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Status of this Meno

This docunent specifies an Internet standards track protocol for the
Internet conmmunity, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardi zati on state

and status of this protocol. Distribution of this neno is unlimted.
Abst ract
The OSI Directory has user friendly naning as a goal. A sinple

m nded usage of the directory does not achieve this. Two aspects not
achi eved are:

o A user oriented notation
0o Cuessability

Thi s proposal sets out some conventions for representing nanes in a
friendly manner, and shows how this can be used to achieve really
friendly naming. This then leads to a specification of a standard
format for representing nanes, and to procedures to resolve them
This leads to a specification which allows directory names to be
communi cat ed between humans. The format in this specification is
identical to that defined in [5], and it is intended that these
specifications are conpati bl e.
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1. Wiy a notation is needed

Many OSI Applications nmake use of Distinguished Nanes (DN) as defined
inthe CSl Directory [1]. The main reason for having a notation for
name format is to interact with a user interface. This specification
is conm ng dangerously close to the sin of standardising interfaces.
However, there are aspects of presentation which it is desirable to
st andar di se.

It is inmportant to have a comon format to be able to conveniently
refer to nanmes. This might be done to represent a directory name on
a business card or in an enail nmessage. There is a need for a format
to support human to human comuni cation, which nmust be string based
(not ASN. 1) and user oriented.

In very nany cases, a user will be required to input a nane. This
notation is designed to allow this to happen in a uniform nanner
across many user interfaces. The intention is that the nane can just
be typed in. There should not be any need to engage in formfilling
or conmplex dialogue. It should be possible to take the "human"
description given at the neeting, and use it directly. The neans in
whi ch this happens will becone clear |ater

Thi s approach uses the syntax defined in [5] for representing

di stingui shed nanes. By relaxing sone of the constraints on this
specification, it is argued that a nore user oriented specification
is produced. However, this syntax cannot be nmapped algorithmcally
onto a distinguished name without the use of a directory.

This notation is targeted towards a general user oriented system and
in particular to represent the nanes of humans. O her syntaxes may
be nore appropriate for other uses of the directory. For exanple,
the OSF Syntax nmay be nore appropriate for sone systemoriented uses
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(The OSF Syntax uses "/" as a separator, and fornms names in a nanner
i ntended to resenble UNI X fil enanes).

This notation is targeted towards nanmes which follow a particular DIT
structure: organisationally oriented. This may make it

i nappropriate for sone types of application. There nay be a
requirenent to extend this notation to deal nore cleanly with fully
geogr aphi cal nanes.

Thi s approach effectively defines a definition of descriptive nanes
on top of the primtive names defined by the OSI Directory.

2. The Notation
The notation used in this specification is defined in [5]. This
not ati on defi nes an unanbi guous representati on of distingui shed nang,
and this specification is designed to be used in conjunction with
this format. Both specifications arise fromthe sane piece of
research work [4]. Sonme exanpl es of the specification are given
here. The author’s User Friendly Name (UFN) night be witten:
Steve Kille, Conputer Science, University College London, GB
or
S. Kille, Conputer Science, University College London, GB

This may be folded, perhaps to display in nulti-colum format. For
exanpl e:

Steve Kille,

Conmput er Sci ence,

Uni versity Col | ege London

GB

Anot her UFN m ght be:
Christian Huitema, INRIA FR
or

Janmes Hacker,

Basi ngst oke,

W dget | nc,

GB

The final exanple shows quoting of a comma in an Organi sati on nane:

L. Eagle, "Sue, Gabbit and Runn", GB
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A purported nane is what a user supplies to an interface for
resolution into one or nore distinguished nanes. A system should

al nrost al ways store a name as a distinguished nane. This will be
nmore efficient, and avoid problens with purported names whi ch becone
anbi guous when a new name appears. A user interface may display a
di stingui shed nanme, using the distinguished nane notation. However,
it may display a purported nanme in cases where this will be nore
pleasing to the user. Exanples of this night be:

0 Onission of the higher conponents of the distinguished nane are
not displ ayed (abbreviation).

0 Onission of attribute types, where the type is unlikely to be
needed to resolve anbiguity.

The ways in which a purported nane may vary from a di stingui shed name
are now descri bed:

