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In another MTB, the design principles used to implement the new
library maintenance tool's were developeds and the strategy for
centralizing the library organization information anad search
procedures was outlined,

This MTB descrlbes the command interfaces for +twWwo new tools,
library_map (Im) and library_print (ipr).,. library_map replaces
the msi_short_format and msi_global_format commands by providing
getalled status information for all entries in the Multics System
Libraries, library_print performs a new library maintenance
functiony, that of gathering together 3 group of printable iibrary
entries (like info segments, peruse text segmentss bind lists,
source segmentsy, etfc) into an MSF for printing offiine,

The MTB aiso describes the library_descriptor command, which can
be used to set the name of the default library descriptor and to
return information about the contents of a library descriptor.
And finallys 3 ccescription of the multics_libraries_ \library
descr~iptor is inctuded. ’

Thesa commands and the library descriptor will be Includes in a
gesignh review of the new library toolsy to be held in the near
future, Note that the command which replaces msi_info has not
been completely <cesigned vyet, ana will be described by a
subsaquent MTB.

Multics Project internal working documentation. Not to be
reprocuced or distributec outsice the Multics Project.
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Name?: lilbrary_maps Im

The library_map command selects entries from a library, and
writes the status of these entries into a ftile sJitabte for
dprinting. The entries in the file are alphabetized by primary
name,

A full range of status information can be includead in the
outpuyt by wusing the wvarious output arguments, Besldes the
information returnes by the status command, the status can
inciude obJect segment attributes reported by oblect_into_ and
{ibrary-dependent information.

The command uses a library cescriptor data base and search
program to define the structure, contents, and naming conventions
of the librarye Refer to the writeup for the
{ibrary_descriptor_compiler for more information about |library
descriptors. )

Hhen no output arguments are specified, the choice of status
information is controlled by the library search program for the
particular library being mappeaq. For the Multics Offline
Libraries (Hardcores, Salivagers B0OS, and 355), the information
incljudes?! fthe names on each library entry; it entry type) its
date of modification anu path name} and (for Hardcore and
Salvager Libraries) the id of the system in which the entry was
last Installed. For other Multics Libraries, the Information
inclucges?t the names on each {ibrary entry; its 2ntry type; 1its
dates of modlification and dumping; 1its path name and the path
name of a link®*s target; ana its current {engthy bit count, and
ring brackets.

Usage

|ibrary_map =search_namei-...-search_namep-
=cti_argl=eses=-cti_argn~ =-outputi=-...-outputp-

The search namess, control arguments, and output arguments
described below appear in the command in any order.

¢ Copyright 1974, Massachusetts Institute of Technology
and Honeywel! Information Systems Inc.
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is an entry name whlich identifies the library
entries to be output. The Multics star convention
may be used to identify a group of entries. If ro
search names are specifieay, then the default
search names specified in the library descriptor
are used.

may be any of the following control arguments.

. =search_name search_name

=snm gsegrgh Dame

-library Lib

=lo 1ip

is an entry name which lidentifies the Ilibrary
entries fo be output.s The Multics star convention
may be used to ldentify a group of entries. This
control argument must be used when 3ssgarch pape
begins with a minus (=) to distinguish the
s€arch _name from a control argument, The
~-search_name control argument may be used seversl
times in the same command to specify severai
different search names.

1ib is a8 name which jidentifies the particular

library or group of ilbraries which are to be
searched when the {ibrary descriptor describes
more than one€ library. The Multics star
convention may be used to identify a group of
librarjies. The list of acceptable library names
is deflned by the library descriptor. More than
one =~ljibrary control argument may be specifiea to
igentify several groups of libraries. It the

-library control argument iIs not specifiedsy then
the agefault library names specitiea In the llbrary
gescriptor are usecd.

~outpur_fille ftile

-of file

tile is the path name of the output file in which
the 1library map iIs to be generated. It may be a
relative or absolute path name. If it does not
end in a suffix of .mapy then one is assumed. If
t he -output_f~file control arguament is not
specified, then the map is generated in the
| ibrary.map flie created In the working directory.

Copyright 1874, Massachusetts Institute of Technology
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-header hegding

-he heading

hegaging is a character string which is placea on
the header page of the output file to identify the
contents of the file. If the string contains
blanks, then it must be enclosed in quotes, Only
the first 123 characters of the string will be
useds If the =~-heacer control argument is not
specifiedy, then a default heading is placed on the
heading page. {See Notes belowa)

-footer fgooting

-fo footing

fo0ting is & character string which Is placed in
the footing line of each output page to identify
the 1ibrary being mapped.s If the string contains
blanksy then it must be enclosed in quotes. Only
the first 45 characters of the string are used.
If the =-footer control argument is not specified,
then a default foofing line is usea. (See Notes
belowa)

~-parenty =par

-components
-cmp

specifies that status information should be output
for the parent of each library entry. For
examples information about an archive will be
output when one of its components matches a search
names. Normallys, the output includes status for
only those library entries which match a search
NSME

specifies that status information should be output
for all components of library archives which are
identified by a search name. Normally, the output
Includes status for only those library entries
which match a search name.

