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A Constraint-Based Approach to Information Visualization for XML
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National Institute of Informatics

XML is attracting much attention as a next-generation document format standard. It is
expected to be a key technology for Internet and database documents, and then various data
will be stored as XML documents. Along with the spread of XML as a standard data format,
it becomes increasingly necessary to visualize XML documents in intuitive form. However,
existing visualization techniques can hardly treat structural visual representations such as
graphs and trees. To cope with this situation, we propose a novel information visualization
method for XML. The characteristic of this method is the integration of a constraint-based
technique with the visualization framework using XSLT stylesheets. To realize this, we con-
struct a new high-level visualization language called XML-VL. Using this method, we have
developed an information visualization system in Java.
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<rectangle id="r">
<text label="Rectangle"/>
</rectangle>
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<rectangle id="r">Rectangle</rectangle>
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<comnect from="ri1" to="r2"/>
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<alignment shapes="rl r2" type="center"
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<rectangle id="r">
<oval id="c1"/>
<oval id="c2"/>
</rectangle>
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<rectangle id="r"/>

<oval id="c1"/>

<oval id="c2"/>

<inside parent="r" children="c1 c2"
strength="required"/>

<alignment shapes="cl c2" type="center"

strength="medium"/>
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1 <?xml version="1.0"7>

2 <erschema>

3 <entity id="DEPARTMENT">
4 <attribute id="DName"/>



5 <attribute id="DNum"/>

6 </entity>

7 <entity id="PROJECT">

8 <attribute id="PName"/>

9 <attribute id="PNum"/>

10 </entity>

11 <entity id="EMPLOYEE">

12 <attribute id="EName"/>

13 <attribute id="ENum"/>

14 </entity>

156 <relationship id="CONTROLS"
entityl="DEPARTMENT" cardinalityl="1"
entity2="PROJECT" cardinality2="N"/>

16 <relationship id="MANAGES"
entityl="EMPLOYEE" cardinalityl="1"
entity2="DEPARTMENT" cardinality2="1"/>

17 <relationship id="WORKS_FOR"
entityl1="EMPLOYEE" cardinalityl="N"
entity2="DEPARTMENT" cardinality2="1"/>

18 <relationship id="WORKS_ON"
entityl="EMPLOYEE" cardinalityl="M"
entity2="PROJECT" cardinality2="N"/>

19 </erschema>
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1 <?xml version="1.0"7>

2 <xsl:stylesheet xmlns:xsl=...omitted...>

3 <xsl:output method="xml" ...omitted.../>

4 <xsl:template match="erschema">

5 <xmlvl>

6 <xsl:apply-templates select="entity"/>

7  <xzsl:apply-templates select="relationship"/>
8  </xmlvl>

9 </xsl:template>

10 <xsl:template match="entity">

11  <xsl:element name="rectangle">

12 <xsl:attribute name="id">

13 <xsl:value-of select="@id"/>
14 </xsl:attribute>

15 <xsl:value-of select="@id"/>

16  </xsl:element>

17 <xsl:apply-templates select="attribute"/>

18 </xsl:template>

19 <xsl:template match="attribute">
...omitted...

45 </xsl:template>

46 <xsl:template match="relationship">
...omitted...

97 </xsl:template>

98 </xsl:stylesheet>
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1 <?xml version="1.0" encoding=" TF-8"7>

2 < DOCTYPE xmlvl SYSTEM "xmlvl.dtd">

3 <xmlvl>

4 <rectangle id="DEPARTMENT">

DEPARTMENT</rectangle>
<oval id="DName">DName</oval>

(%]

<ad acent shapel="DName"
shape2="DEPARTMENT" distance="80"/>
<connect from="DName" to="DEPARTMENT"/>
<oval id="DNum">DNum</oval>
<ad acent shapel="DNum"
shape2="DEPARTMENT" distance="80"/>
10 <connect from="DNum" to="DEPARTMENT"/>
...omitted...
45 </xmlvl>
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1 <?xml version="1.0"7>

2 <organi atiomn>

3 <section>
4 <head>President A</head>
5 <section>
6 <head>Director </head>
7 <section>
8 <head>Chief C</head>
9

<member>D</member>
10 <member>E</member>



11 </section>
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27 </section>
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1 <?xml version="1.0"7>

2 <xsl:stylesheet xmlns:xsl=...omitted...>

3 <xsl:output method="xml" ...omitted.../>

4 <xsl:template match="organi ation">

5  <xmlvl>

6 <xsl:apply-templates select="section"/>
7 </xmlvl>

8 </xsl:template>

9 <xsl:template match="section">

10  <box alignment="center">

11 <xsl:apply-templates select="head"/>

12 <box alignment="top">

13 <xsl:apply-templates
select="section member"/>

14 </box>

15 </box>

16 </xsl:template>

17 <xsl:template match="head">

18 <xsl:call-template name="person"/>
19 </xsl:template>

20 <xsl:template match="member">

21 <xsl:call-template name="person"/>
22 </xsl:template>

23 <xsl:template name="person">

24  <xsl:element name="rectangle">

25 <xsl:attribute name="id">

26 <xsl:value-of select="generate-id . "/>
27 </xsl:attribute>

28 <xsl:value-of select="."/>
29  </xsl:element>
...omitted...
47 </xsl:template>
48 </xsl:stylesheet>
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1 <?xml version="1.0" encoding=" TF-8"7>

2 < DOCTYPE xmlvl SYSTEM "xmlvl.dtd">

3 <xmlvl>

4 <box alignment="center">

5  <rectangle id="N5">President A</rectangle>

6  <box alignment="top">
7 <box alignment="center">
8 <rectangle id="Na">Director </rectangle>
9 <connect from="N5" to="Na"/>
10 <box alignment="top">
11 <box alignment="center">
12 <rectangle id="Nf">Chief C</rectangle>
13 <connect from="Na" to="Nf"/>
14 <box alignment="top">
15 <rectangle id="N12">D</rectangle>
16 <connect from="Nf" to="N12"/>
17 <rectangle id="N15">E</rectangle>
18 <connect from="Nf" to="N15"/>
19 </box>
20 </box>
...omitted...

