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1. Introduction
An Internet address registry stores information about:
0 address ranges
0 autononpus system nunber ranges
0 associated contacts and organi zations
0 nane servers

This information is interrelated, and Internet address registries
store this information and the information’s interrelationships in a
manner befitting the needs of each Internet address registry and its
constituents. This docunent specifies a nmethod for accessing and
retrieving this information in a cormopn XM fornat.

Thi s docunent describes an I RIS nanmespace for Internet address
registries using an XM. Schena [8] derived fromand using the IRIS
[2] schema. This schema and registry type are provided to
denonstrate the extensibility of the IRIS franework beyond the use of
domains, a criteria defined in CRISP [4].

The scherma given is this docunment is specified using the Extensible
Mar kup Language (XM.) 1.0 as described in XM. [5], XM. Schema
notation as described in XM__SD [7] and XM__SS [8], and XM
Nanmespaces as described in XM._NS [ 6].

Exanmpl es of client/server XML exchanges with this registry type are
avail abl e in Appendi x B

2. Document Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY"', and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [1].

3. Schema Description

IRIS requires the derivation of both query and result elenents by a
registry schema. Descriptions for these foll ow

The descriptions contained within this section refer to XM el enents
and attributes and their relation to the exchange of data within the
protocol. These descriptions also contain specifications outside the
scope of the formal XM. syntax. Therefore, this section will use
terns defined by RFC 2119 [1] to describe the specification outside
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the scope of the formal XML syntax. Wile reading this section,
pl ease reference Section 5 for needed details on the formal XM
synt ax.

3.1. Query Derivatives
3.1.1. <findContacts> Query
<fi ndCont act s> searches for contacts given search constraints.

The al | owabl e search fields are handl ed by one of the elenents in the
"cont act SearchG oup" (see Section 3.1.9) or the el enent

<organi zationld>.  The <organi zati onl d> el enent constrains the query

based on the organi zation I D (handle) associated with contacts. This
el ement is an "exact MatchParaneter” (see Section 3.1.11)

This query al so provides optional <language> el enents contai ni ng

| anguage tags. Clients MAY use these elenments to give a hint about
the natural |anguage(s) of the affected element. Servers MAY use
this information in processing the query, such as tailoring
normal i zation routines to aid in nore effective searches.

The client SHOULD pass the names unchanged to the server, and the
i npl ementation of the server decides if the search is case sensitive
or not.

3.1.2. <findOrgani zati ons>

<fi ndOrgani zati ons> searches for organi zations given search
constraints.

The al |l owabl e search fields are handl ed by one of the elenments in the
"comonSear chG oup” (see Section 3.1.10) or the el enent
<organi zati onNane>. This elenent is an

"exact Or Parti al Mat chParaneter" (see Section 3.1.11).

This query al so provides optional <language> el enents contai ni ng

| anguage tags. Cients MAY use these elenents to give a hint about
the natural |anguage(s) of the affected element. Servers MAY use
this information in processing the query, such as tailoring
normalization routines to aid in nore effective searches.

The client SHOULD pass the names unchanged to the server, and the

i npl ementation of the server decides if the search is case sensitive
or not.
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3.1.3. <findAut ononobusSyst ensByNanme> and <fi ndNet wor ksByNane>

The <findAut onombusSyst ensByNane> and <fi ndNet wor ksByNanme> el ement s
al | ow searches by name of autononobus systens and networ ks,
respectively. Both have the same fornat.

The child el ement <name> is an "exact OrPartial MatchParaneter" (see
Section 3.1.11).

This query al so provides optional <language> el enents contai ni ng

| anguage tags. Cients MAY use these elenents to give a hint about
the natural |anguage(s) of the affected elenment. Servers MAY use
this information in processing the query, such as tailoring
normalization routines to aid in nore effective searches.

The client SHOULD pass the names unchanged to the server, and the
i npl ementation of the server decides if the search is case sensitive
or not.

3.1.4. <findNetworksByAddress>

The <findNetwor ksByAddress> elenent is a query for a network given a
related I P address or | P address range. It has the following child
el enent s:

0 <ipv4Address> - has a child <start> el enent containing the
starting | Pv4 address of the network and an optional child of
<end> containing the ending I Pv4 address of the network. dients
MUST convert any short-formnotation to the fully-qualified
not ati on.

0 <ipv6Address> - sanme as <i pv4Address>, but the child addresses
contain | Pv6 addresses. Cients MJST convert any short-form
notation to the fully-qualified notation.

0 <specificity> - determ nes the network specificity for the search

(see Section 4). Valid values are "exact-match", "all-I|ess-
specific", "one-level-less-specific", "all-nore-specific", and
"one-1level -nore-specific". This element may have the optional
attribute "all owEqui val ences’. Wien it is set to "true", the

result set should include networks with equivalent starting and
endi ng addresses. The default value for ’'allowEquival ences’ is
"fal se".

The results fromthis query MJIST be either <ipv4Network> or
<i pv6Net work> results. More than one network result MAY be returned.
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3.1.5. <findNetworksByHandl e>
The <findNetwor ksByHandl e> el enent is a query for a network given a
the handle of a related network. It has the following child
el ement s:
0 <networkHandl e> - specifies the network handle.

0 <specificity> - determ nes the network specificity for the search

(see Section 4). Valid values are "all-|ess-specifics", "one-
| evel -1 ess-specifics", "all-nore-specifics", and "one-| evel - nore-
speci fics".

The results fromthis query MJST be either <ipv4Network> or
<i pv6Net wor k> results. Mre than one network result MAY be returned

This query could be used to discover the parentage rel ati onships
bet ween networks that have the sanme starting and endi ng addresses.

The client SHOULD pass handl es unchanged to the server, and the
i npl ementation of the server decides if the search is case sensitive
or not.

3.1.6. <findASByNunber >
The <findASByNumnber> el enent allows a search for autononmous systens
gi ven an aut onompus system number (ASN) range. It has the foll ow ng
child el ements:
0 <asNunberStart> - specifies the start of the ASN range.

0 <asNumber End> - specifies the end of the ASN range.

0 <specificity> - determines the range specificity for the search

(see Section 4). Valid values are "exact-match", "all-1|ess-

specific", "one-level-less-specific", "all-nore-specific", and
"one-| evel -nmore-specific". This elenment nay have the optiona
attribute ’"all owEqui val ences’. When it is set to "true", the

result set should include ranges with equivalent starting and
endi ng nunbers. The default value for ’allowkquival ences’ is
"fal se".

The results fromthis query MJST be <autononpbusSystens results. More
than one result MAY be returned.
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3.1.7. <findByContact>

The <findByContact> el ement allows a search for autononbus systens,

I P networks, and organi zations on fields associated with that
entity’'s contact. The optional search el ement <returnedResultType>
MJST restrict the results to autononous systens, |Pv4 networks, |Pv6
net wor ks, or organizations using the values 'returnASs’,

"returnl Pv4dNet works’, ’'returnl Pv6Net works’, and

"returnQOrgani zations’, respectively.

The al | owabl e search fields are handled with either the
<cont act Handl e> el enment or one of the elenents in the

"cont act SearchG oup" (see Section 3.1.9). The <contact Handl e>
elenment allows for the entities to be selected based on the contact
havi ng the specified contact handle, and it is an
"exact Mat chParaneter" type (see Section 3.1.11). The client SHOULD
pass these search fields unchanged to the server, and the

i npl ementation of the server decides if the search is case sensitive
or not.

