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TO: Distribution
FROM?S Gary C. Dixon
DATE Julre 27, 1973

SUBJECTS The Star/Equals Extension Revisited

MSB=99 oroposed an extensloa to the current Multlics storaga
system Star and Equals Conventlons. The comments I received on
the proposal pointed out a few mistakes In the MSBy highlighted
some amblguitlies in the MS3 and in my own thinking, and suggested
several further extanslons to the conventions. The attached IPC
oublication attempts to correct tha mistakes, clarify the
ambiguitiesy, and to present an additional exteaslon to t he
conventions. It represents the flnal specliflcations for the
Implementatlion of the extenslion.

I have also attached tentatlve descrliptions of tha new entry
points which wlil implement the extenslons. Thase descriptlons
are subject to change before the extension is 1mplementad, but
will provide an ldea of the facilitles which will be available as
a part of the extensione.

The gate entries, hcs_s$star_ and hcs_$star_list_, will still
pe used to Ilist directory eatrles matching a particular star
name. These gate entrlies will not change. A nen procedurey
match_star_name_y will <compare entry names with a star name.
This procedure wlll oe availablza In Rlngs 0 through 5, so that it
may be called by user commands and subsystems which wish to
implement thelr oan processing of star names (egy the archive
command could list table entrles for the components which match a
star name). It Is 3 replacenent for the match_star_ orocedure,
which is called by hcs_gstar_ and ls currently accesslible only
from Ring 0. The procedure check_star_name_ will valldate star
namesy and It witl Indicate whether or not they contain stars or
questlon markse This procedure Is a replacement for check_star_,
whlich will become an obsolete Interfaces but which will Dbe
modifled to accept extended star names so that programs which
call check_star_ can be converted gJradually. The procedure
geft_equal_name_ will implement the Equals Convention. It wlll be
availabple in Rings { through 5, and will replace equal_. equal_
will become an obsolete Interface, but will be modifled to accept
axtended equal names (as long as they do0 not contaln spaces) so
that programs which call equal_ can be converted gradually.
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I would app~eciate recelving vyour comments on this
2xtension. NWritten comments may be forwarded to me as fol lows?

By IPC Courler:
GDixon®s bpin, Bldg 39

By MIT Interdepartmental Mall:
G« Dlxon
Room 39-584

By 6180 Multics Mails
mail comment GDIxon Multics
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY
INFORMATION PRICESSING CENTER

June 27, 1373

CHANGES TO THZ 5180 MULTICS
STAR AND EQUALS CONVENTIONS

In the near future, the 6180 Multics Sta~ and Eaquals Conventlons
will bpe changed to extend tne flexiblllity and usafulness of star
and egual namese This memo describes the extensions by
opresenting a set of rules for constructing and Interpreting
extended star and equal namess by summarizing how the 2xtenslons
jiffer from the current Star and Equals Conventions, and by
jlving examples of how the extended star and equal names may be
Juysede. The memo also outllnes our plan for installing the
axtension.

The portion of the Star and Equals Conventlons which is currently
installed and availaocole to users 1Is descrised in th2 Myltics
Programmers® Manual R2ference Gulde Sectlon 1.5, MWe degin with a
descriptlion of extended star nam2s.

Extended Star Names

Many cummands which accest path names as lnout allow the
final entry name in the patn to o2e a star name. A gtar name is
an entry name which ldantlflas a group of entrles In a single
directorye. Commanids which aczept star names perform their
function for each directory entry identifled by tne star name.

A star name ldentlfies all entrilias In 3 dir2ctory having an
antry name which matches the star name. A special type of
natching is performed In which some character strings of the star
name are compared with correspandlng strings of the entry name,

ahlle other character strings of the entry name are ignorad. It
the star name strinygs match the entry name strings, then the
2ntry name matches the star name. Therefaora, the entriles

identified by a star name all have similar namese.

Under the extanded Star Conventlon, the matcnhing will be
performed according *to the rules for constructing and
interpreting star names listed ba2low?

