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Status of This Menp

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

Many | MAP clients use the result of a SEARCH command as the input to
perform anot her operation, for exanple, fetching the found nessages,
deleting them or copying themto another nmail box.

This can be achi eved using standard | MAP operations described in RFC
3501; however, this would be suboptimal. The server will send the
list of found nmessages to the client; after that, the client will
have to parse the list, reformat it, and send it back to the server.
The client can’'t pipeline the SEARCH command with the subsequent
command, and, as a result, the server night not be able to perform
sone optim zations.

Thi s docunent proposes an | MAP extension that allows a client to tell
a server to use the result of a SEARCH (or Unique ldentifier (U D)
SEARCH) command as an input to any subsequent conmand.

1. I ntroduction

Many | MAP clients use the result of a SEARCH command as the input to
perform anot her operation, for exanple, fetching the found nessages,
deleting them or copying themto another nail box.

Thi s docunent proposes an | MAP extension that allows a client to tell
a server to use the result of a SEARCH (or U D SEARCH) command as an
i nput to any subsequent command.

The SEARCH result reference extension defines a new SEARCH result
option [I MAPABNF] "SAVE" that tells the server to renenber the result
of the SEARCH or U D SEARCH conmand (as well as any command based on
SEARCH, e.g., SORT and THREAD [ SORT]) and store it in an internal
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variable that we will reference as the "search result variable". The
client can use the "$" marker to reference the content of this
internal variable. The "$" narker can be used instead of nessage
sequence or U D sequence in order to indicate that the server should
substitute it with the Iist of messages fromthe search result
variable. Thus, the client can use the result of the |atest
renenber ed SEARCH command as a paraneter to another command. The
search result marker has several advantages

* it avoids wasted bandw dth and associ ated del ay;

* it allows the client to pipeline a SEARCH [I MAP4] conmand with a
subsequent FETCH STORE/ COPY/ SEARCH [ | MAP4] or U D EXPUNCE
[ U DPLUS] conmmand;

* the client doesn't need to spend tine reformatting the result of
a SEARCH command into a nessage set used in the subsequent
comrand;

* it allows the server to performoptimzations. For exanple, if
the server can execute several pipelined commands in parallel
(or out of order), presence of the search result marker can
all ow the server to decide which commands nmay or may not be
executed out of order.

I n absence of any other SEARCH result option, the SAVE result option
al so suppresses any SEARCH response that woul d have been ot herw se
returned by the SEARCH comand.

1.1. Conventions Used in This Docunent

In examples, "C:" indicates lines sent by a client that is connected
to a server. "S:" indicates lines sent by the server to the client.

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

Expl anatory comrents in exanples start with // and are not part of
t he protocol
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2. Overview
2. 1. Normat i ve Description of the SEARCHRES Ext ensi on

The SEARCH result reference extension described in this docunent is
present in any | MAP4 server inplenentation that returns "SEARCHRES'
as one of the supported capabilities in the CAPABILITY conmand
response. Any such server MJST al so i npl enment the [ ESEARCH]

ext ensi on.

Upon successful conpletion of a SELECT or an EXAM NE conmand (after
the tagged OK response), the current search result variable is reset
to the enpty sequence.

A successful SEARCH conmand with the SAVE result option sets the

val ue of the search result variable to the Iist of nmessages found in
the SEARCH command. For exanple, if no nessages were found, the
search result variable will contain the enpty |ist.

Any of the followi ng SEARCH commands MJUST NOT change the search
result variable:

0 a SEARCH command t hat caused the server to return the BAD t agged
response,

0 a SEARCH command with no SAVE result option that caused the
server to return NO tagged response,

0 a successful SEARCH command with no SAVE result option

A SEARCH conmmand with the SAVE result option that caused the server
to return the NO tagged response sets the value of the search result
variable to the enpty sequence.

