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1. Abstract

The Lightweight Directory Access Protocol [1] provides a means for
clients to interrogate and nodify information stored in a distributed
directory system The information in the directory is maintained as
attributes [2] of entries. Mst of these attributes have syntaxes
whi ch are human-readabl e strings, and it is desirable to be able to

i ndi cate the natural |anguage associated with attribute val ues.

Thi s docunent describes how | anguage codes [3] are carried in LDAP
and are to be interpreted by LDAP servers. Al inplenmentations MJST
be prepared to accept |anguage codes in the LDAP protocols. Servers
may or may not be capable of storing attributes with | anguage codes
in the directory. This docunent does not specify how to determ ne
whet her particular attributes can or cannot have | anguage codes.

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [4].

2. Language Codes
Section 2 of RFC 1766 [3] describes the | anguage code format which is

used in LDAP. Briefly, it is a string of ASCI| al phabetic characters
and hyphens. Exanples include "fr", "en-US" and "ja-JP"
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Language codes are case insensitive. For exanple, the | anguage code
"en-us" is the sane as "EN-US" and "en-US".

| mpl ement ati ons MUST NOT otherwi se interpret the structure of the
code when conparing two codes, and MJST treat themas sinply strings
of characters. Cient and server inplenentations MJST all ow any
arbitrary string which follows the patterns given in RFC 1766 to be
used as a | anguage code.

3. Use of Language Codes in LDAP

This section describes how LDAP i npl enentati ons MJST interpret
| anguage codes in perform ng operations.

In general, an attribute with a | anguage code is to be treated as a
subtype of the attribute without a | anguage code. |If a server does
not support storing | anguage codes with attribute values in the DT,
then it MUST always treat an attribute with a | anguage code as an
unrecogni zed attribute.

3.1. Attribute Description

An attribute consists of a type, a list of options for that type, and
a set of one or nore values. In LDAP, the type and the options are
conbined into the AttributeDescription, defined in section 4.1.5 of
[1]. This is represented as an attribute type name and a possi bl y-
enpty list of options. One of these options associates a natura

| anguage with values for that attribute.

| anguage-option = "lang-" | ang-code

| ang-code = printable-ascii ; a code as defined in RFC 1766
Mul tipl e | anguage options nay be present on a particul ar val ue.
The | anguage code has no effect on the character set encoding for
string representations of DirectoryString syntax val ues; the UTF-8
representation of Universal String (I1SO 10646) is always used.
Exampl es of valid AttributeDescription

gi venNane; | ang- en- US

CN; l ang-ja
In LDAP and in exanmples in this document, a directory attribute is
represented as an AttributeDescription with a list of values. Note

that the data could be stored in the LDAP server in a different
representation.
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3.2. Distingui shed Nanmes and Rel ative Di stingui shed Nanes

No attribute description options are pernmitted in D stinguished Nanes
or Rel ative Distinguished Nanes. Thus | anguage codes MJST NOT be
used in form ng DNs.

3.3. Search Filter

If a | anguage code is present in an AttributeDescription in a search
filter, then only attribute values in the directory which match the
base attribute type or its subtype, the | anguage code and the
assertion value match this filter.

Thus for exanple a filter of an equality match of type "nane;| ang-
en-US' and assertion value "Billy Ray", against the follow ng
directory entry

obj ectclass: top DCOES NOT MATCH (wrong type)

obj ectcl ass: person DOES NOT MATCH (wrong type)
name; |l ang-EN-US: Billy Ray MATCHES

nane; | ang-EN-US: Billy Bob DOES NOT MATCH (wrong val ue)

CN; | ang-en-us: Billy Ray MATCHES

CN; | ang- EN- US; dynam c: Billy Ray MATCHES

CN; l ang-en; dynanmic: Billy Ray DCES NOT MATCH (differing | ang-)
nane: Billy Ray DCES NOT MATCH (no | ang-)

SN:. Ray DOES NOT MATCH (wrong val ue)

(Note that "CN' and "SN' are subtypes of "nane".)

Client inplenentors should however note that providing a | anguage
code in a search filter AttributeDescription will often filter out
desirabl e val ues where the | anguage code does not match exactly. For
exanple, the filter (nane;lang-en=Billy Ray) does NOT natch the
attribute "name;lang-en-US: Billy Ray".

If the server does not support storing | anguage codes with attribute
values in the DIT, then any filter which includes a | anguage code
will always fail to match, as it is an unrecognized attribute type.
No error woul d be returned because of this; a presence filter would
evaluate to FALSE and all other forms to Undefi ned.

If no | anguage code is specified in the search filter, then only the
base attribute type and the assertion value need match the value in
the directory.

Thus for exanple a filter of an equality match of type "nanme" and
assertion value "Billy Ray", against the following directory entry
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obj ectclass: top

obj ectcl ass: person

nane; |l ang- EN-US: Billy Ray

nane; | ang-EN-US: Billy Bob

CN; | ang- EN- US; dynam c: Billy Ray
CN; | ang-en; dynanmic: Billy Ray
nane: Billy Ray

SN: Ray

Use of Language Codes in LDAP

May 1999

DOES NOT MATCH (wrong type)
DOES NOT MATCH (wrong type)
MATCHES
DCES NOT MATCH (wrong val ue)
MATCHES
MATCHES
MATCHES
DOES NOT MATCH (wrong val ue)

Thus in general, clients SHOULD NOT use the | anguage code option in
AttributeDescription fields in search filters.

