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Abst r act

Thi s docunent defines two extensions (Select and Sort) for the
Service Location Protocol (SLP). These extensions allow a User Agent
(UA) to request that the Uni form Resource Locator (URL) entries in a
Service Reply (SrvRply) be limted to the specified nunber, or be
sorted according to the specified sort key list. Using these two

ext ensi ons together can facilitate discovering the best match, such
as finding a service that has the maxi num speed or the mni num | oad.

1. Introduction

Thi s docunent defines two extensions (Select and Sort) for SLP

[ RFC2608]. These extensions allow a UA to request that the URL
entries in a SrvRply be limted to the specified nunber, or be sorted
according to the specified sort key list. A Directory Agent (DA) or
Service Agent (SA) that supports the Sel ect and/or Sort extensions
MUST include the attribute keyword "sel ect-enabl ed" and/or "sort-
enabl ed" in its advertisement (DAAdvert or SAAdvert). A UA SHOULD
check these attributes of the contacting DA/ SA before it uses the

Sel ect and/or Sort extensions to query the DA/ SA
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Using the Sel ect extension, a UA can opt for finding just a few (not
necessarily all) matching services, which is useful if the UA uses a
| ow bandwi dt h channel. Using the Sort extension, a UA can ask the
DA/ SA to sort matching URL entries, which helps the UA to choose a
service frommultiple candidates. Sorting by the server is nore
efficient than sorting by the client since for sorting purposes, the
forner does not need to pass the attributes of matching URLs to the
client. Furthernore, using the Sel ect and Sort extensions together
can facilitate discovering the best match, such as finding a service
that has the nmaxi mum speed or the m nimum | oad, or has a speed

cl osest to a reference val ue.

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted according to in BCP 14, RFC 2119

[ RFC2119] .

2. Sel ect Extension
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Figure 1. Sel ect Extension

The format of the Select extension is shown in Figure 1. A UA uses
this extension in a Service Request (SrvRgst) to limt the maxi num
nunber (say, n) of URL entries to be returned. Wen a DA/ SA receives
a SrvRgst with a Select extension, it MJST use a Sel ect extension in
the corresponding SrvRply to indicate the total nunber (say, n of
matching URL entries if the DA/ SA supports this extension, otherw se
the DA/ SA MUST set the error code in the corresponding SrvRply to
OPTI ON_NOT_UNDERSTOOD [ RFC2608]. If n <m then only the first n
mat ching URL entries are returned, else all mmatching URL entries
are returned. As a special case, a UA may set n to zero to obtain
the nunber of matching URL entries without retrieving the entries
thensel ves.

We denote a Sel ect extension as Sel ect (nunber). Thus, Sel ect(3)

neans that the corresponding SrvRply can have at nost three URL
entries.
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3. Sort Extension
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Figure 2. Sort Extension

The format of the Sort extension is shown in Figure 2. A UA uses
this extension in a SrvRgst to request the URL entries in the
correspondi ng SrvRply be sorted according to the sort-key-list. The
sort-key-list is defined using Augmented Backus- Naur Form ( ABNF)

[ RFC2234] as foll ows:

sort-key-list = sort-key / sort-key "," sort-key-list
sort - key = key-name ":" type ":" ordering [":" ref-val ue]
key- name = attr-tag from Section 5 of RFC 2608
type ="s" /[ "i"
; "s" for string type
; "i" for integer type
ordering = "4 o
; "+" for increasing order
; "-" for decreasing order
ref-val ue = intval from Section 5 of RFC 2608

Each sort-key in the sort-key-list has a key-name, a type specifier
an ordering specifier, and an optional reference value. The key-nane
MUST be a valid attribute nane, and its type is explicitly specified.
Al t hough SLP has five attribute types (integer, string, boolean
opaque and keyword), we only consider integer sort and string sort
since keyword attributes (they have no val ues) never need to be
sorted, and bool ean and opaque attributes can be sorted as strings if
needed. The integer sort uses the integerOderingMatch rul e defined
in X 520 [ X520], whereas the string sort is performed based on

| exi cal ordering. Strings are conpared using the rules defined in
Section 6.4 of RFC 2608.

Only integer keys may have a reference val ue, causing the sort to be
based on the distance to the reference value. A reference-based
sort, such as "X i:+:12", requires the follow ng two steps:

Step 1. For each matching service, if its attribute X has a val ue of
X, then use |x-12| as its netric.
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Step 2. Use the netrics obtained in Step 1 to sort attribute X
for matching services.

The SLP sort rules are adapted fromthe Li ghtweight Directory Access
Protocol (LDAP) sort rules defined in RFC 2891 [ RFC2891]. Note that
sort in SLP is a best effort, no sort error will be returned froma
DA/ SA to a UA

(1) The sort-key-list is in order of highest to | owest sort key
precedence (Section 1.1 of RFC 2891).

(2) Each attribute SHOULD only occur in the sort-key-list once
(Section 1.1 of RFC 2891). If an attribute is included in the
sort-key-list nultiple tines, only its first occurrence is
consi dered, all other occurrences are ignored.

(3) For a multi-valued attribute, the | east value in each entry
SHOULD be used in sort (Section 2.2 of RFC 2891).

