




















































































































If the check for interactive usage in line 2 had proved 
true, then you would be going through a different execution 
sequence before getting to lines 19 through 21. In such a case, 
control would, of course, skip over lines 3 and 4, go to line 5 
and start executing at line 6. 

Line 6 checks to see if you are creating a new process at 
this point in your interactive usage. A new process is created 
by the new proc command or by an error that cancels your process. 
The new proc command cancels the current process and sets up a 
new one, using the control arguments given initially with the 
login command and the optional argument to the new proc command 
itself. It's as though you logged out and immedTately logged 
back in. The start up.ec is again invoked automatically when a 
new process is started. The optional argument the system 
automatically gives in the first position with the invocation of 
the start up.ec is the character string login or new proc, 
depending on whether the invocation is coming from the initial 
log in or from the new proc �c�o�m�~�a�n�d�.� So in line 6, &1 is 
substituted with one of- those strings. If that string is 
new proc, then the equal active function returns true and 
execution is shifted to line 10, &label new_proc. 

What the �~�g�o�t�o� control statement in line 6 nasses over are 
executions that would have been accomplished at the initial 
interactive log in and would not need repeating. Line 7 provides 
for a special handling of the message of the day. If you have no 
start up, the message is printed each time you log in; but when 
you once place a start up.ec in your home directory, the system 
assumes that you are taking action on your own to examine the 
message and thus stops printing it automatically. When 
incorporated in your start up, the print motd command keeps a 
copy of the last �~�e�s�s�a�g�e�- of the day In 8 segnent (called 
Person id.motd) in your home directory. Each time the command is 
invoked, usually during execution of your start up, it compares 
the current message with the saved one and prints-the current one 
if it is changed from the saved copy. This way you don't have to 
see the message again and again when once is enough. 

The check info segs command in line. 8 is handy to have in 
the start up because it prints a list of new or modified segments 
in the info segment library each time you log in. Much like the 
print motd command, it controls the listing by saving the current 
time Tn the user's profile so that when it is invoked again, it 
lists only info segments created or modified since the last 
invocation. 
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Line 9 checks your mail for you each time you log in 
interactively. By making the procedure conditional, as is done 
here, you can avoid the full printing of all your mail that you 
would get if you simply used the print mail command & This way, 
nothing is printed if you have no rnail,-and only "You have mail." 
is printed if you do. When this latter is the case, you can then 
type the read mail commana, 
control over printing the 
finished executing. 

which allows you 
messages, after 

a great deal of 
the start_up has 

Provided you are not running an absentee process, your 
start up executions will eventually get to line 10, whether from 
the &goto in line 6 or by executing through line 9. In either 
case, you will then pass on to lines 11 through 18 and then, of 
course, go on from 19 through 21, as in all start up invocations. 
What happens here is first, in line 11, an unconditional setting 
of terminal modes to polite. Polite holds the printing of any 
output sent to your terminal (eag~, messages from other users) 
while you are typing input until the carriage returns to the left 
margin (i.e., when you type a newline). 

The accept messages command in line 12 allows your process 
to accept messages sent by the send_message command and notices 
of the form "You have mail." sent by the send mail command. The 
-print control argument prints all messages sent to you by the 
send message command since the last time you were logged in and 
accepting messages. Messages and mail notices sent while you are 
logged in will then be printed out at your terminal, in this case 
when you next return the carriage to the left margin because you 
have the polite mode on. This is necessary because 
mail, performed by line 9 in this start up, does 
messages sent by the send_message command~ 

check -F',...,.,... 
...LV.L 

not check for 

If, while you are logged in, you defer messages with the 
defer messages command, all mail and messages sent to you are 
saved- in your mailbox and can be read with the read mail or 
print_messages commands. 

