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A Development of a Cellular DBM S Based on an Incrementally
Modular Abstraction Hierarchy
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Abstract

With the development of the Internet technology, we entered into a new era when enormous information is constantly
being processed. As for the companies dealing with various information strategies, it is highly required to develop a
information system which can handle situations where the data and/or data attributes dependencies are always changing.
However, the relational DBMSs, the most popular commercial database, are built on the assumption that the data
dependencies will not change. Therefore, the amount of the business applications inevitably becomes too large during
the development of the information system and as the result the maintainability becomes low. Here, we propose a
cellular DBMS that is based on the layer model that is based on incremental modular abstraction hierarchy and
mechanisms are gradually added to as a global model. And we verify the effectiveness of it by having developed a
prototype system and making examples of business application.
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Fig.2.6.1 An attaching mechanism at the adjunction space
level.
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Fig.2.6.2 Conceptual multiresolution analysis of an online
bookstore at the adjunction space level.

X Y
n, m B mstore; B “customer
Yo k (k Sm) B kstore

f g
m n _ m n _ m
‘(B store LIf B customer — B store L B customer / ~ = B store L B
n n k
customcr/ (X ~ f(y) | HX € B customers Vy € B storc)~

27 £: B iore = B "customer (Where, B Siore € B "siore)
2: B s0re L Bcustomer = B store Lt B customer
n
3™ B "o = B Ksore.
B" n
IntB" B"
B'={xeR",Ixll <1}
R" n
f, g Bsp
BN Yr

f: 0..088 - 0..08¢
g BLUBI- BLUBI=Y,
Yi=8S U B0/~
=B8LUBI(x~f(y)|Ix € B, Vy € BY

28

0 460


研究会Temp
テキストボックス

研究会Temp
テキストボックス
－46－


29

31

Tomcat4.2
PC OS Windows2000
512Mbyte
32

fraj, a, ..., a, = (aj, a, ...

g g
(a1, az, ... , ap)
g: ((ar, a2, ... , ap), {b1, ba,..., bn})
- ((a1, az, ... , an), b1), ((a1, a2, ... , @), b2) , ..., ((a,
a, ... , An), bn)
g (a1, a3, ..., an), by), (a1, @, ..., an), ba), ... , (a1, aa, ..,
ay), by)
- ((ay, a2, ... , @), {b1, ba,..., by})

ID S1, S2
am, Cm
am~Cm
h h'
h: (s1,{ai, a2, .., @m, ---» @n}), (52,{C1, C25 -5 Cmy +- -5 Cn})
- {({s1,82},am~Cm), (s1,{a1, a2, .., @ml, Amels --or An}),
(s2,{C1, €2, -+ Cm-ls Cmitls -+» Cn})}
W {({s1,52) am~Cm), (S1,{a1, A2, .., A1, Amtl, -, An}), (S2,{C1,
€2, ++s Cm-ly ot -+- Cn})}

- (s1,{a1, a2, .., Am, ..., An}), (52,{C1, C2, .., Cm, ..., Cn})

(XX, X2, ..., X}

X Xi
(i=1,2...,n)
Xi X
ID
Web S.. S ID
JSP1.4  Web CID i, 1o
(i=1,2...,n)
CPU Intel Pentium 1.2GHz Am Bnn

20Gbyt
Y Aim, Dim (1:1 2... ,1’1)

An~Bn,
Aip~bim
J i
3 AGSL{AL Agy oy A,y ooy An})}{(11-1,{211, @12, -, @1y -y
ain}), (12,1801, 32, « &m, ooy @anf)seee (i1 {301,
An2, .5 8nams - Ann})}, {(S2,{Bi, Bz, ., Bm, ...,
Bu})} {(i2-1,{br-1, br2, -y bim, ., bran}), (122, {b2t, b2, <oy
bomy -+ o5 D2} )se v 5(12:n b1, Bn2, wos Bremy +ovs bun})}
={({S1, S2}, Am~Bnm), (S1, {A1, Az, .y Aty Amets -y An}),
(S2,{B1, Ba, .., Bumi, B, ..., Bap)}{({i11, 121},
al—mNbl—ln), (il—l,{al—l, a12, .oy Al-(m-1}> Al-(mtl)y «-os al—n});
(i2-1,b1-15 B12, s Bim1ys Brmetys +oos Brn e, ({1ns 120},
an»man»m)a (il»m{an»la An2, oy An(m-1}s An-(mtl)s «--» an-n}),
(i2-0,{bn-1, bu2, oy Bty Do), -, ban})}

o1

it

f

> @n)

