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Abstract

Thi s docunent extends the Application-Layer Traffic Optimzation
(ALTO Protocol [RFC7285] by defining additional descriptive
attributes for the resources offered by an ALTO Server
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This Internet-Draft is submtted in full conformance with the
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Internet-Drafts are working docunments of the Internet Engineering
Task Force (1ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
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1.

1.

I nt roducti on

In the ALTO Protocol [RFC7285], the Information Resource Directory
(IRD) defines the resources, or services, offered by an ALTO server
An | RD contains one entry for each resource. Each entry provides the
information a client needs to use that resource: the URI for the
resource, the type of data the server returns, the type of data the
client sends (if any), the identifiers of any resources on which this
resource depends, and optional capabilities for the resource.

However, resources have nmany additional attributes. For exanple, a
Net work Map resource naps PID (Provider-defined lIdentifier) nanes to
network address prefixes. A small Network Map resource might define
20 PIDs and a total of 100 prefixes, while a |large Network Map mi ght
have 5,000 PIDs and 500, 000 prefixes. A client mght like to know
the size of the Network Map before retrieving it, but the IRD gives
no hint.

Al so, an ALTO server provided by an Internet Service Provider (ISP)

m ght have detailed information for network addresses nanaged by that
| SP, but only coarse information (or no information at all) for other
network addresses. |f an ALTO Cient needs cost information for a
particul ar network address, and the client knows about severa
different ALTO Servers, the client would prefer to use the ALTO
Server with the best data for that address. But the IRD entries give
no hint as to the best server; the client would have to try each
server and guess as to which was the nost accurate.

This docunent defines a franmework for declaring such attributes in
IRD entries, and defines an initial set of attributes.

1. Attributes Versus Capabilities

The ALTO Protocol already defines a "capabilities" section for IRD
entries, so one alternative is sinply to define additiona
capabilities. W prefer not to do that for several reasons

0 Capabilities are always defined; the ALTO protocol either requires
the IRD entry to specify a value, or else defines a default.
Attributes are optional, and do not have defaults.

0 Capability names are defined by the ALTO protocol; adding a new
capability requires a new RFC. Attribute nanmes are managed by
| ANA, so new attributes can be added wi thout extending the
pr ot ocol

0o Aclient can deduce attributes by using the resource.
Capabi lities cannot be deduced.
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0 Attribute values are approxi mate, and/or may change frequently.
Capabilities are accurate, and should not change unl ess the
resource is redefined. For exanple, if a Cost Map attribute says
the map has 500 cost points, that neans that was the size when the
client retrieved the IRD. If the client retrieves the map a few
m nutes later, the size nmight be different. However, if a
capability says a Cost Maps returns a "routingcost" cost nmetric,
it is an error if the resource returns a "hopcount" instead.

2. Changes To ALTO Protocol

2.1. |IRD Entries
Resources attributes are defined by a new field, named "attri butes”,
at the sane level as the existing "uri" and "nedi a-type" fields in

IRD entries. That is, in [RFC7/285] Sec. 9.2.2, |RDResourceEntry is
revi sed as:

obj ect {
JSONSt ri ng uri;
JSONSt ri ng medi a-type;
[JSONString accepts;]
[Capabilities capabilities;]
[ Resourcel D uses<0..*>;]
[Attributes attributes;] /1 Added
} 1 RDResour ceEntry;
obj ect {
} Attributes; /1 Added

Here is an exanple of an IRD with attributes:
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"resources" @ {
"ny-def aul t - net wor k- map"
"uri" : "http://alto.exanple.conf networkmap",
"medi a-type" : "application/alto-networkmap+j son”
"attributes" : {
"pid-count-current" : 50,
"prefix-count-current” : 150,

"authoritative-prefixes”
“ipv4": [ "1.2.0.0/16", "3.4.0.0/16" ]

"aut horitative-exclusions" : {
"ipvd": [ "1.2.1.0/25" ]
}
},
"nunerical -routing-cost-map" : {
"uri" : "http://alto.exanple.conf costmap/nuniroutingcost”,
"medi a-type" : "application/alto-costmap+json”,
"capabilities" : {
"cost-type-nanmes” : [ "numrouting" ]
},
"uses" : [ "ny-default-network-mp" ],
"attributes" : {
"cost-count-current" : 500,
"cost-count-range" : [ 250, 750 ]
}

3. Resource Attri butes
3.1. Attribute Nanes

An attribute name is encoded as a string. The string MJST be no nore
than 32 characters, and it MJST NOT contain characters other than US-
ASCI | al phanuneric characters (W0030-U+0039, U+0041- U+005A, and
U+0061- L+007A), the hyphen (’-’', U+002D), the colon (':’, UW+003A)

the lowline (' _', U+tO05F), or the '.’ separator (U+O02E). The '.’
separator is reserved for future use and MJUST NOT be used unl ess
specifically indicated by a conpani on or extension docunent.

Identifiers prefixed with "priv:" are reserved for Private Use
[ RFC5226] without a need to register with 1ANA. Al other

identifiers MJIST be registered in the "ALTO Resource Attribute
Regi stry" (see Section 7). For an identifier with the "priv:"
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prefix, an additional string (e.g., conpany identifier or random
string) MJUST follow (i.e., "priv:" only is not a valid identifier) to
reduce potential collisions.

Section 3.3 defines an initial set of Resource Attributes.
3.2. Attribute Val ues

The type of an attribute value depends on the attribute. Wen
registering an attribute with  ANA, the JSON val ue type MJST be
specfi ed.