The query MAY al so be constrained further using the optional <role>
el ement. The contents of this elenment signify the role the contact
has with the entity. The allowable values for this el enent are
"admi nContact”, "nocContact", "techContact", "abuseContact", and
"ot her Contact".

This query al so provides optional <language> el enents cont ai ni ng

| anguage tags. Cients MAY use these elenents to give a hint about
the natural |anguage(s) of the affected elenment. Servers MAY use
this information in processing the query, such as tailoring
normalization routines to aid in nore effective searches.

The results fromthis query MJST be <ipv4Network> results,

<i pv6Net wor k> results, <autononousSystenr results, or <organization>
results. Mre than one result MAY be returned, and the results MAY
be of mi xed types.

3.1.8. <findNetworksByNaneServer>

The <findNet wor ksByNaneServer > el enent allows a search for IP

net wor ks based on their associ ated nanme servers. The <naneServer >
el ement contains the fully qualified donmain nane of the nanme server
The optional search el ement <returnedResultType> MJST restrict the
results to | Pv4 networks or |1Pv6 networks using the val ues

"returnl Pv4dNet wor ks’ and ’'returnl Pv6Net works’, respectively.
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The results fromthis query MJST be <i pv4Networ k> or <i pv6Net wor k>
results. Mre than one result MAY be returned, and the results MAY
be of m xed types.

3.1.9. Contact Search G oup

Sone of the queries above have simlar query constraints for
searching on contacts. This section describes those comon
par amet ers

<commonNane> al l ows the query to be constrai ned based on the comon
nane of the contact. This constraint is an
"exactOrPartial Mat chParaneter” (see Section 3.1.11).

This group also contains all the nmenbers of the "conmonSearchG oup”
(see Section 3.1.10).

3.1.10. Comon Search G oup

Sone of the queries above have simlar query constraints for
searching on contacts. This section describes those comon
paraneters

<eMai | > constrains the query based on the e-mail address of the
contact. This constraint is a "donmai nResource" type (see
Section 3.1.11).

The <city>, <region> <country> and <postal Code> el enents restrict
the scope of the query based on the city, region, country, or posta
code of the contact, respectively. These constraints are al
"exact Mat chParanmeter" types (see Section 3.1.11). The contents of
<country> MJST be conpliant with | SO 3166 [9] two-character country
codes.

3.1.11. W©Match Paraneters

Some of the queries above have constraints that match strings using
mat chi ng parameters. This section describes those nmatching
par anet ers

El ements of type "exactMatchParanmeter"” will have one child el ement of
<exact Match>. The contents of this child elenent are to nmatch
exactly in the use of the constraint.

El ements of type "partial MatchParaneter” will have either a

<begi nsWth> child elenent with an optional <endsWth> child el enent
or an <endsWth> child elenment. The content of the <begi nsWth>
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el ement specifies the begi nning character sequence for the
constraint. The content of the <endsWth> el enent specifies the
endi ng character sequence for the constraint.

El ements of type "exactOrPartial Mat chParaneter” can have either the
child elenent allowed with the "exactMatchParanmeter" type or the
child elements allowed with the "partial Mat chParaneter" type.

El ements of type "domai nResource” can have either the child el enent
all oned with the "exact Mat chParaneter” type or a child el enment of

<i nDomai n>. This paraneter type is neant to match email, SIP

Ext ensi bl e Messagi ng and Presence Protocol (XMPP), and other types of
"user @onai n" addresses. Wen this paraneter is specified with the
<exact Match> child el ement, the constraint is based on the whol e
emai | address. \When this paraneter is specified with the <i nDormai n>
child elenent, the constraint is based on any enmil address within
the domain given. The <inDormai n> MJIST only contain a valid donain
name (i.e., no '@ synbol), and the matching SHOULD take place only
on the domain given (i.e., no partial matches with respect to
substrings or parent dommins).

3.2. Result Derivatives
3.2.1. <ipv4Network> and <i pv6Net wor k> Results

The <i pv4Net wor k> and <i pv6Net wor k> share a common definition of
"i pNetworkType’. It has the followi ng child el enents:

0 <networ kHandl e> contains the registry-uni que assigned handl e for
this network.

0 <nane> contains a human-friendly nane for the network.

0 <startAddress> contains the first |IP address of the network

0 <endAddress> contains the |last |IP address of the network.

0 <networkType> contains a string denoting the type of network.

0 <networkTypelnfo> is an entity reference to a definition of the
val ues explained in a plain natural |anguage. The referent MJST

be a <sinpleEntity> as defined by [2].

0 <naneServer> contains the domai n nane of a naneserver responsible
for reverse-DNS nmapping for this network.
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(o]

3. 2.

2

<organi zati on> contains an entity reference to the organi zation
assigned this network. The referent MJST be an <organi zati on>
(Section 3.2.4) result.

One of the follow ng:
* <parent> contains an entity reference to the parent network of
this network. The referent MJST be an <i pv4Net wor k>
(Section 3.2.1) result if this reference is a child of
<i pv4Net work>. The referent MJST be an <i pv6Net wor k>
(Section 3.2.1) result if this reference is a child of
<i pv6Net wor k>
* <noParent> signifies that this network has no parent network.
Contact references (see Section 3.2.5).
Common child el ements (see Section 3.2.6).

<aut ononpbusSyst en> Resul t

The <aut ononpusSystent el enent represents an assigned or allocated
aut ononous system nunber range. It has the follow ng children

(]

<asHandl e> contains a registry-uni que assigned handle for this
aut ononbus system nunber range.

<asNunber Start> contains an integer indicating the starting nunber
for the autononobus system nunber range.

<asNunber End> contains an integer indicating the endi ng nunmber for
t he aut ononmous system nunber range.

<nane> contai ns a human-readabl e nanme for this autononous system

<organi zati on> contains an entity reference to the organization

assigned or allocated this autononmous system nunmber range. The

referent MJUST be an <organization> (Section 3.2.4) result.

One of the follow ng:

* <parent> contains an entity reference to the parent autononous
system of this autononous system The referent MJUST be an

<aut ononpusSystem> (Section 3.2.2) result.

* <noParent> signifies that this autononobus system has no parent
aut ononbus system

@unduz, et al. St andards Track [ Page 10]



RFC 4698 IRI'S Address Registry Type Cct ober

0 Contact references (see Section 3.2.5).
o0 Comon child elenents (see Section 3.2.6).
3.2.3. <contact> Result

The <contact> el enent represents the registration of a point of
contact. It has the followi ng child el enents:

2006

0 <contactHandl e> contains the registry-uni que assigned handl e for

this contact.
0 <commonNane> specifies the nane of the contact.
0 <eMail> contains the email address for this contact.

0 <sip> contains the sip address for this contact.

0 <organization> contains an entity reference to the organization

associated with this contact. The referent MJST be an
<organi zation> (Section 3.2.4) result.

0 <postal Address> contains information for reaching the contact
postal nmail. It is conposed of the following child el enents:

* <address> contains the address for this contact.

* <city> contains the city where this contact is |ocated.

* <region> contains the national region where this contact is

| ocat ed.

* <postal Code> contains the postal code where this contact is

| ocat ed.