When a nmessage listed in the search result variable is EXPUNCGEd, it
is automatically renoved fromthe list. |Inplenentors are remn nded
that if the server stores the list as a |ist of nessage nunbers, it
MUST automatical ly adjust them when notifying the client about
expunged nessages, as described in Section 7.4.1 of [I|MAP4].

If the server decides to send a new U DVALIDI TY val ue while the

mai | box is opened, this causes resetting of the search variable to
the enpty list.
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Note that even if the "$" marker contains the enpty list of nessages,
it nmust be treated by all conmands accepting nessage sets as
paraneters as a valid, but non-matching list of nmessages. For
exanmpl e, the "FETCH $" command woul d return a tagged OK response and
no FETCH responses. See al so the Exanple 5 bel ow.

Note that even if the "$" marker contains the enpty list of nessages,
it must be treated as a valid but non-matching |ist of nessages, by
all commands that accept nessage sets as paraneters

| mpl enent ati on note: server inplenentors should note that "$" can
reference | MAP nessage sequences or U D sequences, depending on the
context where it is used. For exanple, the "$" narker can be set as
a result of a SEARCH (SAVE) conmand and used as a paraneter to a UD
FETCH conmand (whi ch accepts a U D sequence, not a nessage sequence),
or the "$" marker can be set as a result of a U D SEARCH ( SAVE)
command and used as a paraneter to a FETCH command (which accepts a
message sequence, not a U D sequence).

2. 2. Exanpl es

1) The followi ng exanpl e denonstrates how the client can use the
result of a SEARCH command to FETCH headers of interesting

nessages:
Exanpl e 1:

C. A282 SEARCH RETURN ( SAVE) FLAGCED SI NCE 1- Feb-1994

NOT FROM " Snmit h"

S: A282 K SEARCH conpl eted, result saved

C. A283 FETCH $ (U D | NTERNALDATE FLAGS RFC822. HEADER)

S: * 2 FETCH (U D 14 ..

S: * 84 FETCH (U D 100 ..

S: * 882 FETCH (U D 1115 ..

S: A283 K conpl et ed

The client can al so pipeline the two comands:

Exanpl e 2:

C. A282 SEARCH RETURN ( SAVE) FLAGCED SI NCE 1- Feb-1994
NOT FROM "Smit h"

C. A283 FETCH $ (Ul D | NTERNALDATE FLAGS RFC822. HEADER)

S: A282 K SEARCH conpl et ed

S: * 2 FETCH (U D 14 ..

S: * 84 FETCH (U D 100 ..

S: * 882 FETCH (U D 1115 ..

S: A283 K conpl et ed
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2) The foll owi ng exanpl e denonstrates that the result of one SEARCH
command can be used as input to another SEARCH conmmand:

Exanpl e 3:

A300 SEARCH RETURN ( SAVE) SINCE 1-Jan-2004
NOT FROM " Sni t h"

A300 OK SEARCH conpl et ed

A301 U D SEARCH U D $ SMALLER 4096

* SEARCH 17 900 901

A301 K conpl et ed

Note that the second comuand in Exanple 3 can be replaced with:
C. A301 U D SEARCH $ SMALLER 4096
and the result of the comand woul d be the sane.

3) The follow ng exanple shows that the "$"
mar ker can be comnbined with other nmessage nunbers using the OR
SEARCH criterion.

Exanpl e 4:
C. P282 SEARCH RETURN ( SAVE) SINCE 1- Feb-1994
NOT FROM " Snmit h"
S: P282 OK SEARCH conpl et ed
C. P283 SEARCH CHARSET UTF-8 (OR $ 1, 3000: 3021) TEXT {8}
C YYYYYYYY
S: * SEARCH 882 1102 3003 3005 3006
S: P283 K conpl et ed

Note: Since this docunent format is restricted to 7-bit ASCII text,
it is not possible to show actual UTF-8 data. The "YYYYYYYY" is a
pl acehol der for what would be 8 octets of 8-bit data in an actual
transacti on.
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4) The follow ng exanpl e denonstrates that a failed SEARCH sets the
search result variable to the empty list.