The only lines in this start up that we haven't discussed 
thus far are 13 through 18. These b lines contain three tests of 
terminal types, the procedure explained above using TN300 as an 
example. The three included in this start up are three that a 
user is very likely to encounter--TN300, ASCII, and VIP7801. But 
this start up.ec would not prevent its user from logging in on 
another terminal. That terminal's default modes would simply be 
in force because no special modes are set by the start up. Of 
course, the user could easily set modes for that terminal by 
using the set_tty command while logged in. 
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The only convention used in these six lines that was not 
explained earlier is the Alfecho mode. The circumflex character 
(A) acts as a negation, turning the particular mode off. This 
start up uses Alfecho because the TermiNet 300 has the automatic 
linefeed switch. 

Because it provides a way of storing oft-used command 
sequences, an abbreviated way of invoking them, and an internal 
means for controlling their execution, the exec com command is 
one of the most powerful and useful features of the Multics 
system. And there are yet other aspects of the feature which can 
enhance your efficiency on the system. There are facilities for 
adding search paths to the exec com search list, for answering 
questions generated by exec com sequences, for combining a number 
of exec corns into one segment, and for handling conditions raised 
during execution of an exec com. In fact, there are ways that 
you can call one exec com from another, or reenter the current 
one at an earlier point. These additional features are explained 
in full in the MPM Commands. 
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SECTION 7 

ADDITIONAL CONCEPTS 

The purpose of this section is to explain several concepts that 
are important in computer technology and have somewhat specialized 
applications in Multics. Some of these concepts you've probably 
encountered already and others you no doubt soon will. The 
presentation here will stay mainly on the conceptual level, that is, 
wi th no exp lanation of the procedure for impleme nting the processes. 
Any applications demonstrated will be used simply for the purpose of 
illustrating how a concept is applied to a procedure. 

ONLINE 

Being online means being logged in, entering information and 
using information already stored in the system. In Multics, online 
is an interactive process in that the system responds immediately to 
the user's input. This way you do not have to prepare an entire job 
beforehand to be run all at once; instead, the system will 
interact with you. 

A necessary additional aspect of interactive usage is 
time-sharing. Many users can interact with the system at the same 
time, even to the point of sharing the same segments simultaneously. 
For this reason, the system tells you each time you log in how many 
people are online and how many the system can accommodate at that time. 
And because the computer is shared this way, you may sometimes be 
preempted while working on the system. 
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ABSENTEE 

Absentee, on the other hand, is a process that can be run when 
the user is not logged in and interacting with the system. Instead, 
the user prepares an entire job beforehand and has it run at a 
specified time. It is analogous to batch processing on other 
systems. And an absentee job is not a time-sharing process in the 
sense that online processes are. The absentee job is placed in a 
waiting line (a queue) and run as background to the normal interactive 
work on the system. 

The principal difference between an absentee process and an 
interactive one is that in an absentee process the I/O switches are 
attached to special absentee segments instead of to aterminal. One 
of these segments is the control segment containing commands and other 
input data which you create wi th a text edi tor. The other is an output 
segment which stores the results of the absentee job. The system adds 
a third component to the User id to distinguish absentee from 
interactive processes: absentee processes are labelled 
Person id.Project id.m while interactive processes use an "a" as the 
third -component. These third components are called "instance 
tags." 

The details of executing absentee processes are given with the 
enter_abs_request command in the MPM Commands. 

Punched cards, when they are run on Multics, are processed in 
a batch similar to the manner in which absentee jobs are processed. 
The standard way of handling card decks in Multics is to place the 
deck in the card reader and read it into a system pool. You then log 
in on a terminal and transfer the card file from the system pool to 
your working directory using the copy cards command. The segment 
that this command creates is stored in the system can be used in 
interactive and absentee processes, just as a segment created on a 
terminal would be used. 

