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Abstract

The UML (Unified Modeling Language) is a modeling language for
specifying, visualizing, constructing, and documenting systems. It also
supports systematically the design and development of systems. There may
be a large number of models to be managed in a real modeling
environment. A methodology to save and retrieve the models effectively,
therefore, needs to be developed.

This thesis focuses on the class diagram which is the core part of UML.
It proposes a database supported methodology for the management of class
diagrams. In the proposed methodology, class diagrams are saved in and
retrieved from a relational database. To save a class diagram in the
database, the constitution of the class diagram is translated in terms of
relational tables. To retrieve a class diagram from the database, the user-
specified query is translated into the SQL (Structured Query Language), and

then the constituent of the class diagram is searched from the tables in the



database.

The proposed methodology can exploit the function of the relational
database such as managing a large number of models, sharing the models
among users, and fast queries. It, therefore, provides a powerful framework
for an effective management of UML models and a fast development of

systems.
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Fig. 2.1 Building Blocks of UML
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Fig. 2.2 Representation of UML Class
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Cx

C = {Cl, C2, ..., CI}

& = (class_name, d)

D ( ,x=12 .,0D.

A = {a, a, .. an} , A
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C ( ,x=1,2, ., m).
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A , o

C ., C

& & = (class_name, is_interface, di)

is_interface TRUE, FALSE
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D = {Company}

C = {(Company, False, Company),
(Department, False, Company),
(Office, False, Company),

(Person, False, Company),
(ContactInformation, False, Company),
(PersonnelRecord, False, Company),
(Headquarters, False, Company),

(ISecurelnformation, True, Company)}

(attribute)
A = {(name, Department),
(address, Office),
(voice, Office),
(name, Person),
(employeelD, Person),
(title, Person),
(address, Contactinformation),
(tax1D, PersonnelRecord),
(employmentHistory, PersonnelRecord),

(salary, PersonnelRecord)}
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(operation)

O = {(getPhoto, Person),
(getSoundBite, Person),
(getContactinformation, Person),

(getPersonnelRecord, Person)}

R = {(Company, Department, aggregation, Company),
(Company, Office, aggregation, Company),
(Department, Department, aggregation, Company),
(Department, Office, association, Company),
(Department, Person, association, Company),
(Department, Person, association, Company),
(Office, Headquarters, generalization, Company),
(Person, Contactinformation, dependency, Company),
(Person, PersonnelRecord, dependency, Company),

(PersonnelRecord, ISecurelnformation, association, Company)}

3.2

[ 7] D, C A, O R (relational model)

(relational schema)
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D -schema = (diagram_name)

C-schema = (class_name, is_interface, diagram_name)

A -schema = (attribute_name, class_name)

O-schema = (gperation_name, class_name)

R-schema = (super_class, sub_class, relationship, diagram_name)

(tuple)

3.2

- 18 -
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D (Diagram) Table

C (Class) Table

diagram_name class_name is_interface | diagram_name
Company Company False Company
Department False Company
Office False Company
Person False Company
ContactInformation False Company
PersonnelRecord False Company
Headquarters False Company
ISecurelnformation True Company

O (Operation) T able

A (Attribute) T able

goeration_name class_name attribute_name class_name
getPhoto Person name Department
getSoundBite Person address Office
getContactinformation | Person voice Office
getPersonnelRecord Person name Person
employeelD Person
title Person
address ContactInformation
taxID PersonnelRecord
employmentHistory | PersonnelRecord
salary PersonnelRecord
3.2

Fig. 32 Converted Database T ables




R (Relationship) T able

swper_class sub_class relationship diagram_name
Company Department aggregation Company
Company Office aggregation Company
Department Department aggregation Company
Department Office association Company
Department Person association Company
Department Person association Company
Office Headquarters generalization Company
Person ContactInformation dependency Company
Person PersonnelRecord dependency Company
PersonnelRecord | Securelnformation association Company

3.2

Fig. 3.2 Converted Database T ables - continued




33 UML

: SQL

/I $operation_name (operation)
I $diagram_name

SELECT Oclass name INTO $class name
FROM O
WHERE O.operation_name = $operation_name

