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Contexts for | MAP4
Status of This Meno

This docunent specifies an Internet standards track protocol for the
Internet conmmunity, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardi zati on state
and status of this protocol. Distribution of this neno is unlimted.

Abst r act

The | MAP4revl protocol has powerful search facilities as part of the
core protocol, but lacks the ability to create live, updated results
that can be easily handled. This nmeno provides such an extension,
and shows how it can be used to provide a facility simlar to virtual
mai | boxes.
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1

I ntroduction

Al t hough t he basi ¢ SEARCH command defined in [I MAP], and as enhanced
by [ESEARCH], is relatively conpact in its representation, this
reduction saves only a certain anount of data, and huge nail boxes

m ght overwhel mthe storage available for results on even relatively
hi gh- end deskt op nmachi nes.

The SORT conmand defined in [ SORT] provides useful features, but is
hard to use effectively on changi ng nail boxes over | ow bandwi dth
connecti ons.

This meno borrows concepts from[ACAP], such as providing a w ndowed
view onto search or sort results, and maki ng updates that are

bandwi dth and round-trip efficient. These are provided by two
extensi ons: "ESORT" and " CONTEXT"

Conventions Used in This Docunent

In exanples, "C:" and "S:" indicate lines sent by the client
nmessagi ng user agent and | MAP4revl ([| MAP]) server, respectively.
"/1" indicates inline comments not part of the protocol exchange.
Li ne breaks are liberally inserted for clarity. Exanples are
intended to be read in order, such that the state renmains from one
exanple to the next.

Al t hough t he exanpl es show a server that supports [ESEARCH], this is
not a strict requirenent of this specification

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

O her capitalized words are typically nanes of | MAP extensions or
commands -- these are uppercased for clarity only, and are case-
i nsensitive.

Ext ended Sort Syntax

Servers inplenmenting the extended SORT provide a suite of extensions
to the SORT and U D SORT conmands defined in [SORT]. This allows for
return options, as used with SEARCH and specified in [I MAP-ABNF], to
be used with SORT in a simlar nanner.

The SORT and Ul D SORT conmands are extended by the addition of an
optional list of return options that follow a RETURN at om i nmedi atel y
after the command. |If this is mssing, the server will return
results as specified in [ SORT].
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The extended SORT conmand al ways returns results in the requested
sort order, but is otherwise identical in its behaviour to the

ext ended SEARCH command defined in [|I MAP- ABNF], as extended by
[ESEARCH]. In particular, the extended SORT conmand returns results
in an ESEARCH response.

3.1. ESORT Extension

Servers advertising the capability "ESORT" support the return options
specified in [ESEARCH in the SORT command. These return options are
adapted as foll ows:

M N
Return the message nunber/ U D of the | owest sorted nessage
satisfying the search criteria.

MAX
Return the message nunber/ U D of the highest sorted nessage
satisfying the search criteria.

ALL
Return all message nunbers/ U Ds which match the search criteria,
in the requested sort order, using a sequence-set. Note the use
of ranges described below in Section 3.2.

COUNT
As in [ ESEARCH .

3.2. Ranges in Extended Sort Results

Any ranges given by the server, including those given as part of the
sequence-set, in an ESEARCH response resulting froman extended SORT
or U D SORT conmand, MJST be ordered in increasing nunmerical order
after expansion, as per usual [IMAP] rules.

In particular this nmeans that 10:12 is equivalent to 12:10, and
10,11,12. To avoid confusion, servers SHOULD present ranges only
when the first seqg-nunber is |ower than the second; that is, either
of the forms 10:12 or 10, 11,12 is acceptable, but 12:10 SHOULD be
avoi ded.

3.3. Extended SORT Exanpl e
If the list of return options is present but enpty, then the server
provides the ALL return data itemin an ESEARCH response. This is

functionally equival ent to an unextended U D SORT comand, but can
use a snaller representation
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C. EO1 U D SORT RETURN () (REVERSE DATE) UTF-8 UNDELETED
UNKEYWORD $Junk

S: * ESEARCH (TAG "EO01") U D ALL 23765, 23764, 23763, 23761,[...]

S: EO01 OK Sort conpl eted

Note that the initial three results are not represented as the range
23765: 23763 as nmandated in Section 3.2.