31 </box>
32 </box>

...omitted...
53  </box>
54 </box>

55 </xmlvl>

.=
A xR FHFRiZ S, XMLOZHOD
\mEALT A % TE L. ¥
2 DE ZBWT, XMLXEZD# XX el



i X 11 ZHwW, XL 48 L1
X 12 2% HLE. £/, #KH
& LTI, i L7z il %9
ML 77 v (el
11 O M OLE &
221 kT ol
E LEVR %, BEAEo -y v
ER MELTE TES. 20 )
2, 7—EXEOT ANV % LLThEx
HE, RMEXEFE~OEHREY T, TOHRREL
i N 2R Shd. AEZA NV — D
X, T2 XERNCRBRTIHEARE, VA

ML, L

D T LLTHEZXDHBED2 DA
BThdD. 1, FNxmlvl D7 A VEEZ
S AEE, BHO A% Sh, T0E %
XML-VL#ERX & LT ENT, I hand.

— — TR DOEoA BT v
BBELT, VA D3R TR Zxt LG,
777 NAET V=l b F JIiITkb, —

—  ZDHZENAETHDH. ZhiT,
wmEAE L7 &, 74NV MEBOEHO
il 4 % THZETEHRLTWS.

AETIX, AR CTRELEERFXICET
% o, EET IR LD 9.
1 [0))
AL TIX, XMLXEORREIZK T D EHR
BELT, £ ZBAXOXMLIXE~OXE L,
MERNRRERADOERD2 (I A 7.
AP CRELEATMASFTANTIE, Zhbo &
W2 Aoz, LTl % HALTWS.
AAANY—F D A, AFKXTIK, XL A
ZANY— 2 HATHZ LT, XD
XMLT—# %% 5 ZLBARETHS.
K P 8 & v T RRFEA D HE
B2 AT, REEROEEZ G &
LT BICRRBR T 55 M ThH. Z
DIz, KFEXTE, HEL BWT, X
MERICET S BZx®R D HZ AR
LTW3. £/, 20 #E L CHKEEZ
RA+5ZeT, #lKn LTWaHEIE, 7
TNV NOEERHFEONLDLLIICLTVNS. &
D rix, XMLDZ% iz WZxbis LT

kT, ik ERVEGD.
.2 BEE )
XML ® FHOHF T, A TERE L7 XML-VLIZ
¥ oL L LT, ML 2&%5%. ML
B oD o T, AT V=7 FDOEF|

B ZFRoTBY, K 770k bW

ThbbH. -C, XL &t ML% H32Z¢&
T, AUZEICE LEERAEEEITLIILHH
ECHDH. LnL, ML IZEFILL @ H L
B OEEEFERVWE, B O B FokEE
T, £ I TWVLRLY.

MLIZBITAA T V=7 FOEBEBD DI,
HAEEE WO ERRENTVND . Z
noHicko-T, kY AT Vs MNELE P FEH
T&DH FTh O, Zfli ikl (“cn
HZENHERERD. = L, Thubid MLIC
BIF2A7V=/ MNEEERST-HDOTHY, KB
mHux &35k 957%, T — & ORI
HRAZEBTDHHDO TRV,

XML ML ZBR & 22 W\ — i i 72 T, K
FRICERGEFED WHEMARLFXE LT, #E
R o HESni=£E#H FTaAn

biLd. T, -y VDF—4
REND, OTFT—FREA~ODEH%E, % &
R L MERBLZE THILETEETS. Z
Z T, MERB L MERIIZ ¥

LLTRENTEY, ZOEHIT [t /)

na. £/, ®BEREAMDS OF—F KRB~
DEHIL, HIR kv N5, 2o,
WZBITD BERHE L HWERBIL, A

FRICBIT DT —FXFELRARMILFCENL U
i L, BB Ik DAL, AW
WCBITHAX L KhaEHBIHELTNDE 72
TZENARETH D. WZxt3 %, APFHE TR
RLEHFRD ELT, AFKTIE, HKRE
BIZXoTTF 74V FORKEEEZEH L TWD
il bitd. BT LRI REIE, 2o
D O WHIBREINTEY, 74V FOK
FEELE A 1T S 2.
HHRZHNZRENA & — T =2—R21T, M
BT AX & ALELORZW. i
X, , , V ,
A  HALEA
VE =Tz ABRRREINTNDE. ZDOXI72X



EAVWEEROA LV —T7=2—ATIX, MDA
EVbirl , MoHEEs 92 MRHE
X DEB 25 (B 7> W5, ,
RIGHAT — 2 OERE LT HARFRE LI,

D %.