* <country> contains the country code where this contact is
| ocated. This MJST be conpliant with | SO 3166 [9]
two-character country codes.

vi a

0 <phone> contains child el enents describing the phone nunber of the

contact. The child elenents are <nunber>, <extension> and
<type>.

o0 Comon child elenents (see Section 3.2.6).
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3.

3.

2

2

4. <organization> Result

The <organi zati on> el enent represents an organi zation. It has the
following child el enents:

0 <nane> contains the nane of the organization
0 <id> contains a registry-unique identifier for this organization
0 <eMil> contains the email address for this organization
0 <postal Address> contains a information for reaching the
organi zation via postal mail. It is conposed of the follow ng
child el enents:
* <address> contains the address for this organization

* <city> contains the city where this organization is |ocated.

* <region> contains the national region where this organization
i s | ocated.

* <postal Code> contains the postal code where this organi zation
is |ocated.

* <country> contains the country code where this organization is
| ocated. This MJST be conpliant with | SO 3166 [9]
two- character country codes.

0 <phone> contains child el enents describing the phone nunber of the
contact. The child elements are <nunber>, <extension> and
<type>.

o0 Contact references (see Section 3.2.5).

0 Common child el ements (see Section 3.2.6).

5. Contact References

The registry schena defined in Section 5 normalizes out a group of

el ements used to reference contacts. This group is used by many of

the result types for this registry. The group has the follow ng

el ements, each of which may appear as many tines as needed. The

referent of each MUST be <contact> (Section 3.2.3) results.

0 <adm nCont act >

0 <techContact >
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(0]

(o]

(o]

3. 2.

<nocCont act >
<abuseCont act >
<ot her Cont act >

Commpn Result Child El ements

The registry schema defined in Section 5 normalizes out a group of
common el enents that are used nost anong the result types. The group
has the foll owi ng el enents:

(0]

3. 3.

<nunber Resour ceRegi stry> contains an entity reference to the
nunber resource registry of record. The referent MJST be an
<organi zation> (Section 3.2.4) result.

<regi strationDate> contains the date of first registration

<l ast Updat edDat e> contains the date when the registration was | ast
updat ed.

The <iris:seeAl so> elenent contains an entity reference specifying
an entity that is indirectly associated with this result object.
This el ement can be used for comments and renarks.

Support for <iris:|ookupEntity>

The followi ng types of entity classes are recogni zed by the
<l ookupEntity> query of IRIS for this registry:

(]

i pv4-handl e - a registry-unique identifier specifying an | Pv4d
network. Queries with these nanes will yield a <i pv4Network>
result.

i pv6-handle - a registry-unique identifier specifying an |Pv6
network. Queries with these nanes will yield a <i pv6Network>
result.

as-handle - a registry-unique identifier specifying an aut ononous
system It yields a result of <autononobusSystenp.

contact-handle - a registry-unique identifier of a contact.
Yields a result of <contact>.

organi zation-id - a registry-unique identifier of an organization
Yields a result of <organization>

The entity names of these entity classes are case insensitive.
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4.

Term nol ogy for Nesting of Networks

The following terns are defined for describing the nesting of IP
net wor ks.

(o]

More specific: Gven two networks, A and B, Ais more specific
than B if network B includes all space of network A and if
network B is |arger than network A

0 Less specific: Opposite of nore specific. The network Bis |ess
specific than network Aif network A's space is conpletely
included in network B and if network A is smaller than network B.

o0 Mst specific: Gven a set of networks, the network or networks
that are nore specific than zero or nore specific of the other
networks in the set, and that are not |ess specific of any of the
networks in the set.

0 Least specific: Gven a set of networks, the network or networks
that are not nore specific to any of the other networks in the
set.

Exanpl es:

Fo m o e o e e ieeieaoo-- +

| |

| Gven the networks A, B, C, and D as foll ows: |

I I

I A [--mmmmmm e I I

I B [---mmmmmmme oo I I

I C [--------- I

I D [------- I I

I I

| . . |

| Network Ais less specific than B, C, and D. |

| Network B is nore specific than A |

| Among these four networks, Ais the |east specific, |

| and C and D are the nmpost specific. |

I I

o +

Figure 1. Nesting Exanple 1

@unduz, et al. St andards Track [ Page 14]



RFC 4698 IRI'S Address Registry Type Cct ober 2006

Networks E and F are | east specific networks.
Net works F and G are nobst specific networks.

®

Figure 2: Nesting Exanple 2

The foll owing definitions assune that there are no overl appi ng
networks in the database. A network overlaps with anot her one when
they enconpass each other’s space partially. Exanples:

Figure 3: Nesting Exanple 3

Here, networks A and B are overl appi ng networks because network A
enconpasses network B's space partially, and network B encompasses
network A's space partially.

Figure 4: Nesting Exanple 4

Here, networks C and D are NOT overl appi ng networks because even if
network D enconpasses a part of network C s space, network C does not
enconpass network D's space partially (it enconpasses network D

conpl etely).

The address directory can contain nore than one network with the same
range. They are said to be exact match networKks.

The parent/child relationship in the internet address directory is
unidirectional. That is, there might also be parent/child

relati onship with exact match networks, but a network cannot be a
parent and a child of its exact match network at the same tine.
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The

(1)

foll owi ng are nested natchi ng searches:

all less specifics search: Gven a range, find all the networks
that contain that range (i.e., all less specifics and exact
mat ches). These networks are the networks that fulfill the

foll owi ng condition:

(start(network) <= start(search)) AND (end(network) >= end(search))

(2)

Gunduz,

one-l evel less specifics search: Gven a range, find only the
nmost specific network that contains that range (could be nultiple
networ ks, but usually single). This is the set of networks from
(1), with the provision that no network in the return set is
contai ned by any other network in the set. |If there are exact

mat ch networks in the set from (1), they both nust appear in the
result set. The result set nay contain a network that is exact
match to the query range, if the search all ows exact matches

Figure 5. Nesting Exanple 5

In the above case, the query nust return B

Figure 6: Nesting Exanple 6

Here, the query nust return B and C (they are exact natches of
each other).

Figure 7: Nesting Exanple 7
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Here, the query nust return B and C (they are exact matches of
each other). D nmust not be in the result set, as it is exact
match to the query if the search specifies that exact matches of
query range should not appear in the result set.

In Figure 7, if the search specifies that exact matches to the
query range are allowed in the result set, then only D nust be
ret ur ned.

(3) all nore specifics search: Gven a range, find all the networks
that are fully within that range. The search contains a flag
that specifies if an exact match to the query range shoul d appear
in the result set or not. Thus, the result set may or may not
contain the exact match to the query range, as instructed by the
sear ch.

(start(network) >= start(search)) AND (end(network) <= end(search))

(4) one-level nore specifics search: Gven a range, find only the
| east specific networks that are fully within that range. This
is the set of networks from(3), with the provision that no
network in the return set contains any other network in the
return set.

QUery |- - s s s s ss e e e

o0Om>

Figure 8: Nesting Exanple 8
(5) exact match search: Gven a range, find the networks that begin
and end on the sane | P addresses as the range. That is, the
networks that fulfill the follow ng condition
(start(network) = start(search)) AND (end(network) = end(search))

(6) Gven a range, find the exact match network if it exists, and if
it does not, performthe (2) search

The following are parent-child relationship searches

(7) Gven a network handle, find the network that is the direct (one
| evel up) parent of the network with the given handl e.
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(8) Gven a network handle, find the network or networks that are
direct (one level down) children of the network with the handl e
gi ven.

