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Abst ract

Thi s docunent describes a procedure for nmapping between Service
Location Protocol (SLP) service advertisenments and |ightwei ght
directory access protocol (LDAP) descriptions of services. The
docunent covers two aspects of the nmapping. One aspect is napping
bet ween SLP service type tenplates and LDAP directory schena.
Because the SLP service type tenplate grammar is relatively sinple,
mappi ng from service type tenplates to LDAP types is straightforward
Mapping in the other direction is straightforward if the attributes
are restricted to use just a few of the syntaxes defined in RFC 2252.
If arbitrary ASN. 1 types occur in the schema, then the mapping is
nmore conpl ex and may even be inpossible. The second aspect is
representation of service information in an LDAP directory. The
recomrended representation sinplifies interoperability with SLP by
allowing SLP directory agents to backend into LDAP directory servers
The resulting systemall ows service adverti senents to propagate
easily between SLP and LDAP.
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1.0 I ntroduction

SLP tenplates [1] are intended to create a sinple encoding of the
syntactic and semantic conventions for individual service types,
their attributes, and conventions. They can easily be generated,
transmtted, read by humans and parsed by programs, as it is a string
based syntax with required corments. Directory schemas serve to
formalize directory entry structures for use with LDAP [2] These
directories serve to store information about many types of entities.
Net wor k services are an exanple of one such entity.
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Interoperability between SLP and LDAP is inportant so clients using
one protocol derive benefit from services registered through the
other. In addition, LDAP directory servers can serve as the backend
for SLP directory agents (DAs) if interoperability is possible In
order to facilitate interoperability, this docunent creates mappi ngs
bet ween the SLP tenpl ate granmar and LDAP directory schemn, and

est abli shes sone conventions for representing service advertisenents
in LDAP directories. The goal of the translation is to allow SLPv2
queries (which are syntactically and semantically equivalent to
LDAPv3 string queries [7]) to be submitted to an LDAP directory
server by an SLP DA backended i nto LDAP without extensive processing
by the DA

The sinple notation and syntactic/semantic attribute capabilities of
SLP tenplates map easily into directory schemas, and are easily
converted into directory schemas, even by automated neans. The
reverse may not be true. If the LDAP schena contains attributes with
unrecogni zed or conpl ex syntaxes, the translation may be difficult or
i npossi ble. |f, however, the LDAP schema only uses a few of the
common syntaxes defined in RFC 2252 [8], then the translation is nore
straightforward. In addition, to foster conplete bidirectionality,
the mapping nust follow a very specific representation in its DESC
attributes

Thi s docunent outlines the correct nmappings for SLP tenplates into
the syntactic representation specified for LDAP directory schema by
RFC 2252 [8]. This syntax is a subset of the ASN. 1/ BER described in
the X. 209 specification [9], and is used by the LDAPv3 [2] directory
schena. Likew se, rules and guidelines are proposed to facilitate
consi stent mappi ng of ASN. 1 based schemas to be translated in the SLP
tenpl ate grammar. Finally, a proposal for a representation of service
advertisenents in LDAP directory services is nade that facilitates
SLP interoperability.

Except when used as elenents in the definition of LDAP schemas, the
key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [16].

2.0 Mapping SLP Tenpl ates to LDAP Schema
We define the foll owing abstract object class as the parent class for

all services. Any specific service type is a subclass of this, with
its own attributes:
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( 1.3.6.1.4.1.6252.2.27.6.2.1

NAME ' sl pServi ce

DESC ' parent superclass for SLP services

ABSTRACT

SUP top

MJUST ( tenpl ate-nmaj or-versi on-nunber $
t enpl at e- mi nor - ver si on- nunber $
description $
tenplate-url-syntax $
servi ce-advert-service-type $
servi ce-advert-scopes )

MAY  ( service-advert-url-authenticator $
service-advert-attribute-authenticator ) )

The attributes correspond to various parts of the SLP service
tenpl ate and SLP service advertisenent.

SLP service type tenplates begin with four definitions that set the
context of the tenplate:

tenpl ate-type - This defines the service type of the tenplate. The

service type can be a sinple service type, like "service:ftp", an
abstract service type, like "service:printer" or a concrete
service type, like "service:printer:lpr". The type nane can
additionally include a naming authority, for exanple
"service:printer.sun:local". The name that appears in this field

omts the "service:" prefix.

tenpl ate-version - A string containing a major and minor version
nunber, separated by a period.

tenpl at e-description - A block of human readabl e text describing
what the service type does

tenpl ate-url-syntax - An ABNF [6] granmar describing the service
type specific part of the service URL.