I

for each $class name
SELECT C.diagram name INTO $diagram_name
FROM C
WHERE C.class name = $class name

end for

- 21 -



SQL

I $diagram_name
SELECT C.class nhame INTO $class name
FROM C

WHERE C.diagram_name = $diagram_name

for each $class name
I
SELECT A attribute name
FROM A
WHERE A class name = $class name

1

SELECT O.gperation_name

FROM O

WHERE O.class name = $class name
end for

I

SELECT Rrelationship, Rsuper_class, R.sub_class
FROM R

WHERE R.diagram_name = $diagram_name

UML

- 22 -



UML

, UML

4.1
UML
UML
begin
{
11

$diagram_name = input_diagram_name();

/1

if (diagram_search == TRUE)

{
/1
$class name[] = select_all class($diagram_name);
for each $class name //

- 23 -



{

select_all_attribute($class_name); 11

select_all_operation($class name); // (operation)
ielect_alI_reIationship($diagram_name); /1
}
/1
else
{

/I $class name NULL
while (not class hame set_empty ()

{
/1
insert_class name($class name, $diagram_name);
/1 (attribute list)

while (not attribute list_empty ())
insert_attribute_name($attribute_name, $class name);

11 (operation list)

while (not operation_list_empty ())

insert_operation_name($operation_name, $class name);
/1

if (relationship_seek())
insert_relationship($ret_class name, $class name, $diagram_name);

}
}
}
end
4.1
(flowchart) . UML

- 24 -



II,..J—H-L
=
Jd

i
=
I

L%

HHE AL Login ] * AREEL Login
SIE S8 Sl B =A™
ChIjcq Ty SRl J,\
BN P e
oy _'_'_'__,_,-o-""' sy ?H'ﬂ-\_.\_‘ < M= - Hex
[ e == e Bl Dl e
T H-H“""'H-\.\_\_\_ _J_H_.-"
Yﬁ- YE‘S
S CHH IR T 2
MR He CHIlH 2 - 2~ e
St J3Y M JlE HE HM
AlgiiE S0 839 i CHIpH 24
Hal ol o B EE 3 A
AERE B ER —
ME G HR #H =2
Y’Bﬁ _'_'_'__,_:-'—"_"‘— —
Yes L L RRA?
_,-o-""_-;; e Ty _\-\__\-_\_H_ e
L NRERy? . AYY Jhio
i, = __.:-""'- T T Wag
A T
™ SO0 Server 7.0 {:-____ et

(a) Sl OO I HE =8 () S DI I M8 =B

4.1
Fig. 4.1 Flowchart for Storing and Retrieving Class Diagram

- 25 -



4.2

3
41 49
“P-K” (primary
key) “F-K” (foreign key)
42 . 42  Microsoft SQL
Server 70 E- R(Entity - Relationship)
4.1 : Diagram
Table 4.1 Table Structure for Storing Diagrams : Diagram
Null
Diagram_ID int 4 X ID 1 1 P-K
Diagram_Name varchar 50 | x
Diagram_Info varchar 50 | x
Diagram_Owner char 10 | X F-K
Diagram_FDate datetime 8 X | getdate()
Allow_Others bit 1 X 0
4.1
(Diagram_Owner) (Allow_Others)

(Diagram_Info)

- 2 -



4.2

. Class

Table 42 Table Structure for Storing Classes : Class

Null

Class_ID int 4 X ID 1 1 P-K
Class Name varchar 50 | X
Class_Info varchar 50 | O
Diagram_ID int 4 X F-K
Is_Interface bit 1 X 0
Stereotype varchar 20 | O
Start_X int 4 x X, Y
Start_Y int 4 X

4.2

(foreign key)

- 27 -

(StartX, StartY)

(Class_Info)




