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:L 1 �,¿ Introduction

1 Normalization¥ �$¿cg�,É

Normalization ÏÚç Relational DataBase design 9L�) ÐÖòcg!~Ñ �-¸!|ÔÏÚê !~Ñ�". �$¿�%»�,¸

�'» DataBase design¥ ÊÔä �,¸ÏÚç �"5@�� �"Í�".

� ËÖê�$¿ cg!~Ñ redundancy �" �,ÆÁÆç information ÏÚê �)�"É!~Ñ�".

� information ÏÚê �}Ù2L retrieve !|Ô {� �$È�".

�$ÉÚê �%»ÐÔä!"ÁÆç Relational schemes¥ �$Å!|ÙÏÚê �%»ÇÚê�) 3@ÁÆç �.Ç�$ ¼Âò¼Æä�,¸�'» ÊÔä

�,¸�'» �.Ç�$�". ´$¥ df�.»ÏÚê �%»ÐÔä�$�$�$ ´$!~Ñ !~Ñ �"�$ �"É�,ÅÏÚç �,¸�"É!~Ñ normal

form chim m�Ñ schemeÇÚêÏÚê design !"ÁÆç �.Ç�$�". Relational schemeÇÚê�$ normal

form¥ !"�"�'» �$ �"�'» �$ �"¿�$ ´$?@�) �,É_f�" �$¿cg!"2L �$ÁÆçHL U[ �,É _fÁÆç ��

�$�" modeling !"UW �$ÈÁÆç real-world9L 4@!~Ñ �.Çchim, data dependency �" ËÖê�$ÁÆç

constraint¥ ^f �$Ä�$�".

�$�� �"Í�$ Normalization ¥ �� �,ÉÏÚç Datba Schema ÉÚê Design !"ÁÆç ���,É9L�) DG

ÁÔøÏÚê {� �,ÆÁÆç ÐÖòcg !~Ñ ���,É�$�". ÐÚä, Conceptual Schema ���,É9L�) Nomalized m�Ñ

TableÏÚç �.»;Q Database¥ qÏ×ê �,É�� j~Ñ)/»�$ �)�) Realtional Database9L�) ÐÖò

cg !~Ñ ���,ÉÏÚê �"�$ !~Ñ �".

�"�"�) 4@��ËØ¥ Databse Design Tool9L�) �$ Normalization 9L j~Ñ?@�) �"ÇÔò

�� m�Ñ �"É�$ÇÚêÏÚê :L¼¾ò!"UW �$Èch�*, Normalization 9L 4@!~Ñ 2@:Ä¥ {|Ð�$¿!~Ñ �$?@��

�$ ).» �"ÇÔò�� �"É�$ÉÚê simulation !"�$ ´$?@ �$ loimU[@KÄÏÚê �"2L �$�,È�".

2 Program¥ ÊÔäln

�$ loimU[ @KÄ¥ 2@ �"¿ ���,É9L�) ÊÔälnim JKÛ(.» �.Ç�� ruleÇÚêÏÚç �"ÏÚï�� �"Í�".

� �"�"É �$¿�%»�,¸ �$UW �.»;Q �,¸�'»Database system9L �,¸!|Ù!~ÑModel ÏÚê �,¸ÏÕò!~Ñ�".

� ^fÇÚç �-É ��ÉÚê cover!|Ô {� �$ÈÁÆç �$ÉÔç9L �$�%»ÏÚê ÇØ �"É�$ÉÚê 2@�"¿!~Ñ�".

� C++�� RCS ÉÚê �"ÏÕò, ËØ�"Ä�"¸�,Å�$ �$¿�)�"¿ {� �$ÈÁÆç ÊØ:L�,ÄÏÚê ?@�-¿!"UW q

Ï×êÏÚê ÁÔ÷ �'»�".

� Library �� Object component9L ¥ÐÔç, program¥ {|Ð�"É�,É�� :@�"ÏÕò�,ÉÏÚê

ÁÔ÷�'» �".

3 Program 2@�"¿¥ �$¿�,É�� �"¸�,Å2M{}Ð

�$9L �"�" �.»;Q �,¸�'» program ÏÚê �'»JKÜ�$�* �"�"Èch�*, U[ �$¿�,É�� 2M{}ÐÏÚç �"ÏÚï��

�"Í�"È�".



