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Multics staff Bulleein MSB = 99

Iy Distribytion
FROM: sary C, Dixon
DATE: 1ay 7, 19973

SUBJECI! A proposed extensien te the
fultics star and edguals gomventions

This bulletin proposes an eXtansion to the curreat Multics
Storage system star and equals aonvVentions, Most users angd
Systam projrammers feel tHat some sort of extension is desirable,
but few have been abls to agree on what the extensiom should be,
Ihis  mem> proposes an  extension which has been unier
consideration for several months, ind which has gained initial
approval,

The extension may be sufmarized as follows:

1) Allaw at most one double astarisk (*¥) as any compoment of a
star nanme, .

2) Intarpret a question mark (?) used as any letter of a Star
hRame compefent to megh "matehaS any chafaeter in this letter
and component pogitien®, ,

3) Allow at mest one doyble equal sign (==) as allY a compenent
of an equal pame, A )

“)  Intarpret a percent ghataecter (X) used as any letter »f o
component 1f the secénd eKtPyY name of 4 pai® to mean
"repreSents the charieter in she first entry name which has
the corresponding letter and gomponant positien",

Appendix 1 of this bulletin i8 a replacement far the ¥PM
Referanca juide section 1,5, wAieh deals with “Conseructing ana
Interpreting Names", The eXxtenSiod summarized above is descripes
in nore detail by the definitions and examples in this Reference
3uide replacement section;

The eXtenSign will be implementeq by revriting the
fatch_star_s eheck_star_, and eqfal_ suproutines, As a part of
this inplementation, the rulés defining the accedtable formats
Eor star and edqual names will he changed slightly, The purpose
Of this chanve 4% to minimizé the amount of processing perfarned
by the subroutines nentioned above, to remove ambiguities vhich
woull otrerWise arise in ths extended conventions, and to fusther
enforce system naming conventions,
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Phe FOllawing change® to star ngme format will result from the
axtension?

A) question markg (?) will be interpreted as special
characters, according té the axtension summarized above,

8) Less than (<] ani greater thar (>) characters will not Dbe
pernitted in star names; ,

%) N> nore than two asterisks wiil be alloved in any somponent
of a star hame, - :

9) AstariBks ¥Will not be allowed in any component of a Star
name which also contains noneisterisk characters,

E) spazes Will be allewed 4n star names, They will be
intarpreted as normal charactars,

currantly, some ugers employ tha undocumented feature in vhich
the star convention accepts star names withi 1) a compenent
containing three or mote asterisks; or 2) a component centaining
asterisks and nonmasterisk characters, The asterisks in thease
zomponents are gufrently interprated as question marks will be
unier the extended star gonvention, We will attempe ¢o minimi{ze
the affest Of changes ¢ and D on sch users by disabling thase
~hanges £or the f£irst £av menths of extended star conveation
speration, and snterpreting these stars as if theY Wele question
narks, after tle users have HWad several months te learn the
axtended convention, we cahr then skable Changes C ana B,

I'he follawing ehanges to the formas of equal Rames will resule
from the extensions

F)  Perszent eharacters (X) will Dbe interprated as special
characters, according 6 the axtension summarized above,

3) Lass than (<) and greater thapm (>) characters vill not De
pernitted An egual names,

1)  No more than tvo equal signs will be parmitted in any
component Qf ap sdqual Bame,

I) Equal Signs will not bs petmisted in any eomponent of an
ejual name viich alse can¥aind nonrequal sign charaeters,

In additisn, the interpretation of one particular class of equal
nanes will dLffer under the extension, Currently, the MPM seates

A dauble equal sign [used] as the rightmest componant
of the seeQnd entry name of a Pair i{s equivalent to the
coreasponding component in thd first entry Rame and any
comgonents following it

ani

ARY czomponents appeiring after the jouble equal fsign]
are ignosred,
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As a result, the command
renane a,b,¢c 4a,==,f

tn now iaterpreted as
rename a,b,c 43,b,C

fne axteasion will change this interpretation to be
rehame a.b.c A,b,cif

By naot discarding the £ which follhws the double eaual sign, the
interpretation uphder the efténded convention is more compatible
with a 3inilar Hse of the double asterisk under the Star
sonventidn, This change in {nterpretation should not affect Many
users, anple notification of all of the above changes will be
given to users before the extenSion is installed,

Nota that egqia) names cannot ineclude spaces now, and spaces
will not be permitted in egilal names under the extension elither,
rhe reason 18 ¢that edual_ receives only peinters to {ts
argunents, It must compute tha length of the first entry name
and the agual name, according to the algorithm.