Type Onission
There are two cases of this.

o Schema defaulting. 1In this case, although the type is not
present, a schena defaulting is used to deduce the type. The
first two types of schema defaulting nay be used to deduce a
di stingui shed name wi thout the use of the directory. The use
of schema defaulting nmay be useful to inprove the performance
of UFN resolution. The types of schema defaulting are:

-- Default Schema
-- Context Dependent Default Schena
-- Data Dependent Default Schema
0 Onission of the type to be resolved by searching.
Default Schenma
The attribute type of an attribute may al ways be present. This may
be done to enphasise the type structure of a name. |In sone cases
the typing may be onitted. This is done in a way so that in nany

conmon cases, ho attribute types are needed. The follow ng type
hi erarchy (schemn) is assuned:
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Common Nane, (((Organisational Unit)*, Organisation,) Country).

Explicitly typed RDNs may be inserted into this hierarchy at any
point. The |least significant conponent is always of type Conmon
Name. Oher types foll ow the defined organi sati onal hierarchy.
The follow ng are equival ent:

Fil estore Access, Bells, Conputer Science,
Uni versity Col |l ege London, GB

and

CN=Fi | estore Access, OU=Bells, OU=Conputer Science,
O=Uni versity Col |l ege London, C=GB

To interpet a distinguished name presented in this format, with sone
or all of the attributes with the type not specified, the types are
derived according to the type hierarchy by the follow ng al gorithm

1. If the first attribute type is not specified, it is
ComonNane.

2. If the last attribute type is not specified, it is Country.

3. If there is no organisation explicitly specified, the |ast
attribute with type not specified is of type O ganisation.

4. Any remaining attribute with type unspecified nust be before
an Organisation or Organisational Unit attribute, and is of
type Organisational Unit.

To take a distinguished nane, and generate a nane of this format with
attribute types ontted, the follow ng steps are foll owed.

1. If the first attribute is of type CormonNane, the type may be
om tted.

2. If the last attribute is of type Country, the type nmay be
omtted.

3. If the last attribute is of type Country, the |ast
Organi sation attribute may have the type omtted.

4, Al attributes of type Organisational Unit may have the type

omtted, unless they are after an Organisation attribute or
the first attribute is of type Organisational Unit.
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Cont ext Dependent Default Schena

The di stingui shed name notation defines a fixed scherma for type
defaulting. It may be useful to have different defaults in different
contexts. For exanple, the defaulting convention may be applied in a
nodi fi ed fashion to objects which are known not to be comobn name
objects. This will always be followed if the |east significant
conmponent is explicitly typed. |In this case, the follow ng hierarchy
is followed:

((Organisational Unit)*, Organisation,) Country
Dat a Dependent Defaulting

There are cases where it would be optinma
to default according to the data. For exanple, in:

Ei nar Stefferud, Network Managenent Associates, CA, US

It would be useful to default "CA" to type State. This night be done
by defaulting all two letter attributes under C=US to type State.

Ceneral Defaulting

A type may be onitted in cases where it does not follow a default
schena hi erarchy, and then type variants can be expl ored by
searching. Thus a distinguished nane could be represented by a
uni quely mat chi ng purported nane. For exanple,

Janes Hacker,
Basi ngst oke,
W dget | nc,
GB

Wul d match the distingui shed nane:

CN=Janmes Hacker,

L=Basi ngst oke,

O=W dget I nc,

C=GB

Abbr evi ati on

Some of the nore significant conmponents of the DN will be onitted,
and then defaulted in some way (e.g., relative to a local context).
For exanpl e:

Steve Kille
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Could be interpreted in the context of an organisational default.
Local Type Keywords

Local values can be used to identify types, in addition to the
keywords defined in [5]. For exanple, "Organisation" may be
recogni sed as an alternative to "CO'

Component Qrmi ssi on

An internedi ate conponent of the name may be omitted. Typically this
wi |l be an organisational unit. For exanple:

Steve Kille, University Coll ege London, GB

In sone cases, this can be conbined with abbreviation. For exanple:
Steve Kille, University Coll ege London

Appr oxi mati on

Approximate renditions or alternate val ues of one or
nmore of the conponents will be supplied. For exanple

Stephen Kille, CS, UCL, GB

or

Steve Keill, Comp Sci, Univarstiy College London, GB
Friendly Country

A "friendly country name" can be used instead of the | SO 3166 two
letter code. For exanmple: UK; USA; France; Deutchl and.