� �7ÚFG |�

�.»;Q �,¸�'» svdf�� �$¿cg!~Ñ Library�� \fsvÇÚêÏÚê �-¿�,É!~Ñ�",

� ÇÖêFG |�

Algorithm ÏÚê �-¿�,É !"UW, DataStructureÉÚê �"ÅÁÆç�".

� C\ÇFG |�

|��) �'» svdfÉÚê �$¸�,Å implementation!"UW �"ÉÍÔäj~Ñ2M�� 3@�� function ÏÚê �-¿

�,É!~Ñ �".

� iFG |�

Member fuctionÏÚê de�ne!"UW, �$¿cg!~Ñ !|Ø{�ÇÚêÏÚê coding !~Ñ�".

� �"�.Ç FG |�

MOTIFÉÚê �"ÏÕò, InterfaceÉÚê :L�"¸!"UW �"�*�'» program9L Binding !~Ñ�".

� �*�.Ç FG |�

TESTING(BETA) DATAÉÚê �$ÏÕò!"�* Debugging ÏÚê !"UW, {��,É _ft~Ñ!~Ñ�".

4 �"¸�,Å¥ ËØ�"Ä�� �-¸!|Ô

�� �.» �7ÚFG|��� ÇÖêFG|�9L JKÜ!"2L �$ÁÆç �.»;Q�,¸�'»Normalization¥ process �� Program¥

svdfÉÚê �"ÅÁÆç �$¿ÏÚç 3�-É�$ kmÉÔçÏÚê ÒÔò!"�*, �-¿�,ÉÏÚê !"�-È �". �.»;Q�,¸�'» svdf��

DatastructureÉÚê �"ÅÏÚç �"ÏÚï. �$¿cg!~Ñ ClassÉÚê de�ne!"ÁÆç ���,É9L�)ÁÆç �"Ép�"¸�,Å

� �)im�%»¥ �"�$ÉÚê df�,É!"ÁÆç !6Ü�$ Ï̧Úê ·$!"�-È�". �$ËÔç�,¸�'» DataStructureÉÚê

�"Å ÏÚç � �$¿cg !~Ñ Member function ÇÚê�� Normaliza function 9L 4@?@�)ÁÆç �"5@��

�"Í �$ ËØ�"ÄÏÚê !" �-È�".

� Attribut�� AttSet Class¥ Implementation : !. ÏÙsv

� FD�� FDSet Class¥ Imeplmentation : !8Ñ 4@ÏÚç

� RelationSchema Class¥ Implementation : �$Ä �$¿�/»

� 2NF !6Ü�,É Function : !. ÏÙsv

� 3NF !6Ü�,É Function : !8Ñ 4@ÏÚç

� BCNF !6Ü�,É Function : �$Ä �$¿�/»

�*�$�) ��¥ !|Ô �" �$¿ÏÚç 2NF, 3NF, BCNF Function �$ RelationSchema Class9L

�) de�ne �$UW, �$).» Function ÇÚêÏÚê �%»ÇÚê�$ ´$?@�)ÁÆç FDSet �� AttSet¥ level 9L

�) �)�$?@ |�ÁÆç Function �$ ÐÔç:@!"�*�# !~Ñ�"ÁÆç �.Ç�$�". U[5@�), �"¸�$ ClassÉÚê

De�ne!~Ñ�( �$ËÔç�,¸�'»Member �%») Normal formÏÚê !6Ü�,É!"ÁÆç �"�"Ä�$ ClassÉÚê {|Ð

�"É �$�*�"�"ÁÆç �"É�,Å ÏÚê �"ÏÕò!" �-È�". U[�$UW, RelationSchema 9L�) �)�$?@ |�ÁÆç



Normal form !6Ü�,É Member function ÏÚç ËÔä�"Å!~Ñ Algorothm¥ Implementation ÏÚê

cgsv!" �-È�$ CGÊØ9L, 3�-É�$ �"uv�) Implementaion!"�-È�". �$ ���,É9L�) RCS ÉÚê

�"ÏÕò!"�* ¼¾òÒÔò �"¸�,Å ÏÚê {� JKÜ !"�-È�".

