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Realization of Inline Expansion Functions on a Conventional Web Browser

MOTOKI MIURA,t BUNTAROU SHIZUKI + andJIRO TANAKA t

Conventional web browsing is performed by displaying a web page inside one window. Following of a
link in conventional web browsing replaces the previous document entirely, and the readers tend to lose the
context. We have designed a systatmeLink , which applies an inline expansion method to web browsing.

The inline expansion means to insert the linked document after the link amcleLink provides naviga-

tion mechanisms such as automatic animated scrolling, zooming and index-jumping in order to reduce the
scrolling tasks while handling the longer inlined documents. We have adopted Dynamic HTML to imple-
ment the inline expansion functions. Casual users can try them on conventional web browsers. The results
of our experiment prove the advantagerdineLink in click counts and the length of mouse movement.
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Table 2 Result of t-test
mouse mouse wheel wheel mouse 0 0 5%
0o oooooo click move time up down drag ooo
Dired normal-inline +2.78 +2.24 (+1.04) 1.70
Glossary  normal-inline +4.52 +3.47 (+1.65) -2.40 -4.37 +3.05 1.80
Glossary  normal-adjust +4.62 +3.31 (+1.15) (-1.60) (-1.72) +2.96 1.80
Glossary inline-adjust (+0.32) (+0.71) (-0.46)  (+0.53) +2.12 (-0.89) 1.80
TBL normal-inline (+0.93) +2.12 (+1.12) (-0.36) (+0.62)  (+1.74) 1.80
TBL normal-adjust (-0.26)  (+1.26) (+0.04) -2.52 (+0.30) +2.38 1.80
TBL inline-adjust (-1.38) (-1.66) (-1.41) -2.06 (-0.45)  (+1.30) 1.80

goboooooooboooooooon

[Glossary]d [TBL] OO OO0OOO00O0O0O0OO0O
goododobobooboooboobobooboobo
O000000d[Glossaryld OO 00O [inline(adjust)]
0go0o0o0oooooobOoobooooooooono
gooodooobooobDoobOooooboooo
inlineLink 0000000000000 O0OOOOO

O00oU0o0U0O0ooO0ooooOoooooo [Glossary]d

0000000000O0[GlessaryldJ 0000000
OO[hormall000000000000000000
000O00[TBL 000000000000 0[normal]
000000000000000000000000
OD0O0O0O[TBL 0O00O[ninel 0000000000
00000 [normallJ00000000000000



Vol. 43 No. 12

WebO OOOOOOOOODOOOOOOOO 9

Click Counts (time)

300

250

200

150

100

50

0
normal inline inline normal
(n=12) (adjust) (n=12)

Mouse Move (inch)

inline inline normal inline inline

‘Working Time (sec)

(adjust) (n=12) (adjust)

08 OO 3(TBL)OODO
Fig.8 Result of experiment 3 (TBL)

goboboooooooooooboooooooobo
ooooooooooooooobOoOooooooo
oboboooooooboooooobooooooooo
coooooboooooooocooooobooooon
goboboooooooooooooooobooooa
gobooboboooouooooboocooooobobooooa
oooooob 1ooooo000000ooobooooo
goboboooboooooooooocooooobooo
goboooooooboooooo

gobooooooooooooooooooboobo
obooboooooooooooobooooobooooo
obooooooooooooooooooooooo
oboooooooobooooooooooboobooooo
cooboooooooooboobooOoooooobooooo
oono

gobooooboooooooooooobooOooboooo
goboobooooouooooooooooooobooo
boboomoooooooooboboboooo
goooobooooooboooooooooboooboo
gooooboooooooobooboooobobooobo
oooboooooooboboooooooooooooo
ooooooooooooooboOOoooobooooo
ooooooooooboooooooobooooooon
inlineLink OO0 O0O0O0O0O00OU0OOOOOOOOOO
gbobodoboooooomuobooobooboooa
gooobooboooooooooocoooooooboooboo
gooooo

5 0O O

51 00000
O00oo0ooWebOOODOOOOOOODOO

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000 100000000000000000
0000000000000 00000000000
000000000000000000000000
00000000000 0000000000000
0000000000000000

TauscheEl D00 WebOODOODODO® 00O OWeb
000000000000000000000 40%0

oooooooooobooOooooooooboOoog

000 30 0“Back" OO0 D DOODOOOOOOO
ooooooooooooobooOoOobooobobooobooo
O00o0o0o0o0ooo0oo0oD 2000000
O0oU0oUOoUOOoUOUinineLlink DOOOOOO
gooooboooooooooobooooooboooa
gooad
gobooooooooobooooooooooboooboo
gooboooooooooooboooooooooboo
gooooooboooooooooooobooooobo
oboooooooooooooooooobooooo
ooooooooooooobooooboooooooo
oboooooooooooboooooooobooooo
ooooooooooobobooooooooobooooo
gboboooooboooooobooboooooooboo
gooooboooooooooboobocooooooboooo
oo0ooooOO0o0o00o0o0oOooOoOoOoooo25.20
goboobooooooooobooboobooooooo
gobobooooooooooobooooooboooboo
goboooooooboooooooon