4. Cont ext s
4.1. Overview

The Contexts extension is present in any | MAP4revl server that
i ncludes the string "CONTEXT=SEARCH', and/or " CONTEXT=SORT", within
its advertised capabilities.

In the case of CONTEXT=SEARCH, the server supports the extended
SEARCH command syntax described in [I MAP- ABNF], and accepts three
additional return options.

Servers adverti sing CONTEXT=SORT al so advertise the SORT capability,
as described in [ SORT], support the extended SORT command synt ax
described in Section 3, and accept three additional return options
for this extended SORT.

These additional return options allow for notifications of changes to
the results of SEARCH or SORT commands, and al so allow for access to
partial results.

A server advertising the CONTEXT=SEARCH extension will order al
SEARCH results, whether froma U D SEARCH or SEARCH conmand, in

mai | box order -- that is, by nessage nunmber and U D. Therefore, the
U D SEARCH, SEARCH, U D SORT, or SORT conmand used -- collectively
known as the searching command -- will always have an order, the

requested order, which will be the mail box order for U D SEARCH and
SEARCH conmands.

Al of the return specifiers have no interaction with either each
other or any return specifiers defined in [ ESEARCH or Section 3.1;
however, it is believed that inplenentations supporting CONTEXT will
al so support ESEARCH and ESORT

4.2. Context Hint
The return option CONTEXT SHOULD be used by a client to indicate that
subsequent use of the search criteria are likely. Servers MAY ignore

this return option or use it as a hint to maintain a full result
cache, or index.
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4.

3.

A client mght choose to obtain a count of natching nessages prior to
obtaining actual results. Here, the client signals its intention to
fetch the results thensel ves

C. A0l SEARCH RETURN ( CONTEXT COUNT) UNDELETED
UNKEYWORD $Junk

S: * ESEARCH (TAG "A01") COUNT 23765

S: A01 OK Search conpl eted

Notifications of Changes

The search return option UPDATE, if used by a client, causes the
server to issue unsolicited notifications containing updates to the
results that would be returned by an unnodified searchi ng comrand.
These update sets are carried in ADDTO and REMOVEFROM data itens in
ESEARCH r esponses.

These ESEARCH responses carry a search correlator of the searching
command, hence clients MJST NOT reuse tags, as already specified in
Section 2.2.1 of [IMAP]. An attenpt to use UPDATE where a tag is
already in use with a previous searching conmand that itself used
UPDATE SHALL result in the server rejecting the searchi ng conmand
wi th a BAD response.

Bot h ADDTO and REMOVEFROM data itens SHOULD be delivered to clients
inatinely manner, as and when results change, whether by new
nmessages arriving in the mail box, nmetadata such as flags being
changed, or nessages bei ng expunged.

Typically, this would occur at the sane tine as the FETCH, EXI STS, or
EXPUNGE responses carrying the source of the change.

Updates will cease when the nail box is no |onger selected, or when
t he CANCELUPDATE conmand, defined in Section 4.3.5, is issued by the
client, whichever is sooner

Unli ke [ACAP], there is no requirenent that a context need be created
with CONTEXT to use UPDATE, and in addition, the |ack of UPDATE with
a CONTEXT does not affect the results caused by |ater searching
commands -- there is no snapshot facility.

There is no interaction between UPDATE and any other return options;
therefore, use of RETURN (UPDATE M N), for exanple, does not notify
about the mninum U D or sequence nunber, but notifies instead about
all changes to the set of matching nessages. |In particular, this
means that a client using UPDATE and PARTI AL on the sane search
program coul d receive notifications about messages that do not
currently interest it.
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Finally, as specified in the errata to [I MAP], any nessage sequence
nunbers used in the search programare evaluated at the tinme the
conmand is received; therefore, if the messages referred to by such
nmessage sequence nunbers change, no notifications will be emtted.

This tinme, the client will require notifications of updates and
chooses to obtain a count:

C. BO1 U D SEARCH RETURN ( UPDATE COUNT) DELETED
KEYWORD $Junk

S: * ESEARCH (TAG "B01") COUNT 74

S: B0l OK Search conpleted, will notify.

/1 Note that the following is rejected, and has no effect:
C. BO1 SORT RETURN (UPDATE) FLAGGED

S: BO1 BAD Tag reuse

4.3.1. Refusing to Update Contexts

In sone cases, the server MAY refuse to provide updates, such as if
an internal limt on the nunber of update contexts is reached. In
such a case, an untagged NO is generated during processing of the
command with a response-code of NOUPDATE. The response-code
contains, as argunent, the tag of the search command for which the
server is refusing to honour the UPDATE request.

