
create the simplest jobs. Usually.everylinetypedtotheC-shellcreatesajob. Eachof 
the following lines creates ajob: 

sort < data 
Is -s I son -n I head -5 
mail harold 

lfthe ampersand metacharacter (&) is typed at the end of the commands, then the 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 
readandexecutedbytheC-shell. Thus 

du> usage & 

runs the du program. which reports on the disk usage of your working directory, puts 
the output inlO the file usage and returns immediately with a prompt for the next 
command without waiting for du to finish. The du program continues executing in the 
background until it finishes, even though you cantype and execute more c<lllUD3Ilds in 
the mean time. Backgroundjobs are unaffected by any signals from the keyboard such 
as the INTERRUPT or QUIT signals. 

The ILBI 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 pscommand. 
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10.8 Using 8OOt- In Commands 

This section explains how to use some of the built-inC-shell commands, 

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 currenl aliases. Jt may 
also be given one argument, such as to show the cWTent alias for a given string of 
characters. For example 

alias Is 

prints the current alias for the string' 'Is" . 

The history command displays the contents of the history list. The numbers given 
with the hhtory events can be used to reference previous events that are difficult to 
reference contextuaUy. There is also a C-sheU variable named "prompt". By 
placing an exclamation point (!) in its value the C-shell will substitute the number of 
the current command in the history list. You can use this number to refer to a command 
in ahistory substitution. For example, you could type: 

set prompt='\! % ' 

N~e that the exclamation mark (!) had to be escaped even within backslashes. 

The logou t command is used to terminate a 10ginC-sheU that has "ignoreeof'set. 

The rebash command causes the C-shelltorecompute a table 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 - shell to find it, since otherwise the hashing algorithm may tell the 
C-sheU that the command wasn't in that directory when the hash table was computed. 

The repeat commaIKI is used to repeat a commaIKI several times. Thus to make 5 
copies of the fiJeone in the fiJefiveyou could type: 

repeat 5 cat one > > five 

The seteDvcommand can be used to set variables inth~environmenl. Thus 

setenv TERM adm3a 

sets the value of the environment variable' 'TERM" to "adm3a··. The program cnv 
exists to print out the environment. Forexample, its output might look like this: 

HOME=/usrlbiU 
SHELL=lbinlcsh 
PATH = :/usr/ucb:lbin:/usrlbin:/usrllocal 
TERM=adm3a 
USER = bill 

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

source .cshrc 

can be used after editing ina change to the .cshrc file that you wish to take effect before 
the next time you login. 

The time command is used to cause a commaIKI to be timed no matter how much CPU 
time it takes. Thus 
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time cp letc/rc lusrlblWrc 

displays: 

O.OU 0.1 s 0;01 8% 

Similarly 

time we letc/rc lusrlbilVrc 

displays: 

52 178 1347 letclrc 
52 178 1347/usrlbiWrc 
104 356 2694 total 

O.lu 0.1s 0;00 13% 

l'hf: C-SbeO 

Thisindicatesthatthe~pcommandusedanegligibleamountofusertime(u)andabout 
II10th ofa second sy~em time (s); the elapsed time was I 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 wc command used an average of 13 percent of the 
available CPU cycJesofthemachine. 

The unalias and uoset commands are used to remove aliases and variable definitions 
fromtheC-shell. 

10.9 Creating Command Scripts 

It is possible to place commands in files and to cause C - shells to be invoked to read 
and execute commands from these files, which are called C-shell scripts. This 
section describes the C-shell features that are useful when creating C - shell scripts. 

10.10 Using the argv Variable 

Acsb cc:mmand script may be interpreted by saying 

csh script argumeru ... 

where script is the name of the file comaining a group of C-shell commands aoo 
argumeru is a sequence of command argumems. The C - shell p~ces these arguments 
in the variable "argv" and then begins to read commands from script. These 
parameters are then available throogh the same mechanisms that are used to reference 
any (therC-shell variables. 

If you make the file script executable by doing 

chmod 755 script 

or 

chmod + x script 

and then place a C - shell commem at the beginning of the C - shell script (i. e., begin 
the file with a number sign (#) ) thenlbinlcsh will automatically be invoked to execute 
script when you type 
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script 

lfthe tile does not begin with a number sign (#) then the standard shell / bini sh will be 
used to execute it. 

10.11 Substituting SheD Variables 

After each input line is broken into words and hi&tory 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 substitution replaces the names of variables by their values. Thus 

echo $argv 

when placed ina command script would cause the current value of the variable ., argv" 
to be echoed to the output of the C-sheU script. It is an error for "argv" to be unset at 
this point. 

A number of notations are provided for accessing components and attributes of 
variables. Thenotation 

$?name 

expands to 1 if name is set or to 0 if nattre is not set. It is the fundamental mechanism 
used for checking whether particular variables have been assigned values. All other 
forms of reference to undefined variables cause-errors. 

The notation 

$#name 

expands to the number of elements in the variable' 'name". To illustrate, examine the 
foUowingterminal session (input is in boldface): 

% set argv=(a b c) 
1 
% echo $#argv 
3 
% unset argv 
% echo $?argv 
o 
% echo $argv 
Undefined variable: argv. 

'" It is also possible to access the components of a variable that has several values. Thus 

Sargvfll 

gives the first componentof"argv" or in the example above "a". Similarly 

Sargvf$#argvl 

would give "c" ,and 

Sargvfl-21 

would give: 
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ab 

Other notations useful in C·- shell scripts are 

$n 

where n is an integer This is shorthand for 

$argvf n 1 
the n 'th parameter and 

$* 

which is a shathand for 

$argv 

The form 

$$ 

The C--SheO 

expands to the process number of the current C- shell. Since this process number is 
unique in the 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 
script that acts asa filter, reading lines from its input file. Thus, the sequence 

echo --n 'yes or noT 
set a=(S<) 

writesoutthepnmpt 

yes or no? 

without a newline am then reads the answer into the variable "a". In this case "$Ia" 
is Oif either a blank line orCNTRL -0 is typed. 

One minor difference between' 'Sn" and "Sarg~ n 1" should be noted here. The form 
"Sargvf n 1" will yield an error if n is not in the range) - S#argv while' 'Sn" will never 
yield an out-of-range subscript error. This is for compatibility with the way older 
shells handle parameters. 

Anotherimpa:tant point isthat it is never an errorto give a subrangeofthe form "n-"; 
if there are less than "n" components of the given variable then no words are 
sub&1ituted. A range of the form "m-n"likewise returns an empty vector without 
giving an err<r when "m" exceeds the number of elements of the given variable, 
provided the subscripi . 4n" is in range. 

to.tl Using ExpressioDS 

To construct useful C - shell scripts, the C - shell mu&1 be able to evaluate expressions 
based on the values of variables. In fact, all the arithmetic operat ions of the C language 
are available in the C-shell with the same precedence that they have in C. In 
particular, the operations "= =" and "!=" comparestringsandtheoperalors "&&" 
and "I I" implement the 10gicalANO and OR operations. The special operators "= -•• 
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and 'T" are similarto "==" and "!=" except that the string on the right side can 
have pattemmatchingcharacters(like *. ?orf and b. TIleseoperators test whether the 
string on the left matches the pattern on the right. 

TheC-shcllalsoallowsfileenquiriesofthefonn 

-? filename 

where: question mark (?) is replaced by a number of single characters. For eX3Jllple. 
the expression primiti ve 

-efilename 

teDs whether filename exists. Other primitives test forread, write and execute access to 
the file, whether it isadirectory. or if it has nonzero length. 

It is possible to test whether a command terminates normally, by using a primitive of 
the form 

~ C'onunaTki I 
which returns 1 ifthe command exits normally with exit status 0, or 0 if the command 
terminates abnormally or with exit status nonzero. If 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 value is always changing. 

F<r the full list of expression components. see csb(CP). in the XENlX Reference 
Manual. 

10.13 Using the C -SheD: 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 C programs m the specified list 
# to the directory -/backup if they differ from the files 
# already in -/backup 
# 
set noglob 
foreach i ($argv) 

end 

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

if (! -I -/backup/$i:t) then 

end if 

echo $i:t n(X in backup ... not cp\'ed 
continue 

cmp - s $i -/bacirup/$i: t # to set $status 

if ($status ! = 0) then 
echo new backup of $i 
cp $i -Ibackup'$i:t 

endif 

The C··Sbel! 

This S<.Tipt uses the roreacb command. The command executes the othel commands 
between the roreacb and the matching end. for each of L'le values given between 
parentheses with the named variable ui" which is setto successive values in the list. 
Within this loop we may use the command break to stop executing the loop and 
alntinue to prematurely terminate one iteration and begin the next. After the foreach 
loop the iteration variable (i in this case) has the value at the last iteration. 

The unoglob" variable is set to prevent filename expansion of the members of 
uargv". This is a good idea, in general. if the arguments to a C-shell script are 
filenames which have already been expanded or if the arguments may contain filename 
expansion metacharacters. It is also possible to quote each use of a US" variable 
expansion, but this isharder and less reliable . 

The other control construct isa statement of the form 

if ( expression) then 
command 

endif 

The placement of the keywords in this statement is not flexible due to the current 
implementation of the C-shell. The following two formats are not acceptable to the 
C-sheIJ: 

and 

if (expression) # Won't world 
then 

command 

endif 
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if (ex.pression) then command endif # Won't work. 

TheC-shelldoeshaveanothertonnoftheifstatement: 

if ( expression) commam 

which can be 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 
formrequiresthefinaJbackslash(\)toimmediatelyprecedetheend-of-line. 

The more general if statements above also admit a sequence of dse- II' pairs followed 
by a single dseand an encUr. for example: 

if ( expression) then 
commands 

else if (expression) then 
commands 

else 
commands 

endif 

Another imponant 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. Thus if the variable "i" has the value Imnrifoo. barthen 

echo $i $i:r $i:e 

produces 

Imnllfoo. bar lmot/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 fullydescribedinthecsh(CP)entry in the XENIX Re/erence 
Manual. It is also possible to use the command substitution mechanism to perform 
modifications on strings to then reenter 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 on a • 'S" 
substitutiontol. Thus . 

% echo $i Si:h:t 

produces 

lalb/c laIb:t 

and does not do what you might expect . 

Finally, we note that the number sign chara(..'ter (#) lexically introduces a C-shell 
comment in C-shell scripts (but not from the terminal). All subsequent characters on 
the input line after a number sign are discarded by the C-shell. This character can be 
quoted using ,,,,, or" argument word. 
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10.14 Using Other Control Structures 

The C - shell also has control structures while and switch similar to those of C. These 
take the forms 

and 

while ( expression) 
commands 

end 

switch ( word ) 

case sttl: 
commands 
breaksw 

case strn: 
commands 
breaksw 

defauh: 

endsw 

commands 
breaksw 

F<rdetailsseethemanualsectionforcsh(CP). Cprogrammersshouldnotethatweuse 
breaks. to exit from a switch while break exits a .hUe orforeach loop. A common 
mistake to make in C-shell scripts is to use break. rather than breaks. in switches. 

Finally, theC-shellaUowsagotostatement, with labels looking like they do inC: 

loop: 

10.15 

commands 
goto loop 

Supplying Input to Commands 

Commands run from C - shell scripts receive by defauh the standard input of the C­
sheD which is running the scri~. It allows C-shell scripts to fully participate in 
pipelines. but mandates extra notation for commands that are to take inlinedata. 

Thus we need a metanotation for supplying inline data to commands in C-shell 
scripts. For example, consider this scri~ which runs the editor to delete leading blanks 
from the lines in each argument file: 
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# deb lank _ .... remove leading blanks 
foreach i ($argv) 
ed - $i < < ' EOP' 
l,$srf 1*11 
w 
q 
'EOF' 
end 

The notation 

« 'EOF' 

means that the standard input for the eel command is to come from the text in the C­
shell script file up to lhe next line consisting of exactly EOF. The fact lhat the SOF is 
enclosed in single quotation IDaJt.s (' ). i.e .• 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 uses to terminate the text to.be given to 
the command is quoted then these substitutions will nC( be performed. In this case 
since we used the form " 1.$" in our editor script we needed to insure that this dollar 
sign was not variable substituted. We could also have ins\D'ed this by preceding the 
dollar sign ($) with a backslash (\). i.e.: 

1,\$srf 1*11 
Quoting theSOftenninator is a more reliable way of achieving the same lhing. 

10.16 Catching Interrupts 

If our C - shell script creates temporary files, we may wish to catch interruptions of the 
C-shellscriptsothatwecancleanupthesefiles. Wecanthendo 

onintr label 

where klbel is a label in our program. If an interrupt is received the C-sheU will do a 
•• goto label" and we can remove the temporary files, then do an exit command (which 
is built in to thee-shell) to exit from the C-sheU script. If we wish to exit with 
nonzero status we can write· 

exit (1) 

to exit with status I. 

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 - D option causes the C-shell only 
to read commands and not to execute them and may sometimes be of use. 

One other thing to note is that the C-shell will not execute C - shell scripts that do not 
begin with the nwnber sign character (#), that is C-shell scripts lhat do not begin with 
a comment. 

There is also another quotation mechanism using the double quotation IDaJt. ("), which 
allows only some of the expansion mechanisms we have so far discussed to occur on 

10-16 



The (>·Shell 

the quoted strmgand serves to make this ~tring into a smglc: word as the smgle quote ( , ) 
does 

10.18 Starling a Loop ala Terminal 

It is occasionally useful to use the foreacb control structure at the tenninalto aid in 
performing a number of similar cOOl.Olands. For instance, if there were three shells in 
use ona particular system,lbin/sh ,Ibin/nsh, andlbin/,:sh, you could counl the number 
of persons using each shell by using the following commands: 

grep -c cshS letc/passwd 
grep -c nshS letclpasswd 
grep -e -v shS letclpasswd 

Since these commands are very similar we can use foreacb to simplify them: 

S foreacb i ('csb$' 'nsb$' '-v sb$') 
? IftP -c $I letdpasswd 
? end 

N<xe here that the C - shell prompts for input with "? ' , when reading the body of the 
loop. This occurs onJy when the foreacb command is entered interactively. 

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

% set a=('Is') 
% Kbo $a 
esh.n esb.rm 
%15 
esb.n 
csh.rm 
% echo $#a 
2 

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

The output of a command within back qU<xationmarks ( • ) is convertedbytheC- shell 
to a list of words. You can also plaee the quoted string within double quotation marks 
('~)totake each (nonempty) line as aCOOlponentofthe variable. This prevems the 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 variable into separate words at embedded blanks and tabs. 

10.19 Using Braces with Arguments 

Another form of filename expansion involves the characters, "1" and "1". These 
characters specify that the contained strings, separated by commas (,) are to be 
consecutively substituted into the containing characters and the resuhs expanded lefi to 
right. Thus 

A~strl ,str2, ... strn~B 
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expands to 

AstrlB Astr2B ... AstmB 

'Ibis expansion occurs before the other tllename expansions, and may be appJied 
recursively (Le., nested). The results of each expanded string are son cd separately. 
left to right a-der being preserved. The resulting filenames are not required to exist if 
no ~her expansion mechanisms are used. This means that this mechanism can be used 
to generate arguments which are not filenames. but which have common parts. 

A typical use of this would be 

mkdir -'!hdrs ,retrofit ,cshl 

to make subdirectories IIdrs • retrofit and csh in your home directory. This mechanism 
is most useful when the common prefix is longer than in this example: 

chown root /usr/dem<Y·~fi1el.file2 •... 1 

10.20 Substituting Commands 

A command enclosed in accent symbols ( , ) is replaced, just before filenames are 
expanded, by the output from that command. Thus. it is possible to do 

set pwd='pwd' 

to save the current directory in the variable "pwd" ortodo 

vi 'grep -I TRACE *.c' 

to 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 (j. Refer to csb(CP) in the XENIX 
RejerenceManualformoreinformation. 