STORAGE SYSTEM 

The segment is the basic unit of storage in the Multics 
system. It can vary in size, that is, in the amount of information 
it contains, and it may contain a collection of program instructions, 
text or other data, or it may be empty (a null segment). There is 
a limi t to the amount of information that can be stored in a segment, 
but if any single collection of information is too long for one 
segment, it can be stored in a group of segments called a multisegment 
file. 
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Multics keeps track of segments by cataloging them in 
directories. The base directory, the one from which all other 
directories and all segments emanate, is called the root 
directory. Figure 7-1 uses a representation of an inverted tree 
to demonstrate the relation of user Tom Smi th and his project, 
Pubs, to the root. (Directories are represented by rectangles and 
segments by lozenges.) Notice the two directories immediately under 
the root (sss and udd). The sss (system Ii brary standard directory) 
is one of several library directories-that catalog all the system 
commands and subroutines. The udd (user directory directory) 
di rectory is a catalog of project director ies. I t contains one 
directory entry for each project on the system. Likewise, each 
project directory normally contains one directory for each user on 
that project. 

The Multics system's virtual memory makes all segments in the 
storage system directly addressable. That means that in effect there 
is hardly any difference between main memory and secondary storage 
on Multics: information can be retrieved from storage virtually as 
fast as from memory. 

Since the physical movement of information between secondary 
storage and main memory is totally automatic, its structure is of no 
concern to the user when working on a process. A user does not have 
to be concerned wi th where and on what devi ces the segments 
reside. 
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Figure 7-1. Hierarchical Storage System 

7-4 CH25-00 



SEARCH RULES 

Whenever the user issues a command or references a program or 
other segment, the system must search throu gh director ies to find the 
specified command or program. This search is regulated by a list of 
search rules that specify a set of directories to be searched in a 
particular order. But the search rules that the system automatically 
follows may be changed or supplemented by the user. The 
set search rules command enables the us-er to change the default 
search rules, and the add search rules and delete search rules 
commands enable the user to -add or -delete search directories. To 
check your current search rules, you can invoke the 
print_search rules command. 

Adding another directory to be searched after the working 
directory is a convenient way for an entire project to share a group 
of special programs peculiar to the work of that project. After a 
user on the project adds this special directory to the search rules, 
any programs in that directory can be executed as easily as the system 
commands. This addition to the search rules means that each user on 
the project saves the time and cost of either copying each one of the 
programs or linking to each one. 

Also, by manipulating the search rules, the user can determine 
whether a system command or a user-written command with the same name 
is to be used. 

LINKING 

Multics allows a user to create a link to a segment anywhere in 
the storage system, as long as access to the directory of the linked 
segment is available. By creating a link, you can reference another 
segment as though it were in the directory containing the link. In 
short, you can use this particular segment without actually having 
to make a copy of it. 

Linking with the link command is not to be confused with dynamic 
linking. The latter is the Multics term for the mechanism in the 
system that provides a highly efficient means of referencing stored 
segments. It is enough, for our purposes here, to say that, with 
dynamic linking a segment must be searched for only once during a 
process. When a segment is found by using the search rules, its place 
in the storage system is remembered so that another search does not 
have to be made the next time the segment is needed. 
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BO UN D SEG ME NTS 

A bound segment is a single executable segment made up of two 
or more separately compiled segments. Normally, you would bind 
program segments that you intend to execute together repeatedly. 
(See the bind command in MPM Commands.) Bound segments are easier 
for the user to process, and the system can run them much more 
efficiently than under the regular dynamic linking procedure. In 
fact, by binding segments you can not only save execution time, you 
can also save money through decreased computing time and storage 
space. 

ARCHIV E SEGMENTS 

Each segment in Multics is assigned space in increments of pages. 
Since this can result in quite a bit of blank space on the last page 
of segments, Multics provides the archive command to pack the contents 
of individual segments together into one archive segment. You can 
maintain control over these individual segments by invoking the 
archive command with different arguments, (see the archive command 
in MPM Commands). The advantage of archive segments is that they 
reduce the user's storage load and therefore cost. 