3. Communi cating Directory Nanes

A goal of this standard is to provide a neans of communicating
directory nanes. Two approaches are given, one defined in [5], and
the other here. A future version of these specifications nmay contain
only one of these approaches, or recommend use of one approach. The
approach can usually be distinguished inplicitly, as types are
normally onitted in the UFN approach, and are always present in the
Di sti ngui shed Nane approach. No recommendation is nmade here, but the
nmerits of each approach is given.
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1. Distinguished Nane or DN. A representation of the distinguished
name, according to the specification of [5].

2. User Friendly Name or UFN. A purported nane, which is expected to
unambi guously resolve onto the distinguished nane.

When a UFN i s communi cated, a form which should efficiently and
unamnbi guously resolve onto a distingui shed name shoul d be chosen

Thus it is reasonable to omt types, or to use alternate val ues which
wi | I unanbi guously identify the entry in question (e.g., by use of an
alternate value of the RDN attribute type). It is not reasonable to
use keys which are (or are likely to becone) anbi guous. The approach
used should be inplicit fromthe context, rather than wired into the
syntax. The ternms "Directory Nanme" and "X 500 Name" should be used
to refer to a name which nmight be either a DN or UFN. An exanpl e of
appropriate usage of both forms is given in the Section which defines
the Author’s location in Section 12. Advantages of communicating the
DN are:

0 The Distinguished Name is an unanbi guous and stable reference to
t he user.

o The DN will be used efficiently by the directory to obtain
i nformation.

Advant ages of comuni cating the UFN are:

0 Redundant type information can be onitted (e.g., "California"
rather than "State=California", where there is known to be no
anbiguity.

o Alternate values can be used to identify a conponent. This night
be used to select a value which is neaningful to the recipient, or
to use a shorter formof the name. O ten the uni queness
requirenents of registration will lead to | ong nanes, which users
will wish to avoid.

0 Levels of the hierarchy may be onitted. For exanple in a very
smal | organi sation, where a |level of hierarchy has been used to
represent conpany structure, and the person has a uni que nane
wi thin the organisation.

Where UFN formis used, it is inportant to specify an unanbi guous
form |In some ways, this is analogous to witing a postal address.
There are many legal ways to wite it. Care needs to be taken to
make t he address unanbi guous.
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4. Matching a purported nane

The foll owi ng approach specifies a default algorithmto be used with
the User Friendly Naming approach. It is appropriate to nodify this
algorithm and future specifications may propose alternative
algorithnms. Two sinple algorithns are noted in passing, which may be
useful in sonme contexts:

1. Use type omission only, but otherw se require the value of the RDN
attribute to be present.

2. Require each RDN to be identified as in 1), or by an exact match
on an alternate value of the RDN attribute.

These algorithms do not offer the flexibility of the default
al gorithm proposed, but give many of the benefits of the approach in
a very sinple nmanner.

The major utility of the purported nane is to provide the inportant
"user friendly" characteristic of guessability. A user will supply a
purported nanme to a user interface, and this will be resolved onto a
di stingui shed nanme. Wen a user supplies a purported nane there is a
need to derive the DN. In npost cases, it should be possible to derive
a single nane fromthe purported nane. In sone cases, anbiguities
will arise and the user will be pronpted to select froma nultiple
mat ches. This should also be the case where a conponent of the nane
did not "match very well".

There is an assunption that the user will sinply enter the nane
correctly. The purported nanme variants are designed to nake this
happen! There is no need for fancy w ndow based interfaces or form
filling for many applications of the directory. Note that the fancy
interfaces still have a role for browsing, and for nore conpl ex

mat ching. This type of nanming is to deal with cases where

i nformati on on a known user is desired and keyed on the user’s nane.

