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The Design and Development of Web-based
Annotation System

Student: Yi-Hsien Lin Advisor:Dr.Ming-Jiu Hwang

Degree Program of Computer Science

National Chiao Tung University

Abstract

We always searchrmore information to assist us to understand articles when we are reading
and encounter difficult subjects. If there are tools and systems can keep information and
comment from previous reader. It may be helpful to later'reader to understand articles
easier and quicker..Main purpose of Content Markup is describing individual content,
including comprehension and feeling of content. This research establishes one system
through concept of Content Markup and Document Anngtation to provide users document
processing, knowledge structure establishment, content markup and mapping to build
connections between documents. Users canread related section by Content Markup and
find more related information easier. Furthermore, users can write comments for articles

content and share to other users. System also classify users into communities.

Keyword: Web Annotation, content mapping, Knowledge structure, Content Markup
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B &b < 4 17 PDF(Portable Document Format) ~ i 4% % 4 1 & 3 (74
&+ PDF chiByi B 754 2 48 ¢ [29]

® iR l__;};;.,,v & ek S,E FEl £ 5’_\@,%@ [ P B e o 4

DR ﬂ\'ﬂ/q\/’;\ﬁﬂmo

® Ifa@ MR 2V R AR AN TINE A T L R T

TIAP BE EeEiRe Arde » LR pANEF 2 i (B v ¢ dmetadata)

® metadata &2 2 E 4 dpen s 2 4ok 4AE W A5 B 0 metadata L

PhiE PN o

EIR )’%[29] Poard I o0k SUPDFTaba & £ % % = fa#io;3% #-< 2 (Document)
21 5ok A f8 (Ontology) # & » #-Metadatac % >+~ i ¢ > PDFTab4]* OWL(Web
Ontology Language)ixFq@Ontology’ %] = PDFTab = {g>-Protége i ek # b » @
Protége 7 ¥ i¢ * —‘F‘i‘ MOWL e ;N#PDF < i i > @ PDF A& £ 97% B ep
RDFEOWLT % gy £ 3 8 * o

Adobe 2> 7 1 BB 3 _éﬁAcrobatﬁ.%”ﬁ #% “PDFp 2281 2 > w21 B¢

i
m
Bt PP AFEFAALNEIRY AFIESY REEFAT ORI A2
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D] m AT LB E S G oo & ks G rEE > 2225 p W

PR AL Eantindk o
22 F A1 B
function nameé | Diigo | Stickis | ShareCopy | MyStickies | WebNotes | YAWAS
Highlight \Y \Y \Y, V V vV
Add Notes \Y \Y Vv \% V
Tag (categorize) \ \/
ShareNotes \ \ \Y/ \Y/
Group \Y/ \Y/
Search \ \% \Y/

T kR AT

22. % infgii1 B

RRCILL 2

P PR =5 B4 * "Python & 7

e R R

FHE G

S L
,ﬁ%i&?EﬁGaWﬁiﬁ?ﬁ%%%ﬁ’%u%?Jwamm%ﬁyﬁﬁ?

2B > PiEWE EXUSB.0#EE B R REIFN G » MG E A5 K TR

P RR =

Eé[“—@“’%"

' 14 Graphviz & #-i& * iﬁ S

% £
,J‘E ‘?V‘L»"’

T KB 2 BN M & Y K 2 BB IBE R 2 W M BT L O

Tr\ o

2.2.1. Javascript

Javascript #_% #f 4 Netscape Communications = & #r B 3 e i 4y it 35 3

(Script Language) - = £ §_LiveScript » £2 Sun Microsysttems = # &1 Java 3 5 4

3

1.

2.