length = index (subsgr (name, 1, 32), " ")3
if length = 0 thean
length = 32;

Ihe salling sequepce of egual_ weuld haVe to be changed to pernit
blanks ia the entfy name ©of @quil name, sueh a change |is
jifficult to Ppefform because aqual_ 1S called {in an unknovn
anunber Of system gnd user prégrams,

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_ s eurrently
an  internal dinterface available anly in Ring O, and ecalled only
by star_ (vhigh 4implements hes-_$star_)., As vpart of the
sxtension, I Plan to make match_star_ available &0 system and
user projrams vhich operate in Rines 1 through 5 (egi arehive).

The calling sequence of chack star_ does not have toa be

alterel, FortUnately, thié sedquence includes the length of the
star nams to be checkad, as vell as a pointer to the name,
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I w>uld apPreciate recaiving your comments on this propossal,
comments may be foryarded by any of the following methods:

PHONE
MIT aXt 3=3224 Y 4 253=3224

IPC COURIEBR!
5Dixon's pin, Bldg 39

INTERDEPARTMENTAL MAIL:

5, Dixop
Rm 39=584

6180 MULTICS MaIL? A '
mnall comment GDixoRn Multics
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Appendix I A Raplacement for the
¥PM Refermnce Guide Section 14,5
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<QNSTRUCCIING ANR INTERPRERING NAMER

The variou8 types of names Used on Multics are eonstructed
anil interpreted accordianeg to certain conventions, The names in
juastion are user names, segment nimes, command names, subroutine
names, I/D stream names and gondition namas,

User names are discussed in the MPM peference Guide section,
Access Cantrol, since they ake prifarily used to speclfy access
control information,

A segment may be named in tvo ways, Its location imn the
storage system hBierarchy is specified by its path name, The name
by which it {8 known in a précess {s its reference name, The
star coavention and equals sonvention provide short hand methods
Of specifyiny segment names, offset namMes allov specification of
axternally knovh locations in a seément,

Eath Namas

AS 1escribed in the ¥YPM Introduction Chapter 3, Beginner‘'s
5uida  to rhe USe of Multies, eaeh segment (or directory or 1link)
in the vultics satqorage system kas an entry in a superior
iirectory, ARY sSqgnent (Ar 4irsctory or 1link) may he foeumd by
£o115winy the aPPtopriate entries from , designated direstsry
through 4inferior directaries unsil the desired segment (or
lirectory or 1ink) aentry is reachad, An absolute path name is
just sush a Sequence of entfy names starting ¥rem the root
Jireztory, A velative path name {s a sequence relative ¢to the
surreant working directory, Path names: vhether relative or
absolute, are t¥pically uSed a8 arguments ¢o commands anad
subroutines,

AR entry name is a string of 32 or fever ASCIT eharacters,
only the greater=than (>) and lesssthan (¢) charaeters are not
allowed in entrY names, sincd thay are used to form path names as
iesceipel belov, Several other characters are not recommenied
for entry names =» aSterisk (*), question mark (?), equal sign
(=), perzent (X) and 3ollar sign ($) == because standard commands
attazh special Meanings ¢o them, Bach is explained pelov,

In generad, entry names Ww{ll consist of the upper~ and
lover-case alphabetic characters, the 4igits, the underseore ()
anl the peried (,), and must have at Jleast one nenblank
character, The underscoro is used ¢to simulate a sSpace for

=z Copyright 1973; Massachusetts Iastitute of Technology
ani Honeyvell Information Systems Inc,
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readabllity; e,3,, a segaent mighs be named new_seg, (Includina
s space Ln an entry name is Dermitted, but is eumbersome Sinace
the comnand languags uses spacas to delimit command names and
acgunents,) The period is ysed te Separate components of an
antry name, where a compdnent is a logical part of the nanme,
saveral system coaventions depend &dn eOmponents, For exanmPle,
compilers On Multics egPe¢t the Jlanguage name to be the last
=amponent (or sUfEix) of she name of a solurce segment to Dbe
=onplleds e.g.s Square_roet,pl1 for a PL/I source segment,

An  absolute path pame 4s formed from a Sedquence of entry
nanes, each preceded by a greatereshan character, The initial
jreater~than Andicates that the entry name follewing it
jesignatas an entry in the root Jdirectory, Thus, an absolute
path nama has the form >!lrnt_ﬂtr)¢oqoud-air>th1rd:dir>mv_seg.