43 . Attribute
Table 43 Table Structure for Storing Attributes : Attribute

Null
Attr_ID int 4 X ID 1 1 P-
Attr_Name varchar 50 | x
Attr_Visibility int 4 | O
Attr_Type varchar 20 | O
Attr_Stereotype varchar 20 | O
Class_ID int 4 X F-
Attr_Info varchar 50 | O
44 : Operation
Table 44 Table Structure for Storing Operations : Operation
Null
Oper_ID int 4 X ID 1 1 P-
Oper_ Name varchar 50 | X
Oper_Type varchar 20 O
Oper_Para varchar 50 | O
Oper_Visibility int 4 | O
Oper_stereotype varchar 20 O
Class_ID int 4 X F-
Oper_Info varchar 50 | O
43 44 (operation)
, 42 Class Class_ID

- 28 -




45 . Relationship
Table 45 Table Structure for Storing Relationships : Relationship

Null
Relationship_ID int 4 X ID 1 1 P-K
Super_Class int 4 X F-K
Sub_Class int 4 X F-K
Relationship int 4 X
Relationship_Info | varchar | 50 | O
Super_multi char 10 O
Sub_multi char 10 O
Super_Rolename varchar 50 | O
Sub_Rolename varchar 50 | O
45
(A ssociation)
(Aggregation)
46 : Users
Table 46 Table Structure for Storing Users : Users
Null
ID int 10 X P-K
Password varchar 10 X
FName char 10 X
LName char 10 X

46 Users

- 29 -




4.7 . Constraint
Table 4.7 Table Structure for Storing Constraints : Constraint

Null
Constraints_ID int 4 X ID 1 1 P-K
Relation_X int 4 X F-K
Relation_Y int 4 X F-K
Constraints Name | varchar 20 X
Constraints_Info varchar 50 O

47 3.1 “member’
“manager” “{subset}”
48 Note : Note
Table 48 Table Structure for Storing Notes : Note
Null

Note ID int 4 X ID 1 1 P-K
Note Text varchar 50 X
Note Flag int 4 X
Start_ X int 4 X X, Y
Start Y int 4 X
Diagram_ID int 4 X F-K

48



49 . Link
Table 49 Table Structure for Storing Links : Link
Null
Link_ID int 4 X ID 1 1
Class ID int 4 X
Note ID int 4 X
Diagram_ID int 4 X
49

- 31 -




Attribute

7

| Attr_Misibility
_ | Attr_Stereotype

: Attr_DefaultValue

| |Class_ID

Attr_|D
Attr_Mame

Attr_Type
Attr_Abstract

Attr_Info

i

Caonstraint_ID
Constraint_MName

% [Class_ID
Clags_Mame
Class_Stereotype
__|lsnterface

| Start_x

Start_
Class_Info

__|Diagram_ID

Diagram +
== % |Diagram_ID
Diagram_Mare
Diagram_Owner
Diggram_FDate
Allow_Others
Diagrarm_Info

T L

Clazs_ID
Mote_ID
Diagrar _ID

Mote_ID
Mote_Text
MNate_Flag
Start_x
Starty
Diagrarr 1D

User_ID
Passward
FMarme
LMarme

Relationship

# | Relationship_ID

Relation ¥
Relation_Y

___|Relationship_Type

Caonstraint_Info

4.2

Relationship_Mame
Super_Class

= |[Sub_Class
Super_Multi
Sub_Multi
__[Super_Role
__|3ub_Role
Super_Stereotype
__ | Sub_Stereotype
Super_Constraint
Sub_Constraint
Relationship_Info

: Diagram_ID

# |Oper D

| Dper_Mame

| Oper_ReturnType
Oper_Param
Oper_Vizibility
Oper_Stareotype
| Oper_shstract
Oper_nio
__|ClassD

E-R Diagram

Fig. 42 E-R Diagram of Relational Tables for Managing Class Diagram
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(Relational Database Management
Microsoft SQL Server 7.0 ,
. ODBC(Open Database Connectivity)
, (transaction)
ODBC
3.1 “Company”
4.3

- 33 -
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UML

Rose Plastic UML

410 Rose, Plastic

4.10 Rose, Plastic
Table 4.10 Comparison between Rose, Plastic and proposed system

Rational Rose
) PLASTIC 3.0
2000 Enterprise
9 8 1
X
X
x X O
x X O
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UML

UML
UML

UML

(forward engineering) (reverse engineering)

, UML
OODB (Object Oriented Database)
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