
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































UUCP Zilog 

SECTION 1 
INTRODUCTION 

UUCP 

1.1. General 

Uucp is a group of programs that permit communication 
between ZEUS systems using either dial-up or hardwired com­
munication lines. It is used for file transfers and remote 
command execution. 

Each system participating in the uucp network has a spool 
directory (/usr/spool/uucp) that stores work to be done. 
There are three types of files used for the execution of 
work: data files, copy command files, and execution files. 
Data files contain data to be transferred to remote systems. 
Copy command files contain the directions for file transfers 
between systems. Execution files contain the directions for 
ZEUS command executions that involve the resources of one or 
more systems. 

The uucp system consists of four primary and several secon­
dary programs. The following are primary programs: 

uucp(l) 

uux{l) 

uucico 

uuxqt 

Creates copy command files and gathers data files 
in the spool directory for the transmission of 
files. 

Creates copy command files, executes files, and 
gathers data files for the remote execution of 
ZEUS commands. 

Executes the copy command files for data transmis­
sion. 

Executes ZEUS execution files. 

The secondary programs are: 

uulog(l) Updates the log file with new entries, reports the 
status of uucp requests. 

uuclean(l) 
Removes old files from the spool directory. 

uusub(M) Defines a uucp subnetwork, monitors traffic and 
connection statistics. 
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uustat(l) Uucp job status inquiry and control. 

uuname(l) Lists the names of known uucp systems. 

uuto(l) Public file copy to specific user. 

uupick(l) Accepts or reviews files sent to user by uuto. 

1.2. Security 

The uucp system, if left unrestricted, lets anyone execute 
any command and copy in or out any file that is 
readable/writable by the uucp login user. Necessary precau­
tions should be taken as required by the local implementa­
tion. 

There are security features available other than the normal 
file-mode protections that must be set up by the installer 
of the uucp system. 

$ The login for uucp does not spawn a standard shell; 
instead, the uucico program is started. The work can 
be done only through uucico. 

1-2 

A path check is performed on file names that are to be 
sent or received. The USERFILE supplies the informa­
tion for these checks. The USERFILE can also be set up 
to require call-back for certain login IDs. (See Sec­
tion 3.3.1 for file description.) 

A conversation sequence count can be set up so that the 
called system can verify the caller's identity (See 
Section 4.2 for file description). 

The uuxqt program comes with a file of commands (L­
cmds) that it allows remote systems to execute. A path 
shell statement (PATH=/bin:/usr/bin;) is prepended to 
the command line by uuxqt. 

The L.sys file must be owned by uucp and have mode 0400 
to protect the phone numbers and login information for 
remote sites. Programs uucp, uucico, uux, and uuxqt 
must also be owned by uucp and have the setuid bit set. 

L-cmds specifies those commands that may be executed by 
uux from remote systems. L-cmds should be owned by uucp 
and have mode 0444 to protect against unauthorized 
modification (see Section 3.2.1 of this manual entry 
for file description). 
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SECTION 2 
THE UUCP PROGRAMS 

UUCP 

2.1. Uucp 

The uucp command is the primary interface with the system. 
It sets up file copying and is similar to the ZEUS copy com­
mand, cp(l). Uucp is invoked by the command line 

uucp [ options ] ••. source ••• destination 

where source and destination contain the pref ix system name 
specifying the system on which files reside or the system on 
which the files will be copied. 

2.1.1. Options: The following options are valid for the 
uucp command: 

-d When necessary, make directories for copying the file 
(default). 

-f Do not make intermediate directories for the file copy. 

-c Use the specified .source for the transfer. Do not copy 
source files to the spool directory (default). 

-C Copy the source file to the spool directory. 

-esystem 
Send this job to system to execute. (Note that this 
will only work when the system allows uuxqt to execute 
a uucp command (See Section 3.2.1). 

-gletter 
Insert letter as the grade in the name of the copy com­
mand file. - Lower letters are higher priority. This 
can be used to change the order of work for a specified 
system (default value is 'n'). 

-m Send mail on completion of the work. 

-nuser 
~~Notify user on the remote system that a file has been 

sent. 

The following options are used primarily for debugging: 
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created. The file is transmitted from the indi­
cated source. The entry fields are as follows: 

$ s 

$ The full path name of the source file. 

The full path name of the destination or 
-user/filename. 

The user's login name. 

A. minus sign (-) followed by an option list. 

The name of the data file in the spool directory. 

The file mode bits of the source file in octal print 
format (mode 1666) . 

The user on the remote system to be notified if -n 
option was used. 

Types 4 and 5 
Uucp generates a uucp command and sends it to the 
remote machine; the remote uucico executes the 
uucp command. 

Type 6 This occurs when the -e option is used. The uux 
facility is used to create and send the request. 

2.2. Uux 

The uux command sets up the execution of a command if the 
execution system and some of the files are remote~ The syn­
tax of the uux command is 

uux [ - J [ option J ... command-string 

where command-string is composed of one or more arguments. 
All special shell characters such as "'<"', "'>"', 'I', and ""'' 
must be quoted, either by quoting the entire command string 
or by quoting the character as a separate argument. Within 
command-stri~, the command and file names can contain a 
system-name! prefix. All arguments must contain an exclama­
tion point (!) if they are to be treated as files and copied 
to the execution system. The minus sign (-) indicates that 
the standard input for command-string must come from the 
standard input of the uux command. The options, which are 
for debugging, are the following: 
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-r Do not start uucico or uuxqt after queuing the 
job. 

-xnum Num is the level of debugging output desired. 

The command 

pr abc I uux - usg!lpr -c 

sets up the output of pr abc as standard input to a 
printer (lpr(l)) command to be executed on system usg. 
the use of the -c option to lpr. 

line 
Note 

Uux generates an execute file containing the names of the 
files required for execution, the user's login name, the 
destination of the standard output, and the command to be 
executed. The execute file is placed in the spool directory 
for local execution or is sent to the remote system using a 
generated send command (Type 3 in Section 2.1.3). 

Uux generates receive command-files (Type 2) for files that 
are not on the execution system. These command files are 
placed on the execution machine and executed by the uucico 
program if the local system has permission to place files in 
the remote spool directory. 

The execute file is processed by the uuxqt program on the 
execution system. It is composed of several lines, each 
containing an identification character and one or more argu­
ments. There is no set order for the lines and not all must 
be present. The following sections describe each line. 

2.2.1. User Line: The user line is as follows 

U user system 

where user and system are the requester's login name and 
system. 

2.2.2. Required File Line: The required file line is 

F filename realname 

where filename is the generat~d name of an execut'ion system 
file and realname is the last part of the file name, which 
contains no path information. Zero or more of these lines 
are present in the execute file. The uuxqt program checks 
for the existence of all required files before the command 
is executed. 
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2.2.3. Standard Input Line: The standard input line is 

I filename 

The standard input is either specified by a < in the 
command-string or obtained from the standard input of the 
uux command if the - option is used. If the standard input 
is not specified, /dev/null is used. 

2.2.4. Standard Output Line: The standard output line is 

o filename system-~ 

The standard output is specified by a > within the command 
string. If the standard output is not specified, /dev/null 
is used. The use of >> is not implemented. 

2.2.5. Command Line: The command line is 

C command arguments 

The arguments are specified in the command string. The 
standard input and standard output do not appear on this 
line. All required files are moved to the execution direc­
tory (a subdirectory of the spool directory) and the ZEUS 
command is executed using sh(l) (/bin/sh). An execution 
system- checks the command against its L-cmds file to see if 
it is allowable. In addition, a shell path statement 
(PATH=/bin:/usr/bin;) is prepended, to the command line as 
specified in the uuxqt program. 

To determine what commands are allowed by a remote system, 
use uucp to copy the L-cmds file from the remote system's 
program directory to the local system. This copy will fail 
if the remote system's USERFILE restricts access to its pro­
gram directory. 

After execution, the standard output is copied or set up to 
be sent to the designated place. 

2.3. Oucico 

The copy in, copy out (uucico) program performs the follow­
ing communications functions between two systems: 

$ Scans the spool directory for work. 
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$ Places a call to a remote system. 

$ Negotiates a line protocol to be used. 

$ Executes all requests from both syste~s. 

$ Logs work requests and work completions. 

Uucico can be started by a system daemon, by one of the 
uucp, uux, uuxqt, or uucico programs, directly by the user, 
or by a remote system. The uucico program must be specified 
as the shell field in the /etc/passwd file for the uucp 
logins. 

When started by a remote system, the local program is in 
"'SLAVE" mode. When started: by any other method, the local 
program is in "MASTER" mode, ~nd a connection is made to a 
remote system. 

The MASTER mode operates in one of two ways. If a system 
name is specified, that system is called and work is done 
only for that system. If a system name is not specified, 
the program scans the spool directory for systems to call. 

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

-rl 

-s~ 

2-7 

Start the program in MASTER mode. This is used 
when uucico is started by a program or cron(M) 
shel 1. 

Do work only for system ~· If -s is specified, 
a call to the specified system is made even if 
there is no work for system ~ in the spool 
directory. This program is useful for polling 
systems that do not have the hardware to initiate 
a connection. 
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The following options are used primarily for debugging: 

-ddir 

-xnum 

Use directory dir for the spool directory. 

Num is the desired level of debugging output. 

UUCP 

The following subsections describe the major steps within 
the uucico program. 

2.3.1~ Scan for Work: The names of the work-related files 
in the spool directory have the format 

type . system-name grade number 

where type is an uppercase "c' (copy command file), 'o" 
(data file), or "x' (execute file); system-name is the 
remote system, grade is a character, and number is a padded 
four-digit sequence number obtained from /usr/lib/uucp/SEQF. 
For example, the file 

C.res45nB931 

is a copy command file for a file transfer.between the local 
machine and the res45 machine. 

The scan for work is done by looking through the spool 
directory for copy command files (files with prefix C.). A 
list is created for all systems to be called; uucico then 
calls each system and processes all copy command files. 

2.3.2. Call Remote System: The call is made using informa­
tion from several files that reside in the uucp program 
directory (/usr/lib/uucp). At the beginning of the call 
process, a lock is set on the system being called to prevent 
multiple conversations between the two systems in 
/usr/spool/uucp (see section 4.6). 

The system name is found in the L.sys file. The information 
contained for each system is the system name, the time to 
call the system (days-of-week and times-of-day), the device 
or device type to be used for the call, the line speed, the 
phone number if the device or device type is an automatic 
call unit (ACU) or the device name if the device or device 
type is not ACU, and the login information. 

The time field is checked against the present time to see if 
the call should be made. The time field can alternately 
contain the string "passive" to denote that the remote sys­
tem must initiate the conversation and cannot be called. In 
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SECTION 2 
THE UUCP PROGRAMS 

2.1. Uucp 

The uucp command is the primary interface with the system. 
It sets up file copying and is similar to the ZEUS copy com­
mand, cp(l). Uucp is invoked by the command line 

uucp [ options] •.• source ••• destination 

where source and destination contain the pref ix system name 
specifying the system on which files reside or the system on 
which the files will be copied. 

2.1.1. Options: The following options are valid for the 
uucp command: 

-d When necessary, make directories for copying the file 
(default). 

-f Do not make intermediate directories for the file copy. 

-c Use the specified .source for the transfer. Do not copy 
source files to the spool directory (default). 

-C Copy the source file to the spool directory. 

-e.system 
Send this job to system to execute. (Note that this 
will only work when the system allows uuxqt to execute 
a uucp command (See Section 3.2.1). 

-gletter 
Insert letter as the grade in the name of the copy com­
mand file. · Lower letters are higher priority. This 
can be used to change the order of work for a specified 
system (default value is 'n'). 

-m Send mail on completion of the work. 

-nuser 
~~Notify user on the remote system that a file has been 

sent. 

The following options are used primarily for debugging: 
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Queue the job, but do not start the uucico pro­
gram. 

-sdir Use directory dir for the spool directory. 

-xnum Num is the desired level of debugging output. Num 
ranges from one through nine; higher numbers give 
more information. 

2.1.2. Sources and Destinations: If the destination is a 
directory name, the file name is taken from the last part of 
the source name. If the directory exists, it must be writ­
able by everybody. If the destination is a directory and 
the -g option is used, then the directory name must be fol­
lowed by a '/'. The source name can contain special shell 
characters such as '?', '*', '[', and ']'. If a source 
argument has a system-name! pref ix indicating a remote sys­
tem, the file name expansion is performed on the remote sys­
tem. 

The command 

uucp *.c usg!/usr/dan 

copies all files with names ending in .c to the /usr/dan 
directory on system usg. The exclamation point must be 
escaped when using the cshell, e.g.: 

usg\!/usr/dan 

The source and destination names can also contain a user 
prefix to refer to the login directory on the specified sys­
tem. Filenames beginning with ,_, refer to the public 
directory (/usr/spool/uucppublic) on the remote system. The 
current directory is prepended to the file name for names 
with partial path names. File names with' .• /' are not per­
mitted. 

The command 

uucp usg!-dan/*.h -aan 

copies to dan's local login directory files in dan's login 
directory on system usg whose names end with '.h'. 
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2.1.3. Types of Work: For each source file, the uucp pro­
gram checks the source and destination file names and the 
system-part of each to classify the work into one of five 
types: 

1. Copy source to destination on local system. 

2. Receive files from other systems. 

3. Send files to remote systems. 

4. Send files from a remote system to another remote sys­
tem. 

5. Receive files from remote systems when the source con­
tains special shell characters, such as '?' '*', '[', 
and '] ' • 

After the work has been set up in the spool directory, the 
uucico program contacts the Qther system to execute the work 
unless the -r option is specified or the system is desig­
nated "passive" (see Section 3.3.2). 

Type 1 

Type 2 

$ R 

Copy source to destination on the local system. 
The -d and the -m options are not valid in type-1 
operations. 

A one-line copy command file is created for each 
file requested arid is placed in the spool direc­
tory with the following fields, each separated by 
a blank. All copy command files and execution 
files use a blank as the field separator. 

$ The full path name of the source or a -user/pathname; 
the '-user' part is expanded on the remote system. 

The full path name of the destination file; if the 
'-user' notation is used, it is immediately expanded to 
the user's login directoiry. 

$ The user's login name. 

$ A minus sign (-) followe~ by an option list; only the 
-m and -d options appear: in this list. 

Type 3 

2-3 

For each source file, a copy command file is 
created. The soutce file is copied into a data 
file in the spool d~rectory. A -c option on the 
uucp command prevents the data file from being 
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created. The file is transmitted from the indi­
cated source. The entry fields are as follows: 

$ s 

$ The full path name of the source file. 

The full path name of the destination or 
-user/filename. 

The user's login name. 

A minus sign (-) followed by an option list. 

The name of the data file in the spool directory. 

The file mode bits of the source file in octal print 
format (mode 1666). 

The user on the remote system to be notified if -n 
option was used. 

Types 4 and 5 
Uucp generates a uucp command and sends it to the 
remote machine; the remote uucico executes the 
uucp command. 

Type 6 This occurs when the -e option is used. The uux 
facility is used to create and send the request. 

2.2. Uux 

The uux command sets up the execution of a command if the 
execution system and some of the files are remote. The syn­
tax of the uux command is 

uux [ - ] [ option ] • • • command-string 

where comman~-string is composed of one or more arguments. 
All special shell characters such as"<','>', 'I', and""'' 
must be quoted, either by quoting the entire command string 
or by quoting the character as a separate argument. Within 
command-string, the command and file names can contain a 
system-name! prefix. All arguments must contain an exclama­
tion point (!) if they are to be treated as files and copied 
to the execution system. The minus sign (-) indicates that 
the standard input for command-string must come from the 
standard input of the uux command. The options, which are 
for debugging, are the following: 
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-r Do not start uucico or uuxqt after queuing the 
job. 

-xnum Num is the level of debugging output desired. 

The command 

pr abc I uux - usg!lpr -c 

sets up the output of pr abc as standard input to a 
printer (lpr(l)) command to be executed on system usg. 
the use of the -c option to lpr. 

line 
Note 

Uux generates an execute file containing the names of the 
files required for execution, the user's login name, the 
destination of the standard output, and the command to be 
executed. The execute file is placed in the spool directory 
for local execution or is sent to the remote system using a 
generated send command (Type 3 in Section 2.1.3). 

Uux generates receive command-files (Type 2) for files that 
are not on the execution system. These command files are 
placed on the execution machine and executed by the uucico 
program if the local system has permission to place files in 
the remote spool directory. 

The execute file is processed by the uuxqt program on the 
execution system. It is composed of several lines, each 
containing an identification character and one or more argu­
ments. There is no set order for the lines and not all must 
be present. The following sections describe each line. 

2.2.1. User Line: The user line is as follows 

U user system 

where user and system are the requester's login name and 
system. 

2.2.2. Required File Line: The required file line is 

F filename realname 

where filename is the generated name of an execuiion system 
file and realname is the last part of the file name, which 
contains no path information. Zero or more of these lines 
are present in the execute file. The uuxqt program checks 
for the existence of all required files before the command 
is executed. 
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2.2.3. Standard Input Line: The standard input line is 

I filename 

The standard input is either specified by a < in the 
command-string or obtained from the standard input of the 
uux command if the - option is used. If the standard input 
is not specified, /dev/null is used. 

2.2.4. Standard Output Line: The standard output line is 

O .filename system-name 

The standard output is specified by a > within the command 
string. If the standard output is not specified, /dev/null 
is used. The use of >> is not implemented. 

2.2.5. Command Line: The command line is 

C command arguments 

The arguments are specified in the command string. The 
standard input and standard output do not appear on this 
line. All required files are moved to the execution direc­
tory (a subdirectory of the spool directory) and the ZEUS 
command is executed using sh(l) (/bin/sh). An execution 
system checks the command against its L-cmds file to see if 
it is allowable. In addition, a shell path statement 
(PATH=/bin:/usr/bin;) is prepended, to the command line as 
specified in the uuxqt program. 

To determine what commands are allowed by a remote system, 
use uucp to copy the L-cmds file from the remote system's 
program directory to the local system. This copy will fail 
if the remote system's USERFILE restricts access to its pro­
gram directory. 

After execution, the standard output is copied or set up to 
be sent to the designated place. 

2. 3. Oucico 

The copy in, copy out (uucico) program performs the follow­
ing communications functions between two systems: 

$ Scans the spool directory for work. 
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$ Places a call to a remote system. 

$ Negotiates a line protocol to be used. 

$ Executes all requests from both syste~s. 

$ Logs work requests and work completions. 

