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X FHIFEHT Abstract

The Design and Implementation of Email and Chat Function
Based on Embedded System

Abstract

With the development of the Information Technology, the function of the
embedded device is becoming more and more powerful. It is not only used as personal
information manager, but also used to browse the websites, receive and send email, chat
and so on. And in the home market at the present time, not all the devices have these
functions. But it can be foreseen that it is a tendency for the embedded device to be
equipped the abilities of computer, communication, network, and storage.

At present, most of the embedded systems are very expensive. In order to cut down
the cost of development, it is very necessary to utilize a simulator to simulate the
embedded system’s actions at first. Also with the simulator, the developer can develop,
test and analyze the code quickly.

In the embedded OS region, Linux is welcome by many producers because Linux
has following characters such as easily portability, supporting many different CPU
architectures, stability and easily being upgraded and open resource policy.

At the beginning of the thesis, embedded technology is introduced compactly,
especially emphasis on the types of embedded system develop environments. Then the
well-known TCP/IP protocol is simple discussed. In the second chapter, the develop
environments used in the thesis are stated. In the third chapter, the design and
implement of email in one embedded system’s simulator are described. These modules
that designed are so efficient and real-time that it is suit for an embedded system. In the
forth chapter, the design and implement of email in the embedded system’s simulator
are described. In the fifth chapter, the design and implement of email function in the
embedded Linux are described. At the end, a summary of this thesis is made and some
future expectations are presented in the sixth chapter.

Key words Embedded System, Simulator, TCP/IP, Email
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HRRFEE, CLAARERTOHEMEEE, WRAH, ERSBL—1TH&ZE
8 (GE% & PPP - Point-to-Point Protocol, Bl %t = WrilliE#). KRG, E& R POP3
REBREN—ABRIER, HIBENAPZNFEBREARSR. WRARSRRI

o o N
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b K F T FE2F FAXRLAAMS T & -T o6 EH

£, WARF R AERS S DN TREA, MRS, XN, SR
DABTIT S8, et T. B 3.2 & POP3 thURERE

SMTP

il RBP4 » rop:
< PR 45 8%

POP3

i

¥ 32 POP3 UG R EHE
Fig.3.2 Model of POP3 Protocol

WIReE, AB4SSE LT TCP ¥ 0 110 785 POP3 RS “EF ENHEW
FERSH, B 5 RS2 FHLEST TCP ., [EEEI)E, POP3 RiXHIAHER.
& PR POP3 IRE-BAHH (45D KHhar SN, X—dB -HEFEIERS
ik

POP3 frd l— AN S M— RS HE K. HBEMSU— CRLF X4 K. fr?
MMM ASCH ERFE/R, Bz BHBSEERE. e —RR=2E
F8, §NSHEHTIE 40 M FHFK.

POP3 W B — MR AR —AN ] BEER G M nfs BV Ar AR FrE w2
g1 CRLF W&, BAEFRMREE, "HHE" (+OK)HM"KK" ("-ERR").

MTHEASUHNEHTEFREARN. FEXEERT, THEH——XB:
ERILE (TR —4 CRLF 25, HTHKmE BT RE, Miltd CRLF
WA, LFEERRZEERN, RERE—1T, @F—NMERIN (THEHE
46, WERA"") Fi—/ CRLF xt. WEERPHOEA—ITUSRERF TR, AT
MERSER—TRERAEROHATERERN. B, ZTEHEBID
CRLF.CRLF £ 5. LM E/TRBIN, Z P K LLE A AT B T LG R R 4E.
MELN, MAEENFERE CRLF, HITHEBE—MER (BREM) BT
B HS'EF CRLF, M POP [RERRMMMNL 1, BFE.CRLF MI1THABIAN
BEZTWHNEA—HBDT .

74 B, POP3 £iEH LAFRAMRE. —H TCP EEEITIT, MAH
POP3 JREBRETHASE, HIRMHEANT "HLRE. EHRETR, FFD
i[5 POP3 R4 228 B O RRMEF . —HRARD), BEFJNFTNSEF BT

-16 -



B2 B TOr =¥ SAXEAGERME TR IO RitRER

ROV, XA T HRERE, EHRED, EFERERS, 4%
PR QUIT fr40t, HIIAR#HANT "EHRE. FlRED, POP3 REBER
R RATIRBHERE, FREH], RiEEE.

POP3 JRE 25V LA — B30IB i BRI R 88, g i S0 2 AT Blid
F 10 5. SXFENE S BRI B A TR LE A 88 . Zid AR A, POP3
SFEHAHANFTHRE, TREH TCP &, MAAMBEMNE, AaEr
RIEAE M.

3.1.2 TheERTIIHFSEIR
3.1.2.1 Thaehtigit

FERBRSED, Bl TBANMARRLEFRENERE. Email THEEERZ MK
ARELEH—AEAMzhes. E3.3 2HAERB RSP Email THEEFHARE. M
B eh B A1AT A5 S, Email BhEETT LU MAIN, MENU, EDIT, MAILBOX, ##R
BE. REEL BB R Email B2 5FRGHITES, BRREITEGRIE
BN N S I TR (E . B4 Email BRI B8 4 B0 R 5T R 44 R Ml
SRR TCPIP N B INEYT, RERISEN T &Y, Email £
FERM AN SR T . BEMEGERRATTRAA Socket HATHRS
BMME P PR T R SR O EIET LRGSR UEX, BH
S RET R EAEELEEEN ST, ERABERNE, HEZ
AgERIER L, BRER, BraETnRErSEwRERELE, RZTHA.
KRR RIS E N E .

M EEAH AT LAE E], Email ThAESCTLH X8 AR REEWUER L, FIRHE
BEREXAHLER, TAXESREEHTHROERE, MELZXFHRD
THERRIE— RIS, BEFNAREEEES, WHERTERME. AR
HHERXFEIES WA, —AMERERTFHIEE GRS, Ta—8aH
FT5REBERE. FREDIBTIRETRTAXO LA NERE, TERS
HBETEF O AFRREETAREERTASE, HiREEMEMHRERLE
X B RS RN, ST RNEE SRS BT URERFHR G,
BB RA S B,

HB 1 % 2 AR iR R R RFC2554 B0 R SE R o 4 T T8 47 M 5 B AR -89
KiEdiE, TEAREIENEFE (BBE 34 REBRSBNE I

-17-
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‘ Enai 1R ‘

3.3 Emall #EE
Fig. 3.3 Configuraton of Email
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RAKFHAEFE®L Fo¥ SAKARBENE T THRMiLitAER

[ whrEmbEsh | | SMTP Protocol itk | [ Server |
HEl s URBFhg] .
#4F EHLO fr
>
250
o
T OGIN fa
44T AUTH L & L,
334
i
AT Auth User 4 q
+ 334
41T Auth Pass @4 >
235
ﬁﬁﬁ From @14 >
L 250
AT To fer %
Ll
T#tﬁ' Data 5% >
354
w
HAT Input dird >
L 250
AT Quit A
21
) %
RIEMNEIES
4_
B 3.4 SMTP &IENP{-NLA- B

Fig.3.4 Sequence Diagram of Sending Email Using SMTP Protocol
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Rk KL gieL FZ¥ FAAEZRAERE T EF AR RER

ET proP3 XM ENR TR TRELZ2EEMNEMEN, KR
REC19391 g iR (1608, RIS BRI E, B EARET POP3 Wiy
WCAR B ShaR AR . A IR RTEE BRI T B I B 3.5 B

[ AEEREER | [ POP3 ProwcolifiBk | [ sever |
# BGls URas gt
4T USER ¥4 >
+0K
—
#IT PASS &34
+0K
$0iT STAT #1 % _
JF +0K 1 1783
HAT LIST &4 »
11783
47 RETR &% >
+OK 1783 octets
I_ DATA
#4T DELE €34 >
+OK
AT QUIT ¢ >
4 +0K
o KiENEERM
B 3.5 POP3 B0k 4 M FE B

Fig3.5 Sequence of Receiving Email Using POP3 Protocol

3.1.2.2 R RIEE R
SMTP thifl fEcH b, T REBR AR SMTP PR ER R &

230 -



Rab kL pEit Fzd JANAGHME T LT ititf i,

IR AT IR R A RLSE HE M SMTP AR% 28 smtp.neusoft.com):

S: 220 smip.neusoft.com — Server ESMTP (Neusoft Mail Server)
C: EHLO
St 250-smtp.neusoft.com
250-8BITMIME
250-PIPELINING
250-DSN
250-XDFLG
250-ENHANCEDSTATUSCODES
250-HELP
250-TURN
250-XADR
250-XLOO0P C8C679C439667900E4BBFFC34FD2744
250-AUTH LOGIN PLAIN
250-AUTH=LOGIN
250-ETRN
250-RELAY
250-SIZE 0
C: AUTH LOGIN
S: 334 VXNIemShbWU6
(if: username (') base64 i, &M WAHF2)
C: emhvdWpn (if: FiJ* % 11) base64 Hifid)
S: 334 UGFzc3dvemQ6
(§: password (] base64 b, HLH P4 P &)
C: amlhbmd4aWppbnhpc2hleGk= (if: F P # 51 base6d %Y )
S: 235 2.7.0 LOGIN authentication successful
C: MAIL FROM: <yamamo(@kkf.com=>
S: 250.2.5.0 Address OK.
C: RCPTTO: <zhoujg@neusoft.com>
S: 250 2.1.5 zhoujg@neusfot.com OK
C: DATA
S: 354 Enter mail, end with a single “. ™
C
C
5

: This is a mail for testing

: 2502.5.0 0k.

