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ABSTRACT

In this thesis, we present the:design and impleatient of a Unified Personal
Storage Platform that can integrate the storageespa user acquired from various
network storage services. Under this platform, sisem access various network or
local storages via a single access interface atlichotibe aware of the differences of
underlying storage services. Furthermore; usersatsnshare their resources in this
platform without suffering from authentication drasing policy issues. In a word, the
“Unified File Platform” can help users to manageithown storage spaces across
Internet and share information with others veryvamently without detail.

Because of the free and huge spaces provides by em@rging network storage
service providers, users can access their phoidspwy or other resources any time
and any where. Furthermore, users can also use #tesmge spaces to backup or
share files. However it is inconvenience for usemtanage many storage spaces
across various network storage service systemsdifférent authentication or access
mechanisms. Furthermore, different network storagersice providers may adopt
different sharing policies.

In order to resolve above issues, the UPS platiorovides a unified GUI for
users to manage and access different storage egawcoss Internet. The unified GUI
inherits the concept of common file access int&gaand all storages appear as files in
UPS. Furthermore, UPS also provides a sharing nmésrnawith trusted relationship.
With this mechanism, user can share or accessviiteout tedious account creation
and authentication procedures. Last but not |&38& client can run on desktop so
that it can notify users the changes in file skaarin
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Application

Virtual File System (AP layer)

OS framwork
OS Kernel

Virtual File System (Native)

File System

Storage Device
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2. UFP Client # z_ IFMS # fie & £ % Action -

3. Action % # Service Adapter it {7 PR7% 75 B o

4. Service Adapter i iE g > ¥ UFP Server 2. IFMS # % & 4 > IFMS & & %_
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5. UFP Server #% {4 » & 2 d Server # Action EJZ o
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6. Server = Action 7 P~ Metadata Storage » 4 % 4% 74 > 45 &1 Resource
I F TR E e

7. Actlon ERBEF TR TR EHET P FATE & PRIF2. Service Adapter -

8. “B{¥ Service Adapter enfe BF > Action - I j&_Configuration File # 2~ 11 3%
JRIRST R BT A o

8. ¥ i} §  Service Adapter I|PR7*7 3 P~ % - Adapter 3B fh ks €3
WG PRI AT

9. ~Eh %15 > 4 UFP Server @£ UFP Client

10. £ ¢ UFP Client z_ IFMS & i% ¥ User Application> ¥ ¥ & s A4 @ * HoH oA

-, UFP UFP
Nk N ey Server
IFMS | |
| IFMS
Actions - -
Robpe | =
| i | Configuration
Sl File
l UFP mai
Adapter
Client S
k

=l ‘ﬂﬁii

Actlons

| Raapier |

—

Bl 24 ~» 3 %2 5B AR

1. BB a0 BBy @ » 2 UFPClient=3 5 5 - <@g &0 7rsiaf' -
F ML 0 E 2 2 iE2 18 0 & B UFP Server #3474 F bk pF o

v R R EIR A

2. UFP Client =3 5 2~ UFP Server =34 3 JRIAN b X > 2 3
FMEEL ¥ - 3 G > 3Bk UFP Client s 7 7 28 Flia 2t %
RO PRAR T 0 i P B S Ao e T P A B AR O - AR
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G4l & 2 d UFP Server ¥ enAction f§ 5 - § 8 * A |
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GEA R THEA A & it I[FMS 2 Service Adapter © ¥ ¢k & User
Application 84 > 2 i i * Yahoo Widget[ 7] % % i+ User Application > ¢ i
* Widget = % & * —*‘Ff;%m User Application » H & %]¥ 7| 5 1T w 2L

1. Widget snUl 4 & & F B RenEHi a4 0 JORT PIR4EFT 1 (T3 3
BEH NGB NARET F A5 EERF R T - 5
Widget Ul & ¢ % 5 #skenUl sk » 75 B8 R 23 (75 2 2 4 5 250 8
F R HT LBk TR