Copyright 1974, Massachusetts Institute of Technology
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specifies that iibrary entries which await
ageletion from the library (as determinedg by the
library search program) should be output.

Normallys such entries are excluaead,

-library_descriptor refname

-=1ds refpname

-chase

ceiname is the reference name of the library
gescriptor which uescribes +the libraries to be
searched., The asscriptor lidentified by the
cefname will be found by using the search rules,
which are documented in MPM Section 3.2. If the
-library_descriptor control argument is not
specifjiecy then the default library descriptor is
USEQq. (See Nptes belowes)

reauests that any links which exist between a
fibrary link and its eventual target be omitted
from the output. Normally, these intermediate
iinks are incliuced,.

-check_archivey =-ckac

specifies that each ({lbrary segment and archive
component is to be checked to see if it Is an
archive segment, or an archiveo arcnive. 1If the
-check_archive control argument is not specified,
checking for archives will be pertormed af the
option of the library search program.

~-check_characters =-ckch

specifies that each lipbrary entry is to be checked
to see if its contents is wunprintable (i.e.y
contains non-ASCII characters). In aadition,
unprintable segments are checked to determine if
they are peruse_text object segments. If the
-check_character control argument is not
specifieas character checking will be performec at
the option of the library search program.

-check_oblect, =ckob

specifies that each library segment and archive
component is to be checked to see (if [t is an
object segment. If +the <«check_ob)ect control
argument js not specifiedy obJect checking will be
performed at the option of the 1library search
program.

c Copyright 1974, Méssachusetts Institute of Technology
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-checks =-Ck

specifies that all there types of checki
{archivey, charactery, and oblect) are to
per formed.,

3) odtputj may be any of +the following output argument

These arguments specify which status informati
is to be returneg for each {ibrary entry whi
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appears iIin the mape If no output arguments are
specifiedy then default information is output for
-each llbrary entry, under control of the library

search programes

-default, =-dft

requests that the cgefault information for each
library entry be output, 1o addition to output

requested by any otfther output arguments.

-3lly =2 requests that all available status information
outpute

be

“namey =-nm reguests that all of the names on each library

entry be oufput.

-firsty =ft reguests that the first name on each library entry

be output.

-match requests that the names on =2ach lprary entry
which match any of the search names given in the

library_map command be output.

-types =tp requests that the type ot each Ilibrary entry
{(link, segment, airectory, archivey, archive

component, multi-segment filey, or msf componen
be output,.

-parent_path, =-pp

t)

regquests that the path name of the parent of each

1ibrary entry be output,.

=linky =1k requests that the path name of tha target of
1 ibrary link be output.

¢ Copyright 1974, Massachusetts Institute of Technology
and Honeyweil Information Systems Inc.
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regquests that the date modified, date wused, date
entry moaifiea,s, ang cate dumpeaqa for each library
entry be output. For an archive component, the
cgate entry modified corresponds to the gdafte
component updated.,

-date_modifiedy -dtnm

-~Jdate_used,

regquests that the aate on which each library entry
Wwas last modified be output.

-dtu
requests that the gate on which each library entry
was last used be output,.

~date_entry_modifled, =-dtem

reguests that the date on which the entry for a
library 11inkse segmenty directory, archive, or
multi-segment file was last moaified, or the gate
on which a library archive component was last
updated into its archive, be output.

~2ate_dumped, =-dtg

~length, =in

requests that the date on which a library entry
was tast dumped onto a backup tape be output.

reguests that the current lengthy, recoras usea,
and bit count or msf Iindlcator of each ilbrary
entry be output. The records used are included
only when different from the current length,

~current_lengthy, =cin

requests that the current iength of each iibrary
entry be output,.

“recoras_used, =ru

requests that the number of records occupied by
each library entry be output. For a multi-segment
filey the value includes only those records used
by the msf directory. Those occupied by the msf
components are included in the map entry for each
component. If both the current length and recorcs
used have been requested, then the records used
will be omitted from the output If equal to the
current length.

Copyright 1974, Massachusetts Institute of Technology
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-bit_count, =DC
requests that the bit count of each \library
segmenty, archives archive component, and msf
component be output, ailong with the mst indicator
of each library multi=-segment fiie,

-accessy —-acs
reques'ts that the user®s access mode to each
| ibrary entryy, and each library entry®*s ring
bracketfs be output,

-nodey, =-md requests that the user®s access mode fo each
library entry be output.

-~ing_brackets, -rb )
requests that the ring brackets of each lipbrary
enfry be output.

