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Abstract

This paper describes a system named ”SynCLDoc” which helps users to synchronize
cross-lingual documents effectivity. SynCLDoc realized this function through locating
corresponding areas of modifictions by calculating corresponding relationships between
documents in different languages. SynCLDoc is developed for the reason that we found
it is difficult for users to keep the contents of the cross-lingual documents (which can be
added different contents to each language version) synchronized with existing tools for
the reason that users cannot find corresponding areas of modifications easily. Therefore,
we developed SynCLDoc, a system which can locate corresponding areas of modifications
and show them to users through the relationships between paragraphs and sentences of
documents in different languages calculated by existing sentence similarity algorithms.

We evaluated the accuracy of coresponding relationship linked by SynCLDoc. As a
result, above 95% coresponding paragraphs are correct, and above 91% coresponding sen-
tences are correct in cross-lingual documents such as software manual. Also, according
to the usability testings, the time spent to synchronize documents which have three lan-
guage versions by using SynCLDoc at the first time is 1/3 less than the time spent by
using other existing tools. In addition, when some language versions of a synchronized
cross-lingul documents are modified, SynClDoc reduces 80% of the time spent to locate

corresponding areas of the modifications by using other existing tools.
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English Document

Windows Internet Explorer 9 has a streamlined
look and many new features that speed up your
web browsing experience. The first thing you'll
notice when you open Internet Explorer9is the
simplified design. You can find most command bar
functions, like Print or Zoom, when you click the
Tools button.

Pinning a site is simple: just dragits tab to the
taskbar. The website's icon will stay there until you
remove it. When you click theicon later, the
website will open in Internet Explorer. Whenever
you open a pinned site, the website icon appears
at the top of the browser, so you have easy access

BABEYXE

Windows Internet Explorer 9 (3, BI8&hfz 1
R—T1ARL Web HEBERIEES E{ILTIED
HEEE mA CLET. -y E9UuT
LS (0 EIRL, A= L73E DIEEAE DOTR
SRR RTSNE T,

AAITEL R A —ORICBEMI IR TENET
i LARTD 4 5—2/52/ (0 Internet Explorer & BRI,
ATEBBLTIRL R N—OFICRTTAIED
TEES.BRICAYN—ETI I, AZ2—
TERTAZEICLY. BICRTSE LT
. EHRECEAME] T2 Web 7R Windows 7
FRET FORAS - FEE T EE LT
NoD Web FAHIF 2EZATELT,

to original webpage that you pinned.

Tabs automatically appear to theright of the
Address bar, but you can move them so they appear
belowthe Address bar, as they did in previous
versions of Internet Explorer. You can always show
the Favorites and then selecting them on a menu.
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Menu

Horme
Search

3 MyTiki

- Update 'Bienvenido’ based on
| "Welcome'

@ wiki_ ) ) ) ) Changes that need ta be reproduced are highlichted below.
3 admin

Page translation
Up-to-date-ness: 24%

Line: 1 Lines: 1-3
Welcome to Tikis

i
Tikiwiki CMS/Groupware is a web-based application that you can use to build a website...

Better translations: = E 4 %
any type of website that you want, for working collaboratively with others,

. :’7 Welcome (en]

Tranzlations that need
improvernent:

* || Bienvenue (fr

Note: This edit sesson will expire in 24 minutes. Preview or Save your work to restart the
edit session timer.

Edit: EBUsEc=srE0Dnen@oazd9=E8 9
: ” Admin Quicktags

Eienvenido a Tiki.
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Algorithm 1 0000000000000 0ODOOOOOOOOOODOOO
000000 ParaRelation(Pa, Pb):

begin:

for each pa; € Pa do
LPa; = @;
for each pb; € Pb do
if pp, 000000000 then
if SIM (pa;,pb;) > o then
R < [pas, pb;l;
else
LPa; < [pa;,pb;, sim(pa;, pb;));
end if
end if
end for
R + Best(LPa;);
end for

end
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goooboobobbooboobooboobooboobobboobooboobon
0000000000000000000000000000D000 ParaRelation(Pa, Pb)
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Algorithm 2 000 00000OO0O00O0OO0OO0ODOOOOOOODOOOO
SenRelation(R) :

begin:

for each r; € R do
pa;,pb; 0 v, OO0 O0O0OO;
for each Sa;, € pa; do
for each Sb;, € pb; do
if Sb;, 000000000 then
if SIM'(Sa;z,Sbiy, Rs) then
break;
end if
end if
end for
end for
end for

end

0A,00 B;00000000 200000000000000000000Algorithm30
O00OO0stm, 0O000O0O00OO0OO0OO0OO0OOOODOODOODOODODOODOODOODOODOODOO
M AX (simy, sima, simg, simyg, sims) O simy 00 sim; 0000000000000 0O0O
00 sim;(0<i<6) 0000000000000
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Algorithm 3 0000000000000 000000000000O000
000000 SIM'(A;, Bj, Rs) :

begin:

simy < —[A;, Bj, SIM(A;, B;)];

simy < —[Aj;, ByBj 1, SIM(A;, BBy 1)];

simg < —[A;, BjBj41Bj42, SIM(A;, BjB;41B;42)];
simg < —[A;jAi1, By, SIM(A;Aiv1, Bj)l;

sims < —[A;Aiy14i12, B, SIM(A;Ai11Aiv2, Bj)l;

if MAX (simy,sima, sims, simg, sims) > ¢ then
Rs + MAX(simq, sima, simg, simy, Sims);
return true;

else
return false;

end if

end
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Windows Internet Explorer 9 has a
streamlined look and many new features
that speed up your web browsing
experience. The first thing you'll notice
‘when you open Internet Explorer 9 is the
simplified design. You can find most
command bar functions, like Print or
Zoom, when you click the Tools button ,
and your favorites and feeds appear in
Favorites Center when you click the
Favorites button .

Windows Internet Explorer 9 (4. 23X
WA a—TJz12 8 Web BERIZE
BE(LT B DR AT E T,
[ =L R 50Uy oL s B
Rl X=L73E DIFEAE DT 11—
BEEDFT TSN, [BRICAYIRZ &5
Uyl tc &L HRICAYAZ—(28H
RUAYET—F DTS NE T,

Windows Internet Explorer 9 #74 # ¥ 87
Sk B H I, TR TRAS
& Web x| ki, $X"T R "#4 &,

TURARSHESLEDE, 475" K
‘A REUE R ERE B, SA"IK

H s LA R AR

0 4.2. SynCLDoc 0O OOODOOO
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CI % [0 @ [ gettext (1 %% [ &&fFA [ smartjenkins [ ruby-bench 53 8%F p =A% [ ERsE »

- i
(@ (E
w

¥
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@
e
3]
m

All Files

Add a New File

Upload a Mew File

File Name: | 27l 2ER

Create a New File

* This new file has no relationship with all of the exizted files

enpara.txt

[enle]

File Name:

Welcome User 0 LogOut

Language Delete

R e

i
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P edt x \ Mubu x \[QUbe x | Mscre x 1 % How x a8 Tak. x | (@6 x | Mubu x | 3 Uby x | 3 308 x CERCER(CIE
| € C # | [ localhost:8080/SyncCLDos L 5

‘D?M (@R () gettext (J$%R [ E2FI7A [) smartjenkins 7 ruby-bench £ 4 BRAY (1 @k [@ G03751> [E)=E-F0- R (] stuts | RICOEHE - Onli

inw x 8 Lnu x | M http x

Welcome User: 0 LogOut

Text Alignment
FileList
|

Tuio Linlzd Filas SHENGEE) Upload Crazes

3 Upload an existed file that links with this file.

TPANARIR ) japara txt ia [=] [Usload a New File
L -
e
Sae
lorer 8 has a streamlined look and many new features that speed up your web browsing experience. The first thing you'll notice when you open
‘the simplified design. You can find most command bar functions, like Print or Zoom, when you click the Tools button , and your favorites and feeds
r when vou click the Favorites button
|
L o
T
move them so they appear below the Address bar, as they did in previous versions of Internet ~ «
nu bars by right—clicking the Tools button , and then selecting them on 2 menu. You can access
Windows 7 desktop.
< i)
=¥
Add_ Delete S
[The Back and Forvard buttons changs color to match the color of the icon. For more information about adding and removing pinned sites, see Pin a website to your -
skbiar. You can now search directly from the Address bar. If you enter a website's address, you'll go directly to the website. i
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129

CIRA (JRE (Jgettext (9%

% localhost:8080/Sync!

cf

[ smart jenkins

Update

3 This is the first time you synchronize the two documents, you should comfirm the correspon
Please check the corresponding relationships between paragraphs and if there is a wrong, you should revi

You can also check and revise the relationships between sentences in each paragraph by clicking the link "Confirm"™.