10.21 Special Characters 

The following table lists thCf special characters of csh and the XENIX system. A number 
of these characters also have special meaning in expressions. See the csb manual 
scctionforacomplete list. 

Syntactic metacharacters 

Separates commands to be executed sequentially 

Separates commands ina pipeline 

o Brackets expressions and variable values 

& FoUowscommandsto be executed without waiting for completion 

Filename metacharacters 

Separates components of a file' s pathname 
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Separatesrootpansofa filename from extensions 

.) Expansion character malching any single character 

* Expansion character matching any sequence of characters 

11 Expansion sequence matching any single character from a set of characters 

Used at the beginning of a filename to indicate home directories 

! i Usedtospecifygroupsofargumentswithcommonparts 

Quotation metacharacters 

\ Prevents meta-meaning offollowing single character 

Prevents meta-meaning of a grwp of characters 

Like' • but allows variable and command expansion 

Input/output metacharacters 

< Indicates redirected input 

> Indicates redirected output 

ExpamJonlSubstitutionl\fetacharaaers 

S Indicates variable substitution 

Indicates history substitution 

Precedes substitution modifiers 

Used in special formsofhistory substitution 

Indicates command substitution 

Other Metacharacters 

if Begins scratch filenames; indicatesC - shell commeIlls 

Prefixes option (flag) arguments to commands 
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11.1 \Vhat is the Visual Shell? 

The Visual Shell vsb is a menu - dri\'en XENlX shell. This (:hapter describes the use 
1:;.1 behavia- ofthe vsh. 'Ibis chapter assumes that the reader is familiar with some 

'Ogt: neral XENIX concepts, specifically the structure ofXENIX file systems and the nature 
ofaXENIX 'command'. No familiarity with any other sheD, however, is assumed. If 
you are a first-time u~'T 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 XENlX shells can also create 'pipelines' for 
passing the output of one command to another command or 'redirect' the output into a 
file. 

The aher XENlX shells available are sb and csb. The~e shells are called 
'coounand -line mented' shells. This means that the user enters commands one line 
at a time. The sh arxl csh shells are full computer languages which require study and 
some programming knowledge to use effectively. These command-line shells are 
powerful and efficiell. 

The vsb is a 'menu - oriented' shell. In a menu - oriented shell, the user is given the 
available commands, or some of the available commarxls. 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 XENlXor a specfic XENIX application. All Visual Shell 
users should additionally become familiar with some command-line shell usage. 

Users familiar with command-line shells are in f<I a pleasant surprise if they try the 
Visual Shell. Experienced users will appreciate the efficiency and versatility of the 
Visual Shell. The distinction is very much akin to the differem:e between a line­
orientedtexteditorandafull-screeneditor. 

A menu shell can be used effectively with very little study. On the other hand,a menu 
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 this regard. The 
Visual Shell is designed to do all of the things that the commam-line shells cando. 

11.2 Getting Started with the Visual Shell 

This section describes how to enter, obtain help about, and leave the visualshell. This 
section also deS(.Tibes what you will see on the screen while running the visual shell am 
howthe menus work. 

Note the following convention for specifying keystrokes. CfRL refers to the CfRL 
shift key. CfRL -Cmeans pressing the CfRL and 'c' keys at the same time. AL T refers 
to the ALT shift key. ALT-H means pressing theALT and'H' keys at the same time. 
Naethe irrelevance of case inenleringMenu Selection characters. For instance. press 
either'Q'or'q'torunthe"QWt" command from the mainmenu. 

11.2.1 Entering the VisuaJ SheD 
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Log in to XENIX. 1 f you are not sure how to log in, consu it the Operallons Guide or 
have someone knowlegeable about XENIX help you. When you have a shell prompt 
(typically'S' or '% '), the operating system is waiting for a command. Enter the 
command: 

vsh 

and press RETURN. 

11.2.2 Getting Help 

If at anytime you are not sure what to do. either run the "Help" Menu Selection or 
press AL T - II. Refer to the reference section of this chapter for infonnation about the 
Help command. 

11.2.3 Leaving tbe Visual Shell 

To exit the Vh .. ual Shell select the Quit commaoo 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 
confirm", enter 'y' or 'Y'. If you don't want to exit the Visual Shell yet (perbapsyou 
pressed' q' by mistake), enter any other character but 'y' ~ 'Y' . If you have invoked 
the visual shell fran another shell, as described above. yoo will need to log out from 
XENlX by entering CfRL-D or 'logout' and pressing RETURN. If the Visual Shell is 
yourdefauh shell. you will automatically be logged out. 

11.3 The Visual SheD Screen 

11.3.1 Status UDe 

The bonan line on the screen is called the 'status line'. The status line displays the 
name of the currem working directc.y. notifies you if you have mail. am gives the 
date. time and the name of the operating system. 

11.3.2 Message LiDe 

The line above the 'status line' is called the 'message line'. The message line displays 
special output fromXENlXcommands. suchaserrorreports. 

11.3.3 MaiD Me ... 

The next section of the screen above the message line is the 'main menu'. The main 
menu displays a selection of usefuIXE.!'llX commands. 

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

You may also enter the first letter of a command to select that command. If you enter 
the finlt letteroflhe cOl1lmnnd, you do not need to press RETURN. 

lfyou enter a letter which does 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 win be replaced with a command 
option menu. The command option menu gives the options available with the specific 
command. You must fill in the options with appropriate responses. 

If you wish to return to the main menu without running the command. press CfRL -C. 
(cancel). lfyou want torunthecommand with the selected options press RETIJRN. 

The following key strokes anow editing of option re sponses. 

CTRL - I, CfRL - A. or 'tab· 
CfRL - Y or DEL 
CTRL-L 

CfRL-K 

CfRL-P 

CfRL-O 

11.3.5 Program Output 

Move to next field in options menu. 
Delete character under cursor . 
Move cursor to character to right of current position 
in current option field. 
Move cursorto character to left of current position 
in current option field. 
Move cursor to word in currelll field to right of the 
current word. 
Movecursorto word in current field to left of the 
current word. 

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~tomtotop. Lines scrolling off the top of the output window disappear. 

Visual Shell command lines are listed with each argument preceded by the number in 
the argument list enclosed in parentheses. The command is named in the output 
window by the menu cmunand. Hence. if you run the command lbiDIIs with the 
argument - R, the output window will displaytbe command line as follows: 

Run (1) Ibin/ls (2) -R 

To change the command line format to reflect the actual XENlX command line 
generated by the VisualShell. use the Options Output menu command. 

11.3.6 View Window 

A merru 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' in this chapter. lfthe directory list is larger than the current window size. you 
may scroll through using the key commands given below. To reset the window size, 
usethe 'Window' mainmenucommam. 

The curremly selected item is highlighted in the view window. Use the arrow keys and 
other key commands given at the end of this section to move the highlight around the 
window. 

If a directory is being listed, subdirectories are shown enc losed in square brackets. To 
view a subdirectory, press '=' while the directory is highlighted. To return to the 
previous directory after viewing a subdirect<¥)', press' - '. The parent directory of the 
current directory is shown as 'r .. 1'. The current directory is shown as 'r .1'. Executable 
files are preceded by an asterisk. The last modification date ofthe currently selected 
item is given at the right margin of the la~1line of the window. The name of the item in 
view in the current window is given in the upperright-handcornerofthewindow. 

The view window may also display contents of files. Highlight a file, and press' = ' . 
You may scroll through the file using the key commands given below. While viewing 
a file, the highlighted area covers one line. 

If you press '= 'whileanexecutablefileishighlighted,that file will be run. 

If the Visual Shell requires a file or directory name, the currently selected View 
Window item can be automatically emered in the 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 enler a file or directory in an option field, type in the name after 
selecting the command. 

Use these keystrokes to select files from the view window: 

CfRL-Q 
CfRL-Z 
CfRL-RCfRL-£ 
CfRL-RCfRL-S 
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WINDOW MOTION KEYS 
Move to start (first item alphabetically ) of view window. 
Move to end (last item alphabetically ) of view window. 
Scroll view window up. 
Scroll view window down. 
View indicated item, either file or directory. 
If no view window is present, the current working directory 
is displayed. 
Return window display to parent directory of 
currently listed directory . 
Ifviewinga file, exit from viewing that file. 
Last view wimow is retumed to. 
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DIRECTIONAL MOVEMENT KEYS 
ARROW UPor CfRl. - E: Move highlight up in view window_ 
ARROW DOWN orL1RL - X: Move highlight down ill view window_ 
ARROW LEFT orCfRL -S: Move highlight left in view window. 
ARROWRIGI-ITorCfRL-·D: Move highlight right inview window. 

M ovcmc nl beyond the left or right margin will proceed to the next item on the previous 
or next line unless at the edge of the view window. Movement beyond the top or 
bottom edge oft.he current window will scroll the view window up or down ift.here are 
more items in that direction in the view window. 

N Ole that there are two ways to move the highlight around. Eitheruse the keypad arrow 
keys a-theciusteroffourkeysonthe far left of the keyboard 'e'. 'x'. 's·. and 'd' shifted 
withCfRL. 

While viewing a file. the directional movement keys for up and left move the highlight 
up. and the keys for down and right move the highlighted line down. 

11.4 Visual Sbell Reference 

11.4.1 Visual SheD Default MeIDl 

This section describes the default Visual Shell melUl commands and options. The 
menu options are displayed at 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 of the command. 

Most commands require entering options. Move the CUfS<I 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 
insertion ina field. refer to the section inthis cha(ter labelled "View Window". 

Note that some options have 'switches' with predefined (default) selections. The 
currently selected switch setting is highlighted. The default is the parenthesized 

. setting. Forinstance, in the switch: 

Recursive: (yes) no 

the default is recursive. To change a switch, select the field and press the SPACE BAR 
or BACKSPACE. 

Copy 

The Copy command can copy files and directories. To copy a file .. select' 'File' , from 
the options. to copy a directory. select" Directory". A sub-menu will appear. Enter 
the file a- directory you wish copied in the from: field. Enter the file a- directory you 
wish copied to the to: field. Note that if the item in the to: field already exists, it will be 
overwritten, so be careful. 

The Copy Directory sub-menu has a switch' 'recursive". If this switch is set to yes, 
all sub-directoriesandtheircontemsbelowthe specified directory will be copied. 
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Delete 

The Delete command can remove files and directories. In the 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, so be 
careful. 

Edit 

The Edit command invokes the full-screen editor vi. The current directory will be 
displayed in the output window. Enter in the option field ED" filename: the name of 
the file you wish to edit using vi. 

To learn vi, consuh the document "vi: a Screen Editor" in the XENlX User' sGuith, 
and the l'i(C) manual page in the XENlX Reference. A vi reference card is also 
available. 

Help 

The Help command (also available bypressingALT-Hat anytime). 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. move the 
highlight to 'Keyboard' using the SPACE BAR and press RETURN to view the help file 
starting at the 'Keyboard' section. The 'Next' aIKI '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 CfRL-C or select the 
'Resume' menu option. .. 

MaD 

The Mail command enters the XENlX mail system. lhere are two options: "Send" 
and "Read" For more information about mail. refer to the se(.1ion of the XENIX Users 
Guithtitled "Mail" or referto the maD (C) manual page. 

Name 

The Name command renames an existing file ordirectory. There are two fields. From: 
and To:. Enter the name of the file or directory yw want to rename in From: and the 
new name inTo: 

11.4.2 Options 

The Options Main Menu Selection provides four sub-menus. These sub-menus run 
commands which typically are used infrequently or which have irrevocableresuhs. 

Directory Option 

The Directory command has two sub-menus, Make and Usage. 

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

Usage Directory Option Counts the number of disk blocks in the directories specified 
in the name: field. The format is the same as the XENlX command Is -5. Refertothe 
manual pagels(C). 
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FileS ystem Option 

FileSystem has the five sub-menus: Create, FilesCheck. SpaceFree. Mount and 
UnmouI1l. 

Create FiJeSystem Option Create FileSystem makes a XENIX filesystem. The 
Create command performs radical system maintenance and may have irrevocable 
effects. Care is advised when using OeateFileSystem. 

The functionality is the same as mkfs(C). Consult the mkfs(C) manual page before 
running Create FileSy~em. Create FileSystem will prompt you for device, blocksize. 
gap number and block number. Refer to the XENIX Operations Guide cha.-er on 
"Using File Sy~ems". The section "Creating a File System" also explains this 
command. 

FiJesChHk FileSystem Option FilesC1leck checks the consistency ofaXENlX 
filesystem and anempts repair if damage is detected. The FilesCheck cmnnand 
performs radical system maintenance and may have irrevocable effects. Care is 
advised when using FilesC1leck. 

The functionality is the same as rsck(C). Consuh the rsck(C) manual page before 
runningFilesOleck. FilesOleck will prompt you for the device to check. 

Output Option 

The Output Option command has one switch, ccmmands like: VSheU XENIX" . The 
defauh is VSheU. IF VShell is set, the wh form of commands given appear in the 
upward scrolling output window. If XENIX is specified. the XENIX command line 
which wh generated will be shown instead. 

Pel'lDiuionsOption 

The Permissions Option command allows changing the access permissions on files 
and directories. The functionality is the same as the chmod(C) command. Consult the 
cbmod manual page if you do not understand the concept ofXENIX permissions. 

In the name: field enter the name of the file or directory you wish to aher the 
permissions on. You may only alter the permissions on files and directories ya! own. 
There are four switches, who: • read: ,write: .anduecUle:. 

The who: switch has four senings. All, Me , Group and Others. All is the default. All 
refers to yourself. those with the same groop id as yourself and others. Me refers to 

-yourself. Group refers and all others with yourgroupid. Olhersreferstothoseoutside 
your group. 

The read, write and execute switches have two settings. yes and no. The defauh is yes 
for Me. and no for Group and Others . Thisgrcmtsthegiventypeofpennissiontothose 
specified in the who: switch. No takes away the given type of permission from those 
specified in the who: switch. 

11.4.3 Print 

The Print command puts a file or files in the queue for your lineprinter. In thefilename: 
option fie ld. enterthe file or file s you want to print. 
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11.4.4 Quit 

TIle Quit command exits the Visual Shell. The only option is El'.lcr Y to confinn: . 
Enter'Y' (I" 'y' if you really want to quit. Anyotherkeycancelsthequit. 

11.4.5 RUD 

The Run ccmmand executes a program or shell script. The name: option takes the 
name of an executable file. In the ptJrameters: option field enter flags to pass to the 
executable file. The output: option can specify a file to redirect output to or another 
program to send the ootput to. Enter a vertical bar 'I' in the output field to use the pipe 
menu. 

It is also possible to run an executable file by highlighting the name of the file in the 
View Window and pressing '='. 

11.4.6 View 

The View command allows you to inspect without ahering 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 
details of using View. 

To alter the height and characteristics of the View Window, use the 'Window' menu 
option. See the section below labelled "Window" . 

lfyou have invoked View from the menu, enlea'the name of the file or directory you 
wish to view inthe VIEW 1III1M: field, or select frOOl a direct(l"f view window. 

To return frOOl any View action to the previously displayed View Window, press the 
minus key '_ •. 

If you View a non-executable binary file, non-ascii characters are displayed as the 
character'@· . 

11.4.7 Window 

The Window command ahers the height and redraw characteristics of the Visual SheD 
View Window. 

The 

WINDOW redraw: Yes (No) 

switch tumsonor offredraw of the view window afterrunning a command. 