4.1 Environnment

Al matches occur in the context of a local environment. The |oca
envi ronnent defines a sequence of nanmes of a non-leaf objects in the
DIT. This environnment effectively defines a |list of acceptable nane
abbrevi ati ons where the DUA is enployed. The environnent should be
controllabl e by the individual user. It also defines an order in
whi ch to operate.

This list is defined in the context of the nunber of nane conponents

supplied. This allows varying heuristics, depending on the
environnent, to nmake the approach have the "right" behaviour. In
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nost cases, the environnent will start at a local point in the DT,
and nove upwards. Exanples are given in Tables 1 and 2. Table 1
shows an exanple for a typical |ocal DUA, which has the foll ow ng
characteristics:

One conponent

Assumed first to be a user in the departnent, then a user or
departnent within the university, then a national organisation, and
finally a country.

Two conponent s

Most significant conponent is first assunmed to be a national
organi sation, then a departnent (this night be reversed in sone
organi sations), and finally a country.

Three or nore conponents

The nost significant conmponent is first assumed to be a country, then
a national organisation, and finally a departnent.

4.2 Matching

A purported nane will be supplied, usually with a small nunber of
components. This will be matched in the context of an environnent.
Where there are nultiple conponents to be matched, these should be
mat ched sequentially. |f an unanbi guous DN is deternined, the match
continues as if the full DN had been supplied. For exanple, if

. . +
| Number of | Environnent |
| Conponent s |

S o m e e e e e e e e e e e e e am o +
| 1 | Physics, University Coll ege London, GB
| | Uni versity Coll ege London, GB

| | GB |
N S ' Trrrrwwe +
| 2 K. |
| | University Col |l ege London, GB

| | -- |
S o e e m e e e e e e e e e e e e e e e oo +
| 3+ | -- |
| K. |
| | University Coll ege London, GB
S o m e e e e e e e e e e e e e am o +

Table 1: Local environnent for private DUA
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. . +
| Nunber of | Environnent|
| Conponents | |
Fomm e e e o - S +
| 1,2 | US I
I | CA I
| |- |
I N +
| 3+ | -- I
I | US I
I | CA I
B S S +

Table 2: Local environnent for US Public DUA
Stephen Kille, UCL

is being matched in the context of environment GB, first UCL is
resol ved to the distingui shed nane:

Uni versity Col | ege London, GB

Then the next conponent of the purported nanme is taken to determ ne
the final nanme. |If there is an anbiguity (e.g., if UCL had made two
mat ches, both paths are explored to see if the anmbiguity can be

resolved. Eventually a set of nanmes will be passed back to the user

Each conmponent of the environnent is taken in turn. |f the purported
nane has nore components than the maxi mum depth, the environnent

el ement is skipped. The advantage of this will be seen in the
exanpl e given | ater.

A match of a nane is considered to have three |evels:
Exact A DN is specified exactly

Good Initially, a match should be considered good if it is
unanbi guous, and exactly matches an attribute value in the entry.
For human nanes, a looser netric is probably desirable (e.g.
S Kille should be a good match of S. Kille, S.E. Kille or Steve
Kille even if these are not explicit alternate val ues).

Poor Any other substring or approxinmate nmatch
Following a match, the reference can be followed, or the user
prompted. |If there are multiple natches, nore than one path may be

followed. There is also a shift/reduce type of choice: should any
partial matches be followed or should the next elenent of the
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environnent be tried. The followi ng heuristics are suggested, which
may be nodified in the |ight of experience. The overall aimis to
resolve cleanly specified names with a m ni num of fuss, but give
sufficient user control to prevent undue searching and del ay.

1. Always follow an exact match.
2. Follow all good matches if there are no exact natches.

3. If there are only poor matches, pronpt the user. |If the user
accepts one or nore matches, they can be considered as good. |If
all are rejected, this can be treated as no matches.

4. Automatically nove to the next elenent of the environnent if no
mat ches are found.

When the final component is matched, a set of names will be
identified. |If none are identified, proceed to the next environnent
element. |If the user rejects all of the nanes, processing of the
next environnent el enent should be confirned.