-contents, =-ct

requests that the contents of each library entry
be checked TtTo determine whether the enfry is an
archive, an objlect entry (i.eey an object segment
or archive component)s, a peruse text oblect entry,
or another type of unprintable entry. For each
object entrys the following information iIs output?:
date compiled or bound;} compiler or binder
version number;) compiler options; and object
entry attributes. The compiler version number and
printable character length of each peruse text
oblect entry is output. An indication iIs output
for each unprintable entry. (See Notes beiow.)

-~date_compilec, -datc
requests that the date compiled be output for each
Il ibrary {bound or unbound) object entry. (See

Nolges belows.)

-compiler_version =-cv
requests that name ana version information be
output for the compiler of each oblect entry.

(See Notes below.)

-compiler_optionsy =cCoO
requests that the options used when compiling each
oblJect entry be output. (See Notes below.)

¢ Copyright 1974, Massachusetts Institute of Technology
and Honeywell Information Systems Ince.
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-oolect_info, =-o0i
requests that the attrlibutes of each objlect entry
be output. Attributes include? bound oblect

indicators ola object format indicators
non=-standarc oblect format indicator) and the
octal vsiue of any call limiter., {See Notes
belowas)

-charactery =~ch
requests that an indication be output for each
fiprary entry whose contents is unprintable (is.e.s
contains non~-ASCII characters). (See Nptes
belows)

~oeruse_text,y, =-pt
requests that +the compiler version number and
printable character {ength be output for each
peruse text object entrye. (See Ngtes below.)

-Jevice_idy ~diga
requests that the type of aevice on which the
| ibrary entry iIs stored bpe output.

-copy_switchy -és
requests that the copy switch setting for the
| ibrary entry be output.

-offset requests that the offset (from the beginning of
its containing segment) of the contents of an
archive component be output. The otfset is an

octal word count.

-Jdnique_ids =-ulc
requests that the unique identifier of the library
entry be output In octal.

-2rror, =er ‘
requests that any error which occurred while
obtaining status be indicated by the appropriate
error message. The message appears in the map
entry for the parent of the library entry in which
the error occurred.

¢ Copyright 19744 Massachusetts Institute of Technology
and Honeywell Information Systems Inc.
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~fevel, =-lv
reguests that a level number be output for each

| ibrary entry. The level numpber indicates the
relationship between a f{lbrary entry anc 1Its
components. For example, the map entry for an

archive might appear in the map at fevel 14 and
the archive®'s components might appear at level 2.
Normalily, the level is indicated onily by relative
indentation of entry names.

~new_1iney, =-ni
requests that a line be skipped before writing the
status of each level 1 entry in the map. This
line makes it easjier to identify level 1 entries.
Normallys no lines are skipped between entries.

Notes

If the output flle already exists, it is truncated and
renwritten. Thus, if several library_map commanas are executeg in
the same working girectory (by the same processy or by different
processes) wWithout including an =output_file control argument,
then the output of aii but the last command is overwritten. In
such casesy the =-output_file control argument should be specified
to orevent the output of the ilast command from overwriting the

output of prececing CcommancSe

If the -heacer heading control argument is specifiedy, then
the headipng character string is centered on the header page of
the output file beneath the Jlinest

Map of the pp Entries
of the

The heading character string should be worded with this in mind.
For example:?

Map of the 35 Enfries
ot the

" Standard Service System Bind Listing Library

¢ Copyright 1974, Massachusetts Institute of Technology
and Honeywell Information Systems Ince.
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If no =-header control argument is specifiedy then a default
heading line is constructed by concatenating the llibrary names,
as shown befow?

Map of the 350 Entries
of the
Libraries

stancard_service.listy, unbundled.list,
tools.listy author_maintainedelisty network.list

If the -footer fgpting control argument is specifleds then
the footing line appears at the lower left corner ot each output
page {except the heacer page)ly, along wWith the name(s) of the
level 1 entries appearing on that pagey and the page number. It
the =-footer <control argument is omitted, then the library names
are concatenatea together as with the default heading line, and
usea as the default footing line.

In order for some output arguments to take effect,
information in adadition to simple status must be available.
Therefore, some output arguments automaticalily Invoke certain of
the control arguments. For exampley, the -confents output
argumnent requires that archive, character, and object checking be
performea, and therefore IiInvokes the -check control argument.
Simitarly, -date_complileas, =-compiler_version, =-compiler_options,
and =-oblect_info output options invoke the =-check_object control
argument; and the =-character and -peruse_text outftput arguments
invoke the -check_character control argument. The =-all output
argumnent invokes the =-parentsy -default, and =chack controli
arguments, as well as ail of the oufput arguments.

The detault library name(s) and search namel(s) used for the
library_map commanag are uefinea In the library uescriptor for the
libraries being mapped. The library_descriptor command c¢an be
used to oprint these default values. In particular,y the defaulft
values for the cefault tibrary descriptor can be printea by
typing the commands?

tds default Jiorary_map

Refer to the writeup on the library_descriptor command for more
details.