:L 2 �,¿ Normalization Process¥ svdf

Normalization ÏÚê JKÜ!"�$ ´$?@�)ÁÆç Relation �";Q¥ AttributeÇÚê�� U[9L �"ÉÚç

Functional Dependency j~Ñ2MÉÚê �"�$UW �$ÈÁÆç Schema ÇÚê�$ ÐÔç:@!"�*�#�%» !~Ñ �"

. �"�"�), �$ÇÚê �"¸�"¸¥ AttributeÇÚê�� FD(Functional Dependency, �$!" ÐÖê�*

�"¿ !"=ZÈ ÏÚï)9L 4@!"�* Set �$ ÐÔç:@!"�*�# !"�* �$ÇÚê�$ ^f�* Relation �� Relation

SchemaÉÚê �$��UW �$ÇÚê�$ ^f�* �.»;Q DataBase Schema ÉÚê �$ÉØ�".

1 Attribute

Relation¥ Table 9L�) �"¸�"¸¥ columnÏÚê �$��UW �$ÈÁÆç ÍÔä�,ÉÇÚêim �$ ÇÚê�%»¥ FD j~Ñ

2M�" Normalization¥ 4@ �"É�$�". Attribute �";QÁÆç Relation �� �$¸�,Å�,¸�'» j~Ñ2MÁÆç

�,Æ UW Attribute ÇÚêÏÚê De�ne!|Øchim�, Relation¥ ��ÑafÇÚêÏÚê �-¿�,É!|Ô {� �$È�".

2 Attribute Set

Relation 9L ÍÔä!"2L �$ÁÆç AttributeÇÚêÏÚê ^f�"ÇØ �$Å!|Ùchim !~Ñ Relation ÏÚê sw�,É!~Ñ

�".

3 FD

�) 03» Attribute ÇÚê �"�$¥ Functional Dependency ÉÚê sw�,É!~Ñ �.Ç�$�". LHS��

RHS im �$���)�* �$È ÁÆçHL LHS!RHSÁÆçRHS�" LHS9L Functionally Dependent!"

�"ÁÆç �$�#�$�". LHS, RHSÁÆç Attribute¥ Set chim �$���)�* Multiple primary

key��¥ �"Éj~Ñj~Ñ 2MÇÚòÏÚê ln !8Ñ!|Ô {� �$È�".

4 FD Set

!~Ñ Relation ÏÚê sv �,É!"UW �$ÈÁÆç AttributeÇÚê¥ j~Ñ2M, ÐÚä FDÇÚêÏÚê ^f�"ÇØ ^f�$Ä�$�".

ÐÚä, !~Ñ Relation �%» 9L ÐÔç:@!"ÁÆç AttributeÇÚêim sw�,Ém�Ñ FDÇÚê¥ ^f�$Ä�'»HL, Rela-

tion �";Q9LÁÆç \h&)�" _f�$�$ �"½�$�%» 3@���,¸chim sw�,Ém�Ñ ruleimNormalization ��

�,É �$ �$).» FD SetÏÚê _fUW Relation ÏÚê decomposition !"ÁÆç �� �,É�$�" _f�/» m�Ñ�".

5 Relation Schema

�) 03» Relation(Attribute¥ de�nition)�� U[ÇÚê �%»¥ FD rule �'» FD Set �$ ^f�*�)

�$���) �'» �.Çchim !~Ñ Relation¥ Detailed information �$�" !|Ô {� �$È�". �$ÇÚê Re-



Attribute

AttSet

FD

FDSet

Relation Scheme

DataBase

lation Schema ÉÚê _fUW ÜÝùÏÚç �$ÉÚê �$¿:Lim decomposition !"�* 8@imÏØ Relation ÏÚê

�"�$ÁÆç schemeÇÚêim �"uvÁÆç �.Ç�$�".

6 DataBase

´$9L�) sw�,Ém�Ñ Relation SchemaÇÚê�$ ^f�*�) �$���)�'» �.Çchim, Redundancy�"

ÐÔç:@!"�$ �"½ÁÆç �.Çchim �$ÇÚê �"¸�"¸¥ Relation Schema ÇÚê�$ Normalization¥ 4@�"É

chim, Normalization ���,É9L�)ÁÆç U[�"�$ ÐÖòcg�,ÉÏÚê �"�$�$ ÊÔñ!"UW U[�) �.»;QÉÚê

8@im De�ne!"UW Update !"ÁÆç �,Ä´$im�)¥ ¥�$�%» �"�'»�".

´$¥ �"¸�"¸¥ Component ÉÚê �"�$UW �$ÇÚê¥ 2MÛãò\fÉÚê U[&* _f=ZÈ�".

