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Descrilptlon of ¢the organizatlion of the Multlcs Systenm
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This PLM 1s one of a set whichy when complete, witl

supersede the System Prggrammers® Supplement to the Multics
Programmers® Manual (Order No. AKS6).

R 06 wo 4o we as se

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE EXCLUSIVE
PROPERTY OF HONEYWELL INFORMATION SYSTEMS. OISTRIBUTION IS
LIMITED TO HONEYWELL EMPLOYEES ANO CERTAIN USERS AUTHORIZED
TO RECEIVE COPIES. THIS DOCUMENT SHALL NOT BE REPROOUCED OR
ITS CONTENTS DISCLOSED TO OTHERS IN WHCOLE OR IN PART.

DATE S

September 1975

ORDER NUMBERS ANB8G, ORAFT 2



PREFACE

Mul tics Program Loglc Manuals (PLMs) are Intended for use by
Mul tics system maintenance personnel, development personnel, and
others who are thoroughly famlilar with Multlcs Internal Ssystem
operation. They are not intended for appllicatlon programmers or
subsystem wrjiters,

The PLMs contaln description of modules that serve zs
Internal Interfaces and perform speclal syster functlions. These
documents do not descrlbe external Interfacesy, which are used by
appllcation and system programmerse.

Since internal Interfaces are adcded, deleteds, and modlfled
as design [Improvements are [Introduced, Honeywell does not ensure
that the [Internal ftunctions and Internal module interfaces wilfili
remaln compatlblie wlth previous verslionse. To help malntaln
accurate PLM documentation, Honeywell pubtllshes a speclal status
bultetin containing a 11ist of the PLMs currently avallable and
Identlfylng updates to exlisting PLMse. Thls status bulletin Is
distributed automatlically to atl holders of the Systen
Programmers® Sypplement to the Multics Prograpmecs®’ Manual (Order
No. AK96) and to others on request. To get on the malllng (lst
for this status bulletin, write to!

Large Systems Sales Support
Multics Project Office

Honeywell Information Systems Inc.
Post Office Box 6000 (MS A-85%5)
Phoenlixy Arizona 85005

¢ 1975, Honeywnel!ll Informatlon Systems Ince.
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Throughout this manual, references are frequentliy made to
the four manuals that are collectively reterred to as the Multlcs

Programmers® Manyal (MPM), For convenliencey, these references
will be as follions?

Document Referced la. In Text As

Reference Guige MPM Reference Gulde
(Order No. AG91)

Commands MPM Commands
{Order No. AGS2)

Subroutines MPM Subroutines
(Order No. AG93)

Subsystem Hclters® Gulde MPM Subsystem Writers® Gulde
{Order No, AK9?2)
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SECTION IV

THE LIBRARY DESCRIPTOR COMMANDS

Section II introduced the concepnt of a {ilbrary descriptor
data base and 1its accompanylng library search procedures. Ttre
descrjiptor and search procedures provide Infcecrmatlon about ttre
organlization ano contents of a |ibraryy, and they provide a
mechanlism for findling particular library entries and for
obtaining entry status Informztion. This section describes how
varjious Jlibrary maintenance commands use (lbrary descrlptors to
help perform their malntenance functlion.,

COMMANDS WHICH USE A LIBRARY DESCRIPTOR

Currently, five library malntenance commands use ttre
Intormation In library descriptors to perform thelr malntenance
functions on the Multics System Librarless These commands are
tibrary_fetch, fibrary_infto, fibrary_map, library_print, ang
|ibrary_cleanup. B8ecause they all use llbrary descriptorss thre
commands are cotlectively callec the lilbrary descriptor commands,
Detalled descriptions of the commands may be found In Section
XIVe

Whije these five commands perform wldely dlvergent
maintenance functions, they all share a common Interface to thre
{lbrary descriptor and thls leads to similaritlies In thelr user
intertaces and modes of internal operation. The discussion |In
this section hlighllghts these simitaritles.

INPUT YO THE SEARCH MECHANISH

The Illib_descriptor_ subroutine 1Is the Interface pnrocedure
between the llbrary descriptor commands and the information and
search procedures defined In a library descriptor. Each (jibrary
descriptor command calls a <cseparate entry point in the
1ib_descriptor_ subroutine to get iInformation about entrlies in
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the tibrary. The caliling sequences for each of these entry
polnts share the followlng set ¢f argusentsit

1. the reference name of tre tibrary descriptor to be used.

2« an array of llbrary names identlfylng the librarles to be
searched.

3. an array of search names identifying the library entries
being searched fore.

The wuser can speclify values for these input arguments wten
Iinvoking each llbrary descr lptor command by uslng tre
~descrintory, =-llbrary (-Ib), and ~search_name control arguments,
respectively. In additions, each of the commands allows search
names to be specltlied without using the -search_name control
argument,

The {ib_descriptor_ subroutine uses the reference name to
obtaln a polnter to the (lbrary descrilptor data base. Thls data
base contains fthe names of all Ilbrarjies deflned by tre
descrlptor, The array of |1lbrary names provided as an lnput
argument ls compared with the deflined tibrary names to determlre
which tibrarles are to be searcted.

Assoclated wlth each Qllbrary name ls tre patrname of tre
physlical dlrectory or archlve wktich contains the llbrary, and a
procedure which can be called to search for entrles in the
{ibrary. The pathname of each ldentifled 1llbrary dlrectory or
archive 1s passed to Its search procedurey, along wlth the array
of search names. The search procedure then returns a tree of
status Information descrlbing the iibrary entries whlch are
found. This status information (s sufficiert to allow the
{lbrary descriptor commands to perform thelr functlon on the
found {lbrary entrles.

Detault Input Values

When the user invokes one of the library descriptor commands
without giving (lbrary names, search names, or a -descriptor
control argument, then the command calls the tlb_descriptor_
subroutine with an empty name array or a biank descriptor
reference name In place of the missing data. The llb_descriptor_
subroutine then uses default wvalues to fiill In the missing
information.

The reference name of the default llbrary descrilptor |is
stored as an Internal statlc variabte by tre lib_descriptor_
subroutines Each of the {lbrary descrliptor commands uses this
default |lbrary descriptor when the user bPas not glven ttre
-descriptor control argument. The Injitiat default Ilbrary
descriptor defines the Multlcs System Llbrarles, and has the
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reference name multics_Jlibraries_. However, the cefault (ibrary
descriptor can be <changed as described uncer "Changlng ttre
Default Values™ belone.

Default 1ibrary names and c<earch names are stored [n the
tibrary descriptore. Different defaults are dgeflned for each
llbrary descrilptor command when the descriptor ls created. These
defaults are used by the commanas when the user has not glven ary
{ibrary names or search names as command argumenrts.

The default llbrary and search narmes must be stored In tre
library descriptor because each descriptor deflnes a unlque set
of tibrarjles contalning differert types of entrles stored under
diftering naming conventions. One set of default !lbrary nares
and search names cannot be approprlate for all posslible I(ibrary
definitions.

Simitarty, different defzult |library and search names must
be stored for each of the |lbrary descriptor commands because the
functions performea by the commands are often more loglcally
applied to some of the (lbrariles defined by a descrictor than to
others, and to some types of library entries than to others. For
example, the default values for the library_print command might
cause printing ati of the Info secgments In the Infto l]lbrary;
whereas,y, those for Ilbrary_map might cause mappling the status of
all entrles In alt of the {ibrarles.

The particular default values whlch are used for a glven
command lnvocatlon are returned as output arguments in the blank
library descriptor reference name stringy, and In the empty
library and search name arrays. Thls allows the commands to use
these default values In error messages and warnings which may be
printed.

LISTING THE DEFAULT VALUES

The {lbrary_descriptor (1ds) command oprirts Information
about llbrary descriptors. It can be used to print the reference
name of the default tibrary descriptor; to print the defaul?
tibrary names and search names for a glver {lbrary descriptor anrd
a glven descriptor command; or to print Information about tre

{ibraries which are defined by a glven descriptor.

for example, the command?!

library_descriptor name

prints the reference name of the default llbrary descriptor on
the user®*s terminal.

DRAFT: SUBJECT TO CHANGE 4-3 09/726/75 ANBO



llbrary_descriptor default library_map

prints the default llbrary names and search names for the
{ibrary_map command, as defined by the <cefault (Ilbrary
descriptor,

library_descriptor defautt -descriptor rdms_iibrarles_

prints the default library and searck names for all {ibrary
descriptor commands whlch are defined by the rdms_t{lbrarles_
fibrary descriptor.

See the descriptlor of the |Ilbrary_descrlptor command in
Sectlon XIV for complete detalls on [ts usage.
CHANGING THE DEFAULT VALUES

The 1library_descriptor command can 31s0o be used to change

the name of the default I{lbrary descriptor In a3 glven user
. Pprocesse. The command?

{ibrary_descriptor set rdms_librarjes_
makes the rdms_Jlibrarles_ the default iIlbrary descriptor for the
process in whlch the command [Is Issuede.

The default llbrary names and search names for any of tre
library descriptor commands c¢an be changed by redefining these

values In the t]lbrary descriptor source segment and recompilinrng
the descriptor. These operatlionrns are described In Sectlon XIII.
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SECTION VI

ONLINE LIBRARY MOOIFICATION

(to be suppilleq)
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SECT ION VII

SUPERVISOR LIBRARY MCOIFICATION

(to be supplied)
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SECTION VIII

SALVAGER LIBRARY MODIFICATION

(to be supplied)
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SECTION IX

BOOTLOAD AND COMMUNICATIONS LIBRARY MOODIFICATION

(to be supptied)
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SECTION X

DOCUMENTATION OF L I3RARY MOOIFICATIONS

(to be supplled)
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SECTION XI

WHEN THE SYSTEM LIEBRARIES SELF-DESTRUCT

(to be suppllied)
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SECTION XII

LIBRARY MAINTENANCE EXEC_COM®S

(to be suppllied)
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SECTION XII1I

MAINTAINING YCUR OWN LIBRARY

It may have occurred to you to asky ™Why use llbrary
descriptors to define the structure of the Muitics System
Libraries?™ Llbrary descriptors were Introcuced In Sectlon II as
a means of deflning the logical structure of a Ilbrary. However,
this structure information could Just as well have been bullt
Into the |Ilbrary malintenance commands, rather than uslng a
separate data base. So far, the justiflcation for having ilbrary
descriptors has been impliedy but not stated.

This sectlon tries to answer tte questlon above, and In so
doin3s It polnts out how the tools and procedures used *to
maintaln the Multics System Librarles can be used for other
librarjes as well.

IHE _RATIONALE FOR LIBRARY DESCRIPIQRS

As suggested In the opening  paragraph of this section,
library structure [nformatlion could have been bulilt Into each
{ibrary maintenance tool, rather than deftinlng llbrary structure
in a library cescriptor. In fact, this was donre in the earljest
versions of the malntenance tools. However, the pitfatls ot thls
scheme were qulckly discovered as the Multics System Llbrarles
expanded and were reorganized to meet changing system needs. The
following plttalls were found.

1. Code to define the (lbrary structure and to search for
Ilbrary entries had to be duplicated In each tlbrary
commande. Slnce the commands were programmed by
ditferent people at difterent timesy different
mechanjsms were usual ly used to deflne the structure
and to search for entrles, leading to differing user
interfaces for the commands, dupllcation of deslg¢gn
efforty, and Increased likelihood of bugs In the code.
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2e All of the llbrary commands had to be modlfied whenever
a new library was added to the Multics Systenm
Librarjes. Ouring a perlod of rapld Iibrary gronthr,
thls 1led to modificatlons of all of the commands every
few months,

3. When a new library organjzation was created
(thankfully, an Infrequent occurrence), mechanisms for
detining its structure and searching for [ts entrles
had to be added to each of the llbrary commandsy this
required an Integraticn of the new mechanism wlth all
ot the dlfferent mechanisms whlch exlisted In these
commandsSe

L, Although the commancs performed generally useful
library malntenance functlons, they could cnly be used
for the Multlics System Libraries, much to tre
dlspleasure of subsystem wrjlterse.

TJo avold these pltfallsy ¢the eariy tibrary commands have
been rewritten to use a central jzedy external subroutine to find

library entrliese. The subroutine gets {lbrary structure
information from a separate, easily mcditieq, and wuser-settable
data base assoclated wWlith each group of tlbrarles. The

subroutine [s the lib_descriptor_ subroutine, ard the data base
Isy of course, the tibrary descriptor.

The baslc operation of the llb_descrlptor_ subroutine has
already been dliscussed In Sectlon IVe The next few paragrapbks
describe what {ibrary structure I[nformatljon s stored |[n a
llbrary descriptory, and how a Multlcs system programmer or a
subsystem writer can deflne or change a llbrary descriptor.

CONTENTS OF A LIBRARY DESCRIPIQEK

In Sectlon II under “The Loglcal Structure of Llbrarles™, it
was pointed out that most ©program librarles are logically
structured tike a tree wilth root directories or archives
containing the different types of Illbrary entries {(source
segments, object segments, bind segments, tistingsy bound and
unbound executable segments and jata segments, etc). Figure 13-1
shows such a8 tree=-structured ljbrary.

DRAFTt SUBJECT TO CHANGE 13-2 09726775 ANBO



: 1 1 !
source_dir listing_dlr object_dir execution_dlr
! 1 ) 1

H H ! H H H ! ! 1 { H H
H (] 2 B R R 1 & 8 | | |
1 compilatlion/bind 1 bcund/unbound
: Iilsting segs 1 object segs
- —
H ! ! i H H L H ! t
B ] 8 source source ] B | object object
source segs arch_t arch_?2 object segs arch_i arch_2
H H t H
—————— { —— _— . | _—
H } } H H H 1 H 1 1 1 ! 1 {
# E B 8 a | a B | o f | [ g8
source archlve components obJect archlve components

Figure 13-1. A Typical Llbrary Tree

The tlbrary descriptor contains Informatlon about the roots
of a (lbrary. {lb_descriptor_. uses thls Information to filnd
llbrary entrjes, for each library rcot,y the tlbrary descriptor
deflnes the foliowing set of Information.

1e The loglcal llbrary names by which the {ibrary root can
be referenced.

2e The type of I|lbrary rcot (elther dlrectory or archilive).

3. The Multics storage system patrname of the physical
dlrectory or archlve which [s the tlbrary root,

4e The name of a program which knows how to search for
Jibrary entries In the subtree befow each !ibrary root.
Thlis program [s called the search procedure for ttre
library root.

In addition to the definitions of the |(lbrary roots, a
1ibrary descriptor defines which llbrary descriptor commands can
be used on the ljibrary, and what default i{lbrary rames and search
names are to be used with each c¢f these commands. Recalllng from
Section IV, when the user invokes a {(lbrary descriptor command
without glving tibrary names or search names, then
1ib_descriptor_ uses default values defined In the {lbrary
descriptor, The default Iibrary names and search names are
dependent upon the structure of the |jbraries whrlch the command
ls operating upon. Since ttls structure (s defined In tre
fibrary descriptor, the default ilibrary names and search names
are 3lso defined there.
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With the {ibrary structure Informatlon and the command
default [nformatjon deftined In a central data base whlch Is used
by alil {ibrary descrlptor commands, the syster programmer can
easily add new libraries by modifying the descriptor, and the
subsystem wrlter can deflne a3 new library structure and use a
ready-made set of commands to mzgintaln the library.

IBE_LIGRARY OESCRIPTIOQN LANGUAGE

Library descriptors are createc by the
tlbrary_descriptor_compller command, whlch 1s described |[n
Sectlon XIV. Thls compllier accepts a source larguage descripticn
of a library structure as input, and produces an ALM data base
segment as output. When assembled, the ALM data base becomes the
!ibrary descrilptor,

The source tanguzge acceptec by tre
1ibrary_descriptor_compiler Is catied the (tibrary descripntlion
{ anguage, It contalns statements for naming a library
descriptor, for deflning the roots of a \Ilbrary structure, and
tor detining tlbrary descriptor command default valuese.

Geperal Syntax

The statements in the llbrary description language have tre
following general syntax.

keywordt parameters)

nheret

1. keyword Is an lidentlitier which names tre statement.

2e parameters are one or more values assoclated with thre
statement., Parameters are separated from aone
another by one or more spaclng characters (see
Table 13-1 below).

Description Deljimiters

The delimiters shown |In Table 13-1 belcw are used in the
fibrary description 1language. These dellmiters separate the
statements In a3 tlbrary descriptlon source segment, and trey
separate the statement components (keywords and parameters)
within each statement.
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Table 13-1. Library Description Language Delimiters

-e

/7%

¥/

Spacey

horlzontal

new |iney,
new page

keyword dellmlter. It tollows the keynwcrd which names
the statement, and separcztes thils keyword from thre
parameter vafue.

statement delimliter. It ends each statement.

quoting character. It begins and ends each quoted
strings A quoted string Is treated as 3 single unlt In
the 1anguage, ever though [t may contaln other
delimiterss The PL/I jquoting conventlion Is followeg?t
a palr of quoting characters (™) appearing together in
a quoted string represents a single quoting character
in that string.

beglns a group of root name components In a compound
root name appearing Iin a Root statement.

ends a group of root rame components In a compound root
name appearing In a Root statement.

beglns a comment.

ends a comment.

tab,

spacling characters. These characters may appear before
or after any statement component or dellimiter. The
separate parameters from one another and space
statements across the page for lImproved readabllity of
the sourcea.
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A_Complete Library Descriotlion

A complete tibrary description: begins with a Descriptor

statement; contalns a Deflne statement with severzl
substatements to detlne attributes assoclated with the entlire
descriptor; has one or more Root statements with substatements

which describe the roots of a |lbrary structure; and ends wlth

an End statement. This structure ls l1lustrated below.
Descriptort «es 3

Definet! eae 3

Ro0Ot?! eew 3

ENdS eee ?

tach of the statements llsted above ls a malor statement |[n
the tilbrary descriptlon tanguage and each deflines a unit of data
in the descrilptor. Malor statements have a keyword identiflier
which beglns with a capltal tetter.

Defilne and Root statements may be followed by minor
statements whlch add i(nformation to the definltlon or root
description. Mlnor statements tave a keyword ldentlfler which
begins with a lower case letter.,

The major statements and thelr mlnor statements are
descrilibed below In detall. A detalled example whlich shows how to

use each of the major and mlnor staterents Is lrcluded under *A
Sample Library Description® belcwe

Descriptor Statement
A Descriptor statement begins a VJibrary description and
deflines the name of the llbrary descriptor. It must be the first
statement of a {lbrary descriptor definitionas
A Descriptor statement has the syntax shown below.
Descrilptor?! descriptor_name;)
where descriptor_name (s the nare of the descrictor, It must

begin with an alphabetlc character, and may contalin i to 32
alphanumeric characters or underscores {_).
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Detine Statements

A Deflne statement and 1Its minor statements defline
attributes associated with the Ilbrary descriptor.

Currently, onily one kind c¢f Deflne statement Is Implemented

by the 1lbrary description language? the Defline commandgs
statement.