The SLP tenplate-type definition is used as the name of the LDAP
object class for the template, a subclass of the "slpService" class,
together with the "service" prefix to indicate that the nane is for a
service. In the translating service type nane, colons and the period
separating the nanming authority are converted into hyphens. |If the
tenpl ate defines an SLP concrete type, the concrete type nanme is
used; the abstract type name is never used. For example, the
tenplate for "service:printer:lpr" is translated into an LDAP obj ect
class called "service-printer-lpr". Furthernore, if the type nane
contains a namng authority, the naming authority name nust be
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i ncluded. For exanple, the service type name
"service:printer.sun:local" becones "service-printer-sun-local". The
LDAP obj ect class is always "STRUCTURAL".

The tenpl ate-version definition is partitioned into two attributes,
t enpl at e- mgj or - ver si on- nunber and tenpl at e-m nor-ver si on- nunber. The
LDAP definition for these attributes is:

( 1.3.6.1.4.1.6252.2.27.6.1.1
NAME 't enpl at e- maj or - ver si on- nunber’
DESC ' The mmj or version nunber of the service type tenplate’
EQUALI TY i nt eger Mat ch
SYNTAX 1.3.6.1.4.1.1466. 115. 121. 1. 27
S| NGLE- VALUE

( 1.3.6.1.4.1.6252.2.27.6.1.2
NAME 't enpl at e- mi nor - ver si on- nunber’
DESC ' The m nor version nunber of the service type tenplate’
EQUALI TY i nt eger Mat ch
SYNTAX 1.3.6.1.4.1.1466. 115. 121. 1. 27
S| NGLE- VALUE

)

The tenplate-url-syntax definition in the SLP tenplate is described
by the followi ng attribute:

( 1.3.6.1.4.1.6252.2.27.6.1.3
NAME 't enpl at e-url -synt ax
DESC ' An ABNF grammar describing the service type
specific part of the service URL
EQUALI TY caseExact | A5Mvat ch
SYNTAX 1.3.6.1.4.1.1466. 115.121.1. 26
S| NGLE- VALUE
)

The tenpl ate-description attribute is translated into the X 520
standard attribute "description" [3].

We further establish the convention that SLP tenplate characteristics
that can’t be translated into LDAP are inserted into the DESC field
of the object class definition. The itens are separated by enpty
lines (consisting of two "LINE FEED' characters), are preceded by a
LI NE FEED character, and are tagged at the beginning of the line to
i ndi cate what they represent. This allows the tenplate to be
reconstructed fromthe schema by properly parsing the coments.
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The bul k of an SLP tenplate consists of attribute definitions. There
are four itens in an SLP tenplate attribute definition that need to
be mapped i nto LDAP:

Attribute Nanme - Since SLPv2 attribute nanes are defined to be
conpatible with LDAPv3, SLP attributes map directly into LDAP
attributes with no change. Similarly, LDAP attributes nmap directly
to SLP attri butes.

Attribute Type - The SLP attribute type is nmapped into the LDAP
attribute type.

Attribute Flags - The SLP attribute flags are mapped into
characteristics of the LDAP attribute definition, or into the DESC
field if no equivalent LDAP attribute definition characteristic
occurs.

Default and Al l owed Values - These nmust be handl ed by the client
or a DA enabled to handle tenplates, as in SLP. For reference,
however, they should be included in the DESC field of the LDAP
attribute definition.

Descriptive Text - The SLP tenpl ate descriptive text should be
mapped into the DESC fi el d.

We di scuss mappi ng of types, flags, default and all owed val ues, and
descriptive text in the subsections bel ow

O Ds for SLP tenplate conversi on schenma el enents are standardi zed
under the enterprise nunber of SrvLoc.Org (6252) [18].

For purposes of representing an SLP entry, we also define two
st andardi zed LDAP syntaxes and attributes with standardi zed O Ds.

( 1.3.6.1.4.1.6252.2.27.6.2.2
DESC ' SLP Servi ce Type
)
Defines the syntax for the service type nane. The syntax is defined
in the BNF for the service URL in RFC 2609 Section 2.1 [1].
( 1.3.6.1.4.1.6252.2.27.6.2.3
DESC ' SLP Scope
)

Defines the syntax for the scope nane. The syntax is defined in the
BNF for scope nanes in RFC 2608 Section 6.4.1 [5].
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( 1.3.6.1.4.1.6252.2.27.6.1.4
NAME ' servi ce-advert-service-type
DESC ' The service type of the service advertisenent, including
the "service:" prefix.
EQUALI TY caseExact | A5\at ch
SYNTAX 1.3.6.1.4.1.6252.2.27.6.2.2
S| NGLE- VALUE

)

Defines an attribute for the service type nane.