O her return options specified SHALL still be honoured.

Servers MJST provide at |east one updating context per client, and
SHOULD provide nore -- see Appendix B for strategies on reducing the
i npact of additional updating contexts. Since sorted contexts
require a higher inplenmentation cost than unsorted contexts, refusa
to provide updates for a SORT conmand does not inply that SEARCH
contexts will also be refused.

This time, the client will require notifications of updates, and
chooses to obtain a count:

C. B02 U D SORT RETURN (UPDATE COUNT) UTF-8
KEYWORD $Junk

* ESEARCH (TAG "B02") COUNT 74

* NO [ NOUPDATE "B02"] Too many contexts
B02 OK Search conpleted, will not notify.

www

Client handling might be to retry with a U D SEARCH conmand, or el se
cancel an existing context; see Section 4.3.5.
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4,.3.2. Comon Features of ADDTO and REMOVEFROM

The result update set included in the return data itemis specified
as U Ds or nessage nunbers, dependi ng on how t he UPDATE was
specified. |If the UPDATE was present in a SEARCH or SORT conmmand,
the results will be nessage nunbers; in a U D SEARCH or U D SORT
command, they will be Ul Ds.

The client MJST process ADDTO and REMOVEFROM return data items in the
order they appear, including those within a single ESEARCH response.
Correspondi ngly, servers MJST generate ADDTO and REMOVEFROM r esponses
such that the results are nmintained in the requested order

As with any response aside from EXPUNGE, ESEARCH responses carrying
ADDTO and/ or REMOVEFROM return data itenms MAY be sent at any tine

In particular, servers MAY send such responses when no command is in
progress, during the processing of any command, or when the client is
using the IDLE facility described in [IDLE]. |Inplenentors are
recomended to read [ NOTI FY] as a nechanismfor clients to signa
servers that they are willing to process responses at any tinme, and
are al so recommended to pay close attention to Section 5.3 of [IMAP].

It is anticipated that typical server inplenmentations will enmit ADDTO
when they nornally emit the causal FETCH or EXISTS, and simlarly
emt REMOVEFROM when they nornally enmit the causal FETCH or EXPUNGE

4.3.3. ADDTO Return Data |Item

The ADDTO return data item contains, as payload, a |ist containing
pairs of a context position and a set of result updates in the
requested order to be inserted at the context position. Were the
searching conmand is a SEARCH or U D SEARCH conmand, the context
position MAY be zero. Each pair is processed in the order that it
appears.

Not e that an ADDTO cont ai ni ng nessage sequence nunbers added as a
result of those nessages being delivered or appended MJST be sent

after the EXISTS notification itself, in order that those sequence
nunbers are valid.

If the context position is non-zero, the result update is inserted at
the given context position, neaning that the first result in the set
will occupy the new context position after insertion, and any prior
existing result at that context position will be shifted to a later
cont ext position.
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Where the context position is zero, the client MAY insert the nessage
numbers or U Ds in the result list such that the result list is

mai ntai ned in mailbox order. |In this case, servers are RECOVMENDED
to order the result update into nmail box order to produce the shortest
representation in set-syntax.

[...]

S: * 23762 FETCH (FLAGS (\Del eted \ Seen))

S: * 23763 FETCH (FLAGS ($Junk \ Seen))

S: * ESEARCH (TAG "B01") U D ADDTO (0 32768: 32769)

Note that this exanpl e assunes nessages 23762 and 23763 with Ul Ds

32768 and 32769 (respectively) previously had neither \Del eted nor
$Junk set. Also note that only the ADDTO i s included, and not the
(now changed) COUNT

If the searching command "C01" initially generated a result |ist of
2734: 2735, then the followi ng three responses are equival ent, and
yield a result list of 2731:2735:

]
* ESEARCH (TAG "C01") U D ADDTO (1 2733 1 2732 1 2731)

* ESEARCH (TAG "C01") U D ADDTO (1 2733) ADDTO (1 2731:2732)
* ESEARCH (TAG "C01") U D ADDTO (1 2731:2733)

(CROROIN

The last is the preferred representation
4.3.4. REMOVEFROM Return Data Item

The REMOVEFROM return data item contains, as payload, a |ist
containing pairs of a context position and a set of result updates in
the requested order to be renoved starting fromthe context position
Wiere the searching command is a SEARCH or U D SEARCH command, the
context position MAY be zero. Each pair is processed in the order
that it appears.