2.Widget ¥ i it * F L5 > F FRGH F S M P AR > Widget g &
Mr 2 Reangslo FIS v 8 PHT ARY Hihha o R 2 pRikjuips
B

3. Widget £ fads ® sz 85 Widget sl 05 5 # % it & 89 557 B 4 chfe
R ARRPHEA RN IEE RS A TR LA B L S hA B R

FFAD A g S A B AE T SRR A 4G s

4. Widget en34 {7 £.i% iF widget engine > il  widgetengine 7 #& i+ £ ¢ §
FiC e API T B g F B 3 b Widget #2350 B izt AP 7 0% fra

FAE P RV R A
UFP i st & £ | 2% 4 & Tomcat Web application 2. + » £ % st4t ¢ * Java

Bg o

5.1.1 Widget £ IFMS 2 4

Widget & IFMS &% i XML over HTTP 1% & 4 -F-2& %% = @& » Widget i% 18
%i¥ URL %8k ;N dp LUl inds i > F ik ~ IFMS 2 {4 > i% % Dispatcher
R R hAction 32 FRJZ - v %% 7 A 2 = 15

1. *él/%;d%\‘?"},@} #‘ &% A BiF PRZZ‘NJ {;}'é,/%}lj% p’;‘?r:r-r\:gw T@E‘f”%—% y 1
fstag 5 - 4% > Ep 2B E
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Attribute Name | Description

name WhE R

fstat thE AR
1= A3l
2= &3 ifh R
3= AL FhF A&
4= 20 % %

Z IXML Ffw @ p g

v

AL S L
<res>

<fs-list>

<fs name='0990503.rar" fstat='4'/>

<fs name='vnc-4_1 2-x86_win32_viewer.exe' fstat=' 4'[>
<fs name='y24022602.rm' fstat='4'/>

<fs name="table.xls' fstat='4'/>

</fs-list>

</res>

2. A i w b IFMS w fi #73 fendk £
TR 4

i

Food? ¢ papzga i A OK
<res>format is not correct!</res>

BALE T R TR pehk k2 XML 2 2 5 @ &k HTTP file
upload[ 8]#2 download =% T i {7 °

5.1.2 Actions

Action % § &2 User Application 3z B4EH < » FJpt AP 45 17 F %
# 48 Action %3% %4 - 48 Action Class » # i Action Class #5 %k MyAction
Interface # 17 Action 3% 7 execute function- % Action Class z’v’vgé.iﬁ.f]&»? (123
>+ function § ¢ o IFMS o dispatch function &2 4 Action $ i+ {4 ijﬁ_ﬁ_ Fevt el
4 ¥ Action z_ execute function:> @ Action Data | k]4+ 5 & i Action #» ¢ shdata
member > 7 ¢ Action 4 2 ¥ r/ 3 7 e ¢ data member - i #ri¢ * 3 Method
Bl EAp ke 5 Action 3 2w B % % 5 XML = i > Action 4+ 2 & Jf #-a® & & o &
XML ¥ w & ¥ User Application » MyAction 2. 4 & 4o

publ i c interface MyAction

{

publ i ¢ String execute();
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2O RSA AP ERT AP AIFMS ¥ F (F1 12T Action.

Action Name Description

InitAction 7l dAede i ¥ 2 PRI% 0 j&_Configuration 4% # 3% 2~

AddSrv W 4e— B Trusted UFP 3| # * JRF%¢ > 4 » {2 7 ]
i UFP #1288 A 3 el %

CdAction R P&

SearchAction FF AP IR 2 f

DelAction I A

UploadAction SR E

DownloadAction TR E

PirvateAction

BOBASHERLE ARLR

I

-

G

gr

PublicAction SR AF Ak

RDLAction JE_Trusted\UERE, B~ v & 3 cify &
RemoteSearchAction | &% TrustedUFP * ¢4 3 # %

RemoteListAction )t Trusted UFP ¥ <14 3 45 %

NotifyAction £z Trusted UFP-#1 @:% 2. event ¥ PUSH % Widget

% 2.UEP ¢ Action# it

5.1.3 Common Interface
Common Interface &_iF %" Service Adapter £2 IFMS 2. B en/i 6 » & 7+ R

-t T & G Java irinterface %] 0 d AR R AR K AUE K B F)