Uucico can be started by a system daemon, by 
uucp, uux, uuxqt, or uucico programs, directly 
or by a remote system. The uucico program must 
as the shell field in the /etc/passwd file 
logins. 

one of the 
by the user, 
be specified 
for the uucp 

When started by a remote system, the local program is in 
"SLAVE'' mode. When started by any other method, the local 
program is in "MASTER" mode, and a connection is made to a 
remote system. 

The MASTER mode operates in one of two ways. If a system 
name is specified, that system is called and work is done 
only for that system. If a system name is not specified, 
the program scans the spool directory for systems to call. 

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

-rl 

-s~ 

2-7 

Start the program in MASTER mode. This is used 
when uucico is started by a program or cron(M) 
shell. 

Do work only for system ~· If -s is specified, 
a call to the specified system is made even if 
there is no work for system ~ in the spool 
directory. This program is useful for polling 
systems that do not have the hardware to initiate 
a connection. 
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The following options are used primarily for debugging: 

-ddir 

-xnum 

Use directory dir for the spool directory. 

Num is the desired level of debugging output. 

UUCP 

The following subsections describe the major steps within 
the uucico program. 

2.3.1. Scan for Work: The names of the work-related files 
in the spool directory have the format 

type . system-name grade number 

where type is an uppercase 'c' (copy command file), 'o' 
(data file), or 'x' (execute file); system-name is the 
remote system, grade is a character, and number is a padded 
four-digit sequence number obtained from /usr/lib/uucp/SEQF. 
For example, the file 

C.res45n8931 

is a copy command file for a file transfer.between the local 
machine and the res45 machine. 

The scan for work is done by looking through the spool 
directory for copy command files (files with prefix C.). A 
list is created for all systems to be called; uucico then 
calls each system and processes all copy command files. 

2.3.2. Call Remote System: The call is made using informa­
tion from several files that reside in the uucp program 
directory {/usr/lib/uucp). At the beginning of the call 
process, a lock is set on the system being called to prevent 
multiple conversations between the two systems in 
/usr/spool/uucp {see section 4.6). 

The system name is found in the L.sys file. The information 
contained for each system is the system name, the time to 
call the system (days-of-week and times-of-day), the device 
or device type to be used for the call, the line speed, the 
phone number if the device or device type is an automatic 
call unit (ACU) or the device name if the device or device 
type is not ACU, and the login information. 

The time field is checked against the present time to see if 
the call should be made. The time field can alternately 
contain the string "passive" to denote that the remote sys­
tem must initiate the conversation and cannot be called. In 
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this case, the remaining fields are ignored. 

The phone number field can contain abbreviations (for exam­
ple, 'mh', 'py', or 'boston'), that get translated into dial 
sequences using the L-dialcodes file. The same phone number 
can then be stored at every site, despite local variations 
in telephone services and dialing conventions. 

The L-devices file is scanned using the device and line 
speed from the L.sys file to find an available device for 
the call. The program tries all devices that satisfy the 
device types and line speed unti1 the call is made, or until 
no more devices can be tried. If a device is successfully 
opened, a lock file is created so that another copy of 
uucico does not attempt to use it. If the call is complete, 
the login information from the L.sys file is used to log in 
to the remote system. A command is then sent to the remote 
system to start the uucico program. 

The conversation between the two uucico programs begins with 
a handshake started by the called (SLAVE) system. The SLAVE 
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 'call-back required' message and 
the current conversation is terminated. -

2.3.3. Line Protocol Selection: The remote system sends 
the message 

Pproto-list 

where proto-list is a string of characters, each represent­
ing a line protocol. 

The calling program 
corresponding to an 
use-protocol message. 

Uc ode 

checks proto-list for a letter 
available line protocol and returns a 
The use-protocol message is 

where code is either a one-character protocol letter or ~, 
which means there is no common protocol. 
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The initial role (MASTER or SLAVE) for the work processing 
is the mode in which each program starts. The MASTER is 
specified by the -rl uucico option. 

There are five messages used during the work processing, 
each specified by the first character of the message. They 
are 

's' Send a file 

'R' Receive a file 

'c' Copy complete 

'x' Execute a uucp command 

'H' Hangup 

The MASTER sends 'R', 's', and 'x' messages until all work 
from the spool directory is complete. It then sends an 'H' 
message. The SLAVE replies with 'sy', 'SN', 'RY', 'RN', 
'HY', 'HN', 'xy', or 'XN', corresponding to "yes" or "no" 
for each request. 

The basis for the send and receive replies is the access 
permission for the requested file/directory obtained by 
using the userfile and read/write permissions of the 
file/directory. A copy-complete message is sent by the 
receiver of the file after each file is copied into the 
spool directory of the receiving system. The message 'cy' 
is sent if the file has been successfully copied from the 
temporary spool file to the actual destination. Otherwise, 
a 'CN' message is sent. In the case of 'CN', the transferred 
file is in the spool directory with a name beginning with 
'TM'. The requests and results are logged on both systems. 

The SLAVE program determines the hangup response by a work 
scan of the spool directory. If work for the remote system 
exists in the SLAVE's spool directory, an 'HN' message is 
sent, and the programs switch roles. If no work exists, an 
'HY' response is sent. 

2.3.4. Conversation Termination: When an 'HY' message is 
received by the MASTER, it is echoed back to the SLAVE and 
the protocols are turned off. Each program sends a final 
'oo' message to the other. The original SLAVE program 
cleans up and terminates. The MASTER calls other systems 
and processes work, or terminates if a -s option is speci­
fied. 
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2. 4. Uuxqt 

The uucp command execution (uuxqt) program executes execute 
files generated by uux. The uuxqt program is started by 
either the uucico or uux programs. The program scans the 
spool directory for execute files {prefix 'x'.). Each exe­
cute file is checked to see if all the required files are 
available. If so, the command line or send line is exe­
cuted. 

Uuxqt is initiated by executing the shell with the -c option 
after the appropriate standard input and standard output 
have been opened. If the standard output is specified, the 
program creates a send command or copies the output file as 
designated. 

2.5. Uulog 

The uucp programs 
gram invocation. 
append these files 
logging minimizes 
gram execution. 

create individual log files for each pro­
Periodically, uulog can be executed to 

to the system log file. This method of 
file locking of the log file during pro-

The uucp log inquiry (uulog) program merges the 
log files and outputs specified log entries. 
request is specified by the following options: 

individual 
The output 

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

-uuser Print entries for user user. 

The intersection of lines satisfying the two options is out­
put. A null ~ or user means all system names or users. 

2.6. Uuclean 

The uucp spool directory cleanup (uuclean) program is typi­
cally started by the cron process. It removes files that 
are more than three days old from the spool directory. 
These are usually files for work that could not be com­
pleted. 

The uuclean program should be owned by uucp with the setuid 
bit set (mode 04700). 
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The options available for uuclean are: 

-ddir 

-nhours 

-pp re 

-xnum 

-m 

2-12 

The directory to be scanned is dir (default is 
/usr/spool/uucp) • 

Change the aging time from 72 hours to hours 
hours. 

Examine files with prefix ~ for deletion. Up to 
ten file prefixes can be specified. 

Num is the desired level of debugging output. 

Send mail to the owner of each file being removed. 
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SECTION 3 
UUCP INSTALLATION 

UUCP 

3.1. General 

Installing uucp under ZEUS requires little effort. The uucp 
files and directories are described here to facilitate 
tailoring uucp to a specific environment. 

The following three directories are required for execution 
(default values appear within parentheses): 

program 

spool 

xgtdir 

(/usr/lib/uucp) This directory contains the exe­
cutable system programs and the system files. 

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

(/usr/spool/uucp/.XQTDIR) This directory is used 
during execution of execute files. 

The names program, spool, and xgtdir are used in this sec­
tion as a shorthand form to represent their corresponding 
directory path names. 

The modes of spoo! and xgtdir should be mode 0777; that is, 
readable, writable, and executable by everyone. The mode of 
~ogram should be 0775. 

3.2. Files Required for Execution 

The five files required for execution must reside in the 
program directory. The field separator for all files is a 
space unless otherwise specified. 

3. 2.1. L-cmds: T'his file contains the list of commands 
that the local system will allow a remote system to use via 
uuxqt. If the string 'Any' appears first in the file, then 
no restrictions are imposed. This file should be owned by 
uucp with mode 0444 to prevent unauthorized changes. 

3.2.2. L-devices: This file contains call-unit device and 
hardwired connection information. The special device files 
are assumed to be in the /dev directory. The format for 
each entry is 
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line call-unit speed 

where 

line 

is a device type such as ACU or DIR. ACU 
refers to a connection that needs to be 
dialed. DIR implies a direct connection, but 
can also be used for automatic dialing units. 

is the device for the line (e.g., tty3). 

call-unit is the automatic call unit associated with ---- line (e.g., cua0). Hardwired lines have the 

speed 

The line 

number "0" in this field. 

is the line speed. 

ACU cul0 cua0 300 

is set up for a system that has device cul0 connected to a 
call unit cua0 for use at 300 baud. 

The line 

DIR tty3 0 1200 

is set up for a system that has a hardwired connection to 
terminal line 3 for use at 1200 baud or one that has an 
autodialer for use at 1200 baud connected to terminal line 
3. 

3.2.3. L-dialcodes: This file contains entries with loca­
tion abbreviations used in the L.sys file (for example, 
'py', 'mh', or 'boston'). The entry format is 

where abb is the abbreviation and dial-~ is the dial 
sequence to call that location. 

The line 

PY 165-

is set up in L.sys so that entry 'py7777' in L-dialcodes 
sends 165-7777 to the dial-unit. 
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3.2.4. SEQF: This file contains the four digit sequence 
number used to create unique names for uucp work files. This 
file should have mode 666 and reside in the program direc­
tory. It can be initialized with the command 

echo -n gggg > SEQF 

3.3. Login/System Names 

The login name used by a remote computer to call a local 
computer must not be the same as the login name of a local 
user. However, several remote computers can employ the same 
login name. 

Each computer has a unique system name that is transmitted 
at the start of each call. This name identifies the calling 
machine to the called machine. The system name transmitted 
is the name specified during sysgen in response to the "net­
work node" prompt. This name is revealed with either the 
'uuname -1' or 'uname -n' commands. See The ZEUS Administra­
tor Manual, -section 5.11 and ZEUS Reference Manual entries 
uuname(l) and uname(l). 

3.3.1. USERFILE: This file contains user accessibility 
information. It specifies four types of constraints: 

1. Which files can be accessed by a normal user of the 
local machine. 

2. Which files can be accessed from a remote computer. 

3. Which login name is used by a particular remote com­
puter. 

4. Whether a remote computer should be called back to con­
firm its identity. 

Each line in the file has the following format 

user,~ [c] pathname [pathname] 

where user is the login name of a user on a remote computer, 
~ is--"the system name for a remote computer, c is the 
optional call-back flag, and pathname is a path name prefix 
that is acceptable for user. Pathname must occur once; it 
can occur more than once (This is indicated by the notation 
'pathname [pathname] •.• '). 
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The constraints are implemented as follows: 

1. When the program is obeying a command stored on the 
local machine (MASTER mode) the path names allowed are 
those given for the first line in the user file that 
has a login name matching the login name of the user 
who entered the command. If no such line is found, the 
first line with a null login name is used. 

2. When the program is responding to a command from a 
remote machine (SLAVE mode) the path names allowed are 
those given for the first line in the file that has a 
system name matching the system name of the remote 
machine. If no such line is found, the first one with 
a null system name is used. 

3. When a remote computer logs in, the login name that it 
uses must appear in the user file. There can be 
several lines with the same login name, but one of them 
must either have the name of the remote system or must 
contain a null system name. 

4. If the line matched contains a c, the remote machine is 
called back before any transactions take place. 

The line 

~'~ /usr/xyz 

allows machine m to log in with name u and request the 
transfer of files whose names start with-/usr/xyz. 

The line 

dan, /usr/dan 

allows the ordinary user, dan, to issue commands for files 
whose names start with /usr/dan. 

The lines 

u,m /usr/xyz /usr/spool 
~,-/usr/spool 

allow any remote machine to log in with name u,. If its 
system name is not m, it can only ask to transfer files 
whose names start with 7usr/spool. 

The lines 
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zeus, I 
, /usr 
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allow any user to transfer files beginning with /usr. The 
user with login zeus can transfer any file. 

3.3.2. L.sys: Each entry in this file represents one sys­
tem that can be called by the local uucp programs. The 
fields are described below. 

SYSTEM NAME 

The name of the remote system. 

TIME 

This field indicates the days-of-week and times-of-day when 
the system is called (for example, MoTuTh0800-1730). Alter­
natively, the field can contain the string "passive", indi­
cating that only the remote system can initiate a conversa­
tion. If the field contains "passive", the remaining fields 
are ignored. 

The day portion can be a list containing 

'Su' 'Mo' 'Tu' 'We' 'Th' 'Fr' 'Sa' 

or it can be 'wk' for any week-day or 'Any' for any day. 

The time must be a range of times (for example, 0800-1230). 
If no time portion is specified, any time of day can be used 
for the call. Note that a t1me range that spans 0000 is 
permitted. For example, 2100~0800 allows calls between 11:00 
p.m. and 8:00 a.m. 

An optional subfield is available to indicate the minimum 
time in minutes before a retry following a failed attempt. 
The subfield separator is a c,omma. ( e. g: 'Any, 5' means cal 1 
any time but wait at least 5 minutes after a failure.) 

DEVICE 

This is either ACU or the hardwired device to be used for 
the call. For hardwired devices, the last part of the spe­
cial file name is used (for example, tty0). 
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SPEED 

This is the line speed for the call (for example, 300). 

PHONE The phone number is made up of an optional alphabetic 
abbreviation and a numeric part. The abbreviation is one 
that appears in the L-dialcodes file (for example, 'mh5900', 
'boston995-9980'). 

For hardwired devices (ie: direct-connect systems), this 
field contains the same string as the device field. 

LOGIN 

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

expect send [expect send] 

where expect is the string expected to be read and send is 
the string to be sent when the expect string is received. 
Note that the null string, "", is a valid expect st:ring. 

The expect field is made up of subfields of the form 

expect[-send-expect] ..• 

where the send is sent if the prior expect is not success­
fully reacr-and the expe~t following the send is the next 
expected string. 

There are two special names available to be sent during the 
login sequence. The string 'EQT' sends 2 EOT characters and 
the string 'BREAK' tries to send a BREAK character. The 
BREAK character is simulated using line speed changes and 
null characters and may not work on all devices and systems. 

Typical entries in the L.sys file are 

sysA Any ACU 300 rnh7654 login: uucp ssword: word 
sysB Wk,10 tty2 1200 tty2 login: uucp ssword: word 
sysC Wk 2300-0800 tty3 1200 tty3 login: uucp sword: word 
sysD passive 

The expect algorithm looks at the last part of the string as 
illustrated in the password field. 

Some example expect-send strings for autodialers are: 

"" "'M"'M $ K DIAL: rnh7654 LINE! login: uucp sword: word 
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"" ATTD mh7654 CONNECT login: uucp ssword: word 

The first example is for a Ventel MD212+ and the second is 
for a Hayes Smartmodern 1200. 

Note that the autodialer must be connected to one of the 
serial ports with a null modem cable. The serial I/O port 
must be disabled in the /etc/inittab file (see inittab(5)); 
it must be configured as a modem (see ttyconfig(M)). 
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SECTION 4 
UUCP ADMINISTRATION 

4. 1. General 

This section describes some events and files that must be 
administered for the uucp system. Some administration can 
be accomplished by shell files initiated by crontab entries. 
Others require manual intervention. Some sample shell files 
are given toward the end of this section. 

4.2. Sequence Check File 

The Sequence Check File (SQFILE) in the program directory 
contains an entry for each remote system with which conver­
sation sequence checks are to be performed. The initial 
entry is the system name of the remote system. The first 
conversation adds two items to the line: the conversation 
count, and the date/time of the most recent conversation. 
These items are updated w1th each conversation. If a 
sequence check fails, the entry must be adjusted and the 
corresponding system status file must be removed (see Sec­
tion 4. 5) . 

4.3. Temporary Data Files 

Temporary Data Files (TM) are created in the spool directory 
while files are being copied from a remote machine. Their 
names have the form 

TM.~.ddd 

where pid is a process-id and ddd is a sequential three­
digit number starting at zero for each invocation of uucico 
and incremented for each file received. 

After the entire remote file is received, the TM file is 
moved or copied to the requested destination. If processing 
is abnormally terminated or if the move or copy fails, the 
file remains in the spool directory. These unused files 
must be removed periodically with the uuclean program. The 
command 

uuclean -pTM 

removes all TM files more than three days old. 
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4.4. Log Entry Files 

During execution of programs, individual Log Entry Files 
(LOG files) are created in the spool directory with informa­
tion about queued requests, calls to remote systems, execu­
tion of uux commands, and file copy results. These files 
must be combined into the LOGFILE by using the uulog pro­
gram. The command 

uulog 

puts the new LOG files at the end of the existing LOGFILE. 
Options are available to print some or all the log entries 
after the files are merged. The LOGFILE must be removed 
periodically since it is copied each time new log entries 
are put into the file. 

The log files are created with mode 0222. If the program 
that creates the file terminates normally, it changes the 
mode to 0666. Aborted runs can leave the files with mode 
0222 and the uulog program does not read or remove them. To 
remove them, use either rm(l) or uuclean, or change the mode 
to 0666 and let uulog merge them with the logfile. 

4.5. System Status Files 

System Status Files (STST) are created in the spool direc­
tory by the uucico program. They contain information of 
failures such as login, dialup, or sequence check. They 
contain a TALKING status when two machines are conversing. 
The form of the file name is 

STST.~~ 

where ~ is the remote system name. 

For ordinary failures, such as dialup and login, the file 
prevents 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. 

If the file is left due to an aborted run, it contains a 
talking status. In this case, the file must be removed 
before a conversation is attempted. 

4.6. Lock Files 

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

LCK •• str 

where str is either a device or system name. The files can 
be left in the spool directory if runs abort. They are 
ignored (reused) after 24 hours. When runs abort and calls 
are desired before the time limit, the lock files must be 
removed. 

4.7. Error Log 

The ERRLOG file is created in the spool 
uucp system e~rors. Entries in this 
Wrong modes on files or directores, 
read/write system call failures on the 
may cause entries in ERRLOG. 

4.8. Audit File 

directory to record 
file should be rare. 
missing files, and 
transmission channel 

The AUDIT file is created in the remote system's spool 
directory whenever uucico is run with the -x option. This 
file contains the debug information from the remote uucico 
process. 