=

f

E

i B 4ok 2-3; Javascript B # At F ¢ ¥ OF H FaH S
MHEBRER I L PR LR AeT [36]

F® ] I HNEABRE o

“J'El I?""'%E /ﬁ‘*#‘]'—]-*"'ﬂ' ”'v";U ) (}E\A P IpFREgm)‘LE L’/_”?/” B °
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3. 7 {I* Cache # it #-A * FIOBARFE LINT o B 4e iT 4 o
4, T AABEFTOFIRT R FEFPIREBEFTRIETNET o

# 2-3.Javascript &2 Java Applets +* #i £ [37]

d % 2 =3 JavaScript f23FE e 7R |d IR BB (F S i Bytecodes £ 14

PR E - &% 2 =d  Java Virtual Machine #4

F it A # (Object-based) #vig % » #-Kk|4» i+ E (Object-oriented) e % » 4~
(Inheritance ) R @& & Zpisd #zk > |27 5 aas| (Classes) % F &

A anid S o R 202 s i 3 4 3| (Instances) o LR Tk p At 4R 2 en

- B R RS RO E SR (Y 1
2R R S .
A28 N o HTML e 2P e "Bk 4 # K 48 Java Applets e » g
2P o
FREF FETAZ D PHAE S TR RN A L 2 TG

L g R

RERNBE € b I E| %g—%g_,}g%g% gt Bt

S
TFFhe T

W~

™
I
-

3} o

N-\-

1=
RiFHBE e g (Cookies 2 |2 H B E 2 Hhmd o

ficgic t Internet Explorer3.0 »=p# £ 3% Javascript 1.0 5% » £ % Jscript > £ - f&
22 Javascript 4p Z s Script 355 0 A2 ¥ 7 £ 4R T 4L % 0 37 Internet
Explorerd.0 »<pF £ 32 7 * ECMA & % &1 Javascript #+# > iz &2 Netscape =
Javascript Z_>t % f87 e Script 35 5 @ Javascript 3% 2o [36] -

® Javascript # £_Java #2353 0 v BT - A Script %3 e
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® Javascript £ - 7| - 7|3 {7 9 Script 4255 £ o

® Javascript ez ;¢ £ A_E &4t » HTML = 2 >t HTML = i dh- 300 o

2.2.2. ExtJS 3.0

ExtJS & - f&12 Javascript & # 7 % hE = 4= 2% (Framework) » £ 18 =4 3
B o d Sencha = @ s Ik > 4 & B -E ﬂ = Jack Slocum - ** 2007/4/1 %

77194 1.0 ; ExtJS &% £ Z_YUI(Yahoo User Interface) =i * - 18 kb=

kXL - 25 % HEARANRY & /i % (User Interface;Ul) + > 3& &1 3% 5 4 %

G REF AR % 4o Panel - MessageBox ¢ Form--- % » F & %1

API(Application Programming Interface) # * ExtIS #1i% e * » - I 2 op

AN e S EXNS 4 B RAc EE R A R v ERF ARV UG Rp 77
e ezt iy > PR EXt)S i@t Net~Java~ PHP & B8 p S ExXtIS 2 £ 1

B IRE

A B SR T AR P e SR S o R i

b fRga o 42 fided 23 44 2-11 “i7{38) »

% 2-4Ext)S &5 E[38]

Base Library Include Order

Ext Standalone ext-base.js : _
ext-all.js (or'your choice of files)

Yahoo! Ul yui-utilities.js (or your choice of YUI base files)
ext-yui-adapter.js
ext-all.js (or your choice of files)

jQuery jqueryjs - .
jquery-plugins.js // required jQuery plugins
ext-jquery-adapter.js

ext-all.js (or your choice of files)

Prototype / prototype.js
_ scriptaculous.js?load=effects (or whatever you want to load)
Scriptaculous ext-prototype-adapter.js

ext-all.js (or your choice of files)
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ext-alljs OR ext-all-debug.js OR your choice of files

1 Tl T T4

ext-yui-adapter,js extijquery-adapter;js

L1l 1 T;

; r LR uery.js
yui-utilities.js Jqucrjjpluf-un Js

M 2-1LEXtS % 1 F1[38]

EXtIS #r i & e FATES 7 ¢
® Internet Explorer 6+

FireFox 1.5+(PC,Mac)

Safari 3+

Chrome 3+

Opera 9+(PC,Mac)

2.2.3. Python 2.5

AR ARRII G e R 2R A RPRB P RFEE A gL ¥
S PIRRY TR AT R f o T Y N E D G 3F 5 b4 CGl
PHP ~ ASP...% » 40 & ¥ R enge T 425385 5 2474 {1* Python 357 % LFIRE
AR U AR E AT E R RN g S R cha s AR SN AR e S R
FREOREES > 22T L0 AP B 72 Zope & E_Plone g%
HhEE  E7 2 QECAJavag s 7 2R pFAR[39] -