PUAN T i PR L 2R ﬁéﬁ:&— Interface 4 %

30
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FileSystem = £ & B #h % s endic o f FBFHEBALE P &% @

<

Root

FileSystem r---

---{IMAP Client

jFileObject

SUB
jFileObject { Mail A >
jFileObject < Mail B >

B 26 Common Interface * =Fs & 7

MR BARE L 2 R B snfp R it 0 H G function 40

Function Return value | Input parameter Description
Name
close N/A N/A MR ks @ F ) pE
BEPRIFE R R
getFileList jFileObejct [] | String path PEZREN R E T
A~ R I RS
getRootFile | jFileObject N/A BN - PR R D Brenfh kg i
putFile N/A String filename | } @k > £ 72 i B8
inputStream g * pt Method
putFile N/A InputStream fin, | * &%k » 7 =@
String name inputstream B i¢ * pt Method
findFile List of String filename | F454h % f P L F TR R
jFileObject

# 3 FileSystem 4 & ® & function

jFileObject p| £_t* = B 4hx end» 2 > &5 d FileSystem /i 6 B~17 B &P g

%4 215 IFMS ¥ 5184 & 1+ th Method i {7 4 & hffe i+ 31 ¢ &

Yo F
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Function Name | Return value Input Description
parameter
delete N/A N/A BT A
rename N/A String {eth &
filename
getFileName String N/A R R A
filename
listFile jFileObject [] | N/A FAGESE LD BT
s A Eak
getinputStream | InputStream | N/A P~ InputStream - I i $+45 % &
7T ;\‘.
getOutputStream | OutputStream | N/A »-1¥ OutputStream - 2 & 4§ %
@47 1§
isFolder Boolean N/A wHERZME S E AT P&
getParent jFileObject N/A Pavifhky 2 R P B

# 4 jFileOhject 4G, ¢ # function

5.1.4 Service Adapter

195 3& 3 > Service Adapter & g i€ common interface * 1 % = 7 & JRFE
AU ehBE > @ 7 RIS FR G i Service Adapter g B o Bk se
A4 w4 (Fe 48 Service Adapter Y AT L v fE 7 b PRIREEA o

1. Local Storage
A e i * Apache common virtual file system library § ¥t #f Service

Adapter > i5 i Apache VFS library » A ¥ 12 5532 £ £ local i 75 %% » &
4 FTP p erfh %+ 750 VFS 5B@ 5 o

2. Online Storage service with API or standard protocol

A 2 Gmail 5 gt HPRIF2 EE S PR Gmial » £ L BRIE > 2 ik
1 IMAP /6 > & &2 Gmial i@ < E & i * IMAP Client 5 § 17 ;% »
ko> T BE-FHE 2T AF AR xﬁlmﬁ,% e g TE AR A
Gmial FA & p ehix § 22 4h &0 F & T 4% & LR F 4R et Gmail Adapter
S AL AR R f =

-3
[

vq?g

& = b
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Subject: /photo/car.gif

B 27 Gmail Adapter 2. § i

H java malil library [ 13]22 common interface 2. & & 4 g # (T4 :

Common Interface Java main library

FileSystem Gmail i st 2 & 35 INBOX 77 & Tl %

Close BB Gmail i3 £ FH &

getFileList Bt SR & Had g~ BT G A KRN 2

putFile efrdn T A R » buffer & ® 43 e Btz
it ¢ F A3 Gmail e

getFileName e ARG

listFile WHxfpeilg G

getlnputStream P18 13 2 4% % ' i 2. File stream

delete Purge 7 #

% 5 Java mail £ common interface z_ ¥t & K %

3. Online storage service with HTTP and HTML page

Bt FEPRFEE ¢ 0 A 2 Anyhub(http://anyhub.net) 5 2t g PRFx NS & B R
Anyhub £ 3 @ % d o 0 23 flash & B %328 - 4p #% Service Adapter 7§
TR EWRS o BPFRBELARF S AR B E TR B kR
¥ ¥_f Metadata Storage * % = > #7112 & F 7L 5 PR F+2. Service Adapter -
B AR AT fRPRA 0 message flow e