:L 3 �,¿ Normalization¥ Algorithm

�*�$�) �.» ¼Æð!"2L m}Ô Normalization¥ AlgorithmÏÚç Atzeni¥ Reference 1ÏÚê �|Ø

df !~Ñ Algorithm ÏÚê �$ �%»chim !~Ñ �.Ç�$�". 2NF ÁÆç simple !"�$ CGÊØ9L CKÉ�# !̧"UW

3NF�� BCNF9L 4@?@�) �,¿�-É!"\fÉÔä !"=ZÈ�".�$ Algo rithmÏÚç ´$¥ Relation

SchemaÉÚê �"�$UW 2@2@¥ Relation¥ FDSetÏÚê _fUW Normalize ÉÚê �$�$ÁÆç ���,Éch

im Analysis �� Synthesisim �"uv�) �'»�".ÊÖêÉÔç �$ÇÚê x��"�$ AlgorithmÏÚç |��)�'»

FDSet �� Relation 9L 4@?@�) �"ÍÏÚç �-¿��ÉÚê �"�'» Relation Schema ÉÚê CKÉ�,É!~Ñ�".

���$�" ·$!~Ñ Algorithm ÏÚç Synthesisim _fÒÔò ���$�" ·$?@ÏÔç Normalization¥

decomposition ��ÁÆç �"ÉÚç �.Ç�$�". �$¿�%»�, çhim 1NF ! 2NF ! 3NF¥ ���,É ÏÚç

Analysis algorithm ÏÚê �"ÏÕò !~Ñ �.Çchim 2MÍÔä �"uv�) �$ÁÆç Relation Schema ÇÚê9L

decomposition ÏÚê �"!"ÁÆç �.Ç�$�".



1 Analysis Decompositio

Analysis Algorithm ÏÚç ��Ñ!"ÁÆç Nornmal form 9L ^f�"�"ÁÆç ��Ñ�'»ÏÚê :L�)!|Øchim

�, Normalized m�Ñ schemeÏÚê !6Ü�,É!"ÁÆç �"É�,Å�$�". �) 03» dependency j~Ñ2M CGÊØ9L

��Ñ !"ÁÆç Normal form ÏÚê !6Ü�,É !"�$ ÊÔñ!~Ñ�" !"�/» �$ dependency¥ j~Ñ 2M9L ¥?@

2,32@¥ Relation Schemecf �"uv�) �'»�". �$),Ï2L decompose m�Ñ �"¸�"¸¥ Relation

SchemeÇÚêÏÚç �$�.» Scheme�$ �"�$UW �$È�,È(.» :L�#¸df�.»ÇÚêÏÚê ^fx� �%»ÐÔä�$�'»�". �$

).» �"¸�,Å ÏÚç Normal form �$ �%» ÐÔäm}Ô CG�"�$ 2MÍÔä �%»ËÔäm�Ñ�". U[5@�) �.»;Q Schem ÏÚç

�"¸�"¸¥ �%»2M�"�" _f�" �"½ÏÚç RelationÏÚê �"�'» 8@imÏØ Scheme im �"©$ÁÆç �.Ç�$�".

!"�$�%», �$ Analysis Algorithm 9LÁÆç x� �"�$¥ ½Æç �#¸�,Ä�$ �$È�".

� ÊØ:LÁÆç ÊÔä �,¸chim !"ÁÆç Normal form ÏÚê �%»ÐÔä!"ÁÆç�" �"ÁÆç�"ÉÚê {|Ð�'»!"ÁÆç

ÊØ:L�$�". �"¸�"¸¥ Normalize ���,ÉÏÚç �$�.» �%» 2M¥ Normal form ÏÚê �%»ÐÔä

!"ÁÆç�"ÉÚê �$¿cgim !~Ñ�". �$ ���,ÉÏÚç ÒÚä!$ 3NF¥ ���,É 9L�) �,Ä�,Ü�%» co stÉÚê

�%»ÇÚç�".

� 4@��ËØ¥ Normal form�$ �"¸�"¸¥ Relation Scheme ÉÚê �|Ødf!"UW U[9L j~Ñ

2Mm�Ñ constraints ]f!~Ñ �|Ødf !"�$ CGÊØ9L decomposition stepÏÚç 8@imÏØ

decomposition �� �,É9L�) �"ÏÔç 8@imÏØ relation �� �,É¥ constra intÉÚê ^fx�

2M�%» ?@�# !"ÁÆç �.»�)imÏÖï�$ CKÉ�'»�". �$ ÊØ:LÁÆç |��)�'» dependency 9L j~Ñ!~Ñ

ClosureÉÚê ^fx� sv?@ �# �%» !|ÔCG %)ÏÖä �"½ÏÚç ÊØ:L�,ÄÏÚê �$¿ch�'»�".