221-



R RFHEF i Bz¥ SAXARMENB TOTM Mt fRn

C: QUIT

S: 2212.3.0 Bye received. Goodbye. _ - S

BEEMRREENDE B MELREER—MEET, FRAERIRMR
RGBT SEESEIRGHR L.

ATHATER, BRYABARERN P AL, 4RERSHETLUAEA
BT RS P it A R A SRNERE, Fi:

“192.168.1.1” R ER 1P Mk
“mail,163.com” TEEHRHEA

BEBREFH SRR AAHIM IP bk, 3 EAFA inet_addr EECRFEHFITHE
32 frpy [P H#idk. inet addr MEUEEM-1, RrRFHER. BMERTARENE
FrRAR—MERM IP bR % . FRXFERT, TReERENSHE—
TEERAEE, FEMRER gethostbyname ¥k EIFE LM N P Mt X4 %
BT DA SE R A RS SBHATASS, BTk, WIS 32 A0/ IP shit. X
ENAREEERE—RTaA ANER, +4ERRERT AN IP Hubki i
.

—HET IP duhk, SKTUMER connect REUERFIRS . AERET —MiE
B REENEFIUNERT . REEENRE SMTP RES, XA EEFLE
RIFTE S HEMER SMTP Hhill.

BE24NE SMTP B—Frir & NEHiN, ALBIETERNHS, REHZ
— R Y FRNEEHTNG . FRAXRHAR, LR ETREABILN SMTP
%, SEABEFE=S8Y: ERF, HLFFT. NENFNESE. @4FH
TREZRFPIAEYS SMTP REBHMS, NEWNFHBREHRFBER KR
TAHMUENEFEFS. EREEHAT, HTEERH, REBATHAEMN
MBHNED. XRFERATEMARALE. A, REFHILE KD SMIP R
REEN, HUAIKEREBNEENBEERL. M FHABEE-ITHF
BNV E 220, RAFFHCLERITHNMNMEE LE. R, WRGSEHEE
H, REB[BILSHEHONE. RHET. £FFVIRERIE, BREBEINY
i, ZAMER—E R BRI 5T R

THEALH POP3 MHxbidiEs, HLMdBRws¥M RFC1939™ sk
B, E5RFV/EENTHLOHT:

S: +OK Messaging Multiplexor ( iPlanet Messaging Server 5.2)
C: USER zhoujg

S: +OK password required for user zhoujg aging Server 5.2
{': 'EIASH Rk kR

-2



Kbk #atFam FZE FAXEAENETE R4 PR

S: +OK Maildrop ready

C: STAT

S:+0K | 1788

C: LIST

S: +OK Mailbox scan listing follows

5: 11788

S

C:RETR 1

5: +0K 1783 octets

Return-path: <zhoujg@neusoft.com>

Received: from e501.neusoft.com (e500.neusoft.com [202.107.117.25])
by mail.neusoft.com (iPlanet Messaging Server 5.2 Patch | (built Aug 19 2002))
with SMTP id <OHLS000UAS4A9A @mail .neusoft.com> for

zhoujg@ims-ms-daemon
(ORCPT zhoujg@neusoft.com); Fri, 26 Sep 2003 09:28:58 +0800 (CST)

Received: from mail.neusoft.com(202.107.117.28) by e501.neusoft.com via csmap
id 15943; Fri, 26 Sep 2003 09:32:34 +0800 (CST)

Received: from zjg ([192.168.31.65])
by smtp.neusoft.com (iPlanet Messaging Server 5.2 Patch 1 (built Aug 19 2002))
with  ESMTPA  id  <OHLS003BUS4A2W@smtp.neusofi.com> for

zhoujg@neusoft.com; Fri,
26 Sep 2003 09:28:58 +0800 (CST)

Date: Fri, 26 Sep 2003 09:30:45 +0800

From: zhoujg <zhoujg@neusoft.com=>

Subject: test

To: zhoujg <zhoujg@neusoft.com>

Message-id: <002c01c383cd$cfl155¢08411fa8c0@zjg>

MIME-version: 1.0

X-MIMEOLE: Produced By Microsoft MimeOLE V6.00.2600.0000

N-Mailer: Microsoft Outlook Express 6.00.2600.0000

Content-type: multipart/alternative;
boundary="Boundary_(ID_uqylLFD7MMeAZalXcwgKCA)"

X-Priority: 3

¥-MSMail-priority: Normal

This is a multi-part message in MIME format.

-—-Boundary_(ID_uqy! LFDTMMeAZal XcwgKCA)

=23 -



bk FH-E AL Ez¥d g OARAERE TR T R4S TRER

Content-type: text/plain; charset=gh2312
Content-transfer-encoding: 7BIT

I'his email is just for testing

--Boundary_(ID_ugyl LFDTMMeAZal XewgKCA)
Content-type: text/himl; charset=gbh2312
Content-transfer-encoding: 7BIT

<IDOCTYPE HTML PUBLIC "-/W3C/DTD HTML 4.0 Transitional/EN">
<HTML><HEAD>

<META http-equiv=Content-Type content="text/html; charset=gh2312">
<META content="MSHTML 6.00.2600.0" name=GENERATOR>
<STYLE></STYLE>

</HEAD=>

<BODY bgColor=#{ir-

<DIV>This email is just for test</DIV></BODY></HTML=>

--Boundary (ID ugylLFD7MMeAZal XcwgKCA)--

C: DELE 1

S: +OK Message delete
C: QUIT

S: +0K

HAER AT — T A i, UEEAE POP3 Tl B I AT iR A et
B, EEEAR 1080, YREBEENN{R, X POP3 % EAIRIEN
RABHOKITLHBER R, ®rcEER L ror3 RES, FE-PLEH.
—HIFHEEE, EEATENRE. EHARTURTEAHS, ERARIER
AHBFEIRE XL B L7 {EF fr 4 USER F1 PASS RREBWET R/ 2=
THE. SHAMRSNREBANEFENDO4, BMSERERE-MRE
BRI,

7E PASS fr A WS A AT RE BRRATEZ G, SNE—PMREHFOKHM
R4 288 £ /T ARSI . RERT—NILE STAT 4, HREFNHS
SERBRI, UEXERLBHBOF.

{#H LIST &r4, EFHALAHELHE XBEABTHFARES. X M HSRH

-24-



FAb K FREFEHL FE¥ BAXZRENE T 0Tt RN

T AHXHERURE MR F . MEREET IO RERERICER,
ARt 2EH. EERIABAXRKATEREBNFMES, WRMAR
K, Bid—ErirE, B COLEMBRIXAHIC, mABETRE. LIST 4
DBRIRAMELRNERR: REES 4R D) MEFHHHRN. Fon
FIRERMRERNEH—ES «.” BMSA—1T7. H8 SMTP #5itie, X5
HE R AR .

IR — AR BT A AR R RETR @74 . £/ RETR & H#1IT TE, X
MR EER T EOREHBAMN ID, POP3 RESY EENKE—MREIETN
(A H+0K), BERERIMEL. HERE, REBEXTEALTE FEMMHE
Mk, RNEHERETHAER, EXHPERET, RWHANEHERD
APk, REETROBIRETENLHENAR, J§ERE—MIRFERE
RF(CRAF/ ‘.’ /CRLLF). —BWEXA SR, &P IRARNRSHEE o
SR, FRES.

BTk Ifr4 DELE FiSk MR AR 45 28 B s0. WHBR T RAEEHITHE,
MERF L REEEME. BEAESREFEADESTRE, B4 SEREGH
BRe '

BEB MR QUIT A4 &R &S, X R % BItT . sl Az
TERA. X, BERRTTAMGRETHBRRCHE, SFAXAERT, W
BS— A BIR RS .

EPHUEERS B NFMASE, B ERIRC (EERIT) KEH.

3.123 EHGEPHXROAEREBAAR

(1), SR
@ SMTP & & EirE®
BEAERTRENER, G RAT T ERBRBRGE, HTRE
Je A R Y p IE K A PR IR & SR ROR BRI A BRI AT AR BT 00, ERE
KB BIREIRH L2 TR B ESMTP 3, 7 T £ 4 IEMRS . 7E ESMTP
RESE, RENGEEMAFNSAHTRIE. 545N SMTP FEL, £
T—EA P S G RITFE, RIEZ BRI REEESH5E SMTP T —E.
JLT-Fi G ESMTP fR4% 24546 7& T POP3 REBHKSNERREKR, B
PR GIR ARG SNEL. YR, WTLAFRNESHES, B
BTb R T ERE RARNAF T AR P NFERSLEMRE, JATRSRXH.
ESMTP B4 RIERKEEREMN, RELHE LOGIN HlH, XKET POP3

-25-



FAb K FRR - FAaie L Fa¥ FAXRAARNUE T O TR TR

MERRIEAFR, HAHSRAKSREL., ERFNRIENE T, FREHX
FH Base64 #RH4.

