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MULTIC5 STAFF AULLETIN-87 MSR- P7 

TOt Distribution 

FROMt Gary c. Dixon 

DATtt January 23, 1972 

SU~JECTt Plan for Multics System Library conversion 
and for shifting Library maintenance to the 61~0. 

During the latter part of February and the month of ~arch, 
we olan to change the organization of the Multics Onll~e 

Libraries to the structure documented in Appendix 1 o~ this memo. 
This structure will simplify Library maintena~ce oroeedures, 
speed uo Library searches and Library instattatio~s, and increase 
the reliability of the Online Libraries. 

Also during this period, we plan to shift maintenance 
activities for the Multics System Libraries (inclu~lng the 
Hardcore Library) to the 6180, and to move the Pno Multics 
Support Group headQuarters from Bldg NE~3 (545 Tech 5Quare) to 
Bldg 39. After the shift is complete, only EMEPGENCY BUG F!XE5 
wil I be installed into the Multics System Libraries on the 645. 

The time table for the conversion and shift ooeratlons ls 
shown below. Please note that these dates are susceotible to 
postponement because they depend upon a number of uncontrollable 
factors. 

1 

2 

3 

0211g173 - begin moratorium on Online library 
installations on the 645. 

- begin conversion of Multics Online 
Libraries. 

03/0S/73 - finish conversion of Maltics Online 
Libraries .. 

- end installation morat~rlum; start Online 
Library Installations on 645. 

03/09/73 - stop installations on 645, except for 
EMERGENCY BUG FIXES. 

- move Multics System Libraries to 6180. 
- take over Multics System L1bra~y 

maintenance functions on the 6180. 
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r3/12/73 - begin performing Multics System Library 
installations on the 6180. 

- move Online Library lnstaltatlon 
headQuarters from NE43-504 to 3g-411. 

- move Hardcore Library installation 
headQuarters from NE43-~0~ to Bldg 3g. 

- move Multics System Library llstinqs from 
NE43-504A to 39-413. 

- install Multics System Llhrary ~lcroflche 
ln NE43-504A. 

During the Library conversion phase, there may b~ short 
oerlods when a particular Online Library ls not available to 
system programmers. To reduce these periods of unavailability, 
we plan to convert one Online Library at a time to the new 
organization, rather than converting al I at once. 

Svstem programmers will still be able to extract segments 
from each Online Library after lt has been converted. 
get_llbrary_source ls already capable of extracting segments from 
both the old and the new Library organizations. Therefore, t~e 

Library reorganization will be transparent to gts users. 

The msl_global_format, msl_short_format, and msl_info 
programs, which provide information summaries about the contents 
of the Libraries, wit I be replaced in the near future by t~e 

library_llst and llbrary_info commands. The prooosed calllrg 
seQuences for these two commands wilt be available in an info 
segment when the commands are installed. 
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This aooendlx presents a preliminary draft of two s~ctions of a 
new m anu a I , the !1e1:LU.tu:.ac.L.1:1.s.l.D..ll.nan.s;..L..S.l.l.12.Ql~lln1. The!: e 
sections describe the new Library organizatlo~ which is planned 
for the Online Libraries in the near future. They reflect tre 
eventual Library conflquratlon, as it wi 11 appear after tl"e 
Version 1 PL/I compiler has been phased out. Until this ohase 
out occurs, however, we plan to retain the Version 1 PL/! 
Library, >library_dir_dir>ot1, and to convert it to the new 
Library organization if such a conversion is feasible. 
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At the heart of the Multics System are the Multics System 
Libraries. The procedure and data segments ln these Llbrarles 
orepare the system for operation at bootload (system startup) 
time, control and monltor system oneratlon, and malntaln t~e 

Multlcs Storage System hierarchy. 

Each of the Multlcs System Llbraries may re classifled ss 
either an Onllne Library or an Off line Library, according to tre 
medlum used to store the segments of that Library. The segments 
of .Q.nlln.t.J..l.l2Csc..i..I.~ are stored in the Multics Storage Syste~. 
The orocedure and data segments of .Q.11..U.n.!L.l...l~Cat:.i.I.~ are stored 
on tape or cards which can be boot loaded. Off line Library 
segments are stored outside of the Multics Storaqe System so that 
they can be used when Multics is not in operation and the Multics 
Storage System cannot be accessed. 

The next two sectlons descrlbe the contents ~nd organization 
of these two groups of Libraries. 

c Copyright 1973, Massachusetts Institute of Technology 
and Honeywel I Information Systems Inc. (E:N[;) 
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We can itemize the contents of the Multics Online Libraries 
formally by listing the Multics Storage System pathnames of the 
maJor Library directory nodes. 