Detine Commands Siatement

A Deflne commands statement sc¢cds no informatlon to the
library descrilption, but serves malnly as a dellmiting statement.
It lIdentifies the minor statements which foliow as statements
detining which {lbrary descriptor commands are supported for use
on the flbrarles deflned by the descriptor, and what their
detault 11ibrary and search name command arguments are, As a
dellmiting statement, It has a flxed parameter vatue as shown
belowe

Definet commands}$

Two kinas of minor statements may follow a Defline commands
statement. A command statement defines a |ibrary descriptor
ccmmand which Is supported for use on the (lbrarjes descrlbed by
the descriptor, An unsupported command statement deflnes a
Jibrary descriptor command which s not supported for use on
these ljibrarles. These two mincr statements are described In tre
next few paragraphse.

A Define commands statement and its minor statements have
the syntax shown belon.

Definet commands;
commands command_name;
library names$ star_names;
search names? star_names)
unsupported commandt command_name;

One or more minor statements must foliow tre Define commangs
statement. At least one commanc statement must follow the Defire
commands statement.
COMMAND STATEMENT

A command statement [s a winor statement. It defines a

tlbrary descriptor command which |s supported for use on ttre
librariles described by the descriptor.
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A command statement has the syntax shown below.
command! command_name;

where command_name is the full name or abbreviated name of any of
the iibrary descriptor commands llsted under “Comrands Which Use
a Library Descrilptor®™ in Sectior IV.

A command statement may be followed by one or both of the
followling minor statements? a llbrary names statement, and a

search names statement, A |ibrary names statement defines the
deftault library names to be usea wlth the command when the user
omlts \llbrary names from the command finee. A search names

statement defines the default search rames to be wused with the
command when the user omlts search nares from the command {lne.

These two mlnor statements have the syntax shown belowe.
ilbrary namest star_names;
search names?! star_names;

where star_names are one or more entrynames in which the Multlcs
star conventlon may be used to ldentify several {lbrarles or
fibrary entries wlth a given entrypame. If several star_names
are glven, they are separatec from one another by spaclrg
characters (see Table 13-1 above).

UNSUPPORTED COMMAND STATEMENT

An unsupported command statement lIs a3 minor statement. It
defines a llbrary descriptor command as not supported for use on
the tibrarles descrlbed by tre descriptor. Any attempt to use
the command on these {lbraries ftalls wlth an apgropriate error
message.

An unsupported command statament rFras the syntax shown below,
unsuppor ted command: command_name;

where command_name ls the fulil name or abbrevliated name of any of
the tibrary descrlptor commands Jlisted under "Commands Which Use
a Library Descriptor®™ in Sectlor 1IV.

An unsupported command statement might be used when It is
undesirable or Iinappropriate to allow a particular Jlibrary
descrjiptor command to be used on a set of llbrarlesy, or when tre
search procedure for the 1lbraries Is not programmed to search
for library entrjies according to the requirements of the command.
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NOTES

It no command or unsupported command statement appears for a
glven {lbrary descrlptor command, then that command Is not
supported for wuse on the | ibrary structure descrlibed by the
descriptor. Making the commands unsugported by default glves tre
library maintalner a chance to evaluate new Illbrary descrlptor
commands before allowing them to be used on the | ibrariese.

Since \llbrary descrlptors arae used solely by the {lbrary
descrliptor commandsy It foliows that a Deflne commands statement
followed by at least one command minor statement must appear In
every llbrary description. If this were not the case, then no
tibrary descriptor commands would be supportec for use on the
{ibrarjes described In the descriptor, and the descriptor would
be useless.

If no Ilbrary names statement or search names statement
follows the command statement for a partlcular tlbrary descrlptor
ccmmandy, then no corresponding cefault vatues are defined for
that command. The user ls requlred toc glve the (lbrary names or
search names each time that comrmand ls Ilnvoked.

The same {ibrary descriptor command should not be given in
more than one command statement or unsupported command statement.

However [f this should occur by errory, the fast such definition
ls complled Into the tlbrary descriptor.

Root Definitlons

The maln purpose of a library descriptor Is to describe a

{ibrary structure. Each root ot this Illbrary structure is
described by 3 Root statement followed by sever al minor
statements? an optional type statements a path statements and

3 search procedure statement. These statements are descrilbed in
the next few paragraphs.

A complete root definltion has the syntax shaown below.

Roott root_names;
type! root_type;
patht root_pathname;
search proceduret! sesarch_entry_point;

ROOT STATEMENT

A Root statement begins the description of a llbrary root.
It detines the loglcal names by wWhich the 11ibrary root |s
referenced In tlbrary descrlptor commandsa. All minor statements
following the Root statement (until the next major statement is
encountered) further describe the root.
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A Root statement has the syntax shown below.
Roott rootf_names;

where root_names are the toglcal names of the ilbrary root. The
root_names may be given In two forms? single root_names and
compound root_nameS.

A single root_name 1Is a name consisting of 1 to 32 ASCII

characters except the characterst < > ( ) * 2?2 = Y, Single
root_names are separated from one another by spaclng characters
{see Table 13-1 above). Examgles of single root_names are!

online standard.source languages.execution llbi.exp.source,

A compound root_name iIs a collection of names represented as
the cross-product of several groups of rname components. Each
group of components lIs encliosed In parentheses and separated from
the group which follows by a periode An example ist

{onllne standard).{source s)

This example is equlvalent to the single root_names?
ontine.source oniine.s standardssource standardesSe The rgot
names formed by the cross-product must meet the requirements of
singte root_names. They must consist of 1 to 32 ASCII characters
except the characterst <> () * ? = 7. A compound root_name
has the syntax shown belon,.

(root_name_componentsl(.(roo?_name_componentsi}...

where the root_name_components are ASCII characters {(except!? < >
() *» ? = 7) separated from one another by spaclng characters.

While null character strings (") cannot be used as single
roof_names, they can be wusec as root_name_ccmponents [In 23
compound root_name, If a null string component is found whlle
performing the cross-product operatlon for a compound root_name,
then the null component |[s omitted from that step of the
cross=-product operatlon. For exampiet

“ll)

(online standard "“"").(source s

Is equlvaient to the root_namest online.source onlline.s onlire
standarde.source standard.s standard source sS. Note that, when
the cross-product operation selects a null string from all groups
of components, the resulting root_name Is a null string. Since
null strings are lllegal root_namesy the null string 1ls Ilgnored
by the cross=-product operation.
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TYPE STATEMENT

A type statement ls a mlnor statement which defilnes the type
ot {ibrary root being described. Directorles and archlves may be
deflned as {lbrary roots,

A type statement has the syntax shown below.

typet root_type;

where root_type may be "dlrectory™ or "archlve™.

A type statement [s optioral. If it Ils omitted from a root
descriptiony, then the root iIs assumed to be a directory.

PATH STATEMENT

A path statement s a mlnor statement which deflnes thre
library root*s pathname In the Multlcs storage system.

A path statement hras the syntax shown betone.
path: root_pathname;
nhere root_pathname ls the absotute pattname of tre |lbrary root.
& path statement ls required In each root description., It
must appear after the Root statement whlch names the Ilibrary
root, and before the next major statement.
SEARCH PROCEDURE STATEMENT
A search procedure statement s a minor statement which
defines the procedure entry point which ftinds entries In the
ilbrary roote.
A search procedure statement has the syntax shown below.
search proceduret! search_entry_pocint;
where search_entry_polnt is the name of a procedure entry polnt.
Either of the following fcrms may be used for the

search_entry_polilnt.

ref_name
ref_namefoffset_name

Refer to "Reference Names™ and "0Offset Names"™ In Section I of thre

MPM Commands for more Information about the terms, reference_name
and offset_name.
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A search procedure statement Is required In each root
descriptione. It must appear after the Root statement whlch names
the tibrary root, and before the next malor statement.

End _Statemept

An End statement ends a llbrary descriptlor. It must be thre
last statement of a library descrlptor definitlon.

An End statement has the syntax shown below.
End?: descriptor_name;

where descripftfor_name ls the name of tre llbrary descriptor whlich
was glven [n the Descriptor statement.

PREPARING A LIBRARY DESCRIPTION

The paragraphs above deflne the syntax and semantlics of the
tibrary cdescrilption {anguage. The next few paragraphs provice
practical hints on how to use the varlous statements [n thre
{ibrary descriptlon fanguage, and they show an example of a
library gescription.

Descriptor Names

There should be a direct manplng between tte descriptor_name
used In the Descriptor statement of a lilbrary description and tre
entryname of the source segment which contains that descriptior.
The entryname skhould be the descriptor_name followed by an td
sufflxe

The mappling must be maintained to avold wuser confuslion.
Confuslon can occur 1f the names are clfferent. The entryname on
t he source segment [s wused to rame the coampiled (tibrary
descriptor segment. However, thre descriptor_name complled 1into
the ilbrary descriptor [s reported by the llbrary_descriptor
command as the name ot the current descriptor. A user mlght be
confused |(f the lilbrary_descr iptor command reported the name of
the current descriptor as descriptor_1i, but there was not segment
calied descriptor_1 In the user®s search directories.

Multlcs system namlng conventilons for system subroutines and
data bases requlre that the descriptor_name of system {ibrary
descriptors end with an underscore (_). These conventions should
be followed when selecting a descrilptor_namee.
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Qetinlng Commands

When the wunsupported comrand minor statement of the Define
commands statement ls usedy the named llbrary descriptor command
cannot be used on the llbrary structure cefired In the {ibrary
descriptor. Any attempt to use the command wilth ¢this 1library
descriptor causes an error messzge to be printec stating that tre
library descriptor does not support the command.

An unsupported command statement should be used when the
function performed by a particular |lbrary descrlgtor command |is
not approprlate to the llbrarles defined by the descriptor, or
when the search procedures wused for these tibrarles do not
support a particutar library descriptor commande.

When default 1llbrary names or search names are deflned ftor

use wWlth a supported 11ibrary command on a glven ilbrary
structure, the wuser can deteralne these defzult values before
using the command by way of the I|ibrary_descriptor commanda.

Also, any default values which are wused by the command are
printed when errors occur to [nsure that user knows what default
vatues were befng used when the arror occurred.

When a supported {lbrary descriptor command has no default
tibrary names or no default search names defined In tre
descriptor, then an error messace ls printed lf tre user tries to
use the command wlthout glving a llbrary name or search name.

Root Names

When more than one Ilibrary |[s described by a library
description, It Is common to glve the roots multicomponent names.
The first component ldentifies the [Ilbrary, and the secord
component identifies the type of entries stored In that root of
the tibrary. The example In Flgure 13-2 below cermonstrates ttls
Uusagee.

ORAFT! SUBJECT TO CHANGE 13-13 09726775 ANSD



A_Sample Librcary Descriptlon

Figure 13-2 below shows a sample description of a
structure.

Descriptor: sample_tibrariess
Deflnet commands)

unsupported commands #ilbrary_cleanup)
command?: {ibrary_fetch;

command? llbrary_Infos
llbrary namesi *¥;
commands? {lbrary_map3

{ibrary names? source oblect;
search names?! ¥¥3

commands? library_print;
library namest source Includej;
search names? *,plt *.alm ¥*¥.incl.* *.ec}

/% Deflne the standard |lbrary */

Root: (standard std “").(source s *") both;
typet dlirectoryj
patht >jdd>standard>source;
search procedure! standard_search$source}
Roott (standard std "*“).{(object o ™) both;
typet archlve;
path:! »>ldd>object>standardearchive;
search proceduret standard_search3objects

/% Deflne the experimentatl (lbrary */

Roo?t! (experlmental x ") .(source s “*) both}

library

/* defaults to typetl directorys: */

patht >ldd>experimental>sources;
search procedure? exper imental_search_procedure}
Roott (experimental x “").(objJect o ") both;

type! archive; /% type statement required here. */

patht »>ldd>object>exper imental.archive;
search proceduret! standard_searchioblect;

/¥ Define inciude directory shared by both libraries.
Root? {standard std experimental x *“").(inctude Inct
both}
patht »>{ldd>both>]lnclude}
search procedurae? exper [mental_search_Include;

Endt sample_Ililbrarles;

Flgure 13-2. A Sample Llbrary Description
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The example above descrlbes the followling two llbrarles.

~ LIBRARY ID LIBRARY CONTENTS

standard, std the {lbrary contalning standard,
fully-tested programs anc¢ data.

experimental, x the llbrary contalining experimental
programs and datae.

Each of these ljibrarles contains the following library roots.

ROOT 1D ROOT CONTENTS
sourcey S source segments for the programs
and data In the {ibrary.

oblect, o oblect segments for the programs
and data In the tlbrarye.
includey Incl Include segments required to
compile the source programs In the
tibrary.
~ The following tibrary naming conventlons have beenr applled In the

library description above.

1. A library identifler from the table above can be used
as a llbrary name to reference all of the roots of that

{lbrary.
2. A root ldentifler fror the table above can be used as 3a
Ilbrary name to reference all {ilbrary roots of the same

type (ee«gesy sSource roots, object roots, Include root).
3. A two-component i{lbrary name of the formt
{lbrary_ldentifier.root_identitier

can be wused to reterence a partlcular root withln a

glven llbrary. For example, standard.source or
experimental.lnclude are such two-component {library
names.

Ye The roots of both llbraries can be' referenced by the

1ibrary name "both™.
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In addition, the folfowing attribytes of 1ibrary descriptor
commands are deflned by the description In the example above.

DEFAULT DEFAWT
COMMAND LIBRARY NAMES SEARCH NAMES
\lbrary_cleanus  (unsupportedr
{ibrary_fetch {none) (none)
library_Iinfo R {none)
{ibrary_map sourcey object s
fibrary_print sources include “.pily *.aim,

*.lncl.*, *,ecC

COOING A _LIBRARY SEARCH PROCEDURE

The technlques for codlng a llbrary search procedure wilt be
described sometime In the future. However, the search procedure
used for the Multlcs System L ilbrarles, multics_Illbrary_search_,
can be used for other (jibrarles as well, as 1ong as they are
organjized 1tike the Multics System Llibraries. Refer to tre
description of multics_library_search_ In Section XIV for more
Information about this search procedure.
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SECTION XIV

LIBRARY TQOLS

This sectlon <contalns command descriptions for the tools
used in tibrary maintenance. Also included ls a description ftor
the multics_Illbraries_ (lbrary descriptor data base, whlilch s
used by the llbrary descriptor commands when malntalining the
Mul tlcs System Librarless and a description for the
mut tics_tibrary_search_ subroutine, tre search procedure for the
Mul tics System Librarles which can be used for other llbraries
having a simllar structure.

Refer to Sections I1I, IIl, IVsy and XIII tor a dlscusslon of

general jibrary organizations, the Multlcs System Librarles,
1ibrary descrilptors and llbrary descriptor commandse.
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ltree_name {free_nsme

Names? l1free_namey 1fn

-This command s part of tre Multics Instatliation
System (MIS) which Is used to Install moditlicatlions [In the
Muitics Online Llilbrarles. The command Jnter faces wlth thre

Ilnstallation subroutlne which frees names on one directory entry
so that those names can be used on a replacement enfry,

An entryname ls freed according to the followlng atgorithe?

i. It the name ends with an Integer suffixs then the nare
ls freed by Incrementing the suftfix by 1. For example,
qQedxe.1l becomes qedxe.2.

2o If the name does not end with an [nteger sutflix, then
the name 1ls freed by addlng a 1 suffix. For example,
edm becomes edma.l.

3. It the freed name ls longer than 32 ctPtaracters, ¢ttren
the portion of the name preceding the [nteger suffix is
truncated before tre Integer sufflx 1Is added or
incremented. For exampie,
bounc_misc__transiatrs_.s.archive becomes
bound_mlsc_translatrs_.s.archl.i.

L It another entry which has the freed name —already
exists In the directory, then that entryname Is freed.
This means that, lf teco and teco.1 are names on two
segments In the same directory, freeling the name teco
produces teco.1} this causes teco.i1 to be ftreec,
produclng teco.?.

Usage

lfree_name pathname

Where pathname s the relatlive or absolute patrname which
identifies the entry wWwhose name [s to be freeds Only the final
entryname of the pathname ]s freed. All other rames on the entry
remain Intact. The Muttlics star conventlion may not be used.
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| free_name Ifree_name

e

Entrlest | free_namejrestore, | Ingrestore

This entry point In the command unfrees (or restores) a
freed entryname by reversing the algorlithm descrlibed above.

Usage
ttree_names$restore pathname

where pathname Is the relative or absolute patrname whilch
ldentifles the restored entryname. A freed name is constructed
from this entryname, the directory entry having the freed name |s
found, and [ts name ls restored to entryname.

Note

1tree_name calls an instal lation subroutine which is part of
the Multics 1Instalfatlon System +to free entry names. This
Instaltation subroutiney, In turn, calts the Installatlon_toolis_
gate into ring 1 to attow the names on ring 1 tibrary segments to
be freed. HoOwever, malntalners ot outer ring Ilbrarles do not
have access to this privileged gate. They can use Ifree_name to
free and restore entrynames by Iinftiating the hcs_ gate with thre
reference name Installations_tools_ once per process before using
ltree_name. The foliowlng command wliil perform thls function?

Iinitlate [get_pathname hcs_) Installation_tools_

Examples

It a bound segment In the working directory has the names
bound_qgedx_s Qedxs and qxs then the command

Itree_name (bound_qedx_ qedx qx)

frees those names. If qedxel already exists Iin the worklng
directory, that name ls freed to qedx.2e.

tfree_namegrestore (bound_gedx_ qedx qx)

restores all of these names to their orjginal values. Note that
the arguments glven to |free_name and |free_name$restore are the
same, the unfreed entrynamese. ifree_name frees trese entrynames,
while lfree_nametrestore constructs freed names from these
entrynames, and restores entrynames which match those freed
names.
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{ibrary_cleanup library_cleanup

Names?! Jlbrary_cleanup, 1cin

The {lbrary_cleanup command deletes library entriles which
are no ltonger neededs Segments, 1inksy, and mul tisegment files
may be deleted In thls manner.

Library entrles matching one or more search name arguments
are selected as candidates for possible deletior., If they have
not been modlfled wlithin a glven grace perlody, then they are
eliglble for detetion.

By default, llbrary_cleanup only llsts the entrles etlliglble
for deletion. The -delete controt argument must be given to
cause deletion of these entriles.

This command uses a llbrary descriptor and 1llbrary search
procedures, as described In Section IV.

Usage

library_cleanup -searct_names- =-controli_args-
where!

1. search_names are entrynames which ldentlfy the ({lbrary
entries which are candldates for deletion.
The Mul tics star convention may be wused *to
ildentity a group of entries wlth a3 single
search name., Up to 30 search names may be
glven [n the commande. If none are gliven,
then any default sesrch names specifled In
the 1lbrary descrliptor are used.

2a control_args are selected from the following 1{ist of
control arguments anc¢ can appear anywhere I[n
the command?

-delatey =-al causes the library entrles nhich are eliglibie
for deletlor to be deleted.

