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Design and Implementation of Distributed Personal File System

HE Xin-gao, ZHANG Feng-li, HUANG Yuan-jun, QIN Zhi-guang, ZHOU Ming-tian
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Abstract This paper presents a distributed file system based on E-mail named E-mail distributed
file system. This paper gives the state and definition of extension STMP, based on this we design the
model and method of the EMDFS, and propose the store space, the memory and disk structure of EMDFS,
the I/O operators, user interface, and other functions.
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1 E-mailthil EE T B

E-mai 3 EL 45 ) B iR 445 v 03 (Simple Mail Transfer Protocol, SMTP)™M, fii il Rt is IR &4
J#(Extended SMTP: ESMTP), i/l 3(Post Office Protocol-Version 3, POP3), H I i EAEE ML
4(Internet Message Access Protocol-Version 4, IMAPA)R, £ FHi& M br 254 J& (Multipurpose Internet Mail
Extensions, MIME)*l. SMTPA & B fE ik A5 R IO ME RS, XTSMTPUEATAZAAY . A5 I AAN NS A 23 Tl 97
J&& [P (Storage extended SMTP, SSMTP). BRI/ AA7fif 2% (A JESMAILBOX; 5| ASMAILBOX, Wik
Gt 8 A [ AN N P 28 A i () B ATV - SSMTPIEHL 5, HE NIl I SMTPAR A (Non-SSMTPAR ), AT
MR o FH P ml AT R Ry 2 SHLO, D1 RISSMTPAS AAF-AG 0] A T ER4P AN N2 Te), a2 F
FUHEAT S I, BUERLD S, EFEN NS EEEA s T R AR RIS N EE )5t LA B AR A — S50 R
e, WEAN NI AW R, BRI NG A A . SSMTP P i3 £0 45 Non-SSMTPAR 245
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Non-Authenticated’lk 2% . Authenticatedtk 7. Selected’tk 7 FlLogout’R A5
ARZE, WELFTR. A RARZAHL(Finite State Machine, FSM)f7! & iX
LR Z T PR ST

FIN— VIR S0 = SSMTPIE IR EE R, BIAG BRARZSHL AT
LR IR A :

M=(S, % f, s0, 2)
K SESSMTPRAFTARANLES, S={s0, s, s2, s3, s4, s5},
s1 = Non-SSMTPIR&(SMTP R G M HIAIRA, EEAIIH A LRE), s2 =
Non-Authenticated]k &, s3 = Authenticated ik A, s4 = Selected’]R&, s5 =
KL SSMTPIR&HAH LogoutikA:(SSMTP R4 A1), SESSMTPFTH T LL | 12 2 404k 4

MAS A A B R Gk, ¥={cl, ¢2, ¢3, c4, ¢5, c6, c7, c8}, cl=SHLOM LY, c2=HELO+SHLO%:
W, c3=SHLO’KIM, c4 = AUTHENTICATEY), ¢5 = AUTHENTICATE LRI, ¢6 = SELECT/§2)), c7=SELECT
KW, 8 = QUITHIRSZe W F+IE 8 G f N FHME, f (s c)=s iy j, k=0, 1, 2, 5 ZEEGK
RS, Z=S5,

2 ETE-malnmiXHRGERE

ARG N =AER: 1) RARJZEN R LSBTV 2) rha) 2 R G AT 3R A BRI R 4R
A 3) I LR RS

ARSI RGN R G MM R R . MRS, X H KA R A
(TSI by 1A S A AE S R 4 T B T E EALAME b, WA 0 S VR AR A T 6 I 45 2 11 1)
H.

F T E-mail )43 A 2301 R 42 (E-Mail Distributed File System, EMDFS) 41217~ . EMDFSHIX %
BFE S HRE-maillifFa ). 7E A XSRS, i 2 A A E AT T E-mailiEA =5 (], FFJCHh B
R BR 38 W LASATAEAS R BRI R P E R G 6 o @I RG2S U RGN AT I
RIS E-mailfy I, AFE SCAHE Z A E-mail iBAH Th 4128, E-mail i) R 36 RIS A E 45

JiI P B
ES PLst B RS Lol [oopbsmri- | [oerbsr)in |
(SE/CEE s -mail 4 1

w E-mail A 1] e A Base64 i

WG RGO, B3, E-mail HSFEZE(R])

