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Multics Staff Buliletin MSB - 103

TO¢ Distributlon
FROMS Gary Ce. Dixon
DATE?S Jure 27, 1973

SUBJECTS The Star/Equals Extensioson Revisited

MSB=-99 oroposed an extenslon to the current Multics storage
system Star and Equals Conventlons. The comments I received on
the proposal pointed out a tew mistakes In the MSB, highlighted
some ambiguities Iin the MS3 and In my own thinking, and suggested
several further extansions to the conventions. The attached IPC
opubl ication attempts to correct tha mistakes, clarify the
ambjguitiesy and to present an addlitional exteasion to the
conventions. It represents the tlinal specifications for the
implementation ot the extension.

I have also attached tentatlve descrliptions of tha nenw entry
points whilcnhn wlil implement tha a2xtenslons. Thase descriptilions
are subject to change before the extension Is Implementad, but
wlll provide an ldea of the facilitles which wiill be available as
a part of the extension.

The gate entries, hcs_$star_ and hes_S8Sstar_list_, will still
be wused to llst directory eatrles matching a particujar star
name. These gate entrlies will not change. A new procedure,
match_star_name_, will compare entry names with a star name.
This procedure wlll 2e avaiiabiz2 In Rings 0 through 354 s> that |1t
may be called by user commands and subsystems which wish fto
impiement thelr own processing of star names (egy the archive
command could lIist table entries for the componants which match a
star name). It Is 3 replacement for the match_star_ oprocedure,
nhich is called by hcs_$star_ and Is currentiy accesslble only
from Ring 0. The procedure check_star_name_ will valldate star
namesy, and [t wlll Indicate whether or not they contain stars or
questlion markse. Thils procedure s a replacement for check_star_,
which wlil become an obsolete Interfacey but which witl be
moditfled to accept extended star names so that programs which
call check_star_ can be converted 3radually. The procedure
Jet_equal_name_ will implement the Equals Convention. It will be
availabie in Rings { through 5, and will replace equal_. equal_
nill become an obsolete Interface, but will be modified to accept
axtended equal names (as long as they 40 not contaln spaces) S0
that programs which call equali_ can be converted gradualiy.
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I would app~eciate recelving your commeats on this
axtensions. MNWritften comments may be forwarded to me as follows?

By IPC Courler:
GDixon®s piny Bldg 39

B8y MIT Interdepartmental Mail?
G« Oixon
Room 39-58%

By 6180 Multics Malll
mail comment GDlxon Multics
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY
INFORMATION PRICESSING CENTER

June 27, 1373

CHANGES TO THZ 6180 MULTICS
STAR AND EQUALS CONVENTIONS

In the near future, the 5180 Multics Sta~ and Equals Conventlions
wlli pe changeda to extend tnhe flexiblllity and usatulness of star
and egual namess This memo describes the extensiaons by
oresenting a set of rules for constructing and interpreting
a2xtended star and equal names, by summarizing how the axtenslons
differ from the current Star and Equals Conventions, and by
Jlving examples of how the extended star and equal names may be
Jgsed. The memo also outlines our plan for installiing the
axtension,

The portion of the Star and tEquals Conventlons which Is currentiy
installed and avallacle to users Is descrised in th2 Myltics
Programmers® Manual Ra2ference Guide Sectlon 1.5 HWe D23in wlth a
description of extended star namas,

Lxtended Star Names

Many coummands which accedst path names as input allow the
f£lnal entry name in tne patnh to 2e a star name. A star namg is
an entry name which J|dantlifias a group of entrles In a single
directory. Commanids which aczz2pt star names perform their
function for each directory entry identifled by tne star name,

A star name ldentlfles all entrias In 3 diractory naving an
2ntry name which matches the star name. A special type of
natching is performed In which some character strings of the star
name are compared Wwith correspanding strings of the entry name,

Wwhile othaer character strings of the entry name are ignorad. If
the star name strings match the entry name strings, then the
2ntry name matches fthe star name. Therefora2, tha entrles
identified by a star name atl have similar names.