If the context position is non-zero, the results are renoved at the
gi ven context position, nmeaning that the first result in the set wll
occupy the given context position before renoval, and any prior
existing result at that context position will be shifted to an
earlier context position.

Where the context position is zero, the client renoves the nessage
numbers or U Ds in the result |ist wherever they occur, and servers
are RECOMWMENDED to order the result list in mail box order to obtain
the best benefit fromthe set-syntax.
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Not e that a REMOVEFROM cont ai ni ng nessage sequence nunbers renoved as
a result of those nessages bei ng expunged MJST be sent prior to the
expunge notification itself, in order that those sequence nunbers
remai n valid.

Here, a nessage in the result list is expunged. The REMOVEFROM i s
shown to happen without any conmand in progress; see Section 4.3.2.
Not e t hat EXPUNCE responses do not have this property.

[...]

S: * ESEARCH (TAG "B01") U D REMOVEFROM (0 32768)
C. B0O3 NOOP

S: * 23762 EXPUNGE

S: B03 OK Not hi ng done.

4.3.5. The CANCELUPDATE Conmand

When a client no | onger wishes to receive updates, it nmay issue the
CANCELUPDATE command, which will prevent all updates to the contexts
naned in the argunments frombeing transnitted by the server. The
command takes, as argunents, one or nore tags of the comands used to
request updates.

The server MAY free any resource associated with a context so

di sabl ed -- however, the client is free to issue further searching
conmands with the same criteria and requested order, including
PARTI AL requests.

C. B04 CANCELUPDATE "BO1"
S: B04 OK No further updates.

4.4, Partial Results

The PARTI AL search return option causes the server to provide in an
ESEARCH response a subset of the results denoted by the sequence
range given as the nmandatory argunent. The first result is 1; thus,
the first 500 results would be obtained by a return option of
"PARTI AL 1:500", and the second 500 by "PARTI AL 501: 1000". This
intentionally mirrors nmessage sequence nunbers.

A single conmand MJUST NOT contain nore than one PARTIAL or ALL search
return option -- that is, either one PARTIAL, one ALL, or neither
PARTI AL nor ALL is all owed.

For SEARCH results, the entire result list MJST be ordered in mail box
order, that is, in U D or nessage sequence nunber order.

Cridland & King St andards Track [ Page 10]



RFC 5267 | MAP CONTEXT July 2008

Where a PARTI AL search return option references results that do not
exi st, by using a range which starts or ends higher than the current
number of results, then the server returns the results that are in
the set. This yields a PARTIAL return data itemthat has, as

payl oad, the original range and a potentially m ssing set of results
that may be shorter than the extent of the range.

Clients need not request PARTIAL results in any particul ar order
Because numil boxes may change, clients will often wish to use PARTI AL
in conbination with UPDATE, especially if the intent is to walk a

| arge set of results; however, these return options do not interact
-- the UPDATE will provide notifications for all matching results.

Recall from AO1 that there are 23764 results.

~
~

C. A02 U D SEARCH RETURN ( PARTI AL 23500: 24000) UNDELETED
UNKEYWORD $Junk

C. AO03 U D SEARCH RETURN (PARTI AL 1:500) UNDELETED
UNKEYWORD $Junk

C. A0O4 U D SEARCH RETURN ( PARTI AL 24000: 24500) UNDELETED
UNKEYWORD $Junk

S: * ESEARCH (TAG "A02") U D PARTI AL (23500: 24000 ...)

/1l 264 results in set syntax elided

/1 this spans the end of the results.

S: A02 OK Conpl et ed.

S: * ESEARCH (TAG "A03") U D PARTIAL (1:500 ...)

/1 500 results in set syntax elided.

S: A03 OK Conpl et ed.

S: * ESEARCH (TAG "A04") U D PARTI AL (24000: 24500 NI L)

/1 No results are present, this is beyond the end of the results.

S: A04 OK Conpl et ed.