Python 2 sV 78 i % - ik~ B onfes\ e AR § #7425 jﬁ? IR &)
H @ fe#ct 7k ; Python .- f8 8 %58 § *93% 7 > ¢ Guido van Rossum
i » %1991 # 2 7 & 4 4 » Python hifBk4e [40] :

L 23 @2 fFrd R v i § e §oagfesism o
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2. BAEM  ENBLOBEG 2R et AR et iE Bug X 3T
T o0 B A BTente 38 oAk 0 ;gff; ,:,\.;‘; g»ﬁ f’;:};ﬁﬁii\; —; o
3 BRI AENAPEERE T IATEREN R MEARG

R AT -

4. EAF e * 121w (Module) 2 4 ) & (Package) % i 75 0 7 &7 I enfe st
T2 Y
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e
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=
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-l
\_

o

2.2.4. Graphviz B3, % 71 £

W3 S WA ALY B R AR g g R
BEBHGR P R p Rt B AS 1 D AL B ek TR ARG
b iw T K Rk R B Y [ R AR R F T
W@ % o Graphviz L5V BP a2 S0 5 BB £ - fad AT&T #7#
SR A 2 B Bt B st g (Open Source) #2345 Gl * K T U £ 4RGN
i 17 418 [42] 0" L B 48 44258 (Command)sf H # Az58 @ (7o o pofeikdn £ A
4 W7 > Graphviz dvirgkse L7 L4t i & ge(Node) 2 ¥ B 1 >k st ™ 561
EREREN AR N R G R S8 Bl e P F 1B TR R
il 7 #8473 dot ~ Neato ~ fdp ~ sfdp ~ twopi £ circo k& 77 % b &5 3] g 4

20



AR A LR S S g e B S AR R F T L He
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35;
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=
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Yt

B RS SR B G BT S E RS A S S 4o 31
%*ﬁ?uéﬁﬁﬁ%ﬁﬁﬁﬁwéﬁi@W§%“% SRR AR ¢
ﬁiéfiaﬁjﬂ}bc’

User Comment+ II
LU TR
ERAETRY

AL AR |

User Comment+ II

|
i
'
B |
|
1 |
[ A -
! W Uset Comments
' =8 1
: /\.‘\ g !
i = |
h s !
! - 2 I
i H !
| ‘
H am ]
- & o |

UserComment«I User Comment+

UserCommentdI

B 3-1. )k Sy 4 B

3.2.

-nn\r

SIS

MG BN (ENE B EEER TR ERE)ERERES AR 320
SL#-MVC & #0538 ¥ a9 Model ~ View %2 Controller &2 $7 % = :5 83 R IR B > 1l
LRIRE R G e

21



1 K%

® £ ;% & (Presentation Layer,PL)

(4

Z 258 T F T % (40 ¢ Internet Explorer ~ Firefox) 2 @R % 5 & >
AERAESL R I RFTHEEN » BEFTHOEL > BT Y
BEPIRE > WAF]F ELIOLPIREAE X PIREL FEL -

® 5 X3 4Bk (Business Logic Layer,BLL)

PR T A AR E R K TR TS B R ¥
SR FTR S TARE LR E S S TR R -

® k73 Bk (Data Access Layer,DAL)

S SARN EEEd] 0 MR kAT e

Rl BrEEE | EAGERE-

%= B 3% (Client). 1Z] iR E (Server).

W32 7
2. MVC K& :+#50

MVC & gcf 1 f2eh- a8 78 450 e 4 5 #5031 (Model) » #& 47 (View)
Lot 1l %(Controller) » 4@ 3-3 0 &% H_d Trygve Reenskaug »+ 1974 & 3% ) »
MVC ehp cnd §F iT- fBf B8 K Bt afedp gt » #&-
IR AR Y :a‘_z?ﬁﬂ’* cx BRSNS LA

® A~
RRRFFERRT SR SFE ) TSR G
JE chafs (F o
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LR AN G RFIA M SR DT RE R K -

s

it % & - (Request) el - FR A BRI A 2 S RAR S

»
2 = -
< . 5
= =
b Python
[ Model- |
zZ
%" :
Z HTTPS Sérvice
9 Controller
= View
¥

A ] =

PEIEHE R EVEE R B i L By BEuT L
2 3 (Text)h % & PDF A5 %4540 & sol b 23 5 2 F (HTML) A i 28
re‘ﬂuﬁu' ?ﬁs‘ﬁt“ﬁi:@g?»%# ¢ H-2 e M T A TR e

..