Exanpl e 5:
C. B282 SEARCH RETURN ( SAVE) SINCE 1- Feb-1994
NOT FROM " Sni t h"
S: B282 K SEARCH conpl et ed
C. B283 SEARCH CHARSET KO 8-R (OR $ 1, 3000: 3021) TEXT {4}
C XXXX
S: B283 NO [ BADCHARSET UTF-8] KO 8-R is not supported

// After this command the saved result variable contains

/I no nessages. A client that wants to rei ssue the B283

/1 SEARCH command wi th anot her CHARSET woul d have to reissue
//the B282 comand as well. One possible workaround for
//this is to include the desired CHARSET paraneter

/1in the earliest SEARCH RETURN (SAVE) command in a

/I sequence of related SEARCH conmands.

/1A better approach mght be to always use CHARSET UTF-8
/1instead.

Note: Since this docunment format is restricted to 7-bit ASCI| text,
it is not possible to show actual KO 8-R data. The "XXXX" is a

pl acehol der for what would be 4 octets of 8-bit data in an actua
transacti on.

5) The foll owi ng exanpl e denonstrates that it is not an error to use
the "$" marker when it contains no nessages.

Exanpl e 6:
C. E282 SEARCH RETURN ( SAVE) SI NCE 28- Cct - 2006
NOT FROM " Eri c"
C. E283 COPY $ "Other Messages"
// The "$" contains no nessages
S: E282 OK SEARCH conpl et ed
S: E283 K COPY conpl eted, nothing copied

2. 3. Mul ti pl e Commands in Progress

Use of a SEARCH RETURN ( SAVE) conmand foll owed by a command using the
"$" marker creates direct dependency between the two conmands. As
directed by Section 5.5 of [IMAP4], a server MJST execute the two
conmmands in the order they were received. (A server capable of

out - of -order execution can in sonme cases execute the two comrands in
parallel, for exanple, if a SEARCH RETURN (SAVE) is foll owed by
"SEARCH $", the search criteria fromthe first command can be
directly substituted into the second command.)
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A client supporting this extension MAY pipeline a SEARCH RETURN
(SAVE) conmmand with one or nore command using the "$" marker, as |ong
as this doesn't create an anbiguity, as described in Section 5.5 of
[1 MAP4] .

Exanpl e 7:

F282 SEARCH RETURN ( SAVE) KEYWORD $Junk
F283 COPY $ "Junk"

F284 STORE $ +FLAGS. Silent (\Del eted)
F282 OK SEARCH conpl et ed

F283 OK COPY conpl et ed

F284 OK STORE conpl et ed

Exanpl e 8:
C. (&X82 SEARCH RETURN ( SAVE) KEYWORD $Junk

C. (283 SEARCH RETURN (ALL) SI NCE 28- Cct - 2006
FROM "Eri c"

/1 The server can execute the two SEARCH commands

/1in any order, as they don't have any dependency.

// Note that the second conmmand is making use of

//the [ ESEARCH] extension.

S: * ESEARCH (TAG "&83") ALL 3:15,27,29:103

S: (83 K SEARCH conpl et ed

S: (82 K SEARCH conpl et ed

The foll owi ng exanpl e denonstrates that the result of the second
SEARCH al ways overrides the result of the first.

Exanpl e 9:

H282 SEARCH RETURN ( SAVE) KEYWORD $Junk
H283 SEARCH RETURN ( SAVE) SI NCE 28- Cct - 2006
FROM " Eri c"

H282 OK SEARCH conpl et ed

H283 OK SEARCH conpl et ed

2. 4. Interacti on with ESEARCH Ext ensi on

Servers that inplenment the extension defined in this docunent MJST
i mpl ement [ ESEARCH] and conformto additional requirenents listed in
this section.