The exact approach to matching will depend on the |evel of the tree
at which matching is being done. W can now consider how attributes
are natched at various levels of the DT.

There is an issue of approxinmate matching. Sonmetines it hel ps, and
sonetinmes just returns many spurious matches. Wen a search is
requested, all relevant attributes should be returned, so that

di stingui shed and non-di sti ngui shed val ues can be | ooked at. This
will allow a distinction to be nade between good and poor natches
It is inmportant that where, for exanple, an acronym exactly natches
an organi sation, that the user is not pronpted about other

organi sations where it matches as a substring.

4.3 Top Level
In this case, a natch is being done at the root of the DIT. Three
approaches are suggested, dependent on the | ength of supplied nane.
Al lead to a single level search of the top level of the DT.
Exactly 2
This is assuned to be a 3166 two letter country code, or an exact

match on a friendly country or organisation (e.g., UK or UN. Do
exact match on country and friendly country.
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Greater than 2

Make an approxi mate and substring match on friendly country and
or gani sati on.

4.4 Internedi ate Level

Once the root |evel has been dealt with, internediate levels will be
| ooki ng for organi sati onal conmponents (Organisation, Locality, Og
Unit). In sone cases, private schema control will allow the system
to determine which is at the next level. 1In general this will not be
possible. |In each case, nake a substring and approxi nate natch
search of one level. The choice depends on the base object used in

t he search.

1. If DN has no Organisation or Locality, filter on Organisation and
Locality.

2. If DN has Og Unit, filter on Og Unit.

3. If DN has Organisation, filter on Locality and Og Unit.

4. 1f DN has Locality, filter on Organisation

These all ow sone optim sation, based on | egal choices of schena.
Keeping filters short is usually desirable to inprove perfornance. A
few exanples of this, where a base object has been deternined (either
by being the environnent or by partial resolution of a purported
nane), and the next el enent of a purported nanme is being considered.
This will generate a single level search. Wat varies is the types
being filtered against. |If the DNis:

Uni versity Col | ege London, GB

The search should be for Og Unit or Locality. |If the DNis

O gani sati on=UN

the search should be for Org Unit or Locality.

There may be sone inprovenments with respect to very short keys. Not
maki ng approxi mate or substring nmatches in these cases seens sensible

(I't mght be desirable to allow "*" as a part of the purported name
notation.)

Kille [ Page 13]



RFC 1781 User Friendly Naning March 1995

4.5 Bottom Level

The "Bottom Level" is to deal with leaf entries in the DIT. This wll
often be a person, but may also be a role, an application entity or
sonet hi ng el se

The | ast conponent of a purported nane may either reference a | eaf or
non-leaf. For this reason, both should be tested for. As a
heuristic, if the base object for the search has two or nore
components it should be tested first as a bottomlevel name and then
internmedi ate. Reverse this for shorter names. This optim ses for
the (normal) case of non-leaves high up the tree and | eaves | ow down
the tree.

For bottom | evel nanes, nake an approxi mate and substring nmatch
agai nst Common Nane, Surnane, and User | D. \Were conmon nane is

| ooked for, a full subtree search will be used when at the second
|l evel of the DIT or lower, otherwise a single |evel search

For exanple, if | have resolved a purported nane to the distinguished
name

Uni versity Col | ege London, GB

and have a single conponent Bloggs, this will generate a subtree

search.

5. Exampl es
This is all sonewhat confusing, and a few exanples are given. These
are all in the context of the environment shown in Table 1 on Page
13.

If "Joe Bloggs" is supplied, a subtree search of
Physi cs, University Coll ege London, GB

will be made, and the user pronpted for "Joseph Z. Bloggs" as the
only possible match

If "Computer Science" is supplied, first
Physi cs, University Coll ege London, GB

will be searched, and the user will reject the approxi mate match of
"Colin Skin". Then a subtree search of

Uni versity Col | ege London, GB
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will be made, |ooking for a person. Then a single |level search wll
be nade I ooking for Og Unit, and
Comput er Sci ence, University Coll ege London, GB

will be returned wi thout pronpting (exact match). Supplying "Steve
Kille" will lead to a failed subtree search of

Physi cs, University Coll ege London, GB
and | ead straight to a subtree search of
Uni versity Col | ege London, GB

This will lead to an exact value match, and so a single entry
returned without pronpting.