( 1.3.6.1.4.1.6252.2.27.6.1.5
NAME ' servi ce-advert-scopes
DESC "A list of scopes for a service advertisenent.’
EQUALI TY caseExact | ASMat ch
SYNTAX 1.3.6.1.4.1.6252.2.27.6.2.3

)

Defines a nultivalued attribute for the scopes.

Searches for abstract types can be made with an LDAP query that

wi | dcards the concrete type. For exanple, a search for all service
advertisenents of the printer abstract type can be nade with the
foll owi ng query:

(service-advert-service-type=service:printer:*)

SLP specifies that service URLs and attribute |ists can be
acconpani ed by a structured authenticator consisting of a digital
signature and information necessary to verify the signature. A
syntax and two standardi zed SLP attributes are defined for this
pur pose:

( 1.3.6.1.4.1.6252.2.27.6.2.3 DESC ' SLP Aut henticator’)

The syntax of an SLP authenticator is the bytes of the
aut henticator in network byte order, see RFC 2608, Section 9.2

[5].

( 1.3.6.1.4.1.6252.2.27.6.1.6
NAME ' servi ce-advert-url-authenticator’
DESC ' The authenticator for the URL, null if none.
SYNTAX 1.3.6.1.4.1.6252.2.27.6.2.3
SI NGLE- VALUE

)

This attribute contains the SLP URL authenticator, as defined in
RFC 2608, Section 9.2 [5].
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( 1.3.6.1.4.1.6252.2.27.6.1.7
NAME ' service-advert-attri bute-authenticator’

DESC ' The authenticator for the attribute list, null if none.’
SYNTAX 1.3.6.1.4.1.6252.2.27.6.2.3
SI NGLE_VALUE

)

This attribute contains the SLP attri bute authenticator, as
defined in RFC 2608, Section 9.2 [5].

2.1 Mapping fromSLP Attribute Types to LDAP Attribute Types

We define the mapping from SLP attribute types to LDAP as foll ows:

SLP Type ASN. 1 Type LDAP Type
I nt eger | NTEGER | NTEGER
String DirectoryString Directory String
Bool ean BOCOLEAN Bool ean
Opaque OCTET STRI NG Cctet String
Keywor d (N A I A5 String

The foll owi ng subsections discuss further details of the mapping.
2.1.1 I nteger

SLP integers conpare as integers when performng a query. LDAP
i ntegers behave simlarly. Consequently, the mapping fromthe SLP
integer type to LDAP is INTEGER, with the integerMatch matching rule.

2.1.2 String

SLP strings are encoded as described in the SLP protocol
specification [5]. Al value strings are considered case insensitive
for matching operations. SLP strings are not null terminated and are
encoded in UTF-8.

SLP strings are mapped to the LDAP Directory String type. The
Directory String type exactly matches the SLP string type, i.e. it is
a non-null termnated UTF-8 string. The casel gnoreMatch equality

rul e, casel gnoreOrderingMatch ordering rule, and

casel gnoreSubstringsMatch substring rule are used for conparing
string attribute val ues.
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2. 1.3 Bool ean

Bool ean attri butes may have one of two possible values. In SLP
these values are represented as strings, TRUE and FALSE. In SLP' s
string encodi ng of a bool ean val ue, case does not matter.

The SLP Bool ean type maps directly into an LDAP BOOLEAN. The
caselgnoreMatch rule is used for equality matching.

2.1. 4 Opaque

SLP attribute values of type Opaque are represented as OCTET STRI NG
in LDAP, and the octetStringMatch matching rule is used to conpare
t hem

2.2 Keyword Attributes

SLP service type tenplates allow the definition of keyword
attributes. Keyword attributes are attributes whose only
characteristic is their presence. Keyword attributes have no fl ag

i nformati on, nor any default or allowed values (since, by definition,
they have no val ues).

ASN. 1 has no concept of keyword attributes. Keyword attributes are
translated into a "May" clause in the ASN. 1 class definition for the
service type. If the keyword attribute is present, then its value is
of no consequence, but for consistency we make it sinply the NUL
character, "\00".

2.3 Tenpl ate Fl ags

SLP tenpl ate flags can be handl ed as described in the follow ng
subsecti ons.

2.3.1 Multi-val ued

Mul ti-valued attributes are defined in an SLP tenpl ate using the one
value. Al values for a given attribute nust be of the sane type.

LDAP attribute definitions require that a single valued attribute

include the SINGLE-VALUE tag if the attribute is single valued.
O herwi se, the attribute is assumed to be nultivalued by default.
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2.3.2 Optiona

SLP uses the 'O flag to indicate an attribute may or nmay not be
present. These optional attributes are defined using the "Muy"
clause in the ASN. 1 definition class definition for the service type.
Al'l other attributes nust be defined as a "Must".