�$ x��"�$ ÊØ:L �,Ä CGÊØ9L Synthesis Decomposition ÏÚê �"ÏÕò!"2L m�Ñ �".

2 Synthesis Decomposition

Synthesis �� �,ÉÏÚç |��) �'»DependencyÉÚê UW&*!"�* standard coverim Reduce!"�*

�$¿�,É!~Ñ �$ÐØ9L �"�" svËØ?@ �" �"Ächim�, �$�"¸m�Ñ�". U[ �"ÏÚï �$).» svËØm�Ñ �%»´$

ÇÚê�$ Relation Scheme �� j~Ñ)/» �$ �$�) element9L ÇÚê�) �$ÈÁÆç ^fÇÚç dependency ÉÚê

�"Ä 2L m�Ñ�". partition ÇÚêÏÚç ��Ñ!"ÁÆç Normal form ÏÚê j~Ñ)/»�$ÁÆç Relation Sc heme ÇÚê

�$ �%» ÐÔä!"\fÉÔä �"uv�) �'»�". U[5@�), ÐÖò�%» ���,É¥ schemÇÚê�$ CKÉ�,É�$ÁÆç �.Ç �$

�$¿ cg �,Æ�$ �nal SchemeÇÚê�$ CKÉ�,É�$ÁÆç �.Ç�$�".

2.1 3NF¥ Algorithm

3NFÁÆç ���.» L-R Minimum coverÉÚê sv!"�* dependency 9L �"�" svËØÏÚê !|Ô {�

�$È 2L !"�* ÁÔøUW 3NF¥ ���,É¥ svËØ �$ÐØ�$ �$ÁÆç transitive depemcency 9L �"�"

�"uv2L m�Ñ �". �$).» dependency 9L �"�" 3NF !6Ü=@ÉÚê �%»ÐÔä!"ÁÆç !6Ü=@ÇÚê�$ Rela-

tion Scheme 9L ÍÔä?@�$ÁÆç �.Ç�$�".

�"ÏÚï¥ Pseudo-Algorithm 9L�) 1,2 ���,É�$ �$).» Synthesis Algorithm¥ ÐÖò�$Ä��

ÉÚê �"�"3@UW, 3 �.» ���,É ÏÚç lossless decomposition �$ÄÏÚê _fÐÚò!"ÁÆç �"É �$�$�".



Input : Database Scheme R = [R(U), F]

Output : DataBase Scheme S

Begin

1. Find G, circular LR Minimum cover of F

2. For each equivalence class y of LHS's in G,

let S contain one relation scheme [Ri (Ui,Fi)] with

Ui = U ( x2y,x!y 2 G) XY and

Fi = V!A j V!W 2 G, A2W, VA � Ui

3. If there is no relation scheme, Ri(Ui) 2 S such that Ui ! U 2 G+

Then add [Rk(K), ] to S, where K ! U 2 G+ End

2.2 BCNF¥ Algorithm

BCNF ÁÆç Minimum cover ÉÚê sv?@�) determinant¥ cg�.», ÐÚä, Key ÉÚê �|ÝÏÚïchim�,

partition¥ df�.»ÏÚê sv?@ �" �%»�". �$�.Ç ÏÚê sv!~Ñ �"ÏÚï, Relation SchemeÉÚê �%»ÇÚê�)

�"�"ÁÆç �.Ç�$�". 1,2,3¥ ���,É�$ �$).» Synthe sis���,É¥ JKÐ�$Ä�$�* 4¥ ��ËØÏÚç

BCNF ÉÚê ���$!"�* Relation Scheme ÉÚê reduce ?@ �"�"ÁÆç ���,É�$�".