The heighlinJines: field changes the number_oflines displayed iri the view window. 
The minimum window height is 1 lines. The default window height is 5 lines. The 
maximum window height is 15lines. 
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11.4.8 Pipes 

XENIX allows output from one program to be pas5ed to another program or to be put in 
a file. This is called 'piping' or ·pipelining'. lftheoutpulisplacedinafileitissaidtobe 
'redirected'. Piping is supported in the V isualShell through the pipe menu. 

The Pipe menu is invoked by entering a vertical bar 'I' character in any option field 
named output: .. For instance, the Run main menu and the Pipe menu itself have an 
output: field. The available Pipe menu commands are Count. Get, Head. More, Run. 
SortandTail. Each Pipe menu sub-command also has an output: field. which allows 
construction of pipelines of arbitrary length. 

11.4.9 Count 

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

11.4.10 (;et 

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. Consuh the manual page 
grep(C) forthe available wildcard characters. 

The first Get switch is Unmatched(Yes)No. !fyou specify Yes (the default). all lines 
containing the given pattern will be output. If Unmatched is set to off. all lines not 
containing the givenpauern will be output. 

The second Get switch is ignore case: which suppresses the case while looking forthe 
regular expression. The default is off. 

The third Get switch is/ine numbers: • which reports the line in the input stream which 
the regular expression was matched on. The defauh is on. 

11.4.11 Head 

Head prints a specified number oflinesofthe 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 defauh isS lines. 

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

11.4.11 ~ore 

More allows viewing an input stream one screen at a time. The More Pipe Menu option 
invokes the XENlX COOlDland more. Consult the manual page more(C) for the 
functionality . 
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11.4.13 RUD 

The Run Pipe Menu option allows the specification of any command n<X in the Pipe 
menu. The functionality is the same as the VisualShellMainMenuOptioo "Run". 

11.4.14 Sort 

The XENIX son utility can be invoked through the Son Pipe menu option. The input 
stream is soned. 

The first Son switch is order: < >. Select ">', the default, to son in ascending order. 
Select' < . to sort in descending <Yder. 

The second Sort switch suppresses the case of characters in the sort. The default is off. 

The third Sort switch sons the input stream assuming an initial numeric field in the inp ut 
stream. If this switch is off, initial rnunbers will be sorted in ascii order, which means 
that a line beginning with "10' will be output before the line beginning with "2'. The 
default is off. 

The fourth Sort switch sorts the input stream in dictionary order, rather than ascii order. 

The Sort Pipe Menu option c<Yresponds to the XENIX command sort. Consult the 
manual page 5Ort(C) for the functionality. 

11.4.15 Tail 

Tail prints a specified number of lines of the input stream up to the end of the stream. 
The lines: field 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 taD(C) for the functionality. 
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Ed 

A.1 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, th us t d is 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 
ez as well as to e d. 

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 td 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, 

i,4p 

where the "1,4" specifies a line number range and the p command "prints" the 
specified lines on 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 derault, most ed commands operate on only the current line. 

A.3 Basic Concepts 

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

A.a.l The Editing Buffer 

Each time you invoke ed, an area in the memory orthe computer is allocated on 
which you will perrorm 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 
do you affect the original copy or the file. 

A.a.2 Commands 

Commands are entered by typing them at your keyboard. Like normal XENIX 
commands, entry or a command is ended by typing a NEWLINE.· Arter you type 
NEWLINE the command is carried out. In the rollowing examples, we will 
presume that entry or 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 co.mmands take 
filename or string arguments that are used by the command when it is 
executed. " 

A.a.a Line Numbers 

Any time you execute a command that changes the number or lines in the 
editing buffer, ed immediately renumbers the lines. At all times, every line in 
the editing buffer has aline number. Many editing comm"ands will take either 
single· line .numbers· or line number . ranges as prefixing argument$. 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. 

A-2 



Ed 

A.4.1 Entering and Exiting The Editor 

The simplest way to invoke edisto type: 

ed 

The most common way, however, is to type: 

ed filename 

where filename is the name of a new or existing file. 

To exit the editor, all you need to do is type: 

q 

If you have not yet written out the changes you have made to your file, tdwarns 
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 
how to change it. 

\Vhen you first invoke ed, it islike 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 reading it in from a file. We will start by 
typing in some text and discuss how to read files later. 

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 is kept. In effect, the buffer is the piece orpaper 
on which you will write things, make changes, and finally file away. 

You tell e d what to do to your text by typing instructions called "commands". 
Most commands consist of a single letter, each typed on a separa.te line. Ed 
prompts with an asterisk (*). This prompting can be turned on a.nd 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 itseIr. It means "append (or add) text lines to the buffer, as they are 
typed in." Appending is like writing new material on a piece orpaper. 

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 e d seems 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. 

Arter appending is completed, the buffer contains the following three lines: 

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

The a and. aren't there, because they are not text. 

To add more text to what you already 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 meBlage 

A.4.3 Writing Out a File: w 

You wiilprobably want to save your text ror later use. To write out the 
contents or the buffer into a file,use the write (w) command followed by the 
name orthe file that you want to write to. This copies the cOI)tentsorthe buffer 
to the specified file, destroying any previous contents of the file. For example, 
to save the text in a file named text, type: 

w text 
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Leave a space between wand the filename. Ed responds by printing the 
number or characters it has written out. For instance, etlmight respond with 

68 

(Remember that blanks and the newline character at the end or each line are 
included in the character count.) Writing out a file just makes a copy or the 
text-the buffer's contents are not disturbed, so you can go on adding text to it. 
If you invoked ed with the command lied filen,sme", then by default a w 
command by itselrwill write the buffer out to jilensme. 

This is an important point. Ed at all times works on a copy or a file, not the file 
itselr. No change in the contents or a file takes place until you give a w 
command. Writing out the text toa file from time to time as it 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 
a file 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 edwill print 

? 

At that point, write out the text if you want to save it; if not, typing another 
"q" will get you out orthe editor. 

Exercise 

Enter edand create some text by typing: 

a 
... text ... 

Write it out by typing: 

w filename 

Then leave e dby 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 rrom a file. 
This is what you do to edit text that you have saved with the w command in a 
previous session. The edit ( e) command places the entire contents or a file in 
the buffer. If you had saved the three lines "Now is the time", etc., with a w 
command in an earlier session, the ed command 

e text 

would place the entire contents orthe file tezt into the buffer and respond with 

68 

which is the number or characters in tezt. 1/ anything i, alreadyi" the buffer, it 
i, deletedfirlt. 

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

ed 
e file 
[e diting te"ion] 
w 
q 

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

A.4.6 Changing the File to Write Out to: r 

You can find out the last file written to at any time using the file (t) command. 
Just type r without a filename. You can also change the name or the 
remembered filename with r. Thus a userul sequence is 

ed precious 
r junk 

which gets a copy orthe file named preciout, then uses r to save the text in the 
file.iunk. The original file will be preserved as preciout. 
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A.4.7 Reading in a File: 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 

r text 

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

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 wand e commands, after the reading operation is complete r prints 
the number of characters read 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 

is equivalent 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. SpeciCy 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 

Ed responds 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 iC 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 Cor the line 
n um ber of the last line in the buffer-the dollar sign (I). Use it this way: 

I,$p 

This will print all the lines in the buffer (Crom line I to the last line). Jryou want 
to stop the printing berore it is finished, press the INTERRUPT key. Ed then 
displays 

? 
interrupt 

and waits ror the next command. 

To print the laft line oCthe buffer, use: 

$p 

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

Ip 

produces the response 

Now is the time 

which is the first line orthe buffer. 

In ract, ed lets you abbreviate even further: you can print any single line by 
typingiuBt the line number; there's no need to type the letter p. If you type 
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S 

edprints the last line of the buffer. 

You can also use S in combinations like 

S-I,Sp 

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 

S-I 

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

S-5,Sp 

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

The command 

.-3,.+3p 

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

.-3,.3p 

is identical in meaning. 

Another area in which you can save typing effort in specifying lines is to use plus 
and minus as line 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 

A.4.Q Displaying 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. 

Jfyou type 

1,3p 

eddisplays 

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

Try typing: 

p 

This prints 

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 edwill continue to print line 3. 

This happens because e d 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 num ber. The line most recently acted on is referred 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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.,Ip 

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 through 6. 

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

Dot is often used in combinations like this one: 

.+1 

Or equivalently: 

.+Ip 

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 be/ore the current line". This enables you to go 
backwards through the file if you wish. Another useful command is something 
like 

.-3,.-lp 

which prints the previous three lines. 

Don 't/orget that all o/the,e cha.nge the va.lue 0/ dot. You can find out what dot 
is at any time by typing: 

.= 

Ed responds by printing the value of dot. Essentially, p can be preceded by 
zero, one, or two line numbers. Uno line number is given, edprintsthei'current 
line", the line that dot refers to. If one line number is given (with or without the 
letter p), e d prints that line (and dot is set there)i and if two line numbers are 
given, edprints all the lines in that range (and sets dot to the last line printed). 
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Irtwo line numbers are specified, the first cannot be bigger than the second. 

Pressing RETURN once causes printing orthe next line. It is equivalent to: 

.+lp 

Try it. Next, try typing a minus sign ( -) by itself; it is equivalent to typing 

.-lp 

Exercise 

Create some text using the a command and experiment with the p command. 
You will find, ror 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,lp" do not 
work. 

A.4.10 Deleting Lines: d 

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

4,Sd 

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

I,Sp 

Notice that S 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, andd commands until you are sure that you 
know what they do, and until you understand how dot (.), dollar (S), 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); thatr reads 
in a file after the line number you speciry (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 userul. For instance, you can insert a file at the 
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beginning or a buffer by typing 

Or filename 

and you can en ter lines at the beginning or the buO'er by typing: 

Oa 
[input tezt here] 

Notice that typing 

.w 

is very different rrom typing 

w 

since the rormer writes out only a single line and the latter writes out the whole 
file. 

A.4.11 Perrorming Text Substitutions: 5 

One orthe most important edcommands is the substitute (5) command. Thisis 
the command that is used to change individual words or letters within aline or 
group or lines. It is the command used to correct spelling mistakes and typing 
errors. 

Suppose that, due to a typing error, line I says: 

Now is th time 

The letter "e" has been lertoff orthe word "the". You can uses to fix this up as 
rollows: 

Is/th/the/ 

This substitutes ror the characters "th", the characters "the", in line l. To 
veriry 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 t~e substitute command follows: 

[,tarting-line,ending-line]s/ pattern/ replace me nt/ cmd, 

Whatever string or characters is between the first pair of slashes is replaced by 
whatever is between the second pair, in all the lines between ,tIJrting-Une and 
ending-Ii ne. Only the first occurrence on each line is changed, however. 
Changing every occurrence 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 

l,$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 mea.n "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 outright. Hitdidn't,you can try again. (Notice thatthep 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 
removing extra letters 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 a space. There i. a 
difference. 

Exercise 

Experiment with the substitute command. See what happens if you substitute 
a word on a line with several occurrences otthat word. For example, type: 

a 
the other side of the coin 

s/the/on the/p 

This results in: 

on the other side of the coin 

A substitute command changes only the jiret occurrence otthe first string. You 
can change all occurrences by adding a g (tor "global") to the s command, like 
this: 

sl ... I ... /g 

Try using characters other than sla.shes to delimit the two sets or characters in 
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: context searching. 

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

Now is the time 
tor 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". \Vith 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 or specifying the 
desired line, regardless of its num ber, by specify ing a textual pattern contained 
in the line. 
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The way to say "search ror a line that contains this particular string or 
characters" is to type: 

/string or 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 or 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 
prints it ror verification: 

to come to the aid of their party. 

"Next occurrence" means that edstarts looking ror the string at line ".+1", 
searches to the end or the buffer, then continues at line 1 and searches to line 
dot. (That is, the search "wraps around" fromS to 1.) It scans all the lines in the 
buffer until it either finds the desired line or gets backto dot. If the given string 
of characters can't be found in any line, edprints the error message: 

? 
search string not round 

Otherwise, e d prints the line it found. You can also search backward, in a file 
for search strings by using question marks instead 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 want is backwards 
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 

$ * \ & 

read SectionA5, "Context and Regular Expressions". 
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You can do both the search for the desired line tJntI a substitution at the same 
time, like this: 

/their Is/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 simplestrorm, 
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 as line 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 
ror all good men 
to come to the aid of their party. 

The etIline numbers 

/Now/+I 
/good/ 
/party/-I 

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

/Now / + Is/good/bad/ 

or 

/good/s/good/bad/ 

or 

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

INow 1,/party Ip 

or 

INow/,/Now/+2p 

or any similar combination. The first combination is better if you don't know 
how many lines are involved. 

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

Suppose you search for 

Ihorrible thingl 

and when the line is printed you discover that it isn't the "horrible thing" that 
you wanted, so itis necessary to repeat the search. You don't have to retype the 
search, because the construction 

II 
is a shorthand expression for "the previous thing that was searched for", 
whatever it was. This can be repeated as many times as necessary. You can also 
go backwards, since 

1? 

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

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

Ihorrible thingl 

Ed prints the line containing" horrible thing" . 

sllgood/p 

This changes "horiible thing" to "good". To go backwards and change 
"horrible thing" to "good", type: 

1?sllgoodl 
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Exercise 

Experiment with context searching. Scan through a body or text with several 
occurrences or the same string or characters using the same context search. 

Try using context searches as line numbers ror 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 or normal order, which·is sometimes userul iryou 
go too rar while looking ror a string or characters. It's an easy way to back up in 
the file you're editing. 

If you get unexpected results with any orthe characters 

S • \ & 

read Section A4, "Context and Regular Expressions". 

AA.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 ror 
inserting one or more lines. 

The c command is used to replace a number or lines with different lines that you 
type at the terminal. For example, to change lines ".+1" through liS" to 
something else, type: 

.+l,Sc 
type the line. 0/ tezt you want here ... 

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

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

/string/i 
type the lintl to be in,ene d here •.• 

inserts the given text be/ore the next line that contains "string". The text 
between i and the terminating period is in,e rted be/ore the specified line. It no 
line number is specified, dot is used. Dot isset to the last line inserted. 

Exercise 

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

,tart,endd 
i 
(tezt] 

is almost the same as 

8tart, end c 
[tezt] 

These are not preci8ely the 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 
[tezt] 

appends alter the given line, while 

line-numberi 
[tezt] 

inserts be/ore it. It no line number is given, i inserts before line dot, while a 
appends after line dot. 

AA.14 Moving Lines: m 

The move (m) command lets you move a group of lines trom one place to 
another in the buffer. Suppose you want to put the first three lines or the buffer 
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1,3w temp 
'r temp 
1,3d 

Ed 

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

1,3m' 

This will move lines I through 3 to the end of the file. 

The general case is 

'tart-line ,end-linem after-thi,-line 

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

First paragraph 
end of first paragraph. 
Second paragraph 
end of second paragraph. 

you could reverse the two paragraphs like this: 

/Second/,/end of second/m/First/-l 

Notice the -1. The moved text goes after the line mentioned. Dot gets set to the 
last line moved. Your file will now look like this: 

Second paragraph 
end of second paragraph 
First paragraph 
end of first paragraph 

AB 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. It you are positioned on the 
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 it 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 ot a bad m 
command can be a mess. Doing the job one step at a time makes it easier tor you 
to veriry at each step that you accomplished what you wanted. It is also a good 
idea to issue a w command berore doing anything complicated; then it you 
make a mistake, it's easy to back up to where you were. 

For more inrormation on moving text, see Section A4.18, "Marking Your Spot 
in aFile:k". 

A.4.1S Performing Globa.l Comma.nds: 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 

gfXENIX/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 limitations apply. 