2.3.3 Litera

ASN. 1 does not have a mechanismto indicate that the values of an
attribute may not be translated from one | anguage to another, since
ASN. 1 scherma are not typically translated. This flag is dropped when
translating a tenplate, but presence of the flag should be noted in
the DESC field. It should be placed on a separate |ine and tagged
with "Literal:" so the tenplate can be reconstructed fromthe schema.

2.3.4 Explicit Matching

The SLP tenplate syntax uses a flag of ' X to indicate that an
attribute nmust be present in order for the query to be properly
satisfied. There is no provision for requiring that particul ar
attributes be in a query. Consequently, this flag is dropped when
translating a tenplate, but presence of the flag should be noted in
the DESC field. It should be placed on a separate |ine and tagged
with "Explicit:" so the tenplate can be reconstructed fromthe
schema.

2.4 Default and Al l owed Val ue Lists

The SLP tenplate grammar provides the capability to define default
and all owed values for an attribute. The SLP protocol does not
enforce these restrictions on registered attributes, however. The
default and all owed val ues may be used by client side applications,
or alternatively it may also be used by DAs to initialize
registrations having no attributes and to limt attribute values to
the tenpl ate all owed val ues.

LDAP servers al so do not support default and all owed val ues on
attributes. Therefore, enforcenent of default and allowed values in
SLP tenplates is left up to the clients or a DA, if the DAis
backending into LDAP. The default and all owed val ues shoul d be
included in the DESC field. The comments should be placed on separate
lines and | abeled with the "Default:" and "Allowed:" tags to all ow
reconstruction of the tenpl ate.
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2.5 Descriptive Text

The descriptive text associated with an attribute definition should
be included in the DESC field. It should start on a separate |line and
begin with the "Description:" tag.

2.6 Generating LDAP Attribute O Ds

LDAP attributes require an OD. In general, there is no a priori way
that an al gorithm can be defined for generating O Ds, because it wll
depend on the conventions used by the organization devel oping the
tenplate. In sone cases, an organization's procedure for generating
O Ds may be regular enough that a tenpl ate devel oper can
algorithmcally generate O Ds off of an assigned root. \Watever neans
is used, the tenplate devel oper should assure that unique O Ds are
assigned to each SLP attribute that is translated into an LDAP
attribute.

2.7 Exanple

The tenpl ate included below is a hypothetical abstract printer
service tenplate, simlar to that described in [10].

tenpl ate-type = printer
tenpl ate-version = 0.0

t enpl at e-description =

The printer service tenplate describes the attributes supported by
network printing devices. Devices nay be either directly
connected to a network, or connected to a printer spooler that
under st ands the a network queui ng protocol such as IPP, |pr or the
Salutation Architecture

tenpl ate-url -syntax =
; The URL syntax is specific to the printing protocol being
; enpl oyed

description = STRI NG
# This attribute is a free formstring that can contain any
# site-specific descriptive information about this printer

printer-security-nechani sns-supported = STRING L M

none

# This attribute indicates the security nechani sns supported
tls, ssl, http-basic, http-digest, none
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printer-operator = STRRNGOL M

# A person, or persons responsible for maintaining a
# printer on a day-to-day basis, including such tasks
# as filling enpty nedia trays, enptying full output

# trays, replacing toner cartridges, clearing sinple

# paper jams, etc.

printer-1ocation-address = STRING O

# Physical / Postal address for this device. Useful for

# nailing dowmn a group of printers in a very large corporate
# network. For exanple: 960 Main Street, San Jose, CA 95130

printer-priority-queue = BOOLEAN O

FALSE

# TRUE indicates this printer or print queue is a priority
# queui ng devi ce.

printer-nunmber-up = | NTEGER O

1

# This job attribute specifies the nunber of source

# page-inmages to i npose upon a single side of an instance
# of a selected nmedium

1, 2, 4

printer-paper-output = STRRNG ML O

st andard

# This attribute describes the node in which pages out put
# are arranged.

standard, noncollated sort, collated sort, stack, unknown

2000

We assune that the concrete type "service:printer:lpr" for printers
that speak the LPR protocol [4] has the follow ng tenplate
definition:

Kenpf ,

tenpl ate-type = printer:|pr
tenpl ate-version = 0.0

t enpl at e-description =

The printer:|lpr service tenplate describes the attributes
supported by network printing devices that speak the

LPR protocol. No new attributes are included.

tenpl ate-url -syntax = queue
queue = ; The queue nane, see RFC 1179.
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The LDAP class definition for the "service:printer:|pr

concrete

service type is translated as foll ows:

( ---place the assigned O D here---

)

NAME 'service-printer-|pr’

DESC 'Description: The printer:lpr service tenplate
describes the attributes supported by network printing
devi ces that speak the LPR protocol. No new attributes
are included.