Input : Attribute Set U �� FD Set F

Output : DataBase Scheme S

Begin

1. Find G, Minimum cover of F

2. Let S be the Database Scheme with one relation scheme

Ri(Xi Yi), Xi ! Yi for each Xi ! Yi 2 G;

3. If there is no relation scheme Ri(Ui) 2 S such that Ui !U 2 G+

Then add [Rk(K), ] to S, where K ! U 2 G+

4. While S contains a pair of distinct relation schemes
R

0

(Z
0

) , F
0

and [R
00

(Z
00

),F
00

] with Z
0

= Z
00

Do drop the two schemes from S and add [R
0

(Z
0

), F
0

F
00

]

End

:L 4 �,¿ Program¥ sv�,É�� |�cg DataStructure

´$9L�) �.»¼Æð !~Ñ �" �$ÈÁÆçDatabase Schme ÉÚê Impelmentation!"�$ ´$?@�)ÁÆçAttributeÇÚê

�� FD¥ Data structure ÉÚê �.»�) �%»\hÁÆç �.Ç�$ ÐÖòcg!"�". U[ �"ÏÚï �$ class ÇÚêÏÚê km

4@imAttribute Set �� FD Set ÏÚê �$ÀÆê�) 3@�# !"ÁÆçHL, �$ ÇÚê setÏÚê Implementation !"

�$ ´$?@�)ÁÆç �*&)�"�$ �"É�,Å �$ �$Èch�" program¥ ÊÔä�,¸ 9L �"Ê2LGeneral !~ÑArchitecture ÉÚê



´$?@ �"�"É qÏ×ê �,¸�$�"UW �"¿&*�'» Set LibraryÉÚê �"ÏÕò!"�-È�". �$ Library9L�)

de�nem�Ñ �"¸ÐÔò Set operation ÏÚê Attribute Set �� FD Set9L�) Virtual �"ÉÍÔä?@�)

�"ÏÕò!" �-È�". �$ Library ÁÆçGeneral!~Ñ tool im ���$�" �$¸!$ �"ÁÆç operation ÏÚê JKÜ!|Ø

chim, �*�$�) �"8L !~Ñ �,¿�-É ÏÚç �$!"=ZÈ �". �|ØUWim �$ LibraryÁÆç LEDA-R-3.3.1im

�, ¼¾ò!|Ð 2 ÇÔò Work Station room¥ /home/2/94/zzuzzu/ftp/Cpp-lib/LEDA-R-

3.3.1 9L �"¿ &* �$È ch�*, U[ �$ public ftp site 9L�) �"¾�"ÏÔê {� �$È�".

�*�$�)ÁÆç �$).» Set9L �$ �%» ÏÚê ÇØ |�cg Data Structure�� U[ �$ÁÆò9L 4@?@�) �$�#

�$!"=ZÈ �".

1 Attribute Class

Attribute ClassÁÆç U[ �" �'»¥ �$ÉÚï�� �)�$9L ÍÔä!"ÁÆç �$ÉÚê �"¿&*|��$�%» !"�/» m�Ñ�".

class Attribute {

string name;

string domain;

�$ ).» Data Member �$9L Attribute�"�$�%»¥ �$UX�� �/»�%»ÏÚê ´$?@ Constructor,

destructor, operatorÇÚò�$ �$¿cg!"�". «$9L �"cfÁÆç ^fÇÚç Class ObjectÇÚê�$ �" U[

),Ï �$�%» operator loading ÏÚê ÒÔò?@ |��)�'» �-¿��ÉÚê �"¿ �$ {|Ð�'»!|Ô {� �$È\fÉÔä !"�-È �".

ÐÖòcg!" �'» �"½ �$�%» �"�"É �$ËÔç �,¸�'» Class object�$�".

2 FD Class

FDÁÆç Functional Dependency ÉÚê �-¿�,É!"ÁÆç LHS�� RHS part¥ Attribute Set�$

ÐÔç:@!" �/» m�Ñ �".

class FD {

AttSet LHS; // Left Hand Side Attribute Set.

AttSet RHS; // Right Hand Side Attribute Set.

�$ ÇÚê Data MemberÇÚêÏÚê �"�$UW FD¥ Set3@9L�) operation ÏÚê ?@�#!"UW �$ÇÚê¥

�"Æ ÏÚê !|Ô�"É ]fÁÆç Ûßú )-¸!"ÁÆç �$ËÔç �,¸�'» �$¿ÇÚê�$ �$¿cg!"�".ÐÚä, �)Z[ FD Set 9L ÍÔä!"�-È

ÁÆç�" ]fÁÆç Redundant!~Ñ�"�� LHS�� RHS �"ÆÏÚê !|Ô�"É�"¾UW Ûßú)-¸ �$UX!"ÁÆç �$¿ �$

�$¿ cg!~Ñ �.Ç �$�".�$ÇÚêÏÚê JKÜ!"ÁÆç Member function ÏÚç �"ÏÚï�� �"Í �".