SMTP FATELHEE X ERMMT AUTH 1%, AUTH @& B 2#MiE, MHE
B % FAEUE . AUTH ERIAER £ EH LOGIN, CRAM-MDSP% , LOGIN
PLZ BRI E B R R S B EH M. AEHH R REEE KB4 /r#
17, MERBERIT K. HMEAHF, MTREREENGRRERG. B
R 04 -F & (Challenge-Response), BIHREBREMLEREF/\ WEE, F/
WIRE R BB E RETHE, WRNEELT. MWMEMRD), BIATgaLita.
TEMXFEHEWE—AMRRNA. SERREFBEE, CRREPREE.

(a) LOGIN

IR, O4-RARRT

1 C:AUTH LOGIN

8: 334 dXNlem5hbWU6
C: dXNlem5hbWU6
S: 334 cGFzc3dvemQb6
C: eGFzc3dvemQ6
S:

LFY I % |

th 4w

235 Authentication successful .

1 AEFRAREEREANERS.

2 BEHIEE base6d HIGFHER, MIhidN 334. RGFHEMESENH
“username:”, WEABEREFHRERF L.

3 PR A base6d GG 4, ALk “username:”.

4 R4 WIEN basebd HWFRE, RHBNH 334. REFHHBEEHN
“password:”, WEAEREFWMEERHF 04,

5 B K% base6d wAEHIO S, BhAbA“password:”.

6 MINE, BEWIREDY 235, RRMERBA URKIERMLT -
FF LOGIN HRNE, HERBEA, 4504 baseos HITHID, MRS E
WER, SRRHIT. T basesd R—FAKNRTHE, BRI
Eial (3N

() CRAM-MD5 HLi#l

% T CRAM-MD5 BHLEITTLLS % RFC 2195138, XEARFMHAT .
T LT 04 FENE, hBSREH—MERESR, XA MM, HEE
R4 Bt IR, IFELR base6d RFS. FFMBEIE, RE—THRAFE, M—
A, BIN— A EHBAE, H basess G, HEREL MDS Btk X
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AR+ R4k ¥ BAKAGERE T Forthehikiti il

MRHERBERSE O REHRNME R, YEFRRENER, REETH
SENHTRE, RUE, BE 235.

AT 73 SR R 45 S8 ST 44T 4 JAE? 7E SMTP ) RFC 821", £ SipfR
FRERBING, B4 BRHELO”. EREZFIEREIHIRSG 8,
F— SN M A“EHLO”. FEMABIIE.

EHLO hello

250-smtp.neusoft.com

250-PIPELINING

250-51ZE 10240000

250-ETRN

250-AUTH LOGIN

250 8BITMIME

® POP3 SHRIE"

POP3 WUt R AR P P BB E T, BARXA e RS Sk
W SERT RN, TR R R AR, LR ER R R R E,
Hite X T —AWHAFRRSA

char Pop3Username[USERNAME_MAX+1]

char  Pop3Password[PASSWORD_MAX+1] ,
kA mXEER. RERENT —& AP REHATBRITHRA:

ApiEmailLclSettingSetPOP3UserName( char *username )

ApiEmailLclSettingGetPOP3UserName( char *buf, int bufsize )

ApiEmailLclSettingSetPOP3UserPassword( char *userpassword )

ApiEmailLclSettingGetPOP3UserPassword( char *buf, int bufsize )

H o E ¥ ApiEmailLclSettingSetPOP3UserName( char *username ) 1 i #
ApiEmailLc]SettingSetPOP3UserPassword( char *userpassword )27 Email & 85
BHhhigH, TiEE SN ApiEmailLclSettingGetPOP3UserName( char *buf, int
bufsize YA E# ApiEmailLclSettingGetPOP3UserPassword( char *buf, int bufsize Y
(ETHRE

() ¥IEG{LHEER, M DB PEIHEIEE.

(b) WX MRITIESR, BEENNE, FRREBRE, LURERRIE.

() EB By, BRYIINKSGER, Fublg.

(2) BRMEE BATENE, RiEFIEY

SMTP HEHAEEEM, ZFRMRS R B BAERN ASCI X
KH

RFC822ME ¥ T — B A F b %A MRS, EEET Internet
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AR FH L FEBL =¥ AKX EREMB T O FRENTTRN

ST B B I bRAE, IRAEARAE WA . 76 RFC822 1, 41l B SRR H MM
BIEXAR, EHARERERANBEREENNFRER, BEEXRIBELR
BABEANNSAM, RFCR22 FIEHTEX# 4. ERIEXRHEAE T —A%
M ek TR R 60 B Sk BB P BUMOTR CF B, T ELIGARHE AT LUE TR AP XTX A E B
AL EL

k5 RFC822 M- Bl BR A E M. HEH—BRLT G IRFR
HRBOTA GES M. SHHETZEE—AZETHE. P EEL
Ao LHPEHSERTEN, BARENNERNRARE. L+ RERHE
#: From. To. Subject 1 Date.

TEEA Sk #H R A R R HTER L.

Date: Fri, 26 Sep 2003 09:30:45 +0800

From: zhoujg <zhoujg/@neusoft.com=>

Subject: Hello

To: zhoujg <zhoujg@neusoft.com>

Message-id: <002¢01¢383cd$cf1155e0541 1 faBeO@eje=

MIME-version: 1.0

X-MIMEOLE: Produced By Microsoft MimeOLE V6.00.2600.0000

X-Mailer: Microsoft Outlook Express 6.00.2600.0000

Content-type: multipart/alternative;

boundary="Boundary (ID_uqyl LFD7MMeAZal XcwgKCA)"

X-Priority: 3

X-MSMail-priority: Normal

Email R %1% ASCI BRI FE S, ASCI R 7, 3¢ ASCI G
BANTHEEEIEPRAEE, SRR 7 ALK ASCI R, K54 RET E—
mail BATE%: MBS HG, NIEMELEFLER ASCI 5 7 AL KRR
R, MR RS B Bl ALY ASCIL 27F. Sid4RIBSE A
RS ETT WA LR, ReF “BRE 4 NER. BREFTLARST
HRGREERE, EXRSTHBHATELE, FHFEEABLENERR
Ha. WRiRERERYEMIRE, SR EEENRETSTES &
B ETAE. RELRAEANERLRE RFC2045" R E 1) MIME
(Multipurpose Internet Mail Extensions, % BRI R) fntk. EREEN
B SRk R A B SRR, RS RASTES — A B RRAT R

KEH MIME SIGNEAETSHAERRMENL. ®3.17HT MIME
EMAALE., EBF THARKE, 15HTRE.

-28 -



R K FHEF kR Fo¥ FAKRRGRNET & Fopdagikitfm

# 3.1 MIME W F a9
Table3.1 Type of MIME "

#m T L]
Text Plain FEAWHTE, LR ASCII 2L ISO8859
Enriched REFEHMMREHE
Multipart Mixed ARRES BBSA, BE—BRE. BIERT#5m0
P B 2 RV E R A B B R IR —#E
Paraliel 5 Mixed FREIMR: Parallel EXHHBOT R BRI AT 52X
. VR
Allematve | R R AN SN, TN FAR
JTET LI S, X T EMOTMIRE RER S ERA P Y
Digest B
b Mixed 24, BERESHIM MR/ FEUE
Message/rfc822.
Message Rfc822 EXEHRBEOMEE, /& fcd22.
Partial PAaH T B, AT AR R B
8 HZEH AL R A IR
. External-body
Image Ipeg JPEG &AM ER
Gif GIF B E S
Video Mpeg MPEG ¥ = L 4
Audio Basic BAEIH 8 {7 ISDN mu-law 4475, FERHEEH 8kHz
Application | PostScript Adobe PostScript
Oclet-stream i1 8 A7 VTR I B BER R

MIME i 8.8 % & 7 T4 AR i3k ASCIT 3dit . T RFC822"E e it
MEFHFEEFLAR ASCH F4, FCLBie A RIDE R i Hsuns &
% ASCII 4f. MIME & X T H245%: Quoted-Printable 43751 BASE64 %5 .

MIME $f¥E Bl ok Internet BEFHEAFHI . MR AFHE R BT

£, IRETHFARATH—RBITAEEE. REAREEEHENXAETF, BF
R ENRTRID, WS AR B R RENHRILER, s, FETE.
44 4 vh A AR 0T B B EE L R B XTI, BEARRGE MR R HIEEE
HET, BlEAKEnRAEXFIE, TREEER, BAKERR—X
WEBT . FRXFMAR, APREAREEMYE TR UAREMELEN. NEAE
BAYZENE, —RATIFAESH. NEREFSERCH, REHERIUF
B, EELEED, HANTESRTIERY B35,

MIME 5 ¥ B 7 Base64 5 QP(Quote—Printable). QP HIAMZFT

-79.



RabKFAESE0L F2% FAXEHAN B T o Tttt R0

TRERN 7 A EREBHD, U 8 ML MBIREM 7 £2.QP wWiTER T4 ASCll
B XFREA, FmBNMAPIXIXE. T Baseos BN, BB LHEHR
BEERR 7 4, WERTEZIESIE. RN ST
K. QP RISHISCAELLE N, T Base6d WISHIN BEH M. EXMTXHHT
R &R 2R A M iRE .