(4) An entry nmissing one or nmore of the sort keys is treated as
havi ng NULLs for those missing keys (Section 2.2 of RFC 2891).

(5) NULL is considered as a larger value than all other valid
val ues (Section 2.2 of RFC 2891).

(6) As the attribute type in SLP is not enforced, an attribute may
have inconsi stent values. For the purpose of sorting,
i nconsi stent val ues may exist only when an attribute is
sorted as integer. Inconsistent values SHOULD be treated as
NULLs.

When a DA/ SA receives a SrvRgst with a Sort extension, it MJST set
the error code in the corresponding SrvRply to OPTI ON_NOT_UNDERSTOOD
[ RFC2608] if the DA/ SA does not support the Sort extension or cannot
performthe requested sort. The DA/ SA sets the error code in the
corresponding SrvRply to zero if it has successfully processed the
SrvRgst and performed the requested sort.

W denote a Sort extension as Sort(sort-key-list). The follow ng
exanples illustrate how to use the Sort extension.

o Integer sort on speed (decreasing order).
Sort(speed:i:-)

[Note] "i" means integer sort, and nmeans decreasi ng order
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o Integer sort on load (increasing order) and speed (decreasing
order).
Sort(load:i:+, speed:i:-)
[ Note] "+" means increasing order.
o String sort on nodel (increasing order).
Sort (nodel : s: +)
[Note] "s" means string sort.

o Integer sort on speed (increasing order), based on a reference
val ue 12.

Sort (speed:i: +:12)

[ Note] For exanple, if we have four matching services, with the
"speed" attribute as 8 (URL1), 10 (URL2), 12 (URL3), and 15 (URL4),
then the sorted URL list will be "URL3, URL2, URL4, URL1" (based on
the metric ordering of |12-12] < |12-10] < |12-15] < |12-8]).

4. Using the Select and Sort Extensions Together

In addition to being used individually, the Select and Sort

ext ensi ons can be used together to facilitate di scovering the best
mat ch, such as finding a service with the maxi mum speed. Wen these
two extensions appear in the same SrvRgst nessage, they MJST be
processed in the order of their presence. W show sone exanples
next .

o Find the service with the m ni mum | oad

Sort(load:i:+)
Sel ect (1)

o Find the three fastest services

Sort(speed:i:-)
Sel ect (3)

o Find the service with the mninmum | oad anong the three fastest
Sort (speed:i:-)
Sel ect (3)

Sort(load:i:+)
Sel ect (1)
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o Find the service that has a speed closest to 12

Sort (speed:i: +:12)
Sel ect (1)

5. I ANA Consi derations
The Select and Sort extension |Ds, 0x4002 and 0x4003, described in
Section 2 and Section 3, respectively, have been assigned by | ANA out
of the SLP extension space (RFC 2608, Section 9.1) reserved for
"mandatory to inplement” extensions (i.e., the 0x4000-0x7FFF range).
6. Security Considerations
There are no new security issues beyond those described in RFC 2608.
7. Acknow edgment s
Ira McDonal d provi ded good suggesti ons.

8. Normati ve References

[ RFC2608] CGuttman, E., Perkins, C., Veizades, J. and M Day, "Service
Locati on Protocol, Version 2", RFC 2608, June 1999.

[ RFC2119] Bradner, S., "Key words for use in RFCs to indicate
requi rement |evels", BCP 14, RFC 2119, March 1997.

9. Non-normative References

[ X520] I nternational Tel ephone Union, "The Directory: Selected
Attribute Types", X 520, 1997.

[ RFC2234] Crocker, D. and P. Overell, "Augnented BNF for Syntax
Speci fications: ABNF', RFC 2234, Novenber 1997.

[ RFC2891] Howes, T., Wahl, M and A Anantha, "LDAP Control Extension

for Server Side Sorting of Search Results", RFC 2891,
August 2000.

Zhao, et. al. Experi ment al [ Page 6]



RFC 3421 Sel ect and Sort Extensions for SLP November 2002

10. Aut hors’ Addresses

Wi bi n Zhao

Depart ment of Conputer Science
Col unbi a University

1214 Amst erdam Avenue, MC 0401
New Yor k, NY 10027-7003

EMai | : zwb@s. col unbi a. edu

Henni ng Schul zri nne

Depart nent of Conputer Science
Col unbi a University

1214 Anst erdam Avenue, MC 0401
New York, Ny 10027-7003

EMai | : hgs@s. col unbi a. edu

Eri k Guttman

Sun M crosyst ens
Ei chhoel zel str. 7
74915 Wi bst adt
Cer many

EMai |l : Erik.GQttmn@un. com

Chat schi k Bi sdi ki an

| BM Cor p.

Thomas J. Watson Research Center
19 Skyline Drive

Hawt hor ne, NY 10532, USA

EMuai | : bisdi k@s.ibmcom
WlliamF. Jerone

| BM Cor p.

Thomas J. Watson Research Center
19 Skyline Drive

Hawt hor ne, NY 10532, USA

EMail: wfj @s.i bmcom

Zhao, et. al. Experi ment al [ Page 7]



RFC 3421 Sel ect and Sort Extensions for SLP November 2002

11. Full Copyright Statenent
Copyright (C The Internet Society (2002). Al Rights Reserved.

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

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

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

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