4.5, Caching Results

Server inplenentations MAY cache results froma SEARCH or SORT

whet her or not hinted to by CONTEXT, in order to nmake subsequent
searches nore efficient, perhaps by recomenci ng a subsequent PARTI AL
search where a previous search left off. However, servers MJST
behave identically whether or not internal caching is taking place;
therefore, any such cache is required to be updated as changes to the
mai | box occur. An alternate strategy would be to discard results
when any change occurs to the nail box.
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5. Formal Syntax

The collected formal syntax. This uses ABNF as defined in [ ABNF].
It includes definitions from [l MAP], [IMAP-ABNF], and [ SORT].

capability =/ " CONTEXT=SEARCH' / " CONTEXT=SORT" / "ESORT"
;; <capability> from[| MAP]

command- sel ect =/ " CANCELUPDATE" 1*(SP quot ed)
;; <command-sel ect> from [ | MAP]

cont ext-position = nunber
;; Context position may be 0 for SEARCH result additions.
;7 <nunber> from [ | MAP]

nodi fi er - cont ext = " CONTEXT"

nodi fier-parti al "PARTI AL" SP partial -range
partial -range = nz-nunber ":" nz-nunber
;; A range 500:400 is the sane as 400: 500.
;; This is simlar to <seg-range> from [ | MAP],
;; but cannot contain "*".

nodi fi er-updat e = " UPDATE"

sear ch-return-opt =/ nodifier-context / nodifier-partial /
nmodi fi er - updat e
;7 Al conformto <search-return-opt>, from [ MAP- ABNF]

resp-text-code =/ "NOUPDATE" SP quot ed
;; <resp-text-code> from [ | MAP]

ret - dat a- addto = "ADDTO'
SP "(" context-position SP sequence-set
*(SP context-position SP sequence-set)

7, <sequence-set> from [ | MAP]

ret-data-parti al = "PARTI AL"
SP "(" partial-range SP partial-results ")"
;; <partial-range> is the requested range.

partial-results = sequence-set / "N L"

7, <sequence-set> from [ | MAP]
;7 NIL indicates no results correspond to the requested range.
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ret-dat a-renovefrom = " REMOVEFROM'
SP "(" context-position SP sequence-set
*(SP context-position SP sequence-set)

i, <sequence-set> from [ | MAP]

search-return-data =/ ret-data-partial / ret-data-addto /
ret-data-renovefrom
;7 Al conformto <search-return-data>, from [l MAP- ABNF]

sort =/ extended-sort
;5 <sort> from [ SORT]

ext ended- sort = ["UD" SP] "SORT" search-return-opts
SP sort-criteria SP search-criteria
;; <search-return-opts> from [ MAP- ABNF]
;; <sort-criteria> and <search-criteria> from [ SORT]

6. Security Considerations

Thi s docunent defines additional | MAP4 capabilities. As such, it
does not change the underlying security considerations of [|MAP].
The aut hors and reviewers believe that no new security issues are
i ntroduced with these additional | MAP4 capabilities

Creation of a |arge nunber of contexts may provide an avenue for

deni al - of -servi ce attacks by authorized users. |Inplenentors nmay
reduce this by limting the nunber of contexts possible to create,
via the protocol features described in Section 4.3.1; by reducing the
i mpact of contexts by the inplenentation strategies described in
Appendi x B; and by | oggi ng context creation and usage so that

admini strative remedi es may be appli ed.

7. | ANA Consi der ati ons

| MAP4 capabilities are registered by publishing a Standards Track or
| ESG approved Experinental RFC

Thi s docunent defines the ESORT, CONTEXT=SEARCH, and CONTEXT=SORT
| MAP capabilities. |ANA has added themto the registry accordingly.
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Appendi x A, Cookbook
A 1. Virtual Mail boxes

It is possible to use the facilities described within this meno to
create a facility largely simlar to a virtual nmailbox, but handled
on the client side.

Initially, the client SELECTs the real "backing" mailbox. Next, it
can switch to a filtered view at any tinme by issuing a RETURN ( COUNT
UPDATE CONTEXT), and using RETURN (PARTIAL x:y) as the user scrolls,
feeding the results into a FETCH as required to popul ate sunmary

Vi ews.

A typically useful viewis "U D SORT (DATE) RETURN (...) UTF-8
UNSEEN UNDELETED', which can be used to show the mail box sorted into
| NTERNALDATE order, filtered to only show nessages which are unread
and not yet del eted.

