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A Semi-automatic Visualization Environment for
Object-oriented Database Systems

MAsAKI OSHITAT and AKIFUMI MAKINOUCHI'

This paper presents a novel system to apply various visualizations to a query result in an
object-oriented database system. The existing visualization systems require users to specify
the details of a method for converting data to visualized figures. Therefore, it is difficult to try
various visualizations and analyses rapidly. Furthermore, to achieve an efficient visualization,
the user should be familiar with the visualization techniques. In this research, we aim to
provide a system in which even a beginner of visualization techniques is able to perform vari-
ous visualizations easily and interactively. The system decides the suitable method based on
abstract visualization goals that are given by the user. By adding a visualization goal incre-
mentally, the user achieves interactive visualizations and analysis. To realize this system, we
developed two methods. We developed a technique to realize various visualizations by com-
bining the basic representations that were extracted from existing visualization techniques.
In addition, we developed a technique to determine efficient combinations automatically in
response to a visualization goal that is given by the user. This paper presents these method
and shows the efficiency of our approach by applying the methods to an example.
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Fig.1 The system diagram.
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Fig.2 Typical visualization methods.
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Fig.4 Horizonal arrangement methods of figures.
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Description form for the representation of a viaualization method.

No| ClassVar. || Filter |GroupBy| Type | Rel. | Chid | Layout | X, NXA|Y,NY,R| ZH | Size |Shape| Ch Cs Cv | Label
0| ZZRIZY | RF | B | 188 | BF | No* | BEL | Bl Bt | Bt | B | B | B | BE| B | B

jury

IR 2P

0O000000o0o0oo0o0o0oooooooogoooo
0000000 Card00OOOOOOOCOUOOOOO
oooUooooooUooooooooooooooo
ooooOoO0o0oO0o0oOoooooooOoooooooo
oooooooOoOoUoooooOoOoOoooooooo
04300000000000DO0O0OCODOCRCODO
0000000000000 0bO0O0ogodcCard
O00oooooOoDpDoooooDooooooooon
0000 o0oOooooooOoOoOooooooooog
oooooo

000000000000ooooooooooo1
oOo0ooopooooooooobooooenUDbmOO
goooooooOo8iioo4o700OOOOOO
goool10ooo0ooooooOo 100oooooo
o00ooooOoOooOoDO0oUoOoOOoOooooOooo
oooooooooooooooooooooooo
ooo

O0O0ONoOOOOOOOOOOOClassO Variable
O00o0o0o00oooooooooooooooooo
00000 0oOooODoOOoOoDOooQLODOOOOOoOn
0000000oo00oooooooooooooooo
ooooooOooooOoOoooOogoooooooodg
gooOs11000000

OO0 OFilter0 GroupByO OO QO OOOOoOO OO
0000o0ooooooooOooooooooooo
O0ooooo1oooooooooooouooo
00000000000 Fiter OOODOODOOO
00oooooooooOooOooooDoooooon
000000000 Fiter0OOOOOOO 700
0000000000000ooooooooooog
000000000 o0oooooooooooooon
ooooopoOoooooopoooUooooooooog
oooooogooboedCOUOUOOOUOOOOOOO
GroupBy O OO OO QOOOOOOOOOOOOOO
00ooooooooooooooooooooog
00000 1000000000000 0OFilterO
GroupBy O OOOQOOOODOODODODOODOODO
O000000oo000oooooOooooooooon
00000000000000o0oo0oooooooo
00000000o000oooooooogoooogg

0o0o0o0oooooooooooooooooooo
goooooooooboooooboooboOoboDon
gooooooooobobooooobobOoOoooboon
oooOooOoOooooooooQLuuoooooooo

OO0OTyped Layout O ODOOOOOOOODOODO
o00oCoO00o0oOoobooOOdTypeODODOOOODO
00o0{00o00ooU0oo0oUO0oooOUn (oo
00 10000000000Layowt0 0000000
oooooo{0ooo0oooU0ooUooU jooo
010000000000000000000000O
000000000 ooooooooooooooo
00000 RelationdChild O O 0O 0O O O Relation O
OO00oO0doooooooooochidoooon
ooooobooboOooo4DvOoDOOb0ODO
000O0000Db0OD0O0O0d FikerUODODODOO
goooobooobooOooobooOooboooooo
jdodoodooboooooooooooooboooo
oopooooo

Layout 0O OD0OODOOOOOODOOOCOODODOO
00o0oooooooooDOooOOoODOOO000Oong
000000000000XO0YODODDOOONXONYO
O0O00AOROOOOODOOOXOYOOOOOOO
OONXONYODOOOOOOOOOOAORODODO
gobooocOoooooozooooOooooooole
0000000000 0000ooDoOoDoOSizeOOO
O000000OOShaped 0000OOOCKhOCsOCy
0000000000 LabelDOOOOQODODODODOO
godoobO0oo0o0oo0ooooooogobooo
00000ooo0o0o0oooooooooooooo
000000ooooOoOopooooooooooo
Jo00ooooooooooooooooOooooo
OO00000 GroupByO O OOOOOOOOOODO
goooobooooooDboooOoooobooDoboo
gboCo0o0oo 1oooooooooboobooDboo
0000000 600000000 0OODMG3.00
00000O0ooo0oO0oo {count, min, max, sum,
avg}0000000DOOOUOODOOOOO

5. J00booooooao

goboboboooboboooooooobooooobooo



No. SIG 1(TOD 8)

[Btudent s, scor

Sudent . erac, entty BE:HAZ]: b0 S

enti
[Student =, course, Gategorize

el wem———— AR FEDET

ARCEROKRTEE () ARIEFEOREER B)
05 000000000
Fig.5 Design of user interface.
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Table 2 Available actions for each type of attribute and order of applied rational attributes.
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Table 3 Available operations for each type of

relationship.
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Fig.7 The object model diagram of the example.
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Fig.8 An Example of interactive visualization.
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Table 4 Description of the visualization of the example of Fig. 8 (d).
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Fig.9 Visualization Example 1.
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Table 5 Description of the visualization of the example of Fig. 9.
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Table 6 Description of the visualization of the example of Fig. 10.
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Table 7 Description of the visualization of the example of Fig. 11.
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