-1isty, =-1s causes the ilbrary entrles which zre eliglble
for deletion to be printec on the wuser®s
terminal. This Is the default if nelther
-delete, -1isty, nor -tong 1Is glven.
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tibrary_cleanup

~-long, ~-1g

-time days
-tm days

{ibrary_cleanup

causes atl library entries which match tre
search names to be printed on the user's
terminal, even [t they are not eliglble for
defet]lon according to their date/time entry
modliflede Entries which are ellgible for
deletion are flagged with an assterlsk (*).

glves a grace perjiod In dayse. Matchlng
library entries whose date/tlme entry
modlifled falils within thls grace perlod are
not eliglble for deletion., The default grace
perjod lIs seven dsysSe.

-library library_name,
-ib tibrary_name

identifles a library which |s to be searctred
for entrles to be detleteds The Multics star
convention may be used to identify a group of
[ilbrarles wlth a slngle llbrary name. Up to
30 -{lbrary control arguments may be glven In
each commanc. If none are gliven, then any
default | lbrary names speclfled In the
ilobrary descriptor are used.

-Search_name search_name

ldentlifiles & search name which beglns wlth 3
minus (=) to distinguish the search name from
a control argument, There are no other
dl tferences between the search names
described above and those glven wWlth tre
-search_name control argument. One or more
-search_name control arguments may be glven
In the command.,.

-descriptor ref_name

glves a reference name which ldentifles the
{ibrary descriptor describing the iibraries
to be searctlred. If no -descriptor control
argument 1ls glven, then the default Ilbrary
descriptor is usede.
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tibrary_cleanup Iibrary_cleanup

Notes

It the ~-delete and -llst control arguments are used
togethery, then the llbrary entrlies belng deleted are printed on
the user®s terminal.

If an entry which [s ellgible for deletlor reslides I[In an
Inner ring, iibrary_cleanug must call the restricted
instailation_tools_ gate to change its ring brackets orjor to
deleting lt. If the user does not have access to this gate, then
the entry Is not deleted and a warning message ls printed on thre
user*s terminal.
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library_descriptor tibrary_descriptor

Nagmest (llbrary_descriptor, lds

A llbrary descriptor 1Is a data base whilch assoclates
directorles or archlves In the Multlics storage system wlth tre
roots of a loglcal library structure. Library cdescriotors are
discussed In detail In Sectjon II.

The llbrary_descriptor ccmmand prints Information abolrt
library descriptors on the user®s terwlnal, and controls the use
ot 1lbrary descriptors by the other |lbrary descriptor commandse.
It can print the pathname of the directory or archive associated
with a {lbrary root; can print detalied Informat]lon about one or
more |lbrary roots; can set and oprint the name of the default
library cescriptor used by the c¢ther (ibrary descriptor commancs;
and It can print the default llbrary and search names assoclated
Wwith each \|lbrary descriptor command. The retationshlp between
tibrary_descriptor and the other §ibrary descriptor commands |Is
Jdiscussed furtrer In Sectlion IV.

Usaage
1lbrary_descrlptor key =-arguments-

where tre keys and thelr 3arguments are described in the
paragraphs which follown.

Key! names, nNm

The name key returns the name of ¢the cefautt {lbrary
descriptor which [s currently belng used. tlbrary_descriptor may
be Invoked as an actlve functlor when the name key is used.
Usage

tibrary_descriptor name Key: set

The set key sets the name cf the default llbrary descriptor,

Usage

library_descriptor set ref_name

1. ref_name Is the reference name of the new default
fibrary descriptor, The descriptor
ldentlfled by ref_name |s searched for

according to the search rules, which are
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{ibrary_descriptor ilbrary_descriptcr

-

documented in the MPM Reference Guiide.

Key? pathnames pn

The pathname key returns tre patrname of trhe library root(s)
which are identjified by cne or more library names.
llbrary_descriptor may be Invoked as an actlve ftunctlon when ttre
pathname key lIs usSed.

Usage
Ilbrary_descrlptorr pathnamrme {ibrary_names -control_args-

wheret

1. library_names are the names of the librarjies whose
pathnames &re to be returned. The Multlcs
star convention may be wused to ldentify a
group of librarjes. Up to 30 (lbrary names
may be glver.

2e control_args are selected from the following 11lst of

control arguments and can appear anywhere
after the key in the command?l

-descriptor ref_name

gives the reference name of the 1{jbrary
descriptor defining the library roots whose
pathnames are to be returneoc. The descriptor
is found by wusing the search rules, as
described under “"Key! set™ above. If the
-descrliptor control argument is not
speclfled, then the default tibrary
descriptor s used.

-llibrary ilbrary_name

=ib tibrary_name
ldentifies & library rame which begins with a
minus (-) t¢ dlstlrgulsh the llbrary nare
from a control argument, There are no other

di fferences betwneen the {ibrary names
described above and those glven with tre
-{lbrary control argument. One or more

-llbrary control arguments may be given |n
the command.
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lilbrary_descriptor llbrary_descripter

Keyt default, dft

The default key prints the default {ibrary namel(s) and
search name(s) assoclated with one or more of ¢the {lbrary
gescriptor commands.

Usage
{ibrary_descriptor default -command_names- =-control_arg-
wheret
1. command_names are the names of the Ilibrary descriptor
commands whkose default 1Jibrary and search
names are to be printede If no command names
are gjven, the defaults for all ot thre
llbrary descriptor commands are printed.
Ze control_arg may be the -descriptor control argument, as

described under “Key? pathrame"™ above. It
may appear anywhere after tre key In the
commande

Key?$ root, rt

The root key prints detailed Information about Illbrary roots
on the uJuser®s terminal. The information includes the names on
each l]brary rooty lts pathname, and its type.

Usage
library_descriptor roots Ilbrary_names =-ccntraol_args-
wheret

1. tlbrary_names ldentify +the (lbrary roots about which
Information s to be printeds The Multics
star convention may be used to ldentlfy a
group of {ibrarjiess Up to 30 library names
may be glven.

2o controi_args are selected from the following jist of

control arguments and can appear anywhere
aftter the key In the command?
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flbrary_descriptor

-Name, =-nm

-prlmary, =pri

-match

llbrary_descriptor

causes all c¢f the names on each llbrary rocot
t0o be printed.

causes the primary name on each |lbrary root
to be printed,

causes all library root names which match any
ot the {ibrary names to be printed. Thls is
the default.

-descriptor ref_name

ls as descr jbed under ™"Key?! pathrame™ above.

-library tlbrary_name
-ib library_name

Is as descr ibed under "“"Key! pathname®™ above.
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{ibrary_descriptor_compller {ibrary_descriptor_compller

Names?t library_descriptor_compiler, lcc

The Jibrary_descrilptor_compiler compiles a library
descriptlion to produce a library descriptor data segment.

Refer to "Library Description Language®™ in Section XIII for
a dlscussion of the syntax and semantics of the tibrary
descriptlon language.

Usage

library_descriptor_compiter descriptor_name -conftrol_arg-

nheres

1. descrlptor_name is the relative pathname of the segment
contalning the Ilbrary description to be
compilec. If thls pathname does not end
with an 1d suffix, then one ls assumede.

Qe control_arg may be either of the following control
argumen tst

-brjiety, -bf indicates that the brief torm of error
messages Is to be wusec for all errors
diagnosed during the compitation. {See
“Notes®™ below.)

-tong, -1g Indlcates that the long form of error
messages Is to be wused for all errors
dlagnosed during the compliation. (See
“Notes'” below.)

Notes

If the segment belng complled is called descriptor_name.lds
then the compilation generates a segment called
descriptor_name.alm In the working dlrectory. Thls segment can
be assembled by the aim command to produce the library descriptor
data segment.

If nelther the -brlef nor -long control argument [Is used,
then the 1long torm of error messages Is used for the first?t
occurrence of an error, and the brief form Is used for subsequent
occurrences of that error.
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tibrary_tetch jibrary_tetch

Names? library_fetch, 1t

The library_fetch command coples entrles from a llbrary Into
the user®s working directory. Controli arguments allow copyling
the entrles Intc another directory or renamling them as they are
copled; selaeact which tibrary entrynames are placed on the corys
allow copylng the {lbrary entry whlch contains a matching entry
Instead of the matching entry Itself (eegey CODY the archive
which contalns a matching archive component); or copying at! of
the components of the contalning entry. A documentatlor facillity
ls provided for recording In a file the status of each entry
which [s copled.

This command uses a llbrary descriptor and |lbrary search
proceduresy as described In Section IV.

Usage

library_tetch -search_names=- -control_args-
nherel

1. search_names are entrynames whilch identl] fty the {lbrary
entrjes to be copled. The Multics star
convention may be used to [lgentify a group of
entrles with a single searcht rame. Up to 32
search names may be glven In the command. If
none are glveny, then any default search names
specltied Irn the llbrary descriptor are usede.

2o control_args are selected from the following Ilist cof
control arguments anc can appear anywhere |[n
the command?

-library tibrary_name,

-ib library_name
identltles a llbrary which [s to be searched
for entrles matching the sezrch names. The
Mul tics star convention may be uJsed to
ldentify a group of |lbrarles to be searcheq,
Up to 33 =~1lbrary control arguments may be
glven In each command., If ncne Aare glvenr,
then any cefault {lbrary nares speclifled in
the llbrary descriptor are used.

-name,y, =-nmn Indicates trhat alt of the names on each
matching | lbrary entry are to be placed on
the copye See the ciscuission of naming

consideratlons under "“Notes®™ belon.

ORAFT: SUBJECT TO CHANGE 14-12 09/726/75 ANSBO



'-\

library_fetch

fibrary_fetch

-primary, -pril Indicates that the first rame of each

-match

-into path

-chase

-no_chase

-longy =-1g

-brief, -bt

-contaliner

-components

matchlng tibrary entry Is to be placed on the
COPVYe See the dliscussion of naming
considerations under "Notes™ belown.

Indicates ttrat, for each matchlng 1lbrary
entry, the entryrames which match any ot ttre
search names are to be placed on the <copy.
See the discussion of naming conslideratlors
under "Notes" betow. Thls is the default.

identifies the directory Into which Ilibrary
entries are copled and Incicates how they are
renamed. An absolute or relative pathname
may be glven., The dlrectory portion ot the
pathname ladentifles the dlrectory Into which
each llbrary entry 1Is coplied. The ftinal
entryname ¢f the pathname s used to renare
each {lbrary entryname belng placed on the
cCopy,y uUnder control of the Multics equsal
conventlon. Only one -Into control argument
may appear In a command itlne. If =-into Is
not given, matching entries are copled 1Into
the wuser®s working directory and no renamlnrg
oCCurs.

indicates that the target of a matching
tibrary tink is to be coplede.

Indlcates trat a warning message 1Is to be
printed when a matching tirk Is found In tte
{lbraryy and that no copylng 1Is t0o occur.
This Is the default.

causes the pathname of each matchling entry to
be printed on the user®'s terminat as ttre
entry is copled.

suppresses printing the pattname of matchlng
entriess Ttris Is the default.

causes the llbrary entry which contalns each
matching enrtry to be copled, instead of the
matching entry itselft, See the dlscusslon
under "Notes™ below.

causes altl c¢cf the component library entrles
of a matctring fibrary entry to be copled,
rather than jJust the matching entry Jltself.
It also causes &t components of a library
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{ibrary_fetch {lbrary_fetch

entry containlng a matchlng component t0 be

copled. See the discusslon wunder *"Notes"™
be ' One
-entry, -et causes each matching tlbrary entry ltcelf to

be copleds This [Is the default.

-search_name search_namey,

ldentifles a search name which begins with a
minus (=) to distingulist the search name from
a control argument, There are no other
dil fterences between the search namres
descrlbed above and those given wlth the
-search_name control argument. One or more
-search_name contrgol arguments may be glven
in the command.

-descriptor ref_name
gives a reference name which ldentifles tre
library descriptor describlrg the |Ilibrarles
to be searched. If no =descrlgtor control
argument [s glven, then the cefault I|ibrary
descriptor |s used.

-retaln, -ret 1Indicates that {lbrary entrjies which are
awalting celetlcon from tre iibrary (as
determlined by the {lbrary search program) are
to be copjied.

-omj¢t indicates that llbrary entries awaltirg
deletion ftrom the |lbrary are to be omltted
from the sezarch, and are not to be copled.
This is the default,

~output_flle filey

-of file Indlcates ttat status Informatlion for each
copied ltibrary entry ls to be appended to a
files A relatlve or sbsolute pattname of thre
flle may be g3iven., 1If [t does have a sufflx
of fetchy thren one Is assumed.

~ally, -2 Indicates that all avallable status
Information for copled library entrles s to
be recorded In the output fitle.

~default, -dft indicates that only default status

Information |[s to be recorded In the output
files This ls the default.
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{ibrary_fetch library_tfetch

Notes

Any comblinatlion of the control arguments governing nramlng
(-name, <-primary, and =-match) may be glven (in the commande.
However, the following qgroups of contro! arguments are mutually
exclusivey, and onty one argument from each group may be glven iIn

the command? -chase and -no_chase? -long and -brjet;
-contalner, -components, and =-entry; -retaln and -omlt: ard
-all and -defautt.

An -al! or -default control! argurent may only be speclfjed
when the =-output_tile control argument 1Is also glven. The
particular status information recorded I{n the output file for the
~default control argument [s uncer the control of the Illbrary
search programe. It Includes the Information deemed most
important for the type of entry contained In the iibrarvy.

If the flte glven In the ~ocutput_flle control argument does
not exlsty It ls created by library_fetch. 1If it does exist, nen
status [nformation ls appended to the end of tre flle preserving
any prev]ously recorded status. This feature allows the user to
build a history of the entries copled out of a library,

When using the =-into control argument, care must be taken to
Insure that trhe equal name inctuded in the ~into patrname can be
applled to all names to be placed on each of the copled entrles.
Name duplicatlons can easlly resulft when more than one 1jbrary
entry matches the Search namese.

The =contalner and -components control arguments are
provided to facliltate copying all of the {ibrary entries
inciuded [n a glven bound segment or related to a glven
subsystem. For example, by ldertifying a component of the source
archive for a bound segment and using the =-contalner control
argument, the entlre source arctlve ls copled |[nto the user®'s
directory. Similardy, by identifylng a dlrectory In the i1lbrary
containing all of the component entriaes of a subsystem and using
the -components control argument, each componen?t is copied Into
the user®s directory.

When the =-contajiner, =components, or -chase control
arguments are usedy [t may happen that none of the entrynames on
a copied llbrary entry matches any of the search rames. Because

the user may have requested that only matching names be placed on
the coplesy the {ilbrary search program causes tre flrst entryname
to be placed on the copy when one of trese three control
arguments s used, In additlon to any names requested by thre
user.,
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tibrary_tetch tibrary_fetch

The user ls automatically glven re access to oblect segments
which are copledy r access to peruse_text object segments, and rw
access to all other segments.

Examples

Ilbrary_fetch abbrev.pli ~into >udd>Multics>user»>nenw_=.=
copies the source segment abbrev.pli IiInto the dlrectory
>udd>Mul tics>user, renaming the copy new_abbrev.pli.

library_fetch bound_runoff_.** -llbrary online
coples al!l of the segments In tre onlire 11lbrarlies whose names
begin with bound_runoff_ into tre user®s worklng directory. This
might |[nclude the source archive, bindable ob)ect archive, bound
objlect segmenty, and bind listing.

{1f bound_runoff_.**% -}jbrary onllne.source =~components
coplies alil of the source components from the source archlve fcr
bound_runoff_ Into the user®s working directorv.

If gedx.pli =-components
copies all of the source cowponents in the archive contalning
gedx.pl1 Into the user®s worklng directorye.

fibrary_fetch *,alm ~lb network.,source =-into nen_=.alm
coples alit ALM source segments from the network source |I|lbrary
into the user®s working directorys, and adds a new_ preflx to the
names placed on each segment.

library_fetch pti_status.irfo =nm -1b Info
coples the pli_status.info segment from the info segment

{ibrarles into the wuser®s working dlirectory, copylng all
entrynames from the library entry onto the copy.
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|ibrary_fetch |lbrary_tetch

fibrary_fetch **¥,ec ~-llbrary onllne.7?2777?7

coples all exec_com segments from the onllne scource and object
tibrarlies Into the user®s worklrg directory.

library_fetch -lb superviscr.bc bound_sss_wired_.*

coples the blnd segment from the bincable object archlive called
bound_sss_wired_.archive. Note that although the object archlive
Itsett matches the search name which was glven, only the matchling
archlve component s copled because the -cortalner control
argument was not glven.

library_tetch =-1b Incliude stack_frame.inci.*
coples the stack frame declarztlon Include segments for all

source languages from the Incluce library into the user®*s workirg
directory.
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tibrary_Info {lorary_info

Nameg!? llbrary_Iinfo, 11

The llbrary_info command selects entrjes ftrom a library, and
prints the status of these entries on the user®s terminal. The
entries are printed In alphabetical order by primary ramee.

A full range of status Information can be [ncluded [In tre
output by wusing one or more of the output arguments. Besices
Information returned by the status command, the output can
Incltude access Informationy, object segment attrlbutes and other
segment contents Information, quota Information, etc.

Thls command uses a tlbrary descriptor anc |(ibrary search
proceduresy as described In Section IV. When no output arguments
are giveny the Information Included by default ls controlled by
the search program for the particutar 1ibrary belng searchea.
The default ocoutput includes the information most appropriate for
library malntenance,

\Usage

tflbrary_Info =-search_names- =-control_args= =-{m_output_args-~
where?

1. search_names are entrynames which ldent] fy the I|lbrary
entrles to be output. The Multtics star
conventlon may be used to lcentlfy a group of
entries withr a single searcr rame. Up to 23
search names may be gliven ir the command. It
none are glven, tren any default search names
specifled ln the llbrary descriptor are used.

2e control_args are selected from the following {ist of
control arguments and can appear anywhere In
the command?

-library tibrary_name,

~Ib {lbrary_name
identifles s library which s to be searched
for entries matching the sezrch names. Tre

Multjcs star conventlon may be wused to
Identlty a group of llbrarlies with a singtle
{ilbrary name. Up to 30 ~library control

arguments may be glven [In each commande. It
none are glven, then any cefault {lbrary
names specified in the llbrary descriptor are
usede.
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fibrary_info

-compohnents

-contalner

-entry, -et

-chase

-no_chase

-retalny -ret

-omit

tibrary_info

causes status I[Information for ati the
components of a matchlng ilbrary entry, In
addition toc the output for the matching
entry, It also causes status Information for
afl components of a llbrary entry contalnirg
a matchlng entry. See the discussion wunder
“Notes™ bel awe.

causes status Information for the Ilbrary
entry whlch contains each matching entry, in
addltion to the output for the matching
entry. See the dlscussion under “Notes"
belown,.

causes statys Information to be oprinted ftor
only the flbrary entries which match one of
the search names. Thils Is the default.

suppresses status Information for any
Intermedlate {lnks which exist between 3
llbrary lIlnk and lts eventual! target,

causes s tatus information for the
intermediate links. Thils iIs the cefault.

causes status iInformation for llbrary entrles
awalting deletion from tre 1llibrarjies (as
determined by the Illbrary search program).

suppresses status (information for (lbrary
entrlies awalting deletlon from the librarles.
This Is the default.

-search_name search_name

identifles a search name which begins with a
minus (=) to distingulsh the search name from
a control argumente. There are no other
di fferences between the search names
described above and those glven wlith tre
-search_name control argument. One or mcre
-search_name control arguments may be given
In the command.