0470


研究会Temp
テキストボックス

研究会Temp
テキストボックス
－47－


( ID ID )
k
k: {({S1, S2}, Awr-Bum), (S1, {A1, Az, ..y Amcty Amit, -ony An}), o .
. . (=
(S2,{B1, Bz, .., Buma, Bumer, ooy Bap)H({i, 124}, L o TP (At
a]-mNbl-m), (il-l,{al-l, a12, -5 Al(m-1}> Al(mtl)y --o» al,n}), #a
(i2-1,{b1-1, bi2, -, bimetys bremen) o5 branf)sees ({itny 120},
an—man-m), (il-n,{an-l, An2, o5 An(m-1}> An(mtl)y s an-n}), la - i | rpeses
(i2—ns{bn—ls bn—2; ooy bn—(m—l}, bnf(m+1), ceey bn—n})} 32
= {({S1, Sa}, {i11, i21}, Aw~Bm, a1m~bim), (S1, 111, Ay,
ai1),... , (Si, 111, An, at)s... 5 (St, 1y Aty @11),..0, (S,
i, An, @r)se.. 5(S2, iz, By, bia),... , (S2, 21, By, 42
bin),... , (S2, i2n, B1, bi1),..., (S, 12, By, bin)}
18 8"
9 #° B
Bt “ »
4.1 Yr 4.2
4.1
An integrated cellular space Y,
818 l_JfBg
=818 uB® /~
=88 uB /(x~fly)|IxeB ,¥yeY, B8 )
1231 421
| I I I I ]
| 1225000000 | [200373716 | (i ) ) ~ M, (
. N N :
2003/4/2  2003/7/3 ( ( M
2003/3/16 > > > > > > >
o0ir s , O D ( AC L
40,72,187,210214 A ’ b, ’ > K ’ h
40
72
2003/4/2  2003/7/3
2003/4/2  2003/7/3 EE) ”
1 /
1
75,000,000
187 80,000,000 210
2003/4/2  2003/7/3 2003/4/2  2003/7/3
1 . X Y
20,000,000 10,000,000 X |_|f Y
I 214
2003/4/2  2003/7/3
1
40,000,000
4.1

0480


研究会Temp
テキストボックス
－48－

研究会Temp
テキストボックス


An adjunction space Y
Y=X uY =X uy /~=X uy /
(~f(y) |y Yy)

422 v C L)
CoK Jla, ,1231), ( da, L), (Yoo (C o )
s o« da, ) ( da, M
s ), ( ,la, /s , DBMS
L % ( da, o/, 225000000),... .. 10
tt da, 2a)}, - DBMS
), 40~40), ({( da, I 2b)}, 10
~ ),72~72), (4( da, I
{ 200}, ~ ),187~187), ({( Jla,
X 2d)}, ~( /s ),210~210), 5
(6 Jla, X( ,2e)}, ~( /s
\ )214~214),
. e ( 2e ), ) 2e, DBMS
- J, o 2003/472), ( 2e,  J, 2003/773), ( 51
< 2e, , ), ( 2e, D), (
2e, ) ( J2€, Dy ( ,2e,
_  ,40000000)} )
X Y X
uy
X Y JAVA
A disjoint union XY
. [ ] -
4.2.2 w JAVA ’—‘ '
[ ]
Co« Jla, ,1231), ( da, L ),
9 511 3
( Lla, J, s ), ( Jla, J,
< , ). ( da, EE MVC
% ( da, o/, ,225000000), ...( ).... WEB
- b EJB 4
A 2a, o, ), ( 2a,
A40), ( 2a,  J, 2003/4/2), ( 2a, Model View
< Jo 2003/7/3), ( 2a, , ), ( Controller
< 20, 1), ( 20, L) ( 2a,
D ( 2a,  ,75000000), ( 26,
% ( 26, 72) (). Web
\

0490


研究会Temp
テキストボックス

研究会Temp
テキストボックス
－49－


WEB EJB

I

. L ==
gy |

I

512 4

[1

[ ] ’
==
[ ]

5.3 DBMS
52
3
DBMS
DBMS
[4
6.
[5
DBMS

g 500

DBMS

DBMS

()
e

]C. J. Date, “The Database Relational Model: A
Retrospective Review and Analysis”, Addison Wesley
Publishing Company, 2000.5.

] T. L. Kunii and H. S. Kunii, “A Cellular Model for
Information Systems on the Web -Integrating Local and
Global Information-”, Proceedings of 1999 International
Symposium on Database Applications in Non-Traditional
Environments (DANTE’99), November 28-30, 1999,
Heian Shrine, Kyoto, Japan, Organized by Research
Project on Advanced Databases, in cooperation with
Information Proceeding Society of Japan, ACM Japan,
ACM SIGMOD Japan, pp. 19-24, IEEE Computer Society
Press, Los Alamitos, California, U.S.A.

] T. L. Kunii, “Creating a New World inside Computers
-Methods and Implications-", Proc. of the Seventh Annual
Conference of the Australian Society for Computers in
Learning in Tertiary Education (ASCILITE 89), G. Bishop
and J. Baker (eds.), pp. 28-51, Gold Coast, Australia,
December 11-13, 1989, [also available as Technical
Report 89-034, Dept. of Information Science, The
University of Tokyo].

] T. L. Kunii, “Homotopy Modeling as World Modeling”,
Proceedings of Computer Graphics International '99
(CGI99), (June 7-11, 1999, Canmore, Alberta, Canada) pp.
130-141, IEEE Computer Society Press, Los Alamitos,
California, U. S. A.

] T. L. Kunii, “Web Information Modeling: The Adjunction
Space Model”, Proceedings of the 2nd International
Workshop on Databases in Networked Information
Systems (DNIS 2002), pp. 58-63, The University of Aizu,
Japan, December 16-18, 2002, Lecture Notes in Computer
Science, Subhash Bhalla, Ed., Springer-Verlag, December,
2002.


研究会Temp
テキストボックス

研究会Temp
テキストボックス
－50－