The Multics .c.n.J.10..L.~l.!2.c:..ar..ll.~ consist of all 
segments in the Multlcs Storage ~ystem 
hierarchy which branch off of the dlrectorv 
nodes whose pathnames are listed below. 

>system_library_standard 
>system_llbrary_languages 
>system_llbrary_toots 
>system_llbrarv_auth_malnt 
>llbrarv_dir_dlr>standard 
>llbrary_dir_dir>languages 
>llbrary_dlr_dlr>tool~ 

>library_dlr_dlr>auth_malnt 
>llbrary_dir_dir>lnclude 
>documentation>lnfo~flles 
>documentatlon>pt_flles 

As the name suggests, the organizational ur.it ef the Onlire 
Libraries ls a ~a.t:.~· The directories in the list above may te 
divided 1nto four maJor libraries and two minor llb~arles. 

c Copyright 1q73, Massachusetts Institute of Tee~nology 

and Honeywell Information Systems Inc. 
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The m~i.2.C.-l.i~c.ac.l..I~ and their component directories are: 

5t~ndard LlbraryC1> 
>system_llbrarv_standar1 
>librarv_dir_dir>standard 

Languages LlbraryC2> 
>system_llbrary_languages 
>flbrary_dir_dlr>tanguages 

Toots Library 
>system_librarv_toots 
>library_dir_dlr>toots 

Author-Maintained Library 
>svstem_flbrary_auth_maint 
>llbrary_dlr_dir>auth_maint 

The m~-1.l.bcarles and their comoonent directories arer 

Include Segment Library 
>library_dlr_dlr>lnclude 

System Documentation Library 
>documentation>info_flles 
>documentation>pt_flles 

The maJor libraries each consist of four directories and t~e 
segments they contain. The ~lL!l.sUl_gj.,.r:Jti;.1~' whose oathnaire 
for- I ibrary '"X" is >system_l lbrary_X, contains a 1) bound obJ ect 
segments; and 2) unbound obJect segments. These segments may te 
execute1 as procedure segments, or they may be referenced as data 
segments. Segments in the execution directory are referred to 
col lectlvely as ~~la.tll~-~~~.l!ll.0..1~· 

-------------~~~-----------------------------------------------
<1> The Standard Library was former-Iv divided into t"o 

libraries, the Standard Service Library, and the Develoomert 
Library. 

<2> The Languages Library was formerly cal led the PL1 Library. 

c Copyright 1973, Massachusetts Institute of Technology 
and Honeywell Information Systems Inc. 
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The QQ.Li~-~lC~k1g,,c~, whose pathname for librarv X is 
>library_dir_dir>X>obJect, contains& 1) obJect archives which 
may be bound to produce the bound obJect segments in t~e 
execution directory; and 2> non-archived obJect segments which 
are bac~uo copies of the unbound obJect segments in the execution 
directory. The segments in the obJect directory are referre1 to 
col lectlvely as Q~l~~1-~:.9J!Um1~· 

The s...2.W:.~1c~~1~~' whose pathname for library X is 
>library_dir_dir>X>source, contains: 1) source archives whose 
components may be comoiled to produce the comoonents of tre 
corresponding obJect archives in the obJect directory: and 2) 
non-archived source segments which may be compiled to Produce 
corresponding non-archived obJect segments Ir the ob]ect 
directory. There ls a one-to-one corresoondence between each 
obJect archive and a source archive, betweer each ob)ect 
component which has been comoi led and a source component, ard 
between each non-archived obJect segment which has been complied 

,-- an1 a non-archived source segment. The segments in the source 
directory are referred to collectively as ~.sllilC~-~JU!ll~· 

The ~~~1~~' whose pathname for library X is 
>library_dlr_dir>X>llsts, contains the ~ind !i~lo~ produced 
when binding the obJect dlrectory•s ob)ect archives to produce 
the execution directory•s bound obJect segments. T~e listings 
are stored as segments, one listing seqment per boun1 obJect 
segment. 

The minor libraries are logical extensions of the maJor 
libraries. Like the maJor libraries, the minor libraries consist 
of one or more directories, each of which contains segments which 
serve a particular function. Unlike the ma1or libraries, 
however, al I of the segments which serve a particular function 
are grouped together in a single directory, regardless of their 
affiliation with maJor libraries. !t ls this grouolng of 
segments across logical library boundaries which distinguishes 
minor libraries from maJor libraries. The grouping serves two 
ourposes1 it facll lates searches for these soeclat-purpo~e 

segments across library boundaries~ and it eliminates the need 
to duollcate segments which may be related to more than one cf 
the maJor libraries. The Include Segment Library ls a miner 
library which contains i!:l.kl.w'1~ segm~n~· These are pieces of 
sour c e c o d e common t o s ever a I source pr o grams i n t he ma 1 or 

c Copyright 1973, Massachusetts Institute of Technology 
and Honeywell Information ~ystems !nc. 
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llbrarlas. The compilers logically Include these segments in the 
source orograms when they are compiled. 

