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Tot Distribution
From? Te He Van Vieck
Datet July 74 18975

Subject? Adaing a *Property List" to the Branch

INTRODUCTION

From ¢time to tlme there bhave been proposals to add data
items to the directory branch for the convenlence of apptlication
subsystems. Atthough sSeveral of these proposals have been of
some interesty, we have never been able to justify the effort
required to modify the structure of directories on the baslis of
the improvement to a single appllcation; and the djifficulty ot
designing an extension whilch would satisfty the conflicting needs
of more tnan one subsystem also led us to defer consjideration of
such an extenslon. This memorandum proposes that we now
Implement a mechanism which appears to satisfy all known needs In
3 straightforward waye

PROPOSAL

Briefly, the proposal Is that an optional ltem be kept by
the file system for each branchy callied the property list. This
ltem Is a tist of pairs assoclated with the segment or dlrectory,.
fach pair contains a character-string pame and a yglue assoclated
with the name. NO name can appear twlice on a branch's list.

Structure of the Property List

The pairs on a property |ist will be allocated In the
directory just as ACL entrles are, but no attempt willi be made to
common the space it more than one branch has the same name-value
palr. The branch wlll contaln an 18-blt forward refative polinter
to the first element on its praperty list (If any). The property
jist is threaded one way only since it must always be searched
completely before adding an ltem and because order of [tems on
the list Is not signiflicante.

Mulitics Project internal workling cocumentation. Not to be
reproduced or distr ibuted outside the Multics Project.
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The property name may be up to 32 characters {ong. The
value of a property is a block of storage which may be up to 240
words (960 characters}) iong.

Primitives for Manipulating Property List

New hardcore primitives will be added for the maintenance of
the property tisty so that applicatlon programs can add or delete

propertlesy, change the value of ltems on the property 1ist, and
so forths In the examples below, the "pointer"™ form of calls Is
showna. Simitar calils whilch accept dirname and ename will also be

provideds.

Access control to the property 1{ist witi be simlfar to
access control restrjlctions currently enforced on the blt count
of a segment. That iss modify access on the segment I[tself |Is
required, and status on the containing directory Is not required.

All of the primitives which manipulate single properties
nhandle property values by means of a pointer and length palir.
For return arguments, the pointer must be word altlgned and point
to sufficient storage to contaln the largest possiblie propertys
the actuatl length wlll be returned,. ’

PUT_PROP_

Thls entry puts a name-value palr on the property list of a
branche If a property with thls name existed alreadyy its value
is reptaced and the old value returned. Otherwise a new entry ls
made.

dct put_prop_ entry (ptrs char (32), ptr, fixed bin,
ptry fixed pin, fixed bin (35));

call put_prop_ (ps name, nNewpy newl, oldp, 01dls code)}

If the property did not exlst before, oldl will be zero and code
will be error_table_3$created_property. It is an error to attempt
to create a property with no vaiuej 1Y newl Is zero, <code will
be error_table_g$badarg and no actlon wlll be taken.
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DEL_PROP_

Thls entry deletes a property.

dc!l dei_prop_ entry (ptr, char (32)y ptry, tixed bin,
fixed bin (35));

call del_prop_ (py name, oldpy gldls gode)s

The ola value is also returned.

GET_PROP_

This entry searches the property llst for a glven property,

acl get_prop_ entry (ptr, char (32)y ptr, fixed bin,
fixed bin (35));

call get_prop_ (py oldp, 0idly code);

If the property does not existy oldl will be zero and code wltl
be error_table_$no_property.

PUT_PROP_COND_

This entry does a conditional put_prop_ operation. It is
Indivisible with respect to other put_prop_ operatlons and so can
be used to manipulate "semaphore™ variables.

gcl put_prop_cond_ entry (ptry, char (32), ptre fixed bin,
ptry, fixed bin, ptr, fixed bin, fixed bln (35));

call put_prop_cond_ (py name, tastp, testl, newp, newl,

oldps Qidls code)s

If the entry has a property named "name™ and the vatue has length
"test!®”™ and matches the test value polnted to by "testp,™ then

the value will be changed to the new value and code will be
returned Zeroa Otherwlse, code wlti be elther
error_table_$no_property or error_table_S$match_fall; lf the

property exists at all its value will be returned.
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LIST_PROP_

This entry obtains the whole property i(lst for a segment.

dci list_prop_ entry (ptry ptry flxed biny, flixed bin,
tixed bin (35));

call tist_prop_ (p, storage, max, actuyals, code)}

The pointer "“storage"™ points to a3 block of space large enough to
contaln "max'" propertjies. If there s sufficlent pad In the
hcs_$status_ structures, it might be nice to return there the
number of properties which a8 segment hase

Moditications to Existing System Software

Not many changes to the current system are necessarys slnce
the property list is primarily designed for user applications.

copy

The copy command should be able to copy property lists,
perhaps under control ot a newWw control argument, and certalinly
when “=-a™ [s specified.

BACKUP AND RELOAD

The dumper and reloader will have to handle property listse.
Thls <change s probably the hardest to make to support the new
facitity, simply {in terms of integratior with the existing
system.

It has been proposed that a new [tem be added to the branch
giving the tape reel number on which a segment was dumped. The
property fist coula, of coursey be used to store this
information. Since thils would mean that every Ssegment [n the
system had a property llst, thls may not be a good ldea} probably
space should be glilocated in the branch [tseif, But 1If we had
the property list available, it would be possible to experinment
with new verslions of the dumper and reloader which used such an
Item, before modlfying the branch structure.
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SALVAGER

A fairly simple change to the s3alvager s necessary to
insure that when a directory ls rebullt, the property list lIs
rebullt. Thread checking on the property lIist {tself can also be
done. If any error [s detected In a property list, it wlitl
orobably be acceptable to have the salvager drop the whole liste.