Under the extanded Star Convention, the matching will be
performed according to the rules for constructing and

interpreting star names llisted ba2iowt

1) A star name [s an entry nama2. Thareforz, it ls composed of
a string of 32 or few2ar ASCII printing graohics 2r spaces,
none of which may be the less-than (<) or greater=-than (>)
Character.
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2) A star name is composed of one or more non-null comoonents,
This means that a star name may not bagin or eni with a
period (.), and may not contaln two or more consecutive

perijods.

3) Each questlion mark (?) character appearing in a star name
component ls treated as a speclial character. The question
mark matches any character which appears in t he
corresponding componant and tetter positlons of the enftry
name.,

&) Each asterisk (*) character appearing in a star name

component ls treated as a speclal charactar., (1) The
asterlsk matches any number of characters (including zero)
appearing in the corresponding component and letter
poslitlons of the entry name. Only one asterisk may appear
in each star name componanty, except for a double star
component as noted In the next rule.

5) A star name component consisting only of a double star (**)
is treated as a speclal component, The double star
component matchas any number of components {(including zero)
in the corressonding component poslition of the entry name.
Only one double star component may appear In a star name,

Note that the rules above do not require that star names
contaln asterlisks or questlon marks. Therefor2, an antry name
nhich does not contaln elther of these speclal characters can be
4sed as a star namesy as long as It does not contaln 3any null
components. Note too that tnhe rules above impose no restrictions
on the form of the entry names t> be matched with the star name.
Such names may contaln null compsnents whlilch wlilil oniy match star
name componants of ¥ or *¥,

The following examples lllustrate some common forms for star
names. The entry nama

*.plt
ldentiftjles all two-component 2ntrles in the user®'s working
directory which have pll as their second componant; the path

name
sub_dir>my_prog.nen,*
identifles all three=-component 2ntrlas In the directory sub_dlr

{which is immediately Inferlor t> the user®s working directory)
wnhich have my_proge.naw as thelr ftirst and second componants; and

—_—e

(1) Asterisk characters are loosa2ly referred to as stars in the
remainder of this memo.
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and
,, 0

identify, respectively, all one=-component ani two=comdbonant

antries In the working directory. The entry name
my_prog.**

identifies all entrias with my_prog as the first (and opossibly
aniy) component;

¥, ¥¥ ., my_seg

identifies atl entries wWwlth twd or mora comnponents 2f which the
last is my_segs

**.pit

identiflies all antries with oll as the last (and possibly only)
componant; and

x¥

identifles atl entries in tha Juser®s worklng dir2ctory. The
antry name

prog¥*.plil
identifies alli two-component entrias whose flrst componant baegins
#nlth prog anad has four or more characters, and whose second
component is pl1}

¥ _data

identifles all one-component entr ies whose flirst component ends
nith _data and has flve or more characte~s; and

interest_*_data.*.*
identjifles all threa-component entrjlas nhose flrst component
oeglns with Interest_y 2nds wlth _datay, and has fourtaan or mora
characters. Finally, the entry name

ad?

identifies all three=-character one-compohent antries in the
user®s working dagirectory which beglin with ad;
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122272222727

?2?27?7

ldentities all fiftaan characte~ one-component entries baginniny
with !5 and

sub_dir>prog?.**,pi i

identifies all entries in th2 dlractory sub_dir (which s
immediately inferior to the user®s workling directory) with two or
more Components, tae tirst of whlich has five chraracters and
pegins with progy and the last of whicn is pli. (2)

Lxtenged Equal Names

Some commands which acceot palrs of path names as their
arguments (e«gss the rename command) allow the flilnal antry name
2t the first path to be a sta~ name, and the final nama of the
second path fo be an equal name., An ejual pname Is an 2ntry name
containing special characters which represant ona 2r more
characters from the entry names identified by the star name.
Commands which accept equal names provide a pownerful machanism
for mapping certain ctharacter st~ings from the first path name
into the second path name of a palr. 3Such a mechanism nhelps to
reduce the tyoing regulired for tnhne second path names anid1 it can
be essential for mapping character strings from the 2ntry names
identified by the star name Into the equal nam2, batausa these
character strings ara not known wnen the command Is Issuali.