URL Syntax: queue
queue = ; The queue nane, see RFC 1179.
SUP sl pService
MJUST ( description $ security-mechani sms-supported $
| abel edURI)
MAY  ( operator $ location-address $ priority-queue $
nunmber -up $ paper - out put)

The attribute definitions are translated as foll ows:

( ---place the assigned O D here---

NAME ' printer-security-nechani sns-supported
DESC ' Description: This attribute indicates the security mechani sns
support ed.

Def aul t: val ue
Al lowed: tls, ssl, http-basic, http-digest, none

Literal:’
EQUALI TY casel gnoreMat ch
ORDERI NG casel gnor eOr deri nghat ch
SUBSTR casel gnor eSubstri ngsMat ch
SYNTAX 1.3.6.1.4.1.1466.115.121. 1. 15

---place the assigned O D here---

NAME ’ pri nter-operator’

DESC ' Description: A person, or persons responsible for
mai ntaining a printer on a day-to-day basis, including
such tasks as filling empty nedia trays, enptying ful
output trays, replacing toner cartridges, clearing sinple
paper jams, etc.
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Literal:’
EQUALI TY casel gnoreMat ch
ORDERI NG casel gnor eOr deri nghat ch
SUBSTR casel gnor eSubstri ngsMat ch
SYNTAX 1.3.6.1.4.1.1466.115.121. 1. 15

)

( --place the assigned OD here---

NAME ' printer-1ocation-address’

DESC ' Description Physical/Postal address for this device.
Useful for nailing down a group of printers in a very
| arge corporate network. For exanple: 960 Main Street,
San Jose, CA 95130.°

EQUALI TY casel gnoreMat ch

ORDERI NG casel gnor eOr deri nghat ch

SUBSTR casel gnor eSubstri ngshat ch

SYNTAX 1.3.6.1.4.1.1466.115.121. 1. 15

SI NGLE- VALUE

( ---place the assigned O D here---
NAME ' printer-priority-queue’
DESC ' Description: TRUE indicates this printer or print
queue is a priority queuing device.’
EQUALI TY bool eanMat ch
SYNTAX 1.3.6.1.4.1.1466.115.121.1.7
SI NGLE- VALUE

( ---place the assigned OD here---

NAME '’ print er - nunber - up’

DESC ' Description: This job attribute specifies the number
of source page-imges to inpose upon a single side of
an instance of a selected nmedium This attribute is
| NTEGER.

Default: 1
Al lowed: 1, 2, 3, &4
EQUALI TY i nt eger Mat ch

SYNTAX 1.3.6.1.4.1.1466. 115.121. 1. 27
S| NGLE- VALUE
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( ---place the assigned OD here---
NAME ' pri nt er - paper - out put’
DESC ' Description: This attribute describes the node in
whi ch pages output are arranged. Default value is
st andar d.

Default: standard

Al | owed: standard, noncoll ated sort, collated sort,
stack, unknown.
Literal:’
EQUALI TY casel gnhoreMat ch
ORDERI NG casel gnor eOrderi nghat ch
SUBSTR casel gnor eSubst ri ngsiat ch
SYNTAX 1.3.6.1.4.1.1466. 115.121.1. 15

)
3.0 Attribute Name Conflicts

LDAP has a flat nane space, and attribute nanes and O Ds nust be
unique in a directory server. In order to avoid nanme conflicts in the
translation of SLP tenplates to LDAP schemas, tenpl ate devel opers may
want to consider prepending the nane of the service type to the
attribute. Postprocessing attribute nanes to make them uni que when
translated is not possible, because it would require the DA to
rewite queries before submtting themto the directory server. In
addi tion, devel opers should use standard LDAP attributes when such
attributes are avail abl e.

In the above exanple tenplate, the abstract type nanme "printer" is
prepended to attributes to avoid conflicts. The standard
"description" attribute defined by X 520 [3] is used to translate the
tenpl ate description attribute.

4.0 Mapping from Scherma to Tenpl at es

The reverse mapping from LDAP schema to SLP service type tenpl ates
requires dealing with both LDAP and ASN.1 data types. RFC 2252
defines 33 attribute syntaxes that should be supported by LDAP
directory servers. These syntaxes are defined using BNF for strings
or using ASN.1 for binary valued attributes defined by X 520.

Mappi ng of the LDAP data types into SLP tenplate types is fairly
straightforward, but mapping arbitrary ASN.1 data types is sonewhat
nmore conplicated and requires encoding the ASN.1 data type into a
string. To a certain extent, this masks the ASN. 1 data type because
it becones inpossible to distinguish between a native string having
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content equivalent to an encoded ASN. 1 string. However, inclusion of
the ASN. 1 data type in the conmrent provides additional informtion
should a reverse transformation from SLP to ASN. 1 be required.