The 3irectory ficst_4air is immediately {inferior to the rooOt,
second_dir 1s ad entry in firse_dir, etc, A maximum of 16 levels
of 1ireztories is allowed from the root to the final entry nane,
rhe number of echafacters in the Pash name may not exceed 168,
Each intermediate entry ia tEe chaln may pe either a directory or
a link to a directory; The fidal entry may be a directory. a
sagmant >r a lipk,

A rslative pPath name loaké like an absolute Path name except
that it 10e8 net contain a leading greater~than character, and
nay begin with lessethin gharacters as explained helov, It is
interpreted by Yarious cobmands to be a path name relative to the
aser's warking directory, Ihe simplest form of Telative Path
name 45 the 8Single name of afk entry in the usSer's vorking
iirectory, For example, the relative path name aloha refers to
the entry alpha in the use#’'s voFking direectery, on a slightly
nore compleX level, the relative path namg sub_dirdbets reters te
the antry beta 4n the dipectory sub_dir whieh is immediately
inferior to the user's vorking directory,

The less-than charactef may he used at the froat (left end)
5 a1 ralative path nase té 4iddicate that the directory
tnmeiiataly sSupPeriqr to the WoFking directory s vhere the
£s51lawing entry name is td FKe f£ound, This principle may be
axtended 90 that several lesssthan chaCacters cause the superior
iire=tory several levels higher thin the wvorking directory ta Dbe
saar-hed for the f£irst eantry name {n the relati{ve path name,

= Copyright 1973, Massachusstes IAstitute of Technology
ani Honeywell Information Systems Inc,
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In the following examples, the user's working directory is
>1is1>d1r2)d£r3)ﬁ1ru |
A relative path name of
nev_seg
wouli jesignate the segment with the absolute path name
>1ip1>dir22a5r3>dirudnev_sey
A relative path name of
airs>o0li_seg
woull 1esignate tle segment
>iiep1>dir2235r3>34rudairs520l4d.seg
A relative path name of
<iirO>nevery
woull lesignate the sagment
>1ir1>dir2225r3>4dir0dnever
A relative path name of
<(<sample_digt>gane_Aair>chess
wouli 1esignate the segment
>1ir1>sample_dird>game_3airdchass
Lhe star cenvensien
The asSterisk charagterl (lobsely called a star) and the
juestion mark afe used to designate grouers eof entries ({n a
single 13iirectofy) which have similar names, This conventien is

applicable only im the final entry name Oof a path name. An
asterisk used as any component of an entry name matshes (i.e,.

= Cohpyright 1973, Massachusetts Iistitute of TechnoloaY
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lesignatas) any character string im that component position,
Thus, a set of entries is specified, For example, the entry name

*oPLl1

lesignatas all ¢woecomponeat enfries in the user's vorking
iirectory which have pl1 is the sezond component;

sub_dir>my_pfog.nev,*

lasignates all three=componeht ent¥ies in the directory sub_4ir
(whizh {s {mmed{ately 4{nferior so the working directory) which
have my_oroag,nev¥ as the first and second combponents; and

»

ani

L 2
L]

lesignate, vresPegtively, all ens~eomponent and ¢ewé=gompanent
entries in the vorking directory,

A loyble agterisk used as any component of an entry name
Matcnes anY number of eompenenss (including zero) im _that
component positiony; howvevel, only ene doubple asterisk eompenent
is psrmitted in each name; ror eximple,

my._orog,**

lesignatas all Segments vith my_prog as the first (and possibly
dnly) conponent}

*,my_seg,®w

leslignates all segments vith evo or mere components of which the
sezond i3 ny_seg; ani

**,011

lesignates all Segments with pl1 as the last (and possibly anly)
somponent,

© Copyright 1973, Massachusetts Institute of Technoloay
ani Honeywell Information Systems Inc,
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The eantry name ++ desjignates all entries in the specified
lirestory,

A Question mark used as any lidtter of a cemponent matches
any character 4p that letter phsition and component position,
For example, the entry nase

ai?