Under the extended Equals Convention, the mapoing of
character strings from the star name Into the equal name will be
per formed according to the rules for constructing and
interpreting equal names glven ba2low?

2) An equal name i3 an entry name. Tnherefore, It 1is composed
of a string of 32 or fener ASCII printing 3raphlcs or
spacesy None of which may be the less-than (<) or tha
greater-than (») character.

7) An equal name (s comnposed of one or more non=null
components. Tals means that an 2qual nam2 may aot begln or
end with a period (.)y and may not contaln two or more
consecutive perjods.

(2) A name which matches the sta~ name 1?2277?2?2??22?2?2?22?? is called
a uJupigue pname because the unique active function and the
Junique_chars_ subroutine create names of thls form which are
Juaranteed t> be unigue In the Multlcs Storage System,
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3) Each percent (L) character appa2aring in an equal name
component Is treated as a speclal character. Th2 percent
represents the character in the cor~esponding ci>nponent and
letter position of the eantry name ldentlifled by the star
name. An error occurs If thre corresponding charactar does
not existe.

3) Each equal sign (=) appearing In an eqgual name component 13
freated as a speclal character. The 2gqual sign represents
the corresponding component of the 2ntry nama ldentifled by
the star name, An erro~ occurs If th2 correspondling
component does ot existe An error also occuars if an equal
sign appears in a compona2nt whlich also contalns a percent
character., Only one equal slgn may appear In each equal
name component, except for a double equal sign component, as
noted in the next rule.

10)- An equal name component consisting only of 3 doupnle aqual
sign (== Ils ftreated as a speclial componant, Tha double
equal sign component represents all components of tha entry
names jdentifled Dy the star name whlich nave no other
correspondling components [n the equal name. From this
definitlon, 11t follows tnat |f the double 2aqual sign
component represents (le.e.y corresponds to) any components
of the entry name ldentifled by the star name, then the
equal name will have the same number of components as the
entry name. Only one double equal sign componeat may appear
In an equal nama,

Note that the rules abova do not requlre that agual names
contain equal signs or pearcent craractarse Therefore, an entry
name whilich does not contaln elther of these spaclal characters
can be used &s an equal nam2, as ltlong as it does not contalin any
null components. Note too that the rules above impose no
restrictlons on the form of the 2ntry names ldentiflied by the
star name. These names may contaln nuill components. However,
the rename and addnane commands Zannot be called wilth an entry
name which contalns nulil components, bacause thesa commands treat
their arguments as either star names or aqual namess. The
fs_chname command may be used to rename enftries If names
contalning null components are azcldentally Zreated.

The following examplas lllustrate how equal nanes might be
Juysed iIn rename and addname commands. The command

rename random.data_base ordered.=
ls equlvalent to

rename random.data_base o~dered.,data_oasa
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addname world.Jdata =.statistlcs =.ceasus
is equivalent to
addname world.data world.sfatistics worid.ceasus
The command
rename random.data.base =,=
is equivalent to
rename random.data.base random.data
The star conventlon Is used Iin the command
rename *,data_oase =.data
to rename all two~component entry names with data_base as thelr
second component to have, instazady a second component of data.
The command
rename alpha bpDeta.=.gamma
ls in error because the flrst name of the palr does not contaln a
component corresponding to the ejual sign In tha second name.
The command
rename programepll old_=.=
Is equlvalent to
rename programe.plil old_praogram.pnil
and
addname data first_=_set
is equlvalent to

addname data first_data_s2t
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The next rename command, whlzh contalns a doubla agual sign
component,

rename one.twosthree 1.==
ls equivalent to

rename one.twosthrae L1.tnWwd.threz
and

agddname one.two.three.four 1.==.4
is equivalent to

addname one.tnwos.threc.four 1l.two.threc.b
Note that, Iin the two examplies aboves fthe flirst name has
components ahlch are represented by the double egqual sign In the
second name of each palr. As a re2suity the number of components
represented by tha equal nama Is the same as tha number of
components In the first name. On the other handy, In tha command