—\

%if Ethereal 1 & » RERBLFAT R Fapd v m » & F B4h%
pF ZE A4 * HTTP File Upload 3 Http://anyhub.net/upload 2. URL> } & = %
2t kg g HTML w @45 % 7 2. URL > ¢ pF UFP i ¥ parsing v & 2
HTML <~ & » ¥ 3 @ 33 k%94 URL 2 =% » ¥ & & metadata ¥ 5 »
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Metadata Storage # -

Time || 219-85.214.196 64.233.183.156
64.20.55.251 64.233.183.138

7.051 PGST upload HTT, /1 E E

8.670 Yorem &5 ;’muj_’ads?cli - !

9.591 .::m:E HTTP/1.1 200 OK (t .

0,744 |{22 TLP Retransmissior v :

0.847 92! GET /[ utm.qgif?utmive ‘:'a:n‘
5032 e HTTF/1.1 200 OK (G o

B 28 JRI+2 4% @i

File Edit “iew Go Capture Analyze Statistics Telephonx Tools Help

B@eee PEXEE AesaTi(EBE | QQAAN | #DB % | B

Filter: Ihttp - Expression... Clear Apply
|Tirr|e | Source | Destination IProtocoI Ilnfo
17 7.951069 219.85.214.196 64.20.55.251 HTTP POST /upload HTTR/1.1 (JIPEG IFIF image)
33 B.669824 218.85.214.1%6 64.233.183.156 HTTP GET /pagead/ads?client=ca-pub-6095801029125165&output=htm]l&h=60&s1c
43 8, 501458 64.233.183.156 219.85.214_.196 HTTP HTTF/i 1 200 ok (textfhtm?)
9.744235 64.20.55. 251 219,85, 214. b
53 9. 841602 219.85.214.196 64.233.183.138 HTIP GET /__utm. gifrutmwy=4.7. 2&utmn=1843134051&utmhn=anyhub net&utmcs=_L
55:9.921956 64.233.183.138 219.85.214.196 HTTP HTTR/1.1 200 ok (GIF8%2a)
4 |
T P

Lrin
<div 1d="ct100_content_success"="rkn
<div class="notice success">vour file was successfully uploaded to anyHub.</div>\rin
=figldset=\rn
<label for="Tink">File URL:</label="r\n
<input id="1ink" class="fancy" val ue=I'http v/ /anyhub, net/Tile/3applications_applework_s6. jpg"l readonly="readonly" onclick="th
<label for="short"=shortlink <span={usS&Tul ToOr TWILLEl )</ Span=:=<,/ [GDel=\r 1
<input id="short" class="fancy" value="http://ahb.me/cNg" readonly="readonly" onclick="this.select(}:" />\r'n
<label for="bbcode"»Forum BBCode:</label="rn
<input id="bbcode" class="fancy" value="[url=http://anyhub. net/file/3applications_applework_s6.jpgl [imglhttp://anyhub. net/th

Bl 29 A HTMLE #5872 URL

A&7 AR £ A Metadata Storage ¢ B~ 13%4h2 URL > &2 )%
HTTP GET 346 % » 2 i il § &R HTTP File download protoco 34*;,3;
w @

Time 219.85.214.196 ottt

64.20.55.251
1Z2.410 HTTP: GET [file/3applications_applework_s6.jpg HTTR/1. 1
13.228 HTTE: HTTR/1.1 200 OK {JPEG JFIF image)

F 30 % §

Ry Lg% > AP w02 ik R message flow %3k 3+ & Adapter * HTTP
Client 5 5 o
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4. Standalone storage device with network access