1) A star name [Is an entry nam:2. Thareforas it 1ls composed of
a string of 32 or fewsr ASCII printing graohics or spaces,
none of which may be the less-than (<) or greater=than (>)
Charactere.
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2) A star name is composea of one or more non-nul| comoonents,
This means that a star name may not bagin or eonij with 3
period (.), and May not coataln two or more consecutive

perijiods,

3) Each question mark (?) character appearing in a star name
component Is treated as @ special character, The guestion
mark matches any character which appears in the
corresponding component axd letter positions of the entry
name,

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

component Is treated as a speclal charactar, (1) The
asterisk matches any number of characters (including zero)
appearing in the corresponding component and letter
positions of the entry name. Only one asterisk may appear
in each star hame componant, except for a3 double star
component as noted In the next rule,

5) A star name Component consisting only of a double star (%)
is treated as a spacial component, The double star
component matches any number of components (includingy zero)
in the corresosonding component position 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
contain asterisks or question marks., Therefore, an entry name
Which does not contain elther of these special Characters can be
J4sed as a star names as long as It does not contaln any null
components. Note too that tne ryles above impose no restrictions
on the form of the entry names t> be matched with the star name.,
Such names may contain null companents which will only match star
Name componeants of * or *»,

The following examples Illlustrate some common forms for star
names. The entry name

*.pli

ldentifles al1i two-component antrijes in the wuser*s working
directory which have pll as their second componant? the path
name

Sub_dir>my_prog.new.*
identifles all three-component entries In the directory sub_dir

(which is immediately Inferjor t> the user°®s working directory)
which have my_progenew as their tirst and second components; and

(1) Asterisk characters are loos2ly referred to as stars in the
remainder of this memo.
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and
!».4

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

entries In the working directory. The entry name
My_prog.**

identifies all entries with my_prog as the first (and possiply
anly) component)

*, ""‘.my_seg

ldentifles all entries wWwlth twd> or more components 2f which the
last is my_seg)

**.plt

identifies all entries with pll1 as the last (and posslibly only)
componant; and

*¥

ildentlfles all entries 1In tha2 user'®s worklng dir2ctorye. The
antry name

prog¥.pilil
identjities all two-component entrias whose flrst compaonant begins
nlth prog ano has four or more charactersy, anid whose second
component ls pl1i}

¥ _data

identifies all one=-component entr ies whose first component ends
nith _data and has flve or more characte~s3 and

interest_¥*_data.*.*
identlifles all threa=-component entrlas whose flrst component
oegins with interest_y ands wlith _datas, and has fourtean or mora
characters. Finallyy, the entry name

ad?

identifies all three=character one-component antries in the
user®s working dgirectory which begln with ad:?
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WR7?227?799
¢ & * 9 o 0

22?72?2227
ldentifies all fiftaan characte~ one~component entries beglinninj
with !5 and

sub_dir>prog?.**,pil1

identifies all entries in th2 diractory sub_di~ (which s
immediately inferior to the user®'s workling directory) with two or
more components, fthe first of which has flve characters and
pegins with proyy and the last of whicnh is pll., (2)

Extepnded Egual Names

Some commands which acceot pairs of path names as their
arguments (e«gesy the rename command) allow tha final antry name
of the first path to be a sta~ name, and the final nama of the
second path to be an equal name. An egual pame is an 2nftry name
containing speclial characters which represant ona »9r more
characters from the entry names identifled by the star name.
Commands which accept equal names provide a ponerful machanism
for mapping certain character st~ings from the first oath name
into the sacond path name of a palr. 3Such a mechanisn helps to
reduce the tyoing regulred for tne second path name, ani it can
be essential for mapping character strings from the 2atry names
identified by the star name Into the equal nama, bacausa these
character strings ara not known wnen the command Is Issueie.

Under the extended Equals Convention, the mapping of
character strings from the star name Into the equal name will be
performed according to the rules for constructing and
interpreting equal names given b2lows

o) An equal name is an entry name. Therefore, It 1Is composed
of a string of 32 or fewer ASCII printing graphlcs or
spacesy none of which may be the less-than (<) or tha
greater-than (>») character.

7) An equal name [is composed of one or more non=null
components, TAis means that an z2qual name may not begin or
end Wwith a period (.)y and may not contaln two or more

consecutive perjiods.

(2) A name which matches the sta~ name 1?2?7???2?2?2?22?2??? is called
a4 uJplgue pame because the wunique active function and the
unique_chars_ subroutine create names of this form which are
Juaranteed to be unigue in the Multlcs Storage System.
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3) Each percent (%) character appa2aring in an equal name
component is treated as a special charactar. Th=2 percent
represents the character in the cor~esponding component and
letter position of the eantry name ldentlifled by the star
name. AN error occurs 1f tae corresponding charactzar does
not exist.