For example, 

g/,,\./p 

prints all the troD' formatting commands in a file (lines that begin with"."). 
(For an explanation of the use or the caret r) 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 or as partotthe word "inverse". 

For example 

v/,,\./p 
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prints all the lines that 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 

This command deletes all empty lines: 

Probably the most useful command that can rollow a global command is the 
substitute command. For example, we could change the word "Xenix" to 
"XENlX" everywhere, and verify that it really worked, with 

gfXenix/s/ /XENTX/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 fo))ows a g or v command to use 
addresses, set dot, and so on, quite freely. For example: 

g(\.P/+ 

prints the line that rollows each" .P" command (the signal ror a new paragraph 
in some formatting packages). Remember that plus (+) means "one line past 
dot". And 

:searches ror 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 
headings under which "topic" is mentioned. Finally 

g/,\.EQ/+,t\·EN/-p 

prints aU the lines that lie between lines beginning with ".EQ" and ".EN" 
rormatting commands. 

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

It is possible to give more than one command under the control or 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 1\ 
s/a/bl 

is sufficient. The backslash (\) signals the g command that the set or 
commands continues on the next line; the g command terminates on the first 
line that does not end with a backslash. 

Note that you cannot use a substitute command to insert a new line within a g 
command. Watch out for this. 

The command 

g/x/sIIY/\ 
s/a/bl 

does not work asyou might expect. The remembered pattern is the last pattern 
that was actually executed, so sometimes it will be "x" (as expected), and 
sometimes it will be "a" (not expected). You must spell it out, like this: 

g/x/s/x/y 1\ 
s/a/bl 

It is also possible to execute a, c 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 ".nr' and" .sp" command before each" .EQ" 
line, type: 

g/,,\.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: 1 

Edprovides two commands for printing the contents of the text you are editing. 
You should already be familiar with p, in combinations like 

l,$p 

to print all the lines you are editing, or 

s/abc/def/p 

t·o change "abc" to "der' on the current line. Less familiar is the "list" ( I) 
command which gives slightly more information than p. In particular, 1 makes 
visible characters that are normally invisible, such as tabs and backspaces. If 
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you list a line that contains some oC these, I 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 a space. 

The 1 command also "Colds" long lines Cor 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 userul ror 
printing lines longer than the width of your terminal screen. 

Occasionally, the I command will print a string or·numbers preceded by a 
backslash, such as \07 or \16. These combinations are used to make visible 
characters that normally don't print, like Corm 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 an error 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 a mistake. 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 wor k with the g and v commands. 

A.4.1S Marking Your Spot in a File: k 

The mark command, k, provides a facility for marking a li"ne with a particular 
name, so that you can later reference it by name, regardless of its actual line 
~"1umber. This can be handy Cor moving lines and keeping track of them as they 
move. For example 

kx 

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

'x 

Note the use oC the single quotation mark ( ') here. Marks are very useCul ror 
moving things around. Find the first line oC the block to be moved and then 
markitwith: 
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ka 

Then find the last line and mark it with 

kb 

Go to at the place where the text is to be inserted and type: 

'a, 'bm. 

A line can have only 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 t (ror 
transrer) for making a copy of a group of one or more lines at any point. This is 
often easier than writing and reading. 

The t command is identical to the m command, except that instead or moving 
lines it sim ply duplicates them at the place you named. Thus 

l,$t$ 

duplicates the entire contents that you are editing. 

A common use ror 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. 

t. (make a copy] 
s/men/women/ iChange it a bit] 
t. make third copy] 
s/Now is/yesterday was/ change it a bit1 

Your file will look like this: 

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

AA.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 (!) comma.nd, 
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provides a way to do this. 

Iryou type 

!command 

your curren t editing state is suspended, and the XENIX command you asked Cor 
is executed. 'When the command finishes, e dwill signal you by printing another 
exclamation (!); at that point you can resume editing. 

A.5 Context and Regular Expressions 

You may have noticed that things don't work right when you use characters 
sue h as the 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 

/x.y/ 

means a 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: 

$ * \ / 

The next few subsections discuss how to use these characters to describe 
patterns of text in search and substitute commands. These patterns a.re called 
"regular expressions", and occur in several other importantXENIX 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 8 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/l 
s/this/that/gp 
s/this/that/gl 

Make sure you know what the differences are. 

or course, any s command can be preceded by one or two line numbers to 
speciry that the substitution is to take place on agroup otlines. Thus 

l,$s/mispell/misspell/ 

changes the firlt occurrence ot "mispell" to "misspell" in each line ot the file. 
But 

l,$s/mispell/misspell/ g 

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

It you add a p or I to the end ot any or 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.S.I Period: (.) 

The first metacharacter that we will discuss is the period ( .). On the lert side ot 
a substitute command, or in a search, a period stands tor any single character. 
Thus the search 

/x.y/ 

finds any line where "x" and "y" occur separated by a single character, as in 

x+y 
x-y 
x y 
xzy 

andsoon. 

Since a period matches a single character , it gives you a way to deal with tunny 
charact.ers printed by I. Suppose you have a line that appears as 

th\07is 

when printed with the I command, and that you want to get rid or the \07, 
which represents an ASCII bell character. 
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The most obvious solution is to try 

5/\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 
char acter, if we type 

s/th.is/this/ 

the job is done. The period matches the mysterious character between the "hI! 
and the" i", whatever it is. 

Since the period matches any single character, the command 

s/./,/ 

converts the first character on a line into a comma (,), which very orten is not 
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, 
depending on its context. This line shows all three: 

.s/././ 

The first period is the line number or the line we are editing, which is called 
"dot". The second period is a metacharacter 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 rrom the a a.nd 
i commands.) On the "'gAt side of a substitution, the period ( . ) is not special. Ir 
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 or 
the sentence to a comma, type 

s/\./,/ 

The special meaning or the period can be removed by preceding it with a 
backsJash. 
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A.S.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"." rrom a "match anything" into a 
literal period, so you can use it to replace the period in "Now is the time." like 
this: 

s/\·I?1 
The pair or characters "\." is considered by ed to be a single real period. 

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

.DE 

at the start or aline. The search 

I·DEI 

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 

I\·DEI 
only lines that contain" .DE" are found. 

The backslash can be used to turn off special meanings ror chara.cters other 
than the period. For example, consider finding aline that contains a. backslash. 
The search 

1\1 
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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 ror a literal backslash: 

1\\1 
You can search ror a rorward slash (/) with 

1\11 
The backslash turns off the special meaning oCthe slash immediately rollowing 
so that it doesn't terminate the slash-slash construction prematurely. 

A miscellaneous note about backslashes and special characters: you can use a.ny 
character to delimit the pieces or an s command; there is nothing sacred about 
slashes. (But you must use slashes ror context searching.) For instance, in a line 
that contains several slashes already, such as 

Ilexec Ilsys.rort.go I I etc ... 

you could use a colon as the delimiter. To delete all the slashes, type 

s:/::g 

The result is: 

exec sys.rort.go etc ... 

When you are adding text with a or i or c, the backslash has no special meaning, 
and you should only put in one backslash ror each one you want. 

Exercise 

Find two substitute commands, each orwhich converts the line 

\x\.\y 

into the line 

\x\y 

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

s/\ \ \.1 I 
s/x··/xl 
s/ .. y/yl 
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A.5.3 Dollar Sign: S 

The dollar sign liS", stands for "the end orthe line". Suppose you have the line 

Now is the 

and you want to add the word "time" to the end. Use the dollar sign (S) like 
this: 

slSI timel 

to get 

Now is the time 

Aspace is needed before "time" in the substitute command, or you will get: 

Now is the time 

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: 

sj,S/'1 

to get 

Now is the time, for all good men. 

The dollar sign (S) here provides context to make specific which comma we 
mean. Without it the s command would operate on the first comma to produce: 

Now is the time. tor all good men, 

To convert: 

Now is the time. 

into 

Now is the time! 

as we did earlier, we can use: 

s/·S/!1 
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Like the period ( . ), the dollar sign (S) has multiple meanings depending on 
context. In the rollowing line 

Ss/S/S/ 

the first "$" rerers to the last line oCthe file, the second rerers to the end orthat 
line, and the third is a literal dollar sign to be added to that line. 

A.S,4 Caret: A 

The caret ( A ) stands ror the beginning of the line. For example, suppose you 
are looking for aline that begins with "the". Uyou simply type 

/the/ 

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

rthe/ 

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

The other use or the caret ( • ) enables you to insert something at the beginning 
of a line. For example 

sr/ / 

places a space 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 

r\·ps/ 

A.S.S Star: * 

Suppose you have a line that looks like this: 

text x y text 

where "text" stands ror lots of text, and there are an indeterminate number of 
spaces between the "x" and the "y". Suppose the job is to replace 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 ma.ny spaces to count. 

This is where the metacharacter "star" (*) comes in handy. A character 
rollowed by a star stands ror as many consecutive occurrences orthat character 
as possible. To rerer to all the spaces at once, type: 

sIx .y/x yl 

The" ." means "as many spaces as possible". Thus "x *y" means an "x", as 
many spaces as possible, then a "y". 

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

text x--------y text 

then all minus signs (-) can be replaced by a single space with the command: 

s/x-·y/x yl 

Finally, suppose that the line was: 

text x .................. y text 

Iryou blindly type 

s/x··y/x yl 

The result is unpredictable. Ir 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 carerul, it can remove more of the line than you expected. For example, 
if the line was like this 

x text x ......... y text y 

then typing 

s/x··y/x yl 

takes everything trom the jir6t "x" to the la6t "y", which, in this example, is 
undoubtedly more than you wanted. 

The solution is to turn oft' the special meaning or the period (.) with the 
backslash (\): 

s/x\··y/x yl 

Now the substitution works, ror "\ .• " means "as many periods as possible". 
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There are times when the pattern" .-" is exactly what you want. For example, 
to change 

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

into 

Now is the time. 

use " .• " to remove everything after the" for": 

s/ for.-/'/ 

There are a couple of additional pitfalls associated with the star (*). Most 
notable is the fact that "as many as possible" means zero or 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 squares represent 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 contains some intervening spaces. 

The way around this is to specify a pattern like 

/x *y/ 

which says an "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 zero is 
a legitimate number of occurrences of something followed by a star. The 
command 

s/x*/y/g 

when applied to the line 

abcdef 

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 converted into a "y"), and so on. If you don't want zero matches, use 

s/xx*/y/g 

since "xx*" is one or more x's. 

A.S.6 Brackets: [and] 

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

and 50 on, but this is clearly going to take rorever ifthe numbers are at all long. 
Unless you want to repeat the commands over and over until finally all the 
n umbers are gone, you must get all the digits on one pass. That is the purpose of 
the brackets. 

The construction 

[0123456789] 

matches any single digit-the whole thing is called a "character class". With a 
character class, the job is easy. The pattern "[0123456789]*" matches zero or 
more digits (an entire number), so 

1,$s/,,[OI23456789]*11 

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: 

1[·\$"01 

It's a nuisance to have to spell out the digits, so you can abbreviate them as 
[0-9]; similarly, [a-z) stands for 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 dass that means "none of the following characters". 
This is done by beginning the class with a caret ( " ). For example 
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('0-9) 

stands ror "any character except a digit". Thus, you might find the first line 
that doesn't begin with a tab or space with asearch like: 

r r (space)(tab)J/ 

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

finds a line that doesn't begin wi th 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 

You can type: 

s/the/the best/ 

It's unnecessary to repeat the word "the". The ampersand (&) eliminates this 
repetition. On the rig kt si de of a su bsti t u tion, the am persand means "w hatever 
wasjust, matched", so you can type 

s/the/ & best/ 

and the ampersand will stand for "the". This isn't much of a saving if the thing 
mat_ched 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 parentheses in a line, regardless ofits length, type: 

sf.*/{&)/ 

The ampersand can occur more than once on the right side. For example 

s/the/ & best and & worst/ 

makes 
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Now is the best and the worst time 

and 

s/·*I&? &!!/ 

converts the original line into 

Now is the time? Now is the time!! 

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

s/ampersand/\&/ 

converts the word into the symbol. The ampersand is not special on the left side 
of a substitute command, only on the right side. 

A.5.S Substituting New Lines 

Ed provides a facility tor splitting a. single line into two or more shorter lines by 
Hsubstituting in a newline". For example, suppose a line has become 
unmanageably long because of editing. Irit looks like 

text xy text 

you can break it between the "x" and the "y" like this: 

s/xy/x\ 
yl 

This is actually a single command, although it is typed on two lines. Because 
the backslash (\) turns ofT 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 

sl very 1\ 
.1\ 
very\ 
I 
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converts the line into rour shorter lines, preceding the word "very" with the 
line" .I", and eliminating the spaces around the "very" at the same time. 

\Vhen a new line is substituted in a string, dot is left at the last line created. 

A.S.g Joining Lines 

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

Now is 
the time 

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

joins them together to produce: 

Now is the time 

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

All by itseIr, a j command joins the lines signified by dot and dot -+ -1, but any 
contiguous set or lines can be joined. Just speciry the starting and ending line 
numbers. For example, 

1,$jp 

joins all the lines in a file into one big line and prints it. 

A.S.10 Rearranging a Line: \( and \) 

Recall that "&" is shorthand ror whatever was matched by the lert side or 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 speciry on the left side just 
what pieces you're interested in. 

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

Smith, A B. 
Jones, C. 

and so on, and you want the initials to precede the name, as in: 
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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 is enclosed 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 so on. 

The command 

I,$sr\([.*)\), *\(.*\)/\2 \1/ 

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". 

\Vith 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.6 ~peeding 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, and on 
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 you issue asearch command like 

/thing/ 

you are left pointing at the next line that contains "thing". Then no address is 
required with commands like s to make a substitution on that line, or p to print 
it, or 1 to list it, or d to delete it, or a to append text after it, or c 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 L.T; 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-cha.nging commands a, c, and i, by default, all affect the current line. 
Ir you give no line number with them, a appends text after the current line, c 
changes the current line, and i inserts text berore the current line. 

The a, c, and i commands behave identically in one respect - when you stop 
appendint;, 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) 

s/botch/correct/ (fix botched line) 
a 
more text 

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

a 
text 
horrible botch (major error) 

c (replace entire line) 
fixed up line 

Experiment to determine what happens ir 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 iryou give no 
address, or arter the specified line iryou do. In either case, dot points at the last 
line read in. Remember that you can even type 

Or 

to read a file in at the beginning orthe text. (You can also type Oeor lito sta.rt 
adding text at the beginning.) 

The w command writes out the entire file. Jryou precede the command by one 
line number, that line is written out. Iryou precede it by two line numbers, that 
range or lines is written out. The w command does not change dot: the current 
line remains the same, regardless orwhat lines are written out. This is true even 
iryou type something like 
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r\.AB/,r\.AE/w abstract 

which involves 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 ease 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; ir 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 is the middle one: 

xl 
x2 
x3 

Then the command 

-,+s/x/y/p 

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

xl 
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 tha.t is where dot would be 
set. 

A.6.1 Semicolon:;' 

Searches with 1 ... 1 and L.Y start at the current line and move rorward or 
ba.ckward, 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 lines like this: 
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ab 

bc 

Starting at line 1, you would expect the command 

la/,/b/p 

to print all the lines rrom the "ab" to the "bc" inclusive. This is not what 
happens. Both searches (for "a" and for "b") start from the same point, a.nd 
thus they both find the line that contains "ab". As a result, a single line is 
printed. Worse, if there had been aline 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 ea.ch 
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 

la/;/b/p 

prints the range of lines from "ab" to "be", because arter the "a" is round, dot 
is set to that line, and then "b" is searched for, starting beyond that line. 