COMP_DIR_INFDO, SAVE_DIR_INFO

These tools shoulo be upagated to save and check the property
list.

New_ Commands

No new commands are strictly requlred by this facliity,
since the applicatjons will provlde whatever property
manlpulation functlions they needs HOwevery, a few system commands
may be useful for cases where one is setting up an application.

ADD_PROPERTY

This command would add a named property to a segment or
directory, Probably It would be Iimited to ASCII wvalues only.
The star convention should work.

LIST_PROPERTY

The tist_property command will obtaln the property list and
print it, In ASCII |If the value contains onty printabtle
charactersy and In octal otherwise.

flst_property path

list_property path property_name

The star convention should be accepted.
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DELETE_PROPERTY

This command would delete a named property from a segment or
directory. Star convention should work, The contro! argument
"~a"™ should be acceptable to delete all properties.

APPLICATIONS

A few posslble uses of the property iist are descrlbed
beiow.

Subsysiem Use

The most lmportant use of the property list ls in extending
the Multics storage system directory so that catalogue data about
segments can be kept assoclated with the segment. The ablilty to
do this frees the subsystem which needs one small data I1tem
malntained from constructing a “parallel directory”™ with the
attendant problems of access control slmulation, salvage, etca

FAST

The FAST subsystem®s need to keep the {anguage type (baslic,
fortrany, or data) associated with a source segment [s an example
of a use for the property tist. The {anguage type wlll be kept?t
as the vatue of the "FAST.lang_type™ property of the segments.
This solution is far better than naving FAST attempt to keep 3
"directory extension® segment, or mappling and un-mapplng segment
namesy or hidlng the languagjde type beyond the bit count, or
changing the syntax of the OLD and NEW commands. At the same
time, this usage does not preempt other subsystems from accessing
source programs written by FAST and attaching their onN
propertijies.

If an even closer simulation of DTSS was needed, other data
ltems could be stored on the property lst of segments under
FASTy, such as data for the DTSS flle system's access control
mechanism.
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CONSISTENT SYSTEHM

The Cambridge Prolect®s Consistent System wishes to record a
“*data type” for each segment cataiogued by the system, so that
the data-maniputation operations adefined by the system may flnd
the internal representation of data segments In the Multics
storage systeme Currentiy this Is accomplished by malntalning a
table with one entry for each branch |[n the dlrectory, with

attengant overhead, 8y using the property list, the
"consistent_system®” property could be used to store this
informatlion. The Consistent System [Is afso a system which

unifies many statistical and data-organizing subsystems. If any
of these subsystems need a catalcgue J[tem malntained, the
property llst can once agaln be usedy without confilcting with
other apptlications. An intormal registry of property names may
turn out to be a useful [ldea In the long run =-- for a start,
naming the property after the subsystem should be adequate.

Yolume Descriptlion Segment

The property |llst provides the solutlon to a problem which
has arisen in the planning for the Resource Contro) Package and
its predecessors., Although each Volume Description Segment

describing a tape or dlsk pack should 1logically be a separate
segmenty, In order to take advantage of the Multics protectlion
mechanismy we have been relfluctant to waste 1024 words of storage
to Sstore about ten words of actual data. By placlng the
volume-registratlon data on the property llst ot a zero-fength
segmenty, we make efficient use of storage. Any user apptllication
which has a simitar need for a “mini-segment™ wili be abte to
solve [t In the same wWay.

Courtesy Lock

The conditional~set primitlve can be used to Implement a new
convention, the "courtesy lock convention.” Commands which honor
this convention would set the "Multics.courtesy_lock® property to
the lock_1ld of the process. If edm, qedx, archlve, etc. all
respected this property, then the possibllity of two wusers
editing the same segment at once coul ¢ be minimizeds The editors
could print a warning if the property could not be set,y, and
continue anyhow (since often the editors are used for interactive
search), perhaps with the "“w" request dlsabled. Hlgher-level
process-coordinatlion schemes, includlng analogues for
notification when a tock is uniockedy can obviously be proposed

once the property tist 1s In place.
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Use by wtile

Currently the PL/I Input-output system cannot rellably
determine whether a mul tisegment file Is of sequential or [ndexed
organlzatlion. 8y adiing the "Multics.lo_data_type"”™ property with
appropriate values (ana default assumptlons) this problem can be
ellminated.

Use Dy msa manager

The multi-segment area managenment programs used [n the
library maintenance software were conceallng segment numbers
within the blt count of the area segments for a while. Thlils
probtem was sotved by other conventions, but the property tist
would have been the natural way to provide storage for a swmatl
data ltem which could not be placed Ir the segment Itseilf, but
which had to be associated with the segment.

Use by Reptacement for saend messaage

There has been some alscussion about repltacing the current
send_message command with a version which wouild make use of the
ring-1 majilbox. Hooks for this appllication have been deflned [n
the implementation of the new mall commande. The method of
storing the event channel and process ID associated with a
maiibox was not completely specltfiedt the property Iist of the
mallibox may be Just the placey, since [t does not require
modiftying the [nternal structure of message segments,

Use_ by Proflie Manager

When abbrev rehashed the profite, the date tor
check_info_segs used to get destroyed. It the date were kept In
the "Multicse.cls_date" property of the profile, then
check_Info_segs and abbrev would not rave to know of each others®
existence. Furthermorey, new applicatlons which need a per-user
data base could be written and debugged without the temptation to
create yet another per-user segment.