If "Andrew Findlay, Brunel" is supplied, the first elenent of the
environnent will be skipped, single | evel search of "Brunel" under
"GB' will find:

Brunel University, GB

and a subtree search for "Andrew Findlay" initiated. This will yield

Andrew Fi ndl ay, Conputing and Media Services, Brunel University, GB

Dr A J Findlay, Mnufacturing and Engi neering Systens, Brune
Uni versity, GB

and the user will be pronpted with a choice.

Thi s approach shows how a sinple format of this nature will "do the
right thing" in many cases.

6. Support required fromthe standard

Fortunately, all that is needed is there! It would be useful to have
"friendly country nanme" as a standard attribute.

7. Support of OSI Services

The major focus of this work has been to provide a nechani sm for
identifying Oganisations and Users. A related functionis to
identify applications. Were the Application is identified by an AET
(Application Entity Title) with an RDN of Conmon Nane, this
specification |l eads to a natural usage. For exanple, if a filestore
is naned "gannet", then this could easily be identified by the nane:

Kille [ Page 15]



RFC 1781 User Friendly Naning March 1995

Gannet, Conputer Laboratory, Canbridge University, GB

In normal usage, this might lead to access (using a purported nane)
of :

FTAM gannet, canbri dge

A second type of access is where the user identifies an Organisation
(Organi sational Unit), and expects to obtain a default service. The
service is inplied by the application, and should not require any
additional naming as far as the user is concerned. It is proposed
that this is supported by User Friendly Naming in the follow ng way.

1. Determne that the purported nane identifies a non-|eaf object,
which is of object class Organisation or Organi sational Unit or
Locality.

2. Performa single level search for Application Entities which
support the required application contexts. This assunes that al
services which are supporting default access for the organi sation
are registered at one | evel below (possibly by the use of
al i ases), and that other services (specific machines or parts of
the organi sation) are represented further down the tree. This
seens to be a reasonable layout, and its utility can be eval uated
by experinent.

8. Experience

An experinmental inplenentation of this has been witten by Colin
Robbins. The exanple in Figure 1 shows that it can be very effective
at locating known individuals with a mninumof effort. This code has
been deployed within the "FRED' interface of the PSI Pilot [9], and
within an prototype interface for managing distribution lists. The
user reaction has been favourabl e:

Sone i ssues have arisen fromthis experience:

0 Where there is nore than one |level of Organisational Unit, and the
user guesses one which is not inmediately bel ow the organisation
the al gorithmworks badly. There does not appear to be an easy
fix for this. It is not clear if this is a serious deficiency.

0 Substring searching is currently done with |eading and trailing
wi ldcards. As many inplenmentations will not inplenent |eading
wi |l dcards efficiently, it nay be preferable to only use trailing
wi | dcards. The effect of this on the algorithmneeds to be
i nvesti gated.
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I mpl enentors of this specification are encouraged to investigate
variants of the basic algorithm A final specification should depend
on experience with such variants.

9. Relationship to other work

Colin Robbin's work on the interface "Tont' and inplenentation of a
distribution list interface strongly influenced this specification

[6].

Some of the ideas used here originally came froma UK Proposal to the
SO CCITT Directory Group on "New Nane Forns" [2]. This defined, and
showed how to inplenent, four different types of nanes:

Typed and Ordered The current Distinguished Nanme is a restricted
exanple of this type of nane.
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->1t hales, csiro, australia
Found good match(es) for 'australia’
Found exact match(es) for 'csiro’
Pl ease select fromthe foll ow ng:
Trevor Hales, OC, HPCC, DIT, IICT, CSIRO AU [y/n] ? vy
The foll owi ng were natched. ..
Trevor Hales, OC, HPCC, DIT, IICT, CSIRO AU