) ruby-bench £ 8%

y BEXE O

it

ng relationship between them at first.

File Name: lenpara ix

File Name: |japara txt

Save Aligned Relationship |

(=B

Confirm Confi
findovs Internet Explorer § has a streamlined ook and many new features [WindovelnternetExplorerdld, BB A" DRIERIEE B
hat speed up your web browsing experience. The first thing you'll notice when WY 22 < DAHERES 2 CL \i? [U—H,H’ST/E7U Y (C En
ou open Internet Explorer 9 is the simplified design. You can find most . A= L13E DI3E AE DT /E \—iRE N)]‘r’;u&
ommand bar functions, like Print or Zoom, when you click the Tools button , )y AT EEC, BRICAYE F—(C5! L)\U&74‘fﬁ‘§‘r3hi?
fard your favorites and feeds appear in Favorites Center when you click the o

[Favorites button

Confirm Confrn

Tabs automatically appear to the right of the Address bar, but you can move

nternet Explorer. You can always show the Favorites, Command, Status, and
[Menu bars by right—clicking the Tools button , and then selecting them on @
Imenu. You'can aceess

websites that you visit regularly by pinning them to the
askbar on your Windows 7 desktop. [need to insert here]

hem so they appear below the Address bar, as they did in previous versions of

/D
*7«(#17%@ utsu#ag.,iwou G
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TR DENENYES ., E%
Web T ANERZDN— (LRI T2 )
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lnsert here] Wk (ROFPRL 2% AT Ak
- ik(;?ﬁ&?fb]’éA?]be%“ iE&')SBRE‘nTL 15i%
BT e AL e B E T s

LIcIgs,

Confirm

[The Back and Forward buttors change color to match the color of the icon.
[For more information about adding and removing pinned sites, see Pin a

Jwebsite to your taskbar. You can now search directly from the Address bar. If
jou enter a website’s address, ou'll go directly to the website,

Text Alignment

C A [ localhost:8080/SyncCLDoc

RE [ gettext (] 9% smart jenkins ) ruby-bench £ BX

y ERRY OEE @ E0375>

@ Text Algnment - Google Chrome

e

[ localhost:

Adjust Correspondmg Relationship between Sentences.

You_can find wost comnand bar funciions, |ike Print
or Zoow, when you click the Tools button , and your
favorites and fesds appear in rmu es Conter when
vou click the Favorites button 4

The first thing you'Il notice when you open [nternet
Exslorer 8 is the simpl ified desizn.

set S1 Special st
Vindovs Internet Exslorer 3 fas a ctroanined look | [Findoreln
and nany new features that spead up yor 2.&. Vob
Srausing exper ence. 9.

set S2 Special

|[Rsationship |

Sync Work

‘ . BIE
R 51%
b A

‘T e
Licinss

Confirm

fThe Back and Forward buttons changs color to match the color of the icon

For more information about adding and removing pinned sites, sse Pin a

fiebsite to your taskbar. You can now search diractly from the Addrass kar. If
ou enter & website’s address, youlll go dirsctly to the website. [need to insert

w008 gy
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[ struts 3 RICOREH - Onli e
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Text Alignment. * B -
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3 =

| 3 __ \_ CACACAw

1 € = @ A [ localhost:8080/SyncCLDoc/filelist.do E: 408 a3 =
O Fx CORE (Jgettext O 8EH [ S&i2FA [ smartjenkins [ ruby-bench §3) 8 5 E5A% (O EFE 2

Welcome User: 0 LogOut

All Files

Add a New File
#* This new file has no relationship with all of the exdsted files

Upload a New File
Create a New File

No. File Name: Language Delete
1 enparatxt = en
2 chparatxt = zh
3 jparatxt =° ja

i

eethenFileNanel);
w [ ebane . equals("™)) |
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E - B
1 T— S —
i (] " d { (R E
1 [ localhost: 8080/SyncClLDoc/filelist.do E: % O08 hed =
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—
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