-descripntor ref_name

gives a reference name which ldentities tre
{ibrary descriptor describlrg the tlbrarles
to be searched. If no ~gescrictor control
argument ls gjgiven, then the cefault {ibrary
descriptor s used.
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3. Im_output_args control which status Information is Incluced
in the output. Any of the output arguments
accepted by the (lbrary_map command may be
used for llbrary_info as well. The output
arguments can appear anywhere In the commanc.

Notes

Any combination of output zrguments may be used In a command
since the use of severa! output arguments merely causes more
Iinformation to be Included In the output. However, the foliowlnrg
groups of control arguments are mutually excluslve, and only one
argument from each group may be glven In a command: -chase and
-no_chase: =-retaln and -omit.

The -contalner and =-components control arguments are
proviced to faclilitate iInformation g¢atterling on all ilbrary
entries related to a glven bound segment. When only one

component of a bound segment archive is matchec, =-entry causes
status Information fto be printed for only the matching llbrary
entry;: =-contalner and -components cause status for related
Jibrary entrjies as well. =-container and -compcnents may be used
singly or togethery, but nelther can be used wlth -entry.

The following example 1fifustrates the effect of wusing
-container and -components. If a search name [s glven which
matches a component in a source archivey glving =entry would
produce status for only that component. Giving =-contaliner
Instead would produce status for the source archlive, as well as
for the matching component. Glving -components would produce
status for al! of the components of the source archive containing
the matchling component. Giving both -contalner and -components
would produce status for the source archive and all of [ts
components.

Exampples

library_Info abbrev.* =-1b source

returns Information about the source segment for the abbrev
procedures
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tibrary_Iinfo bound_apl_.*¥*esarchive =-Ib unb.s =-contalner
-components

returns status for both of the APL source archives
{bound_apl_e1.5.archive and bound_apl_e.2sS.archlve)l, and for all
of thelr components.

1lbrary_Info {isten_ ~ib supervisor.bndc -contents

returns information about the compitation and object attributes
of the llsten_ procedure.
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Namess tlbrary_map, Im

The tlbrary_map command selects entrles from a llbrary, and
wrltes the status of these entrjles [nto a map flile suitable for
dorinting. The entries In the flie are atphabetized by primary
name.

A ful) range of status information can be Incliuded (In thre
map ltems by usling one or more of the output arguments., Besides
information returned by the status command, the map [tems can
Ilrctude access Informatjion, obJect segment asttrlbutes and other
segment contents [Information, quota Information, etce.

Thls command uses a library descriptor anc |ibrary search
procedures, as descrlbed In Sectlon IV. When no output arguments
are glvensy the information included by cdefault In the map [tems
ls controlled by the search program for the particufar Ilbrary
being mappeds The default map item Includes the [nformatlion mcst
appropriate for a library mape

Usage

{lbrary_map -search_names- -control_args- -output_args-
where!

1. search_names are entrynames whlich |dentify the ilbrary
entries to be output. The Mubltics star
convention may be used to lgentify a group of
entrjes wilthr a slngle searct name. Up to 30
search names may be glven in the command. It
none are given, then any defaul t search names
specifled lr the |lbrary descriptor are used.

2e controi_args are selected fraom the followlng {tilst of
control arguments anc can appear anywhere in
the command?l

-library {lbrary_name,

-1b tibrary_name
ldentifles s llbrary which lIs to be searched
for entrles matching the sesrch names. Tre
Muttics star conventjon may be wused to
identify a grougr of llibrarles wlth a slngle
llbrary names Up to 38 =llbrary control
arguments may be glven In each commande. If
none are glven, then any cdcefault 1ilbrary
names speclfled In the library descriptor are
usede
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———— e e e et e . D TR S S S i e

~

~output_file fite,

-of file ldentlfies the output fite in which tre
llbrary mag 1[Is to be generated. A relat]lve
or absolute pathname may be glven for the
file. It [t does not have 2 sufflix of map,
then one 1s assumed. It no -output_flle
control argument s given, then the map ls
generated Ir the Iibrarysmap flle which |Is
created ls the user®s worklrg directory.

~-header headlng,

-he heading gives a character string which is used as a
headlng tire on the first page of the map to
ldentify which librarjes have been mapoed.
It the string contains blanks, then [t must
be enclosed In quotes. Only the first 120
characters ot the string are used. It no
-header contro! argument s glven, then 2
defaul t headlng tine 1Is used. See tre
discusslon under “Notes" below.

-tooter footing )
-fo footling glves a character string whlilck [s used In the
’,. footing line at the bottom of each page to
identjty ttre libraries being mapped.s If the
string contailns blanks, then [t must be
encliosed in quotes. Onty the first 45
characters ¢t the string are used. If no
-footer control argument [s glven, then a
detault character string is wused [n the
footing 1 ine, See the discussion wuncer
“Notes™ belon.

-entry, -et causes map ltems to be Included In the output
only tor library entrles whilch match one of
the search names.

~componants causes map items faor all the components of a
matching 1 ibrary entry, 1In additlon to ttre
ltem for the matching entry. It zlso causes
map iltems for 3all! components of a llbrary
entry contalining a matching entry. See tre
dlscussion under “Notes"™ below.

-container causes a map Ltem for the library entry which
contalns eech matchling entry, [In addlition to
the iItem for the matching entry. See the
dlscusslon under “Notes®"™ belowe.e Thls is tre
defaul t.
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3.

ORAFT!

{lbrary_map

-cross_reference, -cref

causes cross reference map ltems to be
included in the output for the secondary
names on llbrary entries which are output,
See the dlscussion under "Notes"™ below. This
is the default,

=no_cross_reference, -ncret

=-chase

-no_chase

-retalny -ret

-omit

suppresses cross reference map ltems,

suppresses map ltems for any intermediate
links whlch exist between a {ibrary iink ard
Its eventual target.

causes map ltems for the intermediate tinks.
This ls the default.

~causes a map ftem for {ibrary entries

awalting deletion from the Ijibrarles (as
determined by the library search program).

suppresses the map iftem for tlbrary entries
awalting deletion from the {lbrarjies. Thls
ls the default.

-search_name search_name

ldent]lfles & search name whict begins with a
minus {(-) to distingulsh the search name from
a control argument, There are no other
ditterences between the search names
described above and those given wlth ttre
-search_name control argument. One or mgre
-search_name control argurents may be glven
in the commande.

-descriptor ref_name

output_args

glves a reference name whlich jdentjifles ttre
library descriptor describing the llbraries
to be searcted. If no -descriptor control
argument [s glveny then ttre default tlbrary
descriptor Is used.

are sefected from the following fist of
output arguments anc can 2a2ppear anywhere |[n
the command?l
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r~ -~

4

~ally -a causes all available Information to- be
output.

-default, -dft causes dgefault Information to be outputs in
addltion to the |Information regquested by
other output arguments. This is the default
when no other output argurents are given,

-statusy =-st causes all status Information printed by tre
command ™"status ~ali* to be output, except
for the mode and rlng brackets.

-access causes all access control Irformation to be
outpute. Thlis Includest the user®s access
mode to the llbrary entry, Its rlng brackets,
ACL, access classy safety swl tch setting, and
for directory entrjies the Irltial ACLs.

-contents causes informatlon descrlblng the contents of
tibrary entries to be outputs This Includes!
compilation Informastiony, ob}Ject attributes,
peruse_taext oblect iInformationy, and segment
printabll ity informationas

The toliowing output arguments are avzilabltey, but are
probably not of Interest to every user. They provide more
selective control over which ststus Informatlon Is Included |[n
the output.

-name, =-nm causes alt names to be output.
-primary, -pri causes the prilmary name to be output.

-match causes all names whlch match any of the
search names to be output.

-type, ~tp causes the type of each library entry to be
outpute. Types Includet 1inky, segment,
archlve, archlve component, multisegment
flte, mul tisegment fite comgonent, and
dilrectory,.

~pathname, =-pn causes the pathname of the parent of each
{lobrary entry to be output.

-tink_target causes the gpathname of the target of each
{lorary link to be output.
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-datey -dt causes the date/time 'modlfled, date/tire
usedy, date/tlme entry moclfled, date/tlre
dumped, and date/time compiled to be output.,

~-date_tlme_modifledy, -dtm
causes the cdate/time modifled to be outpute.

-date_time_used, =-dtu
causes the date/tlme used to be output,

-date_tlme_entry_modifled, =~dtem
causes the cate/time entry modified to be
output, For archlive components, this
corresponds to the date/time component
updated Into the archlve.

-date_tlme_dumped, ~-dtd
causes the date/time dumped to be output.

-date_time_compl led, =-dtc
causes the catestime compliled to be outpute.

-fengthy =-in causes the records usedy current length (If
different from the recorcs used), maximum
length (it dlfferent from
sys_IlnfoSmax_seg_size)ly blt count, archive
component oftftset, and dlrectory quo ta
information to be output.

-recordas_used causes the racords used to be outop?.
-current_{ength
causes the current Jlengtr to be output (if

different from records used).

-max;lengfh causes the maximum length to¢ be output (}f
different from sys_infogmax_seg_size).

-blt_count causes the bit count to be ocutput.

«~offset causes the word offset of an archive
component withln its archlve to be output.
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-guota causes directory quota iInfcrmation to be
output for library directory entries. This
includest g¢uota set on the dlrectory, quocta
used, terminal quota snitch setting (if on),
a count of Inferlor directorles with terminsl
quota (If ncenzero)y, the time/record product
for the directory, ana the date/tire
time/record product updated.

~author, -at causes the suthor and bit count author (it
different from the author) to be output.

-unique_id causes the unlque ldentifler to be output.

~devicey, =-dv causes the device name on which the entry
resjdes to be output,.

=COpyy =CD causes the setting of thre copy=-on-wnrjite
switch to be output (if on).

-safety causes the setting of the safety snultch to be
output (it ond.

-modey -md causes the user®s mode of access *to tre
l1ilbrary entry to be output.

-ring_brackets,y, =-rb
causes the ring brackets to be output,.

-acl causes the s&sccess control tlst to be output,

~access_class causes the access class to be output (it
other than system low). Also, the setting of
the security-out-of-service switchy, the audit
switchy and the nmuiltiple access class swnitch
ls output (if on).

-initlal_acl causes the |[nitial access control lists
assoclated with llbrary directory entries to
be Ou 'Dufn

-compiler_name causes the rame of the compiler of an object
segment to be output,

-compiler_version

causes the version [nformation for the
complter of an object segmert to be output.
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-compller_optlons
causes the compller optlon Information stored

In an object segment to be output.

-ob]ecf;lnfo causes Informatlor about format of an objlect
segment and its entry bound to be output,.

-peruse_texty, -pt
causes information about tre contents of
peruse text oblect segments to be ocutput.

-non_ascll causes an Indlcation that a {lbrary entry
contains non-ASCII characters to be outpute.

-error causes messages Indlcating errors which
occurred whille obtalning the status
information to be output,.

-ftevely =-1v causes a level number to precede each output
entry. This number indlcates tre
refationshlp between a tibrary entry and 1its
components. Normallyy, this relatlonship Is
indlcated only by Indenting the component
names beneath those of the {lbrary entry,

-new_Illney, =-nl causes a llre to be sklpped between each
level 1 entry 1In the output. Normatly, no
fines are skipped between entries.

Notes

Any combination of output arguments may be used In a command
since the use of several output arguments merely causes more
informatlon to bte Included In each map entry. However, thre
followlng groups of contro!l arguments are mutually excluslve, ard
only one argument from each group may be glver in a commanct
-cross_reference and -no_cross_reference; =chase and =-no_chase;
-retaln ana -orijit.

The =~contajner and =-comgponents controi arguments are
provided to facilltate the mapplng of library entries related to
a glven bound segment. When only one component of a bound
segment archlve matches one of the search nramesy ~entry causes a
map ftem for onjy the matchling Ilibrary entry; -contalner and
-components cause map ltems for entrles reiated to a matchlng
entry as well. -contalner and -components may be used singly c¢r
together, but nelther can be used with -entry,.
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The following example {[llustrates the effect of wusing
-contajiner and =-components. If 3 search name (s glven whlch
matches a comrponent in a scurce archivey gliving -entry would

produce a map ftem for onity that comgonent. Glving -contalner
Instead would produce a map ltem for the source archlve, 3as welil
as one for the matching component. Glving -components would
produce map ltems for all of the components of the source archlve

containing the matching component. Giving both -contalner and
-components would produce map ltems for the source archive anrd
alt ot iIts components.

When the -cross_reference contro! argument (s used, a ¢cross
reference map ltem s Included In the map for each secondary nare
on a matching tlbrary entry. The cross reference ltem Includes?
the secondary name} the date/time modifled for the llbrary
entry; and Its pathname. The pathname ends with the primary
name of the llbrary entry, providing a reference to the map [tem
which Includes complete information about the entry.

The tlbrary map ls generated In an output flle fdentified by
the -output_file control argurert. If the =-output_fite control
argument [s not glveny, then a flle called llbrary.map ls created

in the user®s working directory. It the output file alreacy
exlstsy it 1s truncated before the new map lIs created. Thus
several library_map commands executed In tre same worklerg

directory (ln the same or different processes) without an
-output_flle control argument can procuce unpredlctable results,
In such casesy, the =-output_flte control argument should be used
to create a different map file in each command.

It the -header control argument is glven, then the heading
line ls centered on the first page of the map beneath the lines?
Map of the np Entrles
ot the
The headlng 1lne shouid be worded with +tris 1Ir mind. For

exampie?l
Map of the 35 Entrles

of the

Standard Library 8Iind Llisting Directory
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If -header [s not given, a default heading llne iIs constructed by
concatenating the names of the libraries which were searched, as
showWwn belows

Map of the 350 Entrles
of the
Librarles

standard_library.listy, unbundied_Illbrary.llist,
tools_tibrary.llsty user_Illbrary.!lst, netrvork_Ilibrary.lis?t

If the =~footer control argument ls gliven, then the ftooting
fine placed at the bottom of each page of tre fibrary ®map
contains the footing character string glver wWith the contral
argument, along with a page number, and the names of the f]lrst
and tast map ltems which appear on the page. If -footer (s not
glveny, then the concatenated tlbrary rames used In the headinrg
{ine are also used In the footing line.

Examples

{ibrary_map =-ib Info =ib peruse_text **.,info *¥,pt -of
documentation

creates the documentation.map fitle in the working directory,

which contalns a map of the entrles In the info and peruse_text
librarjes which match the search names **¥.,Info or *¥.,nt,.

tibrary_map -1b online.* ** -of onliine =-dtg =~dft

creates the onllne.map file which contalns a map of alt of the
entrles In the online.* llbrarles. Each map entry Inctudes thre
date dumped, as well as whatever defaulit |[nformation was

speclified by the library search program.

{ibrary_map

creates a3 map In the l|library.map flle of the worklng directory
which contalns map Items for those entrles In the default library
{or jibraries) which match the default search ramel(s). These
default vatues are speclfled In the default tlbrary descriptcr
data base.
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Names:? library_print, lpr

The iibrary_print command selects |lbrary entrjies whose
contents Is oprintabley and writes the contents of these entrijes
Into a flle sultable for doprinting. Printable iibrary entriles
are those which contain only AS(CII characters. The ASCII portion
of peruse text objJect segments (s aitso printable. Thus,
library_print can print source segments, llstingss bind segments,
info segments, peruse text ob}ect segments, exec_com and absentee
control segments, printable mul tlsegment fllesy, etc.

The entries in the print flle are aiphabet]lzed by ttre
primary name on the |lbrary entry. FEach entry |s preceded by a
header which l]lsts the status of the entry, An Index of ail
entry names appears at the end of the print flle.

This command wuses a llbrary descriptor and llbrary search
procedures, as described in Section IV. #®When no cutput arguments
are jiven, the status Information Incliuded by default [In each
entry®s heading s controlled by the search program for tre
particular library being printecs The default heading Included
informatjon most approprlate for llbrary mainterance.

Usage

fibrary_map -search_names- -control_args~- =-Iim_ouftput_args-

where?!

s search_names are entrynames whlch Jdentlfy the ({lbrary
entrles whose contents is to be output. Tre
Mul tlcs star convention may be used to
ldentlty a group of entrles with a single
search name, Up to 30 search names may be
glven In the c¢cnrmande. If none are givenr,
then any default search names speclifled In
the library descriptor are used.

2 control_args are selected from the followlng Ilist of

controtl arguments and can appear anywhere in
the command:?

-library {ibrary_namey,

-ib library_name
ldentlfles & {lbrary which [s to be searchred
for entrles matchlng the sezrch names. The
Multics star convention may be used to
ldentlty a group of llbrarles wlth a single
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library name. Up to 30 ~-tipbrary controf
arguments may be givern In each command. If
none are glven, then any default |Iibrary
names specified in the llbrary descriptor are
used.

~output_flte flile,

-of file

identifies the output ftile In which tre
printed contents s to be generated. A
relative or absolute pathname may be glven
for the oprint flle. It it does not have a
suffix ot print, then one lIs assumed. If no
-output_flie control argument Is glven, then
the bprint tile is generated in ttre
{lbrary.print flile which [|s created is the
user'®s workling dlirectory.

-header heading,

-he headlng

-footer footing

-fo footling

-components

glves a character string whickh |ls used as a
heading I1lne on the first page of the print
fite to ldentify which 11ibraries have been
printeds If the string contalns blanks, then
It must be enclosed In quotes.e Only the
first 120 characters of the string are used.
If no -header control argument is glven, tren
a default heading 1lne 1is used. See tre
discussion under "Notes™ beionw.

glves a character string whlchk (s used iIn tre
footing tine at thre bottom of each page to
ldent]lfy the librarles belng printed. It tre
string contains blanksy then [t must be
enclosed In aquotes. Ontly the first 45
characters of the string are usede If no
-footer control argument [s glven, then a
default character string 1Is used in thre
tooting f{ire, See the aliscussjion under
"Notes" belcn,

causes all the components oft a matching
{lbrary entry to be output, instead of the
entry ltselft, It also causes all components
of a library entry containing a matchlirg
entry to be output. See the ciscusslon under
“Notes™ below.
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-contalner

-entry, =-et

-chase

-no_chase

-retaln, -ret

-omi?t

llbrary_print

causes the library entry which contalns each
matchilng ertry to be output as a whole,
rather than the matching entry. See tre
discusslon under “Notes™ below.

causes only the contents of {lbrary entrles
which matcr one of the search names to be
output, Thils Is the default.

suppresses entry heading Informatlon for any
intermediate 1links which exist between a
Ilbrary 1ink and [ts eventual target whose
contents s output.

causes entry heading information for tre
Intermediate links. This Is the default.

causes Vlbrary entrles awalting deletlon fram
the (ibrarjes (as determined by the {jibrary
search program) to be outpute.

suppresses {lbrary entries awmeiting detetion
from the llibrarjas. Thls Is the default.

-search_name search_name

identifles a search name which beglns with a
minus (=) to distingulsh the search name from
a control argument, There are no other
di fferences between the search nawves
described above and those glven with the
-search_name control argument. One or more
-search_name control arguments may be glven
In the command.