MDFS )4
M box1 | M box2 | M box3| -+ | M boxn | E-mail {443k E-mail i 24 |
K2 EMDFSH:A! K3 AU SCIE#EALKEMDFS

3 EMDFSHIX R K EHE it AP

EMDFS @ MG SO 4 SCrEE B SCRER/ . IR . BT e FIE-maill iEFE %5 . EMDFSKH #t
g H 4k, EMDFSAE it 2% 8]t 5 T ANE-maillSHS 25 10K 1, AN E-mail LSS 2 18] ] 4% & 1 2 EMDFS[H)
— Pl A 53 X o AEE-mail HSAE , E-mailil B2 A 1 e E , E-maili B 1 4574 tHRFC822 . RFC2045. RFC2046
FE « EMDFSAEA# 1) A £ E-mail i &, EMDFSH [{IE-mail i Bt N T 31 R G i 4 X 1 2 . EMDFS
(A7 1 5L 0 R A7 E-mai LIS AR 45 5068 5 1 JEL RNt SO 25 1A 5 i SR PR 8 o AX b ST 5040 e V) 2 bt
TRy By A SO A AR E-mailiig B SR R A A AN B AN E-mail RS, T %
P BB MR R, S AT A

B S EMDFSTE# 2 [ B VEAS B, TRAF T #4 BREMDFS 1) A7 fif % 5] I E-mai IS AR (5 5., FH K15 1)
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E-mail i34 . #2001 S AEEMDFSHIAE—ANE-mail lIEFE O/ A7 — N EITAS, 445 8 1 E-mail i34 N A\ Z2/EMDFS 1) 7
i, B HEANE-mail HE4H 4 INEMDFS A fits 2% (R M BRI, 75 22 5B EMDFSIFEB 0 B . A B
ST RS A B . T AR AE T A4 I EMDFS )25 E-mail LIl 47 1 BV AR 47 T 44 s EMDFS 12 T-E-maill il
Fife B o BN B0 B A=Base6d( HBAHLIEE + HBAH2(5 8+ - + WBHn(EE ). MEAHEE = MR Huhk
A 7% 5« SMTPHuE«POP3ERIMAPHu E + F ' 42 #5365 . — 4% M 15 X N F—NE-mail i, EMDFSH] LA
WS B, ViR —AEMDFSIIE-maillii#i . XHFEEMDFS_E#5 2 LA B L A7 1. 32 A ST
AL B EDMFS I B B ER, W RS ST o 8l SR A Base64dmit . W4 8 Sk I & H R br ik
TR ST B Bdis . A SO R BB SRS SRR SIS B, RN AN A1 X A7k 2 40 h i E Sk
SER I B T S

#1 ETEmal RGN A S B EFHERE S KEMEX

k4 ek EX
Date Date: £, H H & W7 SCPEAY i B R TR
From From: FFHBFEHh AL WS i, g% b f s A Hb
To To:  HFIBARHLAL WS PR ki, g% b s A Hb ik
X-MDFS X-MDFS: MDFS BT E-mail i) 73 A AU R G057 :MDFS
X-Filefragment X-Filefragment: {ii HBase642mAd(¥)  SCHF3 Fv B PEAR B SCAR A w SUA R AN SUA 53 e By
oy i g PEAE B By P i+ 0y AR SO TR AR b
X-Smailboxs X-Smailboxs: MEAH L+ MEFE 2+ MEHTp  SCHEAFAGIIE-mail 2= [ 41123 SRS 2 [ A« 4%
MIME-Version MIME-Version: 1.0 MIMEFIRRAAS B, R 1.0 A
Content-Transfer-Encoding ~ Content-Transfer-Encoding: Base64 M AR H I i 45 Base64

4 EMDFSHYIZiEX MRS
EMDFSH)IZ 55 A R G W HEEMDFSI W AR SR AT P 3 0 . IWAE4ESEMDFSHI 2 X 51 22 (56 511 2%) «

SCPEOY P AN ARSI . ISR AR _Moboxtist o — |—s[ Wemode |—sf Wnocs i_’7

W SRR A M-node, M-node4 #) 5 X Astruct
M_node{ struct MBOX Mail_box; struct FileList FF-node [—--—%
M_node #next_mailbox }; SCHF5 15K B FF-node —--—»
— AN SRR I FF-node;  SCIEFIR A T
A ARl F-node. EMDFSI 1 1745 SR ot
eI, W4T . # T EMDFSIE S T
FF-node [—:—»