EDITOR MACRO 

In general computer terminology, macro refers to a group of 
executable statements. To that extent a macro is like an exec com 
segment on Multics. But in Multics the term macro is applied only 
to a sequence of text editor requests. This sequence of requests, 
called an edi tor macro, acts like a program or exec com. Placing it 
in a separate buffer preserve sit for repeated application in the text 
editing environment. 
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APPENDIX A 

GLOSSARY 

The following list of terms is meant to add to the ~lossary 
provided in Part I of this New Users' Introduction (CH24). Most 
of the terms appear for the first time here, though several are 
repeated with expanded definitions. 

absolute pathname 
see pathname, absolute 

character string 
One group of 
signifies one 

characters unbroken 
word to Multics. The 

include alphabetic, numeric and some 
(periods, hyphens, and underscores). 

command level 

by blanks; it 
characters may 

other characters 

The state the computer is in when it is ready to accept 
command lines. You are at command level when you log 
in, when a command completes execution or encounters an 
error, or when you stop command execution by issuing a 
quit signal. Command levels above level 1 are 
indicated by the ready message. 

command processor 
The program that interprets command lines and calls the 
appropriate programs, after processing parentheses and 
active functions. 

component (entryname) 
A part of an entryname. Entryname components are 
separated by a period (e.g., data base is the second 
component of the entryna~e random.data_base.plans)_ 
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crash (FNP) 
an unplanned termination of service from the front-end 
network processor causing a disconnection of the 
process. The process can be saved and reconnected when 
the -save on disconnect control argument has been used 
with the login command. 

crash (system) a 
An unplanned termination of system availability caused 
by problems in hardware and/or software, often 
signalled by the message: MULTICS NOT IN OPERATION. 
Processes cannot be reconnected after a system crash. 

data base manager 
A software system that integrates various computerized 
information units of an organization into a total 
system. With such a system, all users of data within 
an organization share common records of information and 
the information available at every level is drawn from 
the same source, providing mutually consistent levels 
of accuracy to all users. 

default 
The value or action that the system assumes when none 
has been specified by the user. 

entryname 
A name given to an item (segment or directory) 
contained in a directory. It may contain one or more 
components, separated by periods. All names given to 
entries within one directory are unique but need not be 
different from names used in other directories. 

I/O switch 
A path in the I/O system through which information is 
sent. For example, the normal output switch 
(user output) is usually attached to the terminal, but 
it may be attached to a segment in storage by using the 
file output command. This would save the output in a 
segment rather than print it at the terminal. 

multiplexer 
A communications control device which permits sharing 
of facilities by connecting the central processing unit 
to a large number of communications channels that may 
all transfer data to or from the processor at one time. 

page (also known as record) 
A uni t of storage in f1ul tics. A page contains up to 
4096 characters. 

pathname 
A name of a segment or directory 
location in the storage system. A 
absolute or relative. 
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that specifies its 
pathname is either 
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pathname, absolute 
A segment name preceded by the series of directory 
names that lead from the root to that segment: each 
level in the pathname is preceded by a ">". For 
example, the absolute pathname for a segment under a 
user's home directory is designated this way: 

All absolute pathnames begin with ">". 

pathname, relative 
The pathname that uniquely locates a segment relative 
to the working directory, by listing the pathnames of 
directories under which the segment resides. For 
example, the relative pathname for a segment that 
resides in a directory one level under the working 
directory is designated this way: 

All relati ve pa thnames begin ~IITHOUT ">". 

process 
The activities (programs, data entry, etc.) of an 
individual user that begin when the user logs in, 
including absentee log in, and continue until logout or 
until another process is explicitly begun through use 
of the new_proc command. 

quota 
The maximum number of pages that can 
hierarchy of directories. Each user 
predetermined amount of quota; however, 
increased by a system administrator. 

be used in a 
is allotted a 

quota can be 

ring structure 
The structure of access control on r·lultics which is 
implemented by special hardware. Operation is 
controlled in such a way that the computer's work is 
done in a number of mutually exclusive subsets. These 
subsets may be considered concentric rings of 
privilege, representing different levels of access 
rights. The innermost or hardcore ring is made up of 
those segments essential to all users. This innermost 
ring, designated as ring 0, represents the highest 
level of privilege. The work of most users is done in 
ring 4. Ring 7 is the ring of least privilege. 