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

122222222009202Y

lesignates all 15echaracter oneeecomponent entries {n the user‘'s
working 1irectely heginning with ! (hnames of this form are
called uanique names, aad are greated by the unique astive
functisn and the Ynique_chars_ subroutine); and

sub_air>progd.**,.pl1

jesignates all entries in +the Jdirecetsry sub_dir (which is
inmeiiataly inferior to the user’s werking 4directory) with tvo or
nore conponents, the fivet of vhlch has S characters and begins
with pros, and the last of whieh i& pl1,

The main U8e for the star conbention is to perform coemmands
on a set of antfies with similar names; e,9,, delete all segments
with a first ecompoenent of Square_root er list all PL/I saurce
sggments,

Althdough namegs containing ¢tvo or more consecutive perisds
are permitted a8 entry names; 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 accidantally created, the fs_chiRame command mayY be used ¢tc
renane the entry,)

2 Copyright 1973, Massachusetts Institute 0of Technology
ani Honeywell Information Systems Inc,
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lhe Eguals Cenvgotion

soma commanis teg; rename) 4ail vwith pairs of entry namesS as
argunents, The equals eonventian allovs an equal sian Or a
percant character to be used in tha second entry name of a Palr
to repressent Qne or more gharacters from the first entry name,
An egual sign uled as a companent of the second entr? name means
that the charaeter string vhich foems the correspondine somponent
56 the Eirst entry name i8 to be substituted for the equal siasn,
For example,

rename ranhdom,data_base ordered,=
is ejuivalent t@Q

rename random,data_hasé ordered,data_base
ani

rename random,data,base =, =
is ejuivalent to

rananme rabdgm,data,basé random,data

I'he zommani
rename *.,daga_base =,data

renanes all tweegomponent ehAtry Aames with data_base as the
sacond conponent ¥o hava, instead, the Second eomponent data,

If an equal sign appears in a cemponent for vhieh there is
n> c>rresponding gomponent in the £4rst entry name, then the
2qual sign in the second name is disearded, That is,

rename alpha bata,s,gamma
is ejuivalant to

rename alpha bata,gamma

= Copyright 1973, Massaehusetts IAstitute of Techrology
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A 1ouble equal sign used as any compenent of the second
antry name of @a pair represents any number of componeats
(incluiing zerd) 4in the eorrespPonding component position of the
first eatry nare; hovever only one 4doubple equal sign is
parmittel per name, For axamplae,

renana one,¥vo,threag 3,==
is ejuivalent to

renama onea,¥two,thres 1,twe,three
ani

rename one,tvo,three,faur 1,=3,4
is ejuivalant tQ

rename one,tvo,three,fdur 1,tvo,three,l
'he zommani

aldnane *v . gc ==, ahsin
2315 ons name tQ each eatry vith a name vhose last comeonent is
ez, The last compenent of this nel name is absin, and the firse
=onpanents (if any) are the sams as those of the name ending in

If tha £irgt eptry nime of a Pair does not contain any
companents whigh correspond te a double equal sign 4in the second
antry nanes then the double egial sign 4is discarded. ror
axample,

rename able ==, baker
is ejuivalent tQ

raname able Dbaker

= Cohpyright 1973; Massachusetts Iastitute of Technoloey
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A parcent gcharacter used a¥ aRyY letter of a component of the
sazond entry naMe of a Pair represents the character of the first
aptry name Which 4s in the corFespending letter and eomponent
position, For example,

rename *.daga XXX, 4ata

will rename all tvomcomponent entPy names vith a last ocomponent
5f lata to have a first eomponant wvhich has been truncated te
three (or fever) letters,

Although names eontaining tvo or more periods are vpermitted
as antry names, their insertretation under the equals cenvention
has no masaning, commands which infoke the eduals eonvention will
reje=t Suych names; (If ap entry vwith such a name is acclidentally
ereatel, the £sS_clinama coamand may be uSeq to rename it,)

Refareaca Nangsa

Proseiures ekecuting in a proless need to refer by name to
sther Segments knovn in that prosg#s, Such a name is a reference
namne, A\ refefepnce nams mal be the Same as an entry name of the
segmant, or may be 3iifferent) gor aexample, vhen a dynanic
linkage £ault oceurs f£or & refefence naMa, the linker searches
(using search rules) for a segmeit which has an entry name
tientizal to  that refersance Aame, A proeedufe eall, an
{nvosatisn of a command +Whrdugh $he command processor, or a
referenca to an external data segment is of this type, as is a
segment maie KnQWR hY the hcs_smaka_ptr subroutine, Search rules
(telling whiech digrectories t2 searih fof the entry name) may be
speclfiel by the user oér may be system defaults, the default
searzh rales are deseribed LA the KPM Refersnce Guide sectiosn,
I'ne SyStem Libraries and Search Rules, Alternatively, the uUSar
nay sxplicitly degignate the referiénce nhame to be assoelated with
2 spacifiel segment, The initiate cemmand and the hece_$initiate
ani hecs _sinitiate_count sybroutises Perfornm this funcetion, In
this cass, the reference name neel not have any similarity te any
antry nane of the segment;