5. Formal XM. Synt ax

This I P address registry is specified in the XML Schenma notati on

The formal syntax presented here is a conplete schema representation
suitable for automated validation of an XM instance when conbi ned
with the formal schema syntax of IRIS.

<?xm version="1.0"?>

<schema xm ns="http://ww. w3. org/ 2001/ XM_Scherma"
xm ns:areg="urn:ietf:params: xm:ns:aregl"
xmns:iris="urn:ietf:parans: xm:ns:irisl"
t arget Nanespace="urn: i etf: parans: xm : ns: aregl"
el ement For mDef aul t ="qual i fied" >

<i nport namespace="urn:ietf:paranms:xm:ns:irisl" />

<annot ati on>
<docunentation> | P address regi stry schema derived fromIR'S
schema </ docunentation>
</ annot ati on>

<| -- e ———(—(————————————————————————— > ]
<l-- -->
<l-- Query Types -->
<l-- >
<| - oo
<l-- -->
<!-- Find Aut ononpbus Systens By Nanme -->
<!-- Find Networks By Name -->
<l-- -->

<conpl exType nane="fi ndByNanmeType" >
<conpl exCont ent >
<ext ensi on base="iris: queryType">
<sequence>
<el ement nane="nane"
type="areg: exact Or Parti al Mat chPar aneter" />
<el enent nanme="I| anguage" type="Il anguage" m nCccurs="0"
maxCQccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
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</ conpl exType>

<el enent nane="fi ndNet wor ksByNane" type="areg: fi ndByNaneType"
substitutionG oup="iris:query" />

<el enent nane="fi ndAut ononobusSyst ensByNane"
type="areg: fi ndByNaneType"
substituti onGoup="iris:query" />

<l-- -->
<! -- Address/ Address Range type for -->
<l-- Fi nd Net wor k -->
<l-- -->

<conpl exType nane="addr essRangeType" >
<sequence>
<el enent nane="start" type="token" />
<el enent nanme="end" type="token" m nCccurs="0" maxCccurs="1" />
</ sequence>
</ conpl exType>

<l-- 2
<!-- Find Networks By Address -->
<I-- -2

<conpl exType nane="fi ndNet wor ksByAddr essType" >
<conpl exCont ent >
<ext ensi on base="iris: queryType">
<sequence>
<choi ce>
<el enent nane="i pv4Address" type="areg: addressRangeType"
/>
<el enent nanme="i pv6Address" type="areg: addr essRangeType"
/>
</ choi ce>
<el enent nane="specificity">
<conpl exType>
<si npl eCont ent >
<ext ensi on base="areg: specificityType" >
<attribute name="al | onEqui val ences"” type="bool ean"
default="fal se" />
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
</ el ement >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
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<el enent name="fi ndNet wor ksBy Addr ess"
type="ar eg: fi ndNet wor ksByAddr essType"
substituti onG oup="iris:query" />

<I-- -->
<l-- Find AS By Number -->
<I-- -->

<conpl exType nane="fi ndASByNunber Type" >
<conpl exCont ent >
<ext ensi on base="iris:queryType">
<sequence>
<el enent nanme="asNunber Start" type="token" />
<el enent nanme="asNunber End" type="t oken" m nCccurs="0"
maxCQccur s="1" />
<el enent nane="specificity">
<conpl exType>
<si npl eCont ent >
<ext ensi on base="areg: specificityType" >
<attribute name="al | onEqui val ences" type="bool ean"
defaul t="fal se" />
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
</ el ement >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="fi ndASByNunber" type="areg: fi ndASByNunber Type"
substituti onG oup="iris:query" />

<l-- -->
<l-- Specificity Type -->
<I-- -->

<si npl eType name="specificityType">
<restriction base="string">
<enumeration val ue="exact-match" />
<enuneration value="all-less-specific" />
<enuneration val ue="one-1evel -1 ess-specific" />
<enuneration value="all-nore-specific" />
<enuner ati on val ue="one-1|evel - nore-specific" />
</restriction>
</ si npl eType>

<l-- -->
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<l-- Find By Contact -->
<l-- -->

<conpl exType nane="fi ndByCont act Type" >
<conpl exCont ent >
<ext ensi on base="iris: queryType">
<seguence>
<choi ce>
<group ref="areg: cont act SearchG oup" />
<el enent nane="cont act Handl e"
type="ar eqg: exact Mat chParaneter" />
</ choi ce>
<el enent name="r et urnedResul t Type" m nCccurs="0"
maxQOccur s="1" >
<si mpl eType>
<restriction base="string" >
<enuner ati on val ue="returnASs" />
<enuner ati on val ue="ret urnl Pv4Net wor ks" />
<enuner ati on val ue="returnl Pv6Net works" />
<enuner ation val ue="returnO gani zati ons" />
</restriction>
</ si npl eType>
</ el enent >
<el enent nane="rol e" m nCccurs="0" maxCOccurs="1" >
<si npl eType>
<restriction base="string" >
<enuner ati on val ue="adm nContact" />
<enuner ati on val ue="techContact" />
<enuner ati on val ue="nocContact"” />
<enuner ati on val ue="abuseContact" />
<enuner ati on val ue="ot her Contact" />
</restriction>
</ si npl eType>
</ el enent >
<el enent nane="I| anguage" type="Ilanguage" m nCccurs="0"
maxCccur s=" unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nanme="fi ndByContact" type="areg: fi ndByCont act Type"
substituti onGoup="iris:query" />

<l-- -->
<!-- Find Networks By Handl e -->
<I-- -->
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<conpl exType nane="fi ndNet wor ksByHandl eType" >
<conpl exCont ent >
<ext ensi on base="iris: queryType">
<sequence>
<el enent nane="net wor kHandl e" type="t oken" />
<el enent nane="specificity"
type="areg: speci ficitySubset Type" />
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="fi ndNet wor ksByHandl| e"
type="ar eg: fi ndNet wor ksByHand| eType"
substitutionG oup="iris:query" />

<I-- -->
<l-- Specificity Subtype -->
<I-- -->

<si npl eType nanme="specificitySubset Type">
<restriction base="string">
<enuneration value="all-less-specific" />
<enuneration val ue="one-1evel -1 ess-specific" />
<enuneration value="all-nore-specific" />
<enuner ati on val ue="one-1|evel - nore-specific" />
</restriction>
</ si npl eType>

<l-- -->
<l-- Find Contacts -->
<l-- -->

<conpl exType nane="fi ndCont act sType" >
<conpl exCont ent >
<ext ensi on base="iris:queryType">
<sequence>
<choi ce>
<group ref="areg: cont act SearchG oup" />
<el enent nane="or gani zationl d"
type="ar eqg: exact Mat chParaneter" />
</ choi ce>
<el enent nane="I| anguage" type="Ilanguage" m nCccurs="0"
maxCccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
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<el enent nane="fi ndContacts" type="areg:findContactsType"
substituti onG oup="iris:query" />

