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SUBJECI! A proposed extensSioen to the
Multics star and eguals gomventions

This bulletin proposes an extansion to the curreat Multics
storage system star and equals gonvVentions, Most users ang
systam programmers feesl tHat some sort of extension is desirable,
but few have been ablas to agree on what the extensiom should be,
rhis mamo proOposges an extension vhich has been unier
consideration for several montfis, ind which has gained {nitial
approval,

The axtension may be summarized as follows:

1) Allav at mosSt ons double asterisk (**) as any component of a
star name, "

2) Intarpret a question mark (?) used as any letter of a Star
namea compepfent to msah "matehaS anY charaeter in this letter
and component positien®, o

3) Rllaw at most one double equal sign (==) as afiy a compenent
of an equai hanme, _ )

4) Intarpret a perceant gharacter (X) used as any tletter of a
component i the secénd ehtry name of a Dair to maan
"represents the charicter in she first entry name vhich has
the corresponding letter and gomponent positienn,

Appendix I of this bulletin is a replacement for the “PM
Referenca 3uide Section 1,5, whiieh deals with "Conskruceing and
Interpreting Names”, The axtensiod summarized above is descriped
in nore detail by tha definitions and examples Ln this Refereace
suide replacement section,

The eXtenSign will be 4implemented by rewriting the
natch_star_s eheck_star_, and egqijal_ suproutines, As a part of
this implementation, the rulés defining the accePtable formats
£or star and edual names will be changed slightly, The purpose
>f this zhahge 18 to minimizé the ameunt of processing perferned
by the subroutines mentioned abo¥e, to remove ambiguities wvhich
woul) o>therwise arise in the extended conventions, and to further
enforce system haming conventions,
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The follawing change® to star ngmeq format will result frem the
axtension:

A) question Mmarkg (?7) will he interpreted as special
characters, according te the sxtension summarized above,

8) Less than (<} ani greater thasa (>) characters will not be
pernitted An star names; .

) NO nore than two asterisks viil be allowed in any eomponent
of 1 star nane,

9) Asterisks ¥ill not be alloved in any component of a Star
name which also contains noneisterisk characters,

) Spaces Will Dpe allewed 4in stat names, They will be
interpreted as norma) charactars,

currantly, some ugers gsmploy the uUndocumented feature in which
the star convention accepts star names withi 1) a compenent
zontaining three or mote asterisksy; or 2) a combonent centaining
asterisks and nonmasterisk characters, The asterisks in these
components are gUbrently interpreted as guestion marks will be
dnjer the extehRded star convention, wWe vwill attempe to minim{ze
the affest of changes C and b on siich uSers by disabling thase
changes £or the ¢£irst fav nMonths of extended star convention
Spefation, and Anterpreting these stars as if theY were question
narks, After the users have Hhad several months te learn the
extended convention, we can then akable Changes C ana b,

ne follawing ehanges to the formas of equal names will rasule
from the extensions

F) Perzent eharacters (X) will be interprsted as special
characters, aecording %4 tha extension summarized above,

3) Less than (<} ani greater thap (>) characters will not be
pernitted 40 equal nanmes,

#)  NO more then tvo equsl signs will be parmitted in any
component Qf ap eqUal Aame,

I Equal 8igns will not be permisted in any eomponent of an
ejual name viich alse cdn¥aind nonregual sign charasters,

In adiition, the {nterpretatisn of ona particular class of equal
naves will di4ffer under tie extension, Currently, the MPM states

A d>uble equal sign [used 43 the rightmest componaent
of the sSeeQnd entry nane of 3 Pair is equivalent to the
corresponding compongnt in ¢hd first entry name and anvy
components following 4t4

anig

AnY compohents appeiring after the joudle equal [si{gn)
are ignored,
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As a resalt, the command
renane a,p,¢c 4a,s=,f

in now iatarpreted as
rename a,b,¢c 1,b,2

Ihe extension will change this interpretation to be
ranhane a,b,c¢ 4,b,e;f

By not discarding the f which felldws the doubple eaual sign, the
interpretation Upder the eXtended convention is more compatible
with a s3sinilar Use of the Jdouble asterisk under the star
sonventisn, This change tn Interpretation should not affect many
usars, AnPle notificatien of all of the above changes will be
Jiven to users before the extension is installed,