This property is most orten useful in a very simple situation. Suppose you want 
to find the 8econdoccurrence or"thing". You could type 

Ithingl 
II 

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: 

Ithing/;1 I 

This says "find the first occurrence or "thing", set dot to that line, then find the 
second occurrence and print only that". 
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Closely related is searching ror the second to last occurrence ofsomething, as in: 

?something?j?? 

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

Ii/thing/ 

because ir "thing" occurs on line 1 it won't be round. The command 

Oi/thing/ 

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

A.6.2 Interrupting the Editor 

As a final note on what dot gets set to, you should be aware that ir you press the 
INTERRUPT key while ed is executing a command, your file is restored, as much 
as possible, to what it was berore the command began. Naturally, some changes 
are irrevocable - ir 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 mayor 
may not be changed. 

It you are using the print command, dot is not changed until the printing is 
done. Thus, ir 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 
even near it. Dot is left where it was when the p command was started. 

A.7 Cutting and Pasting with the Editor 

This section describes how to manipulate pieces or files, individual lines or 
groups or lines. 

A.7.1 Inserting One File Into Another 

Suppose you have a file called memo, and you want the file called table to be 
inserted just arter a reference to Table 1. That is, in memo somewhere is aline 
that says 

Table I 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/ 
re3pon3e from ed 
.r table 

The critical line is the last one. The r command reads a file; here you asked for 
it to be read in right after line dot. An r command, without any address, adds 
lines at the end, so it is the 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 so it can be formatted and tested separately. Suppose that in 
the file being edited we have 

.TS 
[lots of stuff] 
.TE 

which is the way a table is set up for the tbl program. To isolate the table in 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: 

r\·TS/ 

This prints out the found line: 

.TS 

Next type 

.,r\.TE/w table 

and the job is done. Uyou are confident, you can do it all at once with 

r\.TS/;r\.TE/w table 

The point is that the w command can write out a group or 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 a.nd 
you know that it (or something like it) is going to be needed later, then save it-
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don't retype it. For example, in the editor, type: 

a 
lots or stuff 
horrible line 

.w temp 
a 
more stuff 

.r temp 
a 
more stuff 

A.8 Editing Scripts 

It a fairly complicated set or 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 this script 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 or flIes. Put the following lines into the 
file script: 

gfXenix/s/IXENIX/ g 
g/USA/s// America/ g 
w 
q 

Now you can type: 

ed - filet <script 
ed - flle2 < script 

This causesed 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 a set of files automatically. The 
dash (-) suppresses unwanted messages rrom ed. 

When preparing editing scripts, you may need to place a period as the only 
character on aline to indicate termination or 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 or input. Then, later, use the following command to 
replace the at-sign with a period: 
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s(@S/./ 

A.9 Summary of Commands 

This following is a list of all ed commands. The general form of ed commands is 
the command name, preceded by one or two optional line numbers and, in the 
case of e, f, r, and w, followed by a filename. Only one command is allowed per 
line, but ap command may follow any other command (excepte, r, 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 is typed on anew 
line. The value of dot is set to the last line appended. 

c 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. Uno Jines are 
specified, replace line dot. Dot is set to the last line changed. 

d Deletes the lines specified. Ir none are specified, deletes line dot. Dot is 
set to the first undeleted line following the deleted lines unless dollar 
($) is deleted, in which case dot is set to dollar. 

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

r Prints the remembered filename. If a name follows r,· then the 
remembered name is set to it. 

g The command g/ Btring / C ommandlJ executes command, on those 
lines that contain Btn'ng, which can be any context search expression. 

Inserts lines before specified line (or dot) until a single period is typed 
on a new line. Dot is set to the last line inserted. 

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

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

p Prints specified lines. If none are specified, print the line specified by 
dot. A single line number is equivalent to a line-numberp command. 
Asingle RETURN prints ".+1", the next line. 

q Quits ed. Your work is not saved unless you first give a w comma.nd. 
Give it twice in a row to abort edit. 

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

A-47 



XENIX User's Guide 

s The command "sl 6tringl1 6tn'ng£I" substitutes the pattern matched 
by 6tringl with the string specified by 6tringe in the specified lines. It 
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 ir no substitution takes place, dot remains 
unchanged. The s command changes only the first occurrence or 
6tringlon a line; to change multiple occurrences on a line, type a g 
after the final slash. 

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

v The command vI 8tringl commandBexecutes commandBon those lines 
that do· not contain Btring. 

u Undoes the last substitute command. 

w Writes out the editing buffer to a file. Dot remains unchanged . 

• == Prints value or dot. (An equal sign by itseIrprints the value or •. ) 

!command 
The line !cmd·line causes cmd·line to be executed as a XENIX 
command. 

16tringl 
Context search. Searches ror next line which contains this string or 
characters and prints it. Dot is set to the line where string was found. 
The search starts at .+1, wraps around rrom' to 1, and continues to 
dot, if necessary. 

!string! 
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Context search in reverse direction. Starts search at .-1 , scans to 1, 
wraps around to $. 



Index 

-b option 
mail 6-31 

-c option 
mail 6-31 

-r option 
mail 6-31 

-u option 
mail 6-31 

I command See escape command 
(I) 

$! variable, process 
number 7-14 

$# variable, argument 
recording 7-13 

$$ variable, process 
number 7-13 

$- variable, execution 
flags 7-14 

$? variable, command exit 
status 7-13 

" See Quotation marks, 
single (") 

(0), write command message 
end 4-29 

(00), write command message 
end 4-29 

• See Asterisk (.) 
- See Dash (-) 
-a operator 7-34 
-a option 

function 3-10 
-c option, shell 

invocation 7-39 

-e option, shell 
procedure 7-33 

-f option, mail 6-31 
-f option, mail 6-9 
-i option 

mail 6-30 
mail 6-31 
mail 6-39 
mail 6-9 
shell invocation 7-39 

-k option, shell 
procedure 7-33 

-1 option 
function 3-9 

-m option, mail 6-32 
-n option 

echo command 7-35 
shell procedure 7-33 

-0 operator 7-34 
-r option 3-9 
-R option, recursive 

listing 4-12 
-s option 

mail, subject 
specification 4-28 
mail, subject 
specification 6-31 
shell invocation 7-39 

-t option, shell 
procedure 7-33 

-u option, shell 
procedure 7-33 

-v option, input line 
printing 7-15 
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-v option 
function 3-10 

-x option, oommand 
pr inting 7-15 

• oommand See Dot command 
( . ) 
command 
vi 5-3 
vi use See Vi 

• See Period (.) 
• profile file 

description, use 7-15 
PATH variable setting 7-12 

variable export 7-13 
I command See Vi 
I See Slash (I) 
Ibin directory 

lusr/bin duplicate 
determination 7~4 
command search 7-2 
contents 3-5 
contents 7-32 
name derivation 7-32 

Idev directory 
oontents 3-5 

Idev/console directory 
contents 3-5 

Idev/tty directory 
contents 3-5 

letc/termcap file 4-3 
Ilib directory 

contents 3-5 
Itmp directory 4-25 

contents 3-5 
lusr directory 

con tents 3-5 
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lusr/bin directory 
Ibin duplicate 
determination 7-44 
command search 7-2 
contents 3-5 

o command See Vi 
command See Colon oommand 
(:) 

See Greater-than sign 
(») 

? See Q.testion mark (?) 
a character, permiSSion 

change 4-18 
a command 

appending See Ed 
ed use See Ed 
mail 6-13 
mail 6-20 
mail 6-34 

Absolute pathname See 
Pathname 

Account, new user 2-1 
Add it ion See BC 
Addition See Calculation 
Alias command See a 

command 
Alphabetizing See sort 

command 
Ampersand (&) 

·and-if operator symbol See 
And-if operator (&&) 
background command 3-9 
background process 4-24 
background process 7-19 
background process 7-54 



command list 7-19 
ed use See Ed 
interrupt, qui t 
irmnunity 7-19 
jobs to other 
computers 7-19 
metacharacter See Ed 
off-line printing 7-19 
use restraint 7-19 

And-if operator C&&) 
command list 7-19 
description, use 7-20 
designated 7-54 

Append 
ed procedure See Ed 
output append symbol See 
Output 

Appending files 4-7 
Appending See Output 
Argument 

filename 7-3 
list creation 7-3 
mail commands 6-8 
number checking, $1 
variable 7-13 
processing 7-17 
redirection argument 
location 7-8 
shell argument passing 7-
17 
substitution sequence 7-18 

switch See Switch 
test command argument 7-35 

Arithmetic 
See also BC 

expr command effect 7-35 
askcc option See Mail 
asksubject option See Mail 
Asterisk C.) 

BC 
comment convention 8-
13 
comment convention 8-
14 
multiplication operator 
symbol 8-2 
multiplication operator 
symbol 8-4 

directory name, use 
avoidance 7-3 
filename wildcard 3-7 
filename, use 
avo id ance 3-4 
mail 

character matching 6-7 

message saved , header 
notation 6-16 
message saved, header 
notation 6-18 

metacharacter 7-3 
metacharacter 7-54 
pattern matching 
functions 3-7 
pattern matching See 
metacharacter 
special shell variable 7-
18 

at command 4-22 
At sign C@), mail 
At sign (@), mail 
atrm command 4-23 

6-30 
6-39 

1-3 



XENIX User's Guide 

auto command, BC 8-18 
autombox option See Mail 
autopr int option See Mail 
b oommand See Vi 
Baokground prooess 4-24 

$! variable 7-14 
ampersand C&) operator 4-
24 
ampersand C&) operator 7-
19 
ampersand C&) operator 7-
54 
CNTRL-D immunity 7-19 
dial-up line 

CNTRL-D effect 7-19 
nohup command 7-19 

INTERRUPT immunity 7-19 
logout immunity 7-19 
QUIT immunity 7-19 
use restraint 7-19 

Baoksl ash ( \) 
escape oharacter 2-4 

Baokslash C\) 
Be 

comment convention 8-
13 

Baokslash C\) 
Be 

comment convention 8-
14 

Baokslash C\) 
Be 

line continuation 
notation 8-6 

Backslash C \) 
ed See Ed 

Backslash C\) 
erasing 2-4 

1-'" 

Backslash C\) 
line continuation 
notation 7-45 

Backslash C \) 
metacharacter escape 7-4 

Backslash C \) 
quoting 7-55 

BACKSPACE key 
erasure function 2-4 
inserting as text 2-4 
mail 6-11 
mail 6-6 

Batch processing See 
Command 

bcl command, Be 8-13 
bc command 

Be 
tile reading. 
execution 8-13 
invocation 8-1 

calculation 4-30 
Be 

addition operator 
evaluation order 8-15 
left to right binding 
8-4 
scale 8-17 
scale 8-6 
symbol C+) 8-4 

additive operators 
See also Specific 
Operator 
lett to right binding 
8-17 

alphabetiC register See 
storage register 
arctan function 

availability 8-1 



loading procedure 

array 
auto array 8-18 
characteristics 
identifier 8-14 
identifier 8-19 
name 8-9 
named expression 
one-dimensional 

assignment operator 
designated, use 
evaluation order 
positioning effect 

symbol (=) 8-4 
assignment statement 

asterisk (.) 
comment convention 
13 

8-13 

8-14 

8-15 
8-9 

8-17 
8-15 

8-4 

8-12 

8-

comment convention 8-
14 
multiplication operator 
symbol 8-2 
multiplication operator 
symbol 8-4 

auto command 8-18 
auto statement 

built-in statement 8-
19 

auto, keyword 8-14 
backslash (\) 

comment convention 8-
13 

backslash (\) 
comment convention 8-
14 

backslash (\) 
line continuation 
notation 8-6 

bases 8-5 
bc -1 command 8-13 
bc command 

file reading, 
execution 8-13 
invocation 8-1 

Bessel function 
availability 8-1 
loading procedure 

BKSP key 8-2 
braces ({}) 

compound statement 
enclosure 8-19 
function body 
enclosure 8-7 

8-13 

brackets ([]) 
array identifier 8-14 

auto array 8-18 
subscripted variable 
8-9 

break statement 
built-in statement 8-
19 

break, keyword 8-14 
built-in statement 8-19 
caret (A), exponentiation 
operator symbol 8-4 
command See bc command 
comment convention 8-13 
comment convention 8-14 
compound statement 8-19 
constant 

composition 8-14 
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defined 8-15 
con str uc t ion 

diagram 8-12 
space significance 8-
12 

control statements 8-9 
cos function 

availability 8-1 
loading procedure 8-13 

define statement 
built-in statement 8-
19 
description, use 8-20 

define, keyword 8-14 
demonstration run 8-1 
description 8-1 
division operator 

left to right binding 
8-16 
left to right binding 
8-4 
scale 8-17 
scale 8-6 
symbol (/) 8-4 

equal sign (=) 
assignment operator 
symbol 8-4 
relational operator 
8-18 
relational operator 
8-9 

equivalent constructions 
diagram 8-12 
evaluation sequence 8-2 
exclamation point (!) 

1-6 

relational operator 
8-18 

relational operator 
8-9 

exit 8-1 
exit 8-3 
exponential function 

availability 8-1 
loading procedure 8-13 

exponentiation operator 
right to left binding 
8-17 
right to left binding 
8 .. 4 
scale 8-17 
scale 8-6 
symbol (A) 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 
function 

8-16 

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 8-7 

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 

var iable 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 8-
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 
bcl 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 binding 
8-4 
scale 8-17 
scale ,8-6 
symbol (i) 8-4 

multiplication operator 
evaluation order 8-15 

left to right binding 
8-16 
left to right binding 
8-4 
scale 8-16 
scale 8-6 
symbol (*) 8-2 
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 
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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 
var iable 8-7 

operator 
See also Specific 
Operator 
designated, use 8-4 

parentheses «» 
expression enclosure 
8-15 
function identifier 
argument enclosure 8-
14 

percentage sign (I), 
modulo operator symbol 
8-4 
plus sign (.) 

addition operator 
symbol 8-4 
unary operator symbol 
8-16 

program flow alteration 
8-9 
,quit command 8-1 
quitcommand 8-3 
quit statement 

Be 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 8-7 
scale 

addition operator 8-17 

addition operator 
arctan function 
Bessel function 
built-in function 

command See scale 
command 

8-6 
8-13 
8-13 

8-16 

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 8-6 
initial setting 
keyword 8-14 
length function 
length maximum 
log function 
modulo operator 
modulo operator 
multiplication 
operator 8-16 
multiplication 
oper ator 8-6 

8-7 

8-16 
8-6 

8-13 
8-17 
8-6 

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 
val ue pr in ting 
procedure 8-7 
var iable 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 
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square root 
built-in funotion 8-16 

keyword 8-14 
result as integer 8-5 
soale prooedure 8-6 
sqrt keyword 8-14 

statement 
See al so Speo ifio 
Statement 
entry prooedure 8-12 
exeoution sequenoe 8-
19 
separation methods 8-
19 
types designated 8-19 

storage classes 8-18 
storage register 8-4 
subscript 

fraotions discarded 
8-9 
trunoation 8-14 
value limits 8-9 

subsoripted variable 
array See array 
desoription 8-9 
subsoript See 
subscript 

subtraction operator 
left to right-binding 
8-4 
soale 8-17 
soale 8-6 
symbol (-) 8-4 

syntax 8-1 
tokencomposi tion 8-14 
truncation use when 8-7 
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unary operator 
designated 8-16 
evaluation order 8-15 
left to right bindins 
8-16 
symbol (-) 8-4 

variable 
automatio 8-18 
automatic 8-7 
name 8-7 
subscripted See 
subscripted variable 

while statement 
break statement effeot 
8-19 
buil t-in statement 8-
19 
desoription, use 8-9 
execution 8-21 
range exeoution 8-10 
relational operator 
8-18 

while, keyword 8-14 
Bessel function See BC 
Binary tile See File 
Binary logical and 

operator 7-34 
Binary logical or 

operator 7-34 
BINUNIQ shell procedure 7-

44 
BKSP key 

BC 8-2 
command-line buffer 
editing 3-9 

BKSP 
vi cursor movement 5-17 



Block special device 4-16 
Bourne shell 

TERM variable 5-50 
terminal type 5-50 

Braces ({}) 
BC 

compound statement 
enclosure 8-19 
function body 
enclosure 8-7 

command grouping 7-25 
pipeline, command list 
enclosure 7-20 
variable 

conditional 
substitution 7-38 
enclosure 7-11 

Braces command ({}) 7-40 
Brackets ([]) 