<l-- -->
<!-- Find O ganizations -->
<l-- -->

<conpl exType nane="fi ndOrgani zati onsType" >
<conpl exCont ent >
<ext ensi on base="iris:queryType">
<sequence>
<choi ce>
<el enent name="or gani zat i onNanme"
type="areg: exact Or Parti al Mat chPar aneter” />
<group ref="areg: comonSear chG oup” />
</ choi ce>
<el enent nane="I| anguage" type="Il anguage" m nCccurs="0"
maxCccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nanme="fi ndOrgani zati ons" type="areg: fi ndOr gani zati onsType"
substituti onGoup="iris:query" />

<l-- -->
<I-- Find Networks by Nane Server -->
<I-- -->

<conpl exType nane="fi ndNet wor ksByNaneSer ver Type" >
<conpl exCont ent >
<ext ensi on base="iris: queryType">
<sequence>
<el enent nane="naneServer" type="nornalizedString" />
<el enent nane="r et urnedResul t Type" m nCccurs="0"
maxCccur s="1" >
<si npl eType>
<restriction base="string" >
<enurneration val ue="returnl Pv4Net wor ks" />
<enumeration val ue="returnl Pv6Net wor ks" />
</restriction>
</ si npl eType>
</ el enent >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
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<el enent nane="fi ndNet wor ksByNaneSer ver"
type="ar eg: fi ndNet wor ksByNaneSer ver Type"
substituti onG oup="iris:query" />
<l-- -->
<l-- Contact Search G oup -->
<l-- -->
<gr oup nane="cont act Sear chG oup" >
<choi ce>
<el ement nane="conmonNane"
type="areg: exact Or Parti al Mat chParaneter" />
<group ref="areg: comonSear chG oup" />
</ choi ce>
</ group>
<l-- -->
<l -- Common Search G oup -->
<l-- -->
<gr oup nanme="conmonSear chG oup" >
<choi ce>
<el enent nane="eMai | " type="areg: domai nResour cePar aneter" />
<el enent nane="city" type="areg: exact Mat chParaneter" />
<el enent name="regi on" type="areg: exact Mat chParaneter" />
<el enent nanme="country" type="areg: exact Mat chParaneter" />
<el enent nane="post al Code" type="areg: exact Mat chParaneter” />
</ choi ce>
</ gr oup>
<l-- -->
<l-- Paraneters for Search G oups -->
<l-- -->

<conpl exType
<choi ce>

nanme="exact Or Parti al Mat chPar anet er " >

<group ref="areg: partial Mat chG oup" />
<group ref="areg: exact Mat chG oup" />

</ choi ce>

</ conpl exType>

<conpl exType

<group ref=

nanme="exact Mat chPar anet er " >
"ar eg: exact Mat chG oup" />

</ conpl exType>

<conpl exType
<sequence>

name="partial Mat chParanet er">

<group ref="areg: partial Mat chG oup" />
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</ sequence>
</ conpl exType>

<conpl exType nane="donmi nResour ceParaneter"” >
<choi ce>
<group ref="areg: exact Mat chG oup" />
<el ement nane="i nDomai n" type="token" />
</ choi ce>
</ conpl exType>

<group nane="partial Mat chG oup" >
<choi ce>
<sequence>
<el enent name="begi nsWth">
<si mpl eType>
<restriction base="token">
<m nLength val ue="1"/>
</restriction>
</ si npl eType>
</ el enent >
<el enent m nCccurs="0" ref="areg: endsWth"/>
</ sequence>
<el enent ref="areg: endsWth" />
</ choi ce>
</ group>

<el ement name="endsWth">
<si npl eType>
<restriction base="token">
<m nLengt h val ue="1"/>
</restriction>
</ si npl eType>
</ el ement >

<group nane="exact Mat chG oup" >
<sequence>
<el enent nanme="exact Mat ch" type="nornalizedString" />
</ sequence>

</ group>

<| - - e R
<!-- -->
<l-- Result Types -->
<l-- -->
<| - - e ———(—(————————————————————————— > ]
<l-- -->
<l-- | Pv4d and I Pv6 Network Results -->
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<I-- -->

<conpl exType nane="i pNet wor kType" >
<conpl exCont ent >
<ext ensi on base="iris:resultType">
<sequence>
<el enent name="net wor kHandl e" type="t oken"
m nCccurs="0" maxQccurs="1" />
<el enent nanme="nane" m nCccurs="0" maxCccurs="1"
type="normalizedString" />
<el enent nane="start Address" type="token" />
<el ement nane="endAddress" type="token" />
<sequence ni nCccurs="0" maxCccurs="1">
<el enent name="networ kType" type="nornmnalizedString"
m nCccur s="1" maxCccurs="1" />
<el enent nane="net wor kTypel nfo" type="iris:entityType"
m nCccurs="0" maxCccurs="1" />
</ sequence>
<el ement nane="nanmeServer" type="normalizedString"
m nCccurs="0" maxCQccur s="unbounded" />
<el enent nane="organi zation" type="iris:entityType"
m nCccurs="0" maxCccurs="1" />
<choi ce m nCccurs="0" maxCccurs="1" >
<el enent nanme="parent" type="iris:entityType" />
<el enent nanme="noParent" >
</ el enent >
</ choi ce>
<group ref="areg: contact G oup" />
<group ref="areg: cormonG oup" />
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="i pv4Net wor k" type="areg: i pNet wor kType"
substitutionGoup="iris:result" />

<el enent nane="i pv6Net wor k" type="areg: i pNet wor kType"
substitutionGoup="iris:result" />

<l-- -->
<l-- Aut ononmpbus System -->
<l-- -->

<conpl exType nane="aut ononousSyst enilype" >
<conpl exCont ent >
<ext ensi on base="iris:resultType">
<sequence>
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<el enent nanme="asHandl e" type="t oken"
m nCccurs="0" maxQccurs="1" />
<el enent name="asNunber Start" type="integer"” m nCccurs="0"
maxQOccurs="1" />
<el enent nanme="asNunber End" type="integer" m nCccurs="0"
maxQccurs="1" />
<el enent nanme="nane" type="nornmalizedString" m nCccurs="0"
maxCccurs="1" />
<el enent nanme="organi zation" type="iris:entityType"
m nCccurs="0" maxCccurs="1" />
<choi ce m nCccurs="0" maxCQccurs="1">
<el enent nanme="parent" type="iris:entityType" />
<el enent nanme="noParent" />
</ choi ce>
<group ref="areg: contact G oup” />
<group ref="areg: comonG oup" />
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="aut ononpbusSyst en' type="areq: aut ononousSyst enType"
substitutionGoup="iris:result" />

<I-- -->
<! -- Contact -->
<l-- -->

<conpl exType nane="cont act Type" >
<conpl exCont ent >
<ext ensi on base="iris:resultType">
<sequence>
<el enent nanme="cont act Handl e" type="t oken"
m nCccurs="0" maxCccurs="1" />
<el enent nane="commonNane" type="nornalizedString"
m nCccurs="0" maxCccurs="1" />
<el enent name="eMail" type="normalizedString" m nCccurs="0"
maxCccur s="unbounded" />
<el enent nanme="sip" type="normalizedString" m nCccurs="0"
maxQOccur s="unbounded" />
<el enent nane="organi zation" type="iris:entityType"
m nCccur s="0" maxCccur s="unbounded" />
<el enent nane="post al Address" m nCccurs="0"
maxCccur s="unbounded" >
<conpl exType>
<sequence>
<el enent nane="address" type="string" m nCccurs="0"
maxQccurs="1" />
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<el enent name="city" type="string" m nCccurs="0"
maxCccurs="1" />
<el enent nane="regi on" type="string" m nCccurs="0"
maxQOccurs="1" />
<el enent nane="post al Code" type="nornalizedString"
m nCccurs="0" maxCccurs="1" />
<el enent name="country" type="token" m nCccurs="0"
maxCccurs="1" />
</ sequence>
</ conpl exType>
</ el ement >
<el enent nane="phone" m nCccurs="0" naxQccur s="unbounded" >
<conpl exType>
<sequence>
<el enent name="nunber" type="normalizedString" />
<el enent nane="extensi on" type="nornmalizedString"
m nCccur s="0" maxCccur s="unbounded" />
<el enent nanme="type" type="nornualizedString"
m nCccur s="0" maxCccurs="1" />
</ sequence>
</ conpl exType>
</ el ement >
<group ref="areg: cormonG oup" />
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="contact" type="areg: contact Type"
substitutionGoup="iris:result" />

