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3 (Marshall T. Rose,
1993)
1 (@ messaging protocol)
2. (a relay protocol)
3. (@  submission/

delivery protocol)

3 (POP version 3) (Marshall T. Rose,
1993)

(internet)
(simple
mail transfer protocol (SMTP) server)

(internet protocol (IP))

(post office
protocol)

, (server host)”



(
3) 3 110
(client 3)
3 1
1 3 1
3 (keyword)
(argument) "CRLF’ (
)
3
(success indicator)
ICRLFI (I+OK1)
("-ERR”)
'CRLF’ 'CRLF’
\046 (.’ termination
octet) 'CRLF’
'CRLF.CRLF’
L 'CRLF’

"CRLF’
" CRLF’
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RSET
update
QUIT
( option)
authorization
APOP name password algorithm il
USER + PASS
transaction
TOP  msg
2 ) 3

<wait for connection on TCP port 110>
C. <open connection)
. +0K POP3 server ready <189.67052@dbc. mtview.ca.US>
C. USER mrose
. +OK mrose is a real user
C. PASS secret

2.3 3


mailto:_189.67052@dbc.mtview.ca.US
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t0K mrose’s maildrop has 2 messages (320 octets)

. STAT
0K 2 320
. LIST

t0K 2 messages (320 octets)
1 120

;2 200

. RETR 1

- +0K 120 octets

. <the POP3 server sends message >

. DELE 1
. +OK message 1 deleted

. RETR 2
. +0K 200 octets

<the POP3 server sendds message 2>

. DELE 2

. +0K message 2 deleted

: QUIT

. +OK dewey POP3 server signing off (maildrop empty)
. <close connection)

<wait for next connection)
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; 3 (IMAP version 3) (James Rice,
1991)

(mail server)

(mailbox)

3 (IMAP Interactive Mail Access Protocol
Version 3

220

1 (address)
(status flag)

3 822

(real
time)
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(asynchronous)

, A0001, AQ002,
A0003, .. (tag)

2.4

(solicited)
(unsolicited)
' OK’
2.5

2.6



'LOGIN’
) OK’
'SELECT’ ‘ " INBOX’
] OKI
3
(internal data)

(envelope)

15

Vi

"FETCH’



tag
tag
tag
tag
tag
tag
tag
tag
tag
tag
tag
tag
tag
tag
tag
tag
tag
tag
tag

NOOP

LOGIN user password

LOGOUT

SELECT mailbox

CHECK

EXPUNGE

COPY sequence mailbox

FETCH sequence data

STORE sequence data value

SEARCH criteria

BBOARD bboard

FIND (BBOARDS / MAILBOXES) pattern
READONLY

READWRITE

SELECT.VERSION (major_version minor_version)
SELECT.FEATURE features

SUPPORTED. VERSIONS

FLAGS

SET.FLAGS

*/tag FLAGS flag list
*/tag SEARCH (numbers) (criteria)
*[tag EXISTS

2.4 3

16
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t /tag RECENT

¢ [tag EXPUNGE

t /tag STORE data

t/tag FETCH data

t/tag BBOARD bhoard name

t/tag MAILBOX non_inbox_mailbox_name
t/tag SUPPORTED. VERSIONS version data
t/tag READONLY

t/tag READWRITE

t/tag K text

t/tag NO text

t/tag BAD text

t /tag BYE text

t/tag FLAGS flag-list

t /tag READONLY

(5 )

tag COPY message number
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77?

{1}
{ b
<-- * (K IMAP3 Server Ready
{ }

A001 SUPPORTED.VERSIONS -->

<-- * SUPPORTED.VERSIONS
((20) (30
EIGHT. BIT. TRANSPARENT
AUTO.SET.SEEN
TAGGED.SOLICITED))
A00L K Supported

versions returned.

{ }
AQ02 SELECT.VERSION (3 0) -->
<-- A002 K Version 3.0
Selected.
{ }

AOO2 SELECT.FEATURES TAGGED. SOLICITED -->
<-- A002 OK Features
Selected.