4.9. Shell Files 

The uucp program spools work and attempts to start the 
uucico program, but the starting of uucico sometimes fails 
due to communication lines being busy or the presence of 
lock files or status files. Therefore, the uucico program 
must occasionally be started. The command to start uucico 
can be put in a shell file with a command to merge log files 
and started by a crontab entry on an hourly basis. The file 
contains commands such as 

program /uulog 
program /uucico -rl 

The -rl option is required to start the uucico program in 
MASTER mode. 

Another shell file can be set up on a regular basis to 
remove TM ST, and LCK files, and C., X., or D. files for 
work that cannot be accomplished. Use a shell file contain­
ing commands such as 
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program /uuclean 
program /uuclean 

Zilog UUCP 

-pTM -pc. -po. -px. 
-pST -pLCK -nl2 

The -nl2 option causes the ST and LCK files older than 12 
hours to be deleted. If there is no -n option, a three-day 
limit is used. 

A daily or weekly shell must also be created to remove or 
save old logfiles. Use a shell such as 

cp spool /LOGFILE 
rm spool /LOGFILE 

4.19. Login Entry 

spool /o.LOGFILE 

One or more logins must be set up for uucp. Each of the 
/etc/passwd entries must have program/uucico as the shell to 
be executed. The login directory is not used, but if the 
system has a special directory for use as a sending or 
receiving file, it must be the login entry. The various 
logins are used in conjunction with the user file to res­
trict file access. Specifying the shell argument limits the 
login to the use of uucp (uucico) only. 

4.11. File Modes 

The owner and file modes of various programs and files are 
to be set as follows. 

The programs uucp, uux, uucico, and uuxqt must be owned by 
uucp with the setuid bit set and execute only permissions 
(mode 04111). This prevents outsiders from modifying the 
programs to get at a standard shell from the uucp login. 

The L.sys, SQFILE, and the USERFILE that are in the program 
directory must be owned by uucp and set with mode 0400. 

The L-cmds file in the program directory must be owned by 
uucp and set with mode 0444. 
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1.1. General 

Zilog 

SECTION 1 
INTRODUCTION 

VI 

Vi (Visual) is a display oriented interactive text editor in 
which the display acts as a window into the file being 
edited. Changes are reflected in the display, and this sim­
plifies modifications. The regularity and the mnemonic 
assignment of commands makes the editor command set easy to 
remember and use. The full command set of the more tradi­
tional, line-oriented editor ex is available with vi, and it 
is easy to switch between the two editing modes. 

Vi can be used on a wide variety of display terminals. New 
terminals are easily driven after editing a terminal 
description file. While it is advantageous to have an 
"intelligent" terminal that can insert and delete lines and 
characters from the local display, the editor functions well 
on "dumb" terminals with low-bandwidth telephone lines. The 
editor optimizes response time by using a smaller window and 
a different display updating algorithm. The command set of 
vi can be used as a one-line-window editor on hard-copy ter­
minals and storage tubes. 

This document was written on the assumption that the system 
being used is a Zilog System 8000, that the system console 
is a Lear Siegler ADM-31, and that the system software is 
Zilog ZEUS, a super-set of UNIX. 

1.2. Command Notation 

In this document, the following notation is used in command 
descriptions. 

< > Angle brackets enclose 
data or item to 
<filename>. 

descriptive names 
be entered. For 

Square brackets enclose optional data. 

Bar denotes an OR function. 

for the 
example, 

ESC denotes the escape key (ALT on some keyboards) 

RUB denotes the delete key (DEL on some keyboards) 
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CTRL denotes the CONTROL key. On certain terminals, CTRL 
is echoed as the circumflex symbol (A). Do not con­
fuse the echo with the symbol used in this document 
for the up arrow (shown below). 

1 denotes an up arrow 

1.3. Special Characters 

ESC key: this key cancels partially entered commands. It 
also terminates text mode operations. If the terminal is 
already quiescent this key may also trigger a bell or audio 
annunciator. 

RETURN key: this key initiates execution of most commands. 
It also initiates the csh (C Shell) commands. 

RUB key: this key interrupts and stops the editor. 

Interrupting the editor while it is redrawing or otherwise 
updating large portions of the display, might cause a con­
fused display. If this occurs, it is still possible to con­
tinue editing by: 

a. Entering the command 

b. 

CTRL-z 

redraws the display. 

Ignoring the state of the display and either 
ing or searching again. 

mov-

For the purposes of this document, the use of RUB is 
equivalent to an interrupt. 

Slash (/): This symbol specifies a string for a search. When 
this key is pressed, the cursor moves to the bottom line of 
the display, where it acts as a prompt. To return the cur­
sor to the current position, press RUB. Backspacing over 
the slash will also cancel the search. 

The line kill and erase characters are user programmable. 
They can be changed with the program sfty (refer to STTY(l) 
in the System 8000 ZEUS Reference Manua, 03-3255). ~~ 

Line kill: the line kill character is usually the character 

@ 
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Character erase: the erase character is usually 

CTRL-h 

1.4. Invoking vi 

When the system is up and running, set the terminal type, as 
shown: 

%setenv TERM <code> (RETURN) 

where: % is the system prompt 
setenv is the command for setting the environment 
TERM ie a required keyword 
<code> is the terminal type code to be entered 
For the Lear Siegler terminal, <code> is adm31 
(RETURN) is the RETURN key 

For other terminals, and additional information relevant to 
setting the terminal type, refer to Appendix A. 

For the VTZ-2/10 terminal, <code> is vtz. The command for­
mat is 

% vi [-t <tag>] [-r [<filename>]] [+[<command>]] 
[+<n>] [+/<string>] [-1] [<filename>] (RETURN) 

where: % is the system prompt. 

1-3 

vi is the command to invoke the visual display edi­
tor. 

-t <tag> is the option to edit the file containing 
the tag <tag> at <tag> (see Section 5.2). 

-r [<filename>] is the option used to recover a file 
after an editor or system crash (see Section 7.2). 

+[<command>] executes the ex command <command> prior 
to entering visual mode. Without <command> the 
visual editor starts at the end of file (see also 
Section 5.2). 

+<n> starts the visual editor at line number <n>. 

+/<string> causes vi to search for and start at the 
string <string>. 
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-1 is the option to set editing options for LISP 
(see Section 6). 

<filename> is the name of the file to be edited. 

NOTE 

Do not include the square brackets ([]) and the 
angle brackets (<>) in the command. 

Examples: 

1. The simplest vi command is to invoke vi for editing a 
single file: 

%vi <filename> <RETURN> 

where: <filename> is the name of the file to be edited. 

NOTE 

All entries must be terminated by a RETURN. For 
the remainder of this document, neither RETURN nor 
the system prompt is shown in the system commands; 
however, it is assumed that each command is ter­
minated by RETURN. 

2. To start vi at line number n, use the form 

vi [+<n>] <filename> 

3. To start vi at some string <string>, use the form 

1-4 

vi [+/<string>] <filename> 

vi searches for <string> and, if found, starts at 
<string>. For additional details, see Section 5.2. 
After the command is entered, the file name is echoed on 
the screen. The editor does not directly modify the 
file being edited. Rather, the editor copies the file 
in a buffer, and then remembers the file name. The con­
tents of the file are not affected until the changes are 
written back to the original file. After a file has 
been copied, vi edits that file. The display clears, 
and the text of the file appears on the display. If it 
does not 
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1. Check for the correct terminal type code. An 
incorrect type code entry produces an unusable 
display. To check exit vi, enter 

:q 

Following the RETURN, control 
shell (command interpreter). 
correct terminal code, enter: 

printenv TERM 

returns to the 
To verify the 

and reenter it as described above. 

2. Check for the correct filename. An incorrect 
filename can result in the display of an error 
diagnostic. If this occurs, return to the 
shell (as shown in 1. above) and restart. 

3. If the editor does not respond, interrupt it 
with the delete key DEL (or RUB). Then, return 
to the shell (as shown in 1. above). 

1.5. Operating Modes 

Vi has four operating modes: 

1. Command mode. This is the initial state and the normal 
operating mode. The other modes return to this mode. 
The escape key (ESC) cancels any partially entered com­
mand. 

2. Text mode. This mode is entered by one of the following 
operators: 

a A i I o 0 c C s S R 

Any desired text can be entered in this mode. Text 
entry is normally terminated with the ESC. Text entry 
can also be terminated (abnormally) with RUB. 

3. Last line mode. This mode is initiated by the following 
operators: 

1-5 

I ? 

Commands or string searches are executed after a RETURN 
or ESC. Commands are canceled with DEL (or RUB). When 
the editor is in this mode, commands are echoed on the 
last line. If the cursor is in the first position of 
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the last line, the editor is performing a computation 
such as computing a new position in the file after a 
search, or running a command to reformat part of the 
buffer. While this is happening, it is possible to stop 
(interrupt) the editor with RUB. On some systems, when 
the cursor is on the bottom line, and the editor has 
been interrupted, the operator cannot type ahead. 

4. Open mode. This is described in Section 1.9. 

1.6. Escape to the Shell 

To execute a shell command, while in vi, use a command of 
the form 

:!<command> 

where <command> is the shell command. The system runs the 
<command> and returns to vi when the command is completed. 
The operator is prompted 

Hit RETURN to continue 

After RETURN is entered, the editor clears and redraws the 
display; vi resumes control, and editing can continue. How­
ever, if another : command is entered prior to the RETURN, 
the display is not redrawn. 

To execute more than one command in the shell, enter the 
command 

:sh 

When all necessary shell commands are completed, return to 
vi by entering 

CTRL-d 

Vi clears the display and editing can continue. Or, to exe­
cute more than one command in the C shell, enter the command 

:csh 

1.7. Leaving vi 

To leave vi and return to the shell, use the command 

zz 
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If changes have been made to the text, the contents of the 
vi buffer are written back into the original file, and the 
editor exits. If no changes have been made, the editor 
exits. 

It is also possible to write the changes to the file without 
leaving vi by using the command 

:w 

To exit vi (quit) without writing the changes, use the com­
mand 

:q! 

This discards all text changes. This command is convenient 
when changes have been made to the contents of the buffer 
and the original file must remain unchanged. Do not use 
this command for changes that must be saved. 

1.8. vi and ex 

Vi is one mode of editing within the line-oriented editor 
ex. Some operations are easier in ex than in vi, such as 
systematic changes in line-oriented material. Experienced 
users often mix vi and ex commands to facilitate their work. 

When vi is running, it is possible to escape to ex with the 
command 

Q 

Ex prompts with a colon (:). 'The vi commands prefaced with 
a colon (:) that are described in this document are avail­
able in ex. Similarly, most of the ex commands are avail­
able in vi when prefaced with a colon. 

In rare instances, an internal error may occur in vi. In 
this case, a diagnostic is displayed, vi exits, and control 
returns to the command mode of ex. It is then possible to 
either: 

1. Save the work in progress and quit by entering the com­
mand 

x 

or, 
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2. Re-enter vi with the command 

vi 

1.9. Using vi on Hardcopy Terminals and Glass TTYs 

It is possible to use vi on a hardcopy terminal, or a termi­
nal with a cursor that cannot move from the bottom line. On 
these terminals, vi runs in "open" mode. In this mode, when 
a vi command is entered, the editor states that it is in 
open mode. This name comes from the open command in ex 
which invokes the open mode. With a "dumb" terminal, vi 
automatically enters open mode. 

To invoke open mode manually, enter ex, and then, from ex, 
enter the command 

open 

to return to ex from open mode, enter the command 

Q 

To return to vi from ex, enter 

vi 

The differences between visual and open mode are: 

1. The way the text is displayed. In open mode, the editor 
uses a single-line window into the file. Moving back­
ward and forward in the file displays new lines, which 
are always below the current line. 

2. The command 

z 

takes no parameters, but draws a window of context 
around the current line and returns to the current line. 

3. On a hardcopy terminal, the command 

1-8 

CTRL-R 

retypes the current line. On these terminals, the edi­
tor usually uses two lines to represent the current 
line. The first line is a copy of the original line, 
and the second line is the work line; that is, it shows 
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any editorial changes. When characters are deleted, the 
editor displays a number of backslashes {\) to show 
what characters were deleted. The editor also reprints 
the current line soon after such changes so that they 
are visible. 

1.10. Uppercase Terminals 

The editor also reprints the current line soon after such 
changes so that they are visible. All characters are con­
verted to lowercase characters. However, each upper case 
character must be preceded with a backslash. The combina­
tion "\character" does not echo until the backslash is fol­
lowed by the second character~ 

The following characters are not available on uppercase­
only-terminals: 

{ } 

These characters can be entered as shown below: 

For { use \( 
For } use \) 
For use \A 
For use \! 
For use \' 

1.11. Slow Terminals 

The vi editor minimizes the delay time required for display 
updates by limiting the output to the display. For slow and 
for "dumb" terminals, vi optimizes screen updates during 
text mode, and it replaces deleted lines with the symbol 
"@". 

On slow terminals that can support vi in the full screen 
mode, it is useful to use "open" mode. 

Vi has an operating option {slowopen) that is convenient 
when a slow terminal is being used. For additional informa­
tion, see Section 6.2. 

1.12. Abbreviations 

Vi has a number of short commands that abbreviate longer 
commands that have been introduced above. These commands 
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are listed on the quick reference card. 

1.13. Line Numbers 

The vi editor, if desired, can number each line. 
editor option, "number" (line number option) 
described in Section 6.8. 

1.14. Line Representation in the Display 

VI 

Use the 
which is 

The vi editor folds long logical lines into shorter physical 
lines on the display. Commands that advance lines also 
advance logical lines. Hence they skip over all segments of 
a line in one motion. The command 

moves the cursor to a specific column, and it can be useful 
for getting near the middle of a long line to split it. 
(This command is a vertical bar, not a numeral one or a 
lowercase 1). For example, the command 

801 

places the cursor on the 80th column in a long sentence. 

On a "dumb" terminal, the editor puts only full lines on the 
display; if there is not enough room on the display to fit a 
logical line, the editor leaves the physical line empty and 
places an @ on the line as a place indicator. When lines 
are deleted, the editor often just clears each text line and 
displays an "@" to save time, rather than rewriting the 
entire display. To maximize the information on the display 
enter: 

CTRL-R 

1.15. End of File Indicators 

When the end of the file is displayed, and the last line is 
not at the bottom of the display, the vi editor displays the 
tilde (-) at the left end of each remaining line. This 
indicates that the 1st line of the file is shown in the 
display, and that those lines with the tilde are past the 
end of the file. 
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1 .. 16. Counts 

A count is an argument that affects the number of times the 
command is executed, or the number of lines affected. 
Several vi commands use a preceding count that affects the 
operation of the command. Some of the most common are the 
following: 

1. For the following commands, a preceding count affects 
the amount of scroll: 

CTRL-d CTRL-u 

2. For the following commands, the count affects the line 
or column number: 

z G I (vertical bar) 

3. For most vi commands, a preceding count affects the 
number of times the command is repeated. For example, 
the command 

SRETURN 

advances 5 words. The command 

Sdw 

deletes 5 words 

3. 

deletes 3 more words. 
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SECT[ON 2 
DISPLAY' CONTROL 

2.1. Scroll Control 

Use the following commands to scroll the display: 

[<n>]CTRL-u to scroll up n lines. 
[<n>]CTRL-d to scroll down n lines. 

If n is omitted the default is half the window size. 

NOTE 

Certain "dumbw terminals cannot scroll up. In 
this case, CTRL-U clears the display and refreshes 
it with a line that is farther back in the file 
(towards the top). 

2.2. Page Control 

VI 

The functions CTRL-F and CTRL-B move the viewing window for­
ward and backward one page, respectively. Both commands 
retain a few lines of text from the previous page for con­
tinuity. It is possible to read through a file using the 
page commands rather than the scroll commands. The primary 
difference is that the scroll commands move the text 
smoothly and leave more of the previous text, whereas the 
page commands change a page at a time, leaving only a few 
lines of text for continuity. 

2.3. String Searches 

The search function also positions the display within a 
file. This function searches the text file for a particular 
string of characters and positions the cursor at the next 
occurrence of the specified string. ·The search command is: 

/<string> 

To search backwards from the location of the cursor, use the 
command 

?<string> 
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To repeat the forward or backward string search to the next 
occurrence of <string>, use the command 

n 

To repeat the string search in the reverse direction enter 

N 

If <string> is not present in the text file, vi prints the 
message "Pattern not found" on the last line of the screen, 
and returns the cursor to its original position. String 
searches normally wrap around the end of the file, and to 
find the string even if it is not in the direction origi­
nally specified in the command (provided the string is 
indeed in the file). The wraparound function can be dis­
abled by the editor option "nowrapscan" (or nows). The no­
wrapscan option is one of the options described briefly in 
Section 6. Refer to the "Ex Reference Manual." 

If the search is to match a string at the beginning of a 
line, then precede the search string with an up arrow CT>. 
To match only at the end of a line, end the search string 
with $. 

Examples: 

/T search 

searches for the word "search" at the beginning of a line, 
and 

/last$ 

searches for the word "last" at the end of a line. 

If the search string contains a slash (/), it must be pre­
ceded by a backslash (\). This is also true if the editor 
option, "magic," is set (see Section 6). 

At the end of the string search, vi places the cursor at the 
next or the previous occurrence of the string, as appropri­
ate. 

Whole lines of text can be affected up to the line prior to 
the line containing the string. To do so, use a search com­
mand with the form 

/<string>/-<n> 
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where: <string> is part of the search command, and <n> is 
the number of lines preceding the line containing 
the string. 

A"+" can be substituted for the "-". The result is that 
the search locates the string <n> lines after the line con­
taining <string>. If no line offset is included, the editor 
affects characters up to the point of the string match, 
rather than whole lines. Thus, use "+0" to affect the line 
that matches. 

The editor, if commanded, ignores the case of words in the 
string search. This is briefly described in the ignore case 
option in Section 6. 

String searches can also be used in conjunction 
operators "d" and "c" (see Section 3.4), and "y" 
tion 4.3). 

2.4. Cursor Position Control 

with the 
(see Sec-

To position the cursor at any particular line, where the 
lines are identified by number, use the command 

[<n>]G 

where n is a line number. 
first line in the file. 
the last line of the file. 

Thus, lG moves the cursor to the 
If <n> is omitted, the default is 

The cursor can be moved up, down, forward and back by the 
following keys: 

up: k, CTRL-p, or CTRL-k 
down: j, CTRL-n, or CTRL-j 

back: h, CTRL-h, or backspace 
forward: space bar, or 1 

Some terminals have arrow keys (four or five keys with 
arrows going in various directions) that have the same func­
tions. (On the HP 2621 the function keys must be shifted.) 

