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Abstract

Distributed file system is one of the basic
architecture in the Big Data network system. In this
paper, new distributed data storage architecture is
proposed, achieving a major breakthrough in the
Windows 7 operating system. The kernel-mode driver
is used to establish the network working platform.

The research can be divided into three parts:
client, master and storage. For the client, users can
operate the system with the designed interface, which
uses the idea of the event I/O to communicate with a
kernel driver. The master is responsible for managing
storages, and receiving commands from the client. A
series of data structures are also established to record
the client’s file logical path. For the storage part,
consistency commands make all the remote computers
transformed into logical disks, which are provided to
the client.

Keywords: Distributed File System ~ Windows
Kernel Mode Driver ~ Big Data Network

143

WEREFRRAL DR RY FEBRR
PNER S £1t5¥°HM%V%$m@

P EBARR L mﬁx“‘f‘«krk\%{ 1R e
f-"?”/)\é‘) PIREf 0 BT 0 MR
nF e R P APRD T - BATOS 4L
E ,3‘ “fw#’%" HEANGPL Ay fF A
*%ﬁ?&ﬂ*%%ﬁiﬁﬁ%
°;"ﬁwvwai S F AL AR 3]
Windows 7 & sapra @ o 1% P chsgpde iz 4 F

=

= 3
e

- \‘\‘éjﬁ
S
=
3

& =y oy = -
\»ET\\-

(2 TR RES LN S NE - SRS~ i
PEIT Ry o
PORAASTTHEHEFERER SR

Windows 7 iE %45 @ 5 s ip % 72 3 Windows
Proo SRBAES B4 L (R 00 B R
B3 0 et 2 WSK (Winsock kernel)sdg i 4
moo KR ST 0 4 WskAccept ~

WskSocketConnect » § F #& = B i & S 4 R ik
@ Af#E 5 WskSend ~ WskReceive # - f 78 fi45 shge

TR R - X SR

ﬁ»]bﬁgl@bf('\‘ﬂ‘}"lpql?‘m"‘ﬁfg PlE 240
- B Al AR AR A2 - 3
# 2 Google File System > #%&73 ¥ - master fr 5
chunk server % 4 > ¥ ® ﬁﬁp L2 b AR A
B~ RSP BRE AR~ A s Poe SR AR50 1Y
RGO SRR AR o

2F¥ R

AR E o \)}’ﬁ%"_‘%, ui_tmlg%ﬁ‘ ig4 ;}%i%mr
Fb o R E R PIRE S 1 e Fehg F
LA s 2 T %,ﬂ%{%ﬁﬁﬁﬁﬁﬁﬁﬁm
B DHREFAGRRY FAok g HE- 2@
PRE o i % K G TA G AL S e £
wﬁ@ﬂﬁﬁ‘%%ﬁﬁ?%’ﬁmﬁﬂzﬁ%&

&4 3 1%?‘19%ml?Piﬁp oo T EAR R F TS
*“ﬁﬁW°¢§$m%®Bw#imﬁﬁ\%$

SUN 11 NFS(Network File System)[3] -

Client 4= Server i% i Remote Procedure Call %

LE3AEPE B s RERRF SIS

FHIE T R vig* H- 253 FTiha

EARIE T SR e F A A

Andrew File System(AFS)[1]8] &_ig * *t ~ q] e

H fuzF



TANET20130 00000000 -00000

AN i H oA h s B 4 By
Poig B oo X % Access Control Lists % ¢ 12
User = Group °

Alex File System[4]R] 8 _#- FTP g % % g
it & Unix m)}’g‘j;‘s/f %o (% _F‘]z-\;r @ @fu;}i’;
%P Nk FTP ik o

Google File System[2]R] 35 23 # % % e o
# > &R Ed - 5 Master v+ 5 Chunk
servers “r = > 2 ¢ ¥ - Master £ 5 1 #f i* 3%
33 R f g2 metadata[5][6] © % ® Chunk
servers B E_f F F R @%ﬁ:—;ﬁ faERE
i* o Metadata 73t e A » 227G B 4keh
Bt YT R R BB A A