¢ Copyright 1974, Massachusetts Institute of Technology
and Honeywell Information Systems Inc.
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When no =llbrary_descriptor control argument is given in the
command, the cefzult library descriptor is used. The name of the
default library aescriptor can be set and printed with the
tibrary_ gescriptor commanae The initiat ~ ‘default library
desc*nptor cescribes the Multics System Libraries.

Exaangﬁ
The command

llbrary map T info.* -ib Deruse_text.intp **.info *?th
-of documentation e ' AT , .

creates the documentaflon.map file in the working airectory,

which contains a map of the entries in. the info.* and

- peruse_text.* . {ibraries whlch match the search‘names **,info or
*¥,pt. The commana ' :

tibrary_map -lb online.* ** -of online -dtd =-dft

creates the online.map file which contains a map of all of the
entries in  the online.* {ibraries. Each map entry includes the
date dumpedy as well as whatever default Information was
speciflea by the iibrary search program. The command

’library,map;{

creates a map in the library.map file of the working directory
which contains status for those entries In the default |library
(or libraries) which match fthe default search name(s). These
default values are specifiea by the default ‘library descriptor
data base.

c Copvrighf 1974, Massachusetts Institute of Technology
ana Honeywell Information Systems Ince. (END)
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Name? library_print, Ipr

The 1library_print commanc selects printable entries from a
librarys, and writes the contents of these entries into a file
sultable for ogcprinting. Printable library entries are those
whicn contain only ASCII characters. The ASCII portion of peruse
text ob)lect segments is also printable. Thus printable entries
can include source segmentss listingsy bind filesy, info segments,
peruse text oblect segmentss, exec_com control segmentss printable
multli-segment fllesy, etcC.

"The entries in the print file are aiphabetized by primary
names Each entry is preceded by a header which lists the status
of the entry. An index of all entry names appears at the end of
the file,

The command uses a library descriptor data base 3and search
program to cefine the structure, contents, and naming conventions
of the library. Refer to the writeup for the
{ibrary_descriptor_compiler for more information about 1ibrary
descriptorse.

When no output arguments are specifledy the status
information which is included in the header ot each entry is
controllied by the library search program for the particular
library being printed. For the Multics System Librariesy the
information includes? the names on the library entry} its entry
type; its date of moditftication) its path name3 and (for
Harccore and Salvager Libraries) the id of the system in which
the entry was last installed.

Usage

fibrary_print =search_namej=...~search_namepn-
=ctl_argl=eee~cti_argn=- =outputl=ess.=~outputp-

The search names, control arguments, and ouftput arguments
desc~ibed below appear in the command in any order.

1) search_namej
is an entry name which identifies the Jibrary
entries to be output. The Multics star convention
may be used to igentify a group of entries. If no
search npames are specifiedy then the default

¢ Copyright 1974, Massachusetts Institute of Technology
and Honeywell Information Systems Inc.
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2) cti_aragji

c

-search_name

search names specified in the {ibrary descriptor
are used.

may be any of the following control arguments.

search._name

-snm search _pame

-{ibrary 1jib

-ib {ib

-output_flie
~oft file

Copyright 19

is an entry name whlch identifies the library
entries to be output.,. The Multics star convention
may be used to ldentify a group of entries. This
control argument must be uUsed when segarch _name
begins with a minus (=) to distlingulsh the
search_name from a control argument. The
-search_name control argument may be used several
times iIn the same commana to sSpecify several
different search names.

1ib is a name which identifies the particular
| ibrary or group of libraries which are to be
searched when the library descriptor dascribes

more than one librarye. The Multics star
convention may be used to identify 3 group of
{ibraries. The list of acceptable library names

Is defined by the tibrary descriptor. More than
one =library control argument may be specifieoc to
identify several groups of libraries. If the
-}library control argument is not specifled, then
the default library names specified in the iibrary
descriptor are used.

file
file is the path name of the output file Iin which

the {lbrary print out is to be generatec. It may
be a8 relative or absolute path name. If it does
not end in a suffix of Wprint, then one is
assumed. If the =-output_file control argument |is
not specifiedy, then the print out is generated in
the library.print flle created in the working
airectory. :

74y Massachuserts Institute of Technology
and Honeywell Information Systems Ince.
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-header bheading

-he heading

beading is @a character string which is ptacec on
the header page of the output file to identity the

contents of the fjile. If the string contains
blanksy then it must be enclosed in gquotese. Only
the first 120 characters of the string will be
Uusede. If the ~heacder control argument is not

specifiedy then a default heading is placed on the
heading page. (See Ngtes beliowe)

-footer fg9goting

-fo footing

looting is a character string which Is placed in
the footing 1ine of epach output page to identify
the tibrary being printedes If the string contains
blanksy then it must be enclosed in guotes. Oniy
the first 45 characters of the string are used.
If the ~footer control argument is not specifled,
then a default footing line is used. (See Notes
below.)