search rules 
The rules that specify the order in which directories 
are searched to find a command, subroutine, or data 
item. This is to be distinguished from addressing a 
segment by its pathname, which explicitly specifies the 
directory containing the segment. 
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subsystem 
A collection of programs that provide a special 
environment for some particular purpose, such as 
editing, calculation, or data management. It may 
perform its own command processing, file handling, and 
accounting. 

suffix 
The last component of an entryname, which often 
specifies the purpose of a segment (e.g., action.ec 
where ec specifies an exec com segment). 
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APPENDIX B 

FUNCTIONAL BREAKDOWN OF SELECTED MULTICS COMMANDS 

Even as a new user you will fast find need for many more 
commands than have been discussed in Parts I and II of this New 
Users' Introduction to Multics. For that reason, this appendix 
provides you with a functional listing of Multics commands that 
are likely to become useful to you. 

The categories here are similar to those used in other 
rJIultics documentation (MPI'vI Commands and J.'v1ultics Pocket Guide). 
Ten of the seventeen categories normally used in the other 
manuals are used here along with a category which lists Multics' 
word processing commands. Some commands appear in more than one 
category just as they do in the functional groupings in other 
Multics manuals. 

Each category includes a description of how the commands in 
that group function. A complete description of the individual 
commands, except those used in word processing, is contained in 
the alphabetical listing of commands in MPr·1 Commands. The word 
processing commands are described individually in the rJ[ultics 
WORDPRO Reference Guide (Order No. AZ98). 

SELECTED COMMANDS LISTED BY FUNCTION 

Access to the System 

Access commands connect the terminal to a process. The 
helle ceillilland IS more correctly called a preaccess request 
because it is used before a process has been set up; it repeats 
the greeting message that is printed whenever a terminal is first 
connected to the system. 

dial 
login 
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hello 
logout 
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Storage System, Creating and Editing Segments 

The commands in this category enable the user to create, 
edit, and format segments. 

create 
emacs 
program interrupt 
runoff -

Storage System, Segment Manipulation 

edm 
indent 
qedx 
runoff abs 

The commands in this category enable the user to compare and 
sort segments and adjust their sizes. Principally, they enable 
the user to manipulate a segment as a whole, copying it, 
truncating it, and moving it around in various ways in the 
storage system. 

archive 
copy 
link 
sort seg 
unlink 

Storage System, Directory Manipulation 

compare 
delete 
move 
truncate 

The commands in this category enable the user to create, 
manipulate, and delete directories. 

copy dir 
delete dir 
list 
rename 
unlink 

Storage System, Access Control 

create dir 
link 
move dir 
status 

This category contains the commands that set, check, copy, 
delete, and list access to segments and directories. 

check iacl 
copy Iacl dir 
delete acI' 
delete-iacl seg 
list acl -
list-iacl dir 
set acl 
set=iacl_seg 
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copy iacl 
copy-iacl seg 
delete iacl dir 
list accessIble 
list-not accessible 
list-iacI" seg 
set iacl dir 
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Storage System, Address Space Control 

Commands in this category enable the user to manipulate 
search paths and search rules and the working directory. This 
category also contains the new proc command, which creates a new 
process with a new address space; this is equivalent to logging 
out and logging back in. 

add search paths 
change default wdir 
delete-search paths 
get system search rules 
list ref names -
print default wdir 
print-search paths 
print-wdir -
set search rules 
where_search_paths 

Command Level Environment 

add search rules 
change wdir 
delete-search rules 
initiate 
new proc 
print proc auth 
print-search rules 
set search paths 
vlhere -

Basically, commands in this category are designed to set up 
and control the environment in which other Multics commands are 
given. They enable the user to set the procedures by which other 
commands search for segments and directories, to manipulate the 
working directory, and to group commands on a command line or in 
a segment (even to abbreviate commands). 

abbrev 
add search rules 
change default wdir 
delete-search paths 
do - -
general ready 
if -
memo 
on 
print search paths 
print-translator search rules 
program interrupt -
ready off 
release 
set search rules 
stop_run 
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add_search_paths 
answer 
change wdir 
delete-search rules 
exec com 
get system search rules 
line_length -
new proc 
print default wdir 
print-search rules 
print-wdir -
ready-
ready on 
set search_paths 
start 
where_search_paths 
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Communication Among Users 