{ }
AOO3 LOGIN Fred Secret -->

2.5 3
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<-- A003 OK User Fred logged

in
{ }
A004 SELECT INBOX -->

<-- A004 FLAGS (Meeting
Notice \Answered
\Flagged \Deleted
\Seen

<-- A004 19 EXISTS

<-- A004 2 RECENT

<-- A004 OK Select complete

{ }
A005 FETCH 119 ALL ~ -->

<— A005 1 Fetch (.. )

<— A005 18 Fetch (... )
<— A005 19 Fetch (... )
<— A005 OK Fetch complete

{ 1}
A006 FETCH 8 RFC822.TEXT -->

<— A006 8 Fetch (RFC822.TEXT
{893}
...893 characters of
fext...
<— )
<— AQ06 OK Fetch complete

2.5 () 3



A007 STORE 8 {-Flags \Deleted -->
<-- A007 8 Store (Flags
(\Deleted \Seen))
<-- A007 OK Store complete

{1}
A008 EXPUNGE >

<— A008 19 EXISTS
<— A008 8 EXPUNGE
<— A008 18 EXISTS
<— A008 Expunge complete

{ }
A009 LOGOUT >
<— A009 BYE IMAP3 server
quitting
<— A009 OK Logout complete
{ } A | }
{ - }
A }

20



{ 2.5}

<-- A004
<-- A004
<-- A004

{
A005 SEARCH RECENT -3

<-- A005

<-- A005
A006 FETCH 18 19 ALL RFC822.TEXT
A007 STORE 18 19 +FLAGS (\SEEN)
A008 FETCH 1:17 ALL =

<-- A006

A009 STORE 18 +FLAGS (\DELETED)
<-- A006

<-- A006
<-- A007

2.6

19 EXISTS
2 RECENT
OK Select complete

}

SEARCH (18 19)
(RECENT)
OK Search complete

18 Fetch
(...RFC822.TEXT)

19 Fetch
(...RFC822.TEXT)
OK Fetch complete
18 STORE (Flags
(\Seen))

21
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A010 STORE 19 +FLAGS (\DELETED)
<— A007 19 STORE (Flags

(\Seen))
A007 OK Store complete
<— A008 1 Fetch (.o )
A008 16 Fetch (s )
A008 17 Fetch (s )

A008 OK Fetch complete
<— A009 18 STORE (Flags
(\Seen \Deleted))
<— A009 OK Store complete
<— AD10 19 STORE (Flags
(\Seen \Deleted))
A0L0 OK Store complete
{ }
<— * EXISTS 23
* RECENT 4
<-- * SEARCH (20 21 22 23)
(RECENT)
A011 FETCH 20 23 ALL RFC822 .TEXT

26 () 3

;3
superset 2 feature



1995)

(offline operation)

(online operation)

23

(Terry Gray,
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3. (disconnected operation)

(cache)

1 (DMSP)
(distributed nwai].system protocol)

984 1986

2. (POP)
protocol)

1984

(PCMail)

(post office

918



1725

(interactive

1064

(IMAP)

mail

access

1986

1988

protocol)

25



9.

10 mi
(Internet IETF)

11.

(mail gateways)

(inbox)

26

Macintosh
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Bli i£Se

(hierarchies)

(netnews)

(MIME)

(libraries)



(MIME) (Borenstein & Freed, 1993)

822

(multipurpose internet mail extensions)

8
1521
822
1. "MIME-Version’
1.0 1521
2.7

Version = "MIME-Version" "

MIME-Version 1.0

2.7

" 1*DIGIT 14DIGIT

"MIME-Version’

28
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2. "Content-Type’

2.8

content := "Content-Type type "/" subtype

parameter)
; case-insensitive matching of type and -
. subtype
type = "application" / "audio"
[ "image" | "message”
[ "multipart" [ "text"
[ "video" | “extension-token"