//--------

bool isMemberOf (const FDSet& fd_set); // �"¿U[4@im

. F |= X->Y?

bool isRedundantIn (const FDSet& fd_set); // �"¿U[4@im

.

//--------

AttSet GetAttSet() const;



AttSet GetLHS() const { return LHS; }

AttSet GetRHS() const { return RHS; }

//--------

void SetLHS(const AttSet& lhs) { LHS.clear(); LHS = lhs; }

void SetRHS(const AttSet& rhs) { RHS.clear(); RHS = rhs; }

void SetLHS(const Attribute& start, ...);

void SetRHS(const Attribute& start, ...);

//--------

void AddLHS(const AttSet& lhs) { LHS += lhs; }

void AddRHS(const AttSet& rhs) { RHS += rhs; }

void AddLHS(const Attribute& start, ...);

void AddRHS(const Attribute& start, ...);

//--------

FDSet one_to_one();

�"�$�"¸¥ function ÏÚç 3NF9L�) bh�$ÁÆç Function chim Algorithm ���,É 29L ?@�"É

!~Ñ �".

3 Attribute Set Class

AttSet ClassÁÆç Library 9L�) inherit!~Ñ Obejct im Set9L�) Attributeim Generic !~Ñ

�.Ç �$�". �"�"�), Set¥ �$ËÔç �,¸�'» operation ÏÚêAttribute element9L �"Ê·» rede�ne JKÛ

UW virtual inheritance ÉÚê �$ÏÕò!" �-È�". ÐÚä, �5Ø�"m�Ñ Data MemberÁÆç �,Æ�$ LHS��

RHS ÉÚê �$ÉÖïchim�, �$¿cg!~Ñ Closure ÇÚê(XPLUS = X+)ÏÚê sv!"ÁÆç Member Func-

tion ÇÚê�$ ���"�$ �,È�".

class AttSet : public set<Attribute> {

public:

//--------

string GetAttNameConcat();

Attribute choose (const char* _name);

AttSet ComputeClosure(const FDSet& fd_set);

AttSet GetSubSet(int i, int order);

4 FD Set Class

FDSet \f �" �~Ñ�"�$im Library 9L�) inherit!~Ñ Obejct im Set9L�) FDim Generic !~Ñ

�.Ç �$�". �)¥ 4@��ËØ¥ Normalize ���,ÉÏÚê �"ÄUW �$È�$ CGÊØ9L Standard Cover ÉÚê

sv!"ÁÆç Member function ÏÚê �$ÉØ�". virtualim Set operation �$ rede�ne m�Ñ �.ÇÏÚç

�" �~Ñ�"�$�".

class FDSet : public set<FD> {



public:

//----- Find Various Cover. "This" object does not change.

FDSet LHSNonRedundant();

FDSet NonRedundantCover ();

FDSet MinimumCover1 (); // [Ref1]¥ �"¿UW�$

ÐÚï �$ÏÕò.

FDSet MinimumCover2 (); // [Ref2]¥ �"¿UW�$

ÐÚï �$ÏÕò.

FDSet LeftReducedCover (); // FDSet¥ ^fÇÚç X->Y9L�) XÉÚê

�$afim.

bool RightReduceTest (const Attribute&, const FD&, FDSet);

FDSet RightReducedCover (); // FDSet¥ ^fÇÚç X->Y9L�) YÉÚê

�$afim.

FDSet ReducedCover (); // L+R ÐÚä LRReduce.

FDSet CanonicalCover() const; // FDSet¥ ^fÇÚç FDÁÆç X->A¥

!6Ü =@.

FDSet LRMinimumCover (); // LR-circular Minimumsv

!|Ø.

5 RelationSchma Class

RelationSchemaÁÆç Attribute Set�� FD Setchim �$���)�* �$Èch�* �$¿:L¥ Nor-

malization ���,É �$ �$¿�)�"ÁÆç ¼¾ñ�$�". �"�"�), ÐÖòcg!~Ñ x� ��ËØ¥Data MemberÉÚê

�"Ä UW �$Èch�*, Normal form ÏÚê !6Ü�,É!"ÁÆç �"ÉÚç Member function ÇÚê�$ ÇÚê�) �$È�".

class RelationSchema {

string name;

Relation relation;

FDSet fd_set;

public:

//---------

void SetName (const char* _name) { name = (string) _name; }

void SetRelation (const Relation& src) { relation = src; }

void SetFD (const FD& src);

void AddFD (const FD& src);

void SetFDSet (const FDSet& src);

void AddFDSet (const FDSet& src);

//---------

AttSet FindKey ();



DataBase ComputeBCNF2(); // [Ref2]¥ �"¿UW�$

ÐÚï �$ÏÕò.