The System Documentation Library contains lo1~.l.Sl.m!.D1S a~d 
12.!_segmenis,. These segments contain general information about 
the Multics system, and specific information about Multics 
commands and subroutines. The information can be orinted on tre 
user•s terminal using the help and peruse_te~t commands. 

The following conventions are used for naming the segments 
in the Online Libraries. These conventions have been adopted 
over a oeriod of years to facilitate Online Library searching, 
and to prevent name duplications, both among Library seg!T'ent~, 
and between Library segments and user-defined segments. 

In the execution directory of maJor libraries, each 
executable procedure segment, whether it ls a bound obJect 
segment or an unbound obJect segment, has one or more 
single-component names. Each name which references a subroutlre 
entry point in the obJect segment ends with an underscore ("_ .. ,, 
to prevent conflicts with user-defined subroutlne names. Each 
name which references a command entry point ln the obJect segment 
does not end in underscore, and general IY references an 
identic'31 Iv-named entry point, ln order to ml'nimlze the amount of 
typing reQuired to invoke a command. In addi'tion, the first name 
on each bound obJect segment ls a special name which identlf lEs 
the general purpose of the bound segment. Called the .. primary" 
name of the bound segment, l t is of the form, .. bound_xxx_ .. , where 
the first word of the name ls always ''bound",' and the name always 
ends in an underscore <"_">. 

Examples of names which reference subroutines are hes_, cu_, 
ioa_, and user_lnfo_. Some sample command ~ames are create, c~, 

delete, di, link, and lk. Note that an abbreviated name ~3 
usually provided for command names which ~re longer than thr~~ 
characters to simplify command invocation. ~xa~ples of P~lmary 
names for bound obJect segments are bound_user_control_, 
bound_Qedx_, and bound_fortran_. 

c Copyright 1q73, Massachusetts Institute of Technoloqy 
and Honeywell Information Systems Inc. 
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Data segments in the execution directory of c ma)or library 
usual Iv have single-component names which end ln an un1erscore 
('"_"), to prevent conf 1 icts with user-defined subroutine or data 
base na~es. However, some data bases have multl-comoonent name~, 
the last component of which identlfles the way in which tre 
segment ls intended to be referenced. Examoles of data ba~e 
names are error_table_, multics.lds, and translator_absln.absln. 

The obJect directory of each ma)or library contains ob]ect 
archives and non-archived obJect segments. One or more obJect 
archives may be bound together to produce a given bound obJect 
segment, '"bound_xxx_", in the execution 1irectory. If only ore 
obJect archive ls involved in the binding, ther its primary na~e 
is of the form, .. bound_xxx_.archive'". If more than one obJect 
archive ls involved in the binding, then the Prlmarv name of each 
archive is of the ~orm, "bound_xxx_.a..archlve", where n ls 2n 
integer. In addition to a primary name, the name of each 

,-, comoonent of an ob)ect archive ls placed on the archive itself, 
to simplify searching for obJect comoonents. For example, tre 
names o~ the single archive which ls bound to produce bound_oed~
mlght be: 

bound_oedx_.archlve 
oedx 
edx_util_ 
get_addr_ 
search_ f 1 I e_ 
bound_oedx_.blnd 

while the names on the two archives which are bound to produce 
bound_cg_ might bel 

bound_cg_.1.archive 
adJust_ref_count 
arith_op 
bound_cg_.blnd 

bound_cg_.2.archlve 
e_v 
exomac 
f 1 x ed _to_ f I oat 

Non-archived obJect segments are backuo cooles of the 
executi~n directory•s unbound procedure an~ data segments. The 
names on the execution directory copy of these segments are al~o 

placed on the obJect directory copy, to facilitate searching. 

c Copyright 1973, Massachusetts Institute of Techno1ogy 
and Honeywell Information Systems Inc. 
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Th~ source dlrectorv of each maJor library contains source 
archives and non-archived source segments. ~ach source archive 
which contains the source components for obJect ~rchlve, 
"bound_xxx_.archlve", has a primary name of the for~, 
"bound_xxx_.s.archlve... Similarly, each source archive which 
contains the source components for ob)ect archive, 
"bound_xxx_.n.archlve", has a primary name of the for"' 
"bound_xxx_.o.s.archive". In addition, the name of each source 
component ls placed on the source archive Itself, to slmplifv 
searching for source components. For examole, the na~es on t~e 
source ~rchlve which corresponds to bound_qedx_.archive might hel 

bound_aedx_.s.archlve 
Qedx.pl1 
edx_ut11_.ol1 
9et_addr_.a1111 
search_ fl le_.ot 1 