The commands in this category give users facilities to send, 
receive, and store mail and short messages interactively with 
other users registered on Multics. 

accept messages 
delete-message 
print auth names 
print-messages 
send mail 
send-message acknowledge 
send=message=silent 

Communication with the System 

defer messages 
immedTate messages 
pr int mail 
read mail 
send-message 
send-message express 
who - -

With the commands in this category users can ask Multics 
what helpful information about the system operations is available 
on info segments and request help from particular info segments. 
Users can also find out how many people are using the system and 
who they are; in addition, users can request that the system's 
message of the day be printed at their terminal. 

check info segs 
how many users 
print_motd 

Control of Absentee Computations 

help 
move_abs_request 
who 

The commands in this category enter, move, and cancel 
requests to have work submitted by the user run by the system in 
the user's absence. 

cancel abs request 
enter abs request 
how many users 
move abs-request 
runoff abs 
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cobol abs 
fortran abs 
list ab'S requests 
...... 11 ~"hs -
.1-'.1.1 a.u 

who-
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Wordprocessing 

Commands in this category are used to create, edit, and 
format text and process lists of information. 

add symbols 
change symbols 
copy lIst 
create list 
delete-diet words 
emacs 
find diet words 
list-diet-words 
locate words 
option-symbols 
print wordlist 
qedx -
revise words 
sort lIst 
trim-wordlist 
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add diet vlords 
compose 
count diet words 
create wordlist 
delete-symbols 
expand-symbols 
find symbols 
list-symbols 
merge list 
print-symbols path 
process list -
retain symbols 
show symbols 
trim-list 
use symbols 
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APPENDIX C 

FUNCTIONAL BREAKDOWN OF SELECTED ACTIVE FUNCTIONS 

Like the commands, Multics active functions can be 
categorized by their operational use. The categories here are 
similar to those used in other Multics documentation (MPM 
Commands and Multics Pocket Guide). Ten of the thirteen 
categories used in the other manuals are used here. And some 
active functions appear in more than one category just as they do 
in the functional groupings in other Multics manuals. 

Each category includes a description 
functions in that group do. A complete 
individual active functions is contained 
listing of active functions in MPM Commands. 

REFERENCE TO ACTIVE FUNCTION BY GROUPS 

Arithmetic 

of what the active 
description of the 

in the alphabetical 

This group of active functions perform some arithmetic 
operation and returns the character string representation of the 
result. This group includes: 

ceil 
floor 
min 
mod 
quotient 
trunc 
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divide 

minus 
plus 
times 
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Character String 

This 
operations 
includes: 

operational 
on one or 

after 
index 
low 
reverse 
upper_case 

Condition Handling 

group 
more 

returns the results 
character strings. 

copy characters 
length 
lowercase 
underline 

of various 
This group 

The on active function is the only one in this group. It 
executes a command line and returns true if any of a particular 
set of conditions is signalled during the execution. If none of 
the specific conditions are signalled, it returns false. 

Date and Time 

This group consists of active functions that return 
information about the date and time in various forms. This group 
includes: 

Logical 

date 
day 
hour 
minute 
month name 
year 

date time 
day name 
long date 
montn 
time 

This group returns a character string value of either true 
or false. Active functions in this group are intended to be used 
with the &if control statement of the exec com command or with 
the if command. This group includes: 

and 
exists 
less 
ngreater 
not 

C-2 

equal 
greater 
nequal 
nless 
or 
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Miscellaneous 

These active functions return miscellaneous information 
about the user's process or storage system entries. This group 
includes: 

contents default 

Pathname Manipulation 

Active functions in this group construct a pathname based on 
the specified path argument and return all or part of this name. 
This group includes: 

directory 
equal name 
strip
suffix 

Question Asking 

entry 
path 
strip_entry 

This group returns a value based on the answer given by a 
user in response to a specified question. This group includes: 

query response 

Storage System Names 

These active functions return either pathnames or entrynames 
of existing entries. This group includes: 

default wdir 
entries
home dir 
segments 
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directory 
files 
links 
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User/Process Information 