TR RO R F T BB O R A B iR R A
H

B @ % 0T B chiri g 4 VDU -

REHPEE R X 1wwﬁm£ﬁw SAFaBRET N F BT it S (6
'?ﬂz)" FHEBRT BpNF DR RF S TP AR S B B K i B Al
SELRS F TP Y BT o
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4. PNFAEEEIRY FV G W eERRME R Y BN T E- BT

5. OB P KIS TR O LT A Sh 2 b

‘ Guest T ser/Instructor ‘
‘ Web Browser ‘
ﬁ Tree Tool ‘ ‘ Mapping Tool ‘ mcwent Tool ‘ Annotation Tool \
[ |
1 1
Edit l Select ! l L

”Ede’—‘ rm UploadDownload) Personal
4 Hew/Reply [=]
b NS ]
e

Annotation i t\—k/

Create ¥ I k. l

‘ Enowledge Tree Hyper-Tesxt Document
Eelation
System !

Bl 3-4. % B8 3+ % 4

o

e

s A2 B o0 Aot

Lo @iy g F b 3 (Text)® PDF #h% - B8 b sufd i o
foE R LR AAHTML) » AddaIns » GRE BESH 2 FHEN S
EST4v1 {5 ¥ 52 3% 5 @ PDF #1518 VeryPDF PDF2Word 3.0
AN 0 L -PDF A% &4 2 Word $58 18 » £ 41#* Word2Html 42
SUH-Word poFEE AR T RGNS KA g R it T Y &

G EE Y RREEFHEE TR .

2. R G RA ﬁgﬁﬁgajfg il AR 1 R



3. WAL L BAEY R M BAJURRER o

‘ Guest/Tser/Instructer ‘

J C

‘ “Web Browser ‘
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332 o EASLICE

i g AR S BERTHN I R e

BFEEL Y & B
;]:ﬁ-i’!/i:,%’\pg_— iE ﬂ H—I—P sy {8 A jﬂ_ e %iﬁ_.ﬁr *‘h‘-]}\ M .ﬁ "a‘l ;jg_»}; 8B 4%
FOE A ~ B A »];:;;j?;" » 4@ 3-6 o
Guest/ T zer/Instructor
J .
Tree Tool

Edit i

— 1

8y e [

g
e
| —

] 3-6.e J RS i 42

333. M FHPEE

gL 7}»3__""‘:‘/2‘ Ir’%ﬁj»m,‘!;r}’i <> % N o

FEOEPE > eB 37§ R
TEHPMFEREF ST AAHEPEY D3 AP E B EER 3
EHRT K 24 T d ERLES TR e R
EERO ERERFEH M RT LN B

;Q%?#i}g‘_

kY 2 3o g §% 18 Javascript ¥ CreateTextRange s 4 #7%,
4] 3-8 ; Javascript 7 TextRange S #icit & 4 A~ F A 2 REB ek i ) A8
7 et 5 2 54w TextRange # 7 Move = 2

EPE 4 ¥

3N AN A j\;J—% jg;@%.—ﬁzaur
BrarE e TR R FlMove 2 P WU 3 A
(Character) ~ ¥ 3 (Word) £ ;

iz (Sentence) &k it {7 45 #53E B~ o
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ok BT 6 oY FAde I TE B Rk R KR EBhdedn it E 0
i * TextRange ik 37 #TiE Beez F pF > ¥ & 4 324 > F] 5 String.Length
ST A g HRF R P PR F A PR > e R T e F Aok TG FRF
i’%gaﬁﬁ%éiﬁi:ﬂ}&uTmﬂmmﬁﬂMw*%ég%%@ﬁﬁ
o Il R B R S IR R Y FE B T 2 R E B R ATEPeeh