- All values case-insensitive
extension-token := x-token / iana-token
lana-token = <a publicly-defined extension token,
registered with 1ANA>
x-token := <The two characters "X-" or "x-" followed,
with no intervening white space, by any
token>

subtype = token ; case-insensitive
parameter = attribute "=" value
attribute = token ; case-insensitive

2.8 "Content-Type’
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value = token / quoted-string
token - I*<any (ASCIl) CHAR except SPACE, CTLs,
or tspecials>
tspecials == MM, AR, ROE MY
oM boft M H

. Must be in quoted-string,
; to use within parameter values

Content-Type: text/plain; charset=us-ascii

2.8 () "Content-Type’

'Content-Type’

"text’

d

(character set) ‘plain’

f 1
us-ascii 1SO-8859
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'multipart’
"mixed’ "alternative’
'parallel’
"digest’
"message’
"message’
"rfC822’ "partial’
"External-body’
"image’
jpeg’ gt
"audio’

"basic’
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'video’

"mpeg’
"application’
"octet-stream’ "PostScript’
3. "Content-Transfer_Encoding’
?(
"Content-Type’
8
821
7 1,000
?( ?(
"Thit’
"Thit’, "8bit’ "binary’
"quoted-printable’
127 16
= "base64’
24 8 3
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‘ ! 2.9
encoding = "Content-Transfer-Encoding™ " " machanism
mechanism = "7hit" ; case-insensitive

[ "quoted-printable”
[ "hase64"
[ "8bit"
[ "binary"
[ x-token
2.9 *~ ’Content-Transfer-Encoding’
4, "Content-ID’ "Content-
Description’
‘ 2
I 2.10
id "content-ID" " " msg-id
description = "Content-Description” " " *text
2.10 'Content-1D’

'Content-Description’
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(ARPA
Internet)

(text messages)

tf *| (David
H. Crocker, 1982)

(transmission) (delivery)

Backus-Naur Form (BNF)
repetition "Local" alternative
2.11

Backus-Naur Form (BNF)

1. RULE NAMING

(Uppercase)

2. RULEL / RULE2  ALTERNATIVES

3. (RULEL RULE2)  LOCAL ALTERNATIVES

Element 1 Element

2.11 Backus-Naur Form (BNF)
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*RULE ~ REPETITIVE
<I>*<m>element element
<1> <m>
<1> <m> zero Infinity
RULE OPTIONAL
NRULE ~ SPECIFIC REPETITION
element <n>(element)
< >*< >(element)
. #RULE  LISTS
<I>#<m>element element
<1> <m> 1
; COMMENT
2.11 () Backus-Naur Form (BNF)
2
blank line
?)
?)



MesSage

fields

source

frace

return

received

originator

(Header)

field *(CRLF *text)

dates

source
|*destination
*optional-field
[ trace 1

originator
[ resent !

return
|*received
"Return-path" " "

]

36

Everything after
first null line
IS message body

Creation time,
author id & one
adddress required
others optional

net traversals

original mail
forwarded

path to sender

. receipt tags
route-addr
return address

"Received” " " one per relay
["from" domain! : sending host
["by"  domain! ; receiving host
["via" atom! . physical path
*("with" atom) link/mail protocol
["id"  msg-id! ; receiver msg id
["for" addr-spec! ; initail form
" date-time ; time received
authentic . authenticated addr
["Reply-To" " " lttaddress!)

2.12



aUthent |C = "FrOm" non
| ("Sender" " "
"From" non

resent = resent-authentic

37

mailbox

. Single author

mailbox

+ Actual submittor

|lttmailbox)

. Multiple authors
0or not sender

c"Resent-Reply-To" " " lttaddressl)

resent-authentic
= "Resent-From"

[ ("Resent-Sendder"

"Resent-From"
orig-date

L resent-date
"Date”
"Resent-Date”
= "To" "
[ "Resent-To"
[ "cc" "
[ "Resent-cc" "
/

/

dates

orig-date
resent-date
destination

"bCC" n
"Resent-bec" "