3. MPD Distributed Data Storage
Architecture

bhBwme? o APRDT - 2402 Google
File System, #73% ¥ - master % ¥ chunk server &>
AEGUTR R EE o B9 AP RALT Windows 7
FETRE S > B0 U0 Pos 5 SR AR
e N P A TR O AR R e
L 5 > f2 % T MPD Distributed Data Storage
Architecture | »

rizBEE? > FAE A LEB MPD
Distributed Data Storage Architecture £ $L78 4 - ¥
FAPAR B P ARy o Rl
WA B A5 RS RRP AP R AL B
fr.—r ;\‘.ﬁf_‘;& ¢ ﬁqf%%;ﬁ;ﬂ_ o

B 1o Ak S 0 T A L2 B
7+ 4 5 & _Client 4 ~ Master :4:% 3 Storage
B L F% 45 2 7 e B2 Network % #a

R A Master et 4 2t i e Master
U R SR F L EO R T
I d B AT BREFL L FERWG
#HoRBREdles -

AR B UG Y RN & R e
i3 @ BREe AR RN A 0 AP S - R RR
FEEL O RRFEETROE G kT 2 2R
PR E TR o

BASEE P enites o AP g i BE S
# 174 o (Client Interface) » § F & % = =% s
A2 RUEE 0 @ E P SRt o B g I
2 f % % < MPD Protocol 1 5 1 # %0 pT44 i
DL AL SR T AR R AR T
ey o

———= Network Connection

—— Inter-process Communication 1. ?‘pﬁ’ 95:’?"@

= = = Control Command (MPD Protocol) 2, %ﬁﬁ-#ﬁ;%ﬁ

— Data Stream 3, ErEEaE
4 BEEREE
5. BEE L

Wsk Driver Wsk Driver

Cliert I{Keﬂ‘aca (’ d ( g ( L
; Sior;/geL Siur:/geL ...... sib_u;j_
.Cb o[ | | ol

Client

Storage

B 1k B
32 EEHETRNAG

Bl 2 22AME 23k 25046 i %
W ATy R TR S 2 &R RS T
APt AR o B A2 E BT INBHE D
T blde GetFileName o @425 » 4% strrchr 3
FTEE Y @Rk L4 GetFileSize 2 @ 425¢ o
Jl* fseek h= 7 EF LM F X ] o Bt #A
B Sdice & 245 4 INFO(% 1) - 1546 Win32 APl 2
Poo Bpde AR A o

., File
o st

‘Win32Z APl

EviDevicaflleCraate

ExtFileClose
EvtlaWrite
CvtloRead

W2 %5 shr 4250 45 il %4

User mode

Kernel mode

BT R AP A Bk
PERET ik 0 #2 DLOAD 45 4 B E 2y
P sgds 0 & 19 747 DLOAD 4p 4 )58 > &
FRTHOME A I T BELIFL Sdkeh
?FM:; °

2L K v boo s foh 4

Request Command Remark

INFO”File Name”File
Size

WE s pR M
T XX SRS S|

DLOAD File Name HET a*r“ » File Name 3

BT LA




TANET20130 00000000 -00000

33 % rc

R3ZmAruHNo Lo imp t @
b':’—fi\.‘ﬁ_‘\:' ek §Y 2E f#_

DEEIEE ANy S S = % k5

G @RS L F ST B 4 (INFO)
P SV e LR R P B R TR A
p & R (FILE_STATUS)) > i3 U2t 7
B o R EBFIN AL TROEE A7
* A& gt Master & R B FRE L ERFAI
WskSocketConnect » &t 3 Master » #-pt pF o7& + &
HF @wk.; » & Master Jc 3 J;.‘ T & SLE S
£ (SPLIT)» £ 4% % s s Spfo b TR E 22 2] & &
o FEI IR R FI R S P R R
15 WskSocketConnect i 3 &% 5 =4 5 I P -= 34 1 50
G11P T A P Tk % 1 (STORAGE_SET)
RoEFE 1'»—’«@3&%] TR TR v i fgy £
(OK) > ff.'rr L A % B3 =3 an File Logical Path >
W e B B E(FILE_TABLE)R - ko {37
Master ¢ 7 FILE_STATUS; % ¥_i# 3 <5 Storage %
2R Bl ¢ w @454 ERROR » # P £ = s e
BR¥s #-¢ #]*4 STORAGE_SET p ¢ Storage IP -

User mode
Kernel mode r‘! °

-4 i

& %5 4F FSCTM » % Master & & #7p £
FILE STATUS » Master i% i FSMTC w i#
FILE_STATUS ¥ % = 447 . 555 o