<l-- -->
<l-- Organization -->
<l-- -->

<conpl exType nane="organi zati onType" >
<conpl exCont ent >
<ext ensi on base="iris:resultType">
<sequence>
<el enent nane="nane" type="nornalizedString"
m nCccurs="0" maxCccurs="1" />
<el enent nanme="eMail" type="nornalizedString" m nCccurs="0"
maxQccur s="unbounded" />
<el ement nane="id" type="token" />
<el enent name="post al Address” m nCccurs="0"
maxQOccur s="unbounded" >
<conpl exType>
<sequence>
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<el enent nanme="address" type="string" m nCccurs="0"
maxQccur s="1" />
<el enent nanme="city" type="string" m nCccurs="0"
maxQOccurs="1" />
<el enent nane="regi on" type="string" m nCccurs="0"
maxQOccurs="1" />
<el enent name="post al Code" type="nornalizedString"
m nCccur s="0" maxCccurs="1" />
<el enent nanme="country" type="token" m nCccurs="0"
maxQOccurs="1" />
</ sequence>
</ conpl exType>
</ el ement >
<el enent name="phone" m nCccurs="0" maxOccur s="unbounded" >
<conpl exType>
<sequence>
<el enent nanme="nunber" type="normalizedString" />
<el ement nane="extensi on" type="nornalizedString"
m nCccur s="0" maxCccur s="unbounded" />
<el enent nanme="type" type="nornmalizedString"
m nCccur s="0" maxCccurs="1" />
</ sequence>
</ conpl exType>
</ el ement >
<group ref="areg: contact G oup" />
<group ref="areg: cormonG oup" />
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="organi zati on" type="areg: organi zati onType"
substitutionGoup="iris:result" />

<l-- -->
<l-- Contact G oup -->
<I-- -->

<group name="contact G oup">
<sequence>

<el enent nane="adm nContact" type="iris:entityType"
m nCccur s="0" maxCccur s="unbounded" />

<el enent name="techContact" type="iris:entityType"
m nCccurs="0" maxCQccur s="unbounded" />

<el enent name="nocContact" type="iris:entityType" m nCccurs="0"
maxQOccur s="unbounded" />

<el enent nane="abuseContact" type="iris:entityType"
m nCccur s="0" maxCccur s="unbounded" />
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<el enent nanme="ot herContact" type="iris:entityType"
m nCccurs="0" maxCQccur s="unbounded" />
</ sequence>

</ group>

<I-- -->
<l-- Common G oup -->
<l-- -->

<group nanme="commonG oup" >
<sequence>
<el ement nanme="nunber Resour ceRegi stry" type="iris:entityType"
m nCccurs="0" maxCccurs="1" />
<el ement name="registrationDate" type="dateTime" m nCccurs="0"
maxCccurs="1" />
<el enent nanme="| ast Updat edDat e" type="dateTi me" nmi nCccurs="0"
maxCOccurs="1" />
<element ref="iris:seeAl so" mi nCccurs="0" maxCccurs="unbounded"
/>
</ sequence>
</ gr oup>
</ schema>

Fi gure 9
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6. BEEP Transport Conpliance

IRIS all ows several extensions of the core capabilities. This
section outlines those extensions allowable by IR S-BEEP [3].

6.1. Message Pattern

This registry type uses the default nmessage pattern as described in
| RI S- BEEP [ 3].

6.2. Server Authentication

This registry type uses the default server authentication nethod as
described in | RI S-BEEP [ 3].

7. URl Resolution
7.1. Application Service Labe
See Section 9 for the application service |abel registration

7.2. (Qperational Considerations

Address registries do not have natural links to DNS. Using reverse
DNS tree presents problenms for | P address del egation (for exanple,
del egations do not fall into byte boundaries, unlike reverse DNS),

and DNS does not currently contain any information regarding
aut ononous system del egati on.

Therefore, in order for the top-down resolution to operate properly,
it is requested that the IAB instruct IANA to insert and maintain a
NAPTR DNS resource record for areg.iris.arpa, as described in
Section 9.

7.3. Top-Down Resol ution

The top-down alternative resolution nmethod MUST be identified as
"top’ in IRIS URIs.

The process for this condition is as foll ows:

1. The IRIS [2] direct-resolution process is tried against
areg.iris.arpa.

2. If the direct-resolution process yields no server for which a

connection can be nade, then a negative response is returned, and
no further action is taken
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10.

It is RECOWENDED that IRIS clients issuing AREGL requests use the
"top’ resolution nethod when no resolution nmethod has been explicitly
given by a user. |RS servers accepting AREGL requests that seek
informati on for which they are not authoritative SHOULD refer clients
using the '"top’ resolution nethod.

Internationalizati on Considerations

Thi s docunent | ays out no new considerations for internationalization
beyond those specified in IRIS [2].

| ANA Consi der ati ons

The foll owi ng URN has been registered with | ANA according to the | ANA
considerations defined in IRIS [2]:

urn:ietf:paranms: xm:ns:aregl

The foll owi ng S-NAPTR application service |abel has been registered
with | ANA according to the | ANA considerations defined in IRIS [2]:

AREGL
Under instructions fromthe AB, the |ANA will create a new second
| evel domain under .arpa called iris (i.e., iris.arpa.). The
contents of this new domain are to be under the control of the |AB.
Under instructions fromthe IAB, the |ANA will insert and maintain a

NAPTR DNS resource record in the iris.arpa. domain for the nane
areg.iris.arpa. The initial contents for that record is:

areg.iris.arpa.

s order pref flags service re repl acenent

I N NAPTR 100 10 " "AREGL:iris.xpc:iris.lwz" "" areg.nro.net
Security Considerations

Thi s docunent | ays out no new considerations for security precautions
beyond those specified in IRIS [2].
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Appendi x A, Privacy Considerations

Internet address registries store contact details and other
informati on that may be abused. The XM. Schenm defined in this
docunent purposefully nakes the inclusion of any data in a response
an option that is dependent on the needs and policies of the Internet
address registry serving the data.

Conbi ned with the authentication nechanisns of an IR S transfer
protocol, Internet address registries may derive authorization
policies to neet their needs w thout conprom sing general privacy
policies. As an exanple, the constituents of an |Internet address
registry may create a policy whereby NOC contact enmil addresses are
only to be available to nenbers of the Internet address registry. To
institute this policy, the XML el ements for NOC contacts will never
appear in a response to a user that has not been authenticated to be
a nmenber of the Internet address registry.