-descriptor ref_name

glves a reference name which ldentifles tre
{lbrary descriptor describing the |llbrarles
to be searched. It no -descrliptor control
argument Is glven, then the cefault Ilibrary
descriptor [s used.

3. im_output_args control which Infarmation Is included In the

entry headlings. Any ot the output arguments
accepted by the llbrary_map command may be
used for ilbrary_print as wells The output
arguments can appear anywhere In the command,
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Notes

Any combination of output arguments may be used [n a command
slnce the use of several output arguments merely causes mgore
information to be included In the heading for each entry.
Howevery, the followlng groups are control arguments are mutually
exclusive, and only one argument from each group may be glven in
a command: =-components, -contalner, and =-entry; -chase and
-no_chase} =-retaln and -omit.

The -contaliner and -components control arguments are
provided to facllitate the printing of ilbrary entrles related to
a glven bound segment. HWhen only one component of an archlve s
matchedy =-entry causes only the mstching library entry to be
output; -container and =-components csuse the other components of
the archlve to be output as well. -contalner causes the entlre
archive to be output as a wholey, rather than just the matching
component. -~-components causes &ll of the archive components to
be output, rather than just the matching component.

The print file is generated in an output file jdentified by
the -output_flle control argument. If the =-output_flle control
argument s not given, then a fjile catteac library.print is
created In the user®s worklng clrectory. It the output flle
already exlstsy 1t 1Is truncsted before the new print flle is
created. Thus, severatl tlibrary_print commands executed [n the
same workjng directory (in the same or different processes)
without an ~output_flle control argument can produce
unpredictable results, In such cases, the -output_tlie control
argument should be used to create a dlfferent print flle in each
commande

If the =-header controi argument is given, then the heading
tlne 1s centered on the first pzage of the print flle beneath the
{lnes?

Print Out of the pp Entries

of the
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The headlng 11ine should be worded with this in minds For
examplet

Print Out of the 35 Entries
of the

Standard Library 8Ind Listing Olrectory

If ~-header s not given, a default headling ltine Is constructed by
concatenating the names of the fiilbrarles which were searched, as
shown below?

Print Out of the 350 Entriles
of the
Librarles

standard_library.tlist, unbundted_Illbrary.list,
tools_library.llsty user_ljibrary.listy network_{lbrary.list

If the -tooter controtl argument is givens, then then footing
line placed at the bottom of each page of the print flle contalns
the footing character string given wlith the control argument,
atong with a page number and the name of the ertry being output.
If -footer Is not glven, then tre concatenated {lbrary names used
In the heading line are also used In the footing line,

Examples

library_print -ib Info =-!b peruse_text *#¥,info **,pt -of
documentation

creates the documentation.print flie In the working directory,
whlch contains a print out of the entrijes In the Into and
peruse_text Jllbraries whlch ratch the search names **.info or

"‘opf.
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library_print -ib onlinesobject *¥,bind =-of online ~-dtd -dft

creates the online.print tile which contains a print out of alil
of the blnd control segments In the onilne oblect libraries.
Each entry Includes a header with the date dumped, as well as
nhatever default status Informztion was speclfiec by the llbrary
search programe

tibrary_print

creates a print out In the 1library.print fjle of the workirg
directory which contains the contents of those entries In the
default 1ibrary (or librarles) which match the default  search
name(s). These default values are specltled by the default
1ibrary descriptor data base.
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Name: multics_Llibrarles_

This data base |Is the llbrary descriptor for the Multics
System Librarles. ULlke all Ilbrary descriptors, lt deflnest ttre
roots of the Multics System Llbrarless the names by which these
roots can be referenced In |lbrary descrlptor commandsy and ttre
default llbrary names and search names used by each of the
library descriptor commands when operating on ftre Multlcs System
Librarles.

The generat! organization of librarles is described in
Sectlon II, "Llbrary Organizatlcn™, and the organlization ot the
Mul tics System Libraries lIs described In Section III. The use of
library descriptors 1s dlscussed further |[n Sectlon IV, "Tbhe
Library Descrlptor Commands™. The llbrary description language
which [s wused to define {ibrary descriptors is described in
Section XIII, "Malntalning Your Own Library™,

Ine Muyltics System Libracies

The Multics System ls compcsed of the *loglical tlbrarjes™
Iistea In Table 14-1 below, Each of the llbrarles iss In turn,
composed of several dilrectorles contalning the dlfferent kinds of
tlbrary entrles (source and ob}ect segments; blind Vtistss info,
Inciude, and peruse_text segmentsy multisegment files) which are
stored [In the Ilbrarles. Thase dlrectorles are ilsted In
Tabte 14-2 belonw. A ljibrary descriptor command can reference an
entlre 1floglcal library by name,y, or [t can reference one or more
of Its directorlese.

Note that the loglical llbrary structure defined below does
not map directly onto the physical tlbrary orgznization In the

Mul tics storage system. However, the I|ibrary descriptor tools
can reference all of the physlcal llbrarles by loglcal !lbrary
name.
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Table 14-1, Logical Llibrarjes of the Multics Systen
LIBRARY IDENTIFIER L ISRARY CONTENTS

standarg_{ibrary, std mcst user commands and subroutlnes,
and the system support routines for
trese commands and subroutines.

t anguages_1I1 ilbrary, lang Multlcs PL/TI and ALM translators
and thelr support routinese.

unbundled_Ilibrary, unb Honeywell programmed products and
other unbundled software.

tools_tibrary, tools system administrative and
maintenance commands and
subroutines.

Instaltation_ilbrary, Inst Instatlation-maintalned software.
user_Jlibrary, user usaer-maintained software.
network_Ilibrary, net software for connecting the Multics

System to the ARPA Networke.
supervisor_Illbrarys, sups
hardcorey hards, h the supervisor (hardcore) segments
of the Multjcs Systenm.

salvager_1l]lbrary, salyv Multics storage system salvager
commands and subroutines.

bootload_{lbrarys, boot, bos commands and subroutlnes for ttre
Bootload Operating System (BOS).

communicatlons_tlibrary,

. €Comy mcCS commands and subroutlnes for thre
Multics Communications System
{MCS).

Each of the above loglcal llbrarles contalns one or more of the
following 1logical directorliese. A listing of which directories
are part of which llbrary s gliven In Table {14-4 belowe.
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Tabtle 1“'2.
DIRECTORY IO

source,y s

objecty, ©

IleS’ |

executlon, x

bound_compy
bndc,s bc

1”'0, 1

peruse_text, pt

inctlude, [nci

multlcs_1tlbrarles_

Multics System Library Oirectorles

DIRECTORY CCNTENTS

the source language segments which c¢an be
translated Into (lbrary object segments. The
directory 3also contalns exec_com segments
whlch are used to create |I|library objlect
segments.

the objlect segments produced by transiatirg
the (llbrary source segments. The directory
also contalns exec_com and absentee Input
segments, and mut tisegment fliles Intended for
use by users.

the (1lstings oproduced by binding several
library objlect segments tcgether [nto bound
segments,

the bound and unbound object segments and
data bases used by Multlcs users. The
directory aliso contains exec_com segments and
absentee [nput segrents [ntended for use by
userse. The dlirectory [Is generally Included
in the search rules of some or all users.

the object archives whlch may be bound Into
bound segments.

Information segments which can be printed on
the user®s ftermlnal under contro! of the help
commande. These segments describe the
commands and subroutlnes Included iIn the
fibraryy and they outilne 1ibrary problems,
command status, upcoming changes, etc.

the peruse_text object segments which
describe tra commands and subroufines In thre
fibrary. Selected portions of these segment
may be printed on the user®s terminal under
control of the paeruse_text command.

the source segments which are [ncluded as
part of several cther source segment, under
control of & source {anguage transiator,
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Libracy Names

Cne or more libraries or directorles may be referenced in a
library descriptor command by giving the appropriate comblinatlions
of ilbrary ldentltler and dlrectory lLdentjifler as (ibrary names.

1. A particular tibrary ldentlifier from the table above
can be used as a tibrary name to reference all of tre
directories In that {ibrary.

2. A particular directory ldentifier from the table above
can be wused as a library name to reference atl
directorles of a glven type (eeCey all source
directories, all object directories, etcl).

3. A two-component llbrary name of the form?
|lbrary_ldertltier.directory_lidentifler

can be used to reference a partlicular directory In a
given librarye. For example, standard.source and
lange.incl are such two-component {lbrary namese.

Ge A Vlbrary name employing the star convention c¢an be
usaed to reference Ssaveral tibraries or dlrectorles.
For example, *¥.72?27?2? references all source and oblect
directories, and ** references all {ibrary directories.

Se Two groups of llbrarles can be referenced by using the
}lbrary 1ldentlflers shown In Table 14-3 below. These
ldent]ltiers may be used separately or In combination
wlth directory identl flers.

Table 14-3. Mul tics Llbrary Groups

LIBRARY IO GROUP OF LIBRARIES REFERENCED
online_libraries, standard_{llbrary, languages_I|library,
online, on unbundled_1I ibrary, tools_Ilibrary,

Instaliatior_library, user_{lilbrary,
network_Illbrarye.

offline_Jlibrarjes, supervisor_{lbrary, salvager_liprary,
offilne, off bootioad_Illbrary, communications_l1lbrary.
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directory.
combinations are valld.

DRAF TS

Not all
Table 14=-4

Table 14-4,

std.source
stdeoblect
stdallsts
stdeexecution
stdeinfo
stdeperuse_text
stdelnclude

Inst.source
Inst.object
inst.llists
Inst.execut]on
Inst.into
inst.peruse_text
inst.include

SUpaSOUrce
Supe.bound_comp
Supeoblect
sup. include

bose.Source
boss.object
bossinclude

of the tlbrariles

SUBJECT TO CHANGE

below showus

{ange.source
jang.object
fange.l ists
langs.executlon
lang.info
lang.peruse_text
lang.lnctude

toolse.source
tools.cblect
tools. lists

tool s. execution
tools. Info
tools.peruse_text
tools. Include

user.,source
user.oblect
usera.l ists
user.execution
user.irfo
Juser.peruse_text
user.incltude

salve.saource
salvebound_ccmp
salve.oblect
salve.include

cCOomeSOUrce
comeobject

14-41

muitics_Lllibrarles_

llsted above contaln each type of
which

{ibrary/directory

Directories in Each Multics Library

unb. source
unbe.object

unbe. lists
unba.execut jon
unbe. info
unb.peruse_text
unbe.lnclude

net.source
net,oblect
net.lists
net,execut lon
net.info
net.peruse_text
net.lnclude

09/726/75
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Some examples ot llibrary

ontine_1ibrarjies
off.source

names gret

standard_1llbrary.info

inciude
usera.x

network_{lbrary.lists

pt
stde.?27??777

Library Descriptor Command Defaults

Table 14-5

beltow shows the default

—-—

multics_tlbrarlies_

names defined for each of the {ibrary descriptor commands.

Table 14-5.

Library Oescrliptor Command Defaults

for the Multics System Librarles

COMMAND

library_cleanup

{ibrary_fetch

tibrary_info

tlbrary_map

llbrary_print

ORAFT?: SUBJECT TO CHANGE

DEFAULT
LIBRARY NAMES

oniine

ontine.source,
SUpe.SOuUrce

onllne
ontine.source,

onllne.oblect,
onfineslists,

onllne.executlion

Info

14=42

DEFAULT

1223222222722222

{(none)

(none)}

*%

’.*'olnto
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Ngmet: muitics_tibrary_search_

Thls subroutlne Is the |Ilbrary search procedure for the
Multics System Libraries. Its entry points are referenced by
multics_1llibrarjes_, the llbrary descriptor for the Muiltlcs System
Librarles. These entry points may also be used to search otter
librarles which have dlrectorles structured llke those of tre
Muttics System Libraries.

Section 11 discusses the general organizatlion of llbraries,
and Sectlon III describes the organlzatlon of the Multics System
Librarjes. Refer to the multics_libraries_ data base description
In Section XIV for more Iinformation about this library
aescrlptor.

The entry points described below conform to the callling
sequence for llbrary search procedures described In Sectlon XIII
unger "Codlng a Library Search Procedure™. Therefore, the usacge
of these entry polnts 1ls not repeated tere.

Insteady, each entry polnt descrilption below dlscusses the
types of directorles whlch can be searched witr the entry pojint.
In addlitjion, Table {4-6 compares the foilowlng attributes ot each
entry point,

1. The types of |lbrary entrles supported by the entry
polnt (iinkss segments, archives, and MSFs).

2e The kind of default output arguments used wlth each
entry point {elther online defeults or offilre
defaults). These defzult output arguments are defined
In Table 1‘0"7.

3. The kinds of checks made automatically. These c¢an
Include checking for archlvesy, checklng for object
segments, and checklng the printabillty of =a Ifllbrary
entry. An entry ls printable [f It only contajlns ASCII
characters, or If It s a peruse_text object segment,

4a The kinds of checks lrhibitedy even it requested by the
usere.

Se The special naming conventions whilch are appl led. The
search names glven by the user may be mapped into
different names whlch are actually used to search thre
dlrectory. Alternately, some searchr entry polnts may
requlire that the names of archlive components be used as
additlonal names on tre archive to speed the search
pProcess. In some flbrarlesy entrles awalting deletlon
from the library (obsclete entries) are marked wlth a
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unique name (returned by the unique_chars_ subroutinel.
These entries are not found by a search unless tte
-retaln control argument is glven In a ilbrary
descriptor commande Refer to the MPM Subroutines for a
description of the unigque_chars_ subroutine.

6 The use of a system lcentjificatlon data base by the
search enfry point. It one 1Is used, the table
specities whether It Js the supervisor data base or
salvager data base.

Enteyt! multics_tibrary_search_tonline_source_dirs

This entry point searches directories organized tlke the
Multics onllne source directorles. These directorles contaln
archlved and unarchived source segments, and exec_com control
segments which are used to create oblect segments. The names of
all archlve components must be placed as acditlonal names on
thelr respective archives,

Entcyt multics_library_search_tonllne_object_dirs

This entry point searches dlrectorles organized I{(lke tre
Mulitics oniine object directories. These directories contaln
archlved and wunarchived object segments, backup coples of
exec_com and absentee control segments [ntended for user usage,
and backup coples of MSFs, The names of all archive components
must be placed on thelir respective archlves.

Entcy?! multlics_library_search_g%online_list_info_dirs

This entry polnt searches dlrectories organjized ltike tte
Multics online fistse info, and [nclude directories. These
directorles contaln printable segmentse.

Entryt multics_library_search_3%oniline_executior_dirs

This entry polnt searches directories organlzed like tre
Multics onllne executlon directorjiess. These directorles contaln
bound and unbound obj}ject segments, data baSes, exec_com and
absentee control segments, and MSFs used by users. Such
directories are usually Included iIn user search rules.
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Entryt multics_tlbrary_search_gthardcore_source_dir

This entry polnt searches the Multlcs supervisor source
directorye. It is inapproprlate for use on oaother (lbraries
because |t uses a speclalized system [dent]lflcation data base.

Entry: multics_t{library_search_g¢hardcore_bc_dir

This entry polnt searches the Multlcs supervisor bound
components dlrectory, It Is Inappropriate for use on other
libraries because it wuses a speclalized system ldentificaticn
data base.

Eptry: muttlics_tibrary_search_gthardcore_object_dir

This entry polnt searches the Multics supervisor oblJect
girectory. It [s Inappropriate for wuse on other librarjes
because |t uses a speclatlzed system ldentification data base.
Eptryt multics_tlbrary_search_gsalvager_source_dlr

This entry point searches the Multics salvsger source
directory. It 1ls |Inappropriate for use on other llbrarles
because It uses a speclallzed system ldentification data base.
Epntryt multlcs_Illilbrary_search_tsalvager_bc_dir

This entry poilnt searches the Multlcs satvager bound
components dlirectory. It 1s inappropriate for use on other
1lbraries because It uses a speclalized system lidentification
data base.
Eptry: multics_tilbrary_search_g$salvager_oblect_dir

Thls entry polnt searches the Multlcs salvager object

directory. It Is inappropriate for use on other Iibrarjes
because 1t uses a speclatlzed system ldentiflcatlion data base.
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Entecyt multics_tlbrary_search_3oftllne_source_dlrs

This entry polnt searches the Multics BOS and MCS source
directorles. It ls currently Ildentical in function with the
gont ine_source_dirs entry point.

Entryt multics_llibrary_search_totfilne_obj)ject_dirs

This entry polnt searches the Multics B0S and MCS object
cirectories. It ls currently jdentlcal In function with tbhre
gontine_oblect_dirs entry point.
Entry: multics_llbrary_search_g$peruse_text_dir

This entry point searches dlrectories organlzed llke tre
Mul tics peruse_text?t directory. This directory contains

peruse_text object segmentse. It may optlonally contaln other
printable segments or MSFs,
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r

Table 14-6. Comparison ot mul tics_{library_search_ entry polnts

online_source_dirs
online_object_dlirs
online_Ilist_Info_dirs

1 onllire_executlon_dirs

H

hardcore_source_dir
hardcore_bc_dir

{ hardcore_oblect_dir

i

salvager_source_dlr
salvager_bc_dlir

! salvager_object_dlr
i

- el e eh e AN e Ge B S Ce Lo Cv S ab s da
ot 2n ws Bs e G0 wo 4o 4s 40 2s wa wa 24 ws e
e B8 we . Gl B e B S BE e me e e

- B0 me S8 e wn 06 NP we e s e B

e - a6 am s be 4o ow s o0 oo aa

o o 40 ne 20 su B e o=

H
{
L |
{11 1 offline_source_dirs
i 11 !t otfllne_oblect_dlrs
I | | I
I T ! 1 peruse_text_dlr
U N N N P | -
ENTRIES SUPPQORTED: |
tinks § X X X X X X X
segments § X X X X X X X X X
rx archives 1 X X X X X X X X
mul tisegment tlles I X X X X X X X
- _ H
QUIPUT DEFAULTS: _ 1
ontlne ¢+ X X X X X X X
offiine | X X X X X X
H
AUTOMATIC CHECKS: 1
archlves | X X X X X X X X
printablilty ! 2 2 2 2 2 2 e X
object segments | 1 1 11 11 1
{
INHIQITED CHECKS: 1
archlves | X X X X X
printabiilty | X X1 X i1 X 1 X
object segments {§ X X X X X X
- H
NAMING?® H
search names 1 X X
archlve names ! X X X X
obsolete entrles 1 X X X X X X X
H
SYSIEM ID QATAY __ 3
supervisor X X X
- salvager | X X _X
1. Checks mace or Inhiblted orly for the tibrary_fetch command.
”l 2e Automatic checks made only for the llbrary_print commande.
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Table 14=-7. Detauit Qutput Arguments
for Ontine and O0ffllne Search Procedures

mul tisecment tlle comp

H
o1 mul tisecment flle
N 1 archive (ONLINE)
L1 segment (ONLINE)
11 1
N H i ink
E | _ { H
H 0 1 H H archlve comp (-contalner)
H F 1 H H H
1_ F § { 1 archive comp
L 1! ! H H 1
It i { { H archive (OFFLINE)
N 1 H H 1 L segment (OFFLINE)
E 1_ ! 1 H H !
QUIPUT DEFAULTS _ 1 i -4 i i -
-name | MP MP IMP  FIMP MP
-primary | CFIMP CFIMP FIMP FIMP FIMP
-match § CFIMP CFIMP FIMP FIMP FIMP
H
-type 1 CFIMP CFIMP F FIMP FIMP
-pathrame | CFIMP CFIMP F FIMP FIMP
-1Ink_target ¢ CFIMP
!
-dtm § CFIMP F FIMP
-dtem ' C MP C IMP FIMP FIMP MP
-dtd | M M
-dtc ¢ F F F F
H
-current_length | M
~records_used | M
-max_length | M
-bit_count I F M F F F
1
-copy | CF MPp F F MP
-safety  C M M
-ring_brackets | M
H
-compiler_version ! F F F F
-compller_optlons { F F F F
-object_Iinfo | F F F F
{
H
H
H

~level C IMP C IMP IMP IMP IMP
-nen_11lne CFIMP CFIMP FIMP FIMP FIMP
-error CFIMP CFIMP FIMP FIMP FIMP
—---=gross retferepnce 1 Me M MP -
C = tipbrary_cleanup F = library_fetch I = tlbrary_into
M = Iibrary_map P = tlbrary_print
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Namest wupdate_seg, us

A modlticatlion is a group of physically- or
togically-related segments which must be Instalted In a ilbrary
at the same time in order to maintaln {(ibrary consistency and
integrity. For example, a source segment and lts complled object
segment are physlically-relatec segments which must be Instalied
concurrently to Insure that library source segments correspond to
library object segments. On the other hand, two object segments
whlch Interact with one anotrer are loglcally-related segments
which must be Installied concurrentiy to Insure proper operation.