Nota that eg9ual names cannot include sSpaces now, and spaczes
Will not be pe¥fmittel in ejial names under the extension eithear,
he reason 18 <Yhat eaqual_ receives only pointers to {ts
aryunents, It nmugt compute the length of the first entry name
and the agual name, according to the algorithm,

length = ipdex (Qubstr (name, 1, 32), " ");
if length = 0 then
length = 323

I'he calling seqUence of egqual_ weuld have to be chansed to pernit
dplanks ian the enptfy name oFf equidl name, Suech a change \is
iifficult to Ppefform becanse aqual_ 19 called {n an unknown
ninber Of system gnd user prdgrams,

APPendix II of this bulletin Shovs the changes proposed for
natch_star_’s ealling sequenge to allov spaces within star names,
rhis change can easily be made beciuse match_star_ Is eurrantly
an  internal dinterface available dnly in Ring 0+ and called only
by star_ (whigch d4implemgnts hecs_$star_), AS vpart of the
axtension, I Plan to mnake match_star_ available ¢0 system and
user projrams vhich operate in Rines 1 through 5 (egs arehive),

The calling sequence of chack.Star_ does not have to be

3lterel, FortUnately, thié sequance includes the length of the
Star names to be checkad, as well as a pointer to the name,
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I wbuld appreciate receiving your comments on this rpropossal,
Comments maY be forwarded by any of the followiny methods:

PHONE:
MIT aXt 33228 or 2533224

IPC COURIER?
sDixon's pin, Bldg 39

INTERDEPARTMENTYAL MAILI

5, Dixon
Rm 39584

6185 MULTICS MAIL? A ‘
nalil comment GDixon Multics
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Appendix 1t A Replacement for the
¥PM Referance Guide Section 1,5
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Command lLanguage Environment
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SQNSTRUCTING ANR INTERPRETING NAMES

The various types of names Used on Multics are eonstructead
anl intarpreted accordias to certain conventions, The names in
juestion are user namss, segment nimes, command names, Subroutine
names, I/0 stream names and gondition names,

User names are discussed in the MPM Reference Guide sectiosn,
Azcess Cantrol, since they afe prifarily used to speclfy access
control information,

A segment may be named in tvo ways, Its location im the
storage system hierarchy is speciffied by its path name, The name
by which it i8 Known {in a précess {s its reference name, The
star czoasvention and aquals gonvansion provide short hand methods
Of specifyiny segMent names, offset namMes alloevw srecificatian of
externally knovh locations in a sedment,

Eath Namas

AS 1escribed in the ¥PM Introduction Chapter 3, Beginner‘'s
3uide to rhe USe of qulties, each Segment (or directory or link)
in the vultics satorage system Ka® an entry in a superior
iirectory, AnY sggment (Ar dirsctory or link) may he found by
£o1lavwiny the abPpropriate enfries from , desisnated direatsry
through dinferiqr directaries until the desired segment (or
lirectory or 14Dk} aentry is reachad, An absolute path name is
just suzsh a Sequence of entfy names starting ¥rem the root
Jireztory, A relative path name is a sequence relative ¢to the
current working directory, Path names: vhether relative or
absolute, are tg¥pically uded as arguments ¢o commands and
subroutines,

An entry name i8 a String of 32 or fever ASCIY? eharacters,
dnly the greater=than (>) and lessethan (¢) characters are not
allowed in entrY names, sincé thay are used to form path names as
iesceibel Dbelov, Several other characters are not recommenied
£or entTy names ~» asterisk (*), question mark (?), equal sign