=-parents =-par .

-components
-cmp

specifies that the contents of the parent of each
| ibrary entry should be outputs, rather than the
library entry itseilf. For exampie, the contents

of an archive will be output when one of ifts
components matches & search nanmne. Normaily, only
those {ibrary entries which match a search name

are output.

specifies that the contents of each component of a
library archive which maftches a search name is to
be output individualiy. Normally, only matching
components of the archlve are output (or 1If no
components matchy the entire archive is output),

Copyright 1974, Massachusetts Institute of Technology
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-retain

specifies that library entries which awalt
ageletion from the {ibrary {as determined by the
{ibrary search program) should be output,
Normallys such entries are exciuded,

-{iborary_descriptor refname

-lds cefnanme

" gescriptor which cescribes the librarjes to be

-chase

cefpame is the reference name of the library

searched. The descriptor lidentified by the
cefngme will be found by using the search rules,
which are documented in MPM Section 3.2. If the
- |library_descriptor control argument is not
specifieay then the detfault library descriptor is
used. {See Notltes belows)

reguests that any 1Itinks which exist between a
library link and 1its eventual target be omitted
from the status information in the header.
Normallys, these |[ntermediate links are included,

-Check_archivey =-ckac

specifies that esch llbrary segment and archive
component is to be checked to see [if it is an
archive segments or an archived archive. If the
-check_archive control argument is not specifiea,
checking for archives will be performea at the
option of the library search program.

-check_character, =ckch

specifles that each library entry Is to be checkea
to see if ifs <contents is unprintable (i.e.s
contains non=-ASCII characters). In additlon,
unprintable segments are checked to determine |f
they are peruse_text oblect segments. If the
-check_character control argument is not
specifiedy character checking will be pertformea at
the option of the library search program.

-check_oblect, =-ckob

specifies that each library segment ana archlve
component is to be checked to see if it is an
object segment. If the =check_oblect control
argument is not specifiedy object checking will be
performed at the option of the library search
program. :

¢ Copyright 1974, Massachusetts Institute of Technology
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-checky ~Ck
specifies that all there ftypes of checking

(archive, character, and obJect) are to be
performed.
3) outputji may be any of the following output argumentse.

These arguments speclify which status informatlon
is to be returned in the heagder of each library
entry which appears in the print out.,. If no
output arguments are specifiedy then default
information is output for each {library entry,
under control of the library searcn progran.

~default, -dft
requests that the default information for each
{ibrary entry be outputy, jn addition to output
requestea by any other output arguments.

“ally =3 regquests that all available status information be
output.

-namey =nm requests that ali of the names on each Jlibrary
entry be output,.

-tirsty, -ft reguests that the first name on each library entry
be output.

-natch requests that the names on each library entry
which match any of the search names given in the
library_print command be output.

~-typesy =-tp requests that +the type of each |Illbrary entry
(1ink, segment, directory, archive, archlive
componenty multi-segment file, or msf component)
be outpute.

=parent_pathy =-pp
regquests that the path name of the parent of each
{ibrary entry be output.

-linky =-lk requests that the path name of tha target of a
{ibrary link be output.

-datey =-dt requests that the date modifiedy, date usedy, date
entry modifled, and date dumped for each library

¢ Copyright 1974, Massachusetts Institute of Technology
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c

-date_modifli

~-date_usedy

~Jate_entry_

entry be output. For an a&archive component, the
date entry modified <corresponds to the date
component updated.

ecy =gtm
requests that the date on which each library entry
was last modified be output.

-atu
requests that the date on which each library entry
was last used be output.

mociflea, ~cdtem

reaquests that the date on which the entry for a
{ilbrary linky, segments «aqlrectorys, archive, or
multi-segment file was tast moajifiad, or the date
on which a library archlve component was last
updated into its archive, be output,.

-date_dumped, =dtd

requests that the date on which a 1{lbrary entry
was last cumped onto a3 backup tape be output.

-lengthy =1In

~current_len

requests that the current length, records used,
ana bit count or mst [nalcator of each liobrary
entry be output, The records used are included
only when different from the current {2ngth.

gthy =cin
requests that the current length of each |lbrary
entry be outpute.

~recoras_used, =ruJ

=0lt_count,

Copyright 19

requests that the number of records occupiea by
each library entry be output. For a multi-segment
filey, the value includes only those records used
by the msft directory. Those occupied by the msf
components are inclucea in the header information

for each component. If bothn the current length
anq records used have been reqgquested, then the
records usea wWlll be omittea from the output |f

equal to the current length.
-bc
requests fthat the bit count of each |lbrary

74y Massachusetts Institute of Technology
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segment, archive, archlve component, and msf
component be output, along with the msf Indicator
of each library multi-segment files ’

-3accessy =acs’ v . -
- reaquests that the user's access mode to each
-y ibrary entry, ana each llbrary entry®*s ring

- brackets be output. ERRE . R

-nodey =-md ,Feduésfs that the user's ’atéeSS‘ mode fto each
B *kI;braryventry be output.