Bt 
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 7-3 
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 7-24 

Buffer See Ed 
Buffers See Vi 5-23 
c command See Ed 
C language 

BC 
comment convention 
similarity 8-13 
syntax agreement 8-1 

shell language 7-1 
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 (A) 

BC, exponentiation 
operator symbol 8-4 
ed use See Ed 
mail, first message 
specification 6-15 
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mail, first message 
specification 6-34 
mail, first message 
specification 6-7 

case command 
description, use 7-22 
exit status 7-22 
redirection 7-26 
shell built-in command 7-
40 

Case delimiter symbol 
(n) 7-54 

Case significance 2-2 
Case-part 7-52 
cat command 

ed See Ed 
file 

combining 4-7 
contents display 2-3 

Cat 
command 4-7 

cd arg command 7-30 
cd command 4-15 

directory change 3-5 
directory change 7-14 
mail 6-22 
mail 6-34 
parentheses use 7-14 
time. consumption 
minimization 7-42 

Changing password 4-2 
Changing terminal types 4-3 
Character class See Ed 
Character counting 4-22 
Character special 

device 4-16 
chmod command 4-17 
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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 4-2 
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 scroll 5-20 

CNTRL-F 
vi scroll 5-20 

CNTRL-G 
vi See Vi 5-11 

CNTRL-H, mail 6-6 
CNTRL-Q, output 

resumption 4-4 
C"TRL-S, output 

sto pping 4-4 
CNTRL-U 

command-line buffer 
editing 3-9 
inserting as text 2-4 
kill character 2-4 



line kill 4-4 
mail, line killing 6-11 
mail, line killing 6-6 
vi scroll 5-20 

Co command See Vi 
Colon (:) 

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 

RETURN key effect 4-4 
scanning sequence 7-18 
substitution 7-8 

Command li st 
case command, 
execution 7-22 
defined 7-19 
for command, execution 7-
23 
grammar 7-52 

Command 
See also Specific Command 

background submittal 3-9 
batch processing See 
background submittal 
dash (-) use 3-4 
defined 7-19 
delimi ter See Ed 
directory See /bin 
directory 
directory See Directory 
ed commands See Ed 
enclosure in parentheses 
«», effect 7-40 
environment 7-15 
execution 3-8 
execution 7-2 

RETURN key required 2-2 

sequence 4-24 
time 7-40 

exit status See Exit 
status 
grammar 7-52 
grouping 

exit status 7-26 
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parentheses (» 
use 7-54 
procedure 7-25 
WRITEMAIL shell 
procedure 7-51 

keyword parameter 7-15 
line See Command line 
1 i st See Comm and Ii st 
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 var iable 7-12 
process 7-42 

separation symbol (;) 7-54 

shell, built-in commands 
designated 7-40 
simple command 

defined 7-19 
defined 7-2 
grammar 7-52 

slash (I) beginning, 
effect 7-2 
special shell commands See 
Shell 
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special shell commands See 
Specific Special Command 
substi tution 

back quotation marks 
(") 7-4 
double quotation marks 
(\0 
procedure 7-8 
redirection 
argument 7-6 

syntax 3-9 
typing error 
correction 2-4 
vi commands See Vi 

Commands 
at 4-22 
atrm 4-23 
cal 4-29 
cat 4-7 
cd 4-15 
copy 4-14 
cp 4-8 
date 4-29 
diff 4-19 
diff3 4-20 
echo 4-20 
find 4-9 
head 4-6 
kill 4-26 
lc 4-11 
.In 4-10 
lpr 4-27 
mkdir 4-13 
more 4-5 
mv 4-8 
passwd 4-2 
ps 4-24 



pwd 4-14 
rm 4-9 
rmdir 4-13 
sort 4-20 
stty 4-4 
tail 4-6 
wc 4-22 

Communication See Mail 
Comparing files 4-19 
compose escapes 6-1 
Compose escapes See Hail 
Concatenate See cat 

command 
Console 2-2 
continue command 

for command control 7-24 
shell built-in command 7-
40 
special shell command 7-30 

until command control 7-24 

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 4-14 
Copying files 4-8 
Copying See cp command 
COPYPAIRS shell 

procedur e· 7-44 

COPYTO shell procedure 7-45 
Counting, wc command 4-22 
cp command 4-8 
CR key See RETURN key 
Creating a directory 4-13 
Creating a file 4-5 
Current directory 

change 3-5 
procedure 4-14 

description 4-14 
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 cOllllland See Vi 
d command 

ed use See Ed 
mail, message deletion See 
Hail . 

d$ command See Vi 
dO command See Vi 
Dash (-), permission 

denial notation 4-16 
ordinary file notation 4-
16 

Dash (-) 
command option use 3-4 
filename, use 
avoid ance 3-4 
swi tch use 3-9 

date command 2-2 
Date command 4-29 
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dd oommand See Vi 
Delete buffer See Vi 
Deleting a file 4-9 
Deletion See d command 
Deletion 

vi procedure See Vi 
Delimiter See Ed 
Demonstration 2-1 
Devioe special file See 

Special file 
Device 

fi 1 en arne 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 
Direotory 

Ibin See Ibin directory 
Idev See Idev directory 
Ilib See Ilib directory 
Itmp directory 4-25 
Itmp See Itmp directory 
Itty See Itty directory 
lusr See lusr directory 
aooess permission See 
Permission 
cnanging4-14 
command See cd command 
composi tion 3-2 
copying 4-14 
creating 11-13 
current directory See 
Current directory 
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description 3-2 
diagram 3-3 
file See File 
filename 

required 3-11 
unique to directory 3-11 

listing 4-12 
col umns 11-11 

logging in result 3-2 
long listing 4-12 
name, metacharacter 
avoidance 7-3 
nesting 3-2 
parent directory See 
Parent directory 
pathname required 3-11 
permission notation 4-16 
permisSion See Permission 

protection 3-2 
recursive listing 4-12 
removing 4-13 
renaming 4-13 
search permission See 
Permission 
search 

optimum order 7-42 
PATH variable 7-42 
sequence change 7-3 
size effect 7-43 
time consumption 7-42 

size consideration 7-43 
user control 3-2 
working directory See 
Current directory 

Displaying a file 4-5 

( 
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DISTINCT1 shell 
procedure 7-115 

Di vision See Be 
Division See Calculation 
Dollar sign ($) 

ed use See Ed 
mail, final message 
specification 6-15 
mail, final message 
specification 6-311 
mail, final message 
specification 6-7 
positional parameter 
prefix 7-10 
positional parameter 
prefix 7-11 
PS1 variable default 
value 7-13 
variable prefix 7-11 
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 
(\0 

dp command See Mail 
DRAFT shell procedure 7-46 
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 

Ed 

-n option effect 7-35 
description, use 7-35 
mail 6-34 
syntax 7-35 

a command 
append A-3 
append A-48 
b ac k sl a sh (\ ) 
characteristics A-32 
dot (.) setting A-41 
dot (.) setting A-48 
global combination A-24 

input termination A-3D 
input termination A-4 

abortion, q command A-48 
address arithmetic A-9 
amper sand (&) 

Ii teral A-38 
metacharacter A-38 
substitution A-38 
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append See a oommand 
asteriskC-), 
metaoharaoter A-27 
asterisk C-), 
metaoharacter A-34 
at sign C@), soript A-47 
baokslash (\) 

a oommand A-32 
baokslash (\) 

o oommand A-32 
baokslash (\) 

g oommand A-24 
baokslash (\) 

i command A-32 
backslash (\) 

line folding A-25 
baokslash (\) 

li ter al· A-31 
bao kslash (\) 

metaoharacter A-27 
baokslash (\) 

metaoharaoter A-30 
baokslash C \) 

metao har ac ter 
esoape A-30 

baokslash C \) 
metaohar aoter 
esoape A""31 

baokslash (\) 
metaohar acter 
escape A-38 

backslash (\) 
met ac har ac ter 
escape A-39 

backslash (\) 
mul tiline 
oonstruction A-24 
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backslash (\) 
number string A-25 

baokslash (\) 
v ootllnand A-24 

baokspace printing A-25 
brackets ([]) 

oharacter olass A-37 
metaoharacter A-27 
metaoharaoter A-36 

buffer 
description A-4 
writing to file See w 
command 

c command 
backslash (\) 
charaoteristics A-32 
dot (. ) setting A-20 
dot C.) setting A .... 41 
dot (.) setting A-48 
global oombination A-24 

input termination A-20 
line change A-19 
line change A-48 

oaret (A) 

character olass A-37 
line beginning 
notation A-33 
metacharacter A-27 
metaoharacter A-33 

oat oommand A-6 
'ohange oommand See 0 
oommand 
charaoter olass A-37 
oharacter 

deletion at line 
beginning A-36 



command 
See also Speci fie 
Command 
combinations A-24 
delimiter character A-
31 
description A-4 
editing command See e 
command 
form A-48 
INTERRUPT key 
effect A-45 
listing A-48 
multicommand line 
restrictions A-15 
summ ar y 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-48 

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 1 ine 
notation A-9 
description A-11 
determination A-41 
search setting A-16 
search setting A-49 
substitution 
setting A-14 
symbol (.) A-11 
symbol (.) A-3D 
value determination A-
12 
value determination A-
49 

duplication See t command 

e command A-48 
e command A-6 
edit See e command 
entry A-3 
equals sign (:) 

dot value printing 
(. =) A-12 
dot value printing 
(. =) A-49 
last line value 
printing A-49 

escape command (!) A-27 
escape command (!) A-49 
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exclamation point (!), 
escape oommand A-27 
exit See q oommand 
f command A-48 
f command A-7 
file 

insertion into another 
file A-45 
writing out A-45 

filename 
ohange A-7 
recovery A-7 
remembered filename 
pr inting A-48 
remembered filename 
pr inting A-7 

folding A-25 
g oommand 

a oommand 
combination A-24 
baokslash (\) use A-24 
o oommand 
oombination A-24 
oommand 
oombinations A-23 
oommand 
oombinations A-24 
dot (.) setting A-23 
i oommand 
oombination A-24 
line number 
speoifioations A-24 
multiline 
oonstruotion A-24 
s oommand 
oombination A-23 
s oommand 
oombination A-49 
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searoh, command 
exeoution A-22 
searoh, oommand 
exeoution A-48 
substitution A-15 
substitution A-28 
tr ailing g A-28 

global oommand See g 
oommand 
global oommand See v 
command 
greater-than sign (», tab 

notation 
A-25 

grep oommand A-28 
hyphen (-), oharaoter 
olass A-37 
i command 

baokslash (\) 
oharaoteristics A-32 
dot (.) setting A-20 
dot (.) setting A-41 
dot ( .) setting A-48 
global combination A-24 

input termination A-3D 
insertion A-19 
insertion A-48 

in-line input scripts 7-47 

input 
termination A-20 
termination A-30 
termination A-4 

insert oommand See i 
oommand 
INTERRUPT key 

oommand exeoution 



effect A-45 
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 

fold ing A-25 
line listing A-25 
line listing A-48 
nondisplay character 
pr inting A-25 
number str ing 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 

o as line number A-44 
combinations A-9 
summary A-48 

line 
beginning See line 
beginning 
break See splitting 
fold ing A-25 
joining A-39 

mar king A-26 
mov ing See m com and 
number See line number 

rearrangement A-40 
splitting A-39 
writing out A-46 

list See 1 command 
m command 

dot (.) setting A-22 
dot (.) setting A-48 
line moving A-21 
line moving A-48 
warning A-22 

mail system See Hail 
marking See k cOlll11and 
metacharacter 

ampersand (&) A-38 
asterisk (.) A-27 
asterisk (.) A-34 
backslash (\) A-27 
backslash (\) A-30 
brackets ([]) A-27 
brackets ([]) A-36 
caret (A) A-27 
caret (A) 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 
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star C.) A-34 
minus sign C-), address 
ar i thmetic 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-45 
multicommand line A-15 
print1ngA-48 
pr in ting A-8 
s command 
combination A-28 

pattern search See search 

per iod (.) 
a command input 
termination A-30 
a command input 
termination A-4 
c 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 
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metacharacter A-29 
s command. effect A-29 
script problems A-47 
search problemsA-27 
tro ff command 
prefix A-23 

plus sign (+), address 
ar i thmetic A-9 
print 

command See p command 

line folding A-25 
RETURN key effect A-12 
stopping A-8 

q command 
abortion use A-48 
quit session A-48 
quit session A-5 
wcommand 
combination A-48 

question mark (?) 
exit warning A-3 
search error message 
(?) A-16 
search repetition 
(??) A-18 
search, reverse 
direction (??) A-17 
search, reverse 
direction (??) A-49 
write warning A-5 

quit See q command 
quotation marks, Single 

(" ) 
linemarking A-26 

r command 
dot C.) setting A-42 



dot (.) setting A.48 
file insertion A-45 
positioning without 
address A-45 
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-49 
dot (.) setting A-14 
dot (.) setting A-41 
dot (.) setting A-49 
g command 
combination A-15 
g command 
combination A-23 
g command 
combination A-49 
1 command 
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-47 
search 

dot (.) setting A-49 
error message (?) A-16 
forward search (I 
I) A-16 
forward search (I 
/) A-49 
global search See g 
cODlDand 
global search See v 
command 
metacharacter 
problems A-27 
next occurrence 
description A-16 
procedure A-16 
repeti tion (/1), 
(??) A-18 
reverse direction (? 
?) A-17 
separator A-43 
substi tution 
combination A-17 

sed command A-28 
semicolon (;) 

dot (.) setting A-44 
search separator A-43 

shell 
escape See escape 
command (!) 

slash (I) 
delimiter A-31 
literal A-31 
metacharacter A-27 

1-23 



XEHIX User's Guide 

search forward (I 
I) A-16 
search forward (I 
I) A-49 
search repetition 
(II) A-18 

special character See 
metacharacter 
spelling correction See s 
command 
star (.), 
metacharacter A-27 
star (.), 
metacharacter A-34 
substi tution 

command See s command 

t command. 
dot (.) setting A-49 
transfer line A-26 
transfer line A-49 

tab printing A-25 
tbl command A-46 
termination See q command 

text 
removal See s command 

saving A-5 
transfer See tcommand 
troff command printing A-
23 
typing error correction 
See s command 
u command 

undo A-25 
undo A-49 
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undo See u command 
v coillnand 

a command 
combination A-24 
backslash (\) use A-24 
c command 
combination A-24 
command 
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 

w command 
description, use A-5 
dot (.) setting A-42 
dot (.) setting A-49 
e command 
combination A-48 
file write out A-45 
frequent use 
advantages A-42 
line write out A-46 
wri te out A-45 
write out A-49 
write out A-5 

write out 
command See w command 



warning A-5 
EDFIND shell procedure 7-47 
Ed i tor See Ed 
EDITOR string, mail 6-29 
EDITOR string, mail 6-39 
EDLAST shell procedure 7-47 
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 8-4 
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 

cond i tional 
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 7-34 
vi See Vi 

exec arg command 7-30 
exec command 7-40 
Exit code See $? variable 
exit command 

shell built-in command 7-
40 
shell exit 7-25 
special shell command 7-30 

Exit status 
$? variable 7-13 
case command 7-22 
cd arg command 7-30 
colon command (:) 7-30 
command grouping 7-26 
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false command 7-36 
if command 7-21 
read command 7-30 
true command 7-36 
until command 7-23 
wait command 7-31 
while command 7-23 