10 ooooooooo

52 00000000

inlineLink 0 0000000000000 OOOO
0000252000000 000inlineLink OOOO
gbooooooooboobobooboobbooo
00000000000 Oininelink DOOOOOODO
gbooboobooboobooooobobooboooo
000 [Previous][Next][Top]D OO ODOOOOOOO
ggbooobooboboboboboobobobobono
gbooobooooobbooboboooboobobogoo
gooooooooooon

00032100000 inlineLlink OOOOOODO
goooooboooobooooboboooboooog
gbooooooobooboobooboooboooo
00000000 Og (OpenAnchord 100000
gbooooobooobuooboobooboobogoo
O000ooooo WebODOODODOOOOOOOOOO
gboooboobooobooboooobooboooo
0000000000 Microsoftd WebO OO O OQO
gbooboooooboboboobooooboobobogo
goooooooooooooo

gooboboooooobobboooooboobog
0O O CSS (Cascading Style Sheét)J DO OO0 OO
gboooooboooboobobooboobobogoo
0000000 10 0o0oo0obooooooD 200
goboobooooboobooobooboobobog
inlineLink 0000000000000 OOOOOO
gooooooooobooooboobooboobo
goobobooobbooobbooobboooboo

6. 0 O00OO

WebD OODOOOOOOOOOOOOOOOOOO
000000000000000 200000000
100000000000000000000000
000000000000000000000000
000000000000000000000000
100 Web0OOOODOOOOOOODOOOO
00000000000

6.1 DODODOOOOD

Visual Link Preview’ 0 000000000000
0000000000000000000000000
HyperScout Linktod® 0 0000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

Dec. 2002

0000000000000 00000000000
000000000000 000000000000
00000000000D00D00D000000000n
OD0inlinelink 00D00O0O0OO0O0ODOOOOOODO
0000000000 000000000000
Fluid Link!9*?0 00000000000 (gloss)d O
0000000000000 D00D000000000n
0000000000000 000000000OD
ODOO0O0O0FudLInkODOO0D0O0O0O0O0DO000
00000000000 0inlneLink 0000000
O0000OinlineLink 0O OO0O OO O O Fluid Link O
00D000D000000000000 WebOODO
o0oooDoo

62 0DO0O0ODOOODO

Elastic Windowd¥ 0000000000 DOO
0000000000000 00D00 WebOODOD
0000000000000 00000000000
0000000000000 0000000onoDn
00000000000 0000000000000
000000000000 000000000000
000000000000 000000000000
00000000000 D00D00D000000000n
000000000000000000000000
000000000000000000000000
000000000000000000000000
o0oooDooDOo

Zero-Click® 0 inlineLink 00000000000
0000000000000 0000000000
000000000000 000000000000
000000000000 00D0 Visual Link Preview
0000000000000 D00D0000000On
0000000000000D00000000000
000000000000D000000
SmallBrowsé® 0 OWebO OO OOOO0OO0O00O
0000000 0O00oO0O0O0 PBE (Programming by
Example)J 00O DOO0OPDAOODODOOOOD
0000000000000 000000000o0Dn
000000000000000SmallBrowsed O O
000000000000000000 TipHelpO O
0000000000000 00D000000000
000000000000000 inlineLink 0000
ODO0D0SmallBrowse] 0000000000000
0000000000 O0C0inlnelink 0000000
0000000000000000000000000



Vol. 43 No. 12

7.0 0O O

WebOOOOOOOOODODOOOOOODOOOO
00000 inlineLlink OO0 O0OO0OOinlineLink O
gbobooboooooboooboooooobogoo
000000000000 000OinlineLink 000
000000000000000000000 WebO
0000000000000 00Oinlinelink OO0
OWebOOOODODOODOODODODODODOOODOOWeb
gboooooooboobobooboobobogoo
goboboooooooooooooo

inlineLink OO0 O00O0OO0OQOCOODOOO URIDO
gooogoog

http://www.iplab.is.tsukuba.ac.jp/"miuramo/inlinelink/

8. O O

gobooooooooooboooooooooobo
goobooooooooooooooobobobonbo
gooooooaoo

o o O 0O

1) Motoki Miura, Buntarou Shizuki, and Jiro Tanaka.
inlineLink: Inline Expansion Link Methods in Hy-
pertext Browsing. InProceedings of 2nd Interna-
tional Conference on Internet Computing (1C’2001)
Vol. Il, pp. 653-659, June 2001.