A.2. Trash Wil boxes

Certain contexts are particularly useful for client devel opers

wi shing to present sonething simlar to the common trash mail box

met aphor in limted bandwi dth. The sinple criteria of UNDELETED only
mat ches undel et ed nessages, and the correspondi ng DELETED search key
can be used to display a per-nmil box trash-like virtual nmail box.

A. 3. | nmedi at e EXPUNGE Noti fi cations

The conmand " SEARCH RETURN (UPDATE) ALL" can be used to create a
context that notifies imedi ately about expunged nessages, yet will
not affect nessage sequence nunbers until the nornal EXPUNCGE nessage
can be sent. This may be useful for clients wishing to show this
behavi or without |osing the benefit of sequence nunbering.

A. 4. Mnitoring Counts

A client need not maintain any result cache at all, but instead it
can nmaintain a sinple count of nmessages matching the search criteria.
Typically, this would use the SEARCH comand, as opposed to U D
SEARCH, due to its smaller representation. Such usage m ght prove
useful in nonitoring the nunber of flagged, but unanswered, nessages,
for exanple, with "SEARCH RETURN ( UPDATE COUNT) FLAGGED UNANSWERED'
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A. 5. Resynchroni zi ng Contexts

The creation of a context, and i medi ate access to it, can all be
acconplished in a single round-trip. Therefore, whilst it is
possible to elide resynchronization if no changes have occurred, it
is sinpler in nost cases to resynchronize by sinply recreating the
cont ext .

Appendi x B. Server |nplenentation Notes

Al t hough a server may cache the results, this is neither nmandated nor
required, especially when the client uses SEARCH or U D SEARCH
commands. UPDATE processing, for exanple, can be achieved
efficiently by conparison of the old flag state (if any) and the new,
and PARTI AL can be achieved by re-running the search until the
suitable window is required. This is a result of there being no
snapshot facility.

For exanple, on a new nessage, the server can sinply test for matches
agai nst all current UPDATE context search prograns, and for any that
mat ch, send the ADDTO return data.

Simlarly, for a flag change on an existing nessage, the server can
check whether the nessage matched with its old flags, whether it

mat ches with new flags, and provi de ADDTO or REMOVEFROM return data
accordingly if these results differ.

For PARTI AL requests, the server can performa full search,
di scarding results until the |lower bound is hit, and stopping the
search when sufficient results have been obtai ned.

Wth sone additional state, it is possible to restart PARTIAL
searches, thus avoiding performing the initial discard phase.

For the best performance, however, caching the full search results is
needed, which can allow for faster responses at the expense of

menory. One reasonabl e strategy would be to bal ance this trade-off
at run-tine, discarding search results after a suitable tineout, and
regenerating them as required.

This yields state requirenments of storing the search program for any

UPDATE contexts, and optionally storing both search program and
(updated) results for further contexts as required.
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Note that in the absence of a server-side results cache, it nay be
i mpossible to know i f an expunged nmessage previously matched unl ess
the original nessage is still available. Therefore, sone

i npl ement ati ons may be forced into using a results cache in many

ci rcunst ances.

UPDATE contexts created with SORT or U D SORT will alnpost certainly
requi re some formof results caching, however.

Aut hors’ Addresses

Dave Cridl and

| sode Limted

5 Castl e Business Village

36, Station Road

Hanpt on, M ddl esex TwW2 2BX

3B
EMui | : dave.cridl and@ sode. com
Curtis King

| sode Linited

5 Castl e Business Village

36, Station Road

Hanpton, M ddl esex TWL2 2BX
GB

EMai | : cki ng@munbo. ca

Cridland & King St andards Track [ Page 17]



RFC 5267 | MAP CONTEXT July 2008

Ful I Copyright Statenent
Copyright (C The | ETF Trust (2008).

This docunment 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 ORGAN ZATI ON HE/ SHE REPRESENTS
OR |'S SPONSCORED BY (I F ANY), THE | NTERNET SCCI ETY, THE | ETF TRUST AND
THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS
OR | MPLI ED, | NCLUDI NG BUT NOT LIM 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.

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intellectual Property Rights or other rights that nmight be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; nor does it represent that it has
made any independent 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 nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe | ETF on-line |IPR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Please address the information to the |ETF at
ietf-ipr@etf.org.
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