Exponentiation See Be 
Exponentiation See 

Calculation 
export oommand 

shell built-in oommand 7-
40 
variable 

example 7-13 
listing 7-16 
setting 7-15 

expr oommand· 7-35 
F command, mail 6-12 
F command, mail 6-20 
F command, mail 6-35 
f command 

ed use See Ed 
mail 6-11 
mail 6-12 
mail 6-19 
mail 6-35 

false oommand 7-36 
fgrep See grep oommand 
fi command 

if oommand end 7-21 
mail 6-35 

File descriptor 
desoription, use 7-5 
redireotion 7-37 
redireotion 7-6 

File permission 
changing 4-17 

File permisSions, 
listing 4-12 

File system 
defined 3-3 
diagram 3-4 
organization 3-3 

File 
aocess 

oontrol 3-1 
last aocess time 3-1 
permission See 
Permission 

add1tionSee creation 
alphabetizing See sort 
append ing 4-7 
attributes 3-1 
binary file 3-1 
combining 4-7 
composition 3-1 
copying 4-8 
creating 4-5 

with vi 5-2 
creation 

MKFILES shell 
procedure 7-49 
permission See 
Permission 
time 3-1 
write permisSion 
control 3-2 

~efined 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 7-52 
inode number See Inode 
number 
linking 4-10 
listing 3-2 
mail system files See 
Hail 
manipulation 4-4 
modification time 3-1 
moving 4-7 
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 7-46 
printing See Lineprinter 
protection 3-1 
removal 4-9 
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 3-4 
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 7-7 
order consideration 7-41 

find command 4-9 
Finding a file 4-9 
finger command 4-25 
Flag See Option 
fmt command, mail 6-25 
for cORll'land 

break command effect 7-24 
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continue command 
effect 7-24 
description, use 7-23 
redirection 7-26 
shell built-in command 7-
40 

for loop, argument 
processing 7-17 

Foreground pr.ocess 4-24 
fork command 7-40 
FSPLIT shell procedure 7-48 
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 
oper ator 8-9 
»file combination 4-7 
»output 
redirection 3-11 
»PS2 variable default 
value 7-13 
) >red irection 
symbol 2-3 
) >red irection 
symbol 7-54 

grep command 4-21 
ed See Ed 
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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 4-6 
headers command See Mail 
ho command See Mail 
Home directory 4-15 
HOME variable 

conditional 
substitution 7-39 
description 7-12 

1 command See Ed 
if command 

COPYTO shell procedure 7-
45 
description, use 7-20 
exit status 7-21 
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 

IF.S variable 7-12 
ignore option See Mail 
ignorecase option See 

Vi 5-36 
In-line input document See 

Input 
Inode number 

defined 3-2 



link See Link 
Is 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 7-47 

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 switch 6-21 
message abortion 6-11 

message abortion 6-28 
program stopping 2-5 

Interrupt 
handling methods 7-21 
key See INTERRUPT key 

Invocation flag See Option 
Item grammar 1-52 
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 1-33 
description 1-15 

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 wccommand 
writing out See Ed 

linenumber option See Vi 
Lineprinter 

command See lpr command 
file printing 4-27 
queue information 4-26 
queue information 4-27 

Link 
command See In command 
defined 3-2 
description 4-10 
long listing 4-12 

Linking file·s 4.10 
list command 

mail 6-35 
list option See Vi 
LISTFIELDS shell 

procedure 7-49 
Listing directory 

contents 4-11 
Listing See 1 command 
Listing See lc command 
In command 4-10 
Logg ing in 4-1 

nonsense character· 
removal 2-1 
procedure 2-1 
prompt character 2-1 
re set t ingterm in al 
charchteristics2-4 
type-ahead not allowed 2-4 
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Losging out 
background process 
immunity 1-19 
procedure 2-5 
procedur e 4-2 
shell termination 7-25 

Login directory 
defined 7-12 
new user 2-1 

Login message 2-1 
Login 

procedure 4-1 
Looping 

break command 7-24 . 
continue command 7-24 
control 7-24 
expr command 7-36 
false command 1-36 
for command 7-23 
iteration counting 
procedure 7-36 
time consumption 7-40 
true command 7-36 
unconditional loop 
implementation 7-36 
until command 7-23 
while command 7-22 
While loop 7-44 

lpr command 
file printing 4-27 
mail 

-In option 6-32 
message printing 6-19 
message printing 6-35 

pipe 4-27 
pr command combination 4-
27 



Is command 
echo * use in lieu of 7-35 

function 3-2 
inode number use 3-2 

m command 
ed See Ed 
mail 6-19 
mail 6-35 

M flag See Mail 
magic option See Vi 
mail command See Mail 
MAIL variable 7-12 
Mail 

-b option 6-31 
-c option 6-31 
-R option 6-31 
-u option 6-31 
-f option 6-31 
-f option 6-9 
-i option 6-30 
-i option 6-31 
-i option 6-39 
-i option 6-9 
-rn option 6-32 
-s option 4-28 
-s option 6-31 
.mailrc file 

alias contents 6-20 
distribution list 
creation 6-13 
ex ampl e 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 cODlDand 6-20 
a command 6-34 
display 6-13 
network mail 6-13 
personal 6-13 
per sonal 6-27 
R command 6-13 
system-wide 6-27 

askcc option 6-13 
askcc option 6-27 
askcc option 6-39 
asksubject option 6-27 
asksubject option 6-39 
asterisk (*) 

character matching 6-1 

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 
aut om box option 

description, use 6-30 
description, use 6-39 
effect 6-18 
H flag 6-17 
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 bcc escape 

box See Mailbox 
carbon copy field 

additions prompt 6-13 
blind See blind carbon 
copy field 
description 6-5 
display 6-4 
ed i ting , 6-24 
escape See c escape 
escape See cc escape 
option See askcc 
option 
R command effect 6-12 

caret (~), first message 
specification 6-15 
caret (A), first message 
specification 6-34 
caret (A), first message 
specification 6-7 
cc field See carbon copy 
rield 
cd command 6-22 
cd command 6-34 
chron option 6-28 
chron option 6-39 
CNTRL-D 

message reply 6-12 
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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 (:) 

escape See command 
escape ( :) 
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 ( I) 6-37 
compose escape ( I) 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-
11 

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 4-28 
d command 6-11 
d command 6-17 
d command 6-34 
d cormnand 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 
doll arsign ($), 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 
q command 

4-28 
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 
procedur.e See F 
command 

h command 6-16 
h command 6-35 
h command 6-9 
H fla~, message saving 6-
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 
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compose escapes 6-23 
composition 6-5 

help command (1) 6-14 
help command (1),6-3 
help escape ( 1) 6-11 
help escape ( 1) 6-22 
help escape ( 1) 6-37 
ho command 

description 6-19 
H 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 
1 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-
, 17 
mail command 

command mode entry 6-7 

command mode entry 6-9 
compose mode entry 6-11 



help 6-3 
message reading 
message reading 
message sending 
message sending 

mail escapes See 
escape 

H 

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 

6-10 
6-3 
6-2 
6-35 

message printing 6-10 
printing 6-16 
pr inting 6-34 
types 6-7 

message-list 
argument, multiple 
messages 6-12 
composition 6-7 
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 

organizat1on 6-32 
pcommand 

message printing 6-14 
message printing 6-36 
message printing 6-4 
message printing 6-7 
syntax 6-8 

page option 6-29 
period (.), dot use See 
dot e.) 
phone line noise 6-9 
pl us sign (+) t me ssage 
advancement 6-34 
printing 
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command See lpr 
command 
command See p command 
escape See p escape 
linepr1nterSee lpr 
command 

procedure 6-10 
procedure 6-7 
top five lines See t 
command 

programs designated 6-33 
prompt 4-28 
prompt 6-3 
q command 

exit 4-28 
exit 6-17 
exit 6-36 
exit 6-4 
exit 6-9 
message abortion 6-28 

question mark (?) 
command sunmary 
pr inting 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 esc ape 



read ing 4-28 
recipient list. name 
add i tion 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 sav ing 
message saving 
system mailbox. 
deletion 6-17 

saving 
asterisk (*) 

6-18 
6-36 
message 

notation 6-18 
automatic 6-17 
command See s command 
flag 6-16 
ho command 6-35 
M flag 6-17 
message display 6-4 
s command 6-18 
s command 6-36 
system mailbox 6-9 
w comm and 6-18 
w command 6-37 

se command See set 
command 
sending 4-27 

cancell ation 
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 ( I) 6-25 
shell escape ( I) 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 
metachar acter s 
startup file 6-27 
string option 

setting 6-20 
summary 6-39 

subject escape See s 
escape 
subject field 6-4 
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 
pr inting 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 

topl1nes option 6-40 
toplines string 6-30 
ucommand 6-11 
u command 6-17 
u command 6-36 
u command 6-7 
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 (I) escape 
See shell escape ( I) 
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 
I See shell escape ( I) 
: See command escape 

( :) 
1 See help escape ( 1) 
b escape 6-23 
bcc escape 6-38 
c 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 ( I) 
See tilde quote escape 

( ) 
Mailbox 

cleaning out 6-32 
command 6-18 
read ing in 6-9 
system mailbox 6-5 
user mail box 

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 
mesgoption See Vi 
Metacharacter 

asterisk (*) 7-54 
brackets ([]) 7-54 
directory name use 
avoidance 7-3 
escape 7-4 
list designated 7-54 

mail 6-15 
mail 6-7 
question mark (?) 7-54 
redirection 
restriction 7-6 

metoo option See Mail 
Minus sign (-) 

Be 
subtraction operator 
symbol 8-4 
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 
substi tution 7-38 

mkdir command 4-13 
MKFILES shell procedure 7-

49 
more command 4-5 
Move See mv command 
Multiple way branch See case 

command 
Multiplication See Be 
mv cormnand 4-7 
mv command 4-8 

directory moving 4-13 
n command See Vi 
Name grammar 7-52 
Name special file 4-16 
Named pi pe 4-16 
newgrp command 

description 7-30 

1-39 



XENIX User's Guide 

shell built-in command 7-
40 
special shell command 7-30 

Newline substitution See 
Ed 

next command See Vi 5-44 
nohup command 7-19 
nosave option See Hail 
nu command See Vi 5-24 
Null command See Colon 

command (: > 
NULL shell procedure 7-50 
Number Sign (I>, comment 

symbol 7-54 
Oper ator See Be 
O.ption 

See also Specific Option 
configuration 3-9 
DRAFT shell procedure 7-46 

grouping 3-9 
invocation flags 7-39 
mail options See Hail 
multiple options 

grouping See grouping 

. separate listing 3-10 
position 3-9 
tracing, $- variable 7-14 

Options 
terminal 4-4 
vi options See Vi 

Or-if operator (I D 
oommand list 7-19 
description, use 7-20 
designated 7-54 
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Ordinary file See File 
Output 

append symbol ( 
»> > 7-5 
»» 7-54 

appending 
procedure 3-11 
symbol (»») 3-1' 

control 4-4 
creation symbol ( 

» . 7-54 
diagnostic output file 7-5 

error redirection 7-37 
granlllar 7-52 
redirection 2-3 
redirection 4-7 
redirection See 
Redirection 
resumpt ion 4-4 
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 6-4 
message printing 6-7 
syntax 6-8 

page option See Hail 
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 7-42 
sequence change 7-3 

Pathname 
absolute pathname 

exanple 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 
Metachar acter 
redirection 
restriction 7-6 
shell function 7-3 
variable assignment, not 
applicable 7-'1 

Pattern 
gr ammar 7-52 
metacharacter 7-54 

Percentage sign (S), BC 
modulo operator symbol 
8-4 

Period (.) 
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 3-2 
change 3-2 
change 4-17 
combinations 
designated 4-17 
file creation, deletion 
notation 4-16 
file listing 
notation 4-16 
notation 4-16 
searoh notation 4-16 
searoh permission 4-19 
write permission 3-2 

execute notation 4.16 
file permi ssion 

ohange 3-1 
denial notation 4-16 
execute permission 4-16 

file oreation, deletion 
notation 4-16 
file listing 
notation 4-16 
file protection 3-1 
notation 4-16 
read notation 4-16 
required 3-1 
write notation 4-16 

listing 4-15 
notation 4-16 
read notation 4-16 
search notation 4-16 
symbols designated 4-16 
user class 
specifioation 4-18 

write notation 4-16 
PHONE shell procedure 7-50 
PID 

$1 variable 7-14 
$$ variable 7-13 
process identifioation 
number 4-24 
prooess identifioation 
number 4-26 

Pipe 
compose esoapes See Mail 
file interohange 7-46 
funotion 3-12 
lpr command 4-27 
prooedure 3-12 
symbol ( D 3-12 
symbol (D 7-54 

Pipeline 
oommand list 7-20 
defined 3-12 
defined 7-19 
desoription 7-7 
DISTINCT1 shell 
prooedur e 7 -45 
filter 7-7 
grammar 7-52 
notation designated 7-7 
prooedure 7-7 

Plus sign (+) 
Be 

addition operator 
symbol 8-4 
unary operator symbol 
8-16 

mail, message 
advanoement 6-10 
mail, message 
advancement 6-34 



variable conditional 
substitution 7-38 

Positional parameter 
description 7-10 
direct access 7-17 
null value assignment 7-38 

number yield, $# 
variable 7-13 
parameter substitution 7-
11 
positioning 7-10 
prefix ($) 7-11 
setting 7-10 
variable assignment 
statement positioning 7-10 

pr command 4-27 
Print working directory See 

pwd cormnand 
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 4-26 
PS1 variable 7-12 
PS2 variable 7-13 
pwd command 4-1 1 
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 7-3 
ed use See Ed 
filename, use 
avoidance 3-4 
mail 

command summar y 
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 7-54 
pattern matching See 
metacharacter 
pat. tern-matching 
functions 3-8 
single character 
representation 3-8 
var iable conditional ., 
substitution 7-38 

quiet. option See Mail 
quit command 

See also q command 
Be exit 8-1 
Be exit 8-3 

QUIT key ,background process 
illlllunity 7-19 

Ollt See q command 
Quotation marks, back (") 

command line 
substitution 7-8 
command substitution 1-4 
command subst.itution 7-9 
quoting 7-55 

Quotation marks, 
Quot.ation marks, 
Quotation marks, 
Quot.ation marks, 
Quotation marks, 
Q.1otation marks, 
Quotation marks, 

filename, use 

double 
double 
double 
double 
double 
double 
Single 

(\0 
(\0 
(\0 
(\0 
('0 
(\0 
(" ) 

avoid ance 3~4 
grepcormnand 4-21 
metacharacter escape 7-4 
pattern matching 
cancellation 3-8 
trap command 7-27 
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variable substitution 
inhibition 7-11 

Quoting 
backslash (\) use 7-55 
metacharacter escape 7-4 
quotation marks, back (") 
use 7-55 
quotation marks, double 
( 7-55 

r character, read permission 
notation 4-16 

R command See Mail 
r command 

eel use See Ed 
mail use See Mail 

read commarid 
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 2-4 
readonly command 

description 7-30 
shell built-in command 7-
40 
special shell command 7-30 

Record string See Mail 
Redirection 

argument location 7-8 
case command 7-26 
cd argcommand 7-30 
control command 7-26 



diagnostic output ,7-6 
file descriptor 7-37 
for command 7-26, 
if command 7-26 
input r.edirect1on 

'procedure 3~12 
sfD!bol «), 3-12 

minus sign (-) effect 7-36 

output redfrection 4-7' 
symbol (») 3-11 

pattern matching use 
restriction 7-6 
simple cormnand line, 
appearance 7-19 
special character use 
restriction 7-6 ' 
special shell command, 
res~ric:!tion; 7-29 
symbol «)7-54 
symbol ( 

» 2-3 
» 7-54 

until command 7-26 
while command 7-26 

Reference Manual 
directory removal 
information 4~13 
linking information 4-10 
sort command 
informatio'n4-?1 
stty 'information 4-4 

Regular expressions See Ed 
Relati ve pathname See . 