Appendi x B. Exanpl e Requests and Responses

The examples in this section use the string "C." to denote data sent
by a client to a server and the string "S:" to denote data sent by a
server to a client.

B.1. Exanple 1

The following is an exanple of entity |ookup for the contact-handle
of "JN560-RI Rl

<?xm version="1.0"?>

<request xmns="urn:ietf:paranms:xm:ns:irisl"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schemra- i nst ance"
xsi:schemalLocation="urn:ietf:paranms:xm :ns:irisl iris.xsd" >

<sear chSet >
<l ookupEntity
regi stryType="urn:ietf:params: xm : ns: aregl"
entityd ass="cont act - handl e"
entityName="JN560- RI R1" />
</ sear chSet >
</ request >
<?xm version="1.0"?>

<iris:response
xmns:iris="urn:ietf:params:xm:ns:irisl"

WO 0000000000000 00
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xm ns="urn:ietf:paranms: xm :ns:aregl"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schemra- i nst ance" >

<iris:resultSet>
<iris:answer>

<cont act
authority="rir.exanple.net"
regi stryType="aregl"
entityd ass="cont act - handl e"
entityName="JN560- Rl R1" >

<cont act Handl e>JN560- Rl R1</ cont act Hand| e>
<conmonNane>Bob Smur d</ conmbnNane>

<organi zati on
iris:referent Type="organi zati on"
authority="rir.exanpl e.net"
regi stryType="aregl"
entityCd ass="organi zati on-i d"
entityName=" ORGX" >
<iris:displayNane
| anguage="en" >
Organi zation X, Inc.
</iris:displayName>
</ organi zati on>

<phone>
<nunber >+1- 703- 555- 5555</ nunber >
<type>of fi ce</type>

</ phone>

</ cont act >

<liris:answer>
</iris:resultSet>

DODDDLDDLDDDDDLDDDDDDDDDDDLLDDDDDLDDUNWWL®

</iris:response>

Figure 11: Exanple 1
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B. 2.

Exanmpl e 2

The foll owi ng exanpl e shows a query to find the |IP networks
contai ning a given address.

DODODLDDLDLODDLDLDDNDLONDL OOOOOOOOOOOOOOOOOO0O0O

<?xm version="1.0"?>
<request xmns="urn:ietf:paranms:xm:ns:irisl"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schemra- i nst ance" >

<sear chSet >
<fi ndNet wor ksByAddr ess
xm ns="urn:ietf:parans: xm :ns:aregl">

<i pv4Addr ess>
<start>192.0. 2. 134</start>
</i pv4Addr ess>

<specificity
al | owEqui val ences="true"
>one-| evel -l ess-specific</specificity>

</ fi ndNet wor ksByAddr ess>
</ sear chSet >

</ request >

<?xm version="1.0"?>
<iris:response xmns:iris="urn:ietf:paranms:xm:ns:irisl"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance" >

<iris:resultSet>
<iris:answer>
<ar eg: i pv4Net wor k
xm ns="urn:ietf:parans: xm :ns:aregl"
xm ns:areg="urn:ietf:parans: xm:ns:aregl"
xsi : schemalLocati on="urn:ietf: parans: xm :ns:aregl areg.xsd"
authority="rir.exanple.net" registryType="aregl"
entityd ass="i pv4-handl e" entityName="NET-192-0-2-128-1" >
<net wor kHandl e>
NET- 192- 0- 2-128-1
</ net wor kHandl| e>
<nane>
UU- 192- 0- 2- D6
</ name>
<st art Addr ess>
192.0.2.128
</ st art Addr ess>
<endAddr ess>
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192. 0. 2. 255

</ endAddr ess>

<net wor kType>r eassi gned</ net wor kType>

<organi zati on
iris:referent Type="areg: organi zati on"
authority="rir.exanple.net" registryType="aregl"
entityCd ass="organi zation-id" entityNane="CORGX">
<iris:displayNane | anguage="en">

Organi zation X, Inc.

</iris:displayNane>

</ organi zati on>

<par ent
iris:referent Type="areg: i pv4Net wor k"
authority="rir.exanple.net" registryType="aregl"
entityd ass="i pv4-handl e" entityNanme="NET-192-0-2-0-1"/>

<t echCont act
iris:referent Type="areg: contact"
authority="rir.exanple.net" registryType="aregl"
entityd ass="cont act - handl e" entityNanme="JN560-Rl R1" >
<iris:displayNane | anguage="en">

Smurd, Bob

</iris:displayNane>

</techCont act >

<regi strationbDat e>
2002-11-18T00: 00: 00- 00: 00

</registrationbDat e>

<l ast Updat edDat e>
2002-11-18T00: 00: 00-00: 00

</ | ast Updat edDat e>

<iris:seeAlso
iris:referent Type="ANY"
authority="rir.exanple.net" registryType="aregl"
entityd ass="local" entityName="portability-notice"/>

</ areg: i pv4Net wor k>
<ar eg: i pv4Net wor k

et al.

xm ns="urn:ietf:paranms: xm :ns:aregl"
xm ns:areg="urn:ietf:paranms: xm :ns:aregl"
xsi:schemalLocation="urn:ietf:parans: xnl : ns: aregl areg. xsd"
authority="rir.exanple.net" registryType="aregl"
entityd ass="i pv4-handl e" entityNane="NET-192-0-2-0-2" >
<net wor kHand| e>
NET- 192- 0- 2-0- 2
</ net wor kHandl| e>
<nane>
UU- 192- 0- 2- 0- D5
</ name>
<st art Addr ess>
192.0.2.0
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</ st art Addr ess>
<endAddr ess>
192. 0. 2. 255
</ endAddr ess>
<net wor kType>di rect all ocati on</ networkType>
<nameSer ver >aut h03. ns. exanpl e. or g</ naneSer ver >
<nameSer ver >aut h00. ns. exanpl e. or g</ nanmeSer ver >
<organi zati on
iris:referent Type="areg: organi zati on"
authority="rir.exanple.net" registryType="aregl"
entityd ass="organi zation-id" entityNane="CRGY">
<iris:displayNane | anguage="en">
Organi zation Y, Inc.
</iris:displayName>
</ organi zati on>
<par ent
iris:referent Type="areg: i pv4Net wor k"
authority="rir.exanple.net" registryType="aregl"
entityd ass="i pv4-handl e" entityNanme="NET-192-0-2-0-1"/>
<t echCont act
iris:referent Type="areg: contact"
authority="rir.exanple.net" registryType="aregl"
entityd ass="cont act-handl e" entityNanme="0A12-RI Rl" />
<regi strationbDat e>
2000- 10- 27T00: 00: 00- 00: 00
</registrationbDat e>
<l ast Updat edDat e>
2002- 02- 13T00: 00: 00-00: 00
</ | ast Updat edDat e>
<iris:seeAlso
iris:referent Type="ANY"
authority="rir.exanple.net" registryType="aregl"
entityd ass="local" entityName="portability-notice"/>

</ areg: i pv4Net wor k>
</iris:answer>
<iris:additional >

<iris:sinpleEntity

authority="rir.exanple.net" registryType="aregl"
entityd ass="local" entityName="portability-notice" >
<iris:property nane="portability" |anguage="en">

Addresses within this block are non-portable.
<liris:property>
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S </iris:sinmpleEntity>
S: </iris:additional >
S: </iris:resultSet>
S
S: </iris:response>
Fi gure 12: Exanple 2
Appendi x C. Specificity Exanples

This section includes exanples to clarify specificity options for
net wor k and ASN sear ches.