The update_seg command is the library mailntalner®s Interface
to the Multics Instaliation System (MIS). MIS Instatlis the
refated segments ot a modifjcatlion [nto a Ilbrary at the same
time (or nearly so)t

1. by dividing the Instalitation of each segment |[nto a
serles of steps (getting the unlque Idy names, and ACL
of new and old segments, copying the target segment,
adding to and deleting from the target segment®s names,
freeing names on the old segment, etc)e.

2e by performing one step for all saegments of the
modlflcation before moving on to the next step.

3e by Installing the segmrents whlch are used by L(ibrary
users {€egey object segments) as a group after
Installlng the other segments |[In tre nmodiflcatlon
{esgsy Source segments, archivess and Info segments).

Using this strategy, the Installation window (the period of
llbrary lnconslstency) can be reduced to less than one mlnute per
modiflcationy and Is usually about flve seconds per modificatior.

MIS offers several beneflts to tre library malntalner. The
MIS subroutines whlch perform each Installatlon step are all
restartable. If 3 system fallure or 3 process fajilure occurs
during an Installatlon, the Installatlon can be resumed from ttre
point of [nterruption, as long as the Multics Storage System
remalns Intact across the tallure.

The MIS subroutlines are also reversibie. Each MIS
subroutine performs a speciflc instaltliation function when Invoked
In ™lnstallation®™ mode with a group of arguments. The same MIS
subroutine wil! perform the loglcal inverse of Its Instaliation
function (a de-instaltatlion furction) wher 1t Is Invoked |In
“de=-lnstaltation™ mode wlith the same group of arguments. If a
bad modlflication has been instalied, it can be removed from ¢the
librarles by lnvoking MIS In "ce-Instaliation®™ mode, without the
use of supplementary tools or speclal procedures.
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MIS provldes planned automatic error recoverye. If MIS
detects a fatal Installation error,y [t can recover automatically
from the error by invoklngy, In “de-instaliation™ mode, the
Instaliatlon subroutines whlch completed before the fatal error
occurred, Most common installation errors (name dupllcationr,
entry not found, record quota overflow, etc) are handled In thls
manner,

MIS atiows a limited degree of rerunnabllity. Al MIS

subroutines are rerunnable atter having been Invoked in
"*de-installatlon™ mode, as 1{ong as the segments in the
modiflcation have not been changed since the de-instaliation.
The |Installer can correct many minor errors (ee Qo name

duptications) without having to start the Installation from the
very beglnning.

Finally, MIS automatically documents an |[nstattation. An
MIS subroutine creates a descrlption of a modlfication, ard
appends thls description to an ASCII instattation log as a part
of the installation, In additiony, a paragraph summarizing tte
modificatlon can be Inserted at the top of an Installations |Infto
segment to notlify users of chances to the ilbrarles.

The (lbrary maintainer uses the update_seg command to define
the contents of a modltication,y, and to Install or de-install tre
modification Iin one or more 1{ibraries. update_seg stores ttre
definlition of a wmodificatlon In an JInstallation objJect (lo)
segment as a 1[lst ot taskse. The task 1ist consists of one or
more task blocksy each representing a call to one of the MIS
Instatiatlion subroutines. The cefined modlflcation Is Installea
by sorting these task bilocks by type of Instatlation step ard
callting trhe MIS subroutines assoclated with the order task
blocks. The update_seg command [ntertaces with the MIS task I]st
processor and Installation subroutines to perform the definlitlcn
and Installation operationse.
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Usage

update_seg opname arguments

nheret
1. opname deslgnates the operation to be performed.
2o arguments may be one or more arguments, dependlng upon

the particular operatjon to be performed.

The opnames permitted, followed by thelir alternate foress
where appllcable, are shown below in flve functionral groupings?

set_defaults, sd H
initlates In { Creation operations
print_defaults, pd _I{

add

delete,y, dal
move, mv
replacey rp

Nefinitlon operations

print, pr !t Listing operatjons
list, Is 1

Instatl -I Installation operatlons
de_Iinstall N

clear :l Clearing operatlon

The creation operatlons create and Initiate an Instatltatlcn
oblJect (lo) segment [n whlch a modlficatior Is defined. The
definition operations define the segments of the moditicatjion,
and the steps whlch must be performed to Install those segments,
The listing operations list the segments of the modificatlon and
the installatjon steps to be performed for those secgments. The
Installation operations Install and de-install the maodijiflcatlor.,
Finatly, the <clearing operatjons reset an Jo segment when an
installatjion has tajled and the modificatlion has been instalied.

Usage 1s explalned below under a separate readlng for each

designated operatlion. The expianations are arranged
functionally, as shown above.
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GENERIC CONTROL ARGUMENTS

The following control arguments are accepted by several
update_seg operatjions. To avoia gescriblng trem with each of
these operatlons, the control argument syntax ls descrlbed here.
The descriptlon of each operation Includes a llst of control
arguments accepted by that operation, and it states how the
operation Is affected by each control argument,

1. -acl model User_idl ... moden =-User_ldn-
deflnes an access control lilst (ACL) by
palrling eaclt access mode with the access
control name which follons,

wheret

3e modej} is a valid sccess mode for segments. It may
be any or ail of the letters rew t0o Indicate
read, execute, and wrjite access respectively.
Use nutlly "n"y or ™" to speclify null access.

be User_1ld] 1Is an access control name trhat must be of tre
form Person_ld.Project_lg.tag. Misslinrg
components In the access control name are
assumed to be "“¥", If the ftast model has no
User_id}] followling it, the 1ibrary
maintalner®*s Person_ld and current Project_ld
are assumed.

2o -add_name names
-an names detines a 1ist of names to be added to thre
target segrent of a definitlon operation,
where names are one or more entrynamese.

3. -archlvesy =-ac specifies that the segment beling deflned in a
deflnltion cperation is an archivey, and that
the names of its archlve components are to be
added to the target segment of the deflnition
operatlon. Normally the archlive component
names are not added to the target segment.
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Lo -defer, ~df

Se ~-detlete_acl
-da User_las

Do ~delete_name
-dn names

7. -max_tength
-m{ =N-

N omitted

update_seg

specifies that the Iinstallatlon subroutines
whlch gather |[nformation about the segments
In a deflnition operation should defer thelr
intormation gatherling until the Instaltation
operatlon |s performede Thus, changes made
to the segment after the modification lIs
defined wnill be reflected In the Installed
segment, Normaltlly, ngme anc ACL changes made
between tte definition and Installation
operations sre not reflected In the Installed
target segment, Segment replacements durlng
thls period cause a fatal installation errore.

User_lds

defines a 1 ist of ACL entries which are to be
removed from the ACL of the target segment of
a definitlor operation, where User_lds are as
defined for =-acl above.

Names

deflines a list of names to be removed from
the target segment oft a deflnltlior operatlon,
where names are one or more ertrynamesSe

-N-

specifles that the maxlmum length attribute
of the target segment of a definjtion
operatlon Is to be set as shown below.
Normally, the maxlmum {lencgth 1ls set to
sys_infogdefaul t_max_Ilength for regul ar
segments, and to the current length of tre
segment belrg instailed for speclalt segments.
See -special_seg below for information abolLt
speclal segments.

the maximum length Is set of N words.

the maxlmum tengthr [s set to the current
fength ot thra segment beling lnsfalled.

the max | mum length is set to
sys_Infogmax_seg_slze.
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8 -name names
-nm names defines the Jist of names to be piaced on the
target segmrent of a definltion operatlion,
where names are one or more entrynames.
9. -ring_brackets ri{ -r2- -r3-
-rb ri1 =-r2- -r3-
defines a set of ring brackets,
wheret
3e ri Is the write brackete.
be r2 ls the read brackete If omitted, It is set
to the maximum of the followlng values! the
write brackety, the current vatidation tevel,
or 5.
Ce r3 Ils the gate bracket. It may not be speclifled
unless r2 Is also specifiece If omltted, |t
Is set to the maximum of the following
values? the read bracket, the current
vatldation tevel, or 5,
10, -set_acl mode]l User_idl «.. modep -User_icpn-
-sa3 modejq User_Iidi «.. moden -User_ldp-
defines a llst ot ACL entries which are to be
added to the ACL of the target segment of 3
definition, where model and User_id] are zs
detlned for -aci{ above.
11. -set_log_dlr path
-sid path detines the directory identlfled by path as
the directory contalning the instaltation log
and Instaltlation Info segments, These
segments are descrlbed further under
“Automatic COocumentatjon®™ below.
12« ~-specjal_seg

-55 defines the target segment of a definition
operatjon as a special segment. The
properties ot speclal segments are descrlibed
beltow under "Special Segments™.
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Ring Brackets

The ring brackets glven [In 3 -ring_brackets control argument
control the Intraprocess use of the segments belng installied. A
description of ring brackets anc Intraprocess access control can
be found in the MPM Subsystem Writers® Gulide.

Automatic Documentation

The directory deflned In a =-set_log_dir control argument ls
callied the documentatior directory. Two types of Information
about a modiflcatlon are Jogjged In segments contained In trklis
dlrectory.

1. A summary of the mcdiflicatlon 1Is Inserted at tre
beginning of Installations.info. Thils ls an
information segment designed to Inform users of recent
changes to the |lbrar les.

2 Detailed Information gbout which segments and bound
segment components are changed by the modification lIs
appended to Instaliatlions.licg, along with the summary
described above. This log contains a permanent record
of all Installations.

These documentation segments are fsultlplexed among several
different update_seg Iinstallers by wusing a fock word In thre
segment Installations.iocks

Speclal Segments

The -speclal_seg control argument |[s wused to reduce the
installation window for ttra user-visible segments of a
modiflcatlon. For example, It 3 modltication contalns two bound
segments, one of which calts the other, then [t Is Ilmportant to
reduce the time between the Instalflation of the flirst segment anrd
the Installatjon of the seconds Otherwlse, users of the tirst
segment could recelve errors when [t trjed to reference ttre
second.
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To reduce the tength of user-observable instaltatlion
windows, the segments of a mociflcatlon belng instatted In user
search directorjes can be defined as speclal segments whlich have
the foitlowing propertiest

1. The final Instattatlor of all speclal segments (addinrg
names to these segments) ls deferred until all regular
segments have been [nstalled.

2 The de-Installatlon of a modlficatlon causes tre
regular segments which were Installed to be deleted
from the |llbrary. Special segments are renamed Instead
of being deleted.

3. The cdefault setting for the maximum length attribute of
segments differs for speclal segments from that used
for regufjar segments, Special segments use the current
flength ot the segment belng iInstalled as the default
maximum fengthe Regular segments use
sys_infogsdefault__max_langthe.

PDeferring the final Instaltation of speclal segments untlt
the last posslible moment provides several desirable advantages.
It a fatal error occurs while Instsliling a regular segment, ro
speclal segments willl have been Installed and the wuser-visibie
portions of the Jilbraries witl remaln In a consistent state. In
addition, the Installation wWindow for speclial segments is
shortened by grouping then together at ¢tre end of ttre
installation, because there are fewer segments golng through thre
flnal installatjon step (adding names) at the same time. Trls
further reduces the user®s expose to |llbrary Inconsistenclese.

Special segments cannot be deleted by a8 de~instaliation
operation because some users may belng using theme However,
renaming the special segments prevents more users from uslng them
atter they have been de-~installed.
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initiate GPERATION

The initiate operation iIs the first operation reguired to
install a modificatlon. It creates a new Instaltatlon
object (lo) segment and Initiates it for use by update_seg.

Onty one lo segment can be Initiated In a c¢rocess at any
glven tlme. This restrilctlor allons the ilbrary maintalner to
omit the lo segment name from most update_seg operatlons. Hhen
the 1o segment name Is omltted, then the operation refers to the
1o segment which Is currentily inltiated.s Thils Ils usually the lo
segment segment named In the {(ast Initilate operatlon.

Besldes creating new lo segmentsy the initiate operatlon can
be used to switch to and Inltiate another existing 1o segment, or
to change the asttrlbutes of an existing 1o segment.

Usage

upcate_seg Initlate -lo_se3d- =-controil_args-

where!

1+ lo_seg ls the pathrame of the [0 segment to be
Inltiated. It the final entryname does not
have an lo suffixy then one s assumed., It
lo_seg iIs omlttedy, then the attributes of thre
currentliy-iritiated 10 segment are changed.

2o controi_args are selected from the fotlowing 11ist of

optlonal controi arguments?

-restart, -rt Indlcates trat the io segment ldentifed by
lo_seg exlsts and is to be reinitiated.
Normally a nem io segment Is created when
lo_seg Is glven.

-acl]l mode)l User_jidi <« moden -User_ldn-

deflnes the default ACL of the Initlated io
segment. This ACL Ils placed on new sSegments
belng added to a llbrary when no -acl control
argument Ils glven In an add deflnition
operation. Normally, the global default ACL
Is wused as the default ACL on a new lo
segment.
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-ring_brackets ri -r2- -r3-

-rb ri -r2~ =-r3-
deflnes the default rilng brackets of the
initiated io segment. These ring brackets
are placed on new segments belng added to a
library when no -rilng_brackets control
argument jis given [n an add definition
operation. Normally, the global default rlrg
brackets are used as the default rinrg
brackets on a new [0 segment.

-set_log_dlr path

-s51d path glves the pathname of the documentatlion
directory to be used by the (o segment,
Normally the global documentation dlrectory
ls used.

-1o09 Indicates trat a summary of tre modificatlicn

Is to be typed In as part of the Initlate
operations Thls summary Is placed In one or
more documentation segments, as described
under "Automatic DQocumentat fon™ above.
Normally, no summary is assoclated wlith a new
1o segment.

Notes

The global default ACL, ring brackets, and documentatjion
directory have the values shown In Table 14-8 bel ow.

Table 14-8, 1Inltial Values for update_seqg Global Defaul ts

ACLS re o,
ring bracketst 14545
documentation directoryt worklilng directory

These values may be changed for the 1lfe of ¢the ({ibrary
maintalner®s process by using¢ the set_defautts operatlon. The
current global defaul ts may be printed by Jusing the
print_defaults operation.
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When the =-log control argument s glven, the [nitiate
operatlon responds by printing "Input“. All subsequent tlnes
tvyped by the library maintajner are used as a summary of the
modltication belng defined In the 1o segment. Input of thre
summary ends when the llbrary maintalner types a llne contalnling
only a period {a)o The summary Ils placed In both of the
documentatlon segments when the modlfication Is [Installed.

The summary {ines are truncated or fllted out to 65
characters to improve the readablilty of the documentatlon
segments. A caompletely blank line or a line beginning with a
space or horlzontal tab (HT) character wjill force a break in tre
fillliing ot the previous tine.

The summary of a modification can be changed at any palnt
before the modlficatlon 1ls Installed (before an Instaltlation
operation). Relnltlating the [0 segment with the -1og control
argument causes any previously-cdeflined summary to be replaced by
a new summarye.

The summary assoclated witt any 1o segment can be printed as
gescribed below under the “print Operation™.

print_defaults OPERATIOM

The print_detaults operatlon prints the global default ACL,
ring brackets, ana documentatior directory. It also prints thre
detault values assoclated with an Jlo segment. The default
documentatlon dlrectory is printed only [t different from tre
working directory.

Usage

update_seg print_defaults =-jo_seg-
where lo_seg iIs an optlonal argument which speclifles the pathname
of an exlisting lo segment whose defaults are to be printeds It

the final entryname does not have an lo suffixy then one |s
assumede.
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Notes

If an lo_seg argument s glven wlth the print_defaults
operation, the named io segment s reinitiated, and remalins
initiated after the defaults have been printed. Thus, ali
fur ther update_seg operations will refer +to0 trhris ([nitlated 1o
segment.

It no lo_seg argument is giveny, then ttre defaults of tre
Initiated 10 segment are printed if one ls Initiated.

set_defaults OPERATION
The set_detauits operatlion sets the giobal default ACLy rilng
brackets, and documentation dlrectory.
Usage
update_seg set_defaults control_args
where?

1 control_args are selected frcem the foliowing 1tlst of
control arguments?

-acl mode)] User_ldi <.« modepn -User_ldp-
defines a new global default ACL.

-ring_brackets r1 -r2- =-ri-

-rb rl -r2- «r3-
deflnes a new set of global default ring
brackets.

-seft_log_dir path
-sid path deflnes a nea global detault documentatlon
: directorye.
Notes
It any of the control arguments {isted above are not

specifiedy then the corresponding global default value remains
unchanged.
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add OPERATION

The add operatlon deflnes & modiflication segment which s to
be added to a 1llbrarvye The deftinltion is appended to the
currentiy-initlated jo segment. The following Installation steps
are required for the most common case of the adc operation.

1. Get the unlque 1Id of the new segment.

2o Get the names on the new segment.

3. Gather detailed Information about the new segment for
documentation of the Instaliatl]lon.

G Create 3 unlquety-named target segment In the library,
and copy the contents of the new segment into the
target segment.

S5 Set the ring brackets on the target segment,

6. Set the ACL on the target segment.

7 Add the new segment®s names to the unlquely-named
target segment.,

8. Remove the unlique name from the target segment.

9. Document the addltlon of the new segment to the
tibrary.

Usage
update_seg add new_seg target_seg =control_args-
wheret

1e new_seg ls the pathname of the new segment to be
added to the librarye A refative or absolute
pathname may be glven.