DataBase ComputeBCNF3(); // [Ref3]¥ �"¿UW�$

ÐÚï �$ÏÕò.

DataBase Compute3NF() ;

6 Interface¥ sv!8Ñ

Interface ÁÆç Motif 1.2.2 ÉÚê �"ÏÕò, Relation Schema ÉÚê ADD, DELETE!"UW U[9L

�"ÉÚç FDSet�� AttSet ÏÚê �"ÏÕò�"�" Interactive!"2L setting!|Ô {� �$È2L !"�-È �".

�$ ),Ï2L �,¿�,Ém�Ñ Relation SchemaÉÚê Directed Graph im _f�/»�) Normalize ÉÚê �$

�$¿ {� �$È�". �$CG, �,¸ÏÕòm�Ñ �-¿�� ]f!~Ñ Directed Graphim ËÔê {� �$Èch�* ÐÖòcg!~Ñ

Standard Cover�'» L-R Minimum Cover�� Minimum Cover ]f!~Ñ ËÔê {� �$È �"

. �$ ÇÚê FDÉÚê Directed Graphim �"�"3@�$ ´$?@�) FDViewer�"ÁÆç Class Ob-

ject ÉÚê CKÉ�,É !"�-Èch�*, xhdg-1.1 �$�"ÁÆç DG generate LibÉÚê �"ÏÕò!"�-È �". LibÁÆç

/home/2/94/zzuzzu/ftp/Widget/xhdg-1.1 9L �$Èch^him �,¿�"ÇÚç�$ �|Ødf!"�$ �"

�%» �".

:L 5 �,¿ Project9L 4@!~Ñ Remark

�$ �.» ProjectÁÆç General!~Ñ Design�$Ë System adaptabilityÉÚê ���$!"�$ ´$?@ Zf

)-¸JKÛ�$ CGÊØ9L, Implementaion ���,É�$ CKÉ�" _̧f�" �"�"imt|Û�". �$¿�%»�, çhim ^fÇÚç

CoverÉÚê sv!"�$ ´$?@�)ÁÆç FD9L 4@!~Ñ �$ÉÔç�,¸�'» �$�$¸�$ 6@�� �"É?@�#�%» !"ÁÆç

HL, FKÐ¥ Algorithm �";Q�%»ÏÚê _fUW �$?@!"UW Implementation !"�$ÁÆç 6@�� �)

&* ��Û�". �"�"�), �.»�) �"¸ Algorithm9L 4@!~Ñ �$�%» �$�$¸( �%»ÍØ!~Ñ FD 2@:Ä¥

�$ �"É)ÏÚê �"Ê·»�# �$�%» Implementation�$ �"¿ �'»JKÜ�$�$�" �$¾Z[�". ÒÚä!$ Synthe-

sis Algoprithm ÏÚç ���$�" �$¸ !$ _f�"ÏÔç Algorithm��ÁÆç �)�$�" �.»�.Çchim ÐÖò�%» 9L

TestÉÚê !"�$�" �}Ù �$ �"½UW, �$¸j~Ñ�,¸�'» coding _f�" ÁÔç�$9L �$�%»!~Ñ coding �$�$ CG

ÊØ9L �$ÉÔç9L Ûßò �$¿!$ ÊÔêx�?@�# �%» !~Ñ�".

Group Porject¥ +/»¥ÉÚê ´$?@ OO-programming �� RCS ÉÚê �$ÏÕò!~Ñ ËØ �"Ä �"¸�,Å

ÏÚê ���'»JKÛ �$�%», jm_f�%» 2M�'» j~Ñ 2Mim �$¸ÍÖä�$ �"½�" %) ËÖê+/»?@ �$UW �"¸�,Å ÍÔä\f�"

Z[&*�$�$\f JKÛ�". �"�"�), Group Project�'» �-É�� 2@�'»¥ ÇÔä�"�,¸�'» �'»�5Ð_f�"

ÁÆç �)im �%»¥ UX��im �"¸�,Å ���,É�� ËØ�"ÄÏÚê df�,É?@ �"�"ÁÆç �.Ç�$ Project¥ ���'»9L

core �"UW CKÉ�"¸m�Ñ �".