Active functions in this operational group return user 
information obtained from system data bases~ This group includes: 

have mail 
last-message time 
severity 
user 
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last message 
last-message sender 
system 
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INDEX 

A 

abbrev command 5-1, 6-7, 6-9, 
B-3 

abbrev processor 5-4, 5-7 

absentee 6-9, 6-11, 7-2, A-3, 
B-4 

accept messages command 6-7, 
6=9, 6-11, B-4 

active functions 
applied 

compare 6-5 
contents 3-1, 3-3, 3-4, 

3-5, 3-6, 3-7 
date 6-5, 6-6 
date time 3-1, 3-2, 6-9 
equal 6-5, 6-6, 6-9, 6-10 
greater 6-5, 6-6 
have mail 6-9, 6-10 
home-dir 4-8 
last-message sender 3-2 
plus- 3-3, 3=4 
response 6-4 
string 6-5, 6-6 
times 3-3, 3-4 
underline 3-3, 3-7 
user 3-2, 6-9 

definition 3-1 

add name command 4-5, B-2 

add search rules command 7-5 

i-1 

ampersand 5-6, 6-2, 6-3 

archive command 7-6, B-2 

archive segment 7-6 

B 

bind command 7-6 

bound segment 7-6 

break characters 5-4 

c 

card reader 1-2, 1-4, 1-5, 
7-2 

central processing unit 1-2, 
1 - 3, 1 -4, 1 -5, 1 -6, A-2 

change wdir command 2-6, 5-1, 
5=4, 6-2, 6-4, B-3 

character string 2-6, 2-7, 
4-8, 4-9, 6-7, 6-9, 6-10, 
A-1, C-2 

check info segs command 6-9, 
E-4 -
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command level 3-7, 4-9, A-1, 
B-3 

command processor 2-1, 2-2, 
2-5, 2-6, 2-7, 3-2, 3-3, 
3-5, 3-6, 3-7, 5-2, 5-5, 
A-1 

commands 
applied 

abbrev 5-1, 5-2, 5-3, 5-7, 
6-9 

accept messages 6-9, 6-11 
add name 4-5 
change wdir 2-6, 5-1, 5-4 
check info segs 6-9, 6-10 
delete 2-8, 5-6 
do 5-6, 5-7 
exec com 6-2, 6-4, 6-5, 

-6-6, 6-9 
help 2-2, 2-5 
list 2-2, 2-3, 2-4, 4-2, 

4-3, 4-4 
new proc 6-10 
print 2-1, 2-6, 2-8, 5-6 
print messages 2-5 
print-motd 6-9, 6-10 
print-wdir 2-2, 2-5, 6-4 
program interrupt 4-9 
release- 4-9 
rename 2-8, 4-5, 4-6, 4-7, 

5-6 
send mail 6-9 
send-message 3-2 
set tty 6-8, 6-11 
sor~ list 2-7, 5-8 
start 4-9 
who 2-5 

definition 2-1 
system 2-2 
user-written 2-2 

compiler 1-6 

concatenation 4-8 

control statement 6-1, 6-2, 
6-3, 6-4, 6-5, 6-6, 6-7, 
6-10, C-2 

copy_cards command 7-2 

i-2 

CPU 
see central processing unit 

crash (FNP) A-2 

crash (system) A-2 

D 

data base managers A-2 

default 2-2, 6-11, 7-5, A-2 

defer messages command 6-11, 
13-4 

delete command 2-8, 5-6, 5-7, 
B-2 

delete_messages command B-4 

delete search rules command 
7=5 

do command 5-1, 5-5, 5-6, 5-7, 
6-2, B-3 

dynamic linking 7-5, 7-6 

E 

editor macro 7-6 

enter abs request command 7-2, 
13-4 -

equal name 
see equals convention 

equals convention 4-1, 4~5, 

4-7 
percent sign 4-7 

exec com command 5-1, 6-1, 
B-3 
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F 