2.12 ()

mailbox
mailbox
lttmailbox
; Original
© Forwarded
" " date-time
date-time
[ttaddress ; Primary
[ttaddress
|#address ; Secondary
[ttaddress
ttaddress : Blind cc
ttaddress
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optional- field =

| "Message-1D" A msg-id

| "Resent-Message-1D" msg-id

[ "In-Reply-To" t (phrase [ msg-id)

| "References" t (phrase / msg-id)

[ "Keywords" tfphrase

[ "Subject" b text

[ "Comments" ftext

| "Encrypted" |#2word

[ extension-field * To be definedd

| user-def ined-field . May be pre-empted
msg-id = "<" ‘addr-spec R Unique message id

extension-field
= <Any field which is defined in a
document published as a formal
extension to this specification,
none will have names heginning with
the string "X-">
user-defined-field
= (Any field which has not been defined
in this specification or published
as an extension to this
specification; names for such fields
must be unique and may be pre-empted
by published extensions>

2.12 ()
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(SMTP) (Jonathan B. Postel, 1982)

3 ! (simple
mail transfer protocol)

1. (originator)

To:



To:

From:

2.14

(Error Report)

2.13

Date:

25

40



; case-insens itive matching of srting-1litérais

command

optional

response

code

string

/
I
I
/
/
/
/
/
I
/
/
/
/
[

"HELO "

"MAIL FRoM: f
"MAIL FROM: M
"RCPT TO: "

"DATA
"NOOP"
"RSET"
"QUIT"
optional

"SEND FROM: !
"SOML FROM: I
"SAML FROM: @

"VREY "
"EXPN "
"TURN"
"HELP"
*(code
code
("1" |
("0" [
IDIGIT

2.13

2

it n

non non
-l

/
"

"3"
"2"

domain
route-addr
I|<>II

route-addr

route-addr
route-addr
route-addr
string
string

string!

*textl CRLF)

extl CRLF

[ 4]
/ I

= |I*(stext / quoted-pair)

%)

5

CRLF
CRLF
CRLF
CRLF
CRLF
CRLF
CRLF
CRLF

CRLF
CRLF
CRLF
CRLF
CRLF
CRLF
CRLF

41



stext

te xt

(1)

(2)

(3)

(4)

(5)

<any character,

specials>

:= <any character,

bare LF, but not

(completion)

positive

positive

positive

transient

permanent

preliminary

completion

intermediate

negative

negative

not

including

including

including space or

bare CR and

CRLF>

42
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(category)

(0) syntax 1
(1) informational

(2) connections
(5) application-specific
(MTA
(instance)

{wait for connection onTCP port 25}

{Open connection to server}

220 dbc.mtview.ca.us SMIP service ready

HELO baiji.dbc. mtview.ca.us

250 dbc.mtview.ca.us say hello to baiji.dbc.mtvi
eW.Ca. us

MAIL FROM: <mross@dbc. mtview.ca. US>

250 sender ok

RCPT TO: <nsh@thumper.hellcore.com>

250 recipient ok

2.14


mailto:mross@dbc.mtview.ca.US
mailto:nsb@thumper.be1lcore.com

44

RCPT TO: <galvin@tis.com)

250 recipient ok

RCPT TO: <pvmédarpa. mil>

250 recipient ok

DATA

354 Enter mail, end with on a line by itself
To: Reviewers: ;

Subject: Want to review a book?

Date: , 12 Apr 1992 11:50:40 -0700
Message-1D: <18597.703104640@dbc. mtview.ca.us>
From: Marshall Rose <mrose@dbc. mtview.ca.US>

As you may have heard, | am undertaking the ....
<«in the interests of brevity, the majority of
the body of the original message has been
removed in this figure ... »

[mtr

250 message sent

QUIT

221 dbc.mtview.ca.us closing connection
<closes connection>

<closes connection)


mailto:galvin@tis.com
mailto:18597.703104640@dbc.mtview.ca.us
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