The foll owi ng subsections deal with both LDAP and ASN. 1 attribute
data type nmappings.

4.1 Mapping LDAP Attribute Syntaxes to SLP Attribute Types

The foll owi ng table contains the mappi ngs for LDAP syntaxes to SLP
data types:

LDAP Type SLP Type
ACl Item NA
Access Poi nt NA
Attribute Type Description NA
Audi o Opaque
Bi nary ASN. 1 escape
Bit String String
Bool ean Bool ean
Certificate Opaque
Certificate List Opaque
Certificate Pair Opaque
Country String String
DN String
Data Quality Syntax NA

Del i very Met hod NA
Directory String String
DI T Content Rule Description NA
DIT Structure Rule Description NA

DL Submit Perm ssion NA
DSA Quality Syntax NA
Enhanced Gui de NA

Facsim | e Tel ephone Number
Fax

General i zed Tine

Qui de

I A5 String

| NTEGER

JPEG

LDAP Synt ax Descri ption

LDAP Scherma Definition

LDAP Schema Description

Mast er and Shadow Access Points
Mat chi ng Rul e Description

Mat chi ng Rul e Use Description
Mai | Preference

SEEEEE59 25290
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MHS OR Address String
Modi fy Rights NA
Nane and Optional U D NA
Nanme Form Description NA
Nuneric String String
oj ect C ass Description NA
Cctet String Opaque
ab String
O her Mai | box String
Post al Address String
Protocol |nformation NA
Present ati on Address String
Printable String String
Substring Assertion NA

Subtree Specification NA
Supplier Information NA
Suppl i er or Consuner NA
Suppl i er And Consuner NA
Supported Al gorithm NA

DSE Type NA

Tel ephone Number String
Tel etex Terminal Ildentifier String
Tel ex Number String
UTC Ti me String

4.2 Mapping ASN. 1 Types to SLP Types

ASN. 1 enpl oys a much richer set of data types than provided by SLP.
The tabl e bel ow show the napping of selected ASN.1 data type to their
nearest SLP equivalent. Because of the conplexity and flexibility of
ASN. 1, a conplete Iist cannot be provided.

As sanple of some ASN. 1 encodings and their mappings to SLP:

ASN. 1 type SLP type
| NTEGER I nt eger
BOOLEAN Bool ean
ENUMERATED String
OBJECT | DENTI FI ER String
COCTET STRI NG Opaque
REAL String

Data types that do not map directly to SLP data types shoul d be
defined as either a String, or as Opaque. ASN. 1 types that may only
contain valid characters for Strings, as defined in X. 680 [9] should
be encoded as strings. ASN. 1 types such as GraphicString that change
their character set encoding in part way through a val ue shoul d not
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be encoded as strings, however, |If such types are required, the SLP
Opaque type should be used. In either case, the first line of the
help text is used to indicate the original ASN. 1 data type.

The foll owi ng subsections describe how to convert fromthe ASN. 1 BER
[9] to the SLP tenplate for the different types in the tabl e above.

4.2.1 |Integer

Both SLP tenplates and ASN. 1 support Integers, so there is a one to
one nmappi ng between an SLP Integer attribute and an ASN. 1 | nteger
attribute. Details on the encoding of integers is summuarized in the
SLP tenplate to ASN. 1 section above.

4. 2.2 Bool ean

Bool ean val ues are supported by both SLP and ASN. 1, though on wire
encodings differ. X 680 [9] specifies zero and non-zero encoding for
bool eans, where SLP encodes bool eans using the strings TRUE and
FALSE. 1In general, nost LDAP servers will use the LDAP Bool ean type
(which is a string), so again the ASN. 1 type should be recorded in
the comment or it will be |ost.

4.2.3 Enunerated

SLP tenpl ates support the concept of enunerations through the listing
of allowed values in the attribute definition. These enunerations
are not strictly binding on clients or DAs, but they are sinmlar to
the ASN. 1 definition of enunerations. BER encodes the ASN. 1
enuneration by passing the nunber of the elenment’s position in the
enuneration. This requires both sides to have know edge of the
specific enuneration prior to decoding an enuneration’s value. SLP
provi des no specific support for transmtting enunerations. They are
simply String types. Information on the ASN. 1 type and ASN. 1 encodi ng
of the enuneration values is recorded in the comrent.