Base64 G380 21T octets BF AT HER MM ER, BEHRBEBOFES
RARGN, RS HLERNEX 33%, BHRFETRTHRE.

Base64 [{IRIGINI R : 7ELigwiS+, XA US-ASCU ) 65 17, ATLIA
6 AR EETH 64 M2, 8 65 MERRES, EHRARFH—IMEHN
LS RO NN

£ RFC1341Mh /4B T Quoted-Printable HIBHAN. EHS T T :

@. FHH =XX BAER HP XX BiZEFHTAEFHE. L9008 09
W AF (WAASER) BRIEETHREH, TN, HEERRITEN.

@. K, HiEE 3360 & 62-126(7E&: BIAREE =) ATLUELRAE
ASCIl WA BT # .

L@, B, HsEHE 9-32 RETLUER FIRFRREHIFR, ATIARITES.
(L&, BATEDERTH, B, SaTLUEHR)

@. fT7E RFCE22® il pHE XA body LAEFHITHFERNFTRE,
B, HE43cEF I CRLF ®¥F LFCR FHF5), siEHMA CR UK LF
FRMEE, DARBHEIRN "=0D=0A","=0A=0D","=0D","=0A" HHIK R
AT

®. (EFHEEMFAE) Quoted-Printable HIBERRDEBTRATHER
TEHEY 76 ATH. MER AT ETREBOTHATRG, WFMERREZE.
FrLL, HFEALSRTHESN =8, MRTBEXA = 2—1PEBEXM
HEZE, FTEL, R MARHL AT AS T

Now's the time for all folk to come to the aid of their country.

#R4LFE Quoted-Printable H & EARRA:

Now's the time =for all folk to come= to the aid of their country.

MR T — R R AT AT R R R B P RROMANERNE. B
R—{THIRER CRLF FitA 76 MERMEHZ S, BRIANRETE &
%= BeEEETEER.

&?ﬁ?ﬁ%ﬂﬁi@mﬁﬂﬂ%bﬁ%W%ﬁﬁEB,%ﬂ%ﬁﬂ&ﬁ~
fﬁmmmniﬁME%m§%%%ﬁﬁ,&M%ﬁﬁﬁ=ﬁm&$%tﬂ¢
boundary ARER B ERENEERT!
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struct Message
{
Mailbox *mailbox; {* the mailbox this message belongs to */
char *from;
char *to;
char *cc;
char *subject;
boolean mixed;
char *message;
char *attachment;
char *filename;
unsigned char state; // 3 = sent; 2 = updating; 1 = sending; 0 = no process;
b
MIME HR B B 2E T

enum

{
TYPEOTHER,
TYPEAUDIO,
TYPEAPPLICATION,
TYPEIMAGE,
TYPEMESSAGE,
TYPEMODEL,
TYPEMULTIPART,
TYPETEXT,
TYPEVIDEO

Encoding FEUHEEAINT -

enum
{
ENCOTHER,
ENC7BIT,
ENCEBIT,
ENCQUOTEDPRINTABLE,
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Fab K FHE RN FZ¥ BAXAGENE TLFegigitfot i

ENCBASE64,

ENCBINARY
b : ' :
EH R — R, MRS, TR EE R AR T .
R EHERXNBERENZE, S—HIBFRZHRERBRT . ZEFHE
EEEEERTUSTN, SHEANERNESAET. RO4HERE Message
S EhBERE, EMAENER. SRELTIRSTENEMRRALHEAT A,
PN 2 JEAE AT M A b

LE, BERBREHCE, REMERERIETTEHR. XREAESHRSE
BHTEANEIELARERS. U, ERE—-ENE RS0 Eh B
Yeoh TR RRIMBE.

FEXA BT IR, o8 BRI EOn e . A& E
MERESLHRBEHEME. LECSEY, WHEEERAA MIME ¥ BELH
B, XXHAREE, W THEBE-NERLANHEERH, CHELBE—H
AT RE.

B 3.6, MEBKIIHE(png HA)ETHER.

*508/23 13:28

fmaaaaaaaaafaaa.
com

Soaaaaaaa

g=1(11KB)renall_0

19.png

H 3.6 i ER B

Fig.3.6 Result of Receiving Accessories

(3) BELENLRE
AR ERTURE, ER AR R R B AR M 64 R T
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LERE T ES TSl Ez% SAXAGHMET & Fopdeikitfo 20

—RMEETRE. BTN ELBRsREEE NN E, BEE—KEREAHES
PIRKRFER, B—REDETERBIGE GFESREHTAaR%, ETREDIE
EHR MRS ST, hiTEGEHNERES 2 LE 3.7 FE 3.8,

ﬁEF:

RRERHE b R EFTIEER, Net RAFHR

MIRecv FrM LB APP #BH R

MiSend ¥~ _1ER APP KB E

NwRecv M F BT APP HEIGH R

NwSend #7 [/ FET APP KRHE

S fprmmem e

MIRecv Protocol Layer m
NwRecv ’ .| MainRecy ‘ " Command J

t X EEE & T & = .

Bl 3.7 TR S ARREELR

Fig3.7 Cornmunicating Process between Parse Module and Communication Module

BEER GRS B0BERER NP ARERN, XN FRZENERER
Mk, EREBRGEENBLBORR, EXAMTAERTRARRMSRR,
SRR 24 AT P 4 A T R R 4538 10 ARSI P AL 2R . RIRIXTR
MRERAH T —MEEITHAS RO 4. HEEGLATENSR, REF
At R. RIS Socket REMBIEER.

EEMREHTET, ATRRERETRAARLN, FLAR
KARAE M EHERROEAETRN, mRELHELECENFHR
AR T SRR HE— AR E.
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I

APl

3.8 WERRERS[EEIE

Fig3.8 Communicating Process between Communication Module and Server

3.2 BEF IMAP4 Y BImB{F 35l Th gE A9 R AL IR
3.2.1 Wil

IMAP4 i ¥F1E48 K IR, B—FIF MY 150 POP X IEESE, IMAP4
R PEREE, B, ALGH, FTMBAILE. IMAP4 FREKEIRE
Dhes, TLMRRER, EH, MBS, IMAPA AVHMEFEENE, EHFA
ST, FIOERBSR FrmamREAL—RE. XE—K, TRENA
AR, FENGR, ZioAEk, TRENAEFERERIRE, K 0ae8
wiERE, ENRERARGZISGHER. WA, IMAP4 88IR%) MIME, &R
RFHLE, REEFEENGE.

IMAP Bt 5 POP thilt B RYAEH o 2ql, RAARRI LA 3.9,

T HLAE % 5 IMAP4 Phis (bR 1 AR &5 283K He e b, T ELZE I R G0 AT 3 FA B
I T EE N R RS ERRARESR, FUERRES, EERITHEET —
AR T IMAP4 HHUBTHRHEIRS 22, LA EXNEARENET IMAPS BR{FE
WThEERMR . 23R4 TR, HREY, ERECE5ELTURNA IMAP4 tHl
HEAT B
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SMTP

v ifalie: p  MaP

< IR 45 4%
iIMAP4

R4

& 3.9 IMAP4 PMXEEIREE

Fig.3.9 Model of IMAP4 Protocol

3.2.2 IMAP4 L5 POP3 MY BIX A

POP3 il IMAP4 BARERICFRFEN L, BREEMNMEBANERTERE
AR KA.

POP3 [yThiE s>, B LWM. {BR, POP3 HEREHA, — M ABEREEER
TR WER RS, BB A BAEEM. 407 LAk POP3 MR JE ARIBREA.
ERERSBEMLIAIFEIEXHRG . WREHFZE MIME (Multi-purpose
Internet Mail Extensions -- £ D He 4R ESY B)KEM, GLEEEAN 1R 15
POP3 A EMAREHNE, MATAEAESE R NEEER A BRFRIEEIIE
HHB, POP3MRE—MEM, FRAN—AHFEEMEMAEEES. EW
BEREEANMEE, FEEEARB IR, EEFERARNIBGEFERT,
A4, IMAP4 # B IERIERE

POP3 R¥HESHER, W IMAPA THAZMBEN. EEEATESR

KRR R, BT UAHTEMA, BinREERERYE, BRRFEE.
AR - RESHTRAELTINAES, AHETRIEN2HE—F2, R
B RIENEE, Fitn, BE L TE-AE, Brek, EBRA, RS IEERT R
BB -y, BET—REEN, EPAREFSELRSFNTALERN
A, REBRIPBELNIG, RERCBIANACHRAN. E£XE, IMAP4 &
RETEHRLEEES, CRREEE T E RN GA5 82—,
B L BB %0 R 2 IMAP4 RS2 —. 76 IMAP4 h, #50] LUE T 8884,
WH LR FR—4. MBEYIRGN, REER XARFHEHN. #W,
Sl A A TR A RO B R, S RTLLEINERCARE S, MM EHERS S .
TR, TR AR EE . TR SRS AT, P
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R RFHEF R FEF BAAAZGRMNE T & TR0 R LR

IMAP4 B A —MRFERSCRRIBMEHE, Zm—H ANREER, R
MABRE—REN, IR—MRENBEERFR - MRS FETEGEY.
IMAP4 3§ RS HEE .