addname able ==,baker.charlle
ahich is equivalent to

addname able Dbaker.chariie
the double equal sign does not ra2oresent any componant of t he
first name. Component abie of the first name lIs represanted in
the equal name by baker. As a ra2sulty the equal name represents
a greater number of components than there are In the first name.
The command

addname *¥*¥.,ec ==,absin
Jses the star convention to add a name to each entry with a name
Ahose last component Is ece Tha last component of this new name
is absiny, and the fi~rst components (iIf any) are the same as those
of the name ending iy ec. Flnally, the command

rename 7?7?77%.,data AUL.=
renames all two-~comdonent entry name whlich have a last component
of data and a filrst component contalning threse or more characters
to have a flrst conponent which has been truncated to the flrst
three characters.,. Note that the command

rename *.,data Lil.=

nay result in an error if the first component of any name
matching *.data has less than three characters.
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Ghapges in the Conventions

The rules stated abova for tha construction and
Interpretation of star names embody t he following changas from
the cu~rrent Star Conventlont

a) Under the extenslon, each character S of a star name wllill
have to meet tha following requlremantss

" 2 <= A1)

<
- l'<ll

wunnw

H ounn

-

ll)ll

Currentiy, tha programs which Iimplement the Star Convention
do not enforce thesa requlrements. (3)

3) Spaces will be allowed in star names. Currently, the star
name ls assumed to end when the flrst space Is encountered.

c) Question marks will be Interpreted as speclal c¢characters.
Currently, they are interprated as normal characters.

0) At most, only one asterlsk will ba allowed In each star name

componeant, except for a double star componrent, This
asterlsk will ba Interpreted In the same way, whethar or not
other characters appear In the component. An undocumented

function ot tnhe oprogram which implements the currant Star
Convention Interprets the asterlisks In star names of the
form, I¥ XXX EI 428 o0 ¥¥¥, a5 matching any character
which appears In the corresponding componant and latter
positions of the entry name.

£) A doubie star component will be permitted as gny <component
of the star name. Currentiys, It Is only permltted as the
last component.

The rules stated above for the constructlon and
interpretation of aqual namwnes 2mbody the following changes from
the current tquals Convention?

F) Under the extenslon, 2ach character S of an aqual name willi
have fto meet the requirazments Ilisted In change A above.
Currentiy, the progranm mwhich Ilmplements t he Equals
Conventlon does not enforce these raqulrements. (&)

(3) Remember that a star name ls the fipal entry name of a path.
Entry names may not contaln less-than or greater~than characters.

(4) Remember that an equal name is the flpnal entry name of a
path, Entry names may not contain less-than or greater-than

characters.
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o) Spaces will be allowed In equal names. Currently, the equal
name Is assumed to end when the first space iIs encountered.

A) Percent characters wiltl be Iinterpreted as speclal
characters. Currently, they are Interpreted as normal
characters.

I) An equal sign wlll be permitted In an equal name component
which contains non-equal slgn characters. Cu~rantly, this
is not allowed.

J) A double equal sign will be permitted as 3ny component of
the equal name. Currentiy, It is only permitted as the last
component.,

In addition, two unusual us2s of the Equals Convention which
are currently In 2arrory but wnlch are documentad as working In

the Multlcs Pcogrammers® Manuals wlll work differantly under the
axftension. Currentiy, the MPM states?

It an equal slgn appears In a component for which
there is no corresponding component ln the first entry
namey, then that component {(tha equal sign) In the
second name s dliscarded. That s,

rename alpha beta.=.gamma
ls equlivalent to
rename alpha beta.ganma

This statement is lncorrect. The currant implementation of the
Equatls Convantlon daeclares an equal name to be In error If the
tirst antry name does not contaly a component which corresponds
to the egqual sign in the s2cond entry name. The rules for
constructing extended equal names glven above correctly document
such use of the Equals Conventloy as baing In error.
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The second M24 documentation problem Is similar in nature.
Currently, the MPM states?