3) Each equal sign (=) appearing In an equal name componant is
treated as a speclal character. The 2qual sign represents
the corresponding component of the entry nama2 ldentifled by
the star name,. An erro~ occurs If th2 correspondlng
component does not exlste An error also occurs if an aqual
slgn appears in a compona2nt whlch also contalns a percent
character. Only one equal slgn may appear In each equal
name component, excapt for a double equal sign component, as
noted In the next rule.

10)- An egual name component consisting only of 3 double =aqual
sign (== ils treated as a speclal componant. Tha double
equal sign component represents all components of tha entry
names ldentifled by the star name which have no other
corresponding components In the equal name. From this
definitlon, It follows tnat 1If the double =2qual slgn
component represents (i.e.s corresponds to) any components
of the entry name ldentiflied by the star name, then the
equal name will have the same number of components as the
entry name. Only one double equal sign componext may appear
In an equal nama,

Note that the rules abova do not requlire that equal names
contain equal signs or percent cnharactarse. Therefore, an entry
name whlich does not contaln elther of these spaclal characters
can be used as an equal nam2, as long as It does not contain any
null components. Note too that the rules above impose no
restrictions on the form of the 2ntry names ldentifled by the
star name. These names may contaln null components. However,
the rename and addname commands Zannot be called wlth an entry
name which contalns null components, bacause thes2 commands treat
their arguments as elither star names or equal namese. The
fs_chname command may be used to rename entfries 1t names
contalning null components are accldentally created.

The following examplas lllustrate how equal nanes might be
J4sed In rename and addname commands. The command

rename random.data_base ordered.=
ls equivalent to

rename random.data_base o~dered.data_dase
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addname world.data =.statistlcs =.ceasus
is equivalent to
addname world.data world.statistlcs worid.ceisus
The command
rename random.data.base =.=
Is equivalent to
rename random.data.base random.data
The star conventlon Is used In the command
rename *,data_pase =.,data
to rename all two-component entry names with data_base as thelr
second component to have, lInstezady a second component of data.
The command
rename alpha Dbpeta.=.gamma
Is In error because the first name of the palr does not contaln a
component corresponding to the ejual sign In tha second name.
The command
rename programepll old_s.=
Ils equlvalent to
rename programe.plii old_praogram.pniil
and
addname data first_=_set
Is equivalent to

addname data first_data_s2t
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The next rename commandy, whilch contalns a double 23ual sign
component,

rename one.twoesthree 1.==
Ils equivalent to

rename onee.two.thrase {.twd.thre2
and

addname one.twos.three.four 1.==.4
is equivalent to

addname ones.tnwo.threec.four 1.two.thres.4
Note thaty, In the +two examples abovey the flrst name has
components nsahlch are represented by the double equal sign In the
second name of each palr. As a rasuit, the number of components
represented by thea equal nama Is the same as the number of
components In the first name. On the other hand, In tha command

addname able ==.,baker.charilie
which is equlivalent to

addname able Dbaker.charlie
the double egqual sign does not raoresent any componant of the
first namee. Component able of the first name Is represanted in
the equal name by baker. As a rasult, the equal name represents
a greater number of components than there a~e In the first name.
The command

addname *¥*,ec ==,abslin
J4ses the star convention to add a name to eath enftry with a name
Ahose last component Is ec. The last component of thls new name
ls absiny and the fi~st components (iIf any) are the same as those
of the name ending in ec« Flnallyy, the command

rename 7???%.data %il.=
renames all two-component entry name which have a last component
of data and a first component contalning three or more characters
to have a flrst conponent which has been ftruncated to the first
three characters. Note that the command

rename *.data “Lil.=

may result in an error it the first component of any name
matching *.,data has less than three characters.
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Chapges in the Conventions

The rules stated abova for tha construction and
Interpretation of star names embady the following changa2s from
the current Star Conventlont

A) Under the extension, each cnaracter S of a star name willl
have to meet tha followlng requlremants?

LU 1 ) <= (LR 1]

<
-~ "o

-~

(7 7 N7/ ]

Houn

ll>l.

Currentiy, the programs which implement the Star Convention
do not enforce thesae requirements. (3)

3) Spaces wlll be allowed in star namese. Currently, the star
" name ls assumed to end when the filrst space Is encountered.

C) Question marks will be interpreted as special characters.
Currentiy, they are interprated as normal characters.