BNEZ, IMAP4 5 FFHE S

- RS, B RMREF I

- BHERERNT R, B U E A i iR

- IR, RIZWRAGKIALL

- AARMEIERET AR, T RAE ORI

+ AT AR T8 4 BB iR

- ARBE LA R, HABEMER S S HER

LR, IMAP K O — L8 .

- M POP3 3| IMAP4 +43 %5, {B¥:[E POP3 +4r H#

- BT IMAPA B ER S B[S FIMAF 74, BERS RS S RE

3.2.3 ThAEROIEHFNE
3.2.3.1 TheEgryigit

FESLAEAIE b, 2T IMAPA Pl RO iR fF Sl ThE B =P Bk ST BRI (L
A 3.10), RESEERAN REERIIENEHER, CERER MRG0 RE
B, AERNEA T RGN, RAERX N IRES RS BHT
BROZE, EAEHANRRRZRIER. EREENIDROTRABATR
PR BT, SR IRB N R, EEREL. SRTERREEREH
HFEERTES, FELAERFENBNNRFNLE. S EREIN,
EHEHEADBBATRSR hE P AT RS TR, XA EERRRE RFC HiF
HERSER. PRI &AM B EF A — A — e AR B, FTLER
A BRELBHAEANNEMGS, WRGLSESRESETHRNLE, RE
E—ERBREEEFEBUBHHLERRR. TEERZF, BFERNES
T RN R, LBRERFHRLEREEE, TRk E R
FE, URERSEEFIRER. HIEFERRNMESHAENTURSRE
&, IR BEEE B LR UEITED.
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B 3.10 IMAP4 B3 SEBL B R

Fig.3.10 Implementing Process of IMAP4 Protocol

IMAP U BT th R 7E RSB R @RI . BB T MU T 8920 3E:
), SO (B shEBRH)

(@) 1 F[SACH) 474 MR % %% EE48 KL H UID(Unique ID).

(b) 2Bl R [SACH] 44 % ) UID, WU 48 A RYAB 4B UID AR MR F)€
1 UID. MREHAEEM UID, HHIRXA UD AR REEHRD.

(c) i FI[FECH] & & BB R WUEFIR F 9 UID T EMEM, MBREAEL
WA NEHE, WIRKEFIZES F—A UD FisEMES. nkstess, 53
FUEFIFRD UD H5F. MERAEREERUSE Email #5E+P[Mail WIEH
> B EBUE B E SRR E .
(2), BB A i

{# B [FECH] & 4 BUBTER I (EFIR TP iy UID 8 ZRORBAEA 4k, IRARS 35 L
WA A, NEFEETIES T4 UD FigEfEt. wkgss, B3RE
{F5lF+ UDD A%,

YR AR TE SO/ MEE 10K, RARMERASTOR)M %, LRE# LB
BEZEFAHLLE, FEREEENDLIEREA[ER].
(3), BT hp B4

{# FFECH] fr 4 BUE7E R {5 71 3% 7P ) UID 3558 IR 4HFY £ , ZE SR BRI
0 M B ST 4 ST JE b SO AR, ATy B AR TE S

iy T ET S EE 3, K312, 313, B34, B35
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(a) BlHis: CRFEHM) TR

T [ IMAP4 Protocol 4t | [ Sever |
A [E ] -

" [#i7 AUTHR @4 -

X OK
‘7

AT SACH XN @4 I

uiduid --- OK
‘7

4T FECH uid xB #r4 }
uid ~ CK

—

$4T FECH uid xHA ®&%

—P] | KSR H

) > &/ UID ZAT
uvid ~ OK ¥k

o

$1F STOR xS w4 >
0K

- J

$h4F LOUT firdr I
0K

‘7

HHUE B REE

B 301 Bl CRER

Fig.3.11 Procedure of Receiving Email (Not Having Accessory)
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(b) Bellrand MM JR
| tRamga | [ IMAP4 Protocol RISt |

HEBEs (EHe] -
" |#i7 AUTHR #1% -
< X 0K
AT SACH =N @4
le uiduid « - OK
4T FECH uid xB 4
g\
le uid ~ 0K
45 FECH uid xHM 4 N
o K fE 57 B iy
» ud ~ OKI1l &4 um H#s
$UUT FECH uid xHA f14 . > —&
uid ~ CK
ot
#47 STOR xS M4 >
oK
i«
T LOUT
4T LOUT % >
'h OK
HHmE N RN

Bl 3.12 B icaTR (Bl

Fig.3.12 Procedure of Receiving Email (Having Accessory)
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(c) (UMM RS DT 10K) R

A & 1R i gk I r IMAP4 Pratocol ¥tk J I Server
HRAMN [BkTx]
P is5 AUTHR @4 R
0K
et
147 FECH uid xB @4
A vid 41
uid ~ OK
—
4T LOUT &4
CK
B ESCE R ¢
L3
-«

3.13 (LR IE 30 FR(< 10K)

Fig.3.13 Procedure of Receiving Email Body Only (<10K)

(d) (UEBIRIE CRT 10K) 37

ISP RSB | [ MAP4Protocol BB ] [ Sever |
Rl (EREX]
#$hiT AUTHR 4 q
oK
‘_
47 FECH vid xB 14 >
” uid ~ OK W8 uid ¥
$h4T STOR uid xS w4 »
OK
‘__
{447 LOUT 14 o
0K
1
IR M Al

B 3.14 {XHEMCHAT E SRR (>10K)

Fig.3.14 Procedure of Receiving Email Body Only (>10K)
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F2% FAXAGEBET T4 F LR

(¢) (LERMCERAF ML

MR | [ MAP4Prowcot itk ] [ sever ]
4 EalAn THeps) >
4T AUTHR $14 q
OK
ot
$1F FECH uid xM #4 >
— ui¢ ~ OK
7 LOUT
AT e >
0K
Bl bRl 4 «
‘7

3.15 {UHCHB A B

Fig.3.15 Procedure of Receiving Email Accessory Only

3.2.3.2 TheEMIMidiE
IMAP4 IRy IR A R I%EE RFC2060M 5k sc B, FHEREBWATHBEER

I, 7ESEERRLR R AT 8 R M E MO, IESCRIE.

o

S 0w gom.n ol

Ok

AUTH R

1

OK

SACH xN
1462

OK

FECH 1462 xB
(1462{77}

OK
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AASHMLFERL

Fi¥ #AAAAENB T IR G ER

C: FECH 1462 xHA
S:  (1462{130}

Date: Thu, 22 May 2003 15:28:44

From: anaaaasa@aas.com
To: ananaaaaa@aaa.com
Reply-To:

Subject: anaaaaa

Ce:

BCc:

)

5 0K

C: FECH 1462 xHM
S: (1462{65}

Content-Disposition: attachment;

filename="renal1.png"

)

5 0K
C: FECH 1462 xB
S:  (1462{25}
This is a mail for test
)

5 OK

C: LouT

5. OK

MLEMESTEAUESY, BENFTHERRENND, RERFNKA

AREHMNERREEN.

3233 EHERPHR@EBERBRATR

(1) RELF R H

BAR RGN TR ERERBLROE, FUERTRSRRAXRERM
N, RAEREERAANEAEEE. £AREHN TCP/IP AR HXE & MER
R, A S ER R

ARG, KEZEBEOEGEETRE, Bh. B
g, SITERCHEESNRE, —SHRERERRIL ENMHERY, $2
TN LR, AERLRLRBEIA. BT HAFE, RLL Email 22T
b % R TR b E R AT U, EARROEAE (10 Email HHK, Chat Mail %)

42-



A X FHEF L F:F #AKRGENE T TR HF R

S5ZFRMUBELURITEINAT .
O kgE

Y —AEPHUE ARSI F, BEE - rRiE. dTRAMEENR
SORRE, DASLEAE, TENERBMGHTHRINER BErINNERE
FREr A I 2 S B P A SRR, DI EIR AR . RERT RIETA
HIBRAE B R R 4, R ULMRE A R RB AR, FTRAUER. TE
BAEBIE, E—ERNEBEA— R REIRERRD, 0 REX BN
HUBUEAR EE PGS, THEFRETEL. S/REFIT - RUREE
Ko
@ s

I AEREAHNE, RRARAR, XEHERaAARRR -
BETH, HARENEFNBETHRE, TRALRRME. ENRSE LCD
FRR—AFERTE, SRASMAEREHE—RNEZEBZRYL. X
RIS AR & R AT AR R R, SR BRI RIEHSRTAL
WrEt. W REE RN EFEERARE, FRRILIE R RIE T RRE,
FRALER. MERSEIMR, £ 2N RSN R KRB ENRD,
RN BAREREEMREEA NG S, EREFRTEN 8%
FHUT — KK RIEER,
@ B

W PRI E, ERIEESLTREBHBEZI, KRB
2o MMEAR AR E T, HHIERRSEREIE. REEAE LCD
FRE—ABERTE, SFAFAECAEHREBRENEE, FTRER
BRI, SRR R RS R I RS, ARG RHE
BRI B . B RESE RO, SRR NR
BARRA . MEBRSBEE, EEHRABRK —ERFRRBEREH, W
BEXEH ARRERIEMRAENGS, EREFRTEY F/RES
T — R REEK.
@ weaH

ZER P REI SRS, APTRSREIER, HERRENATH
R — S BRBE R P AR B L 2 E R % . P AT LMK Clear BIX
LR RE, BER Power BIRMISIEMATAYA A, TEIA L UHPLKE A
WA, HO0EREEELSETR, STNFRERRELE.