34 Afrshirs B

BIS5&2R 644 AR SR A g
A s m@gﬁ_ﬁ#o AT F AR
@ﬁa] R B FHEAELS DB HE LA T
WA AR FEEDI B FRFALS A RRT > W
F L BRFEIT o F P BB NN AR AP
Bl BREY f FHIPARDER  § B3
b kg ALES 0 £ d Command Filter 2 %7t pFid 40

G5 E s e AATH g 0 B PRREe e 2E
@M AIP iy o A 4732 USER B 4E(R 7) »
STORAGE BB B EHET

T - BATG

B 5 3 Fred s R @ﬁ:i‘@’?ﬁ'#f?—

[ELE e ‘é’;}':q.‘i( 2 2 s Spds B

K INFO 45 4 L-FH KRS IP -~ % G2
FIE SN :ig; % (FILE_STATUS) » F p*

Ry Fop e~ o] d A F % g Block Size ¥
TR Hl b 4o b p TR ek ot TE B Y
HiRELcn P S Ports & 4 SPLIT 354 w 5 % = =4
Prosd 0 EFL B w @ OK 454 0 F A
ERROR » R #-4 3% IP = % & STORAGE %1 p
w.]x/% °

[ s

B4 %

LS P St T R B % B

+‘F$\-fs_‘\ ¢ » 4z 3| DLOAD ;‘FF' £t i‘fq%
BT TR LA AR P FILE_STATUS 5 & »
3 91154995 STORAGE_SET P 1 IP i 455k i 24
d g o kA YL START(R kb %) ~
DATA(H, % ®#5) - END(M P ih %)% & 4 » L&
A {%m*ﬁ}’\a‘*}—’xﬂ Ilﬂnrﬂtlﬁﬁfi\mg SRR

DICERAE ANy S Sul (3 ¥ 58

ET st o d 2 Client 7
e FILE_STATUS i £ 5 28 )t

b AL kg



TANET20130 00000000 -00000

L E R R FRACE S ey AL e
4 OK > Bl { #7 FILE_STATUS p < File Logical
Path ; 4z ] ERROR - R #-45 3% IP
STORAGE g Pl S F Zfc 3] FSCTM » 4 7
Client & g #74 £ cHFILE_STATUS> p| % i# FSMTC

R

USER_TABLE
IP ‘ Socket ‘ Ready

W 7 USER %

STORAGE_TABLE
IP | Port I Free Space | Ready

# 8 STORAGE %

S EE RS

B 910 ; F'"FE] 2 R @*’k""‘i\‘fﬂ—'\" gl i}
2 'fﬁ ﬁ*'f—%fr* a8 0 e R e it I?%‘fﬂ
hF %% R % A frlied (4 % STORAGE 43 £)

hBRREBEER K L A A g 4

LR pE &R FREDTHRYE A4 4 o

1O ik 7 sl s SR 1 B BoAl 2 1

b BEERNY  F Al a N e g
e 2 IP =hk o e pERIP 'vql%i]?‘}—'%ﬁ:
FILE LOGICAL_PATH # 50wnIP> — & 23] % ~

7 START 45 4 » RIB 4234 * CreateFile a0 5% » &
Md k2 - Gih% o B 5% B DATA
BEfenty £ 0 4 DATA (5 ingde™ 5 - @5 F
#o3 % WriteFile #-F 428 » P87 > # 5 END
4p 4 > @ ZwClose > < Handle F P¥BE B 4 % ©

B 10 &5 75 s 7o SR T RS SRR 4

BTGNS 0 g R BATG AR ¥
- % Py LA IP LR T

(-

F RN AR 0 151 WskGetRemoteAddress
27 FILE LOGICAL PATH p e OwnlP #zx 8 et
$ o $2 ¥ 1395 DLOAD 4; £ snfh % BiRi s » 4 &
PH —‘F’f ft G s e AL T B 3538 ZwReadFile
SN EAR R BLE S B SR HRTIY START -
DATA ~ END rﬂ#ﬂf“ wE
Wy stk b rmalEry > APER
MR RAEG A DIP a R LR A H R 0T
P Rl R SRR
RS N ARFHETIF > T AERERS
PRECF] P el 0 o B 11 95 o
140.117.156.61 » Test.txt ~ Part1

N

IP Address File Name File Part
B 1L G5 shtn e o 2 5

36 Wbl

Bl12F 07 bthd t @praid (vig o

@ Application @ Client Kernel @ Master Kernel @ Storage Kernel

DOOG:

© S connect M, M & & £ STORAGE_TABLE

@ AT C iy ik 4, F 644 € "INFO”
#isC

@ C connect M, Miz ik £ USER_TABLE, C
A VINFO™ 4838 85 M, M 8 48 8 3 sisfh
FILE_STATUS

0
- _-"0’
o

P LT P

-
S

I
Y

-~

A}

/
*

-

OO

A}
4

—._-"'\
)
-...-_‘e
o) @ °

©

@@@@'

-
-~

© @ M “SPLIT"# C, Cif Storage IP12. &8 ¥ &
] 2 #FILE_STATUS
| @ 44 IPaR4E S, (8 START”, “DATA", “END"

-

@

w
N

1
L}

-
.
~

S~
~
i
'l
-
e

\]
d

| ® Return* OK * File Logical Path ™ or

i "ERROR™

{ @ Retum * OK" File Name ~ File Logical Path ™
: or " ERROR~IP™

¢ ® Retum Successor fail

o
O,
e@e

1
]

-

”

\:
s

-

I
I
iy

12 % 1

@1

Lé#ys k)

Bl 134 000 5 st tghd ™ 43P ol (e g o

@ Application @ Client Kernel @ Master Kernel @ Storage Kernel

Py -, fi@ \‘I X
¢ o : \ | © A& “DLOAD"#i4#C
PN @ ; @ U @ fRdb g e FILE STATUS, 41, F &
| © o | HPart]), 48 % 4SS, T R P 2)
| 7 @ }--@ ! o o REWFRLIE, &8 "ERROR™ & M,
L o L] [
~= \



TANET20130 00000000 -00000

Ty 42 Fo%- 0 EHES

KA C 8 FILE_STATUS Bl 15 5 i "k BER R SR AR PE A

: {_-!_:\_{“?f:'\.l.'atféﬂ o H 0 FL |re e ﬁ;}% ,r;}ﬂ b (F f,l—r ?\‘ ~ 3 ‘},l Fog o
R BR)e AT BB AP G R MR P
Wik BRI E %,w;@y AN Pﬂ'fj&‘g
poEARAR S TR~ 2 BT Rk o 16
TR EYEBSHH TR G

B Ch\Client_Interface.exe E@éj

SRR LGSR R R TR
£ AR AR $
NGB PR AN A5 0 2 dofe )% AP AT
mﬁi,}\‘ A= Foflt @ ‘—Ei\-ﬁ—dlfo Ffs 2 g
> w] § ORI n—«ﬁ,ﬁ b @ TR P eI
B m/;;}—gj e I Tfrk*s“;\ﬁ mi};@ﬁg}@g;,
Bl BREG A i%ﬁi@ﬁé*%iﬁﬁﬂ%@féi#fﬁ" °

File Path = C:\IMG_P@A1.JPG |
41 ?%Iﬁﬁ: i IMG_Baal . JPG
i i 2879754
A9 STl S B3 SRBER

BAcB 14 B AF RAfedok 2 HY 8 LR hE 0T
Storage ~ 1 &~ T %6 E (A Py o A wE EA B16Z 73t AR THEL D
Storage Kernel Driver 2 Master Kernel Driver -

e ) Bl 17 Upload 5 2 i F @ 2 467 0~ /| o &

NS STCPERY o X2 B AL 2 64MB > & £ B

N

<L +P1m3mep%4%“d$ BEE
) By AR IR DR BRI 18 5 7
Iitmter "F @ e i:hé E&

ASUS | WAN: 1xj;r4s for 10/100/1000 BaseT 300

*vm}%_r

F o=k
%‘;

262.57
LAN: 4 x RF43 for 10/100/1000 BassT 250 N
- —Upload /
| I 2200
S -#-Local /
_ Switch _ Switch _ Switch = 12040
—it/ ‘ ASUS l 8M-45}W&60«1000E353-Tpm —r/ E
=
- P b 51.63
..,/J N /J /’J ~-.__/J 0 32 64 128 256 512 1024
Storage X 4 Master Storage X 4 File Size(MB)
Bl 14 F % EBK 4 B %17%%}?@?’5‘%%@
23 BRu R 10.00
e 9.00 701
T afe 8.00 | 7.80
7.00 -
FiJ2 R AMD Athlon(tm) 64 X 2 Dual Core v 600 |
Processor 5000+ 2.60GHz S so0 -
g s
2% 3] = 400
o lR Al 2GB 3.00 -
i SeiEal Windows7 64 = & (%% & 5 i :
P N 1024
FERAER 100 Mbps F|Ie sue(MB)