0) At most, only one asterlsk will ba allowed In each star name
component, except for a double star component. This
asterisk wlll ba Interpreted In the same way, whethar or not
other characters appear In the component. An undocumented
function of tne oprogram which implements the currant Star
Convention Interprets the asterlsks In star names of the
form, I¥RXXFIRRELEXEEE  or ¥¥%X, 35 matching any character
which appears Iin the corresponding componant and letter
positions of the entry name.

g) A double star component wlill be permitted as gay component
of the star name. Curreatly, It ls only permitted as the

last component.

The rules stated above for the constructlion and
interpretation of 2aqual names a2mbody the following changes from
the current Equals Convention?

F) Under the extenslon, 2ach character S of an aqual name will
have to meet the requiraments listed In change A above.
Currently, the program wnhich implements t he Equals
Convention does not enforce these raqulrements. (&)

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

(4) Remember that an equal name ls the fjinal entry nam2 of a
path. Entry names may not contaln less-than or greater-than

characters,
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3) Spaces will be allowed In equal names. Currently, tne equal
name ls assumed to end when the flrst space Is encountered.

i) Percent characters witl be interpreted as speclal
characters. Currently, they are Interpreted as normal
characters.,

) An equal sign will be permitted in an equal name component
which contains non-equal slgn characters. Cu~rently, this
Is not allowed.

J) A double equal sign will be permitted as 30y component of
the equal name. Currently, 1t Is only permitted as the last
component.,

In addition, two unusual usa2s of the Equals Convention which
are currently In 2arrory, but wnich are documentad as working in

the Multlcs Pcogrammers® Manuals will work differently under the
extenslon. Currently, the MPM states?

If an equal slgn appears In a component for which
there lIs no corresponding component in the first entry
names then that component (tha equal sign) In the
second name is discarded. That Is,

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

This statement is lncorrect. Tha currant implementation of the
Equals Conventlon declares an equal name to be In error If the
first antry name does not contalhr a component which corresponds
to the equal sign in the sz2cond entry name. The rules for
constructing extended equal names glven above correctly document
such use of the Equals Conventlon as be2ing in error.
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The second MPY documentation problem Is similar In nature.
Currently, the MPM states?

A double equal sign (fused] as the rightmost
component of the sacond entry name of a osalr Is
equivalent to the corresponiing component In the first
entry name, and any componeats followling 1It,

and

Any components appearing after the doubla 2qual
[slgn] are Ignored. For example,

rename aa.bbe.cC dde==,.ff

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

This statement Is Ilncorrect. Carrently, equal names of the form
dde==+ff are in error because th2 double equal sign may only
appear In an equal name as the final component. Under the
extensiony, the command

rename aae.bbeCC dde==,ff
will be a legal command which Is equivalent to

rename da.bbs.cc dde.bb, ff

Ylolimizing the Effects of the Changes

Changes By, Ey Gy I, and J are new fezatures whlch are upwar ds
compatible with the existing Star and Equals Conventions. These
changes should not cause problems for users.

Changes A and F enforce published restrictions on the set of
characters which may be 1Included 1In entry names. Therefore,
these changes can only cause problems for users attenpting to use
star and equal names to manipulate directory entrles which are
improperly named. Aopefully, any problems which arise will he lp
to convince these users to follow Multics segmant naming
conventions.

Change D wlll have a serious affect on those users who make
uyse of undocumented star names of the forms 1% 5323880022 o
¥¥%,  Rule 4 above will prohlbit star names whlch have more than
one star In each comoonent (with the exceptlon of a double star
component). To minimlize the affect of this change, we Intend to
install the extenslon to the Star Conventlon In two phases.
During the first ohase, a partial extension will oe Installed.
It will not Implement Rule &4 above, but instead will tre2at the
stars in star nam2s of ¢the form shown above as If they were
question marks. During phase oney, users will have the
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opportunlty to change thelr nablts and thelr 2xec_coms to use
question marks Instead of the stars. After users hav2 nad about
two months for tnhis conversliony, phase two will be installead.
This phase wil implement ¢the full extenslon describad above,
including Rule &.

Changing the +two features of tha current Ejuals Convention
which are documented incorrectly In the MPM will not affact any
userse Thase features cannot currantly be wused as they are
documented because an error results.,

The program equal_y, which implements tha Equals Convention,

will pe 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 wlill still exlst. After
get_equal_name_ has baen installad, users can gradually change
thelr programs to use get_equal_name_ rather than equal_.
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dame? match_star_namne_

Thls procedura Implements the Multics storage system star
convention by comparing an entry name with a name containing
stars or questlon marks (called a star name). Refar to the MPM
Reference Guide Section 1.5, “Constructing and Interpreting
Names®™, for a description of the star convention and a definition
of acceptable srtar name formats.