To advance the cursor to the first non-white position of the 
next line in the file, strike RETURN or "+" key. Similarly, 
strike "-" to move the cursor back to the first non-white 
position on the preceding line. These keys can also be used 
to scroll when the cursor is at the top or bottom of the 
display, as appropriate. 
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Vi also has commands to position the cursor at the top, mid­
dle, or tQe bottom of the display. For the top, strike the 
H key. Striking 

<n>H 

moves the cursor n lines down from the top of the display. 
The <n> is optional; the default position is the top of the 
display. Similarly, the command "M" positions the cursor in 
the middle of the display. The command 

<n>L 

positions the cursor either on the last line of the display, 
or the nth line from the bottom. If the <n> is omitted, the 
default is the bottom of the display. 

The cursor can also be moved within a line with any of the 
following commands. To position the cursor on some word 
other than the first word, use the command 

[ <n>] w 

which moves the cursor right to the beginning of the nth 
word on the line. The default is one word. The command 

[<n>]b 

moves the cursor back n words. The default is one word. 
The command 

[<n>]e 

advances the cursor right to the end of the nth word, rather 
than the beginning of the word. The default is one word. 

The commands "b", "w" and "e" stop at punctuation marks. To 
move the cursor forward or backward without stopping at 
punctuation, use the characters "W", "B" or "E", respec­
tively. The word keys wrap around the end of the line, and 
continue to the next line. 

After the cursor has been moved for any reason, it can be 
returned to its previous position with the command (two 
back single quotation marks). The command '' (two forward 
single quotation marks) moves the cursor to the first non­
white character of the line containing the previous position 
mark ( ' ') • 

This is often more convenient than the command G because it 
requires no line count or other preparation. 
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To move the cursor to the first non-white position on the 
current line of text, use either "0" or the up arrow (f). 
To move the cursor to the end of the current line, use "$." 

The command 

[<n>]f<c> 

moves the cursor to the nth subsequent occurrence 
character <c>. The default is the next occurrence. 
by using the semicolon (;). The inverse command is 

[<n>]F<c> 

of the 
Repeat 

This performs the same function# but moves the cursor back­
ward (into the preceding text). Repeat with a semicolon. 

To move the cursor to the character preceding the nth 
occurrence of the character <c>, enter: 

[<n>]t<c> 

To move the cursor backwards to the character following the 
nth occurrence of the character <c>, enter: 

[<n>]T<c> 

The commands (f, F, t, and T) can be repeated with the semi­
colon, or the direction can be reversed with the comma. 

To move th~ cursor to the matching parenthesis in a pair, 
place the 6ursor at either an opening or closing parenthesis 
and strike the perceht (%) key. This featuie also works for 
braces ({}) and square brackets ([]). 

To advance the cursor to the beginning of the nth sentence 
following, use the command: 

[<n>]) 

where the default for n is one. Similarly, to move the cur­
sor back to the beginning of a sentence, use the command 

[<n>] 

where the default for n is one. A sentence is defined as 
ending with a period, a question mark or an exclamation 
point, followed either by two spaces or by an end of line. 
Sentences also begin at paragraph and section boundaries. 
For example, the command 
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2) 

advances the cursor one sentence beyond the end of the 
current sentence. 

To move the cursor forward to the beginning of the next 
paragraph, use the closing brace (});similarly, to move the 
cursor back to the beginning of the preceding paragraph, use 
the opening brace ({). To move the cursor additional para­
graphs, precede the brace with a count, n. For example, the 
command 

3} 

advances three paragraphs. A paragraph begins after an empty 
line or at a section boundary. 

Finally, to move the cursor to the beginning of the next 
section, use a double closing square bracket: 

] ] 

Use a double opening square bracket: 

[ [ 

to move the cursor back to the previous section boundary. 

2.s~ Tags 

It is possible to mark a position in the editor file with a 
single letter tag, and then to return to any particular tag. 
To tag a position in text, use the command 

m<tag> 

where the tag is any letter of the alphabet. 

To return to the tag, use the command 

'<tag> 

When using operators (such as the delete operator) with a 
tagged line, it may be convenient to operate on entire lines 
(for example, to delete entire lines), rather than to the 
exact position of the tag. In this case, use the form 

'<tag> 
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rather than the form 

'<tag> 

For example, the command 

d'<tag> 

deletes entire lines from the position of the cursor to the 
line with the tag. 

2.6. File Status 

To find out the file status, enter the command 

CTRL-g 

The editor displays the name of the file being edited, ·the 
number of the current line, the number of lines in the 
buffer, and the relative position in the buffer as a percen­
tage. 

2.7. Clearing the Display 

If, for any reason, the terminal display is garbled, it is 
often possible to obtain a correct display by using the com­
mand: 

CTRL-1 

or 

CTRL-z 

depending on the terminal. On a "dumb" terminal, when one 
or more lines have been deleted, it is possible to eliminate 
the "@" symbols with the command 

CTRL-R 

or 

CTRL-r 

This redraws the display and closes the deleted line(s). 
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2.8. Window Size 

The window size is the number of lines written on the 
display. Vi maintains the current or default window size. 
On terminals that run at speeds greater than 1200 baud, the 
editor uses the full terminal display. On slower terminals 
(most dialup lines are in this group) the editor uses eight 
lines as the default window size. On terminals that run at 
1200 baud, the default window size is 16 lines. 

The appropriate window size is used when the editor clears 
and refills the display after a search or other motion that 
moves beyond the edge of the current windqw. Commands that 
take a new window size as count (see Section 1.16) often 
cause the display to be redrawn. With some of these com­
mands, a smaller window size may be equally convenient, and 
it may be expedient to specify a smaller window size with 
the appropriate command. In any case, the number of lines 
displayed increases when: 

1. Commands such as "-" are used; these move the window up. 

2. Commands such as "+", RETURN or CTRL-d are used; these 
move the window down. 

The scroll commands CTRL-d and CTRL-u "remember" the amount 
of scroll last specified. The default is half the window 
size. 

The editor makes editing easier at low speeds by starting 
with a small window and expanding as the editing progresses. 
The editor can expand the window easily when inserts are 
placed in the middle of the display on intelligent termi­
nals. 

The window can be enlarged or reduced, and the current line, 
or any desired line, can be placed anywhere in the window 
with the command 

2-8 

<m>z<n><suff ix> 

where: <m> is the line number. The default is the 
current line z is the command operator 
<n> is the number of lines in the window <suffix> con­
trols the position of the desired line within the win­
dow, and is any of the following: 

<RETURN> places the line at the top 
• places the line at the center 
- places the line at the bottom 
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For example, the command 

z5. 

redraws the display with the current line in the center of a 
five line window, while the command 

5z5. 

places line five in the center of a five line window. 
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3.1. General 

Zilog 

SECTION 3 
EDIT COMMANDS 

VI 

In general, the edit commands use text mode. Text mode is 
initiated by entering of one of the various insert commands. 
Following the entry of the insert command, all subsequent 
keystrokes become text insertions. The text insert mode is 
always terminated by striking the (ESC) key. 

Many related editor commands are invoked by the same alpha 
key and differ only in that one is given by a lowercase key, 
and the other is given by an uppercase key. The uppercase 
key usually differs from the lowercase key only in the sense 
of direction: the uppercase key operates backward and/or up 
and the lowercase key operates forward and/or down. 

Using any of the text mode commands, it is possible to 
insert one letter, or many lines of text. To insert more 
than one line of text, strike the RETURN key in the middle 
of the input. A new line is then created for text and the 
insertion can continue. For slow or "dumb" terminals, the 
editor may wait to redraw the tail of the screen. In this 
case, the new text overwrites existing lines on the display. 
This avoids delays that occur if the editor attempts to keep 
the tail of the display up to date. The display is updated 
correctly when text mode is terminated. 

Those characters normally used at the system command level 
for character or line deletion can also be used in text mode 
(e.g., CTRL-h or #; and@, CTRL-x or CTRL-u, as appropri-
ate). CTRL-H always erases the last input character, 
regardless of the erase character. 

Backspacing (while in text mode) does not erase characters. 
The cursor moves backwards, but the characters remain on the 
display. This is useful for entering similar text. The 
display is updated after the escape. To correct the display 
immediately, use the ESC, and reenter text mode. 

It is not possible to backspace around the end of a line. 
To back up for a correction on a previous line, use ESC and 
then move the cursor back to the previous line. Make the 
correction, return and then reenter the appropriate text 
command. 
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NOTE 

The character CTRL-W erases a whole word and 
leaves a space after the previous word. This is 
useful for backing up quickly for an insert. 

It is not possible to erase characters with CTRL-W 
unless these characters were entered in text mode. 

3.2. Insert Text 

The general form of the text mode command is 

<n><command><string>ESC 

VI 

where: <n> is a preceding count; the default is one 
<command> is one of the insert mode commands listed 
below 
<string> is the inserted text string 
ESC is the escape key 

The effect of the preceding count is to repeat the inserted 
string n times. All one of the following command operators 
can be used to enter insert mode: 

a A i I o 0 c C s S R 

These commands and their variations are described below. 

To insert text in the file, use one of the insert mode com­
mands. For example, 

i 

Following the "i" (or other insert mode operator), all sub­
sequent string of characters or text entered on the terminal 
are inserted in the file, until insert mode is terminated. 
To terminate insert mode, strike ESC (escape). On certain 
"dumb" terminals, when text is inserted, the display appears 
to overwrite the original text. When insert mode is ter­
minated, all inserted and previous text is displayed prop­
erly. 

A variation of the "i" command is 

which inserts text at the beginning of a line. The command 
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I 

is equivalent. 

In general, most of the insert commands can have a preceding 
count. For example, the command 

Si apple 

repeats the word "apple" five times: 

appleappleappleappleapple 

In the following description the preceding count is not 
always shown. 

The command 

a 

also enters the vi text mode. The difference between the 
two commands is that with the command "i," text is inserted 
before the cursor (to the left), whereas with "a," text is 
inserted after the cursor (to the right). The command "a" 
is sometimes convenient for appending one or more letters to 
a word. The append operation is also terminated with the 
ESC key. 

A variation of the command "a" uses the dollar sign, 

$a 

to move the cursor to the end of the current line and append 
text. An equivalent command is 

A 

Another way to add one or more lines of text to the file is 
to use the command 

0 

This opens the existing text and adds new text below the 
current line. Similarly, the command 

0 

opens and adds new text above the current line. Both com­
mands are terminated with ESC. A preceding count opens n 
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lines. 

It is also possible to insert non-printing characters in the 
text. Refer to Section 8.2. 

3.3. Delete And Insert Characters 

To delete a character or characters, place the cursor on the 
character to be deleted. Use the following command 

[<n>]x 

where: <n> is the number of characters and spaces to be 
deleted; the default is one. 
x is the character delete command. 

To delete a character or characters preceding the cursor, 
use the command 

[<n>]X 

where: <n> is the number of characters and spaces to be 
deleted; the default is one. 
X is the character delete command. 

To replace (change) one or more characters, use the command 

[<n>]r<c> 

where: <n> is the number of characters to be changed, 
r is the replace command, 
<c> is limited to one character which is rep~ated n 
times in place of n deleted characters. 

To replace (change) one or more characters with a string, 
use the command 

[<n>]R<string> 

where: <n> is the number of times the replacement is per­
formed, 

3-4 

R is the replace command, 
<string> is the string used for replacement. The 
string can be any length. 
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To replace a number of characters with more than one char­
acter, use the command: 

[<n>]s<string> 

where: <n> is the number of characters to be replaced, 
s is the substitute command, 
<string> is the string that is substituted for the 
deleted characters. The string can be any length. 

Use ESC to terminate string input. 

3.4. Delete Operator 

The command 

d 

acts as the delete operator. 

To delete n words, position the cursor, and then enter 

[<n>]dw 

or 

d[<n>]w 

The default is one word. 

To delete a word backwards (to the left of the cursor) , 
enter 

[<n>]db 

or 

d[<n>]b 

The default is one word. 

To delete n single characters, position the cursor on the 
appropriate starting character, and enter the command 

[<n>]d<space> 

This is equivalent to the x command. 
space. 
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A variation of the "d" command is 

d$ 

which deletes the rest of the text on the current line. An 
equivalent command is 

D 

The operator "c" changes entire words. To change n words, 
enter the command 

[<n>]cw 

When the commmand is entered, the end of the text to be 
changed is marked with the symbol "$". Enter the replace­
ment text, and terminate text entry with ESC. The default 
is one word. 

A variation of the "c" command is 

c$ 

which changes the rest of the text on the current line. An 
equivalent command is 

c 

When operating on a line of text, it is often desirable to 
delete the characters up to the first instance of a charac­
ter. To do so, use the command 

[<n>]df<x> 

where f <x> locates the nth occurrence of the character <x> 
following the cursor. The default is the first occurrence 
of <x>. This command deletes the text up to--and 
including--the character <x>. A variant is the command 

[<n>]dt<x> 

where the operator f is replaced by the t. In this 
instance, the text is deleted up to--but not including--the 
character <x>. The command 

T 

is similar, but it operates in the reverse of the t 
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operator--that is, it operates in the preceding text. 

To delete n entire lines, use the delete operator twice: 

[<n>]dd 

The default is one line. 

On a "dumb" terminal, the editor may sometimes erase the 
entire line on the screen and replace it the symbol "@" at 
the far left. This does not correspond to any line in the 
file, but is a place indicator; it helps avoid a lengthy 
redraw of the display, which would be required in order to 
close up the deleted lines. 

The operator 

[<n>]cc 

is similar to the command "dd", but it leaves vi in text 
mode, whereas dd does not. The command "cc" is convenient 
for changing an entire line. Position the cursor as 
appropriate, enter the command, and then enter the replace­
ment text. Terminate text mode operation with ESC. The 
command 

[<n>]S 

is synonymous to the command "cc", and it is analogous to 
the command "s". Think of the "s" as a character substitute 
and the "S" as a line substitute. 

There are several other variations on the line delete com­
mands. The command 

d<n>L 

deletes all of the lines from the cursor 
line from the botttom of the display. 
lines to the bottom of the display. 

down to the nth 
The default is all 

It is also possible to use a string search with the delete 
operator: 

d/<string> 

This command deletes characters from the cursor position to 
the point of the string match. Similarly, the command 

d/<string>/-n 
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deletes characters from the cursor position to the nth line 
preceding the string match. The command 

d/<string>/+n 

deletes characters from the cursor to the nth line following 
the string match. Similar commands can be used to change 
entire lines in relation to a string: 

c/<string>/-n 

and 

c/<string>/+n 

In editing a document, it is usually easiest to edit in 
terms of sentences, paragraphs and sections. The operators 
"(" and")" can be used with the delete operator. For 
example, the command 

[<n>]d) 

deletes the rest of n sentences. The default is from the 
cursor position to the end of the current sentence. Simi­
larly, 

[<n>]d 

performs one of two deletions: 

With the cursor at the beginning of a sentence, the 
command deletes the previous n sentences, or 

When the cursor is not at the beginning of a sentence, 
the command deletes the text from the cursor back to 
the beginning of n sentences. The default is the 
beginning of the current sentence. The editor displays 
the extent of the change; it also indicates when a 
change will affect text that is not shown on the 
display. 

To repeat the command more than once, use the period (.) 
key. 

3.5. The Undo Operator 

Vi has an undo operator 

u 
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that reverses the last change made. The undo command can 
undo the preceding undo command--that is, the first undo 
command can return the text to its original state, and the. 
second command can reinsert the change, but it can involve 
several lines. The undo command reverses only a single 
change. However, after having made more than one change to 
a line, the line can be restored to its original state with 
the command U. 

Deleted text can be recovered even when the undo operator 
does not recover it. Recovering lost text is discussed in a 
separate section. 

3.6. Program Editing Features 

The editor has a number of commands for program editing. 
One of the most convenient is the autoindent option, which 
helps generate correctly indented programs. Another is the 
shiftwidth option, which is used to reset the backtab value. 
Both are discussed in Section 6.5. 

The operators "<" and ">" are used to shift individual lines 
left or right, respectively, by one shiftwidth. To shift a 
line, use the double operators, as shown: [<n>]<< shifts the 
line to the left one shiftwidth, and [<n>]>> shifts the line 
to the right one shiftwidth. 

Where n specifies a number of lines; the default is one 
line. 

It is also possible to.shift all lines from the cursor to 
the bottom of the display, either to the left or to the 
right, respectively. Use the command 

<L 

or 

>L 

respectively. 

Another feature is useful for matching the, opening and clos­
ing parenthesis in complicated expressions. To see the 
matching parenthesis, place the cursor at either an opening 
or a closing parenthesis and strike the percent key (%). 
This feature also works for braces ( {} ) and brackets ( [] 
) . 
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For editing programs in C, the double brackets ( ([and ]] 
) advance and retreat, respectively, to a line starting with 
a brace ( { )--that is, one function declaration at a time. 
When the closing double brackets ( ]] ) are used with an 
operator, it stops after a after a line that starts with a 
brace ( { ) • This is sometimes useful with the command "y", 
as shown: 

y]] 

where the y operator yanks a line, and stores it in a 
buffer. 

3.7. Erase and Line Kill Characters 

The most common way to correct input text is to strike 
CTRL-H to delete an incorrect character, or to strike 
CTRL-W to delete incorrect words. If the normal system uses 
the crosshatch as the character erase (#), it works like 
CTRL-H in vi. 

The line kill character is normally one of the following: 

@ 
CTRL-X 
CTRL-U 

which erases all input on the current line. In general, the 
kill character does not erase back around an end of line, 
nor will it erase characters that were not inserted with 
the current text mode command. To make corrections on the 
previous line--after a new line has been started--use the 
following procedure: 

1. Strike ESC to terminate input mode. 

2. Move the cursor as appropriate to make the correction. 

3. Return and continue in input mode. When continuing, the 
operator "A" is often convenient for appending the 
current line. 
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SECTION 4 
REARRANGING AND DUPLICATING TEXT 

4.1. General 

By definition, a sentence ends with a period (.), an excla­
mation point (!),or a question mark (?);and is followed by 
either the end of a line, or two spaces. Any number of 
closing parens, brackets, or quotation marks may appear 
after the closing punctuation marks, but before the spaces 
or new line. 

The operators ( and ) move the cursor to the beginning and 
the end of the previous and next sentences, respectively. 
Similarly, the operators { and }, and the operators [[ and 
]] move over paragraphs and sections, respectively. The 
square bracket operators require a double operator entry 
because they can move the cursor an appreciable distance. 
While it is easy to return with the back quotation marks 11 

these commands could still be frustrating if they were easy 
to execute accidentally. 