Sinse a reference name is asseciated only vith segments Mmade
knswn in a proeess, the same referange Rame may be used in twe
1iffarent processes to refef to t§o different seghments, Also, a
ceferenca name/Segment bindihg axists only for the duration o?
the process 4&n which it i8 specified, It is possible to braak

= Copyright 1973, Massachusetts Iastitute of Teehnoloay
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that biniing bY terminating the segment, thus causing all 1links
ts that segment teo be uUnsnapped and causing the segment to0 no
longer bs known im the proecess (by any reference name), The
raferenca name8 of a terminated segment may be used again in the
orocess to refel to a differsnt sedment, (see the vwrite-up for
the terminate command and the term. subroutine,)

Individual reference nhames may be unbound in a process
7ithout terminating the segment unless the reference name removed
was the anly ohe aon ths Segmens, Note that no 1links are
unsnappel So that previeus eonndctions made to a seqment using
that refarence name remais in forcs,

2££gat Napes

Prozejures ffequently have moie than one entry vpoint, and
1ata sezments frequently ha¥e intarnal locations vhich are knovn
axternally by s¥mpolic name, The Hames of the entry opoints and
the 4internal Jocations are called offSet names, Both designate
synmb>lically abh offset vithin &he Segmant, The location
specifiel may be referencad by the censtruetion
cef_nanesoffset_ngme Vhere the dollar  sign separates the
referenca name and offset name,

In mnanY cages the enfry podnt to a procedure has the Same
nane as the Segmept itseli (4r tha sSegment has Several entry
nanes caorresponding to the namss of its entry colnes),
shorthani notation allovws the 9££set name to be assumed to be the
sane as the refefgnce name, Fol s¥ample,

call square_toot (n)}
is iaterprated %o mean

call square_gogt$square_roo% (n);}
and the command line

renane a b

is egzuivalent to

- Copyright 1973, Massaghusetts Institute of Technology
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renane$rename a b

It is worthwihile to pemember £hat if the user has renamed
sna of his procedure sSegments (perhaps to Preserve an eld4 eopy)
st has linked t9 a segment using a 4different name, he must
thersaftar use ¢the full reference name/offset name construction
vhen refarencing that segment a® 4 Pprocedurs or external data
sagment, It 4% also 4impdrtant ¢o note ¢that if a reference
name/segnent binding has been astiblished in a process, ‘then
nerely renaming ¢the segment will not break the association in
that progess, To0 40 this, the segment must be terminated,

compand, Subroutipé, conditidn and IZQ Stream Namgs

These nameS all have some conbentions in common,

1) Each 18 permittel to be not  mere than 32 charasters in
length,

2) All ASCII characters are legal 4n any pesition except as
notad in pQints 3 and 4 belavw;

3) SgStem SubFobtina names Vill @nd in an undersecore te prevent
conflicts with subroutine names given by users, (I.e,, the
user maY easily avoid canflices by refraining from having an
undarscore as the last &haracser of his subroutine names,)

4) caniitien and 1/0 stream names vhich are part of the system
shoull end 4n an undaZseofe te help prevent conflices with
namas given by users;, K glande at the MPpM Reference Suide
sections, List of System Cenditions and Default Handlers,
and List of Names vish Special Meanings, reveals many syStem
coniitisn and I/0 stream named vhich 4o net observe this
cohvantion, These names VeFe incorporated into the syStenm
pefasre thiS convention was essablished, and changine them
wauld be difficule, :

= Copyright 1973, Massachusetts [astitute Oof Teechnology
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¥angt: match_star_

This procedyre 4implements &he Multics sterage system Star
conventidn by eomparing an entry +Hame wvith a name containinag
stars or question marks (cqlled a star name), Refer to the “PM
Reference GuUide Section 1.5, "Gomstructing and Interpreting

Names*, for a description of the 8star convention and a definition
of acceptable star nane formats,

dsage
4zl match_star_ entpy (char(*), char(*), fixed bin(35));
call match_Star_ (star_name, entry_name, code);

1) star_name &S a star aame, (Input)

2) eatry_name 48 the entey Rame te be compared Vith ¢the star
npame, (ITnput)

3) code 4s a status cédde vhich may bel

error_table_fimatch ,
the antry name matchas the star nanme,

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

erro>r_table_Sbadstar , .
the Star samé 4ces not have an asceptable format,
(Oueput)

= Copyright 1973, Massachusetts Iiseitute of Technolosy
anl Honeyvell Idformation Systems Inc, (fnd)