3.4. Conpare

A | anguage code can be present in an AttributeDescription used in a
conpare request AttributeVal ueAssertion. This is to be treated by
servers the sane as the use of |anguage codes in a search filter with
an equality match, as described in the previous section. |If there is
no attribute in the entry with the same subtype and | anguage code,
the noSuchAttri buteType error will be returned.

Thus for exanple a conpare request of type "name" and assertion val ue
"Johann", against an entry with all the followng directory entry

obj ectclass: top

obj ectcl ass: person

gi venNane; | ang- de- DE: Johann
CN: Johann Sibelius

SN: Si belius

wi Il cause the server to return conpareTrue.

However, if the client issued a conpare request of type "nane;!| ang-
de" and assertion value "Johann" agai nst the above entry, the request
woul d fail with the noSuchAttri buteType error.

If the server does not support storing | anguage codes with attribute
values in the DIT, then any conparison which includes a | anguage code
will always fail to locate an attribute type, and noSuchAttri buteType
wi |l be returned.

Thus in general, clients SHOULD NOT use the | anguage code option in
AttributeDescription fields in the conpare request.

3.5. Requested Attributes in Search

Clients MAY provide | anguage codes in AttributeDescription in the
requested attribute list in a search request.
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If a language code is provided in an attribute description, then only
attribute values in a directory entry which have the sanme | anguage
code as that provided are to be returned. Thus if a client requests
an attribute "description;lang-en", the server MJST NOT return val ues
of an attribute "description" or "description;lang-fr".

Clients MAY provide in the attribute list nmultiple
AttributeDescription which have the sanme base attribute type but
different options. For exanple a client MAY provide both "name; |l ang-
en" and "nane;lang-fr", and this would permt an attribute with

ei ther | anguage code to be returned. Note there would be no need to
provi de both "name" and "nane; | ang-en" since all subtypes of nane
woul d match "name".

If a server does not support storing | anguage codes with attribute
values in the DIT, then any attribute descriptions in the list which
i ncl ude | anguage codes are to be ignored, just as if they were
unknown attribute types.

If a request is nade specifying all attributes or an attribute is
requested wi thout providing a | anguage code, then all attribute
val ues regardl ess of their |anguage code are returned.

For exanple, if the client requests a "description" attribute, and a
mat chi ng entry contains

obj ectclass: top

obj ect cl ass: organi zation

O Software GrbH

description: software

description; | ang-en: software products

descri ption; | ang-de: Softwareprodukte
post al Address: Berlin 8001 Germany

post al Addr ess; | ang-de: Berlin 8001 Deutschl and

The server will return:
description: software
description; |l ang-en: software products
descri ption; | ang-de: Softwareprodukte
3.6. Add Qperation
Clients MAY provide | anguage codes in AttributeDescription in
attributes of a newentry to be created, subject to the limtation

that the client MJUST NOT use | anguage codes in the attribute value or
val ues which formthe RDN of the entry.
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A client MAY provide nultiple attributes with the sane attribute type
and val ue, so long as each attribute has a different |anguage code,
and at nobst one attribute does not have a | anguage code option

Servers which support storing | anguage codes in the DIT MJST al | ow
any attribute it recognizes that has the Directory String syntax to
have a | anguage option associated with it. Servers SHOULD al | ow

| anguage options to be associated with other attributes.

For exanple, the following is a |l egal request.

obj ectclass: top

obj ectcl ass: person

obj ectcl ass: residential Person

nane: John Smith

CN: John Smith

CN; | ang-en: John Smith

SN: Smith

street Address: 1 University Street
street Address; |l ang-en: 1 University Street
street Address; lang-fr: 1 rue Universite
housel dentifier;lang-fr: 9e etage

If a server does not support storing | anguage codes with attribute
values in the DIT, then it MJST treat an AttributeDescription with a
| anguage code as an unrecogni zed attribute. If the server forbids the
addi ti on of unrecognized attributes then it MJST fail the add request
with the appropriate result code.

3.7. Modify Operation

A client MAY provide a | anguage code in an AttributeDescription as
part of a nodification elenment in the nodify operation

Attribute types and | anguage codes MJST match exactly agai nst val ues
stored in the directory. For exanple, if the nodification is a
"delete", then if the stored values to be del eted have a | anguage
code, the | anguage code MJST be provided in the nodify operation, and
if the stored values to be deleted do not have a | anguage code, then
no | anguage code is to be provided.

If the server does not support storing | anguage codes with attribute
values in the DIT, then it MJST treat an AttributeDescription with a
| anguage code as an unrecogni zed attribute, and MUST fail the request
with an appropriate result code.
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3.8. Diagnostic Messages

Servers SHOULD use only printable ASCII characters in the
error Message field, as not all clients will be able to display the
full range of Unicode.

4. Differences from X 500(1997)

X.500(1997) defines a different mechanism contexts, as the means of
representing | anguage tags. This section sunmarizes the nmjor
di fferences in approach.

a) An X 500 operation which has specified a | anguage code on a val ue
mat ches a value in the directory w thout a | anguage code.

b) LDAP references RFC 1766, which allows for | ANA registration of
new t ags.

c) LDAP does not allow | anguage codes in distingui shed names.

d) X. 500 describes subschenma admi nistration procedures to allow
| anguage codes to be associated with particular attributes types.

5. Security Considerations
There are no known security considerations for this docunent. See
the security considerations sections of [1] and [2] for security
consi derati ons of LDAP in general
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Ful | Copyright Statenent
Copyright (C The Internet Society (1999). Al Rights Reserved.

Thi s docunent and translations of it may be copied and furnished to
ot hers, and derivative works that conment on or otherwi se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |anguages ot her than
Engl i sh.

The Iimted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORVATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE
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