-> g michael son, queensland, au
Found exact match(es) for 'au’
Pl ease select fromthe foll ow ng:
Uni versity of Queensland, AU [y/n] ? vy
Axolotl, AU [y/n] ? n
Pl ease select fromthe follow ng:
Ceorge M chael son, Prentice Conputer Centre, University of
Queensl and, AU
[y/n] 2y
Manager, University of Queensland, AU [y/n] ? n
The foll owi ng were natched. ..
Ceorge M chael son, Prentice Conputer Centre, University of
Queensl and, AU

-> r needham canbridge
Found good match(es) for ’'canbridge’
Pl ease select fromthe foll ow ng:
Roger Needham Conputer Lab, Canbridge University [y/n] ? vy
The foll owi ng were natched. ..
Roger Needham Conputer Lab, Canbridge University

-> kirstein
Found good nmatch(es) for 'kirstein’

The foll owi ng were natched. ..
Peter Kirstein

Figure 1: Exanple usage of User Friendly Nam ng
Untyped and Ordered
This is the type of nanme proposed here (with some extensions to allow
optional typing). It is seen as neeting the key user requirenent of
di sliking typed nanmes, and is efficient to inplenent.
Typed and Unordered
This sort of name is proposed by others as the key basis for user

friendly nam ng. Neufeld shows how X 500 can be used to provide this
[7], and Peterson proposes the Profile systemto provide this [8].
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10.

The aut hor contends that whilst typed naning is interesting for sone
types of searching (e.g., yellow page searching), it is less
desirabl e for nam ng objects. This is borne out by operationa
experience with OSI Directories [3].

Unt yped and Unordered
Surprisingly this formof name can be supported quite easily.
However, a considerable gain in efficiency can be achi eved by
requiring ordering. |In practice, users can supply this easily.
Therefore, this type of name is not proposed.

| ssues

The followi ng i ssues are noted, which would need to be resol ved
before this docunment is progressed as an Internet Standard.

Potential Anbiguity

Whil st the intention of the notation is to allow for specification of
alternate values, it inherently allows for ambi guous names to be
specified. 1t needs to be denonstrated that problens of this
characteristic are outwei ghed by other benefits of the notation
Utility

Determ ne that the specification is being inplenented and used.

Per f or mance

Measurenments on the perfornmance inplications of using this approach
shoul d be nade.

Al ogrithm

The utility of the algorithm and possible variants, should be
i nvesti gated.

This format, and the procedures for resolving purported nanes, should
be evolved to an Internet Standard. The syntax can be expected to be
stable. In light of experience, the algorithmfor resolving

pur ported nanes nmay be changed
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A. Pseudo-code for the nmatching al gorithm

The foll owi ng pseudo-code is intended to clarify the natching
algorithm The | anguage uses ASN. 1 data types, with flow control
"C'-like, but with keywords upper-cased.

Pur portedNane ::= SEQUENCE OF String
-- sinplication, as attribute types can optionally be
-- specified

-- Each el enment of the Purported Nane is a string
-- whi ch has been parsed fromthe BNF

Attribute ::= SEQUENCE {
t ype OBJECT | DENTI FI ER,
val ue ANY }
RDN ::= Attribute -- sinplification, as can be nulti-val ue
DN ::= SEQUENCE OF RDN
Envi ronnment ::= SEQUENCE OF DN
Envi ronment Li st ::= SEQUENCE OF SEQUENCE {

| ower - bound | NTEGER
upper - bound | NTEGER,
envi ronnent Envi ronnent }

friendlyMatch(p: PurportedNane; el: EnvironnentlList): SET OF DN
{

-- Find correct environment
IF length(el) == 0 THEN return(NULL);

I F I ength(p) <= head(el). upper-bound
&& |l engt h(p) >= head(el). | ower-bound THEN
return envhMatch (p, head(el).environment);
ELSE
return(friendl yMatch(p, tail(el))