E R LTI R A Y FEPL R AL EA o

GuestT ser/Instructor

1B

Fo 3k B 26

Bl 3-7.0 7 Hp: e 5 A2 R
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A=Text Length from Start to End of
User Select

[ B=Text Length by User Selection

False
If A-10>B

True
A\ 4

StartIndex =A-10 Startindex =0

A 4

Move to Startindex and simulate user select
C=simulate sqlection lenath

False True

startindex= startlndex B

A 4

A

—> Move to Startindex and simulate user select
D=simulate selection length

. False

startindex++ True

A 4

[ End Position

v
Move to End Position and simulate user select
— > E=simulate selection length
SL = Selection Length

h 4

[ Selection Length

Bl 3-8.4%F v~ F LA R
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3.35. B A JOR e

rFEE Y R TR B BT R e~ A S T S R
F

B g 1A e 4o B 3-105 dek 3n e i R Ari gtk Ak aE 2 pE sk SAIE
ARk TR FREAEr e FTH R kv v o

AR R Ak R F e R LR &H%Li‘ié’f?’?,u_%@f—?ﬁl'“{f%
X
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i

Personal

AEHIE K

r
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> % &= -
T E & XuF gy BT

ARFPNEALZABIMA AL AR WAF TR 4280158 0 F 7% -

4.1.

T
TAN

BB ERE

AR P TR B AR 4-1 At 0 R ALIEE T 5L Window Server 2003 5 ¢ #
XAMPP Win32 1.7 #.% @R E1 £ » 0 5 Apache Httpd(® T 7R ) ~ MySQL(F #
B EpspdirE 1 B Ay #rid e Python CGI % |+ 235 i Apach 51 & & (7 i
12> 341 % XAMPP ¢ #7if d e MySQL & & #7320 TR E & %ok SLp] {1 * Python
Javascript 2 ExtJS % B 3 1 2

ﬁﬁ%ﬁﬁﬁﬂ*XAMPP%J%ﬁ%ﬁﬁ”ﬁ%%ﬂtﬁiﬁﬁfgﬁﬁﬁmﬁ’ﬁfilﬁ%
TR R o LR R A8 XAMPPR ¥ i Apache T ORIRE T U R 5 AR

e | o 4o PHPSCGI ~ Python--- 3% » SRR 42 { = 0 1w > 2 @ { & & MySQL
FORLE > R TR R il 8 p&%wW?%?’iﬁﬁﬁﬁ#&@mﬁﬁxi,
i BB PEAR o

8 @ g
Web Browser / XAMPP Web Server

—y bt A

/’ Internet
@
avascript

Web Browser

Bl 4-1. 5 5o T3R5 W
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As discussed in the previous section, by actively being involved with the text, users
can better memorize and understand it. By contrast. annotating on a computer-screen
is an ac'nvﬁy that competes with the reading itself due to the lack of direct
However. nsers will do so when the benefits are higher than the costs in
terms of effort. v include the saving of time needed for re-finding.
contributing online anmotations. A rather
economical view on the balance between the drawbacks and benefits has been given
by [19]'s information foraging theory. in which the author described the above
activities as information enrichment.
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dost and for all, the aforementioned toels are inadequate in
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volves vnstructursd resourées. An approach that could well be
Wiploved for effectively dealing with these conditions is “in-
pntext” annotations: these ars annotations that are visible within
he orpinal resource, enhancing it with the observations and
=marks of users. In fact, annotation tools allow users to mark just
he desired part of a resource, and also provide them with some

§ EEEp Y 2 BT (2)

i E o p ;%ﬁ%i{;l%g%
I/(L'Lvi&j :—kai 7]‘%"{*_},{:? E\.Q :l;f‘h “‘E;iég'ﬁ?,l',{ﬂ}

4o 4-25 #71 o

43

(s



= | e ;
A ELN ~ giesti - Windows Internet Explorer

o SRR E * B & T Il S ATRLSEAT [=]
! ]! ME M A A A Ms=s | AT DEA |2 mAs
1 =T eEez
I
=1 4
14
=
1
£
E
il ©@reg O AT
4 (B EFe=
A g
S ERS e e T =
| By mRE L EEROERE IS B2 HAR