# i iE % standalone PC % pt 3 & & B > & IFMS Agent en§ T2 g > 4
i #% Java Applet[ 9]F i IFMS Agent » BB PC | & 55 UFP ¢ 4
e URL T §* IFMS Agent applet & % £ &5 % ¢ - & Applet § # ¢ F & 7
listen socket - i#% i ¢t Applet f ik 3 PC £z Service Adapter #1i# % e % &
£ 5‘&“#? Mz s PCEEEURP P -

Widget % Proprietary Browserﬂ_IQ
Tl

protocol
| UFP

» Applet

-

Q%ﬁ' 31 Mobile Agent in Applet

.,

i % Applet i &0 Applet 7 g d g E A L T P A7 b o
P EE&F JVM v i 7 > e RoApplet & 24 Sandbox ¢ il 4k (AR R
@A 4 o 2% iE Signed Applet gk 2 3E] > Applet & j’ﬂ}“ B g
TAER % 2Rl 0 PCo i AppletFie e Agent 4% it UFP itz PC

LR

5.1.5 Configuration File 3% Z_4%

& UFP i sud » A f 4 Service Adapter 2 5l & gt s bl @2 0 &5
b s A &Rt i - XML B aui % 0 % Sud 3k TAP R PR32
Service Adapter ** b % ¢ > ¥ - 3G o x SRRV IRIEE 1 F DlannE TR
B A ER AT

<fsconfig>
<fslist>
<fs name=" Fol der nane in Wdget”>service
adapter://security token@ervi ce host </fs>
<[fslist>
</fsconfig>

% security token ¥ > & % user name/password > f] i * username:password
AR >l
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FTP
Adapter

<fsconfig>
<fslist>
<fs nameq"

<fs name=

<fs name="my

<fs name="myloc
</fslist>
</fsconfig>

Adapter

B 32 UFP 2 2% %4

5.1.6 Widget Notify 4 1+

%5 i Notify 4% +4]pF » UFP Client z Notify Action #_4%z | UFP Server
“rg# E 215 > ¢354 HTTP i 4 User Application » i % 5 Widget engine 3
7 & & light weight <7 Widget 42 3 - Widget engine # £ ¥ % 4% i listening socket
i 4 o ip R W AR T PUSH 8 41[ 1085, # < g & i@ * Long Pooling ¢~

o HIFES N 4T

UFP Client UFP Server
U — —
ser
Application | || ™S IFMS
Regi'ster ' :
¢ OK
L /\/\ Hfrigger
Waiting T |
hal’lldler Hold Notify;
- reques |
Trigger - |
: N |
Waiting Hold | |
handler requesd | :
- L |
| | | |
' ' | | | |

®l 33 UFP 2 PUSH /42

1. % UFP % 3tfz4npF & 3 UFP 2 Widgetﬁ%‘wi& JB % 2 b e 4 20 Ajax
L A H IFMS 3 diip event gt o

2. IFMS w Jizxr =7 » gt pF User Application £ % ) waiting handler 34
Fo IFMS pH P2 ¢ w stk 0 d 2% Ajax 2h o chdF e > UFP Client
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F_w.(ﬂ

HAOREET T M AILE Y K 6 T
§ 124 UFP Server 4 i 4 3 j % 7t & % » UFP Client < Notify Action
BRILE > § v k- B Ajax ik o

A ACIFMS v 18 0 ¢ 7§ #- Widget ¥ 2t # 31 & <0 callback function »
#F event 8+ & Widget Ul + » & # :‘Fﬁuﬂ DI TE X il N

5. Widget = %| £ 4 &1 ¥ - i waiting handler 2. Ajax 3R> % #F ¥ - B % 2

W ar oo
3

User Application = soWidget #2;¢ 22 IFMS 2. fF ¥ %45 - B long polling i
oo Sty chevent ¥ igd b Af 38 (7 ¥ User Application ehid &v > #7112 7 ¢
$IFMS s stig 2 % % s s f 3 o

1.7 Message flow
%A

ik FiFis > & Atz B 4p 3 & message flow 4

Widget IFMS Adapter 22’32:
l Ul Execute
command logic in
Action
File Convertto
operation resouie
command