-ring_bracketsy =rb . s » S , -
‘requests that the ring brackets of each library
entry be output, ‘

_‘-contents’ -ct , ‘

requesfs that the contents of each library entry
be checked to determine whether the entry is
‘printable. The .compiler version number and
printable . character !ength of 'each peruse text
‘object entry is output. Other entries are merely
checked for printab;!;ty. (See Ngtes belowe)

-peruse text, =pt ‘ S C R L
requests that the compiler version number and
“printable character length be output for each
peruse text ob]ect entry. (See ﬂgies belowe)

fdévicé_id, ‘did . ,*v _ S ' '
requests that the type of device on which the
_»lxbrary entry is stored be output.

'v-copv switch, =cs | . . |
requests that the copy switch setting for the
library entry be output.

-offset = requests that the offset (from the beginning of
its containing segment) of the contents of an
~archive component be output. The -offset is an
‘octal word count. : '

-unioue-id. -uid
- requests that the unique ldentifier of the library
entry be output in octal.

¢ Copyright 1974, Massachusetts Institute of Technology
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-2rror, =-er ‘ :
requests that any error which occurred while
obtaining status be indicated by the appropriate
error message. The message appears in the header
intormation for the parent of the llbrary entry In
which the error occurred.

~levely =Ilv )
‘requests that a level number be output for each
library entry. The level number Indicates the
relationship between a library entry and |its
components. For exampley the header of the entry
for an archive might have the archive at level 1
and - the archive®s components at level 2.
Normally, the level Is indicated only by relative
indentation of entry names.

Notes

If the output file already existsy, it is truncated and
renwritten. Thus, it several (ibrary_print commands are executed
in the same working c¢irectory (by the same processs or by
different processes) without including an <-output_tile control
argument, then the oufput of &ll but the (last command is
overwrittens In such casesy the -output_file control argument
should bpe specified to oprevent the output of the last command
from overwriting the output of preceding commands.

If the =~heaver heading control argument is specified, then
the peadipg character string Is centered on the header page of
the cutput flle beneath the linest?

Print Out of the pn Entries
of the

The heading character string shoulc be norded with this In minag.
For exampletl :

'prxnt Out of the 35 Entries
of the

Standara Service System Bind Llstlng"lerary

c Copyright 1974, Massachusetts Institute of Technology
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If no ~-header control argument is specified, then a default
heading line [s constructed by concatenating the library names,
as shown below?
Map of the 356 Entries
of the

Libraries

standard_service.listy unbundlad.list,
tools.listy, author_maintaineds.list, network.list

It the =footer footing control argument is specified, then
the footing 1ine appears at the lower left corner of each output
page {(except the header pagel)ly along with the name(s) of the

level 1 entries appearing on that pages and the page number. If
the =-footer control argument 1s omitted, then the library names
are concatenatea together as with the default heading Iline, and

used as the default footing line.

In order for some output arguments to take effect,
information ip addition to simple status must be available.
Therefore, some output arguments automatically invoke certain of
the control argumentse. For example, the =contents output
argumnent requires that archive, character, and object checking be
performecy and therefore invokes +the =-check control argument.
Similarlyy, the -peruse_text output argument invokes the
~check_character . control argument. The =ailil output argument
invokes the ~default and ~check control arguments, as well as all
of the oufput arguments.

The agdefault tibrary name{s) and search name{s) used for the
library_print command are definea in the library descriptor for
the librarles being printeds The library_descriptor command can
be Jsed to print these default values. In particular, the
default values for the default library descriptor can be printed
by typing the command?

las defaults library_print

Refer to the writeup on the |library_descriptor command for more
getallse.

¢ Copyright 1974, Massachusetts Institute of Technology
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When no =library_descriptor control argument is given in the
commandy, the default library aescriptor s used. The name of the
default library descriptor can be set and printfed with the
library_cescriptor commanos The initial default Ilibrary
gescriptor describes the Multics System Libraries. ’

Examples

The command

flbrary_print -1b Info.* =~lb peruse_text.info **,info **,.,pt
-of documentation

creates the documentation.print file in the working directory,
whicn contains a print out of the entries iIn the iInfo.* and
peruse_text.* llbraries which match the search names **.,[nfo or
**.pt. The commanc

tibrary_print -1b onlinesobject **.,bind ~of oniline ~-dtd =-dft

creates the online.print file which contains a print out of all
of the bind files in the online oblect libraries. Each entry
Inciudes a header with the date dumpedsy as well as whatever
gefault status information was specifiec by the {ibrary search
program,. The command

llbrary_print

creates a print out in the library.print file of the working
directory which contalns the contents of those entrlies In the
cefault tibrary (or libraries) which match the default search
name(s). These daefault values are specified by the default
library descriptor data base.