Those on the source archives corresponding to bound_cg_.1.archlve 
and bound_cg_.2.archlve might bel 

bound_cg_.1.s.archlve 
adJust_ref_count.pl1 
arith_op.pl1 

boun~_cg_.2.s.archive 
e_v .a 1111 
exp mac. p I 1 
fixed_to_float.alm 

Each name on a non-archived obJect segment in the obJect 
directory which has been comoiled ls also placed on the 
corresponding non-archived source segment in the source 
directory, after a language suffix has been added to the name to 
indicate the source language of the segment. 

The lists directory of each maJor I lbrary contains bi~d 
listings. The bind listing produced when "bound_xxx_" ls bour1 
has a name of the forM, "bound_xxx_.tlst". Examples are 
bound_user _contro 1_. t 1st, bound_Qedx_. 11 st, a~ d 
bound_fortran_.tist. 

The Include Segment Library contains include segments, which 
are Pieces of source programs. Each include segment has one or 
more three-component names of the form, .. .l..astr1• inc 1 • .L.im.s .. , where 
.J.JaD1 ijentlfles the contents of the Include segment, and .1.AJl.Q 1s 

c Copyright 1973, Massachusetts Institute of Technology 
and Honeywell Information Systems Inc. 
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a name suffix which ldentlfles the source la~guage of the incluce 
segment. Examples of include segment names are sst.incl.pl1, 
sst.lncl.alm, and dir_entr"y.inct.011. 

The System Documentation Libr"ary contains info segments ard 
pt seg~ents. Each info segment has one Or" mor"e multi•componert 
names of the form, 111Ji.lt011·info11

, or "J..2i.D.11•'1.s1.lnil•info", or"••• 
where 1.l&o.11 identify the contents of the info segment. Examples 
of info segment names are help.info, fol"'tran.bugs.info, ard 
motd.info. 

Each pt segment has 
f Or" m , .. l.sl.l!l.11 • P t" , o,... 
identify the contents of 
names are pt1.pt, pt.pt, 

one or more mu It i-co,mponen t names of t ne 
.. 1~11·1.st!Oll • P t .. , or • • • w her" e .1..s:an.!.l. 
the ot segment. Exa mp I es of o t segme,., t 
and r"eady_on.pt. 

The following section describes the access to the Online 
Libral"'les which has been granted to users. In the vast maJority 
of cases, access to Library segments ls limited to "r .. or" .. re" 
modes <even for Library maintainers> in order to protect t~e 
Libraries from accidental or intentional mishap. 

Most segments in the execution directo~y of a maJor library 
have ring brackets of 1,5,5 and an access control list CACL> 
which grants .. rewa" access to •.SysOaemon.• in order to 
facilitate segment backup, and "re" access t~ all other users. 
Gate segments into l"'ing 1 Cthe Admlnistr"atlve Rlng> have rirg 
brackets of 1,1,5, causing these segments to execute in r"ing 1 
when they are called as a pr"ocedure. Some special segments have 
ACL•s which do not permit the normal user to access the segmert 
at all, or which allow soecific user"S to wr"ite Into the segment. 
These segments have been cr"eated to fut fl I I a s~eclflc need for a 
small group of users. For example, the Library melntalner"s gain 
access to ring 1 ln order to modify the segments ln the executlcn 
directory by calling a special instal latlon_tools_ gate, to which 
only they have access. 

c Copyright 1q73, Massachusetts Institute of Technology 
and Honeywel I Information Systems Inc. 
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Al I segments 
each maJor library 
allow "r" access 
maintainers, "rwa" 
for other users. 

in the source, obJect, and lists directory of 
have ring brackets of 4,5,5 and Ar,L•s which 
for Multics system devel~pers and for Library 

access for •. SysOaemon. •, and "nu I I'" acce !S 

Se1ments in the Include Segment library have ring brackets 
of 4,5,5 and ACL•s which allow "rwa" access for •.sysDaemon.•, 
and '"r'" access for al I other users. 

Segments in the System Documentation Library have rlrg 
brackets of ~,5,5 and ACL•s which allow "rwa'" access to 
•.sysOaemon.•, and "r" access to al I other Multics users. In 
addition, some info segments contain status lnfor~ation which ls 
updated by users' other than the Library maintainers. These users 
have '"rwa'" access to the aporoprlate status info segments. 

c Copyright 1q73, Massachusetts Institute of Techn~logy 
and Honeywel I Information Systems !nc. (ENO> 
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