}
envihat ch(p: PurportedNane; e: Environnent): SET OF DN

-- Check el enents of environnent
-- in the defined order

mat ches: SET OF DN
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IF Iength(e) == 0 THEN return(NULL);

mat ches = purportedMat ch(head(e). DN, p)
| F matches !'= NULL THEN
return(matches);
ELSE
return(envivatch(p, tail(e));

pur port edvat ch(base: DN, p: PurportedNane): SET OF DN
{

s: String = head(p);

mat ches: SET OF DN = NULL;

I F length(p) == 1 THEN
| F I engt h(base) == 0 THEN
| F (mat ches = rootSearch(s)) != NULL THEN
return(nmatches);
ELSE return(l eaf Search(base, s, one-level);
ELSE I F | engt h(base) == 1 THEN
| F (mat ches = intSearch(base, s)) != NULL THEN
return(matches);
ELSE return(l eaf Search(base, s, one-level);
ELSE
I F (rmat ches = | eaf Search(base, s, subtree)) !=
NULL THEN ret urn(mat ches);
ELSE return(intsearch(base, s);

| F I engt h(base) == 0 THEN
FOR x I N root Search(s) DO
mat ches += (purportedMatch(x, tail (p));
ELSE
FOR x I N int Search(base, s) DO
mat ches += (purportedMatch(x, tail (p));
return(matches);
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-- Ceneral . M ght need to tighten the filter for short strings
-- in order to stop being flooded. Alternatively, this could be
-- done if the |l oose search hits a size limt

root Search(s: String): SET OF DN
{
I F length(s) == 2 THEN
return(search(NULL, one-level, s, {CountryNane,
Fri endl yCountryName, Organizati onNane},
{exact}, {Country, Organisation}));
-- test exact match only
-- probably a country code
ELSE
return(search(NULL, one-level, s, {OganizationNane,
Fri endl yCountryNane}, {substring, approx},
{Country, Organisation}));

i nt Search( base: DN, s: String)
{
| F present (base, OrgUnitNane) THEN
return(search(base, one-level, s, {OgUnitNane},
{substring, approx}, {OgUnit}));
ELSE | F present (base, O gani sati onNane) THEN
return(search(base, one-level, s, {OgUnitNane,
Local i tyNane}, {substring, approx},
{Organi zation, OgUnit, Locality}));
ELSE | F present (base, LocalityName) THEN
return(search(base, one-level, s, {OganisationNane},
{substring, approx}, {Locality});
ELSE
return(search(base, one-level, s, {OganisationNane,
Local i tyNane}, {substring, approx},
{Organisation, Locality}));

present(d: DN, t: AttributeType): BOOLEAN

{
FOR x IN d DO

IF x.type ==t THEN ret ur n( TRUE)
r et ur n( FALSE)

}
Sear chScope : = ENUMERATED (base-object, one-Ilevel, subtree)

| eaf Search(base: DN, s: String; search-scope: SearchScope)
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return(search(base, search-scope, s, {CommonNane, Surnane,
Userld}, {substring, approx}));
}

search(base: DN search-scope: SearchScope; s: string
alist SET OF AttributeType; matchtypes SET OF MatchType
obj ect O asses SET OF bjectd ass OPTIONAL): SET OF DN

{
-- mapped onto Directory Search, with OR conjunction
-- of filter itens
return dNSel ect (s, search-results, alist);

}

read(base: DN, alist SET OF AttributeType): SET OF Attribute;

-- mapped onto Directory Read

-- Types repeated to deal with nmultiple val ues

-- This would be inplenented by returning selected info
-- with the search operation

dNSel ect (s: String; dlist SET OF DN,
alist: SET OF AttributeType): 16SETOOF DN

{
exact, good: SET OF DN
FOR x INdlist DO
IF last(DN). Value == s THEN
exact += Xx;
ELSE IF FORy IN read(x, alist) DO
| F y.value == s THEN
good += Xx;
| F exact !'= NULL THEN return(exact);
| F good != NULL THEN return(good);
return(userQery(dlist));
}

user Query(dlist SET OF DN): SET OF DN
{

-- pass back up for manual checking
-- user can strip all matches to force progres...

}
head() -- return first element of |ist
tail () -- return list with first el enent renoved
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length() -- return size of I|ist
I ast () -- return last elenent of |ist

Figure 2: Matching Al gorithm
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