) T | 192.0.2.0 - 192.0.2.15
B | ommme e | 192.0.2.16 - 192.0.2.31
C e 192.0.2.0 - 192.0.2.9
D | -emmemme e | 192.0.2.16 - 192.0.2.30
E s | 192.0.2.16 - 192.0.2.30
S | 192.0.2.0 - 192.0.2.5
G |----| 192.0.2.6 - 192.0.2.9

Contents of the DB

Fi gure 13: Specificity Exanple 1
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A [=--mmmmm e | 192.0
B R | 192.0.
C [=ommmmei e 192. 0.
D R EEEEPEE | 192. 0.
E EECEEEETET I | 192. 0.
F [---mmmn- | 192. 0.
G [----| 192. 0.
Qery|- - - - - - - | 192. 0.

Exact match (1)

Result: C

Figure 14: Specificity Exanple 2

A T E T . | 192.0
B [EEETEETEEEEP R | 192.0.
C [=ommmmei e 192. 0.
D R EEEEPEE | 192. 0.
E EECEEEETET I | 192. 0.
F [---mmmn- | 192. 0.
G [----| 192. 0.
Queryl- - - - - - - - | 192. 0.

Exact match (2)

Resul t: None

Figure 15: Specificity Exanple 3
Gunduz, et al. St andards Track
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............ | 192.

[ semmmmmm et | 192.

-------- 192.

I | 192.

| < mm e | 192.

- 192.

|----] 192.

Query|- - - - - - = - - | 192.

m O O W >»

Tn

Queryl- - - - - -« - - | 192. 0.

Gunduz,

et al.

.16

.16

.16

Cct ober

- 192.0.

- 192.0.

- 192.0.

- 192.0.

- 192.0.

- 192.0.

- 192.0.

- 192.0.

Al'l nmore specifics, allowEquival ences = false

Result: C, F, & G (A is not included;

Figure 16: Specificity Exanple 4

[ semmmmmm et | 192.

-------- 192.

I | 192.

| < mm e | 192.

- 192.

|----] 192.

Al'l nore specifics, allowEquival ences = true

Result: A, C F, & G (A is included;

Figure 17: Specificity Exanple 5
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N [P | 192.0.2.0
B EEEE R R TR T r | 192.0.2.16
C [=ommmmei e 192.0.2.0
D [---mmmmmme e | 192.0.2.16
E |=-mmmmmmm e | 192.0.2.16
F [-------- | 192.0.2.0
G -] 192.0.2.6
Query|- - - - - - - - - | 192.0.2.0

One |l evel nore specifics, allowEquival ences

Result: C

Figure 18: Specificity Exanple 6

N [P | 192.0.2.0
B EEEE R R TR T r | 192.0.2.16
C [=ommmmei e 192.0.2.0
D [---mmmmmme e | 192.0.2.16
E |=-mmmmmmm e | 192.0.2.16
F [-------- | 192.0.2.0
G -] 192.0.2.6
Query|- - - - - - - - - | 192.0.2.0

One |l evel nore specifics, allowEquival ences

Result: A

Figure 19: Specificity Exanple 7
Gunduz, et al. St andards Track
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............ | 192.0.2.0 - 192.0.2.15

R | 192.0.2.16 - 192.0.2.31

________ 192.0.2.0 - 192.0.2.9

I | 192.0.2.16 - 192.0.2.30

[--------------- | 192.0.2.16 - 192.0.2.30

- 192.0.2.0 - 192.0.2.5

[----] 192.0.2.6 - 192.0.2.9

[- - | 192.0.2.6 - 192.0.2.9

Al'l less specifics, allowEquival ences = true
Result: A, C, & G (Gis included; exact match)

Figure 20: Specificity Exanple 8

............ | 192.0.2.0 - 192.0.2.15

R | 192.0.2.16 - 192.0.2.31

________ 192.0.2.0 - 192.0.2.9

I | 192.0.2.16 - 192.0.2.30

[--------------- | 192.0.2.16 - 192.0.2.30

- 192.0.2.0 - 192.0.2.5

[----] 192.0.2.6 - 192.0.2.9

[- - | 192.0.2.6 - 192.0.2.9

Al'l less specifics, allowEquival ences = fal se
Result: A & C (Gis not included; exact match)

Figure 21: Specificity Exanple 9
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............ | 192.
R | 192.
________ 192.
I | 192.
|=-mmmmmmm e | 192.
-- 192.
[----] 192.

[- - | 192.

.0

.16

.16

.16

One level less specifics, allowEquival ences

Result: G (the exact match)

Figure 22: Specificity Exanple 10

............ | 192.
R | 192.
________ 192.
I | 192.
|=-mmmmmmm e | 192.
-- 192.
[----] 192.

[- - | 192. 0.

0.

0.

0.

0.

.16

.16

.16

One level less specifics, allowEquival ences

Result: C

Figure 23: Specificity Exanple 11
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A [=--mmmmm e | 192.0
B R | 192.0.
C [=ommmmei e 192. 0.
D R EEEEPEE | 192. 0.
E EECEEEETET I | 192. 0.
F [---mmmn- | 192. 0.
G [----| 192. 0.
Qery|- - - - - - | 192. 0.

One level less specifics, allowEquival ences

Result: C

Figure 24: Specificity Exanple 12

A T E T . | 192.0
B [EEETEETEEEEP R | 192.0.
C [=ommmmei e 192. 0.
D R EEEEPEE | 192. 0.
E EECEEEETET I | 192. 0.
F [---mmmn- | 192. 0.
G [---- 192. 0.
Query = E

.16

.16

.16

Cct ober

- 192.0.

- 192.0.

- 192.0.

- 192.0.

- 192.0.

- 192.0.

- 192.0.

- 192.0.

= fal se or

.16

.16

.16

Find parent (Query argunent is a handle)

Result: D

Figure 25: Specificity Exanple 13
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A [ = mmm e | 192.0.2.0 - 192.0.2.15
B [ =t | 192.0.2.16 - 192.0.2.31
C [-mmmmme - 192.0.2.0 - 192.0.2.9
D [-----mmmmm e | 192.0.2.16 - 192.0.2.30
E [--------------- | 192.0.2.16 - 192.0.2.30
F |---=---- | 192.0.2.0 - 192.0.2.5
G [---- 192.0.2.6 - 192.0.2.9
Query = D

Find child (Query argunent is a handl e)
Result: E
Figure 26: Specificity Exanple 14
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Thi s docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR | S SPONSORED BY (I F ANY), THE | NTERNET SOCI ETY AND THE | NTERNET
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Intellectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that mght be clainmed to
pertain to the inplenentation or use of the technol ogy described in
this docunment or the extent to which any |license under such rights

m ght or might not be avail able; nor does it represent that it has
made any i ndependent effort to identify any such rights. [Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of I PR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nade available, or the result of an
attenpt made to obtain a general |icense or permssion for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe | ETF on-line | PR repository at
http://ww.ietf.org/ipr

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that nmay cover technology that nay be required to inpl enent
this standard. Please address the information to the |ETF at
ietf-ipr@etf.org.
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