=)y perzent (X) and 2ollar sign ($) == becaise standard commands
attazh special Meanings to them, Bach is explained pelowv,

In general}, entry names w{ll consist of the upper~ and
lower=-case alphgbetic characters, the Algits, the underseore ()

ani the peried (,), and must have at least one nenblank
character, The uUnderscors is used ¢o simulate a sSpace for

z Copyright 1973; Massachusatts Institute of Teehnology
ani Honeyvell Information Systems Inc,
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readability; e,3,, a segaent mighs be named nev_seg, (Includinag
3 space in an entgy name {8 Dermitted, but is eumbersome since
the comnand languages uses sSpaces to delimit command names and
argunents,) The period iw ysed to SeParate compoments of an
antry nane, wvhere a compédnent 4is a logical part of the nanme,
Several system conventions depend &n eomponents, FOr examPle,
conpllers on Multics egxpeét tha language name to be the last
component (or sUfEix) of she name of a Source Seqment to be
conpiled; e.,g.y Square_roet,plt for a PL/I source sesgment,

An  absolute path pame s formed from a SeguUence of entry
names, each pregeded by a greatereshan character, The dinitial
jreater=than  4indicates  that the entry name follewing it
jesignatas an entry 4in the reot Jirectory, Thus, an absolute
path nama has the form >first_dirrsegond_dird>thirda’dird>my_ses,

The 3irectory first_fir (s {mmediately inferior to the root,
second dir 1s ah entry in firse_4ir, etc, A maximum of 16 levels
Of 1ireztories {3 allowed f£rom the root to the final entry nane,
rhe nunber Oof chafacters in the Pash name may not exceed 168,
Each intermediate entry in the chafn may be either a directory or
1 link to a directory; The fikal entry may be a dlrectory., a
sagmant 3r a link,

A relative path name loaks like an absolute path name except
that 4t 31oeB net contain a leading ereater=than eharacter, and
Tay begin with lessethan gharacters as explained helov, It is
interpreted bY Yarious coimands to be a path name relative te the
uger*s working directory, The sindlest form of Trelative Path
name 15 the #®ingle name of aR entry in the uder's wvorking
lirectory, For efample, the relative rath name alpha refers to
the entry alpha in the usef’'s voiking direectery, on a slightly
nore complex level, the relative path namg sub_dirdbeta refers te
the antry beta A the diwectory sub_dir which 18 Immediately
inferior to the uUser's vworking directory,

The less=-than charagter may he Used at the fromt (left end)
>f a ralative path nasp te ikdicate that the directory
inmeiiataly subPetior to the woRking 4irectory (s vhere the
£o1lawing entry name is ta FKe £ound, This principle may bhe
extended 30 that sgveral lesssthan chalacters cause the superior
iirecztory several levels higher thin the working directory ta be
searzhed £5r the £irst eatry name In the relative path name,

S Copyright 1973, Massachusstts IAstitute of Technoloay
ani Honeyvwell Infermation Systems Inc,
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In the following examples, the user's working directory is
>iir1>d1r2)dzr3>ﬁiru
A relative path name of
nev_seg
woull 3esignate the sagment with the absolute path name
>4ip1>d4r22d5r3>4irudnev_sey
A relative path name of
dirs>ol1_seyg
¥oull iesignate the segment
>5iew)dir2)d£r3>diru)airs»old;seq
A relative path name of
<iir0>never
woull 3esignate the sagment
>31p1>d4r2244r3>4ir0dnever
A relative path name of
{{<sample_dAig>gane_4ird>chess
wouli 3esignhate the seagment
>ilir1>sample_diredgamg_4d4rdchaeass
Lhe star convenSipn
The asterisk chafacgter (l2bsely callad a star) and the
Juestisn mark afe uged to designate groups eof entries (in a
single 3directofyY) which have similar names, This conventien is

applicable only in the final entry nmame of a path name. An
asterisk used as any component of an entry name matshes ({,»,,