2e target_seg is the pathname of the target segment which
1s to be created iIn the l!lbrary directorye. A
relative or absociute pathname may be glven,
and the Mul tics egual conventlon may be used
to equate components In the flnal entrynames
In the new_seg and target_seg pathnames.
Note that an error will cccur 1f the final
entryname of the target_seg pathname 1[Is rot
one of the names placed on the target segment
as [t Is Installed.

3. control_args are selected from the following Iist of
optlional control arguments?

-acl mode)l User_idl ... mocen =-User_lidp-

deflnes the ACL to be placed on the target
segment. Normaily the default ACL ls used.
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-add_name names
-an names deflnes a set ot names to be added to the
target segment.

-archivey, =-ac svecifies that the new segment |s an archive
whose components names are to be added to the
target segment.,

-defer, ~df specifles that the [nformation gatherlng in
steps 1-3 above 1s to be ceferred until tre
instaltatior operation.

-delete_acl User_lds
-da User_lds deflnes ACL entrles toc be removed from the
target segment,

-delete_name names :
-dn names defines a set of names to be removed from tre
target segment,

-tog speclifles that detzlied Inforration about the
installatior of the new segment |[|s to be
logged In Instaltatlons.log.

-max_length =N-

-m{ =N= deflnes the maximum lencth attrlbute settlirg
for the target segment. Normally the default
setting ls used.

-name names

-nm names defines the names to be placed on the target
segment. Normally, the names on the new
segment are placed on the target segment,

-ring_brackets ri -r2- -r-

-rb ri -r2- -r3-
deflnes the ring brackets to be placed on the
target segment. Normally, the default ring
brackets are placed on the target segment,

-set_acl modei User_ldi ... modep =-User_ldn-

-sa modej User_ldl e+« mocen -User_jdp-
deflnes ACL entrles to be added to the ACL on
the target segment.

-special_seg

-5s defines the target segment to be a speclal
segment.
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delete QOPERATICN

The delete operation defines a modificatior segment which Iis
to be deleted from a |lbrarys. The definltlon ls appended to thre
currentiy~inltiated 1o segment. The follomwlng steps are requlired
for the most common case of the delete operationa

1. Get the unlque of the segment to be deleted
{the target segment).

e Get the names on the target segment,

3e Gather detalted Informatlon about the segment beling
deleted for documentation of the installation.

Le Add a unlque name to the target segment.

Se Free the names on the target segment.

6e Document the deletlon of the target segment from the
library.

At the time of the Installation operation, the segment |Is
not actually deleted from the library. Instead, the segment®s
names are ftreed and a unique name ls acdded to the segment to mark
it as a candldate for deletion by the llbrary_cleanup command at
some later date. The segment cannot be deleted because It cannct
be terminated In the process of any library user who might be
USing ite

The segment®s names are freedt by addling an iInteger suffix
to the »primary segment name, as described [n the !free_name
command description In this Section XIV} and by deleting ary
other names on the segment. The renamed primary name ls retalned
to laentify ¢the segment, The remalning names are defeted to
prevent Jibrary users from referencling the segment.

Usage

update_seg delete target_seg =-control_args-

where?

1. target_seg Is the pathname of the segment to be deleted
from the {ibrary. A retative or absolute
pathname may be glven.

2e control_args are selected from the followilng tlst of
optlonal control arguments?

~defer, ~-df specifles trat the Informatlon gatherlng In

steps 1-3 above Is to be deferred untliil the
instatiatior operation.
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-fog specifles that detalled Information about the
deletion of the segment Is to be 1{ogged In
Installationse<ioge.

-speclal_seg
-Ss defines the target segment to be a speclal
segment.

replace OPERATION

The replace operation defines a modlflcation segment which
Is to replace another segment in a {library. The deflinition |is
appended to the currentiy=-initlated lo segment. The followning
steps are requlired for the most common case of the reptlace
operation.,

1. Get the unique iId of the segrent to be reptaced (the
old segment).

e Get the names on the cld segment.

3. Get the ACL on the old segment.

ba Get the ring brackets on the old segment.

5. Get the unlqgue id of the segment to replace the old
segment (the new segment).

6Ge Get the names on the new segment.

7e Gather detajled Information about the new segment for
documentation ot the Installation.

8e Create a uniquely-named target segment In the library,

and copy the contents of the new segment Into this
target segment.

g, Set the rlng brackets on the target segment to those on
the old segment.

10. Set the ACL on the target segment to that on the otd

segment.
11. Add a unlaque name to the old segment.
12. Free the names on the ald segment,
13. Add the new segment®s names to the target segment,
14, Remove the unlque name from the tarcet segment,

15. Document the replacement of the |lbrary segment.
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Usage

update_seg

update_seg replace new_seg old_seg =~target_seg-
-control_args-

nheret

1. new_seg

2o old_seg

3. target_seg

ls the pathname of the new segment, A
relative or apbsolute pathname can be glvene.

ls the pathname of the itlbrary secment which
iIs to be replaceds A relative or absolute
pathname may be glvens and the Multlcs equsl
conventlon may be used to equate components
in the final entrynames of the new_seg and
old_seg pathnames. Note that, [f the
target_seg argument is omitted, an error wlll
occur [f the final entryname of the old_seg
pathname 1Is not one of the names placed on
the target segment as 1t Is Installed.

Is the optional pathname of the target
segment, If this dlffers from the patrtname of
the old segment. A relative or absolute
pathname may be given, and the Multics equal
conventlon may be used to equate components
In the flnal entrynames of the target_seg and
old_seg pathrnames. Normally the pathname of
the old segment |s formed by uslng the
directory portion of old_seg and the tlinal
entryname portion of new_seg (leeay
{directory old_segl>{entry nem_segl). Note
that an error wlil occur |t the flnat
entryname of the target_seg pathname s not
one of the names placed on the target segment
as It Is Installied.

4a control_args are selected from the following 1lst of

-acl

-add_name
-an names

DRAFT:

SUBJECT

optlonal control argumentsst

model User_ldi <+« moden -tUser_ldpn-

deflnes the ACL to be pleced on the target
segment, Normally, the ACL on the old
segment ls placed on the target segment.

nhames

defines a set of names to be added to the
target segmente.
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~archlve, -ac speclifles trat the new segment Is an archlve
nhose component names are to be added to tbre
target segment.,

~-defer, -df speclifies trat the Information gathering In
steps 1-7 above Is to be deferred untlil the
instaliatior operatione.

-delete_acl User_lds
-da User_lds defines ACL entrles to be removed from the
target segment.

-delete_name names
-dn names deflnes a set of names to be removed from the
target segment.

-log specifles trat detallied Informatlon about the
installatior of the replacement |lbrary
segment ls to be cocumented in

Installatiors.iog.

-max_length =N-

-ml =N-=- deflnes the maximum lencgth attrlbute setting
tor the target segmrent. Normalily the default
setting 1s used.

-name names

-Nnm names deflnes the names to be placed on the target
segment. Normally, the names on the new
segment are placed on the target segmente.

-olda_name

-onm speclfies that the names on the old segment
are to be placed on the target segment.
Normaliy, the names on the new segment are
placed on the target segment,

-ring_brackets ri -r2- -r3-

“rb ry -r2- -r3-
deflnes the ring brackets to be placed on the
target segrent. Normally, the ring brackets
on the old segment are placed on the target
segment.

-set_acl model User_1dl s+« modep -User_lopn-

-sa modej User_jidl <. modepn -User_idp-
deflnes ACL entrles to be acded to the ACL on
the target segment.
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-gspecial_segqg

-ss deflnes the target segment to be a speclal
segment,.
Notes
The =name and =-old_name control arguments are mutually

exclusive. If both are given lr a replace operation, then the
last one glven [s used.

Just as In a delete operationy, the old segment |n a reptace
operation In not deleted at the time of the Installatlon
operation. Instead, the old segment®s names are freed, and a
unique name is placed on the segment to mark [t as a candldate
for deletlon by the {]lbrary_cleanup command at a later date.

move OPERATION

The move operatlon defines a modification segment which [s a
iibrary segment to be moved to another Jlibrary directory. The
definition ls appended to the currently-Initiated Io segment,
The tollonwlng steps are requlired for the most common case of thre
move operation,

1. Get the unlque id of the segmrent to be moved (the oid
segment).

2e Get the names on the old segment.

3. Get the ACL on the old segment.

Lhe Get the ring brackets on the old segment.

5. Gather detaited intaormation about the old segment for
documentation of the Installatlon.

6o Create a unjiquely-named target segment [n the other
ilbraryy, and copy the contents of the old segment [nto
this target segment,

7. Set the rlng brackets on the target segment to those ¢n
the oid segment.

8. Set the ACL on the target segment to that on the olid

segment.
9. Add a unique name to the ofd Segment.
10. Free the names on the old segment.
11. Add the old segment®s names to the target segment.
12. Remove the unique name from the target segment.
13. Document the movement of the l]lbrary segment.
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Usage
update_seg move old_seg target_ses -control_args-
wheret

1. old_seg Is the pathname of the segment to be moved.
A relative or absolute pathname may be glven.

2. target_seg is the pathname of the segment into which the
old segment is moved.s A refative or absolute
pathname msy be glven, and the Mul tics equal
conventlon may be used to equate components
In the flnal entrynames of the old_seg and
target_seg pathnamese. Note that an error
will occur 1f the final entryname of tre
target_seg pathname Is not one of the names
placed on the target segment as |t is
Instalted.

3. controi_args are selected from the folliowing 1tist of
optional control argumentst

-ac]l modei User_idli <.« moden -User_ldn-
defines the ACL to be placed on the target
segment. Normally, the ACL on the old
segment |s placed on the target segment.

-ada_name names
-3an names defines a set of names to be added to the
target segment.

-archlvey =-ac speclifles trat the old segment [s an archlve
whose compcnent names are to be added to the
target segment.

-defer, -gdf speclifies that the Information gathering in
steps 1-5 above [S to be ceferred until thre
Installation operation.

-delete_acl User_ids
-da User_lds deflnes ACL entrles to be removed from the
target segment.

~delete_name names

-dn names deflnes a set of names to be removed from the
target segment,
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-)og specjifles that detaliled Information about the
movement of the t(lbrary segment Is to be
documented In Instaliations.log.

-max_{ength ~N-

-m{ ~-N=- defines the maximum length attribute setting
for the target segment. Normally the default
setting Is used.

“name names

-nm nameas deflnes the names to be placed on the target
segment. Normally, the names on the old
segment are placed on the target segment.

-ring_brackets ri -r2- -r3-

-rb rq1 -r2- -r3-
defines the rlng brackets to be placed on the
target segment. Normalily, the ring brackets
on the old segment are placed on the target
segment.

-set_acl modej] User_jdl ... moden -User_lapn-

-sa modejl User_1dl «... modep -User_ldp-
defines ACL entrles to be added to the ACL on
the target saegment.

-speclal_seg
-ss deflnes the target segment to be a speclal
segment.

Note

Just as In a delete operation, the old segment |[n a move
operation s not deleted at the time of the Installatijion
operation. Instead, the ol!d segment®s names are freed, and a
unique name ls placed on the segment to mark It as a candidate
for deletlon by the llbrary_cleanup command at a later date.
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print OPERATION

The print operation prints information on the terminal abotvt
the moditicatlon defined In an o segment. One set of
Information Is Included for each segment of the modliflcatlone.
This information normally inclucdes the foilowing j[tems.

1. The type of deflnlitior operatlon {(add, delete, reptace,
or move), and the pathnames of the target segment, old
segment, and/or nen segment given In the deflnition of
each modlficatlon segment.

Ze A list of the control arguments given In the definition
operation.

3. The namesy ACL, and ring brackets to be placed on tre
target secgment.

L4e The detajled Informatlon about the mod}l tlcation segment
to be Inciuded In Installatlons.icg when the =-1o0g
control argument was civen In the definition operation,

Usage

update_seg print -lo_seg- =«control_args-

wheret
1e io_seg is an optloral argument whlch speclifies the
pathname of an exlsting 1o segment whose
modification Is to be printed. If the flnal
entryname c¢oes naot have an jo suffix, then
one ls assumede. See ™Notes™ below for a
dliscussion of thils argument.
2 control_args are selected from the following 1{tlst of
optional control argumentst
-{0g speclifles that gnly the summary of the
modiflcatior provided when the lo segment was
Initlated Ils to be printed.
-briety, =-bft suppresses information items 2-4 given above
from the printed ocutpute.
-tongy -1g adds a list of the Instslitation steps

required to Install) each moqgl fication segment
to the printed informatjone.
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-error, -er suppresses information about ali modlficatlon
segments except those which encountered an
error during the most recent attempt to
Ilnstatl or de~-instalt the modcdlflcatlon. The
printed Information inctudes the iInstatlation
step In which the error occurred, and an
error message descrilibing the error.

Notes

It an lo_seg argument 1ls given with the print operatlon, tre
named Jo segment s reinitiatedy and It remalns initiated after
the modification Informatlion has been printed. Thus,y all furtrer
update_seg operations will refer to thls Initlated 1o segment.

If no lo_seg argument 1Is given, then tre modiflication
Information for the Inltlated lo segment Is printed, 1f one |Is
inl'lafedo

The -brleft and -long control arguments can be used togetter
to suppress Information ltems 2-4 glven In the llst above while
Inctluding a 1ist of installatior steps. Similarly, the -long and
-error control arguments can be used together to print all of tre
Instatliation steps, rather than jJust those In which an error
occurred.
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list OPERATION

The {lst operation creates an Instaliation (lsting segment
containing information about an lo segment. The listlng segment
is created in the worklilng directory. It the llsted Jo segment |s
named Jlo_seg.loy then 1its 1isting segment lIs named lo_sege.il.
The installation 1tisting normally contains the foltowling
Informatlon [tems.

1. The pathname of the l¢ segment.

2e The date and time on whlch the Instalfation tisting was
created.

3e The access ldentifler of the process which created tre
o segment.,

4 The verslion of update_seg used to create the |o
segment.

5e The date and time on which the last creation,
detinitlon, or listing operation was performed on the
lo segment, '

6o It the modification has been Installeq, the access
jidentlifier of the process whlch Installed the
modlflcatlon, and the date and time of Instafl latlon.

7e 'If the modification has been de-installed, the access
ldentifler of the process whlch de=-jnstalled the
modiflcatlon, and the date and time of de-Instaltatlicn,

8. It the lo segment has been cleared (see the ctlear
operation below), the access ldentifiler of the process
whlch cleared the 1o segment, and the date and time of
clearinge.

9. The summary of the modificatlon, It ore was defined
when the 1o segment was Initlateda.

10. A list of the definitlon operations per formed on the io
segment, This tist Includes the pathnames of the
target segment, old segment, and/or new segment for
each geflnition operation.

i1. It the modiflication has been Installed, a list of any
errors which occurred durlng the Instatfatjion.

12. A description of the modlificatlon which Includes the
following Informatlion for esch modification segments

3e The type of definltior operation (add, delete, replace,
or move), and the patrnames of the target segment, olc
segmenty, and/or new segment glven In the definition of
each moditication segment,

be A list of control arguments given in the definitjion
operatlon.

ce The namesy, ACL,y and ring brackets to be placed on the
target segment,

de The detalled Informatlon about each modlficatlion
segment used to document the Instaltation.
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Usage
update_seg list -lo_seg~- =controil_args-
nhere!

1. lo_seg ls an optloral argument which specifles thre
pathname of an existing loc segment which {is
to be tlsteds If the final entryname does
not have an lo suffix, then one Is assumed.
See "Notes*” below for a discusslon of this
arguments.

2e control_args are selected from the folfiowing fist of
optional control argumentst

-brjety, =bt suppresses item 12 above from the tlisting.

-tongs =-tg appends to the listing a detalled descrilption
of the modlfication which includes the
Instatlatlor steps requlred tc¢ Install each
modlficatior segment.

Notes

If an lo_seg argument ls civen wlth the llst operation, ttre
named jo segment is reinjitlated, and 1t remains Inltlated after
the (o segment has been l]lsted. Thus, atl further update_seg
operations wll! refer to this lritiated lo segment.

If no lo_seg argument [s given, then the currentiy-~lnitlated
lo segment ls ljistedy, |f one ls lnitiated.

The -brlef and -long control arguments can be used together
to provide a detalled descripticn of the modification without tre
regular description outliined Iin ltem 42 above. The detailed
description inctudes all of +the information In the regutar
descriptlion. However because of the fengtr of the detalled
descriptions, 1t Is often useful to have both the shorter regular
description as a quick reference, 3and the fonger detaliled
description for an Installatlion step reference.
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install OPERATION

The Install operation Instalis the modlficatlion deflned in
an lo segment.

Usage
update_seqg install -Jlo_seg- =-control_args-
wheret

1. lo_seg Is an optloral argument which speclflies ttre
pathname of an existing io segment definirg
the modiflcation to be Installed. It tre
final entryname does not have an jo suffix,
then one ls assumed. See "hNotes” below for a
dlscussion c¢f thls argument.

2a control_args are selected from the following Iist of
optlonal control argumentst

-severity N

-sv N defines tre severity fevel of fatal
Installat]ion errorse. All errors whose
severjity Ils equal to or gregter than N are
treated as fatal errors. N must be an
Integer from 4 to 5 Inclusive. The default

severity is 14 making all instalfatjion errors
fatal. Refer to "Controlling the Fatality of
Instaftation Errors®” below for a description
of the severity levels assoclated wlth tre
varlous kinds of Installation errors.

-stop disables the automatlc error recovery
imechanismy causling update_seg to stop when a
fatal Installation error occurs. Refer to
"Installaticn Errors”™ below for more

Information.

Notes

If an lo_seg argument s glven with the |[nstalt operatlon,
the named 1o segment is relnitlatedy, and it remalns Inltiated
after the modification has been iInstslied. Thusy alt further
update_seg operations refer to this inltlated lc segment,
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If no lo_seg argument iIs glven, then the modiflcatlon
deflned In the currentiy-inltiated io segment s Installed, 1If
one ls inltlatede.

Any error codes which were set during a prlor instatlatlon
operatlon are automatically cleared before beglnning the
instaltiatjion. This Insures that all errors which may be reported
pertaln to the current [nstallatlon aperatlon,

The Multics 1Instatlatior System calils entries In thre
installatlon_tools_ gate In order to Install Multlcs System
Library segments into ring 1. Maintalners of outer ring
Ilbrarjes do not have access to thls priviteged gate. They can
use update_seg to Install secments by Initlating the hcs_ gate
with the reference name installation_tools_ once per process
before wuslng the Install operatlon. The tollcwlilng command wlil
pertorm this functiont

injft]late [get_pathname hcs_) Instaliation_tools_

Instaltation Errors

If an error occurs during the installatijon of a
modl fication, a message Is printed to dlagnose the error. Two
types of errors may occur?! nonfatal errorsy, and fatal errorse.
The diagnostlc message for a nonfatal error begins wlth a Warning
captlony, while <that for a fatal error beclins with an Error
caption.

Nonfatal errors do not stop the Installaticny, but are merely
dlagnosed as they occur so that the {lbrary maintaliner can take
corrective actlon aftter the Installation [s complete.

fatal errors have a more serious Impsct on tre Installation.
Normally, the occurrence of a tatal error stops the Instaifation
ot the modificatlon, and automatically de-installs ail portlons
ot the modiflcation which were Installed prior to the error.
When the -stop control argument s glven, the occurrence of an
error merely stops the Installatione.