Exanpl e:

color-supported = STRING M

none

# ASN. 1: Enuneration

# ASN. 1 Mapping: none = 0, highlight = 1, three color = 2,
# four color = 4, nonochromatic =5

#This attribute specifies whether the Printer supports

# color and, if so, what type.

none, hi ghlight,three col or, four col or, nonochronatic
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4.2.4 bject ldentifier

oject identifiers(ODs) are commonly used in the ASN.1 world to
identify object and attributes. QO Ds are a nunerical representation
of an elenent’s place in the naming hierarchy. Each elenent at a
particul ar level of a hierarchy has a uni que nunber assigned within
that level of the hierarchy. A sanple OD would be the naming tree
for SNMP MBs: iso(1) org(3) dod(6) internet(1) mgnt(2) mb(1l) would
be witten as the string "1.3.6.1.2.1".

Because this representation reduces down to a string of dot separated
nunbers, this maps easily to the SLP String type. The help text for
this elenent should indicate it is an ASN.1 O D

identifier = STRING
# ASN.1: OD
# The object identifier for this SNMP agent.

4.2.5 Cctet String

An ASN. 1 octet string should be nmapped to an Opaque in an SLP
tenplate. An octet string is a sequence of bytes, whereas an Qpaque
is a a string that encodes a sequence of bytes. Again, the ASN. 1 type
is lost unless recorded in the conment.

4.2.6 Rea

There is no direct mappi ng between floating point nunbers and any SLP
data types. Attributes having the ASN. 1 type of Real are mapped to
SLP type String. Comments are added to the attribute help text

i ndicating the value was originally an ASN.1 real. For exanple:

wei ght = STRI NG
# ASN. 1: Rea
# The obj ects weight in pounds.

4.3 Example ASN. 1 Schenmm

The following is an exanple schema for an exported fil esystem The
section presents it as in ASN.1 and the followi ng section shows the
SLP tenplate translation. The tenplate translati on does not capture
the actual attribute format for the Set type, that would be done in
the LDAP client software making the translation. Note that even
though the class definition does not conformw th the previously

defined conventions for SLP classes, the schema can still be
translated into an SLP tenplate. The syntax used in this exanple
foll ows
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-- Abstraction of a fstab entry (a "mount").
-- These | ookups would likely be performed by an
-- an automounter type application.
nmount OBJECT- CLASS ::={
SUBCLASS OF { top }
MUST CONTAI N { nount Host |
mount Directory |
mount Type

}
MAY CONTAIN { rount Option |
nmount DunpFr equency |
mount PassNo

}
ID{ <oidl>}

- The nount host.
nmount Host ATTRI BUTE :: = {
W TH SYNTAX casel gnoreStri ng
EQUALI TY MATCHI NG RULE casel gnor eMat ch
SI NGLE VALUE
ID{ <oid2>}

- The file systemto nmount.

mount Directory ATTRI BUTE ::= {
W TH SYNTAX casel gnoreString
EQUALI TY MATCHI NG RULE casel gnor eMat ch
SI NGLE VALUE

ID{ <o0id3>}
}
- The type of file system bei ng nount ed.
mount Type ATTRI BUTE :: = {

W TH SYNTAX | NTECER { ufs(1),
hsfs(2),
nfs(3),
rfs(4)

}

EQUALI TY MATCHI NG RULE i nteger Mat ch

SI NGLE VALUE

ID{ <oid4>}

}
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- Options for the nount operation.

mount Opt i on ATTRI BUTE :: = {
W TH SYNTAX casel gnoreStri ng
EQUALI TY MATCHI NG RULE casel gnoreString
ID{ <oid5>}

- How often to dunp the file system
nmount DunpFr equency ATTRIBUTE :: = {
W TH SYNTAX | NTEGER (0..9)
EQUALI TY MATCHI NG RULE i nteger Mat ch
SI NGLE VALUE
ID{ <oid6>}
}

- Boot tine nount pass nunber.
nmount PassNo ATTRI BUTE :: = {
W TH SYNTAX | NTEGER
EQUALI TY MATCHI NG RULE i nt eger Mat ch
SI NGLE VALUE
ID{ <o0id7>}
}

The transl ated SLP tenplate is:
tenpl at e-type = nount
tenpl ate-version = 1.0

tenpl at e-description = "Describes a rempote fil esystem access
pr ot ocol "

tenpl ate-url-syntax =
filesystem = 1*[ DDA T / ALPHA ]
urlpath = "/" fil esystem

mount Host = STRING L
# ASN. 1: Case lgnore String, Single Value
# The mount host

mount Directory = STRING L

# ASN. 1: Case lgnore String, Single Value
# The fil esystemto nount
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mount Type = STRING L

ufs

# ASN. 1: Enumeration, Single Val ue

# ASN. 1 Mapping: ufs = 1, hsfs = 2, nfs = 3, rfs = 4
# The type of the fil esystem bei ng nount ed

ufs, hsfs, nfs, rfs

mount Option = STRING MO L
# ASN. 1: Case lgnore String
# mount options for this filesystem

mount DunpFrequency = | NTEGER O

0

# ASN. 1: Integer Range, Single Value
# How often to dunmp this filesystem
0, 1, 2, 3, 4, 5, 6, 7, 8, 9

mount PassNo = | NTEGER O
# ASN. 1: Integer, Single Value
# Boot time mount pass number

5.0 Representing SLP Service Advertisenents in an LDAP DI T

In addition to translating between SLP tenpl ates and LDAP schenm,
anot her area requiring conpatibility is the representation of SLP
service advertisenents in an LDAP DI T. A standardi zed representation
for service information allows SLP DAs to store service
advertisenents in LDAP, and for LDAP clients to query the DIT for
those services. Sinmilarly, if LDAP clients represent service
information in the same form SLP clients can benefit from
interoperability.