Bl 18 4% + B T2 &



TANET20130 00000000 -00000

43 Rz o TS

g*$§@;@¢’ﬁi#@gé%m@%ﬁ

5 (R 19) gt e b @ ehgg k54
Nﬂﬂi@mﬁﬁéﬂﬁiﬁ%ﬂ%ﬂ ;
ﬁp%Tﬁﬁ’?ﬁﬂﬁxinﬁ%—ﬁ%m
FowT RS RERIF LT tT?mp%
’"’fg\-"fj\m?—}ﬂ”"’ ggf Cﬁ;é,gﬂa
@ 20 -

o ,%- ﬁ;‘a e

B 19 =

{1—,;}%—’&—1\‘;\

Bl 21 Download % 2% if® 4B k)
~E‘L‘$\.Qﬂ j{ B :

BEHY R L
sgHr S o Local B ofE 5 M &

ld RRAFE PR T AN BT F R
o BB 22 57 fenT o R oo
300
250
=200 ——Download
2 -#-Local
= 150 125.43
5100 - /

0 32 64
File Size(MB)

128 256 512 1024

B2l HE T fEg BR
10.00

9.00 8.57 8.57 877 816

8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00

1024

MB/Sec

File sue[MB}

22 % T 40T 153

44 & EF

ENNGE A | Egﬁ;cj;;ﬁg;ﬂ’ar% 3> Ajpw ug e
b 3 r-—r;\ﬁ_%ﬂ s 13”‘1-1»:11}%)?”—‘ (];L—ri\.g
1A e g Skt R ] LA AP AL Beh
PriE e FEE R 2R TR PR RS
£ jgu—rix A ,g;%]mggrw o

NI AR RET Btgﬁ% H;‘%mﬁﬁ )

m

¢w1Fm@ﬁ§§,%ﬁﬂWﬂuéj e
55;6 ,—r;\mlbifg@p BpE-1 1.03 2 ,gk‘m‘;
FhatBopizg s APaogEEIRE oY %3
fraied o0 REF S - Bd B SR RN
LEHEIRE S AU R I SR
bR TR 0 R B ST SR AR Al B
P FRGHERT K T T e R B

. 39 B T

1;11& J2MB |[64MB |128MB |256MB | 512MB | 1024 TR E
ze

Mode MB MB/sec
Upload 7.79s | 15.61s |31.57s 63.14s 120.40s | 262.57s | 8.037
Download 373s | 747s 15.44s 31.13s 62.20s 125.43s | 8.338
Local 1.39s | 2.69s 5.65s 11.12s 24.55s 51.63s 20.777

-%;\7,

5. &

A RN - BATHOASIGN TR G R
o v AF 7 i Windows 7 17 % % Sipro 0T o
=R UEANIAN R SRRl LA S o RS WA FENE Tl &

o

EE R EAN i B sVAR ¥ ’E‘:ﬂllp‘é‘lﬁ’ﬁf‘f’f#_’ Aoipig

W

B ERE AL B R PR o L7
za%ﬁwz'+;emm,ﬁf%ﬁ@ﬁ'+%
IKB e 35 ™ » A Wedrd 7 B RS m;-} i#

R - bt BFHY > Tih) BEA NS
8.057MB/sec> @ T i\? v o T o ;Hi B4
% 8.338MB/sec °

54

[1] OpenAFS,2012,0penAFS, Available: http://www.openafs.org/

[2] Google, 2003, Google File System,Available:

http://static.googleusercontent.com/external_content/untrusted
dlcp/research.google.com/zh-TW//archive/gfs-sosp2003.pdf

[3] SUN, 1985, Design and Implementation or the Sun Network
File system,Available:
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.14.4
73

[4] Alex FTP File system,Available:
http://www.ludd.luth.se/~kavli/alex.html

[5] Min Xu, Junrui Zhou, Wei Zhou, Hong An, “CHMasters: A
Scalable and Speed-efficient Metadata Service in Distributed
File System”, 2011 12th International Conference on Parallel
and Distributed Computing, Applications and Technologies,
2011, page 397-399

[6] Quan Zhang, Dan Feng, Fang Wang, “Metadata Performance
Optimization in Distributed File System”, 2012 IEEE/ACIS
11th International Conference on Computer and Information
Science, 2011, page 476-481






