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Updating Algorithms using a Galois-Lattice Structure for
Building and Maintaining Object-Oriented Analysis Models

Hisuck Ahn, Moonseog Jun, Bnd Sungyul Rhew """

ABSTRACT

This paper describes and constructs object-oriented analysis mddels using Galois-lattices that
we are always studying in discrete mathematics, shows fundamental approaches to maintain the
models, analyzes the construction of object-oriented analysis models through good examples.
Also, we define several properties of Galois-lattices that have hinary relations between class ob-
Jects, propose the incremental updating algorithms that can update the Galois-lattice whenever
new classes are added. This proposal shows that in case of adding new class nodes the results
from simulations can implement in constant time and have linearly the incremental structures in
worst cases, and in that the growth rate of lattices is proportioned to class nodes in time com
plexity. This results can achieve the high understandability of object- oriented analysis models
and the high traceability of maintenance models. Furthermore, it is possible to make more effi
cient performances of class reusability in advantages of object-oriented systems and support
truly the class hierarchical maintenances.
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{Table 1) Matrix representation of binary relation R

at [atPut [atAlPut | first | last |addFirst|addLast | keys | values
Collection | 1| 0 1 (010 1 0 1 0
Set 110 1 0/0]| O 1 0 1
Bag 170 0 |1]0] O 1 0.1
Linked List| 0 | 1 1 ]0(0] 1 0 1 0
Array 0] 1 0 |01 0 1 0] 0
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C1 = (X|, X|, )| Cz = (Xz, XZ, )°]"4 Q' [I}]'
C<C,e X/ CX/

A=, Galois-Axt &= g Xk X' Ao
ol *4di(dual) BAH7} NG},

X' CX/ e X,C X, ot} agez C,
<C: e X,C X, olt}, ¥ba=#(partial order)
= o957 2 Wye R Iz s YAty
o] &5}t e} C, < Cr0l3 C, < C,< C, 9
ZEe UAx Cy7b &bell 2AebA growd, 744
(edge) (C\, Co)7} EA%c}. o) W), C, & C,
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Galois-A2t Go| 7 44l Feha rr Cof
Wated, Sup(C)e HaAgo 2 e 24
2 xEety Aoy, inf(G)L 2ujstglo 2 4
a9l FAHa ez Aelsixt. ), Fofx)
Galois- A2} P20 4] |24 Fo]zx] ZehATe
¥ C={ C1, Cz, C3, jojd, C1 < C3 <

sup(C)={C1} :
inf(C)={C2} :

H9 g xT
#Hatsl FH~ T

3. &KBAI Galois-2{x} AH|

A A2 e (2¥ 2)9 e
Smalltalk 80[3, 8¢ o]4¥= Ty FAo
2 Galois- A2t T2 o] 5be] 23 x|y
TEZ f4sn, EAsts Gord AN

=) = A <
B4 2dol iy 44AS st wap
Object TextEditor
Behavior PromptEdi tor
Class TopDispatcher
MetaClass DispatchManager
BitBIt DisplayObject
CharacterScanner DisplayMedium
Pen Form
Animation DisplayScreen
Commander SelectFore
Boolean DisplayString
False InfiniteFora
True File
ClassBrowser Inspector
ClassHierarchyBrowser Debugger
ClassReader Dictionarylnspector
Collection Magnitude
Bag Association
IndexedCol lection Character
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Array Number
Bitmap Float
BiteArray Fraction
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String Smalllnteger
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Process Message
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Set SubPane
Dictionary GraphPane
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SymbolSet Pattern
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Context Point
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ListSelector SwappedOutObject
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(Table 2) An Example for matrix representative
of a binary relation R.

Collection | Set | Bag | S0 i onary inke Lis Array
isEmpty 1 1)1 1 1 1 1
size 1 111 1 1 1 1
include 1 11 1 [ 1 1
A -
add 0 111 0 1 1 0
remove 0 111 0 0 1 0
minus 0 1|0 0 1 0 0
addWith
Occurrences 0 i 01 0 0 0 0
at o lolo 0 1 o |1
— — e — e
atPut 0 0[0: 0 [ B i
Tt
atAllPut 0 00 0 0 o 0 1
SRS N

first [¢] 010 1 0 i 1
I last 0 0.0 1 0 | 1 1
addFirst 0 00 0 0 1 0
O S S S
addLast 0 010 [¢] ] 1 0
"keys 0o |ofo 0 1 0 0
values 0 [0 O 0 1 TL 0 0
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7 IT X (H)EFUx'}) then { 4‘-’!]8 Mod k¥ 44 )
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17 If int = F({x")) then exit
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22 End
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