The SAVE result option doesn’'t change whether the server would return

itenms corresponding to MN, MAX, ALL, or COUNT [ ESEARCH] result
options.
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When the SAVE result option is conbined with the MN or MAX [ ESEARCH]|
result option, and none of the other ESEARCH result options are
present, the corresponding MN MAX is returned (if the search result
is not enpty), but the "$" marker would contain a single nessage as
returned in the MN MAX return item

If the SAVE result option is conbined with both MN and MAX result
options, and none of the other ESEARCH result options are present,
the "$" marker would contain one or two nessages as returned in the
MN MAX return itens.

If the SAVE result option is conbined with the ALL and/ or COUNT
result option(s), the "$" marker would al ways contain all nessages
found by the SEARCH or U D SEARCH command. (Note that the last rule
nm ght affect ESEARCH inpl ementations that optim ze how the COUNT
result is constructed.)

The followi ng tabl e sunmari zes the additional requirenent on ESEARCH
server inplenentations described in this section.

T T I +
| Conbination of | "$" marker value |
| Result option | |
S e e e a - +
| SAVE M N | M N |
S N T +
| SAVE MAX | MAX |
e o m e e e e e e me o oo +
| SAVE M N MAX | MN & MAX |
S e e e a - +
| SAVE * [m | all found nessages|
S N T +

where ’'*'  means "ALL" and/or " COUNT"
"[m’ nmeans optional "M N' and/or "MAX"
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The foll owi ng exanpl e denonstrates behavioral difference for
di fferent conbi nati ons of ESEARCH result options. Explanatory
conments start with // and are not part of the protocol

Exanpl e 10:
C. (C282 SEARCH RETURN (ALL) SI NCE 12- Feb- 2006
NOT FROM "Snit h"
S: * ESEARCH (TAG "C283") ALL 2,10:15,21
/1$ val ue hasn't changed
S: C282 K SEARCH conpl et ed

C. (283 SEARCH RETURN (ALL SAVE) S| NCE 12- Feb-2006
NOT FROM " Sni t h"
S: * ESEARCH (TAG "(C283") ALL 2,10:15,21
/1$ value is 2,10: 15,21
S: C283 K SEARCH conpl et ed

C. (284 SEARCH RETURN (SAVE M N) S| NCE 12- Feb-2006
NOT FROM " Sni t h"
S: * ESEARCH (TAG "(C284") MN 2
/1% value is 2
S: C284 K SEARCH conpl et ed

C. (285 SEARCH RETURN (MAX SAVE M N) SI NCE
12- Feb- 2006 NOT FROM " Snit h"
S: * ESEARCH (TAG "C285") M N 2 MAX 21
/1% value is 2,21
S: C285 K SEARCH conpl et ed

C. C286 SEARCH RETURN (MAX SAVE M N COUNT)
SI NCE 12- Feb-2006 NOT FROM " Snith"
S: * ESEARCH (TAG "C286") M N 2 MAX 21 COUNT 8
/1$ value is 2,10: 15,21
S: C286 OK SEARCH conpl et ed

C. (C286 SEARCH RETURN (ALL SAVE M N) SI NCE
12- Feb- 2006 NOT FROM " Snit h"
S: * ESEARCH (TAG "C286") M N 2 ALL 2,10:15,21
/1$ value is 2,10: 15,21
S: C286 OK SEARCH conpl et ed
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2. 5. Refusing to Save Search Results

In sonme cases, the server MAY refuse to save a SEARCH (SAVE) result,
for exanple, if an internal limt on the nunber of saved results is
reached.

In this case, the server MJST return a tagged NO response contai ni ng
t he NOTSAVED response code and set the search result variable to the
enpty sequence, as described in Section 2.1.

3. For mal Synt ax

The followi ng syntax specification uses the Augnented Backus- Naur
Form (ABNF) notation as specified in [ABNF]. Non-term nals
referenced but not defined below are as defined in [ MAP4] or

[ 1 MAPABNF] .