= Copyright 1973, Massachusetts Iistitute of Technoloay
ani Honeyvwell Iifermation Systems Inc,
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jesignatas) any character string im that component wmosition,
Lhus, a set of entries is specified, FOr examrle, the entry name

*oPLl1

jesignatas all <¢wowcomponent enkries 4in the user’s working
iirectory which have pl1 as the second component;

sub_dir>my_Pfog.new,*

lasignates all three~scomponent entries in the directory sub_3iir
(whizh Ls dimmedfately dinferior so the working directory) which
have my_prog,ne¥ as the first and second components; and

*

inid

w W
]

iesignata, TrespegtivalyY, all one=eomponent and ¢vwomgomDonent
antries in the ¥orking directory,

A 1ouble agterisk used as any component of an entry name
natcnesS anY nUmber of eompoenents8 (including zero) ia that

component positiony hovevet, only one 4double asterisk sompenent
is psrmitted in each name; Yor exameple,

My _orog,**

iesigznatas all Segments vith my_prog as the first (and possibply
only) zonponent}

* my_seg,®"

jasignates all segmants vith t¢vo or more components of which the
sezond 13z ny_seg; anl

**,pl1

jesignataes all Segments with plY as the last (and possibly anly)
zompanent,

¢ Copyright 1973, Massachusetts Institute of Technolosy
ani Honeyvall Information Systems Inc,
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The eantry name +** dasighates all entries in the specified
iireztory,

A Question mark used as any latter ef a component matches
any character 4p that latter phsition and component rosition,
For example, the entry nase

ai?

lesignates all ¢hpeercharaéter dne-component entries in the
user's warking directory whigh begin with ad;

1222222222070 ?¢

lesignates all 15echaragtar oneecomponent entries {(n the user's
working 1irectoely heginning with ! ({names of this form are
called unique names, aad are sreated by the unique aagtive
functisn and the {nique_chars_ subroytine)s and

Sub_,di.r>P!'9!?."*.Pl‘l

jesignateas all ene¢ries in the Jdirectory sub_dir (which is
inmeiiataly inferior to the uUSer's verking directory) with tvo or
nore conponents, the first of vhlch has 5 gharacters and begins
with proy, and the last of whieh i& pl9,

The main U8e for the star cenbention is to perform commands
on a set of antries with similar nigmes) e,0,, delete all segments
with a first ecompoenent of Squarve_root or list all PL/I saurce
segments,

Although names containing ¢vo or more consSecutive parinds
are permitted af entry naaes, their interpretation under the Star
=onventidn has ne meaningy commands vhich 4invoke ¢the Star
convantisn will reject sugh names, (If an entry with sueh a name
is acclidantally created, the fs_chiame command maY be used to
renane thie entry,)

¢ Copyright 1973; Massachusetts Institute 0f Technology
ani Honeyvell Infnrmation Systems Inc,
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lhe Equals gonvsotion

Soma commahis (ag; rahame) aQil vith pairs of entry names as
argunents, The equals eonvention allovs an equal sian or a
percant character to be used in tha SeeOnd entry name of a Dpair
t> reprasent Qne or mors gharacters from the first entry aame,
An egual sign umNed as a companent of the second entr?y name means
that the character string which forms the correspomdine eomponent
5f the first entry namas is to be substituted for the equal sign,
For example,

rename rafdom, data_hase oriered,s=
is ejuivalent tg

rename random,data_hase ordered,data_base
ani

rename random,data,base = =
1s ejuivalent to

rananme rabdgom_data,basé random,data
Ihe conmani

rename *,data_base =, ,data

renanes all twowgomponant ehtry Rames with data_base as the
Sacond comporent ¥o have, instead, the Second eompenent data,