FJ, EMDFSHIfr 4 5 C1 G A B, 1 g
A, OO, BRSO B2 Kl4  EMDFSTE Py 17 i 45 1)
TRALZREP I EE R A, AP ION R SIS SelOocE BRSO

FF-node& #4522 X : F-node£t 4 5 X :

struct FF_node{ struct F_node{

int FileFragmentID; /153 v %5 char = FileName; //3CfF44

int FileFragmentSize; 1/ 7 JR G50 715 % char = FileDate; /3044612 H 3

int FileFragmentAddress; //43 7 JR 4R 75 3¢ int FileSize; /137754

e ) T int  FileFragmentAmount; /30154y Fr %k
char =FileFragmentTitle; //Base644iht 7 v char = mboxs; //FTEMRFEIIH, SHH
FEE-mail fE4 K2R struct FF_node « ff_nodes; /450 SCi: B
struct M_node *m_node;; /I ¥IM_node ™ & FF_nodel?) i HuhikbFR4E
} struct F_node = next; //fi [ ~—~F_nodelf1¥5%l

}
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5 EMDFSHEYIZiE RGN

XTEMDFSHISEEL, 1M Windows -5, JF R 104> NE-mail lis4 1 ) EMDFS I £7-fifi 2 0] . BRS¢
FIEEMDFSIHRZE1E . VOHAE . A MR P . R EAEERE: )&% —4&KE-mailii &, FHSMTPHMY
(P ILd ) ik i . (Send Message, SM); 2)zE-mail A o] == K/, FIPOP3ERIMAP, it A RFFAF
fiti K/IN(Receive Remain Storage Size, RRSS); 3)iHUE-mail iEFE 171 B 4%, HPOP3EIMAP, i ik
1 R H i (Receive Message Amount, RMA); 4)32HL—JE-mail {5 5k, i HIPOP3ERIMAP, i )5k
(Receive Message Head, RMH); 5) 15— 4% E-mail 4 & K7 &, A HIPOP3ELIMAP, ic 0 4 (receive
message body, RMB); 6)HFk—4E-mailiif &, {FHPOP3EIMAP, 1ic JyfilFxiH B (Delete Message, DM).
EMDFSIHI/O#AE IR 277 o

%2 EMDFSHII/O{E

/OAE AR R4 Tk 4l )

B BN/O: int MDFS_SUPER_IO_read(struct MMbox.E_mailAddressiiB4H R i GEE S . 0Bkl
BRAE MBOX Mbox; char *Message) i BATIAEMessage —12: 04,

BRWEN0E int MDFS_SUPER_IO_write(struct FH Y S Message K 1% ] 0k,
(8 MBOX Mbox;char *Message) Mbox.E_mailAddressHEFH N

Y /O int DFS_SUPER_IO_delete(struct MBOX il Mbox.E_mailAddressiif 48 +H (B ZE B 0T,
e Mbox;) N

g /0 int MDFS_DATA_IO_read(struct MBOX MMbox.E_mail AddressHil 48 5 I SC1F 44 K 01Tl
BAE Mbox;struct FILEFRAGMENT FileFragment.FileName4i 5 N

FileFragment;char *Message) FileFragment.FileFragmentI D {1 5083 /8 o K543
JviH B AR A7 /E Message ] .

HiiH 8105 int MDFS_DATA_IO_write(struct B E Message & 2% E ORI,
o d(E MBOX Mbox;char *Message) MessageMbox.E_mail AddressHl4 - —1K M.

By SO Int MDFS__DATA_IO_delete(struct MEEMbox.E_mail AddressHB4E 1 S0 1F 44 A s,
A MBOX Mbox; struct FILEFRAGMENT FileFragment.FileNameft] —15K 0.

FileFragment) FileFragment.FileFragmentID5 43 F o

LI SO E RGN, EMDFS HAT 2N AN N A it SCBLAER T JZ < A7 0 E-mail 4 A1
P g T AN E-mai ISR 2% 7] 545 £

6 % X &

LA EScge 2], EMDFSHI LU PREEHBSE A NI L8 A7Aif, AR ST M0 WIS 1) A0 KA ot vl DA
SE (1o ARSI E-mail (1 ) A A S RSEEMDFSIR S 2 . BdlafEE-mail == [alAE Ltk , LR 1)
TEHUWE. EOEZEAE . SCIPB ORI 2 G H SR AR R, IR ARSI TR
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