By definition, a paragraph begins after each empty line, and 
also at each of a set of paragraph macros. (Refer to the 
NROFF and TROFF documentation in the System 8000 ZEUS Refer­
ence Manual.) The paragraph macros can be changed or 
extended by assigning a different string to the the para­
graphs option in EXINIT. The sentence and paragraph com­
mands can be given counts to operate over groups of sen­
tences and paragraphs. Sections in the editor begin after 
each macro in the sections option. Section boundaries are 
always line and paragraph boundaries. 

It is possible to look through a large document by using the 
section commands. It is also possible to use a preceding 
count with each of the section and paragraph commands. The 
section commands interpret a preceding count as a different 
window size in which to redraw the screen display at the new 
location. This window size is the base size for newly drawn 
windows until another size is specified. This is useful 
when looking for a particular section on a slow terminal. 
It is possible to give the first section command a small 
count, and then see each successive section heading in a 
small window. 
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4.2. Buffers 

Vi has the following buffers: 

1. A single, unnamed buffer, where the last delete or 
changed text is saved. 

2. A set of named buffers--a through z--that can be used 
to save or move text, either within a file, or between 
files. 

The buffers are used by the "yank" and "put" operators 
described in section 4.3. 

4.3. Text Manipulation 

The operator (for "yank") is used to place text into the 
unnamed buffer, or any of the named buffers. The command 
syntax is 

" [ <buff e r >] [ < n >] yw 

where: " indicates that the following character is a 
buffer, and not a command 
<buff er> is a buf fername a through z; default is the 
unnamed buffer 
<n> is the number of words to yank; default is one 
word 
y is the yank operator 
w is the word operator 

This command does not delete the yanked text. Punctuation 
marks are counted as words. To yank a complete word, the 
cursor must be on the first letter of the word. If the cur­
sor is not on the beginning of the word then all characters 
from the cursor position to next white space (at the end of 
the word) are yanked. 

The operator "yy" is eqivalent to "Y"; the command 

"[<buffer>] [<n>]Y 

yanks the entire line on which the cursor rests, and places 
it in a buffer, as described above. The count <n> preceding 
the Y operator yanks n lines of text. The default is one 
line. 

Examples: 
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The command 

yw 

yanks the word on which the cursor is located. The command 

4yw 

yanks the word on which the cursor is located, and the fol­
lowing three words into the unnamed buffer. The command 

"al2yw 

yanks 12 words into buffer a. 

An ordinary delete command saves the text in the unnamed 
buffer, so that an ordinary put command (p or P, described 
below) can move it elsewhere. However, the unnamed buffer 
contents are lost when files are changed; therefore, to 
change text from one file to another, be sure to use a named 
buffer. 

Text that has been yanked can be reinserted (put) in the 
text with the operators p or P, where the command syntax is 

"[<buffer>]p 

where quotation marks and <buffer> indicate the buffername, 
where the yanked text was stored. The operator "p" rein­
serts the yanked text after or below the cursor, and the 
operator "P" reinserts the text before or above the cursor. 
Command syntax is identical for both P and p operators. If 
a buffer is not specified, the default is the unnamed 
buffer. 

The text being yanked can be part of a line, or an object 
such as a sentence that spans more than one line. In this 
case, when the text is replaced, it is replaced after (or 
before) the cursor, depending on the command. If the text 
forms whole lines, then it is returned in whole lines, 
without changing the current line. 

The command 

[<n>]YP 

yanks a copy of n lines, and then reinserts the same text 
immediately prior to the current line. The result is that 
there are two identical text lines and the cursor moves to 
the top line. The command 
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(<n>]Yp 

is similar, but it copies n lines and places them after 
(below) the current line, so that there are two identical 
lines. For example, the command 3YP repeats the line of 
text three times. The default is one line of text. 

The yank command, like the delete and change commands, can 
be used with a string search. The command 

y/<string>/-<n> 

yanks the characters from the cursor position to the nth 
line preceding the string match. Similarly, the command 

y/<string>/+<n> 

yanks characters from the cursor to the nth line following 
the string. 

The same buffers can be used with the delete operators to 
move blocks of text within the file or to another file. 
Moving a block of text requires three operations: 

1. Delete and store n lines. 

2. Move cursor to the new location. 

3. "Put" the text. 

Example: 

Delete five lines of text and temporarily store them in 
buffer a: 

"a5dd 

The quotation marks indicate a buffername, not the "a" com­
mand. Next, move the cursor to the new text location, and 
enter the command 

"ap 

or the command 

"aP 

to insert the text in the new location. 
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To switch to another file for editing before restoring the 
yanked text use a command of the form 

:e <filename> 

where <filename> is the other file to be edited. 
commands are described in a later section.) 

(These 
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NOTE 

If the contents of the current editor buffer have 
been changed, they must be either written back or 
discarded prior to switching to the other file. 
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SECTION 5 
FILE MANIPULATION 

5.1. Writing, Quitting and Editing New Files 

VI 

The basic write and quit commands are described in Section 
1.7. 

If the text has been changed, but the changes are not to be 
written to the file, the quit command (:q!) discards the 
changes. To re-edit the same file (starting over) enter the 
command: 

: e ! 

This command is seldom used, because the changes cannot be 
made after they have been discarded. 

To edit a different file without leaving the vi editor enter 

:e <filename> 

If the changes have not been written to the file {prior to 
this command), vi displays the message 

No write since last change (:edit! overrides) 

and delays editing the other file. Respond by entering the 
command 

:w 

to save the changes in .the first file. After the changes 
are written, repeat the command ":e <filename>" or use the 
command 

: e ! 

to discard the changes in the first file and call the second 
file. To save changes automatically set the autowrite 
option. When autowrite is set, use the command 

:n 

rather than 

:e 
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5.2. File Manipulation Commands 

Table 5-1 contains the vi file manipulation commands. These 
commands are followed by a carriage return (RETURN) or an 
escape (ESC). Most of the commands are self explanatory; 
however, the following describes how to use these commands. 

Table 5-1 File Manipulation Commands 

:w 
:wq 

:x 

COMMAND 

:e<name> 

: e ! 
:e+<name> 

:e+<n><name> 

:e# 

:e% 
:w <name> 
:w! <name> 

:<x>,<y>w <name> 

:r <name> 

:r!<cmd> 
:n 

:n! 

:n <arglist> 

:ta <tag> 

FUNCTION 

Write changes back to file 
Write changes back and quit 

Write, if necessary, and quit 
Edit file <name> 

Discard changes and re-edit 
Edit file <name>, starting at end 

Edit file <name> starting at 
line n or with command n 
Edit alternate file, which is 
designated by the last filename typed 
before the current filename 

Edit current file 
Write file <name> 
Overwrite file <name> 

Write lines <x> 
through <y> to <name> 
Read file <name> into buffer 

Read output of <cmd> into buffer 
Edit next file in argument list 

Discard changes to current file, 
and edit next file 
Specify new list of arguments <arglist> 

Edit the file containing the tag <tag>, at <tas 

The basic write command is 

:w 

which writes changes to the file. When editing is completed 
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for a single file, write the changes back and terminate vi 
with the command 

zz 

For editing long text, it is convenient to write back the 
changes more frequently with the command ":w" and terminate 
with the command "ZZ". 

When editing more than one file, write back the changes with 
the command ":w" and start editing a new file with an ":e" 
command. Another way is to set the autowrite option (see 
Section 6) and use the command 

:n <file> 

to fetch the next file for editing. This command is ino­
perative unless the changes to the current file have been 
written back. 

Whenever changes have been made to the editor's copy of a 
file, but they are not to be written back, then the exclama­
tion point (!) is added to the command being used. The 
result is that thE~ editor discards any changes that have 
been made. For best results, use this command carefully. 

The various ":e" commands can be given arguments. The argu­
ment "+" starts editing at the end of the file, and the 
argument 

+<n> 

starts the editor at line n. Moreover, n can also be any 
editor command not containing a space, such as a scan like 

+/<string> 

or 

+?<string> 

where the editor searches for <string>. 

Other arguments for ":e" include the character "%", which, 
when used in the command, is interpreted as the current file 
name. Another argument is "#", which is interpreted as an 
alternate filename, where the alternate filename is the last 
filename typed other than the current filename. For exam­
ple, suppose the command 
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:e 

has been entered, and a diagnostic is 
that the file has not been written. 
enter the command 

returned indicating 
One possibility is to 

:w 

which writes the file, and then the command 

:e# 

to redo the previous ":e". The command 

CTRL-T 

performs the same function. 

To write a part of a buffer to a file, first determine the 
line numbers that bound the portion to be written. Use the 
command 

CTRL-g 

to display the line number where the cursor is located or 
set the option number. Then enter the command 

:<x>,<y>w <name> 

where: <x>,<y> specify the top and bottom line numbers 
<name> is the file name of the destination file. 

If the destination file does not exist, it will be created; 
otherwise vi prints the diagnostic message 

"<name>" File exists - use "w! <name>" to overwrite 

command. Then, instead of line numbers, use the address 
marks in the command. For example, the command 

ma 

marks the first line in register a, and 

mb 

marks the last line in register b. The command 

W! 
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writes these lines to the file <name>. 

It is possible to read another file into the buffer after 
the current line. Use the command 

:r <name> 

To edit a set of files in succession, first enter all of the 
filenames as arguments in the command 

:n <namel> <name2> •••• <namex> 

then edit each one, in turn, using the command 

:n 

It is also possible to use the command ":n" and specify a 
pattern to be expanded, such as with an asterisk (*) or a 
set of characters to match. This can also be done with the 
initial vi command. 

The command 

:ta 

is very useful for editing large programs. It uses a data 
base of function names and their locations (which can be 
created by the program ctags(l). See the System 8000 ZEUS 
Reference Manual) for finding a function with a name. If 
the ":ta" command requires the editor to switch files, any 
current work must be written to a file or abandoned prior 
to switching files. To relocate a tag, repeat this command 
without any arguements. 

To read in the output from a shell command, use an exclama­
tion point with a shell command <cmd>, as shown: 

:!<cmd> 
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SECTION 6 
OPTIONS 

VI 

6.1. General 

As noted previously, the options in the editor ex are also 
available and easy to use with Vi. The most useful ones are 
listed in Table 6-1 below. 

Option 

auto indent 
autowrite 

ignorecase 
lisp 
list 

magic 

number 

paragraphs 

redraw 

scroll 
sections 
shiftwidth 

showmatch 

slowopen 

term 
terse 
window 
wrapmargin 
wraps can 

Table 6-1. Frequently Used Options 

Default 

noai 
no aw 

noic 
nolisp 
nolist 

magic 

no nu 

para= 
IPLPPPQPP Libp 
no re 

1/2 
sect=NHSHH HU 
sw=8 

nosm 

nos low 

vtz 
no terse 
speed de!pendent 
wm=0 
ws 

Function 

Automatic indentation 
Automatic write before :n, :ta, 
CTRL-j, and ! 
Ignore case in searching 
Commands deal with S-expressions 
Tabs print as CTRL-I; 
end of lines are marked with $ 
The characters • [ and * a re 
special in scans 
Lines are displayed prefixed with 
line numbers 
Macro names that start 
paragraphs 
Simulate a smart terminal on a 
dumb one 
Number of lines scrolled 
Macro names that start new sections 
Shift distance for <, > and 
input CTRL-d and CTRL-t 
Show matching ( or { as ) or } 
is typed 
Postpone display updates during 
inserts 
The type of terminal being used 
Shorter error diagnostics 
Number of lines in display window 
Bring right margin in from the right 
Wrapping around end-of-file 

In general, there are three kinds of options: numeric 
options, string options, and toggle options. Numeric and 
string options are set by commands of the form: 
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set <opname>=<val> 

where: <opname> is the name of the option 

6-2 

<val> is the appropriate string or numeric value for 
the option. Toggle options can be set or reset, 
respectively, with the following commands: 

set <opname> 
set no<opname> 

These options can be entered while in vi by preced­
ing the set command with a colon, and the command 
can be abbreviated as shown: 

:se <opname>=<value> 

or 

:se <opname> 

To display a list of those options that have been 
set, enter the set command without any option name, 
as shown: 

:set 

To display the value of a single option enter the 
command: 

:set <opname>? 

Similarly, to display a list of all possible 
options and their current values, enter the command 

:set all 

Note that the above commands can also be abbrevi­
ated, and that multiple options can be placed set 
using only one option command: 

:se ai as nu 

The options that are set during an editing session 
last only until the editor is exited. However, it 
may be convenient to have a list of options that are 
set whenever the editor is used. This can be accom­
plished by creating a list of ex commands--that is, 
commands used by the text editor ex--that are to be 
run every time the programs ex, edit, or vi are 
invoked. (Note that all commands that start with a 
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colon are ex commands.) It is good practice to list 
these commands on a single line. 

It is possible to put any number of the option commands in 
the environment variable EXINIT. When options are set in 
the environment, then they are automatically set at each 
entry to vi. For example, to set autoindent, autowrite and 
terse, the command would be (using csh): 

setenv EXINIT 'set ai aw terse' 

6.2. Editing on Slow Terminals 

The slow terminal text mode is controlled by the slowopen 
option. This option is set by the command 

:se slow 

On slow systems this option limits the output to the termi­
nal. It is also possible to force the editor to use this 
option even on faster terminal by using this option. To 
disable the slowopen option, use the command 

:se noslow 

It is also possible to simulate an intelligent terminal with 
the redraw option. This simulation generates a great deal 
of output, and is generally tolerable only on lightly loaded 
systems and fast terminals. This option is set with the 
command 

:se redraw 

and it is cancelled with the command 

:se noredraw 

6.3. Ignore Case 

The editor will, if commanded, ignore the case of words in 
the string search. The appropriate command is: 

:se ic 

To turn off the ignore case option, use the command 
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:se noic 

6.4. Magic Characters 

Strings used in a string search can contain characters that 
have "magic" meanings to vi. If this capability is not 
desired, then reset the magic option with the command 

:se nomagic 

With nomagic, only the characters "A" and "$" are special in 
patterns. The character "\" is also special (as it is 
almost everywhere in the system) , and may be used for an 
extended pattern matching capability. 

With either magic or nomagic, it is necessary to use a "\" 
(backslash) before a "/" in a forward string search or a "?" 
in a backward string search. That is, i-f the string search 
is for either a"/" (forward) or a"?" (backward), then the 
character must be preceded by a backslash. Table 6-2 
lists the extended forms that are used when the magic option 
is set. 

Table 6-2. Magic Option Extended Operators 

Operator Function 

i 

$ 

< 
> 
[str] 
[Astr] 
[x-y] 

* 

At the beginning of a pattern, 
matches the beginning of a line 
At the end of a pattern, matches the end of a line 
Matches any character 
Matches the beginning of a word 
Matches the end of a word 
Matches any single character in the string str 
Matches any single character not in the string str 
Matches any character between x and y, 
where x and y are alphanumeric characters 
Matches any number of the preceding pattern 

Note that in the nomagic mode the primitives 

and * 

are used with a preceding "\". 
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6.5. Autoindent and Shiftwidth 

The autoindent option is convenient for generating correctly 
indented programs. To set the autoindent option, use the 
command 

:se ai 

To demonstrate the operation of the option, open a new line 
with the letter "o", enter a few tabs, type some characters, 
and then start another line. The editor supplies white space 
at the start of the new line, so that it is lined up with 
the previous line of text. Note that it is not possible to 
backspace over the automatic indentation. 

When the autoindent option is being used, it is sometimes 
convenient to return to the margin--for example, to place a 
label at the margin. To defeat the autoindent, use the com­
mand 

CTRL-d 

which then backspaces over the automatic indent. Each time 
this command is entered, the cursor backs up one shiftwidth. 
If the shiftwidth is set to eight, the cursor backs up eight 
columns. Note that this only works immediately after the 
supplied autoindent. 

To stop all indent, including the next line, strike: 

0CTRL-d 

An easy way to place a label at the left margin is to strike 
the up-arrow (A) and then CTRL-D. The editor moves the 
cursor to the left margin for one line, and then restores 
the indent on the next .line. 

There is normally an eight column left boundary. To reset 
this boundary, use the shiftwidth option, which is entered 
by the command 

:se sw=<n> 

where <n> is the number of columns that sets the width of 
the boundary. 

6.6. Continuous Text Input 

When large amounts of text are being entered, 
convenient to have lines broken near the 
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automatically. To have the text broken n columns from the 
right margin, use the command 

:se wrn=<n> 

If the editor breaks an input line, it can be rejoined with 
the command 

[<n>]J 

where n is the number of lines to be joined. The default is 
to move the following line to the end of the current line. 
The editor supplies white space, as appropriate, at the 
juncture of the joined lines, and leaves the cursor at this 
white space. To delete the white space use the command "x". 

6.7. LISP Editing Options and Commands 

The vi editor has some convenient options for editing pro­
grams in LISP. The first is the lisp option which is set 
with the command 

:se lisp 

This option changes the parenthesis commands"(" and ")" so 
that they move backward and forward over s-expressions. The 
braces-- "{" and "}"--are like the parenthesis commands, but 
they do not stop at atoms. These commands can be used to 
skip quickly through a comment, or to the next list. 

The autoindent option works differently for LISP. It sup­
plies indent to align at the first argument to the last open 
list. If there is no such argument, then the indent is two 
spaces more than the last level. 

The showmatch option is convenient for typing in LISP. Pro­
viding that the opening parenthesis is showing on the 
display, if a closing parenthesis is typed, the cursor then 
briefly moves to the position of the opening parenthesis. 
To set this option, use the command 

:se sm 

The vi editor also uses the operator 

= 

which realigns existing lines as though they had been typed 
with the lisp and the autoindent options set. For example, 
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the command 

=% 

at the beginning of a function realigns all the lines of the 
function declaration. 

Finally, when editing LISP, the double brackets "[[" and 
"]]" cause the cursor to advance or retreat, respectively, 
to lines beginning with an opening parenthesis. This is use­
ful for dealing with entire function definitions. 

6.8. Line Numbers 

If desired, the editor can place line numbers before each 
line of text on the display. Use the command 

:se nu 

To disable the line number option, use the command 

:se nonu 

6.9. Tabs and End of Line Indicators 

It is possible to have the display represent tabs as CTRL-I 
and represent the ends of lines with the symbol "$" by 
using the list option. Give the command 

:se list 

This option can be disabled with the command 

:se nolist 

6.10. Automatic Writing of Files 

When a file has not been written out prior to changing to a 
new file, vi prints the diagnostic 

"No write since last change (edit! overrides)". 