B 4-25.4c » & 8Li1 98

b BR RGO R KT OLEIT B E- RN G TR R
L B

] 4-26 7 o

LOEEREY

HLEEEES o 7=
[z /= BrEEcERE - Windows Internet Explorer

@ HTERCEAEE B AL BT IR R AERR R LA
.\‘
E

VAL R B A IEfE 0 Ao 4-27 AT e

44



e « A stmnE »
~ - 7 = | et
&y GHERELE - R R SRS
o e A% BEN PmAER
By #8 i
@ = 5 EFHRTERIDENEE  BE T A
m AR o 22 ST 2010-06-24 21:28:00
§ w5 e o AR
@ WA = 3 C WT# HASETEA THRE
& :
CES ) IS ETEESTTESE
Sy EREX EESERNIEERE
e B *HW’]E‘EL |§§“E"“”<
@ & TCRYA MR EREETR - TR TEReEL
o
Bey B ’ = . =
s BENEFABREE  EFLTHE - 2E
- BEH#ERILIS
B EBzA [TEe ERAMBHEAGROES  EEE EERE | mene~
[ mzzis BERY - FeMEadt A o | ErEnaE
[ wER < 5 | HREE

Bl 4-27. %37 & Bhiif#

il p g o FAS A RA g 3V L AL
» AT AR R B A T (52 F IR 9 4r B 4-28 froT o

5ARE . * oy d | | =

E O RE A < . g

& Lk FRELLRE g

& R R = i H = gt

IR o iR AR (R e B Ga= OEA P
HERRETA  SEEE LETTAE
HEESEEEE - IR « i Bk SR
o M%J:% g %?%Eﬁ%ﬁ?f o (T BRI RS 2010-08-12 231100

" EVAE - 35 55 o R : =
5 TEISH - oS - % - RRILE  E—
o MR T GE RIS RES D « 1 eyt

HE - IRIRATR © BRE S ENEE - e
GLWERE - SEEAEEEZWES - 232
2 o BAZEE - BRCHTER o BARESLAEIEA R
s A EWETEEEEAES R - Bt
* ARESE=EIER o AMER © =BT
ERENEE LN - MRARE S BT
MOBEMEE - R =REEmE - EE
wETHS - ERT - SEERTHEESL
* HTQEW  moWE s BRu c BER
W HIEERD  fERREF « BEfatHEEET

B 4-28.5 71~ =) F AR

425. B A o E s

R HBE AT LEILE A TR B R RS Y B e
s

z
M %?ﬂgﬁﬁW@’}ﬁggﬁﬁﬁﬁw1%4%k§ﬁéﬁﬁ%$

45



Y F AP B BUPRIAIE B R EXT UBEL SN OB G

,’E\‘wquﬁex’@/\{;\gc = ,,g’»vg),‘ ?uﬁuﬁﬁ,w.}%fﬁ&qi@f",fggf-gt{i];A z
SRz ’?g‘;é’ﬁ;#%iéﬂiﬁﬂé—?jgmgﬂixuq oL Fada s ks

v i&f;ﬁ_.pquulz]g;% At © J‘r"*—\)]%‘]‘m%: W3R dipk o

7,

P AE W AT 0 A1 B E IR P ;u » A e o he ) 4-30

# i
TAAR G A O BB o S A BRH e Y B W LE
4

Iﬁgﬁmlﬂx x|
| =T =5 &
|| e
| Fill:
|| sambiess =
|| s Mack ¥ 0
|| mawscms Mark ¥ 0
|| mErme Peter ¥

ZEREE Praer v

s Poier ¥

e e Pe: O O

RS Poer ¥

SRR SR Pre: ¥

R Poer ¥

I R Prie: ¥

BT Poer ¥

SRR

AT
THE R IR Peier v
Eii L . & e e e ie=n |

W] 4-20. 3 7 A e i

st - e mstene ks - L0

Higtzr T
THEAME

&A= 24. 25

B e ey

[==e 5= =l = = I (N = VR ) = =

Bl 4-30.4% 4 B 4 foif
4.2.6. <= iR B F

R rdge BHERAR G SREHR Y 2 Rl
o BEY CPHIBRE T R AR L R B B R *-F
B AR o 4o 4-31 #F7 o

46






ARBEEREF IR SRNART AL > % o5l 1 BRI AF] hi
# % mn;ggsg_ TR ¢ 5.2 HAR ) Bkt AT B ARY BTN A AR LY
- AP MR d A A B R A K2 BN AV R S