_If an eqUal sign aprsars {n a cemponent £or vwhieh there is
no ¢drresponiing gomponent in the fi{rst entry name, then the
23ual siyn in the second name is disearled, That is,

rename alPha bata,s,gamma
is ejuivalent to

rsaname alpha basta,gamma

¢ Copyright 1973, Massachusetts IAstitute of Technolosy
ani Honeywell Idfoermation Systems Inc,
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A Jlouble -equal sign used as any compenent of the second
antry name of g palr represents any number of coempoments
(incluling zZerd) 4n the eorresPonding component rosition of the
first entry narme; hovever only one 4douple equal sigm s
parmittel per name, For exampla,

renana one,fwo,threg 3§,=s
is ejuivalent to

renama one, ¥vo,thres f,tve,three
ani

rename one,tvo,thres,four 1,==,4
is ejquivalant to

rename one,two,three,four 1,tvo,three,4
fhe zommani

ajdnave ** . gc ==,abhsin

1338 ons name to each eatry with a name vhose 1ast cemponent is
ec, The last component of this nel name is adsin, and the firse
conponents (if any) are the samq as those of the name ending in

‘If the fir@t entcy nime of & pair 4does not contain any
compsnents Wwhigh correspond te a double equal Bign in the secons
antry nane, then the douple egial sign is discarded. For
axample,

rename abhle ==_baker
is ejuivalent tq

raname able Dbaker

¢ Copyright 1973, Massachusetts Iastitute of Technology
ani Honeyvwell Infarmation Systems Inc,
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A parcent gcharacter used as® aRy letter of a component of the
Sacond eatry name of a palr represants the character of the first
antry name which 4is 1ip the corFesponding letter and eomponent
position, For example,

rename *,data XXX,4ata

will rename all twomcomponent entry names vith a last ocomponent
2f 3ata to have a firgt eomponant which has been truncated te
three (or fever) lettars,

Although names aontaining tvo or more periods are vpermitted
a8  antry names, their interbretation under the equals cenvention
has no maaning, Commands which inboke the e9UalSs eonvention will
reject suych names; (If an estry vith such a name is acclidentally
createl, the f£s_clinams coamand mayY be USed to rename it,)

Refereaca Namngs

Prozeiures executing 4in a prodess need to refer by name to
dther segments known in that proseés, Such a name is g refervence
nane, A refefence name may be the Same a8 an antry name of the
Segmant, or maY be 3iifferent, gor example, vhen a dAdynanie
linkage £ault ocgcurs for a refefence naMa, the linker searches
(using search rulesy for a segmedt which has an entry name
iientizal to  that referance same, 1 procedure ecall, an
invosation of a command +shrduagh &he command Processor, af
referenca to 3n externgl data segment is of this fype, as i8 ,
Segmant maje knowp hy the hcs_smaka_Ptr subroutine, Searech rulges
(telling whiech digectories td saqar&h for the entry name) may be
specifiey by the user &r may be system defaults, The default
saafzh rales are degeribed LA the KPM Refersnce Guide sectiosn,
The Sgstem Libpraries and §sarch Rules, Alternatively, the ussr
nay 2xplicitly degignate the referance Name to be assoelated with
1 spacifiel segment, The initiate cemmand and the hce_$initiate
ani th_$tnitigte_caunt subroytines perform this ?uastién, In
this casa, the reference name need not have any similarity ts any
antry pnane of the segnent;

Sinse a reference name is asgociated only with segments made
known in a proeess, the same referenpge Name may be used {n ‘e
iifferent processes to rufer to t§o differant segrents, jlso, a
referenca name/8egment binding exists enly for ¢the duratioa of
tha process in which Lt L6 specified, It L= possible to brask

c Copyright 1973, Massachusetts Institute of Teehnology
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that biniing bY terminating the segment, thus causing all 1links
ts> that seygment <¢o6 be uUnsnapPed and causing the seament to no
longer be known 4ia the process (by any reference name), The
referenca nNames of a terainated segment may be used again inmn the
procass to refel $o a Aifferent sedment, (Sse the vwriteeup for
the terminate ecommand and the term. subroutine,)