file_output command A-2 

FNP 
see front-end network 

processor 

FNP crash 
see crash (FNP) 

front-end network processor 
1 -4, 1 -5, 1 -6, A-2 

H 

hardware 1-2,1-4,1-5,1-6, 
A-2, A-3 

help command 2-2, 2-5, B-4 

I 

I/O switch 7-2, A-2 

if command 6-6, B-3 

input/output multiplexer 1-4, 
1-5 

interactive 6-9, 7-1, 7-2, 
B-4 

10M 
see input/output multiplexer 

iteration 2-8, 3-4 

K 

keypunch 1-2, 1-5 

T 
.l.J 

line printer 1-3, 1-5 

link command 7-5, B-2 

linking 7-5 

list command 2-2, 2-4, 4-2, 
4-3, 4-4; 6-2; B-2 

login A-2 

login command B-1 

m.acro 
see editor macro 

main memory 
see memory 

memory 1-2, 1-3 

multiplexer A-2 

N 

newline 2-1, 2-6, 3-2, 6-8 

new proc command 6-10, A-3, 
- B-2 

online '7 -1 
I-I 

a 

p 

page 1-2, 7-6, A-2 

peripherals 1-2 
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peripherals (cont) 
card reader 1-2, 1-4, 1-5, 

7-2 
keypunch 1-2, 1-5 
line printer 1-3, 1-5 
storage devices 1-3 
terminal 1-2, 1-4, 1-5, 6-7, 

6-8, 6-11, A-2, B-1 

print command 2-1, 2-6, 2-8, 
4-8, 5-6, 5-7, 6-6 

print mail command 6-7, 6-10, 
B-4 

print messages command 2-5, 
0-11, B-4 

print motd command 6-7, 6-9, 
b-10, B-4 

print search rules command 
7-5 -

print wdir command 2-2, 2-5, 
6-2, 6-4, B-3 

process 7-2, A-2, A-3, B-1, 
B-2, C-3 

program interrupt command 4-9, 
B-2, B-3 

Q 

question mark 
see star convention 

QUIT 
see quit signal 

quit signal 4-8, 4-9, A-1 

quota A-3 

quoted strings 2-6, 4-8, 5-7 

R 

ready message 1-2, 2-5, 2-6, 
4-8, 4-9, 5-1 

read mail command 6-11 , B-4 

release command 4-9, B-3 

rename command 2-8, 4-5, 4-6, 
4-7, 5-6, 5-7, B-2 

reserved characters 2-6, 3-6, 
4-8, 5-4 

ring structure A-3 

root directory 7-3, A-3 

s 

search rules 7-5, A-3 

secondary storage 
see storage system 

semicolon 2-5, 2-6, 3-3 

send mail command 6-9, 6-11, 
-B-4 

send message command 3-2, 
-6-11, B-4 

set search rules command 7-5, 
B-3 

set tty command 6-7, 6-8, 6-9, 
- 6-11 

software 1-2, 1-3, 1-6, A-2 

sort list command 2-7, 5-8, 
-B-5 

star convention 2-4, 4-1, 4-2, 
4-4, 4-5 

question mark 4-3 
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star name 
see star convention 

start command 4-9, B-3 

start up.ec 5-2, 6-7, 6-8, 
6-9, 6-1 0, 6-11 

storage system 1-5, 1-6, 7-2, 
7-4, 7-5, A-2, B-2, C-3 

memory 1-2~ 1-3~ 7-3 
secondary storage 1-2, 1-3, 

7-3 
virtual memory 1-3, 7-3 

string active function 
as command 3-3, 3-4, 3-6, 

3-7, 6-9 

subsystem A-4 

system crash 
see crash (system) 

T 

terminal 1-2, 1-4, 1-5, 5-7, 
6-7,6-8,6-11, A-2, B-1 

time-sharing 7-1 

v 

virtual memory 
see storage system 

w 

who command 2-5, B-4 
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