A service advertisenent contains the service URL in a 'l abel edURI’
attribute [11]. The | abel edURI attribute in a service advertisenent
should only contain the service URL for the service, with no
additional label. It is recommended that the | abel edURI be used as
the RDN for the service object in the DT.

Al t hough service advertisenents can appear anywhere within the DT,

it is reconmended that all services be stored under a single comon
point, or root node, to facilitate searching in a domain. This allows
a client to search for all of advertisenents of a particular service
type, say, for all printers. The recommended parent entry is one
nanmed "ou=service" below the entry which is the representation of the
domai n, as described in RFC 2247
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For exanple, a printer service with | abel edURl of
"service:lpr://printsrv/queuel” in the domain foobar.com adverti sed
in the LDAP server that holds the entry "dc=foobar, dc=com tree has
the follow ng DN

"| abel edURI =service: |l pr://printsrv/queuel, ou=service, dc=foobar,
dc=cont

VWiile this leads to a flat space of service storage, since SLP uses
search filters from LDAP for searches, these filters can be used for
one-|l evel searches fromthe root node.

The foll owing exanple illustrates how an adverti senent having a
simple service type is represented. The advertisement (in conceptua
form) for a printer is:

Service Type: service:lpr://printsrv/queuel
Scopes: eng, corp
Attributes:
description = A general printer for all to use.
security-nmechani sns-supported = none
Aut henti cation: none

The RDN of the object is |abel edURlI =service:lpr://printsrv/queuel,
and the foll owing LDAP search filter will return this object, along
with any others of the service type "service:lpr" that match the
other attributes:

(&(service-advert-service-type=service:l pr)
(service-advert-scopes=eng)
(service-advert-scopes=corp)

(description=A general printer for all to use.)
(security-nmechani sns-supported=none))

Servi ce advertisenments in SLP also have a | ease tine associated with
them 1In LDAP servers that support the extensions for dynanic
directory services [12], the service advertisenent entry objectd ass
shoul d be extended with the dynam cObject class. This allows the
service advertisenent to tine out within the LDAP directory server

If the LDAP directory server does not support the dynamic directory
servi ces extension, then advertisenent |ease tinmeouts nust be handl ed
by the SLP agent.

Wil e the service advertisenent schema outlined in this section is
primarily for SLP DAs that use LDAP as a backing store, if LDAP
agents register services using the sane format, conplete
interoperability with SLP is achi eved.
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6.0 Internationalization Considerations

SLP specifies that an RFC 1766 [13] | anguage code acconpani es every
service advertisenent. Language codes for service advertisenents in
LDAP nust be represented according to RFC 2596 [ 14].

RFC 2596 prohibits | anguage codes in DNs, and specifies that a
directory server which does not support |anguage codes nmust treat an
attribute with a | anguage code as an unrecogni zed attri butes.
According to RFC 2596, | anguage codes are appended to attribute nanes
with a semcolon (";"). For exanple, the follow ng attribute/val ue
pair is in the German | ocal e:

(address; | ang- de=44 Bahnhof strasse, 2365 Wi bstadt, Deutschl and)

An attribute with a language tag in a specific locale is considered a
separate attribute fromattributes in other |ocales.

If the service advertisement is in the default SLP locale ("en", no
dialect), then the | anguage code need not be appended to the
attribute name.

SLP queries in locales other than the default need not be rewitten
to include | anguage tags before being submitted to the directory
server. RFC 2596 specifies that all entries that match are returned,
including those with | anguage tags, without requiring the |Ianguage
tags to be explicitly present in the query. The SLP DA can then
postprocess the result to select the entries fromthe required

| ocal e.

7.0 Security Considerations

SLP authenticators are stored with the service advertisenent in the
DI T, as discussed in Section~7ef{slpdit}. LDAP clients need to use
LDAP aut hentication [15] to assure that they are connecting with a
secure server. In particular, SLP DAs that use LDAP as a back end
store and that inplenment SLP authentication MJST use LDAP
authentication to assure that the LDAP entries for their service
registrations are secure.
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