R P Clear BRI LT etEnt, WHTAAANEFERRS,
HEEREE RN, WERAKER Clear 8, NRAMNREHRERER
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Cancel R, FHHBEBEBE RG4S, WHEFBRES REEL, HAaLL
EITE SRR, FERERE.

Y PHEF Power BRI MATAIRIEILIE, BAHBREREERMRIELHE
HIEERRARE MREZILRE, HARSBRFZEHAGS. HNTEFAHER
Bl F sk, X R E AR RIEIRY.

BB RN, RESESRECEHRERALE.

(2) BAPMUHFIEH

HED2RT, KRR TR i—POP3 1 IMAP4.

BT CAEE R FA B R o s 0 T . AEBRRRIET T — DRSS R

EMAIL SETTING PROTOCOL IMAP4 = 0, * IMAPS il */

EMAIL SETTING PROTOCOL POP3 /* POP3 tFidl Hi*/
15
3+ DB PRI E 5 H AT 0 —4 unsigned int F3F8 ProtocolSetting A7
XA MR, N THRERNEERR, H DB 2 ANEMEREHE—NED,
SBTHA APl # % ApiEmailLclSettingGetProtocolSetting (BYTE setting) M
ApiEmaill clSettingSetProtocolSetting { void ) P EERER. HF B
ApiEmailLc!SettingGetProtocolSetting (BYTE setting) R7E Email W EEB s
Wr R B i B A, T 48 B % ApiEmailLelSettingSetProtocolSetting (void) I
Fhgs, TEMEESR:

@ Email EEFELRHERER B IE R ST RGO IR 4.

@ TS BEEBOR R R R R R LB R A RS T, MRR
FRERTHAEHRET .

@ HEFHMEEEEEBEEERNNGET R ERRXA R T .

@ 7 I i T R B0 RS AR AT 1 2 B o 0 A S ST X4 T RO B
Wi

® BFHEMMRTHRREBE AR, AULREERTFE,
ERF AU ERPAT AR E,

RNy, RGP, REMBEEER Ehpame, HLL EEZ0Z
RS AR K B 4 3 A AT DML o Y 23 i B % EmailSendRecvGetType(f2 53R
e, G0k R HOE [E M 42 EMAIL_SENDRECV_RECV MERIEIETE M
HEfE, RIS RIZIEET . B 3.16 BARA RS MG TER Xl 57 H o
WA REE.
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LT RAER
EAE?
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WIE POP3 Bl IS SMTP HhisBish

B 3.6 AR B EREREN

Fig3.16 Data Flow Diagram of Getting Current Protocol

(4) IMAP4 EB{BR 45 23 M &t MK
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B, ERAEEE, R R 5% IMAP4 BRI AR A USRS KRB A 30
b, HI{FRRREETSMEE 3.20.

¢r FmailSerwexll3

FE 0 iy
Hew Bail MO :
Few Wil Mesd 30 [T e
|: CONECT °
S1ATE [Commcats o ”

n:smulrrl
QIIMT
|'I — — —
ML Z
II:l'.
|DELY W F3ow [£2)
(lryaonslidel £jk 5o jp TO {6} afle o SUETDCT (33} ~7250-2C22-JPPENGD
IContimi=Typs: tamtplain Enarasts’ i pe=002= j3°
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| ¥E§-45 -0
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DIk
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Bubjiay
=TLH 00EF Mgt
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B 3.17 IMAP4 R4} PR 55-2%

Fig.3.17 IMAP4 Email Server
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Fig.3.20 Work Flow Diagram of Server
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FHEFET.

IRC thil RETEFREBERN, TLURIGH S ARIEN L P8 BT,
—A AR ES R HRRES), BENPLAEZES (R ERSEE
HHE, FESMERNNBEREIHAMKL TR, XMHIAEY, HTE
ERXSIMRESBHRELSREER, BT /I HEFELHMNRRIIE, B
R PHLE S AREAZKRE. MRS LR REEE
B, ROV ABREEAREENS TRINEUATEIRKNRE.

IRC hi A B E—ARIFLWERE (BREAMNE C/S R, FLIEEE
EHHRABAINBEFEH. —ARENETEE R NOESE URES)
BP0 E, BP0 (REMBRES) EEX A MLkl S el ka M
REIhEE.

IRC thil B2 % TCP/IP MM RLETNAT . B8 TCP/AP HUGEA
BOAE, BRI IRC BEREREXAN .

4.2 ThEERYIEITANSCIL
4.2.1 ThEERYS T

EXEGS, IRC HFHTEH Chat Mail 85 Chat Mail RFHBZEEE
EEMSMNEMNARR.

IRC & LIT Y 5 A ThRER .

D% Mail RiEINEE

QERRETHEE

@R WIEThEE

@EEER

B RIEIhEE

IRC RRRE&EFOER, BEaRRRASRE BN PPPIEET R
PSR/ A, (H2 IRC & THEELLR &3 a i &M PTIRIES AT
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AR T, BEiER, REREE—ITHEZRE @ — M RIEEH#T.

TE#UE IRC HHREENIEE. BEZSANTIREHFN, @, BTN
RhEE S RIS B IRC T E.

(1) #K Mail E{ETHEE

Fik e —NEEE Mail KiE&, REPITREEFHIIRE, B8 Chat Mail
KA TR BB S T B % Mail i5{51085. IRC ThEsEE B RIS H Chat [RE %, ¥
MRS RBERIEE. BETESE, BIEM Chat RS HERINNEFBREBIIH
RifITF APP. INSRIEFWAERM, REE—MEFRMINE.

() EERETIRE

MEBAR B EZBHLEENESEMRAN A — PR RARA A RERIZER
Mail J5, 3% Chat Mail MEAERBES) T ERZETEE. IRC RRT EHKEES
Chat JRE32, MRS B EIE First Mail. #3%5 First Mail 25, JREAHRAR
WER SR ESEE, XERTUMTERRENREHLET .

(3) EREWEThEE

MR RE R 30 18 &R First Mail 37 &% RE Mail 2 J5, J#4R#8 Chat Mail
B A ERY TERERIIME. R5 IRC HHR SR BHTIESE, ERTR
Z B LT R RO BT .

(4) HIEETIRE

AR EERAERENMATHMNNESESE (BMERE 10 MHAR). R
ERERENATHENETEGEHIRES, BTERER. ZHRTE Chat Mail
MR R T BikfEhRE. IRC BT RMEEE Chat |REB, REW
R IEMEE Mail. BERES, MIEM Chat RS BERBIRER BRE3HEN
HIFIhEeREth. MBEERE TR, REE-MEFRMBNE.

(5) FiEREThRE

PR RMEGEREE ARG, FIRENERBEE THRTURKKE,
FEIX R BERE, Chat Mail BEIMREFHIIRELE. A5 IRC B 5MRE &
TR, HATIEM Mail HIRE. BESER, REBM Chat RERER BN LER
ERBHARGFEEER, mMERERFRM, REE—EFERMANE.

i mrET S RE 41, 42, B 43, B 44, B 45,

.40 -



A R FAHE R Fo¥ #AKXAGENE THA D)t ER

R :m:m BRI 1% %
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Fig.4.1 Sequence Diagram of Single Mail Sending
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W

/MR (First Mail)
i EERHEN

—— W — — e

EBEEER SocketRAEN
—— > B Chuaee)

SocketIREEW
14N Open)

v ConnectP K

ex = L T T T

ChetiEHEER

R Prinsg)

]

IENER Prinsg)
B NGRS Motice)

P/ A Ofotics) ©
Eintitatntatete IEBER Prinsg) -
M ERER (Prinsg)

_ ERERE otico) |
IBESRIES Wotice)

SRR Quit)

HEER @uit)

T ERER D
SocketiRBXW EEREK (uit)

PR Close)

——p 7]
La_chtltﬁilﬂl (Close)

had

A ERtaL b

M 4.2 ERERTE

Fig.4.2 Sequence Diagram of Chat Mail Sending
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ERUREER Socke tiRFHET
e (Oven)
SocketiiZH%E
B0 @pen)
" Comnect®R
bl Connect&EXK
__EEmERn ___
ERERNAA .
joinBBR .
v joinBEH .
Join BR iy
Toin B3R €T T T
e L R N
T ThaBRER
BRIEWEK Crinsg)
* ISATER (Primsg)
EMERRM Ootice)
EHZIEEA Kotice) oo e
= ——————— —— BERER Frinsg)
~ EEPR Primsg) b
BESEREEN Hoti ce)

o etk e Pttt et Sk, S

IRIEEEIEH (Foti ce) R

E!EEE Quit)
BRAEER Quit)
EEER Quit) S
RSETER Quit) -
SocketikAHE
¥R Cloze) R
SocketitZIAH] Close)

I

43 ERBERTE
Fig.4.3 Sequence Diagram of Chat Mail Receiving
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Rab kFHERmbx Fm¥ $#AXEAENE THASRGETRER