2) Peter J. Brown. Turning Ideas into Products: The
Guide System. lilypertext’87 Proceedinggp. 33—
40, November 1987.

3) Jakob NielsenMultimedia and Hypertext: The In-
ternet and Beyondthapter 9, pp. 247-278. AP Pro-
fessional, 1995.

4) Jakob Nielsen and Uffe Lyngbaek. Two field stud-
ies of hypermedia usability. In Ray McAleese and
Catherine Green, editorslypertext: state of the art
chapter 7, pp. 64-72. Intellect Ltd., 1990.

5) Benjamin B. Bederson, Jon Meyer, and Lance
Good. Jazz: An Extensible Zoomable User Interface
Graphics Toolkit in Java. IRroceedings of the 13th
annual ACM Symposium on User Interface Software
and Technology (UIST200Q)p. 171-180, 2000.

6) Document Object Model (DOM) Level 2 Spec-
ification. (Web Page), May 2000. http://
www.w3.0rg/TR/DOM-Level-2/cover.html

7) World Wide Web Consortium (W3C). HTML
4.01 Specification. (Web Page), December 1999.
http://www.w3.0rg/TR/html401/

8) Linda Tauscher and Saul Greenberg. How People
Revisit Web Pages: Empirical Findings and Impli-
cations for the Design of History Systenisiterna-

WebO OOOOOOOOODOOOOOOOO 11

tional Journal of Human-Computer Studjébl. 47,
No. 1, pp. 97-138, 1997.

9) Theodorich Kopetzky and Max Whlhauser. Visual
Preview for Link Traversal on the WWW. IRro-
ceedings of the 8th International World Wide Web
Conference (WWWS8) / Computer Networks 31 (11-
16), pp. 1525-1532, 1999.

10) Harald W. R. Weinreich and Winfried Lamersdorf.
Concepts for Improved Visualization of Web Link
Attributes. InProceedings of the 9th International
World Wide Web Conference (WWW9) / Computer
Networks 33 (1-6)pp. 403—-416, 2000.

11) Polle T. Zellweger, Bay-Wei Chang, and Jock
Mackinlay. Fluid Links for Informed and Incre-
mental Link Transitions. IfProceedings of Hyper-
Text'98 pp. 50-57, 1998.

12) Polle T. Zellweger, Susan Harkness Regli, Jock D.
Mackinlay, and Bay-Wei Chang. The Impact of
Fluid Documents on Reading and Browsing: An Ob-
servational Study. IfProceedings of the CHI 2000
conference on Human factors in computing systems
(CHI'00), pp. 249-256, April 2000.

13) Eser Kandogan and Ben Shneiderman. Elastic Win-
dows: A Hierarchical Multi-Window World-Wide
Web Browser. InProceedings of the 10th annual
ACM Symposium on User Interface Software and
Technology (UIST'97)pp. 169-177, October 1997.

14) Eser Kandogan and Ben Shneiderman. Elastic Win-
dows: Evaluation of Multi-Window Operations. In
conference proceedings on Human factors in com-
puting systems (CHI'97pp. 250-257, March 1997.

15 0000,000,000.WebOOOOOODO
00000 Zero-Click DOODDOODODOOOODO
oDOooDoOoDoo X pp.-131-13600000,
December 2001.

16) Atsushi Sugiura. Web Browsing by Example. In
Henry Lieberman, editolour Wish is My Command
— Programming by Example €hapter 4, pp. 61-85.
Morgan Kaufmann Publishers, 2001.

(0D 20020 4 0O 15000)

(0D 20020 100 7 0OO)



12 ooooooooo Dec. 2002

oo ooooooo

19740001997000000D0
gooooooozo01c000O
gobooooooooboobooboo
gooooooooooboooooo
gooooooooooooooboo

O (TARA)OODOODOOOWebOOOOOOOOOO
gooooboooooooooooooobobooo
ooo0ooooooooACMOOOO

gooooooooo

197100019940000000D0
goooobopozooooboOoOoOO
gobooooooboooooobooo
goboooooooobooboooo

gooooooooooooooo
goododobobooooooooooooooooda
gbbooooooboooououoboboobobbo
O OACMO IEEE Computer SocieyO O OO o OO
goobooooobooooboooobo

o ooooooo

195100019750000000
goole770o0O0O00000O0
gooOooo0o019840000000
000000O0o0oOooOPh.D.in

Computer Scien¢e19930 0 0 00O
000ooooooooooo0ooooono2001000
000000o0o0oooooooo (TARAOOOO)
goboobooboooobooboboobono
goboobooboobuoobobuoobboboo
0000000 0ACMO IEEE Computer Society O
goooddbobobooooboobobobbobono
goobooooobooobobooobbooo