¢ Copyright 138744 Massachusetts Institute of Tecnnology
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Names? {ibrary_descriptor, ids

The library_descriptor command controls the use of library

descriptors by {jbrary maintenance commandsy and proviges
information about the contents of a (library descriptor. The
command? can print and set the name of the library descriptor

Wwhich is usea by default In library malntenance commands when no
fibrary descriptor |is explicitly specified’ <c¢an print the path
names of the library roots which are associated with one or more
library names) can print detailed information about one or more
of the library roots defined by the descriptory and it can print
fthe default iibrary and search names associated with each liprary
commandas

The library descriptor is a data base ~which, with |its
associated library search programy cefines the structure,
contants, and naming conventions of the library. Refer to the

nwriteup for the (ibrary_descriptor_compllier for more information
aoout library descriptorse.

Usage
library_descriptor key =options=-

The keys and their options are described in the sections which
follow.

Key?s name

The name key returns the name of the default library
descriptor which is currently being used. tibrary_descriptor may
be invoked as an active function when the name key is used.

Usage
library_descriptor name

Key: sef_name

The sef_name key Sets the name of the default [{ibrary
gescriptor.

¢ Copyright 1974, Massachusetts Institute of Technology
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Usaae
tibrary_cescriptor set_name refname

1) refname is the reference name of the new default library
gescriliptor, The descriptor ldentiftled by refname
is searched for according to the search rules,
nhich are documented in MPM Section 3.2.

Key: path

The path key returns the path name of the library root(s)
mhich are identified by one or more library names.,
library_descriptor may be invoked as an active function when the
path Key (S useG.

Usage
library_descriptor path lib_namel <« lib_namen -ctl_argl-

1) lib_namej is a3 name which identifies the particutar library
or group of |libraries whose paths are to be
returned. The Multics star convention may be used
to ldentify a group of librariese.

2) cti_argl may be the following optional control argument.

-l ibrary_descriptor cefnane

-ids refpame
cefpame is the reference name of the Ulibrary

descriptor which defines the library roots whose
path names are to be returned. The <cescriptor
identified by refname wiii be found by using the
search rulesy which are aocumented in MPM Sectlon
Sele If the =-library_gescriptor control argument
Is not specitiedy then the default library
cescriptor is useaq.

Key? defaults

The defaults key prints the default libprary name(s) and
sgarch name({s) associated with one or more of the ({ibrary
maintenance commanase.

¢ Copyright 1974, Massachusetts Institute of Technology
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|ibrary_duescriptor aetfaults ~commandl- sse =COmMmManan-

=cti_argi-
i) commandj is the name of the Jlibrary maintenance command

whose default {ibrary ana search names are to be
printed, If no command names are given, the
default for all of the library malintenance
commanas will be printed.

2) cti_arg}l may be any of the optional control arguments
aefined for the path key.

Key: roots

The roots key prints detailed information abpout one or more
library roots on the user®'s ferminal. The information includes
the names on each library root, its path name, and its type.

Usags

library_descriptor roots (ib_namel ..« lib_namen =-cti_argi-
ess ~Ccti_argn-

1) tib_namej is a name which juentiflies the particutlar library
roots about which information is to be printed.
The Multics star convention may be used to
icentify a group of libraries.

2) -ctl_argj may be one of the following control arguments.

-namey -nm specifies that atl of the names definegd for the
library root are to be printeds, Usually, only the
first name and names wWhich match the lib_namej
arguments are printed.

-1 ibrary_descriptor refpname

-1ds cefpame
as above.

¢ Copyright 1974, Massachusetts Institute of Technology
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Nampe? mulftics_libraries_

This data base Is the llbrary descriptor for fthe HMultics
System Libraries. Like all library descriptorsy, It defines the
roots of the Multics System Librariesy the names by which lipbrary
roots can be referencec In the varlious. library maintenance
commandsy and the default library names and search names used for
each of the llbrary maintenance commands.

Refer to the writeup on {ibrary descriptors for 3 definition
of the internal structure of this (and other) tibrary
gescriptorse. Refer to The writeup on the
fibrary_aescriptor_compiler for the definition of the Library
Description Language which ls usedg to define the contents of the
{ibrary descriptora.

Ihe HMultics Librscies

The Multics System 1is composed of the "logical libraries"
listed belows. Each of the libraries isy in tTurne, composea of
several directories <containing +the different kinds of library
segments (source, objact, bind listss info, Include, peruse_text)
which are stored in the librariess A library maintenance command
can reference an entire logical library by namey, or one or more
of its directories.