3.3. Proposed Resource Attributes
We propose the follow ng Resource Attri butes:

pi d- count - current:
Resource type: Network Mp
Val ue type: JSON Nunber
Semantics: The nunber of PIDs in the current Network Mp.

prefi x-count-current:
Resource type: Network Map
Val ue type: JSON Number
Semantics: The total nunber of prefixes in the current Network
Map.

pi d- count - r ange:
Resource type: Network Map
Val ue type: JSON Array with two JSON Numbers
Semantics: Low and high values for the nunber of PIDs in the
Net wor k Map. This range SHOULD cover the expected size of the
map for the foreseeable future.

prefi x-count -range:
Resource type: Network Map
Val ue type: JSON Array with two JSON Numbers
Semantics: Low and high values for the total nunber of prefixes
in the Network Map. This range SHOULD cover the expected size of
the map for the foreseeable future.

aut horitative-prefixes:
Resource types: Network Map and Endpoi nt Cost Map
Val ue type: A JSON Object of type NetworkMapData (Section
11.2.1.6 of [RFC7285])
This resource is authoritative (see Section 3.4) for all
endpoi nts which are covered by a prefix in this set, and which
are not covered by a prefix in the "authoritative-exclusions"
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set.

aut horitative-excl usions:
Resource types: Network Map and Endpoi nt Cost Map
Val ue type: A JSON Object of type NetworkMapData (Section
11.2.1.6 of [RFC7285])
See the "authoritative-prefixes" resource, above.

cost-count-current:
Resource type: Cost Map
Val ue type: JSON Nunber
Semantics: The nunber of cost points in the current Cost Map
Note that although a Cost Map is an NxN matrix, where Nis the
nunber of PIDs, a Cost Map is not required to define a cost for
every {source, destination} pair.

cost -count -range
Resource type: Cost Map
Val ue type: JSON Array with two JSON Numbers
Semantics: Low and high values for the total number of cost
points in the Cost Map. This range SHOULD cover the expected
size of the map for the foreseeable future.

3.4. Authoritative Endpoint Sets

The set of endpoints defined by the "authoritative-prefixes" and
"authoritative-exclusions" attributes are the endpoints for which a
resource provides authoritative data. For an ALTO Server provided by
an ISP, this will usually be the endpoints of the | SP's custoners.

Wil e we do not rigorously define "authoritative", in general if a
resource is authoritative for a set of endpoints, then

0 No other ALTO Server has nore accurate data for those endpoints.

0 The ALTO Server SHOULD fully specify the costs for those
endpoints. That is, for every endpoint EA in the authoritative
set and every other endpoint EX, the associated cost nmap
service(s) SHOULD define the costs fromEA to EX and fromEX to
EA.

o0 PIDs covering endpoints in the authoritative set SHOULD be nore
detailed (smaller, finer-grained, etc.) than PIDs for other
endpoi nt s.

We define the authoritative set with two sets of prefixes, one

i nclusive, the other exclusive, for the follow ng reason. The nost
likely case is that an authoritative set represents the addresses of
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an |SP's custoners. |In this case, the inclusive set would be the
prefixes that have been allocated to the ISP by the appropriate
authority. |If custonmers have migrated to other ISPs and taken their

addresses, those prefixes formthe exclusionary set. Wile the
excl usionary set is not necessary, it provides an efficient way to
represent a |arge block of addresses with a few exceptions. This
two-1 evel nodel seens to be a good bal ance between efficiency and
simplicity.

4, Use Cases

Here are brief descriptions of several ways in which clients can take
advant age of Resource Attri butes:

o0 Advance know edge of the size of a network or cost map allows an
ALTO client to allocate sufficient space to hold the nap, or to
sel ect the appropriate way to store it. For exanple, a Cost Map
is an NXxN matrix, where Nis the nunber of PIDs. But it may be
sparse. |If the nunber of costs in the Cost Map is considerably
| ess than the square of the nunber of PIDs in the associated
Net work Map, then the client knows in advance that the Cost Map is
likely to be sparse, and can use a sparse matrix object. On the
other hand, if the nunber of costs is close to the square of the
number of PIDs, the client knows that there is no advantage in
usi ng sparse matri x techni ques.

o0 Aclient such as a P2P tracker can use the authoritative sets to
sel ect the appropriate ALTO Server. For exanple, suppose the
tracker has obtained the IRDs for a nunber of | SP-naintained ALTO
Servers. \When a peer at address E asks the tracker for a set of
peers, the tracker would | ocate the Network Map (or Endpoi nt Cost
Servi ce) whose authoritative set includes E. This will npostly be
the ALTO Server for the requesting peer’s ISP. The tracker uses
that ALTO resource to evaluate costs between E and the ot her
peers, and returns the peers with the | owest costs.

o If an ALTO Server offers several different Network Maps, a client
can use the network map size and/or authoritative sets to sel ect
the appropriate Network Map

5. Alternatives And Discussion (Delete if draft is published)

Here a few points for which | wel come di scussion

0 Can anyone suggest a better name than "attributes"? | considered
"properties", but that conflicts with Endpoint Properties.
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6.

Anot her possibility is "nmeta", but we have overl oaded that nane.

o | don't like the term™authoritive" to describe the endpoints on
which a Network Map is centered. However, | can’'t think of
anything better, and it does seemto accurately reflect the
intent. Can anyone suggest an alternative?

Security Considerations

Because attributes should not provide any infornmation which cannot be
deduced fromthe data already provided by an ALTO Server, this

ext ensi on does not introduce any security considerations not already
present in the ALTO Protocol.

| ANA Consi der ati ons

This docunent defines a registry for ALTO Resource Attributes. Wen
a new ALTO Resource Attribute is defined and accepted by the ALTO
wor ki ng group, requests for | ANA registration MJST include the
identifier, applicable resource type(s), JSON type and i ntended
semanti cs.

Section 3.3 defines the initial set of Resource Attri butes.
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