A doublie equal sign ([used]l] as the rlghtmost
component of the sacond entry name of a »2ailr s
equlivalent to the corresponiding component Iin the first
entry name, and any componeats following it,

and

Any compinents appearing after the double 2qual
{sign) are lgnored. For example,

rename aa.bbecc ddez==.ff

would result In the entry dd.bb.cc since the ff is
dropped.

This statement Is Incorrect. Currently, equal names of the form
dde==,.f{ are in error because th2 double equal sign may only
appear In an equal name as the flinal component. Under the
axtenslion, the command

rename a3a.bbecc dd.==,.ff
will ba a legal command which Is equlvalent to

rename aa.bbe.cc dd.bb.ff

Minimizing the Effects 9f the Changes

Changes By Ey 6y Iy, and J are new features whlch are upwards
compatible with the existlng Star and Equals Conventions. These
c¢hanges should not cause problems for userse.

Changes A and F enforce published restrictions on the set of
characters w~hich may be 11Inclauded In enfry names, Therefore,
these changes can only cause problems for users attenpting to use
star and equal names to manipulate directory enfrles whlch are
improperiy named. Hopefuliy, any problems which arise will help
to convince these users fto foliow Multics segmant naming
conventionse.

Change 0 wlll have a serious affect on those users who make
use of undocumented star names of the forms #5843 X X 222%% g
*¥%, - Rule 4 above will prohibit star names which have more than
one star In each component (with the exceptlion of a double star
component). To minimize the affect of this change, we Intend to
install the extenslonr to the Star Conventlion [In two phases.
During the first phase, a partial extenslion will de installed.
It will not Implement Rule L above, but fnstead wilil traat the
stars In star nam2as of the form shown above as 1t they were
question marks. During phase oney, users will have t he
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opportunity to change thelr nablts and thelr 2axec_coms to use
question marks Inst2ad of the stars. After users hav2 nad about
two months for tnis conversion, phase two will bDe instaliad.
This phase wil implement the full extension descripbed above,
including Rule 4.

Changing the two features of tha current Ejuals Convention
which are documented iIncorrectly In the MPM witl not affect any
userse Thase features cannot currantly be used as they are
Jdocumented because an error results.,

The program equal_y which implements tha Equals Convention,
will bvpe replaced as part of the extenslon oy get_equal_name_, a
program having a calling sequence which more <closely follows
Multlcs system programming standardse. equal_ will become an
obsolete Interface, but a verslon of equal_ whlch accepts extend
aqual names not contalning soaces will stlll exlst. After
get_equal_name_ has baen Installady users can gradually change
their programs to use get_equal_name_ rather than equal_.
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Sudo~oud4tine Call
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dame?! match_star_namnea_

Thls procedure Implements the Multlcs storage system star
convention by comparing an entry nam2 with a name containing
stars or questlon marxs (called a star name). Refar to the MPM
Retference Guide Section 1.5, “Constructing and Interpreting
Names*, for a description of the star convention and a d2finltion
of acceptable star name formats.,

Usage

declare match_star_name_ 2ntry {(char(*), char(*),
fixed 2in(35))3

call match_star_name_ (entry_name, star_name, code);

1) entry_name is the entry name to De compareld with the star
name. (Input)

2) star_name is the star name [t Is to b2 comparad withe
(Input)
3) code is a status code which may be?
0 the e rtry name matches the star name.

error_table_%nomatch ,
the entry name does not match the star nama.

error_table_gbadstar
the 3tar name doa2s not have an acceptable format.
{(Qutout)
Notes

Refer to the MPY writeup for the ncs_$star_ routina to see
now to llst the directory entries whicn match a given star name.