Note that the logical library organization defined belonw
does not map directly onto the physical library organization in
the Multics Storage Systenm. Howevery the library malntenance
tools can reference all of the physical libraries through their
logical Jlibrary names.

stanaarca_Jlibrary, std
1t he tibrary which contains most user commands and
subroutines, anc¢ fthe system support routines “for these
commands and subroutines,

unbundled_1{ibrary, unb
the tibrary which contains Honeywell programmed products and
other unbundied software.

tools_library, tools
the library Which .contains system maintenance and
administrat ive commands ana subroutines.
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installatjon_Jlibrary, inst
the library which contains instaltation-maintalined software.

user_iibrary, user
tfhe {ibrasry which contains user-maintained software,

network_Illbrary, net
the |ibrary whicth contains the software for linking the

Multics System to the ARPA Network.

supervisor_librarys sup
the 1ibrary which contains the supervisor {(ring ) segments
of the Muitics System.

salvager_ljibrary, salv
the 1llbrary which <contains the Multics Storage System
salvager commanas and subroutines.

bootload_library, bos
the f{ibrary which contains the commands and subroutines of

the Bootload Operating System.

data_net_355_1Illilbrary, 355
the {ibrary which contains the commangs anc subroutines of
the Data Net 355 Operating System.

Each of the above logical libraries contains one or more of the
following logical airectories.

sources, s
the directory containing the source language segments which
can be translated into the oblect segments of the library.

objlecty O .
the girectory containing the object segments produced by

translating the source segments of the library.

listsy |
the wawirectory containing the listings produced by bindging
several oblect segments together fnto a bound segment.,

executlony X
the airectory containing bounc ang unbound object segments
and data bases used by users of Multicse. These directories
are generally included In the search rules of some or atl

userse

¢ Copyright 1974, Massachusetts Institute of Technology
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bound_comps DbcC
the directory containing the archives wnich may be bound

into bound segments.

infos i .
the directory containing information segments which c¢an be
printed on the user®s terminatl under control of the help
commandce These segments describe the commangs and
subroutines included in the |library, and outline library
problemsy, upcoming changes, etc. .

peruse_texty, pt
the directory containing the peruse_text object segments

which describe the commands and subroutines of the library.
Selected portions of these segments may be printed on the
user*s terminal under control of the peruse_text command.

incidaesy Inci
the directory containing source segments which are included

as part of several other source segments, under the control
of a language transiator. o

Librarcy Names

Cne or more libraries or girectories may be referenced in a
library maintenance command by giving the appropriate {ibrary or
directory name.,

« An entire library can be referenced by giving one of the
fibrary names listed above.

« A particular type of directory can be referenced across all
libraries by giving one of the directory names iisted above.

« A particular directory within a specific 1{ibrary can be
referenced by glving a 2=-component name of the form,
librarys.qairectory. For example,y, Standard_library.source or

" Instaltation_library.info . -

+ The star convention may be uUsed to identify several

fibraries or directories. For exampley, *.s50Urce or ** ,

+« Two groups of libraries can pe referenced by the foliloning

names?

online_librariess on
standard_Jlibrary, unbuncled_library, tools_Ilibrary,
installation_library, user_library, network_library.
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offline_libraries,
supervisor_library,

off

gata_net_355_1{ibrary.

Not all of the {ibraries
directory. The
combinations are valid.

sta.source
stusobject
sto.lists
std.execution
sta.info
std.peruse_text
std.include

inst.source
inst.object
inst.llsts
inst.execution
inst.info
inst.peruse_text
inst.include

Sup.sSource
SUp.Dbound_comp
sup.object
supe.include

bose.source
bos.object
bos.include

following

lists show

unbe source
unb.object

unb. lists
unbe.execution
unbs.info
unb.peruse_text
unbe.include

USEr.source
user.object
users.lists
user.execution
userl.info
Jser.peruse_text
Juser.include

salv.source
salv.bounc_comp
salv.object
salv.include

355,50urce
355.0b)ect

examples of {ibrary names are:?

online_ljibraries
off.source

standard_library.info

include
USer«Xx

network_Jlibrary.lists

stce??2227°?

salvager_1llibrary,

listed above contain each

Information

MTB=-133
MULTICS LIBRARY MAINTENANCE MANUAL

type

which llbrary.directory

tools.source
toolis.object
tools.lists
tools.execution
tools.info
tools.peruse_text
tools. include

net.source
net.oblect
net.lists
nete.axecut ion
net.info
net.peryse_text
net.include
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Library Malntepance Command Retfaults

+

The table belon shows the default library names and search

names used by each of the library maintenance commands.

Commands
which have no default values are not shown in the table.
Commang Default Library Name Default Search' Name
library_map oniine_1libraries *¥
{ibrary_print info *¥*,info
library_cleanup online_tibrarles 12922292722 7°?7?7
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