s A RARMZ AT o

1'\

5.1 B SHke TR

Mﬂ;g*éfﬁ?—f[&iééif%’#dﬁ?.'%ttéfii*ﬁcii%az%g@fipxz’,:‘s,?fb
TR F FEE e Add RO RE F¥ M e Y 540 LR
HRT G T R KGR Lr'fm,:%algﬁ*?“imﬁpgﬂ DES ERD 5
R F o A R BN E G R F i AR ke 27 ARG A
rT‘lgEﬁ,g’??éfié‘f’»'#flﬁ?,g’é%,é)?lfl&ﬁ'migm’ .:e"#dﬂz WERERY T @ IF S
TR B P W g 2 5F S F LGRS %é—‘ﬁ# EHEEE 2 5 g S 4
(7 i sl e ff o dm ] T A A e e PR R s T BN
AR 2D 7 R @ alpEE 0BT AR 2 2 B o

Rl R A A RDOT h G

1. =3 2 B2 i TRPN FHERERTA R ALY > 2 ER ﬁ

THGTHE R PRBEAE SEERFREATI R AR F -

2. st I R AR R F R FBERL  FHINL 5
S TR SR E R

e o @l ap 3 AR S R

B

48



52. AXFZ

;Q ;J. El ‘3"

B ek kg B

mpiﬁ?ﬁé%’%ﬁﬁ*? FAT - AT EB I A
FTHTS ek

z

A ETRERF RS R XV LS ERE 4
B g F AL

2. e r BB Y iy
AEL ML R T FRES DT e H F
Voo AT TR e e s R S e e 0 A s
gy ¢ ERREAR R A R g VAN S RS A Rk
E VR auE S L RISty imﬁj’m L
3. AR
PSER 5 N

%, 4z
S4B v

4o ap AL HE S

414+ PDF 4 % 1247 2 fe it o dod A kit % PDF 2
I AR

D4R 2 »1Enb,1v}=§’m I A '1’}51")1_?7"?’]'1
CH S A S AT~
SELF R K HMTE e

5=
L1

AR AR EM AR FREFAN AT R R D
Facebook # Plurk » 3% i * E&’*év’ﬁ wE L R oo
P F B A A

{)‘% o

r;,'ifﬂ:féq*'ﬁiﬁé‘;P&ﬁx—ap\ RER: Il
T AN TR A g FIR A RPN G R e

b

49



dei e BN BT AIEA SRR A B BR Y F X Sameas LAk

¥ g 2

50



[1] #5id (AR #). "k Fdp FHa(l)" *xME EET] 5458 F
51-59 -

[2] F[1]- F 52-

[B] 2 7(199577), Tp 3 ¥4 FHREAFH,, ¢ BT AELE T ERS 5
EER

[4] Nelson, Theodor H: Transliterature: “A Humanist Format for Re-Usable Documents
and Media”,2007. http://transliterature.org/

[5] M7 (1994E), T+ A~ 2 22 TREF 2 5FH, W2 o ¥~ 2R 58

F= ;L“ »:’:-i-,ﬁ :I_P{TBQ °

6] ®[3]- 71

[71 ®[5]1° 7 1-

[8] Rune Dalgaard (2001.8),” Hypertext and the scholarly archive: intertexts, paratexts
and metatexts at work”, Proceedings of the twelfth ACM conference on Hypertext
and Hypermedia.

O] F[5]° 7 5e

[10] Nelson, Theodor H: Transliterature: “A-Humanist Format for Re-Usable Documents

and Media”, 2007 http://transliterature.org/

[11] Nelson, Theodor von Holm. “Xanalogical Structure, Needed Now More than Ever:
Parallel Documents, Deep Links to Content, Deep Versioning, and Deep Re-Use.”
ACM Computing Surveys 31(4), December 1999

[12] & [1] > F 52 -

[13] ¥ [1] > F 55-56

[14] #=[3]> % 1

[15] P [1] > B 53 -

[16] F[1] > F 57-58 -

[17] $#hF & ~ =P - v ARG & TP 2 élﬁk‘@,ﬁa Yoy dnket o P Blw R
TONBRIRL R I RE € R - A 19958 77 22-24,
http://cdp.sinica.edu.tw/paper/1995/19950722_1.htm.