Resource
access

File
manipulation

Return

Compose Return result
response result

—" response

Bl 34 R34 AT A
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Widget IFMS Adapter gte"rr\f:g:
l Ul Execute
logic in
command .
Action
B = Convert to
hass ol resource
andler command
Get conn.
| Read data |
[ l——— Read data
| Loop
|
I Return data
| Return data
Close
Return conn.
T Result
Bl 35 T o hhinde
IFMS
|—= ESINTEN % Ve 1
Widget ||  Action Metadata | \;ep iont
I storage |
: |
UII |
comman |
a Execute |
: logic in |
| Action |
I Pass metadata Storlp
: metadata
|
: return |
|
: Send gvent 1
| |
Ack |
' |
' |
' |
L -

B 36 &~ % 4%k 2 oA

38



UFP Client UFP Server
|1 Metadata |
Widget IFMS Adapter Action Metadata I
storage |
! i
ul | |
comman I |
Execute | |
logic in ' |
Action : I
List 11 |
command Ligt, t |
reqye|
q {54.__ |
|
: Get file |
info I
' |
| 1
' |
| response |
' |
Compose
response respobse result :
response Compose | I
result | |
L e ___ L
W 37 HTeS MRz
UFP Client UEPR Server
Widget IFMS Adapter IFMS Adapter gfrrvaig:
Ul
comman
Execute
logic in
Action
Pass
handler Get cbhn Get
’ metadata
Pass handler Get conn.
response Return
I O I D [ M E— p| | hander | |
d data |
| rea read data L
| i 00
| write data read data response | P
S I I S —_— = = — — L1 J
Close conn.
|
Close conn. Close conn.
|

B 38 74 3 k% 2
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1. sitBfr > ¥ 2 B Widget € £ 2624 5 4o F

Unified File Platform Widget

Search Files;

File Name:

Notification Event;

| Search |

| File | | New |

B39 7 4 Widget & &

2. BRIl @ peth % TR E WA ¢ R R 2 R S

’—

[ S if‘u{— FEIRIE > o Y ¥ Avs & ksp 3 FTP~anyhub - Flicker

Gmail &2 ~ & =hEd T FaIRT% o

File Browsing

|

rygrmail

I'_ Cldse_l

¢ ¢ % 4
myftp mylocal anyHub miyflickr

Unified File Platform Widget

Search Files;

File Name:

| Search |

Notification Event:

B 40 BERIEP F 2 &0
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SEEEFTHRIL  VAKFALTI IS AR R TERITHE
B L

|
publish

2,
Fi‘_ddSéar’C... 'ﬁic_kg.ééy.ﬁfr Hpim-:nil.jﬁg Lgt,tea;;g'pg,

i
| Close |

Bl 42 & % 2 R ARe"P”
5. &1 F & EE2"New i ¥ 73 Trusted UFP server » #-F} % v UFP 4r » » if
-

WA S A% B P A kAR 24802 IPaddress s 4~ 15 G Ah R T
BFRATH - B X DT o
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Unified File Platform Widget

Search Files:

File Mame:

add server

| Search|

Trusted Server IP Notification Event:

Kevin:abc123@210.30.123.23

Event=>
127.0.0.1set 'calculatorGreyBlueStyle jpg'_
public:mylocal/

- OK | | Cancel'li

| File | | New

B 43 == #=8 UFP 2. Trust Server

File Browsing

W 44 #7800 4 UFP {52

(\x
=
S
=
2

6.5 ELIEM G BBEN A TR AL I XA F I kehfh % o 40T
B > Bl 45 5 UFP Server » % % > B 46 > UFPCIientéE'Jﬁ%/;f} 3 %o
I
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Unified File Platform Widget
Search Files:

File Browsing File Name:

. (= » Notification Event:
! Event»61 62253 353:172.18.153 204
_add_to_friendlist

2
" . Events»
- L™ ™ i—= 127008 52t FidoSearch jpe_public:mylacal!

|
OfficeFold.,, OldTextEd... PenBookjpg tmp

| Search |

FidoSearc..| mywidget .., OfficeExc...