Usage

declare match_star_name_ satry (char(*), char(*),
fixed 2in(35))}

call match_star_name_ (entry_name, star_name, codz)}

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

2) star_name is the star name [t Is to b2 compar2d with,
(Input)
3) code is a status code which may be?
0 the evtry name matches the star name.

error_table_gnomatch ,
the entry name does not match the star nams.

error_table_gbadstar
the star name do2s not have an acceptaole format.
(OQutout)

Nofes

Refer to the MPY writeup for the ncs_$star_ routina to see
now to Illst the directory entries whilch match a given sta~ name.

Refer to the MPY writeup for the check_star_nama_ routine to
see how to valldate a star name.,

¢ Copyright 1973, Massachusetts Institute of Technology
and Honeywell Information Systams Inc. (End)
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Name?! 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 glven In the MPM Reference Gulde Sectlon 1.5,
“Constructing and Interpreting Names". It also returns a status
code which Indicates whether the a2ntry name contains asterlisks or
questlion marks, and whether It Is a star name which matches every
entry name. ,

Entryd check_star_name_3$path
Thils entry polnt accepts an absolute path name as Its iInput.

It validates the final entry nam2a In that pathy, as dascribed
abovee.

Usage

declare check_star_name_3$path entry (char(*),
tixed bin(35))}

call check_star_name_g$path (path_name, code)

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

2) code ls one of the following status codes. (OQutput)

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

1 the entry name Is valldy, and does contalin stars or
questlion marks.

2 the enfry name ls valldy and Is a sta~ name which
matches avery entry name. This means that the
entry nama ls elther *%%%, or "%, %39, ogpr “%x »',

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

¢ Copyright 1973, Massachusetts Institute ot Technology
and Honeywell Information Systams Inc.
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gEntryd check_star_name_sentry

This entry point accepts, as Input, the antry name to be
val idated,

Jysage

declare check_star_name_8entry antry (char(*),
fixed bin(35));

call check_star_name_sentry (entry_name, cod2)}

1) entry_name 1is the entry nane to bDe valldated. Trailing
blanks In the eantry name character string are
lgnored. (Input) '

2) code is as above. (Outout)

Notes

Refer to the MPY wrliteup for the hcs_$star_ routina to see
now to get a Ilst of directory entrias which match a gliven star

names

Refer to the MPM writeup for the match_star_name_ routine to
see how to compare an entry name With a3 glven star name.

¢ Copyright 1973, Massachusetts Institute of Technology
and Honeywell Information Systems Inc. (End)
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Name?: get_equal_nama_

This procedure accepts an entry name and an equal name as
its inputy and constructs a target name Dy substituting
components or characters from the entry name into the 23ual name,
according to the Multics Equals Sonventlon. Refar to the MPEM
Reference Gulde Section 1.5y “Constructing and Interpreting
Names®, for a descriptlon of the Equals Convention and for the
rules used to construct and Llnte~pret aqual Yames.

Usage

declare get_equal_name_ ent-y (char(*), char(*), char(32),
fixed bin(35))3

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

1) entry_name is the entry name from which the target Is to be
constructed, Tralling blanks 1In the entry name
character string are lgnored. (Input)

2) equal_name is the equal name from which the target Is fto be
constructed. Traliing blanks 1In the aqual name
character string are lgnored. (Input)

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

4) code Is one ot the following status codes. {Output)

0 the ftarget name was constructed properliye.

error_table_g$badequal
the 2qual name was nof formed proparlye.

error_table_$longeaql
the target name to be construc ted would be longer
than 32 characters.

¢ Copyrignt 1973, Massachusetts Institute of Technoldogy
and Honeywell Informatlion Systems Inc.
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Note

If the error_table_3badequal status code Is returned because
there were Insufficient components In antry_name to zorra2spond to
an equal sign in the equal_name, or because thz2rc¢ wWere
insufficlent characters In a component of the extry_name to
correspond to a percent character iIn the squal_namne, then a
target_name which has been constructed by ignoring tna excess
aqual sign or perceat character Is returned aith the status code.

¢ Copyright 1973, Massachusetts Institute of Technolagy
and Honeywell Information Systems Inc. (End)