[18] A4 P (199597 ), Tre (wig) & Gl dofe % - B P Rgm & g m g,

51



B s, = o

[19] = [5] > F 4 -

[20] Chong, N. S. and Sakauchi, M.(2001). “Creating and sharing web notes via a
standard browser. “,In Proceedings of the 2001 ACM Symposium on Applied
Computing (LasVegas, Nevada, United States). SAC '01. ACM Press, New York, NY,
99-104.

[21] P.-L.P. Rau, S.-H. Chen and Y.-T. Chin (2004),”Developing web annotation tools for
learners and instructors”,Interacting with Computers, 16(2), pp. 163_181.

[22] F[20] > F 2-

[23] Kawase, R., Herder, E., Nejdl, W. (2009), “A Comparison of Paper-Based and Online
Annotations in the Workplace.”, In Proceedings of the European Conference on
Technology-Enhanced Learning (EC-TEL 09)

[24] Hoff, C., Wehling, U., & Rothkugel, S. (2008). “From paper-and-pen annotations to
artefact-based mobilelearning”. Journal of Computer Assisted Learning.

[25] & [23] ° F 13+

[26] I. Glover, Z: Xu, and G. Hardaker (2007), “Online Annotation - Research and
Practices”, Computers & Education, vol. 49, no. 4, pp. 1308-1320.

[27] Ricardo Kawase, G. P., Eelco Herder; Wolfgang Nejdl (2010). “The Impact of
Bookmarks and Annotations on Refinding Information.”, Conference on Hypertext
and Hypermedia Proceedings of the 21st ACM-conference on Hypertext and
hypermedia: 29-34.

[28] ¥ [21]° F 5-

[29] Henrik Eriksson(2007),” An Annotation Tool for Semantic Documents”,In Proc. of the
4th European Semantic Web Conference, ESWC 2007, Innsbruck, Austria

[30] 3+ &7, 5. (A RWI7E) "Rz FHEAEREVAFART" 4207 ¥ ¥
B9 i 418 F 29-34 -

[31] Awodele,O.,Idowu.S.,Anjorin,O.,Adedire,O.,& Apkore,V.(2009).“Univer-
sity Enhancement System Using a Social Networking Approach:Extending
E-learning.”,Issues in Informing Science and Information
Technology(11SSIT).Volumne 6.pages 269-283.

[32] #[30]° B 5-

[33] Jones, P. M. (2001). “Collaborative knowledge management, social networks, and

52



organizational learning.”, In M. J. Smith & G. Salvendy (Eds.), Proceedings of the 9th
International Conference on Human—Computer Interaction (pp. 306-309). Mahwah,
NJ: Lawrence Erlbaum Associates, Inc.

[34] ¥ [33] -

[35] #[30] & 3-

[36] http://www.javascript.com/ , Javascript, available at 2010.08.27.

22

[37] m ¢ = ~ Javascriptie T ®/ (TR T -% = % 0 iR SA44F > AR2E o
[38] http://www.sencha.com/, ExtJS , available at 2010.08.27.

[39] http://www.python.org/ , Python, available at 2010.08.27.
[40] %+ = ~ # i Python» = & > Sat% > 3 ®92#& o
[41] % % i& ~ Python 33t jiF< o » At s 5t 5 5 % {98% -

[42] http://www.graphviz.org/ ,Graphviz ;available at 2010.08.27.

53



V4 4 - :',
'iHék—  Grahpvizig] 2548 3] %
# A L i
Dot | &5 #pk > »id -
B #-i £ 3 #(Energy func
Neato |tion)s | it » % Jo 3123+¢ 0 &
f;#’f )f’IJ o
¥ Neato #g i » F {77
Fruchterman-Reingold heuristic »
Fdp
4eig Fdp ® i+ enBsaa Al o
Sfdp
2ENmGHE N AP
IESESEE =PI ) =
Twopi
B R E T BERAERE
circo | & VAR o

54