BB l o Elm;ye [ Tx:)
BEEER 1 SockethTER '

] ]
: Ez (OPEN) | :
: Socketik ZE f]l =
| | %0 (OFEW) [ :
e ] 1
i BAEER Ghalticast) M.
: | *| BREER fulticast) | |
| RRERES | | . " lsrama
] ! gEREn | 1 REoR
! | smmmm  K--—---mm-s {1
! JeesTTm T i e
] P
| : | |
1
| | SocketRAFIE | \
! | EX (@os) | :
I | SocketiRZEH "y (
[ | %0 (CLOSE) I ||
| o = i
| iE eER | | I
F """""" I | |

B 4.4 ERENFER
Fig.4.4 Sequence Diagram of Group Sending

PRI TRCiRER | LT T 7 [T

i ) —_—
BREEER | Secke HhBHE

1 R i I
: I} ER Open) \: i
|

l | Socketitzbam | !

| S :
l Y ¢ 2 1 v
! ' o EEER !

i 1 1 N

' I | GEmEEAS |

| | EEmlm T 1

| grezz |

Socke

: : !o?* 0":1 ose) : :

i [ ——3 |

| | SecketiRZRRM l

| ] Close) :

| SEERKELS - ————m— o ,

| {

S n ! L
| | 1 1

4.5 FEROEENUTHE
Fig. 4.5Sequence Diagram of Store Sending

-53-



LR 2B Joe e Fo¥ g AAGEMB TR EMRTFRL

422 ThEEMIINHER

R RS AWML, TR ERERER Y. TEHE—
MRS RIHPATIER .

RSV R

A : Helio

B : Hello

A(B): ......

A: Bye

B :Bye

Ko A, BEEUHIRE.

ExRigES, XIMPRIEREEH —MEFBEVIRLE, BRAKE
B (MS) BEREXAREERE, ARRIAMRSBSRETETER, B
RIREE. THREEHLE.

[MS to 8V]: squery 01234567 1234567 :(186)Hello

[SV to MS): snotice 192.168.31.65 Disp

[MS to SV]: NICK B00039447

USERIO*:]

[SV to MS]: zjg 001 B00039447 :Welcome to the Internet Relay Network
B00039447! ~l@zjg

[MS to SV]: JOIN #012345671234567

[SV to MS]: B0003944 7! l@zjg JOIN #012345671234567

:7jg 353 BO0039447=#012345671234567 : B00039447 MOO00BT07

:zjg 366 BO0039447 #012345671234567 :End of NAMES list.

[SV to MS]: MO0008T07!1@zjg PRIVMSG #012345671234567 :(184)Hello

[MS to SV]: NOTICE #012345671234567 :ACK

[MS to SV]: PRIVMSG #012345671234567 :(186)......

[SV to MS]: MOO00ET07!1@zjg NOTICE #012345671234567 :ACK

[SV to MS]: MOOOOET07!1@zjg PRIVMSG #012345671234567 :(184)Bye

[MS to SV]: NOTICE #012345671234567 :ACK

[MS to SV]: PRIVMSG #012345671234567 :(186)Bye

[SV to MS]: M00008707!1@zjg NOTICE #012345671234567 :ACK

423 TWFRPHXREOEREBRITR

(1) R4 BB -
IR, 0T RANNL AL, BATRIET — 1 ChaMail RE 85
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ZiEfF. W 46.

| & Cmail %35

Y x: BT
BRI |
ERER . ..

e ey e

B 4.6 Chat Mail i 553%
Fig.4.6 Chat Mail Server

BT XA REELHN EREA TS ATARNAE, EELEAEE S
St & FEAE T BTN . FESRAL B A B R BT .

WA LA E R smiran", W AR Single Message (BERXF); WMRR"
squery" ®RHERIES. ABENFRERETTUSERRRRFEHER.

RASAESRARENE (B, HRENEEERRE) RREEREF RS
—ANEE, FEYUHRESTARTUERES, TEEREFLIRET, BF
HREHBREHTEEOEE. WRARKRE, ROFEL—IIRE (KR
BRI —AMMOAENE), TEEE, RUARMAXMIRE, X/ HR
EMLFRAREEMEREN ID & T,

“#03346511101234567” ME—PMREN LT

#: B—MFSEA, RHE-MWRES;

03346511: RE¥EH ID;

01234567: R&EEE D;

T JOIN #03346511101234567 TR EMAXNMWKRET -
(2) BERENEEIR

IRC YR — MR INL, R bR 2 35000 4 25 4008 f5 R XA i X
%5 Email SSHL A HHE BiAF, 75 Email LT R S, BREFHREE TS,
REBBMEXANHESE—NNE. TEET RC HUMXRALE, REBREH
EEN—AAHEESE, FAEPRERER. EREREFEIRE—HER
—AEPEER AT EIRE, TRETEEER, IEARESE LRERE—
A B EFIXAE P EER, FZATIRRE. hTEISRE - EEN
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& 4.7,
GEED
¥

{ém—¢mﬁ;# J

v

[mmmm L I

[mam&&%mg ]

G

47 RBHEFREFLE

Fig.4.7 Process of Starting Client

(3) Bl RAHRREEH
LML EE, —AEEERNAERR SN FHNED BRRETRER
4. —HEXTENMEMH, 18 MRE:

enum {
IRC_EVENT 1, Y, 531
IRC_EVENT 2, i REE
[RC_EVENT 3, IR
[RC_EVENT 4, i HiEE
[RC_EVENT 5, Il TFf AN
}e
enum {
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RAREFHL FEHE Frod HAXRGENE THASRGT LR

IRC_STATUS 1, Il W AR A

IRC_STATUS 2, /I % %% Socket Open 4N %/ 4
IRC_STATUS 3, I E R REP

IRC_STATUS 4, I M o

IRC_STATUS 5, /I % 4¥ Socket Open ii5n (R%38)
IRC_STATUS 6, I RS BT

[RC STATUS 7, /l chat #4T+H

IRC_STATUS 8, Il #{EH

IRC_STATUS 9, I FAEH

IRC_STATUS_10, I FAEH

IRC_STATUS 11, Il #{¥H

[RC_STATUS_12, I AAER

IRC_STATUS_13, Il FABHR

IRC_STATUS_14, I FAg A

IRC STATUS_15, Il AAER

IRC_STATUS_16, I AAEH
IRC_STATUS_WAIT _SOCKET CLOSE, // 4§ Socket Close il %l
IRC_STATUS_END, I BHAR

b

L4k PRI EAREHFRES N HH DAL, FIITE RC_EVENT_ | (B
RikfE) P HEAE IRCSTATUS 1, IRC_STATUS_ 2, IRC STATUS3,
IRC_STATUS_WAIT SOCKET CLOSE i /L%, A EHRIMBTLUEE, 59
ARAEMHERERER, AT B US4 AR L.
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Habk Faidb st FA2¥F #AX Linux FoTop4A8HF%H

WHE AR Linux BT HHAT8EHE
SH

7E Linux FESEBl AR R AR, eEREAHE, AR EZ/LADES.
(1) Wk B AR T E R, 2440F OUTLOOK Hifili%.
(2) IEmE R EA T HE BT,
(3) IR A TR BWE B FH4R HEK S, Flm SMTP RESEE,
POP3 IRFZFBWE.-

5.1 DhEERYE T
5.1.1 it

HRERANTENTR, ERAXEE L, BEEIL-1TRENTRIEE. ¥
B PRE, MEAANTERETRMTRN. &6 %Ky, BITANKE
MAEREE, TUREEREL LRETHRPH™RIEE. BERINIREHN
FHEEM, het—B TR, FTEMHFEIBRE.

5.1.2 HEihigit

BT HEREARBES RIFOTEE, Tapd, RURAT URHEKERY,
ARSI, TR, HAANARRER—MRELENRER, RFEX
AEBLR, TRETFBIMEATHNBRESES. RAMNIER T, RERE
TEANTHEREEIT. BR, XEFRFREEMKAHRBERRE RN, BEM
ST IEREERE, WHETUEMED. R THE O LT LA
SR ] |
(1) E¥hger—, XRHARBERES, THTHENS TERE, THBR

iE T B RBhEERER R
(2) EEZEEMERY. NRFIBRIASIRBERSEREH, WEF
fﬂ]i’]ﬁ‘ﬁ""@ﬁmiﬂﬁb

AT AE R LA 5.1. ARG S EHREFR S TK. SEMEE
B, RiEme, BRmEF. ﬁ&kﬁlﬁﬁ%ﬂu BB RS R IEFTRE,
EEXMABTHBT .
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Foab K F A i X BEE #AKX Linx T4t kR

I B -E 3 Quoted-Printable 4 i3
MIME #& 267
|| BB Base6d dRid
i SMTP HHf L3
4
% A5 Quoted-Printable #2715
&
MIME ¥ s 4t
| Bl Base64 ##13
POP3 thill M
W -ER

B 50 MR MERE
Fig.5.1 Mail System Function Module Diagram

5.2 ThEER SRR g3E
5.2.1 REHENR

BHF Linx £2 5, SHmRELARE, Kb XHREHRER GTK+!
SEHR. B 52, BS53, 854 REXATMNEE.
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W Mail - X

| InBox | DraftBox | SentBox || Options |
Fetch [Cumus: | Delete '
=) 0fFrom SubJect Received

| = 0 houx XFH2TLHE31/12 06

i

Tnbox, :2,:0

Bl 5.2 WOR R
Fig.5.2 Sending Mail Interface
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R RS L4881 #FAEF #AK Linux FoFHH 260 LR