B 45 UFP Server » % # %

Unified File Platform Widget
Search Files:
File Name:

File Browsing | Search |

Notification Event:

FidoSearc...

B 46 UFP Client 534 3% 44 %

7. %0 A A Z AR UFP ¢ i kg7 F 31 & Widget + o

Unified File Platform Widget
Search Files:
File Name:

P | Search |
Notification Event: —

Events=f1 62,253 253:172.18 153 204

_add_to friendlist

Eventz=

127.0.0.1zet_FidoZear:

Events=

6162253 253t callls =L tle jpg'
publicimylocal!

Events=.

B162.253.35%:%

| File | | New |

W 47 A3 % g
8. it Device ¥ i5i8 IFSM Agent =™ f 2% S peig chff £ 32 UFP § ¢
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48 ¢ 1 MobileDisk ik =4 IFMS Agent #7 ek 5 £ % o

File Browsing

B 48 56 IFMS Agent # & &% 5 JR 1%
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6.1 #

BAF P AP R-UFP 2R
Interface ~ Web storage service

3

TN S0 v 8
LM%k %u i User Application
BLBELZFH =5 Rtd e

Unified File
Platform (UFP)

Storage Resource
Broker(SRB)

Cloud Storage

XAM

User - Customized user - Customized user - Proprietary client - Customized user
Application | application application - Customized user application
Interface - XML/HTTP - Web application - Binding interface
Storage - As many as possible | - Storage system - Only vendor’s - Storage media
service - Need adapter - More effort in storage - Need vendor support
integration module building system - Not free VIM
Sharing - Between different -Different storage - Share with - No data sharing
Function service system non-member mechanism

- No account needing | -Passive message - Passive message

- Real time event notification notification

notify

% 6UFP #50v fe 4
« & User Application Interface = & » A #r5 h i %5 £ & APl i » ¥ &

UFP #j i » UFP &

&% ¥ p 7 B4 User Application» » ¥ 11 £ e H s
o 4o XAM» & 2F 3% 38 binding 0 ;0 ki a Bl B & /zz_aﬁ e B2
#r 12 User Application » & ;% i =4

% % %li- User Application » = # & * ¥ d iy

G PRAR 0 ¥ 4h S

T B~

S oo ZEBIRIE S

s UFP 3 2

4

ANE T
l ’?KA" ,J‘E

B B

XML/HTTP 4 & 3% i
JUFP = & -

Tp e PR B R LA #
» SRB &2 XAM ehff & P ARR]E 0 i
&ﬁj‘}_ﬁ/ &k ke
Aoom 2R A 2 BT R &

TR ke B G 03 PRI & 5] UFP ¢

LR
ZRIEES i SR S
RER ]& F e
» AF RETF PR

I
fi 5 & > %18 Service Adapter #-JRix & UFP ¢ > v & - Rk f &
B % 4p ¥ & 9 Adapter 4 {7 -

B XA oo F ke ke 5 UFP ‘]‘5’3"‘ )

& Stk BE A




i EA S o G UFP 3] transparent » 3 i 4 > @ * F 7 F 4oif
A E R A B W IRAE P Sk 0 4 7 F R ami S RS
o ;%,, TV R kg% Y- 2 g 0 x B3 UFP it B3| TpE e

2

A% ?;‘%ﬁ—'ﬁ" 0

6.2 »Tir bt

BOARERE AR REREREER Y A R R kR
#ele B £ Gmail 8 PRA3 5 GmailFS[ 16]27 UFP i, % #% # hps /Y <
& }?' _V‘

w bt i GmailFS 3¢ #> FUSE F ehuserspace filesystem » & i 7

FOOBREH D RS KT AT LB e

s %I 5 Linux RedHat Enterprise 5, Intel Core 2 Duo P8700 CPU, 1 GB
memory,3M/768 VDSL. » pl:# 45 % 4 %] = 1MBytes ~5MBytes 2_# % » B33 %8
% 4T B

Copy File into System

100
90
80
70
60
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