Pathname 
Reminder ~ervice 

autOm'at~c • 4":'30 
'"' ~ 

mail 6-32 
Remove directory See.rm.dir. 

command 
Remove See rm command 
Removing a directory 4-\3 
Renaming a file 4-8 
Repeat command . 

see Vi 5-42 
repl y command See Mail 
Report option See Vi 
Reserved word listing 7~55 
Return code See $? 

variable 
RETURN key 

BC 8-2 
command execution 2-2 
command execution 4-4 
command-l!ne buffer 
submittal 3-9 . .. 
mail, me~~agedisplay 4-28 

rmcommand 2-3 
rm command 4-9 
rmdir. command 4-13 
s command 

ed use See Ed 
mail 6-16 
mail 6-"7 
mail 6-18 
ma~l 6-36 .. 

scale cormn~nd' 8.:'7 
Scale See BC 
Screen See Scroll,ing 

screen .0' 

Screen See Termin~l screen 
Screen-oriented commands See 

Vi 5-12. 
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Scripts See Ed 
Scripts See Shell 
Scrolling commands· 

more 4-5 
Scrolling screen 

stopping 4-4 
Scrolling, control 4-4 
se command See set command 
Search permisslon See 

Permission 
Search See Ed 
Search strings 

example designated 3-10 
Searching for a file 4-9 
Searching See / command 
Searching See -Vi 
Searchlng 

vi procedure See Vi 
sed command See Ed 
Semaphore 4-16 
Semicolon (;) 

BC, statement separation 
8-19 
BC, statement separation 
8-3 
case command break 7-22 
case delimiter symbol 7-54 

command list 7-19 
command separation 3-9 
command separator 
symbol 7-54 
ed use See Ed 

set all See Vi 
set conunand 

mail 
description, use 6-20 
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description, use 6-36 
option control 6-39 

name-value pair 
listing 7.16 
positional parameters 
setting 7-10 . 
shell built-in command 7-
40 
shell flag setting 7-15 
special shell command 7-30 

sh command 
descriptlon 7-1 
mail 6-21 
mail 6-34 
mail 6-36 
shell invocation 7-16 

Shell command 
executing while in vi 5-14 

SHELL string 6-29 
SHELL string 6-40 
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 
-~_ option 7-15 
_ argument passlng 7-17 
command lnterpretation 3-9 

command 
search procedure 7-2 
spec lal command See 
speclal co_and 



compose escapes See Mail 
conditional capability 7-
20 
creation 

procedure 7-1 
description 7-1 
echo command 4-20 
entry I 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 7-25 

function 7-1 
grammar 7-52 
in-line input document 
handling 7-36 
interactive 7-39 
interruption procedure 7-
27 
invocation 

option 7-39 
procedure 7-16 

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 
po si t ion al par arne ter See 
Positional parameter 
procedure 

See also Specific Shell 
Procedure 
advantages over C 
programs 7-32 
byte access reduction 
consideration 7-41 
creation 7-31 
description 7-2 
directory 7-32 
efficiency analysis 7-
40 
efficiency 
awareness 7-40 
examples designated 7-
43 
fil ter order 
consideration 7-41 
option See option 
scripts designation 7-
43 
time command 7-40 
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 7-14 
string See SHELL string 
TERM variable See TERM 
variable 
variable See Variable 

sh1 ft command 
argument processing 7-17 
shell built-in command 7-
40 

si command See Mail 
Simple command See Command 
Single quotation marks See 

C)jotation marks, single 
(" ) 

Slash (/) 
absolute pathname 
significance 3-5 
BC, division operator 
symbol 8-4 
command prepending 
suppression 7-2 
ed use See Ed 
pathname significance 3-5 
search command See Vi 

so command See Mail 
sort command 4-20 
Spec ial char acter See 

Metacharacter 
Special character 

ed use See Ed 
pattern matching 
facility 7-3 

Special characters 
designated 3-7 

1-48 

pattern matching 3-6 
Special file 

description 3-2 
Sshared data file 4.16 
Standard error file See 

Output 
Stand ard error out.put See 

Error output 
Standard input file See 

Input 
Standard output file See 

Output 
Star (I) 

See also Asterisk (I) 
ed metacharacter See Ed 

Status 
command See ps command 
in formation procedures 4-
25 

String option See Mail 
String variable 7-10 
String 

searching for See Search 
stty command 4-4 

terminal setting 2-4 
Subdirectory 4.15 
Subshell, directory 

change 7-14 
Substitution command See s 

command 
Subtraction See BC 
Subtraction See 

Calculation 
Switch See Option 
Switch 

defined 3-9 
regulations See Option 



System 
basic concepts 3-1 
characteristics 1-1 
composi tion 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 4-6 
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 4-3 
Terminal screen 

output See Output 
scrolling screen See 
Scroll ing screen 

Terminal 
changing 4-3 
name designation 2-2 
options setting 4-4 
strange behavior 
remedy 2-4 
wr i ting to See wr i te 
command 

Terminals 
supported 4-3 

terse option See Vi 
test command 

argument 7-35 
brackets ([]) use in lieu 
of 7-33 
description, use 7-33 
operators 1-34 
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 Hail 
time command 7-40 
Top command See t command 
Top1ines option See Hail 
Top1ines string See Hail 
Transfer command See t 

command 
trap command 

description, 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 2-4 
Type-ahead 4-4 
Typing error correction 2-3 
u command See vi 5-40 
u command 

eel 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 bui1t-1ncommand 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 Hail 
until co~and 

continue command 
effect 7-24 
description, use 7-23 
exit status 7-23 
redirection 7-26 
shell built-in command 7-
40 

User classes 4-17 
User 

add! tion2-1 
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classification 4-18 
mail See Hail 
mailbox See Mailbox 
permission See Permission 

v command 
ed use See Ed 
mail 6-21 
mail 6-37 
mail 6-7 

Value See $1 var iab1e 
Variable 

$1 variable 7-14 
., variable 7-13 
$$ variable 7-13 
$- variable 7-14 
$?variable 7-13 
assignment 

line command 7-9 
string value 7-10 

BC variable See BC 
command environment 
composition 7-15 
conditional 
substitution 7-37 
description 7-9 
double quotation mar ks 
( 7-11 
enclosure 7-11 
execution sequence 7-10 
.expansion 7-4 
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 HAIL variable 
name defined 7-10 
null value assignment 
procedure 7-37 
PATH See PATH variable 
positional parameter See 
Positional parameter 
pr e fix ( $) 7 - 1 1 
PS 1 See PS1 var iable 
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 7-6 
single quotation marks 
(It) 7-11 
space 
interpretation 7-11 

test command 7-33 
types designated 7-12 

Vertical bar (D 
mail escape 6-25 
or-if operator symbol 
(::>7-19 
pipe symbol 3-12, 
pipeline notation 7-7 

Vi, mail 
compose escape, v 6-38 

editing 6-21 
entry from command 
mode 6-7 
entry from compose 
mode 6-7 
VISUAL string 6-40 

Vi 
• command See dot (.) 
command 
• command 

See dot (.) command 
.exrc file 5-54 
.login file 

terminal type setting 
use 5-50 

.profile file 
terminal type 
settingS-50 

/ command 
searching 5-9 

o command 
cursor movement 5-5 

:q! 5-16 
:x 5-16 
: x command 5-42 
append ing text 
. A 5-21 

See also inserting 
text 

args command 5-45 
bcommand, 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 (A)~ pattern 
matching 5-39 
caret (A)~ pattern 
matching 5-40 
cc command 5-31 
CNTRL-B 

scrolling 5-5 
CNTRL-D 

scrolling 5-5 
subshell exit 5-48 

CNTRL-F 
scrolling 5-5 

CNTRL-G 
file status 
information 5-11 
file status 
information 5-47 

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 5-24 

colon (:) 
line-oriented command, 
use 5-12 
status line prompt 5-12 

command mode 
cursor movement 5-5 
enter ing 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 5-48 
current line 

deleting 5-28 
deleting 5-6 
designated 5-2 
line containing 
cursor 5-4 
number, finding out 5-
24 

cursor movement 
$ key 5-19 
+key 5-19 
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 
keys 5-5 
1 5-17 
L 5-19 
left 5-17 
left 5-18 
left 5-5 
line beginning 5-5 
line end 5-5 
LINEFEED key 5-19 
lower left screen 5-5 
M 5-19 
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 5-5 

cursor movment 
right 5-17 

cw command 5-30 
D command 5-6 
d$ command 5-6 
dO 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 5-27 
by word 5-27 
D 5-27 
dd conmand 5-27 
deleting an 
insertion 5-28 
dw command 5-27 
methods 5-6 
repeating deletion 5-42 

undoing 5-40 
undoing deletion 5-4 
X command 5-27 

demonstration 5-1 
description 5-1 
dollar sign ($) 

cursor movement 5-5 
pattern matching 5-39 

dollar sign($) 
use in line address 5-
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28 
dot (.)oommand See. 
oommand 5-6 
dot See also dot (.) 
oommand 
dot, use in line 
address 5-28 
dw oommand 5-6 
editing several files 

changing the order 5-45 

end-of-line 
displaying 5-51 

entering 
at a speoified line 5-
17 
at a speoified wo.rd 5-
17 
procedure 5-2 
with filename 5-16 
wi th sever al 
filenames 5-43 

error messages 
shortening 5-52 
turning off 5-46 

ESCAPE, insert mode 
exit 5-3 
ESCAPE, insert mode 
exit 5-48 
exclamation point (I) 

shell escape 5-14 
exiting 

1-54 

:q! 5-16 
:x 5-16 
:x oommand 5-42 
saving changes 5-42 
saving file 5-13 

temporarily 5-14 
temporarily 5-46 
wi thout sav ing 
changes 5-43 
ZZ oommand 5-43 

file 
creating 5-2 
not saving, :ql 5-16 
saving 5-16 
status information 
display 5-10 
status information 
procedure 5-11 

filename 
finding out 5-47 
pl ann ing 5-44 

G oommand 
oursor movement 5-5 

goto oommand See G 
command 
H command 

cursor movement 5-5 
i command 

inserting text 5-2 
ignorecase option 5-36 
ignorecase option 5-51 
insert command See i 
oommand 
insert mode 

entering 5-3 
exiting 5-3 

inserting text from 
another file 5-14 
inserting text 

See also appending 
text 
control charaoters 5-26 



from other files 5-22 
i 5-21 
repeating insert 5-22 
repeating insert 5-42 
undoing 5-40 
undoing insert 5-48 
undoing insertion 5-4 

invoking See entering 
j command 

cursor movement 5-5 
joining lines 5-26 
k command 

cursor movement 5-5 
L command 

cursor movement 5-5 
leaving See exiting 
line addressing 

dollar sign 5-28 
dote .) 5-28 
procedure 5-28 

line numbers, displaying 
:nu command 5-48 
linenumber option 5-15 
linenumber option 5-24 
linenumber option 5-52 
nu command 5-24 

line-oriented command 
mode 5-47 
line-oriented commands 

:args 5-45 
:e 5-23 
:e 5-45 
:efl 5-23 
:eil 5-46 
:f 5-47 
:file 5-47 
:n 5-44 

:nu 5-24 
:nu 5-48 
:q 5-43 
:r 5-22 
:rew 5-45 
:s 5-31 
:w 5-22 
:wq 5-42 
colon (:) use 5-12 
deleting text 5-27 
enter ing 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 
linenumber 
linenumber 
linenumber 
list 5-15 
list 5-51 
magic 5-LlO 
magic 5-53 
mesg 5-53 
report 5-52 

5-51 
5-2Ll 
5-31 
5-52 

setting 5-Ll9 
setting 5-51 
term 5-52 
terse 5-52 
warn 5-Ll6 
warn 5-53 
wrapscan 5-36 
wrapscan 5-53 

overstrike commands 5-28 
pattern matching 

See also searching 
beginning of line 5-39 
caret ("') 5-LlO 
character range 5-39 
character, single 5-39 
end of line 5-39 
exceptions 5-40 
generally 5-39 
spe.cial char acter s 5-LlO 

square brackets 
([]) 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-Ll7 
quitting See exiting 5-Ll3 
r comand 5-1 Ll 
r command 5-28 
read command 5-1Ll 
redrawing the screen 5-Ll8 
repeat command 5-Ll2 
repeating a command 5-Ll2 
replacing a line 5-30 
replacing a line 5-31 
replacing a word 5-30 
replacing a word 5-31 
report option 5-52 
rew command 5-45 
S command 5-29 
s cOllllland 5-30 
saving a file 5-43 
screen, redrawing 5-Ll8 
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 5-37 
c option 5-38 
choosing 
replacement 5-38 
command syntax 5-37 
p option 5-38 
printing 
replacement 5-38 



searching See I command 
searching 

See al so searching and 
replacing 
backward 5-35 
caret (~) use 5-39 
caret 5-39 
caret (A) 5-40 
case signficance 5-51 
case significance 5-36 
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 
stat us 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 
she 11 command, 
executing 5-14 
shell escape 5-46 
slash (I) 

search command 

delimiter 5-9 
special characters 

matching 5-40 
searching for 5-36 
searching for 5-53 
vi filenames 5-44 

. 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 
exi ting 5-48 

Substitute commands 5-29 
switching files 5-45 
system crash 

file recovery 5-49 
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 comm and 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, cur sor 
movement ·5-5 
warn option 5-46 
warn option 5-53 
warnings, turning off 5-53 

word, deleting 5-6 
wrapscan option 5-36 
wrapscan option 5-53 
write messages 5-53 
writing out a file 

:wq command 5-42 
:wq command 5-43 

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 str ing See Mail 
w character 

directory permission 
notation 4-16 
file permission, write 
notation 4-16 

w command See Vi 
w 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 1-31 
shell built-in command 7-
40 
special shell command 7-31 

warn option See Vi 
wc command 4-22 

word count 3-13 
while command 

break command effect 7-24 
continue command 
effect 7-24 
description, use 7-22 
exit status 7-23 
loop 7-44 
redirection 7-26 
shell built-in command 7-
40 
test command 7-33 

who command 4-25 
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 5-36 
write command 4-28 
Write out See w command 
WRITEMAIL shell 

procedure 7-51 



x character 
directory permission 
search 4-16 
file permission, execute 
notation 4-16 

x command See Vi 
x command 

z 

mail 
exit 6-18 
exit 6-34 
session abortion 6-11 

vi use See Vi 

vi scroll 5-20 
ZZ command See Vi 5-43 
[] See Brackets ([]) 
{} command See Braces 

command ({}) 
bcc escape See Mail 
cc escape See Mail 
dead escape See Mail 
editor escape See Mail 
headers escape See Mail 
message escape See Hail 
pr int escape See Mail 
qui t escape See Mail 
read escape See Mail 
subject escape See Mail 
to escape See Mail 
visual escape See Mail 
wr i te esc a pe See Ma i 1 
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