W peumest : . =
| Send Save Exit |
-1 zhoujg@neusoft, com

itest ]
This 18 a mall for testing! kd

B 53 BMfEgmiE A
Fig.5.3 Editing Mail Interface
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Rt X H+F 450 FEE EAK Linux T8R4 2R it %0

W Mol Opd

| Pop3(1) [pOP3(2) [POP3(3) |

POP3 server:mail, neusoft. com
== S’
+ Aottt

[Leave messages on server
MP: smtp, neus:ufﬁ cuﬁ. : :
(] SMTP

- zhouig
[ICheck forl0 “pinutes]Timl |Sjeconds
(OMail larger than 10 51 1B

Osave to sentbox after send
[] []

% 54 EMAHE

Fig.5.4 Options Interface

5.2.2 Socket ZHIES

ERER b ST 4 A R T VT 58 % P Socket APLSCHLRY, 1
B Linux b, 2% APl SREEERE, PHEHRH.
PREMTERYA:
(1) fE#—/ Socket
int open_socket(char *host, int port);
(2) [ Socket S¥i#E
int sock_write(int socket, char *buf, int len},
(3) M Socket Pif i — 178
int sock_readline(int socket, char *buf, int len);

(4) M Socket Hrif BT A 30
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int sock_readall(int socket, char *buf, int len);

53 RMIRPHXBEEREBRITE

(1) GTK+HHE B>
HE GUI NABFNIECLRERA: WREDHMG: AEAHMLE
callback HIH M. GTK A “FSLERY” REEEFTHEHF. GTK
iy callback 2R ¥27E 3k 3 gtkwidgeth FE S, WM THIR:
typedef void (*GtkCallback) (GtkWidget *widget, gpoint data);
GTK ¥ gtk main {# ) gtk_signal_connect BEHE B4 GTK & O #HMH4E, B
EEMHFREHFEOHEMES. REEEWT,
guint gtk_singal_connect(GtkObject *object,
const gchar *name,
GtkSingalFune func,
gpointer func_data);
FE—ABHRIBFFEA GtkObject HI3RET, ATELFHEBIEZ GkWidget
St BB aE. GikWidget ZEH & HIE XRRIBAEE T —4 GtkObject, FHitiF—
A GtkWidget &4+ 3851 4R GtkObject 155 B2 &N, FNSHAFHARY
K&H. BEEASEELCERY. EUASERABRHNZH.
BT A ST B A RO A
gtk _signal connect (GTK_OBJECT(list),

"select row",
GTK_SIGNAL FUNC(on_row_selected),
NULL);
gtk_signal_connect (GTK_OBJECT (list),
"click column",
GTK_SIGNAL FUNC (on_click_column),
NULL);
gtk signal connect(GTK,_OBIECT(window),
"delete_event",
GTK_SIGNAL_FUNC (email_quit),
NULL);
gtk_signal _connect{GTK_OBJECT(window),
"configure-event",
GTK_SIGNAL_FUNC (configure_chb),
NULL);
gtk signal connect{GTK_OBJECT(inbox_button),
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"clicked",
GTK_SIGNAL_FUNC (inbox_button_cb),
NULL);
gtk_signal connect{GTK_OBJECT{draftbox button),
“clicked",
GTK_SIGNAL FUNC (draftbox_button_chb),
NULL);
gtk signal connect{GTK._OBJECT(sentbox_button),
"elicked",
GTK_SIGNAL FUNC (sentbox_button_cb),
NULL);
gtk_signal_connect{GTK_OBIECT(options_button),
"clicked",
GTEK_SIGNAL_FUNC (options_button_cb),
NULL);
gtk signal connect{(GTK_OBJECT(fetch_button),
"clicked",
GTK_SIGNAL FUNC (fetch_button_cb),
NULLY);
gitk_signal connect{GTK_OBJECT{compose_button),
"clicked",
GTK_SIGNAL_FUNC (compose_button_ch},
NULL);
gtk_signal connect{GTK_OBIECT(delete_button),"
clicked",
GTEK_SIGNAL_FUNC (delete_button_ch),
NULL);

(2) MailBox E¥E
7E Email 2P E I F inbox, draftbox, sendbox % — M5, H A inbox H
FFEAE B R, draftbox ZERAH, sendbox BAEMH.
HF &AM ER &AM, MAER A RREE— i, BHik
ETF— I HMENNGELAXAEMAPME. KLBEIEWE 55,



ALK FHMEFE8L FA¥ #AX Linux F & P20 50
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(s |

\ —

v

[ TREmEEe:
_ )

v

BEMsH

v

-

v

IR

v

|
==
|

™\

W

v

BoRienE

oD

B 5.5 REHBAEMR AT fL R

Fig,3.5 Process of reading mail in mailbox
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%T’ REMRE

AREANBIXTERITEE, T8 Bl 2SR TEME 58 TE,
B JE X KRR TR T M7 T RE.

6 1 Kil‘l'ﬁu..n

BEVRE—NBRAARGHER A3 F52I TCP/IP MAEVHYL, VAP ET
Email B X BWIRBE W AISEHL LA & Chat Mail B R ZE BRI v
S, FWITFILI T DhaE EEA R R T HAFH Email fk% 28 Chat Mail
R&E. FAMZEARART ST FIER, ®B5RTIHREE XHNFHRERE
K, WEARESTE RMBH. REHFEHRAR Linx RETHBHT —
IR B 1

ER—MBRARBREE RN R, Mﬁﬁﬁ$ﬁﬂm7$ﬁ AT % B AT
ﬁﬁﬁaﬁﬁﬁFﬁﬁﬁﬁﬁﬁmﬁﬁt,w%ﬁﬂﬁﬁﬁlﬁmm@ IR
&ﬁﬁﬁlﬁﬁ§$m5ﬁ,%m&m%ﬁﬁ%%ﬁQMﬁﬁﬁiﬂ e
YR EERRUTLAERTE: |

(1) EHRARREHSVIMELS. XEERASERB TR EETE,

AT e o

L T ESIORERERLE LN, FTOl BTN O RAMIT IS )

br. EEHTFENA Socket BERE, HALANBERLTFTEERITH, B
BEBR RSN BFEHEOAERFNIE. IS T (KBBIHMSE), FHill
i Email SEHLAE RO E, HFEAMRESES

(2) BERFBERNITT. EXRREET —MIZHTHRZE, HEXH
MR TR TR, BTRNTHEMEESMAXER. HTAHERATE
{FRAAER RFC dnE, EXMZ AL RFC Fr#EF — 1R o rHEME, FTBLZEMN
— W R BRARHEA LA _E T — & RFC FR¥EMTESCH, FEXEBRAT R R -t Al
R

(3) Email ThEEMREL R . Email HEER AR XM E AL, ENSERIT
PR R FAEMER NS UATREZ . FEILEE, MBI T FERRE
H, XAEE. EXENNLSRESIB T T &, B3&1a4rniEsiE.

(4) Email IhEEHERERG. ZEX Email ThEEBHPIWIHEMZE, SESR
S EEh R M h . X E AT, M TREMNAM, X
fEEL S RAMAR. B, BRI, BETMT HIBEER.

(5) Chat Mail THHEESRE0 RIS T, 72850 T T Email AR B, S
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Chat Mail hEsERERILE A S T, BRI RS RE . &

SEHIFHENFUHEREEE. ZERERELIA N TIhRER,
SRR G, LTI T )RR,

(6) #A Linux FHEBFIhEEBI 4

B2 33 Jiﬂﬂeﬂ’ﬁﬁﬁzﬁktﬁﬁﬁmaﬁj:%m TCP/IP Bi¥ L BT 4B

BT R EE LA S RS R ot B ALELAT R, (S, WRERE

BABLFRNA RS X, EFENESMNERIBITHE, BAT RN BRI
ATRIMENERMEEERB RS TR, BT REMEEKS

m)

TAE.

fE.
- [ B2

dl FERA R EBBRARE R, FRREMWISE.
6.2 ITRFETIEMRE

WIEA P HRARRLR TCP/IP MURNABM Y R KEEXTERE

sEsk, HARRS TCP/IP R BT LR T AT MR REH:

O FELHERL, HHERLEE, TBREENTYT RE, ETIEEM.

@ ZRETE, FREERAFTRANIRFEE.

@ #HPAFINEILRS, RIERFHEEEFATAE.
@ HATFAEP TRRUEARAERMER KRS

o RF¥E— . ARFAAPFELNEEBERFERYLA

A7 Bt R i Email A1 Chat Mail ThEgtt 22 HHAE B LLE />, 60
WS, ZREEARSURERESANER, EXFNALREY, XBRE
WIS L ERIEE g, FREFAVNFELNEERBERE. TUAN

ML RERNRENER, RERA RITRE.
o RE=. LRMKTHRENIHL

ASCHTSR T A R T E I T PR RIR B ThAE. TOFESKPRA A,

R R —TIEEE RN, SRR R T LR,
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