Refer to the MPY writeup for the check_star_nama_ rodtine to
see how to validate 3 star name.,

¢ Copyright 1973, Massachusetts Institute ot Tachnoldgy
snd Honeywel!l Information Systams Inc, (End)
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Na@e?! check_star_name_

This procedure valldates an entry name to Insure that It has
peen formed according to the rules for constructing star names.
These rules are given In the MPM Refarence Gulde Sectlon 1.5,
“Constructing and Interpreting Names"™. It also returns a status
code whilch Indicates whether the 2ntry name contalns asterjisks or
question marksy and whether It Is a star name which matches every
antry namee. :

Entry? check_star_name_g$path
This entry point accepts an absolute path name as Its Input.

It valldates the final entry nam2 in that pathy, as da2scribed
abovee.

Usage

declare check_star_name_3path entry (char(*),
tixed bIn(35));

call check_star_name_3spath (path_name, code)

1) path_name is the path name whose final entry nase Is to be
: valldated. Tralling spaces In the path name
character string are lgnored. (Input)

2) code is'one of the followlilng status codes. (Qutput)

0 the entry name Is wvalld, and does not contaln
stars or questlion marks.

b § the entry name Is vaildy, and does contain stars or
question marks,

2 the antry name Is valldy, and Is a sta~ name which
matches avery entry name. This means that the
entry nama 1ls elther *“%%%, or "“# %84, o “ex _s',

error_table_s$badstar
the entry name 1ls Invalld. It wviolates one or
more of the rules for constructing star names.

¢ Copyright 1973, Massachusetts Instltute ot Technology
and Honeynell Information Systams Ince.
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Lotrys check_star_name_gsentry

This entry point accepts, as lnputy, the antry name to be
validated.

Usage

declare check_star_name_$entry antry (char(*),
fixed bIn(35));

call check_star_name_sentry (entry_name, cod=2))

1) entry_name s the entry nane to bpDe valldated. Trailling
blanks In the antry name character string are
lgnored. (Input) '

2) code is as above. (Qutout)

Notes

Refer to the MPY writeup for thae hcs_$star_ routine to see
now to get a llst of directory entrias which match a gliven star

name.

Refer to the MPM wrlteup for the match_star_name_ routline to
see how to compare an entry name With a glven star name.

¢ Copyright 1973, Massachusetts Instltute of Technology
and Honeywell Informatlon Systems Inc., (End)
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Suoroutine Call
06728773

Name? get_equal_nama_

This procedure accepts an entry name and an equal name as
its inputy and constructs 3 target name by substituting
components or characters from the entry name into the 23ual name,
according to the Multics Equals Zonventlon. Rafar to the MPM
Reference Guide Section 1.5, "Constructiag and Interprating
Names*®™, for a description of the Equails Convention and for the
rules used to construct and Inte~pret aqual vames.

Usage

declare get_equal_name_ ent~y {(char(*), char(*), cnhar({32),
fixed bin(35))3

call get_equal_name_ (entry_name, equal_name, target_name,
code) 3

1) entry_name is the entry name from whlch the target s to be
constructad., Tralling bDlanks In the entry name
character string are lgnored. (Input)

2) equal_name is tha equal name from which the ftarget Is to be
constructed. Traliing blanks 1In the aqual name
character string are ignored. (Input)

3) target_name is the target nam2 whlicn was constructed. (Output)

4) code is one of the following status codes, (Output)

0 the target name was constructed properiye.

error_table_g$badequal
the 2qual name was not formed propariy.

error_tabile_8%longaql
the target name to be constructed would be longer
than 32 characters.

¢ Copyrlght 1973, Massachusetts Institute of Technology
and Honeywell Informatlion Systams Inc.
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Note

If the error_table_3badequal status code 1Is returnad because
there were lnsufflcient components in antry_name to corraspond to
an equal signh in the equal_name, or because thz2re were
insufficlent characters In a component ot the extry_name fto
correspond to a percent character in the equal_naney then a
target_name which has been constructed by ignoring tha2 excess
aqual sign or percent character Is returned Aith the status code,

¢ Copyright 1973, Massachusetts Institute of Technology
and Honeywell Informatjion Systems Inc. (End)