Except as noted otherwi se, all al phabetic characters are
case-insensitive. The use of upper- or |ower-case characters to
define token strings is for editorial clarity only. Inplenentations
MUST accept these strings in a case-insensitive fashion

capability =/ " SEARCHRES"
;; capability is defined in [| MAP4]

sequence- set =/ seq-Ilast-comand
;; extends sequence-set to allow for
7 "result of the last conmmand" indicator.

seg-l ast-command = "$"
search-return-opt = "SAVE"
;; conforms to generic search-return-opt
;; syntax defined in [ MAPABNF]
resp-text-code =/ " NOTSAVED"

i, <resp-text-code> from[| MAP4]
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4.

Security Considerations

This extension requires the server to keep additional state, that may
be used to sinplify Denial of Service attacks. |In order to mnimze
damage from such attacks, server inplenentations MAY limt the nunber
of saved searches they allow across all connections at any given tine
and return the tagged NO response containi ng the NOTSAVED response
code (see Section 2.5) to a SEARCH RETURN ( SAVE) conmand when this
limt is exceeded.

Apart fromthat, it is believed that this extension doesn’t raise any
addi tional security concerns not already discussed in [| MAP4].

| ANA Consi derati ons
Thi s docunent defines the "SEARCHRES' | MAP capability. |ANA has
added it to the | MAP4 Capabilities Registry, which is currently
| ocated at:
http://ww. i ana. org/ assi gnnent s/ i map4- capabilities

Acknow edgrent s
The author would like to thank Mark Crispin, Cyrus Daboo, and Curtis
King for remenbering that this docunent had to be witten, as well as
for conments and corrections received.
The aut hor would also like to thank Dave Cridland, Mark Crispin,

Chris Newran, Dan Karp, and Spencer Dawkins for comments and
corrections received.

Val uabl e coments, both in agreenent and in dissent, were received
from Arnt Qul brandsen

Mel ni kov St andards Track [ Page 11]



RFC 5182

Last SEARCH Result Reference March 2008

7. Ref er ences

7.1. Normative References

[ KEYWORDS]

[ ABNF]

[ | MAP4]

[ | MAPABNF]

[ ESEARCH]

7.2. Informati

[ Ul DPLUS]

[ SORT]

Bradner, S., "Key words for use in RFCs to Indicate
Requi rement Levels", BCP 14, RFC 2119, March 1997.

Crocker, D., Ed., and P. Cverell, "Augnented BNF for
Synt ax Specifications: ABNF', STD 68, RFC 5234, January
2008.

Crispin, M, "INTERNET MESSAGE ACCESS PROTOCOL - VERSI ON
4rev1", RFC 3501, Narch 2003.

Mel ni kov, A. and C. Daboo, "Collected Extensions to | MAP4
ABNF", RFC 4466, April 2006.

Mel ni kov, A. and D. Cridland, "I MAP4 Extension to SEARCH
Command for Controlling Wiat Kind of Information Is
Returned", RFC 4731, Novenber 2006.

ve References

Crispin, M, "Internet Message Access Protocol (IMAP) -
U DPLUS ext ensi on", RFC 4315, Decenber 2005.

Crispin, M and K. Mirchison, "INTERNET MESSAGE ACCESS
PROTOCOL - SORT AND THREAD EXTENSI ONS", Work in Progress,
Sept emreber 2007.

Aut hor’ s Addr ess

Al exey Mel ni kov

| sode Ltd.

5 Castl e Business Village,

36 Station
Hanpton, M

Road,
ddl esex,

TWL2 2BX, United Kingdom

EMai | : Al exey. Mel ni kov@ sode. com

Mel ni kov

St andards Track [ Page 12]



RFC 5182 Last SEARCH Result Reference March 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.

Mel ni kov St andards Track [ Page 13]