To have the editor automatically save changes, set the 
"autowrite" option 

:se aw 

6-7 Zilog 6-7 



VI Zilog VI 

To change files, use the command 

:n 

instead of 

:e 

To disable this opti-0n use the command 

:se noaw 

6.11. Defining Paragraphs and Sections 

There are editor options available to define a paragraph 
and/or section for NROFF macros (see Section 7 of the System 
8000 ZEUS Reference's Manual). A paragraph normally begins 
after----eacfi empty lTne; these paragraph boundaries are used 
by the operators "{" and "}" (see Section 2.4). By setting 
the "paragraph" option 

set para=<macro name> 

where <macro name> is an nroff macros(s) that defines the 
start of a paragraph. Similarly, sections can be redefined 
by using 

set sections=<macro name> 

By definition, a section begins after each line with a 
formfeed CTRL-L in the first column; section boundaries are 
also line and paragraph boundaries. These boundaries are 
used by the operators"[[" and"]]" (see Section 2.4). 

6.12. Terminal Type 

The terminal type is determined from the environment when 

% setenv TERM <type> 

was executed (see Section 1.4). This option 

:se term 

simply outputs 'the terminal type. 
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6.13. Scroll 

The amount of scroll when using the CTRL-d, CTRL-u and "z" 
commands can be altered by issuing 

:se scroll=<val> 

where: <val> is the amount of scroll (number of lines). 

6.14. Terse 

The error diagnostics can be shortened with the command 

:se terse 

and lengthened again_with 

:se noterse 

This is desirable for the more experienced user. 

6.15. Window 

The number of lines in a text window can be altered with 
this command 

:se window=<val> 

For slow terminals (600 baud or less), the window size is 8; 
for medium terminals (1200 baud), the size is 16; and for 
high speed terminals, the full screen size minus 1 is 
assigned. 

6.16. Wrapping Around the End of Files 

String searches normally proceed through a file and then 
continue to search at the beginning. This capacity can be 
disabled with 

:se nows 
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APPENDIX A 
SPECIFYING TERMINAL TYPE 

VI 

Before calling vi, the correct terminal type must be 
entered. The following is an incomplete list of terminals 
and terminal type numbers that can be entered in vi, as 
appropriate. Unless indicated by an asterisk (*), the ter­
minals listed here are all intelligent. 

Terminal 

VTZ-2/10 
C .. Itoh 101 

Hewlett-Packard 2621A/P 
Hewlett-Packard 264x 

Microterm ACT-IV 
Microterm ACT-V 

Lear Siegler ADM-3a 
Lear Siegler ADM-31 

Human Design Concept 100 
Datamedia 1520 

Datamedia 2500 
Datamedia 3025 

Perkin-Elmer Fox 
Hazeltine 1500 

Heathkit hl9 
Infoton 100 

Teleray 1061 
Dec VT-52 

Code 

vtz 
cit * 
2621 
2645 

act4 * 
acts * 
adm3a * 
adm31 

cl00 
dml520 * 

dm2500 
dm3025 

fox * 
hl500 

hl9 
il00 

tl061 
vt52 * 

To enter the type of terminal, use the command 

setenv TERM <code> 

where <code> is the terminal type code listed above. 
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APPENDIX C 
vi SYMBOL DICTIONARY 

This appendix gives the uses the editor makes of each char­
acter. The characters are presented in their order in the 
ASCII character set: control characters come first, then 
most special characters, then the digits, upper and then 
lowercase characters. 

The information for each character includes the meaning it 
has as a command, and any mea~ning it has during an insert. 
If it has only meaning as a command, then only this is dis­
cussed. 

CTRL-@ 

CTRL-A 

CTRL-B 

CTRL-C 

CTRL-D 

CTRL-E 

c·rRL-F 

CTRL-G 

C-1 

Not a command character. If typed as the 
first character of an insertion it is 
replaced with the last text inserted, and the 
insert terminates. Only 128 characters are 
saved from the last insert; if more charac­
ters were inserted the mechanism is not 
available. A "'@ cannot be part of the file 
due to the edito~ implementation. 

Unused. 

Backward window. A count specifies repeti­
tion. Two lines of continuit~ are kept if 
possible. 

Unused. 

As a command, scrolls down a half-window of 
text. A count gives the number of (logical) 
lines to scroll, and is remembered for future 
CTRL-D and CTRL-U commands. During an 
insert, backtabs over autoindent white space 
at the beginning of a line; this white space 
cannot be backspaced over. 

Unused. 

Forward window. A 
tion. Two lines 
possible. 

count specifies repeti­
of continuity are kept if 

Equivalent to :fCR, printing the current file 
name, whether it has been modified, the 
current line number and the number of lines 
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CTRL-H (BS) 

CTRL-I (TAB) 

CTRL-J ( LF) 

CTRL-K 

CTRL-L 

CTRL-M (RETURN) 

CTRL-N 

CTRL-0 

CTRL-P 

CTRL-Q 

CTRL-R 

C-2 

Zilog VI 

in the file, and the percentage of the way 
through the file that you are. 

Same as left arrow. (See h.) During an 
insert, eliminates the last input character, 
backing over it but not erasing it; it 
remains so you can see what you typed if you 
wish to type something only slightly dif­
ferent. 

Not a command character. When inserted 
prints as some number of spaces. When 
cursor is at a tab character it rests at 
last of the spaces which represent the 
The spacing of tabstops is controlled by 
tabstop option. 

Same as down arrow (see j). 

Same as up arrow (seek). 

it 
the 
the 

tab. 
the 

Same as right arrow. The ASCII formfeed 
character, this causes the screen to be 
cleared and redrawn on dumb terminals. This 
is useful after a transmission error, if 
characters typed by a program other than the 
editor scramble the screen, or after output 
is stopped by an interrupt. 

A carriage RETURN advances to the next line, 
at the first non-white position in the line. 
Given a count, it advances that many lines. 
During an insert, a RETURN causes the insert 
to continue onto another line. 

Same as down arrow (see j). 

Unused. 

Same as up arrow (see k) • 

Not a command character. In input mode, 
CTRL-Q quotes the next character, the same as 
AV, except that some teletype drivers eat the 
CTRL-Q so that the editor never sees it. 

Same as replacement operator (see r) • On 
hardcopy terminals in open mode, retypes the 
current line. 
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CTRL-S 

CTRL-T 

CTRL-U 

CTRL-V 

CTRL-W 

CTRL-X 

CTRL-Y 

CTRL-Z 

CTRL-[ (ESC) 

CTRL-\ 
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Unused. Some teletype drivers use CTRL-S to 
suspend output until CTRL-Q is typed. 

Not a command character. During an insert, 
with autoindent set and at the beginning of 
the line, inserts shiftwidth white space. 

Scrolls the screen up, inverting CTRL-D, 
which scrolls down. Counts work as they do 
for CTRL-D, and the previous scroll amount is 
common to both~ On a dumb terminal, CTRL-U 
will often necessitate clearing and redrawing 
the screen further back in the file. 

Not a command character. In input mode, 
quotes the next character so that it is pos­
sible to insert non-printing and special 
characters into the file. 

Not a command character. During an insert, 
backs up as b would in command mode; the 
deleted characters remain on the display (see 
CTRL-h). 

Unused. 

Unused. 

Redraws the screen. 

Cancels a partially formed command, such as a 
z when no following character has yet been 
given; terminates inputs on the last line 
(read by commands such as : I and?); ends 
insertions of new text into the buffer. If 
an ESC is given when quiescent in command 
state, the editor rings the bell or flashes 
the screen. Thus, ESC can be used to stop 
any function and reenter command mode. The 
flash or ring indicates that all functions 
have been stopped, and vi has returned to 
command mode. Prior to entering insert mode, 
if there is any doubt about what mode is 
currently in effect, then press ESC, followed 
by an insert mode command, such as a. the 
result is that vi enters insert mode, regard­
less of the previous mode. 

Goes to ex. 
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CTRL-] 

CTRL-l 

CTRL-

SPACE 

$ 

% 
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Searches for the word which is after the cur­
sor as a tag. Equivalent to typing :ta, this 
word, and then a RETURN. Mnemonically, this 
command is "go right to" 

Equivalent to :e #. Display returns to the 
previous position in the last edited file. 
To edit a file that was specified by this 
command, and the system response was the 
diagnostic "No write since last change", 
enter the command :w. This allows CTRL-T to 
operate. To change files without writing the 
current underscore file, use the command :e! 
# instead. 

Unused9 Reserved as the command character 
for the Tektronix 4025 and 4027 terminal. 

Same as right arrow (see 1). 

An operator that processes lines from the 
buffer with reformatting commands. Follow ! 
with the object to be processed, and then the 
command name terminated by RETURN. Doubling 
! and preceding it by a count causes count 
lines to be filtered; otherwise the count is 
passed on to the object after the !. Thus 
2!}sort sorts the next two paragraphs by run­
ning them through the program sort. To read 
a file or the output of a command into the 
buffer use :r. To simply execute a command 
use : ! • 

In input mode, if this is the erase charac­
ter, it deletes the last character typed in 
input mode. It must be preceded with a \ to 
insert it, since it normally backs over the 
last preceding input character. 

Moves the cursor to the end of the current 
line. With a count <n>, the cursor advances 
to the nth end of line following. For exam­
ple, 2$ advances the cursor to the end of the 
following line. With the list option, the 
end of each line is indicated by a $. 

Moves to the parentheses or 
balances the parentheses 
current cursor position. 

Zilog 
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& 

" 

* 
+ 

' 
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Same as :& RETURN; repeats a previous substi­
tution. 

Precedes a named buffer specification. There 
ar.e named buffers 1-9 that save deleted text, 
and named buffers a-z that store "yanked" 
text. 

The ' can be used the following ways: (a) 
When followed by another , the cursor 
returns to its previous position, but at the 
beginning of the line. The previous position 
is set whenever the cursor is moved from the 
current line. (b) When the ' is followed by a 
letter a-z, the cursor returns to the line 
that was marked with this letter (by the m 
command), at the first non-white character in 
the line. (c) When ' is used with a second ' 
and an operator such as d, the operation 
takes place over complete lines. Example: 
d'' deletes the lines between the appropriate 
marks. Similarly, when used with a ', the 
operation takes place from the exact marked 
place to the current cursor position within 
the line. Retreats to the beginning of a 
previous sentence, or to the beginning of a 
LISP s-expression if the lisp option is set. 
Any number of closing ) ] " and ' characters 
may appear after the • ! or ?, and before the 
spaces or end of line. A count <n> advances 
n sentences. 

Advances to the beginning of the next 
tence~ A count repeats the effect. 
above for the definition of a sentence. 

Unused. 

Same as RETURN when used as a command. 

sen­
See ( 

Reverse of the last f F t or T command, look­
ing the other way in the current line. Espe­
cially useful after hitting too many ; char­
acters. A count repeats the search. 

Retreats to the previous line at the first 
non-white character. This is the inverse of 
+ and RETURN. If the line moved to is not on 
the screen, the screen is scrolled, or 
cleared and redrawn if this is not possible. 
If a large amount of scrolling would be 
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required the screen is also cleared and 
redrawn, with the current line at the center. 

Repeats the last command which changed the 
buffer. Especially useful when deleting 
words or lines; use "." to delete more and 
more words or lines. A count is passed on to 
the command being repeated. Thus, after 2dw, 
3. deletes three words. 

Reads a string from the last line on the 
screen, and scans forward for the next 
occurrence of this string. The normal input 
editing sequences may be used during the 
input of the bottom line; an (ESC) returns to 
command state without searching. The search 
begins with the RETURN which terminates the 
pattern. The cursor moves to the beginning 
of the last line to indicate that the search 
is in progress; the search may then be ter­
minated with a DEL or RUB, or by backspacing 
when at the beginning of the bottom line. 
The cursor returns to its initial position. 
Searches normally wrap end-around to find a 
string anywhere in the buffer. 

When used with an operator the enclosed 
region is normally affected. By mentioning 
an offset from the line matched by the pat­
tern, whole lines are affected. To do this, 
give a pattern with a closing I and then an 
offset +n or -n. 

To include the character / in the search 
string, escape it with a preceding \. A T at 
the beginning of the pattern forces the match 
to occur at the beginning of a line only; 
this speeds the search. A $ at the end of 
the pattern forces the match to oc~ur at the 
end of a line only. More extended pattern 
matching is available. Unless nomagic is set 
in the .exrc file, the characters ., [, *, 
and - in the search pattern must be preceded 
with a \ to get them to work as expected. 

Moves to the first character of the current 
line. Also used to form numbers after an 
initial 1-9. 

Used to form numeric arguments to commands 
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< 

= 

> 

? 

@ 

A 

B 

c 

D 

E 

F 

G 
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A pref ix for the ·commands for file and 
option manipulation, and for escapes to the 
system. Input is given on the bottom line 
and terminated with a RETURN; and the command 
then executed. If the colon (:) is hit 
accidentally, return by hitting DEL (or RUB). 

Shifts lines left one shiftwidth (normally 8 
spaces). Like all operators, affects lines 
when repeated, as in <<. Counts are passed 
through to the basic object, thus 3<< shifts 
three lines. 

Reindents line for LISP, as though they were 
typed in with lisp and autoindent set. 

Shifts lines right one shiftwidth (normally 8 
spaces). Affects lines when repeated as in 
>>. Counts repeat the basic object. 

Scans backwards; the opposite of /. 
details see the / description above. 

fur 

If this is the kill character, escape it with 
a \ to type it in during input mode, as it 
normally backs over input on the current 
line. 

Appends at the end of line, a synonym for $a 

Backs up a word, where words are composed of 
non-blank sequences, placing the cursor at 
the beginning of the word. A count repeats 
the effect. 

Changes the rest of the text on the current 
line; a synonym for c$. 

Deletes the rest of the text on the current 
line; a synonym for d$. 

Moves forward to the end of a word, defined 
as blanks and non-blanks, like B and w. A 
count repeats the effect. 

Finds a single following character, backwards 
in the current line. A count repeats this 
search that many times. 

Goes to the line number 
argument, or the end 

Zilog 
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I 

J 

K 

L 

M 

N 

0 

p 
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preceding count is given. The 
redrawn with the new current 
center if necessary. 

VI 

screen is 
line in the 

Home arrow. Homes the cursor to the top line 
of the screen. If a count <n> is given, then 
the cursor moves to the nth line of the 
screen. In any case, the cursor moves to the 
first non-whita character on the line. If 
used as the target of an operator, full lines 
are affected. 

Inserts at the beginning of a line; a synonym 
for l i. 

Joins together lines, supplying appropriate 
white space; one space between words, two 
spaces after a ., and no spaces at all if the 
first character of the joined line is ) • A 
count causes that many lines to be joined 
rather than the default two. 

Unused. 

Moves the cursor to the first non-white char­
acter of the last line on the screen. With a 
count <n> to the first non-white character on 
nth line from the bottom. Operators affect 
whole lines when used with L. 

Moves the cursor to the middle line on the 
screen, at the first non-white character on 
the line. 

Scans for the next match of the last pattern 
given to / or ?, but in the reverse direc­
tion; this is the reverse of n. 

Opens a new line above the current line and 
inputs text there. Terminate with (ESC). A 
count can be used on dumb terminals to 
specify a number of lines to be opened; this 
is generally obsolete, as the slowopen option 
works better. 

Puts the last deleted text back before/after 
the cursor. The text goes back as whole 
lines above the cursor if it was deleted as 
whole lines. Otherwise, the text is inserted 
between the characters before and at the cur­
sor. May be preceded by a named buffer 
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Q 

R 

s 

T 

u 

v 

w 

x 

y 

zz 
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specification "x to retrieve the contents of 
the buffer; buffers 1-9 contain deleted 
material, buffers a-z are available for gen­
eral use. 

Quits from vi to ex command mode. In this 
mode, whole lines form commands, ending with 
a RETURN. For all commands; the editor ex 
prompts with the colon. 

Replaces characters on the screen with char­
acters you type (overlay fashion). Terminate 
with (ESC). 

Changes whole lines, a synonym for cc. A 
count substitutes for that many lines. The 
lines are saved in the numeric buffers, and 
erased on the screen before the substitution 
begins. 

Takes a single following character, locates 
the character, · before the cursor in the 
current line, and places the cursor just 
after that character. A count <n> repeats 
the effect n times. Most useful with opera­
tors such as d. 

Restores the current line to its state 
before you started changing it. 

Unused. 

Moves forward to the beginning of a word in 
the current line, where words are defined as 
sequences of blank/non-blank characters. A 
count <n> repeats the effect n times. 

Deletes the character before the cursor. A 
count repeats the effect, but only characters 
on the current line are deleted. 

Yanks a copy of the current line into the 
unnamed buffer, to be put back by a later p 
or P; a very useful synonym for yy. Count 
<n> yanks n lines. May be preceded by a 
buffer name to put lines in that buffer. 

Exits the editor (Same as :xRETURN). If any 
changes have been made, the buffer is written 
out to the current file. Then the editor 
quits. 
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Backs up to the previous section boundary. A 
section begins at each macro in the sections 
option, normally a ".NH" or ".SH" and also at 
lines which start with a formfeed AL. Lines 
beginning with { also stop [[; this makes it 
useful for looking backwards, a function at a 
time, in C programs. If the option ~isp is 
set, stops at each (at the beginning of a 
line, and is thus useful for moving backwards 
at the top level LISP objects. 

Unused 

Forward to a section boundary; see [[ for a 
definition. 

Moves to the first non-white position on the 
current line. 

Unused. 

When the ' is followed by another ' the cur­
sor returns to the previous context. The 
previous context is set when the cursor is 
moved from the line. When followed by a 
letter a-z, returns to the position which was 
marked with this letter by the m command. 
When used with an operator such as d, the 
operation takes place from the exact marked 
place to the current position within the 
line. When is used, the operation takes 
place over complete lines. See forward quote 
( ' ) .. 

Appends arbitrary text after the current cur­
sor position; the insert can continue onto 
multiple lines by using RETURN within the 
insert. A count causes the inserted text to 
be replicated, but only if the inserted text 
is all on one line. The insertion terminates 
with ( ESC) • 

Backs up to the beginning of a word in the 
current line. A word is a sequence of 
alphanumerics, or a sequence of special char­
acters. A count <n> repeats the effect n 
times. 

An operator that changes the following object 
and replaces it with following input text. 
The c command must take an object, such as 
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the operator w. Terminated by (ESC). If 
more than one line is affected, then the pre­
vious text is saved in the numeric named 
buffers. If only part of the current line is 
affected, then the last character to be 
changed is marked by $. A count <n> affects 
n objects. For example, both 3c) and c3) 
change the following three sentences. 

An operator d deletes the following object; 
an object is an operator like w. If more 
than part of a line is affected, the text is 
saved in the numeric buffers. A count <n> 
affects n objects. Thus 3dw is the sames as 
d3w. 

Advances to the end of the next word, defined 
as for b and w. A count <n> repeats the 
effect n times. 

Finds the first instance of the next charac­
ter following the cursor on the current line. 
A count <n> repeats n times. 