Individual reference name$ may be unbound in a precess
without terminating the segment uniess the reference name removed
was the anly oRe aon ths Saegmens, Note that no 1links are
dnsnappel So that previsus gonnactions made to a seament using
that refarence Rame remaip {n forcs,

2f£g2% Napes

Prozeljures frequsntly have mo¥e than one entry point, ana
l1ata sejments frequently haVe intarnsal loecations vwhickh are known
axternally by s¥Ympolic nams, The Kames of the entry vpoints ana
the dinternal JAogations ars called offset names, Both designate
symbslically ap offset vithin she Segment, The location
specifiel may be referancad by the censtruetion
ref_nanesoffset _ngma Wwhere the 4dollar sign separates the
refecrenca name and offset name,

In many gages the entry point to g procedure has the Same
nane as tha segMepnt itmelf (4r ¢the Segment has Several entry
nanes corrasponiing to ths names of its entry polnes),
shorfthani notation allovws the 9£fsut name to5 be assUmed €0 be the
3ane as the refetgnce namg, Fol elample,

call square_treaot (n)}

{s iaterprated to2 mean

call square_rogt$square_root (n);
and the =ommand line

renamne a b

is ejguivalent to

¢ Copyright 1973, Massachusetts Institute of Technoloay
ani Honeyvell TAfermation Systems Inc,
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refans§renamq a b

It is worthvwhile to pemember that if the user has renaned
one of his procedyre Segments (perhapsS to preserve an old cooy)
or has linked to a3 segment using a 3different name, he mast
theresaftar use ¢the full reference name/offset name construction
“hen refarencing that segment a® a Procedurs or external data
sagmant, It 4s alse 4impdrtant ¢o note that if a reference
name/segmnent binding has been estiblished 4in a vprocess, then
nerely renaming ¢the segment will not preak the asseci{atisn in
that process, 1T0 40 this, the segment mugt be terminated,

=21manld, Suproukiné, Jopnditidn and I/Q Stream Namgs

These hameS all have some conbentions in eommon,

1) Each i8 pe¥mitte] to ba not  mere than 32 charaeters in
length,

2) All ASCII characters are le9al in any position execept as
notad in pQints 3 and 4 belavw;

3) Sgstem sub¥ottine names will &nd in an underseore te pravent
conflicts wieth subroutine nahes given by users, (I.,e,, the
user may easily avoid cénflices by rafraining f£rom having an
undarscore as the last fharacser of his subroutine names,)

4)  Ccapiition and 1/0 stread names ¥Yhich are cart of the systenm
shoald end in an undafsecore to help prevent conflices with
namas given by users, K glande at the MPM Referenece suide
sections, List of System Cenditions and Defaiult NHandlers,
and List eof Names wigh Special Meanings, reveals many system
coniition and XI/0 stream names vhich 4o net ohserve this
convantion, TheSse names VeFs incorporated into the system
befsra this convention was essablished, and changine tham
waull be d4ifficult, :

¢ Copyright 1973, Massachusetts Inseitute o5f Teshnology
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far match_star_
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Yangt match_star

This procedire implements &he Multics sterage system Star
convantian by eomparing an entry fRame with a name containing
stars or question marks (cidlled a star name), Refer to the 4PN
Reference Guide Section 9,5, nréonmstfucting and Intervreting
Names", for a descriction of the Btar convention and a definf{tion
of acceptable star namne formats,

dsage
dz1 match_ Btar_ entpy (char(*), char(%), £ixed bin(35));
call match_sBtar_ (Sstar_namae, entry_name, eode);

1) star_name 4SS a star pame, (Inpue)

2) eatryY_name 48 the entey Rama ts be compared Vvith the star
pame, (Input)

3) ¢ode i{s a status cdéde which may bel

errar _table_S§match A
the antry aane matchas the star name,

errar_table_$nomatch .
the antry name d0es net mateh the star name,

error_table_Sbadstar
the sStal namé 40es not have an acceptable format,
(Output)

= Copyright 1973, Massachusetts [istitute of Technolosy
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