The -stop control argument shoula be used with care because
stopping the Instaltatlon of a modiflcatlon wil{ probably leave
the target library In an inconsistent state. When -stop iIs used,
the library maintalner must recover from any Iinstatiat]lon errors
8s qulickly as posslblie to reduce thls period of lInconsistency.
B8ecause the normal error recovery procedures minimlize the period
of Iilbrary Inconslstency and are so fast and easy to use, thre
-stop control argument Is nNnot recommended for general usee.
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Controllling the Fataliity of Instatiation Errors

A glven installation error may be nonfatal or fatai,
dependlng upon the severfty level assoclated wlth that error, and
upon the fatal severlty leve! glven In the =-severity control
argument,

The Multics Installatlor System defines four severlty
levelsy numbered 1 through 4. Cne of these severlty levels Is
assigned to each possible Instailation error, cepending upon how
severely that error [mpacts the Instaliation. Errors with a high
severity level Impact an instal lation more severely than those
with a lower severlty. The errors whilch fall Into each severity
level are described In Table 14-9 below.

Table {4-9., Severlty of update_seg Instaltation Errors
SEVERITY TYPES OF ERRORS

1 Errors jncurred white! adding a name which [s already
on the target segment$ deleting a name or ACL entry
which is not on the target segment; or processing an
archlive with more than 100 components.

2 Errors incurred whilet adding an Invalid AGCL entry to
the target segment; adding a name whlch |s already on
another entry In the target directory? setting tre
target segment®*s blt count, maxlilmum lengttr attribute,
or safety swltch; deleting the flnal name from thre

target segment; anc freeing the names on the c¢id
segment,

3 All other errors excegt for record quota overflows,

4 Recorc guota overflow errors.

The tlbrary maintalner must determine which severity tlevels
shown In Table 14-9 above contaln errors ftatal to thre
Installation being performeds The maintainer should then set ttre
fatal severity level for the installation by using the =severity
control argument.

Determinatjion of the fatal severity level ¢reatly depends on
the type of modification being Installed. A severlty {1 error
occurring durlng the modiflcation of 3 heavily-used user search
airectory could have severe consequences for the llbrary users,
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and would probably warrant a fatal severity level of 1. On ttre
other hand, a severlty 1 error occurring during the Installation
of new Informatlon segments Intoc a documentation dlrectory would
have Jess [Impact on (lbrary users, slnce noc users would be
depending upon the new segments, A fatal severity tevel of 2
might be appropriate In this case.

Low fatal severjity fevels are recommendeco for general use.
The automatic error recovery for fatal errors lIs very fast, and
subsequent relnstatiation of the modification [s easy do to.
Hligh fatal severity tevels strould be used only in unususl
clrcumstances and with extreme cautione.

Correcting Fatal! Instaliation Errors

It a fatal Installation error occurs, the normal error
recovery procedure automatically de-instaltls all portions of tre
moditication installied before the error occurred. The ljbrary
malntalner can follow one of the two strategles below to correct
the error?

1. I1f the error did not |[nvolve the deflnition of the
modiflcation (the contents, attributes or pathnames o¢f
any of the segments In the modificatlion), then tre
tlbrary malntalner can correct the cause of the error
and reinstall fthe modification using the instati
operatjion. An example of such an error s a recaord
qQuota overfion In the target directory., or a name
dupllication between the target segment and an existinrg
{lbrary entry.

2e It the error dld Involve the defliritlen of tre
modification, then the Jlibrary maintalner must redefline
the modliflcatlon correctly In a new lo segment ard
reinstall the modificatlion using the install operation,
An example of such an error ls an attemet to piace the

nrong name on a target segment causing a name
duplicatjony, or a -delete_name control argumert
attempting to delete the flnal name from a target
segment.
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It the -stop control argumenrt was glven wlth the Install
operatilon, then the I[nstaliation |ls stopped It a fatal error
occurs Wwlthout de-lnstalting nhatever por tions ot thra
moditicatlon were |Installed prlor to the error. The llbrary
maintalner can follow one of ¢three strategles to correct tre
error?

1. If the error did rot involve the modiflcation
definitlony, the (llbrary malntainer can correct ttre
error and contlnue the Installation by wuslng tre
Install operation.

2. If the error did rot involve the modiflcation
definltion, t he { lbrary malntalner can wuse tre
de_Install operation to de-instatl the modification
untl| the error [s correctedy, and then use the [Instal!

operatlion to relnstali the rmodificaticn.

3. If the error did Involve the modlitication definjitior,
the {lbrary malntalner must wuse the de_install
operation to de-install the modification, must tren
redeflne the modiflcatlon correctily Ir a3 nenw lo segmert
and Install that segment using the Install operation.

Recovering From a Crash

If the system should crash durlng an Instaliation, or a
fatal process error occur during an instatlation, then thre
installation of the modification can be continued by using tre
Instalt operation. Alternateiy, parts of the modiftication
Ilnstallied prior to the crast can be de-lnstalied by using thre
de_Iinstall operatione. :

White [t 1Is wusually safe to attempt to de-jinstaltl a
modl ticatlon after a system crashy the de-instaliatlon witl
probably fall [f the crash has affected any Multics storage
system dlrectory referenced as part of the modification. It such
a tallure occurs, It Is necessary to complete tte de-Instaltatlion
manually by wusing the |free_name, l1set_ring_brackets, lIsetaci,
idelete,y, ldeletename, and Irename commandsS.
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de_Iinstali OPERATION

The de_install operation de-lnstalls the modiflcation
defined In an 1o segment, The modlfication must have been
previously Instatled, elther completely or partlally Installed.

Usage
update_seg de_install -lo_seg- =control_args-

where?

1. lo_seg ls an optloral argument whlch speclifles ttre
pathname of an existing lo seygment deflnirg
the modification to be de-installed. If the
tinal entryname does not have an lo sufflx,
then one [s assumed. See "Notes™ below for a

discusslon of this argument.

2. controi_args are selected from the follonwing {ist of
optional control! arguments!

-severijity N

-sv N deflines t ke severity level of fatal
de-instaliation errors. All errors whose
severlty 1ls equal to or greater than N are
treated as fatal errorse. N must be an
Integer from 4 to 5 Inclusive. The default
severity ls 4149 making afil de-iInstaliaticn
errors fatale. Refer to “Controliling the

Fatallty of De~Installatlon Errors™ below for
a description of the severlty levels
assocliated with the various kinds of
de-installatlon errors.

~stop dlsables the gutomatlic error recovery
mechanismy, causing update_sec to stop when a
tatal de~instaliatlon error occurs. Refer to
"De=-Installation Errors® below for more
Informationa.

Notes

It an io_seg argument [s gliven unilth the de_Install
operation, the named lo segment ls relinltlated, and 1t remalinrs
Initlated after the modlflcation hss been de~Installieds Thus,
all further update_seg operatiors refer to this Initiated Ilo
segment.,
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If no 1io_seg argument s glven, then the modificaticn
defined In the currentliy-initlated io segment [s de-Installied, if
one Is Initlated.

As with the install operation, the de_instait operation uses
the Instatiation_tools_ gate to de-Install segments from ring 1.
Malntainers of outer ring librarles should issue the command:?

Initlate [get_pathname hcs_) Instaliation_tools_

once per process before using the de_install operatione

De-Installatlon Errors

It an error occurs during the de-Irnstallation of a
modificatlion, a message [s printed to dlagnose the errore. As
with Instailatlon errors, the message for a de-instalifation error
has a HWarnlng caption for a nonfatal error or an Error captlon
for a fatal error,

A nontfatal error does not stop the de-instaliation. A fatal
error stops the de-installatlon and automatlically reinstalis tre
modi flcation. When the ~-stop controi argument is glven, a fatal
error stops the de-Instatliatlon without relnstalling lt.

Controlting the Fatality of De-Instaliation Errors

A glven de-Iinstallatlon error may be nonfatal or fatal,
depending upon the severlty level assoclated with that error,y, and
uypon the fatal severity tevel glven by tre llbrary maintalner In
the ~-severlity control argument. The errors which fall Into each
severlty level are described in Table 14-10 belows
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Table 14-10. Severity of update_seg De-Instaliation Errors

SEVERITY TYPES OF ERRORS
1 Errors incurred whiles restoring a name whlch 1s
already on an old segment; removing a name whlch Is
not on the target secment; or deleting the target
segment.
2 Errors Incurred whilet restoring a name on an old

segment which 1ls aliready on another entry In the old
segment®s directory; removing the firal name from tbre
target segment; or resetting the ACL or ring brackets
on the target segment.,

3 All other errorse.

Correcting Fatal De-Instaliatlior Errors

Fatal de-installation errors usually occur because the
segments In the target directory (or their attributes) have been
changed since the modlflcation was Installedes Such modltlcations
could occurt |[f a subsequent modlfication affected Oone or more
of the segments of the modification; if the Multics storage
system was reloadedy, causing a3 new unique ldentifier to be
asslgned to each segrent: Ilf a system crash forced the target
directory to be salvaged; etc.

The proper corrective actlion tor most de~Instatiatlion errors
Involves returning the segments In the modification to their
state just after Instaltiatior. In some casesy, thils may be as
simple as de-instaliing a subsequent modificatlon. In other
casesy returning to the instaltatlon state may be undesirable.
For exampley, the de-instafliatior of a subsequent modlflcatlion
could restore a module with a serlous bug. It might be better to
replace all bad modules with fixed versjors it these are
avallable, rather than restoring to modules witr worse bugse.

In some casesy returning tc¢ the instatlation state may be
impossible. It would be very difficult to restore the unlque
ldentlfiers for segments In a reloaded directorye. The update_seg
clear -uld operation lIs providec to dlsable unigue identifjier
checklng by update_seg In such cases. However, It must be used
vwith extreme caution. Without this checklng, other segments
besides those In the modification may be affected by the
de~instaltation.
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fFinally, it may not be possible to restore segments in a
salvaged dlrectory to thelr orliginal state. In such casesy it
may be necessary to use ~-severlty 4 In the de-instati operation
to de-instail other portlons of the Installatlon, and then to
de~install portions In the salvaged directory ranually. Care
must be taken In such operations, because the |lilbrary will be
Inconsistent untii both the automatic and manual de-instaliation
operatlons are complete. Having such a large de-Instaltation
window may necessitate performing the de-Instatlation durlng a
speclal session of Multlcs when users are not allowed to log on.

Recovering from a Crash
As wlth an Install operations, a de-installation interrupted

by a system crash can be restarted by using the de_install
operation, or can be reversed by using the nstall operatjon.
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cliear OPERATION

The clear operatlon clears all error codes set durlng a
prior Instaltation or de-instat latlion operatlon. This altows the
Io segment to be printed or tisted prior to a relinstallation of
the modification without having prior error messages appear [n
the output.

The clear operation also clears segment unique ldentiflers
stored 1In the modlflcation definition. These unlique identlflers
are stored to insure trat the segments deflned In modiflcaticn
definltlon operatlons are those which are actually instalied or
de-installieds Clearing these lcentifiers disables such checkling,
and allows the de-Instatiation of a modlficatlon whose segment
unlique Ildentifiers have been reset by a Multlcs storage system
reload.

WARNING? Extreme care should be taken when clearing segment
unique ldentlflers to [nsure thzt the correct segments will be
de-instatied by the subsequent ce_Install operation.,

Usage

update_seg clear =-jo_seg- -control_args-

wheret
i. io_seg lIs an optioral argument which specjifies the
pathname of an exlsting lo segment which is
to be ctleared, If the final entryname does
not have an lo suftixs then one 1s assumed.
See "Notes™ below for a dlscussion of this
argument,
2 control_args must be one or both of the control arguments
fisted betont
-error, -er speclfies that arror codes stored in tbre
modlficatlor definiltion are to be reset.,
-uid speclfles that wunlque ldentifiers for the

segments In the modificatlon are to be
resety, thus dlsabllng unlque ldentifler
checking during subsequent Instalfation anrd
de-instaliation operations.
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Notes

It an lo_seg argument Is given with the clear operation, the
named io segment [Is reinitiated, and it remalns Initiated after
the Ilo segment has been cleared. Thus, all further update_seg
operatlions refer to this iInitlated 10 segment.

If no lo_seg argument ls glven, then the currentiy-initlated
lo segment [s cleared, If one Is Inltlated.

Examples

The following are typlcal examples of terminal sesslors
using update_seg to modify segments. Brleft explianatlons of each
command line typed by the user sre glven below each example.
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Example 1

1 update_seg Inltiate >udd>Mul tics>examplel
r 1521 +613 11.729 153

2 update_seg add >udd>Multics>segl >sss>Segil
r 1521 .188 4.161 61

3 wupdate_seg reptace >udd>Muitics>seg?2 >»>sss>se¢?
r 1521 .220 4.188 37

4 update_seg delete >sss>seg3
r 1521 <109 3.038 61

5 update_seg move >sss>Sseglk >unbundied>seglh
r 1521 «199 2.394¢ 31

6 update_seg Install
Instattation beginninge.
Instaliatlon complete.

r 1521 2.009 19.592 304

7 update_seg list
r 1522 +610 9.418 98

8 dprint examplet.il
1 request slgnaliedy § already cgueued.
r 1522 .088 1.142 35

line 11 Create and inltlate an lo segment called examplei.lo In
the dlrectory >udd>Muiticse Use global default values
for the default ACL and ring brackets.

llne 2% Oeflne segment »>udd>Multics»segi as a modlfication
segment to be added to the >sss dlirectory. Put the
default ACL and ring brackets on thls segment.

fine 3t Define segment >udd>Multics>seg?2 as a modlficatlon
segment which Is to replace segment >s3ss>seg2. Put the
old segment®s ACL and rijing brackets on the target
segment.

fine 4! Define segment >sss>seg3 as a modlification segment
which l1s to be deletedc.

line S5t Define segment >sss>seg4d 3as a modliflcatlon segment
which |s to be moved to the directory >unbundled.

tlne 6t Install the modlftlcation defined In the Initliated 1o
segment (>udd>Multics>exampleisiode.

tine 7t Create a 1isting segmant whlch describes trae
modifticationy, and Includes any Installatlon errors.
The segment 1ls called examplei.lly, anad [s created In
the norking dlrectory.

line 8t ODprint the tisting.
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Example 2

1 us Inltlate example?2 -acl re User.Multlcs -rb 4 5 5
r 1523 +536 5.210 104

2 us add >udd>Multics>segb »>sss>segs

3 us add segb >sss>segb =-acl re ¥, Multics -rb 1 5 5
r 1523 <126 1.106 25

4 us replace seg’?7 >ss5s8>== -acl re User.Multics n * =-s5 =log
r 1523 +375 4.834 88

5 wus Instati
Installation beginning.
Copying speclal target segments,
Adding names to specilal target segments.
Instaltatlon complete.
r 1523 2.098 18.673 344

llne 1t Inltiate example2.il0y setting the default ACL to
re User.Muttics and the default rlng brackets %o 4y545.

line 2t Deflne >udd>Multics>segd as a moditicatlon segment to
be added to the directory >»sss. The default ACL and
ring brackets will be placed on thls segment.

tine 3t Deflne segment segb In the worklng directory as a
modlfication segment to be added to tre directory >ssse.
Put ACL of re *,Multics.® and ring brackets 1.,5,5 on
the target segment.

Jine 4! Define seg7 In the working dlrectory as a modlfication
segment which [s to replace >»sss>se¢?7. Put an ACL of
re UsereMultics.* and null *,%,*% on tre target segment,
Put the ring brackets of »>sss»seg?7 on the target
segment, Also treat the target segment as a speclal
segment and log the modification of thlis segment In
Instaltations.log.

llne 5t Instatil the modificatlon defined In example2. o,
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1 update_seg Initlate >udd>Mul tlcs>exampiel -restart

r 1536 .486 ©6.066 110

2 update_seg de_linstall
De-Installiatjon beglinning.
Non-speclal target segments celeted.
De=installation complete.

r 1536 1.504 9.525 174

3 update_seg de_lnstall
De-installatlion beginning.
Names removed from speclal target segments,
Non-special target segments deleted.
De-installation complete.
r 1537 1.092 11.523 169

4 upda'te_seg list ~long
r 1538 .610 9.418 98

line 4%t Relnitlate »>udd>Multics>examplei.lo,

created In Example 1 abovee.

the 1o

segment

line 2% De-install the modificatlion cefined In thils io segment.

{ine 3t Relnitlate example2.lo0y an lo segment
working directory as rvart of Example 2.

created
De~-Instal!

modificatlon defined In thls 1o segment.

line 42 Create a 1lsting segment, examplie2.il,

In the

the
the

worklng

directory which descrlbes the modiflcatlon defined In

example2sloe.
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Example &4
1 us injitiate llbrary -tfog
Inpuf.
2 MCR 128% Fix bug In the delete command (bound_fscomi_)
3 which prevented segments whose copy switch lIs on from
4 belng deleted.
5

r 1547 1.600 B8.856 169

&6 us rp bound_fscomi_s.se.archive >1dd>sss>s== =archlve
r 1547 10750 11.898 222

7 us rp bound_fscomi_.archlve >tdd>sss>0>== =archive
r 1547 310 6.534 55

8 us rp bound_fscomi_.l1lst >ldd>sss>tists>bounc_fscomi_.l1lst
r 1547 .239 3.822 38

3 wus rp bound_fscoml_ >sss>== -55 ~log =rb 4 5 5 -acl re *
r 1548 .729 9,802 165

10 us Install
Instaliatlion beginning.
Copying special target segments.
Adding names to speclat target segments.
Instaltation complete.
r 1548 5,759 32.104 566

fine 1: Create and Inltlate a nen [0 Ssegment In the worklng
directory, library.lo. Use the -1og control argumert
to acdd a summary of the modification to the lo segment,
update_seg responds by typing “Input®”.

fine 2t Lines 2 through 5 typed by the llbrary malntalner are
the summary of the wmodlflcation. This summary Is
inserted at the top of Instaltations.info, and appended
to the end of Installations.log when the modlflcaticn
is Instaltled.

1ine 6t Detine bound_fscomi_e«.se.archive In the working dlrectory
as a modi flcatlon segment which |[s to replace
>ldd>sss>s>bound_fscomi_.s.archive. Add 1its archlve
component names to the target segment., Put the old
segment®s ACL and ring brackets on the target segment,

iine 7% Detftine bound_fscomi_.archlive in the working dlrectory
as a modlficatlon segrent which Is to replace

>ldd>sss>o>bound_fscomi_.archlve, and add its
components names to the target segment,
tine 8t Deflne bLound_fscomi_.llist as a replacement for

>ldd>sss>llsts>bound_fscomi_.llist.
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line 9t QDetline bound_fscomi _ as a replacement for
>sss>bound_fscomi_, logging the replacement of this
segment In Instatiaticons.log. Put rilng brackets of
195+5 on the target segmenty, an ACL of re *,.,¥.%*, and
treat the target segment as a special segment.

fine 10t 1Instali{ the modiflcation defined above.
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