Unused. 

Arrow keys h, j, k, 1, and H. 

Left arrow. Moves the cursor one character 
to the left. h and CTRL-H have the same 
effect. On terminals that send escape 
sequences (such as vt52, cl90, or hp), the 
arrow keys cannot be used. A count repeats 
the effect. 

Inserts text before the cursor; otherwise 
like a. 

Down arrow. Moves the cursor one line down 
in the same column. If the position does not 
exist, vi comes as close as possible to the 
same column. synonyms include AJ (linefeed) 
and ftN. 

Up arrow. Moves the cursor one line up. 
is a synonym. 

Right arrow. 
to the right. 

Moves the cursor one 
SPACE is a synonym. 

character 
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Marks the current position of the cursor in 
the mark register, which is specified by the 
next character a-z. Return to this position 
or use with an operator using' or '· 

Repeats the last string search command. 

Opens new lines below the current line; oth­
erwise like o. 

Puts texts after/below the cursor; otherwise 
like P .. 

Unused. 

Replaces the single character at the cursor 
with another single character. The new char­
acter may be a RETURN; this is the easiest 
way to split lines. A count replaces each of 
the following count characters with the sin­
gle character given; see R, which is usually 
more useful. 

Changes the single character under the cursor 
to the text that is inserted. Terminate with 
(ESC}. With a count, the count characters on 
the current line are changed. The last char­
acter to be changed is marked with $ (as in 
c} • 

Advances the cursor up to the character 
before the next character typed. Most useful 
with operators such as d and c to delete the 
characters up to a following character. Use 
• to delete more. 

Undoes the last change made to the current 
buffer. If repeated, will alternate between 
these two states. When used after an insert 
which inserted text on more than one lineu 
the lines are saved in the numeric named 
buffers. 

Unused. 

Advances to the beginning of the next word, 
as defined by b. 

Deletes the single character under the cur­
sor. With a count deletes that many charac­
ters forward from the cursor position, but 
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only on the current line. 

An operator, yanks the following object into 
the unnamed temporary buffer. If preceded by 
a named buffer specification, "x, the text is 
placed in that buffer also.- Text can be 
recovered by a later p or P. 

Redraws the screen with the current line 
placed as specified by the following charac­
ter; RETURN specifies the top of the screen, 
• the center of the screen, and - at the bot­
tom of the screen. A count may be given 
after the z and before the following charac­
ter to specify the new screen size for the 
redraw. A count before the z gives the 
number of the line to place in the center of 
the screen instead of the default current 
line. 

Retreats to the beginning of the preceding 
paragraph. A paragraph begins at each macro 
in the paragraphs option, normally, '.ip', 
'.lp,' '.pp,' '.QP,' and '.bp.' A paragraph 
also begins after a completely empty line, 
and each section boundary (see [[above). 

Places the cursor on the character in the 
column specified by the count. 

Advances to the beginning of the next para­
graph. 

Unus~~d. 

Interrupts the editor, returning it to com­
mand accepting state. 
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APPENDIX D 
vi QUICK REFERENCE 

Interrupting and Canceling 

File manipulation 

:w 
:wq 
:q 
:q! 
:e name 
:e! 
:e f 
:w name 
:w! 
: !cmd 
:n 
:f 
:sh 

write back changes 
write and quit 
quit 
quit; discard changes 
edit file name 
reedit, d i's card chang,es 
edit alternate file (also CTRL-A) 
write file name 
overwrite file name 
run cmd, then return 
edit next file in arglist 
show current file and line number (also CTRL-g) 
escape to shell {CTRL-d for return) 

Cursor Positioning within File 

CTRL-f 
CTRL-b 
CTRL-d 
CTRL-u 
G 
/<string> 
?<string> 
n 
N 
/<string>/+n 
?<string>?-n 
11 
[[ 
% 

D-1 

forward screenful 
backward screenful 
scroll down half screen 
scroll up half screen 
goto line (end default) 
next line matching <string> 
previous line matching <string> 
repeat last I or ? 
reverse last I or ? 
n'th line after <string> 
n'th line before <string> 
next section/function 
previous section/function 
find matching parenthesis or brace 

Zilog 
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Marking and Returning 

...... 
I I 

mx 
'x 
'x 

return to previous position in text 
cursor moves to first non-white character 
on the line at the previous position 
mark position with letter x 
to mark x at position within line 
to mark x at first non-white character in line 

Line Positioning 

H 
L 
M 
+ 

RETURN 

j 
k 

home window line 
last window line 
middle window line 
next line, at first non-white 
previous line, at first non-white 
same as carriage return; moves cursor to 
beginning of next line 
next line, same column 
previous line, same column 

Cursor Positioning within Line 

t 
e 
$ 
h or -> 
1 or <­
CTRL-H 
space 
f x 
Fx 
tx 
Tx 
; 
, 
I 

first non white 
beginning of line 
end of line 
forward 
backwards 
same as <-
same as -> 
find x forward 
.f backward 
upto x forward 
back upto x 
repeat last f F t or T 
inverse of ; 
to specified column 

Words, Sentences, Paragraphs 

w word forward 
b back word 
e end of word 
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) beginning of next sentence 
} beginning of next paragraph 
( beginning of previous sentence 
{ beginning of previous paragraph 
W blank delimited word 
B back W 
E to end of W 

Corrections During Insert 

CTRL-H 
CTRL-W 
erase 
kill 

erase last character 
erases last word 
your erase; same as CTRL-h 

\ 
ESC 
CTRL-? 
CTRL-D 
""CTRL-D 
0CTRL-D 
CTRL-V 

your kill; erase input this line 
escapes CTRL-h; your erase and kill 
ends insertions, back to command 
interrupt, terminates insert 
backtab over autoindent 
kill autoindent, for one line only 
kills all autoindent 
quote non-pr1nt1ng character 

Insert and Replace 

a append after cursor 
i insert before cursor 
A append at end of line 
I insert before first non-blank 
o open line below 
O Open above 
rx replace single character with x 
R replace characters 

Operators (double to affect lines) 

d delete 
c change 
< left shift 
> right shift 
I filter through command 
= indent for LISP 
y yank lines to buffer 
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Miscellaneous Operations 

C change rest of line 
D delete rest of line 
s substitute characters 
S substitute lines 
J join lines 

Zilog 

x delete character at cursor 
X delete character before cursor 
Y yank lines 

Yank and Put 

p put back line(s) after current line 
P put back line(s) before current line 
xp put from buff er x 
"xd del~te into buffer x 
"xy yank to buffer x 

Undo, Redo, Retrieve 

u undo last change 
U restore current line 

repeat last change 
•np retrieve nth last delete 

Entering/Leaving vi 

%vi name 
zz 

The display 

Last line 

edit name at top 
exit from vi, saving changes 

error messages, echoing input to :, /, ?, 
and !, feed back about i/o and large 
changes 

VI 

@lines 
-1ines 
CTRL-x 
tabs 

on screen only, not in file (on dumb terminals) 
lines past end of file 

D-4 

control characters, CTRL-? is delete 
expand to spaces, cursor at last 
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Simple Commands 

dw 
de 
dd 
3dd 
itextESC 
cwnewESC 
easESC 
xp 

D-5 

delete a word 
delete a word, leave punctuation 
delete a line 
delete 3 lines 
insert text text 
change word to new 
pluralize word 
transpose characters 
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Pref ape 

This manual introduces the ZEUS operating system. It 
includes the basic procedures and commands needed for day­
to-day use of the system. The major formatting programs and 
macro packages used for document preparation and hints on 
preparing documents are discussed. Descriptions of support­
ing software and ZEUS programming are also included. 

This manual is divided into four sections. Section 1 
describes how to log in, how to enter data, what to do about 
typing errors, and how to log out. Some of this information 
is dependent on the system and terminal that are being used, 
so this section must be supplemented by local information. 
Information required for day-to-day use of the system (such 
as commonly used commands) is found in Section 2. Section 3 
describes some of the formatting tools used in preparing 
manuscripts. Some of the tools used for developing programs 
are described in Section 4. 

For further information, refer to the System 8000 ZEUS 
Reference Manual and the System 8000 ZEUS Utilities Manual. 
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I.I. Logging In 
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SECTION 1 
GETTING STARTED 

ZEUS 

Terminals are connected to the system by a high-speed asyn­
chronous line. Log in when the message login: appears on 
the terminal. If this message ls not on the screen, press 
the RETURN key. If the message still does not appear, con­
tact the system administrator for assistance. 

When login: is displayed, enter the login name in lowercase, 
followed by a RETURN. For terminals that have only upper­
case, it is possible to type commands in uppercase. If the 
login name is typed in uppercase, the entire terminal ses­
sion must be performed in uppercase. The system does not 
respond until a RETURN is entered. If a password is 
required, the message Password: appears. Enter the pass­
word, followed by a RETURN. The password, which protects 
files from unauthorized access, is not echoed on the screen. 

When a prompt character appears on the screen, the system is 
ready to accept commands. The prompt character is usually a 
dollar sign ($) or a percent sign (%) •. (Messages of the day 
or notifications that mail is being held can appear on the 
screen before the prompt character.) 

1.2. Typing Commands 

Once the prompt appears, commands (requests that the system 
do something) can be entered. Type the command 

date 

followed by a RETURN. A response similar to 

Mon Jan 16 14:17:10 EST 1978 

is displayed. 

Always press RETURN after every command line; the system 
does not respond unless RETURN is pressed. 

The command who specifies everyone who is currently logged 
in to the system. Entering 

who 
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causes a response similar to the following: 

ski tty05 Jan 16 09:33 
gam ttyll Jan 16 13:07 

The time specifies when the user logged in; ttyxx indicates 
the terminal being used. 

If a typing mistake is made when a command is entered, 
thereby referencing a nonexistent command, the system 
responds with an error message. For example, typing 

whom 

results in the response 

whom: not found 

If the name of some other command is inadvertently typed, 
that command is run. 

If the terminal does not have tabs, type the command 

stty -tabs 

The system then converts each tab into the correct number of 
spaces when printing. If the terminal does have computer­
settable tabs, the command tabs sets the stops. Refer to 
stty(l) in the System 8000 ZEUS Reference Manual. (The 
notation sttY-_(_!) refers to the command stty in Section 1 of 
the System ~00 ZEUS Reference Manual). 

1.3. Unusual Terminal Behavior 

Sometimes the terminal functions incorrectly. For example, 
each letter may be typed twice, or RETURN may not cause a 
line feed or a return to the left margin. Logging out and 
logging back in may correct this. 

1.4. Typing Errors 

A typing error that is discovered before RETURN is typed can 
be corrected in one of two ways. Control-h (hitting "h" 
while holding down the control key) erases the last charac­
ter typed. Control-h can be repeated to erase characters 
back to the beginning of the line (but not beyond). 

Control-x erases the current input line. If a line of text 
has several errors, type control-x and then retype the line. 
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The system always echoes a new line after the control-x 
character. 

The stty(l) command can be used to change the erase and kill 
characters. Backspace can also be used as an erase charac­
ter, and control-x can be used as a kill character. 

1.5. Read-Ahead 

Read-ahead capability allows typing to be done as fast as 
possible, even while the system is responding to a command. 
If typing is done while the system is outputting text, the 
input characters appear intermixed with the output charac­
ters; however, they are interpreted in the correct order. 
Several commands can be typed one after another without 
waiting for each one to execute~ 

1.6. Stopping a Program 

Most programs can be stopped by typing the character RUB 
(usually the delete or rubout k~y on the terminal). On most 
terminals, the "interrupt" or "break" key can also be used. 
In a few programs, such as the text editor, RUB stops what­
ever the program is doing but does not stoP---the program 
itself. Hanging up the phone also stops most programs, but 
this is not a recommended method of exiting a program. 

1.7. Logging Out 

To log out, type a control-d or type 

logout 

It is not sufficient to turn off the terminal because ZEUS 
does not use a time-out mechanism. When using a phone, it 
is possible to log out by hanging up, but this is not recom-
mended. · 

1.8. Mail 

After logging in, the message 

you have mail. 

may appear. ZEUS provides a postal system, allowing for 
communication with other users on the system. To read the 
mail, type the command 
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mail 

Mail appears, one message at a time, with the most recent 
message given first. After each message, mail waits for a 
user response. Typing a d deletes the message. Typing 
RETURN causes mail to continue, leaving the message on the 
system; it will appear again the next time mail is read. 
Other responses are described in mail(l) of the System 8000 
ZEUS Reference Manual. 

To send mail to "joe" (a user whose login name is joe), type 

mail joe 

Then enter the text of the letter, using as many lines as 
necessary. After the last line of text, type control-d. 

There are other ways to send mail. Mail can be sent to one­
self as a handy reminder mechanism. Previously prepared 
mail can be sent to a number of people simultaneously. For 
more details, see mail(l)· 

1.9. Writing to Other Users 

A message like 

message from joe tty07 ••• 

may appear on the terminal, accompanied by a beep. This 
indicates that Joe is on line and wants to send a message. 
To respond, type the command 

write joe 

This establishes a two-way communication path, and messages 
can be exchanged via the terminals. This path is slow com­
pared to system response in general. It is necessary to 
terminate any program that is being run before messages can 
be received. (It is possible to temporarily escape from the 
editor. Refer to the editor tutorial in the System 8000 
ZEUS Utilities Manual.) 

To keep the messages from becoming intermixed, care should 
be taken to ensure that both users do not type messages at 
the same time. A common way of doing this is to type an o 
on a line by itself at the end of the message to indicate 
that the message is over. To terminate a conversation, each 
side must type a control-d or a delete character on a line 
by itself. 
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If an attempt is made to write to someone who is not logged 
in, the system responds with the message 

person not logged in 

If an attempt is made to write to someone who does not want 
to be disturbed, the system responds with the message 

permission denied 

If the target person is logged in but does not answer, type 
control-d to obtain a prompt. 

1.10. On-Line Manual 

The System 8000 ZEU~ Reference Manual is usually kept on 
line, and sections of it can be displayed at the terminal. 
The manual also contains the most up-to-date information on 
commands. To print a manual section, type 

man command-name. 

For example, to read about the who command, type 

man who 

1.11. Computer-Aided Instruction 

The ZEUS system has a program called learn that provides 
computer-aided instruction on the file system and basic com­
mands, the editor, document preparation, and programming in 
C. Enter the command 

learn 

for further information. 
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2.1. The Editor 

Zilog 

SECTIO~ 2 
DAY-TO-DAY USE 

ZEUS 

The ZEUS text editor, ed, is usually used to type papers, 
letters, programs, and~o store information in the computer. 
Refer to edCl> and E~ in the System 8000 ZEUS Reference 
Manual for in-depth explanations on how to usetl.1e editor. 

To create a file called junk containing some text, enter 

ed junk 

a 
text 

(invokes the text editor; the system 
responds by listing the number of 
characters in the file) 

(command to ed, to add text) 

(signals the end of adding text) 

A period (.) typed by itself at the beginning of a line 
indicates the end of text addition. Until it is entered, 
everything typed is treated as text to be added, and no 
other ed commands are recognized,. 

To store the information that has been typed into a file, 
use the editor command w. The editor responds by listing 
the number of charactiers in the file junk. Until the w com­
mand is entered, nothing is stored permanently. Therefore, 
if the user hangs up or logs out, the information is lost. 
(There is, however, a special feature of ZEUS that saves the 
edited data in a file called ed.hup.k) After a w command is 
issued, the stored :informat1on can be accessed at any time 
by typing 

ed junk 

To exit from the editor, type a quit (q) command. If the q 
command is entered before the text has been stored, ed 
prints a ? as a reminder. Entering a second q followed by 
an exclamation point (!) causes the exit to take place. 

Now create a second file called temp in the same manner. 
Two files, junk and tE~mp, should--riO'W exist. 
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2.2. The List Commands 

The list (ls) command lists the names (not contents) of all 
files in the directory. If 

ls 

is typed~ the response is 

junk 
temp 

These are the two files just created. Unless an optional 
argument is added to the ls command, the names are listed 
alphabetically. Other variations are possible. For exam­
ple, the command 

ls -t 

lists the files 
changed, with 
Typing 

in the order in which they were last 
the most recently changed file listed first. 

ls -1 

produces a long listing similar to the following: 

-rwxrwxrwx 1 bwk 
-rwxrwxrwx 1 bwk 

41 Jul 22 2:56 junk 
78 Jul 22 2:57 temp 

The date and time indicate when the last changes to the file 
were made. The 41 and 78 refer to the number of characters 
in the file. The initials bwk indicate the owner of the 
file, that is, the person who created it. The -rwxrwxrwx 
specifies who has permission to read, write, and execute the 
file. The first dash in each line indicates an ordinary 
file; a d instead of a dash indicates a directory. The 
left-most rwx indicates the read, write, and execute permis­
sions for the owner of the file. The middle rwx pertains to 
the read, write, and execute permissions for~e user group 
to which the owner belongs. The right-most rwx pertains to 
everyone else. In this example, everyone has read, write, 
and execute permission. For more information, refer to 
chmod(!} and chmod(~). 

Listing options can be combined. For example, the command 
ls -lt gives a long listing (-1) in time order (-!). More 
information is found in ~s<!>· -

The use of optional arguments that begin with a dash (like 
-t and -1 t) i s a co mm on convent ion for ZEUS pro g rams • In 
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general, if a program accepts such optional arguments, they 
precede any file name arguments. The various arguments must 
be separated with a blank space (ls-.!_ is not the same as 
ls -.!_). 

2.3. Displaying Files 

Use the editor to display a file of text on the screen. Type 

ed junk 
l,$p 

and ed lists the number of characters in junk and then 
displays the entire file on the screen. 

It is not always feasible to use the editor for displaying 
files. There is a limit to the size of files that ed can 
handle, and only one file can be displayed at a time. There 
are alternate programs suitable to specific applications. 

The cat command displays the contents of all the files named 
in a-list. For example, 

cat junk 

displays the file jun~, and 

cat junk temp 

displays the files ~nk and temp. The files are simply con­
catenated (hence the name cat) onto the screen. 

The pr command produces formatted displays of files. As 
with-cat, E!. displays all the f,i les named in a 1 ist, but .E!. 
displays text in formatted form, including· headings with 
date, time, page number, and file name at the top of each 
page. The command 

pr junk temp 

displays junk, then skips to the top of a new page and 
displays temp. 

The pr command can also produce multicolumn output. For 
example, 

pr -3 junk 

prints the file junk in three-column format. Any number of 
columns can be printed. See .E!_(_!) for more information. 
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The command 9-29. displays the contents of a specified file 
one page at a timeo For example, 

dog junk 

displays the first page of the file junk on the terminal. 
Pressing the RETURN key causes the text to scroll forward, 
displaying the next page. 

There are also programs that print ZEUS files on a high­
speed printer. See .!.E!_ in the ZEUS Reference Manual. The 
nroff and troff programs are more complete text formatters. 
They are discussed in Section 3 and in the ZEUS Utilities 
Manual. 

2.4. Rearranging Files 

A file can be moved from one place to another (which amounts 
to changing the name) using the mv command. For example, 
typing 

mv junk stuff 

moves the contents of the file junk into the file stuff. If 
the ls command is entered, the response is now 

stuff 
temp 

NOTE 

If a file is moved to another file that already 
exists, the already existing contents are lost 
forever~ 

To make a copy of a file, use the cp command. 

cp stuff templ 

makes a duplicate copy of stuff in templ. 

The rm command removes (deletes) files from a directory. 
For example, 

rm temp templ 
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deletes the files !_emp and temp!. 

NOTE 

Be very careful when using the rm command. Once 
files are removed with the rm command, they no 
longer exist in the directory and can never be 
recovered. 

ZEUS 

A warning is displayed if one of the named files does not 
exist. Otherwise r~, like most ZEUS commands, does its work 
silently. 

2.5. File Names 

File names can be no longer than 14 characters. Although 
almost any character can be used in a file name, it is 
recommended that only letters, numbers, and the period be 
used. This is to avoid characters that might have other 
meanings. For example, if a file were created with the name 
-t, listing it by name would be difficult, if not impossi­
bTe, because -t is an optional argument for requesting a 
time-order listing. 

If a large manual is being typed, it must be divided into 
several smaller sections because the size of files that ed 
can handle is limited. The document should therefore be 
typed as a number of smaller files. Each chapter can be in 
a separate file named chap!, chap2, etc., or each chapter 
can be broken into several files named chapl.l, chapl.2, 
chapl.3, chap2.l, chap2.2, etc. This naming system makes 
the relationship between the files obvious. 

One advantage to a systematic naming convention is that the 
entire book can be displayed with one command, such as 

pr chap* 

The asterisk (*) is a pattern matching character that means 
"anything at all," so this command prints in alphabetical 
order all files whose names begin with chap. This shorthand 
notation is used system-wide, not just with .E.!:.· For exam­
ple, to list all the names of the files in the manual, enter 

ls chap* 

This lists 

chapl.l 
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chapl.2 
chapl.3 
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The * is not limited to the last position in a file name--it 
can be anywhere and can occur several times. For example, 

rm *junk* *temp* 

removes all files that contain junk or t:mp as any part of 
their name. As a special case, * by itself matches every 
filename, so 

pr * 
prints all the user's files in alphabetical order; and 

rm * 
removes all !iles in the current directory. 

The * is not the only pattern-matching feature available. 
It is possible to match a group of characters by enclosing 
them in brackets ([ ]) • For example, if only Chapters 1 
through 4 and Chapter 9 are to be printed, type 

pr chap[l2349]* 

A range of consecutive letters or digits can be abbreviated. 

pr chap[l-49]* 

A range of letters can also be specified with brackets. For 
example, [~-~] matches any character in the range ~ through 
z. 

The question mark (?) pattern matches any single character. 
For example, 

ls ? 

lists all files that have single-character names, and 

ls -1 chap?.l 

lists the first file of each chapter (chapl.l, chap2.l). 

To cancel the special meaning of * or ?, enclose the argu­
ment in single quotes. 

ls '?' 
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2.5.1. Directories and Path Names: Generally, each user 
has a private directory containing only the files that 
belong to that user. When logged in, the user is in his/her 
private directory, and unless special action is taken when a 
new file is created, it is created in the directory the user 
is currently in. This is most of.ten the user's own direc­
tory, and therefore, the file is unrelated to any other file 
of the same name that exists in someone else's directory. 

All files are organized in sets located in a tree, with the 
individual user's files located several branches outward 
from the root. Any file in the system can be found by 
starting at the root of the tree and moving along the proper 
set of branches. It is also possible to move inward toward 
the root. 

The command pwd (print working directory) prints the path 
name of the directory the user is currently in. 

The response to the pwd command is something similar to 

/z/your-name 

This indicates that the user is currently in the directory 
your-name, which is in the directory /~, which is, in turn, 
in the root directory, called /. 

Typing 

ls /z/your-name 

lists the same file names obtained from the ls command 
alone. With no arguments, ls lists the contents of the 
current directory; given the name of a directory, it lists 
the contents of that directory. 

Typing 

ls /z 

prints a series of names, among which is your-name. In many 
installations, z is a directory that contains the direc­
tories of all us~rs of the system. 

Typing 

ls I 

gives a response something like: 

bin 
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dev 
etc 
lib 
tmp 
usr 

Zilog ZEUS 

These are the basic directories of files--the root of the 
tree. 

The full name of the path to be followed from the root 
through the tree of directories to get to a particular file 
is the path name. The path name of the file junk is 

/z/your-name/junk 

It is a universal rule in the ZEUS system that anywhere an 
ordinary file name can be used, a path name can be used. 

Here is a picture of the tree used in this document: 

(root) 
I I \ 

I I \ 
I I \ 

bin etc z dev tmp 
I I \/ I \ I I \ I I \ I I \ 

I I \ 
I I \ 

adam eve 
I I \ 

I 
junk 

mary 
\ 

\ 
temp 

junk 

Observe that mary's junk file is unrelated to eve's junk 
file. 

To obtain a listing of files in another user's directory, 
type 

ls /z/neighbor-name 

To copy of one of these files, type 

cp /z/your-neighbor/his-file yourfile 

If users do not want other people examining these files, 
privacy can be arranged. Each file and directory has read­
write-execute permissions for the owner, a group, and every­
one else, which control file access. (See ls(l) and 
chmod(l) for details.) For an executable file, tne- owner 
generally has read, write, and execute permission; other 
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people in the ownerws group might have read or execute per­
mission; everyone else might h•ve only execute permission. 

As a final experiment with path names# try 

ls /bin /z/bin 

2.5.2. Current Directory: When the name of a file (com­
mand) is entered in response to the prompt character, the 
system looks for an executable file of that name in the 
current directory. If the file is not found in the current 
directory, the system searches /bin, and finally /usr/bin. 
The search path, which is normally the current directory, 
/bin, and /usr/bin can be changed. (See sh(_!) and csh(_!) in 
the ZEUS Reference !~anual.) 

If a user works regularly with.someone else on common infor­
mation in the other's direct9ry, the user could simply log 
in under the other's login name each time the information is 
needed. It is also possible to change directories. Type 

cd /z/your-friend 

and a file name used with a command like cat or E.!. refers to 
the file in your·-friend directory. Changing directories 
does not affect any permissions associated with a file. 
That is, if a file could not be accessed from the user's own 
directory, changing to another directory does not alter that 
fact. 

Type 

pwd 

to find out which directory is the current directory. 

2.5.3. Subdirectories: It is convenient to arrange files 
so that all files on a related subject are in a directory 
that is separate from other projects. For example, when 
writing a manual, it might be helpful to keep the text in a 
directory called book. To make the directory, use the com­
mand 

mkdir book 

This creates the directory called book. 
directory, type 

cd book 
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Separate files can now be established in this directory. 
The path name of this directory is: 

/z/your-name/book 

To move back up to the login directory (one level up in the 
tree), type 

cd 

The double period ( •• ) indicates the parent of the currently 
accessed directory. A single period (.) is an alternate name 
for the working directory. 

To remove the directory book, type 

rm book/* 
rmdir book 

The first command removes all files from the directory, and 
the second removes the empty directory. 

2.6. Using Files Instead of Terminal Input and Output 

Most of the commands discussed so far produce output on the 
terminal. Some, like the editor, also take their input from 
the terminal. In ZEUS systems, input, output, or both can 
go to or from files rather than the terminal. For example, 

ls 

lists all files on the terminal screen. However, entering 

ls >filelist 

places a list of files in the file filelist, which is 
created if it does not exist or is overwritten if it does. 
The symbol > means that the output should go to the follow­
ing file rather than the terminal screen. Several files can 
be combined into one by capturing the output of cat in a 
file. For example, 

cat fl f2 f3 >temp 

This concatenates !..!_, !±i and _fl into the file temp. 

The symbol >> operates very much like > does. It means add 
the listed files to the end of the file that follows the 
symbol. That is, 
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cat fl f 2 f3 >>temp 

means to add fl, f2, and f3 to the end of whatever is 
already in temp 1[insteaa-of overwriting the existing con­
tents of temp). As with >, if temp does not exist, it is 
created. 

The symbol < means take the input for a program from the 
following file instead of from the terminal. For example, 
it is possible to create a file called script containing a 
group of editing commands that produces a specified set of 
changes. Typing 

ed file <script 

causes the set of editing commands to be executed throughout 
the file. 

As another example, ed can be used to prepare a letter in 
the file let. Then-,-the letter can be sent to several peo­
ple with 

mail adam eve mary joe <let 

2~7~ Pipes 

A pipe is a means of connectin9 the output of one program to 
the input of another program so that the two run as a 
sequence of processes. A command line that uses pipes is 
called a pipeline. 

For example, 

pr f g h 

displays the files f, ~' and h, beginning each on a new 
page. It is possible to display them together without page 
breaks by entering 

cat f g h >temp 
pr <temp 
rm temp 

A simpler way to do this is to take the output of cat and 
connect it to the input of .E!_ by using a pipe. 

cat f g h I pr 

The vertical bar (I), which is the pipe command, means take 
the output from Ci3t, which would normally have gone to the 
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terminal, and put it into pr to be formatted. 

The pipeline 

ls I pr -3 

displays a list of files in three columns. 

ZEUS 

Any program that reads from the terminal can also read from 
a pipe. Any program that writes to the terminal can also 
drive a pipe. Any number of elements can be used in a pipe­
line. 

Many ZEUS programs are written so that they can take their 
input from one or more files if file arguments are given. 
If no arguments are given, the programs read from the termi­
nal and can be used in pipelines. One example is pr. 

pr -3 a b c 

prints files~, ~, and c in order, in three-column format. 
The command 

cat a b c I pr -3 

produces the same output; £!: prints the information coming 
down the pipeline in three-column format. 

2.8. The Shell 

The shell is the program that interprets the commands and 
arguments entered at the terminal. (See sh(l) and csh(l).) 
It also interprets characters that have special meaning- in 
ZEUS. For example, two programs can be run with one command 
line by separating the commands with a semicolon (;). The 
shell recognizes the semicolon and breaks the line into two 
commands. In the command line 

date; who 

the shell executes the date and who commands before return­
ing with a prompt character. 

More than one program can be run simultaneously. For exam­
ple, if something time consuming, like the editor script, is 
being run, type 

ed file <script & 

The ampersand at the end of a command line means start the 
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command running in the background and then take further com­
mands from the terminal immedi~tely. To prevent the output 
from interfering with what is being done on the terminal, 
type 

ed file <script >script.out & 

which saves the output lines in a file called script.out. 

When initiating a command with.&, the system replies with a 
number called the process number, which identifies the com­
mand so that it can be stopped later. To stop the command 
from executing, type 

kill process-number 

If the process number is forgotten, the command ps lists the 
process numbers of: everything that ls is running. (It is 
possible to use the command kill 0, which kills all the user 
processes that are running. This-command should, of course, 
be used with caution.) The command ps -a lists all programs 
in the system that are currently running. 

The command 

(command-!; command-2; command-3) & 

can be used to start three commands in the background. A 
background pipeline can be started with 

command-I I command-2 & 

Just as the editor or some similar program can take its 
input from a file~ instead of from the terminal, the shell 
can read a file to get commands. For instance, suppose the 
tabs on the terminal are to be set, and the date and who is 
on the system are to be displayed every time the user logs 
in. The three necessary commands (tabs, date, who) can be 
put into a file called startup. To run this program, type 

sh startup 

The shell then runs with the file startup as input. This 
has the same effect as entering the contents of startup on 
the terminal. 

To eliminate the need to type sh each time, use the command 

chmod +x startup 

The chmod command marks the file as executable; the shell 
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recognizes this and runs it as a sequence of commands. 
Thereafter, type only 

startup 

to run the sequence of commands. 

If star~ is to be run automatically after every login, 
place its contents in the current home directory in a file 
called .profile (if running in shell), or .cshrc (f the 
shell runnTng-rs the C shell). When the shell gains control 
after the login, it looks for and executes the .profile or 
.cshrc file. 
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DOCUMENT PREPARATION 
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The ZEUS system has two major formatting programs for docu­
ment preparation: nroff, which produces output on terminals 
and line printers-, and troff, which drives a photo­
typesetter. 

3o2. Formatting Programs 

Formatting programs use commands tha;t are entered along with 
the text that is to be formatted. The commands indicate in 
detail how the formatted text is to look. For example, 
there ace commands that specify how long lines should be, 
whether to use single or double spacing~ and what running 
titles are to be used on each page. 

For nroff and troff, several packages of canned formatting 
requests called macro packages are available. These allow 
specification of formatting elements such as paragraphs, 
r u n n i ng ti t 1 es , f o o t no t es , and mu 1 tic o l um n o u t put • It i s 
not necessary to learn nroff and troff to use these macro 
packages. Formatting requests typically consist of a period 
and two uppercase letters; for example, .TL is used to 
introduce a title, and .PP is used to begin anew paragraph. 

A document is typed so that it looks something like this: 

.TL 
title of document 
.AU 
author name 
.SH 
section heading 
.PP 
paragraph ••• 
• PP 
another paragraph 
.SH 
another section heading 
.PP 

The precise meaning of .PP depends on whether the output 
device being used is a typesetter or terminal. For example, 
a paragraph is normally preceded by a space {one line in 
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nroff, one half line in troff), and the first word is 
indented. These rules can be changed as r.equired. 

To print a document in standard format using -ms, use the 
command 

troff -ms files 

for the typesetter and 

nroff -ms files 

for a terminal. The -ms argument tells troff and nroff to 
use the manuscript package of formatting requests. (Refer 
to ms<z> for more information.) 

There are several similar packages; see the information on 
text formatting in the System 8000 ZEUS Utilities Manual. 

3.3. Supporting Tools 

In addition to the basic formatters, there are other sup­
porting programs for document preparation. 

Any spelling errors in a document can be detected by the 
programs spell and ~· The spell program compares the 
words in the document to a dictionary, then prints those 
that are not in the dictionary. The !YEQ_ program searches 
for words that are unusual, then prints~m. . 

The ~ program examines a set of files for lines that con­
tain a particular text pattern. For example, 

grep 'ing$' chap* 

finds all lines that end with the letters ing in the files 
chap*. (It is always good practice to put single quotes 
around the pattern being searched for, in case it contains 
characters like * or $ that have a special meaning to the 
shell.) The gr7p program is useful for discovering which set 
of files contains the misspelled words detected by spell. 

A list of the differences between two files is printed by 
diff. Two versions of something can be compared automati­
caITy, eliminating the necessity of proofreading. 

The words, lines, and characters in a set of files are 
counted by we. 
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The tr program translates characters into other characters. 
For example, it converts uppercase to lowercase and vice 
versa. The following command translates uppercase into 
lowercase: 

tr A-Z a-z <input >output 

Files can be sorted in a variety of ways by sort. 

The ptx program makes a permuted index (keyword-in-context 
1 is ting) • 

The sed program provides many of the editing facilities of 
ed, but can apply them to arbitrarily long inputs. 

For more information on these programs, see the System 8000 
ZEUS Reference Manual. 

3m4. Hints fqr ~reparing Documents 

Most documents go through several drafts before they are 
finished. The following hints make the process of revising 
drafts easier.. 

When the text is being typed, start each sentence on a new 
line, make lines short, and break lines at natural places, 
such as after commas and semicolons. Since most people 
change documents by rewriting phrases and adding, deleting, 
and rearranging sentences, these precautions will simplify 
any editing done to the document. 

Keep the individual files of a document short (perhaps ten 
to fifteen thousand characters). Larger files edit more 
slowly, and of course, if an error is made, it is better to 
have destroyed a small file rather than a big one. Split 
documents into files at natural boundaries. 

Refrain from deciding formatting details too early. One of 
the advantages of the formatting packages is that they per­
mit decisions to be delayed until the last possible moment. 
As long as the text has been entered in some systematic way, 
it can always be cleaned up and reformatted by a judicious 
combination of editing commands and request definitions. 
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The ZEUS system is a productive programming environment 
because it offers a rich set of programming tools. Facili­
ties such as pipes, I/O redirection, and the capabilities of 
the shell make it possible to do a job by pasting together 
programs that already exist instead of writing from scratch. 

The pipe mechanism allows fabrication of complicated opera­
tions out of spare parts that already exist. For example, 
an early version of the spell program was 

cat • • . I tr I t r • • • I sort I u n i q I co mm 

where cat collected the files, the first tr put each word on 
a new~-line, and the second tr deletecr-punctuation. The 
information was then sorted intodictionary order. The uniq 
command discarded duplicates, and comm printed words that 
were in the text but: not found in the dictionary. 

The editor can be made to do things that 
require special programs on other systems. 
list the first and last lines for each file 
files, the following can be laboriously typed 

ed 
e chapl.l 
lp 
$p 
e cha pl. 2 
lp 
$p 
etc. 

An easier way is to type 

ls chap* >temp 

would normally 
For example, to 

in a set of 

This lists the file names in the temp file. Then this file 
can be edited to incorporate the necessary series of editing 
commands (using the global commands of ed). When- these com­
mands have been written into script, thecommand 

ed <script 
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produces the same output as the laboriously typed list of 
commands. Alternately, since the shell performs loops, it 
is possible to repeat a set of commands over and over again 
for a set of arguments. For example, 

for. i in chap* 
do 

ed $i <script 
done 

sets the shell variable i to each file name in tur.n, then 
does the command@ This command can be typed at the terminal 
or put in a file for later execution. 

4.2. Programming the Shell 

The shell itself is a programming language with variables, 
control flow (if-else, while, for, case), subroutines, and 
interrupt handling.---sfnce ther-e--are-ffiany building-block 
programs, a new program can sometimes be created by piecing 
together some of the building blocks with shell command 
files. 

Examples and rules for running the shell and the C shell can 
be found in SHELL~ and CSHELL in the System 8000 ZEUS Utili-
ties Manual.~~- --~ --~ 

4.3. Programming in c 

ZEUS and most of the programs that run on it are written in 
C. C is an easy language to learn and use. It is intro­
duced and fully described in The ~ Programming Language by 
B. W. Kernighan and D. M. Ritchie (Prentice-Hall, 1978). 
See the System ~000 ZEUS Reference Manual for additional 
information. 
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