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Abstract

A class diagram is the heart of the object-oriented analysis and design. Understanding the meaning in class
diagram is important for everyone who has involved in the software development project. This work proposes the method of
automatically generating class relationships description. The generation was done in two main steps. First, all class
relationships in the class diagram input file are transformed into the tree data structure. Then, the system will generate
the class relationships description from that class relationship tree. This work proposes two types of the generation method
according to the tree traversal method: top-down and level-order traversal. The example result shows a comprehensive
class relationships description that can use in the future other works.

Keywords: class, class relationships, class diagram, tree data structure
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Person #4AA"E Professor HAINNANTUSLLL Association TTA One-to-Zero-or-More fIAAE Book WAY
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Book Person StudentCard
0..* 1
Professor Course Student
1 1..* 1 1..*

Figure 1 A class diagram of a simple college system
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“A person can be a professor and can be a student. One professor has none or many books and

has one or many courses. One course has one or many students. One student has one student card.”
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1. meszunananenFusiunng (Preprocessing)

2. n3aaudeAnaNRIaeANgNNUS (Relationship’s Attribute Switch)

3. NFEFENANALAINNENNUS (Class Relationships Order)

4. IR ARNABUEUNNTLIT TN (Starting Class Searching)

5. 383 9fulEimNdNTuSua9Aang (Class Relationships Tree Generation)

6. NIATNAILITENUANNENAUTUIRIAANE (Class Relationships Description Generation)
Tnsszuuasiuinsumnmaaadludunn wazlidussenapauduiuiaesnanaduensnn aai

WA AN 2

Automatic Class Relationships Description

. Preprocessing

Relationship’s Attribute Switch
Class Relationships Order

Starting Class Searching

. Class Relationships Tree Generation

i U

Class Class

abhwNE

Diagram Relationshi

Figure 2 An overview of the Automatic Class Relationships Description System
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Table 1 Class relationship objects from the class diagram of a simple college system
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No. Object ID Class1 Multiplicity1 Relationship Multiplicity2 Class2
1 1 Book 0..x Association 1 Professor
2 2 Student 1 Association 1 StudentCard
3 3 Professor Generalization Person
4 4 Course 1.7 Association 1 Professor
5 5 Course 1 Association 1.7 Student
6 6 Student Generalization Person

2. MIAALTIANANLBUBIANNTNAUS (Relationship’s Attribute Switch)
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Table 2 Class relationship objects after the Relationship’s Attribute Switch

No. Object ID Class1 Multiplicity1 Relationship Multiplicity2 Class2
1 1 Professor 1 Association 0..” Book
2 2 Student 1 Association 1 StudentCard
3 3 Person Generalization < Professor
4 4 Professor 1 Association 1.7 Course
5 5 Course 1 Association 1.7 Student
6 6 Person Generalization < Student
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3. NSIFEIRIAUANNANNUE (Class Relationships Order)
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Table 3 Priority levels of all class relationships

Types of class relationship Priority levels
Realization > 1 (highest)
Generalization < 2
Association 1 to 0..” 3
Association 1 to 1..* 4
Association 1 to 0..1 5
Association 1 to 1 6 (lowest)

FAUANAAMNANNUTAINANT19N 2 NasEIUNZeaa s U nanslum1en 4 TaaBasansu

Object ID ¥uNELAT 3, 6, 1, 5, 4 UAY 2 ANNANAL

Table 4 Class relationship objects after the Class Relationships Order

No. Object ID Class1 Multiplicity1 Relationship Multiplicity2 Class2
1 3 Person Generalization < Professor
2 6 Person Generalization < Student
3 1 Professor 1 Association 0..” Book
4 5 Course 1 Association 1.7 Student
5 4 Professor 1 Association 1.7 Course
6 2 Student 1 Association 1 StudentCard

4. NMFAUMARNRLITNAUNNTUSTENE (Starting Class Searching)
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5. nsas1nuliAnudunuiaaInag (Class Relationships Tree Generation)
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AMNUNUNINARNATBTELLANENAEeE1sdeuanslunng 3 TnasaiaaluaeiduAs Object ID

-Person
|-(3) Generalization < Professor
|----(1) Association 1 to 0..* Book

|----(4) Association 1 to 1..* Course

Figure 3 Class relationships tree from the class diagram of a simple college system

6. NNSASINANLSTTENEANNANNUEURIAAE (Class Relationships Description Generation)
AR US TR AUARL LI ARy AT uaReBLNed LA LA LE

winzut18lumnaned 5 lesuiazasnalszlunussangAuduRUE A NuAn S a IR AANANTLE § sy

AAFUTUSULIL Association 3EULALAAAN ML ANTARNAN TR gaiinedan Tnafinnsuean sy

Taparauaziasuiluamynal saetnspesdszlaaussanaaanduiug iiuandlslunngan 5 fog

Table 5 Words and example sentences for each class relationship

Types of class Words for each class
. ) . ) Example sentences
relationship relationship
Realization > realizes A customer realizes a person.
Generalization < can be A person can be a professor.
One student has one student card.
Association 1 to ... has

One professor has none or many books.
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(3) A person can be a professor.

(1) One professor has none or many books.
(4) One professor has one or many courses.
(5) One course has one or many students.
(2) One student has one student card.

(6) A person can be a student.

(a)

(3) A person can be a professor.

(6) A person can be a student.

(1) One professor has none or many books.
(4) One professor has one or many courses.
(5) One course has one or many students.
(2) One student has one student card.

(b)

Figure 4 Sequence of the sentences from (a) the Top-down traversal and (b) the Level-order traversal
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Toer (a) WWugtluuunisvieslnuanuuuuaas wag (o) Wigduuunisviesiuauuulassau

A person can be a professor.

One professor has none or many books and has one or many
courses.

One course has one or many students.

One student has one student card.

A person can be a student.

(a)

A person can be a professor and can be a student.

One professor has none or many books and has one or many
courses.

One course has one or many students.

One student has one student card.

(b)

Figure 5 Class relationships description from (a) the Top-down traversal and (b) the Level-order traversal
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Fle Edit View Fle Edit View
Class Relationship Tree Class Relationship Tree
- Customer - Customer
- Realization > Person - Realization > Person
B Association 110 0." Rental B Association 110 0." Rental
E| Association Tto 1.* Video E| Association Tto 1.* Video
. Generalization < VideoCD - Generalization < VideoCD
- Generalization < VideoDVD - Generalization < VideoDVD
. - Association 1to 1.* MovieClip . - Association Tto 1.* MovieClip
E| Assomatlon 1to 1 Payment B Assomatlon 1to 1 Payment
- Generalization < CashPayment - Generalization < CashPayment
B Generalization < CardPayment B Generalization < CardPayment
Generalization < DebitCardPayment Generalization < DebitCardPayment
Generalization < CreditCardPayment Generalization < CreditCardPayment
- Association 1to 1 Receipt - Association 1to 1 Receipt
- Association 1to 0.7 Receipt - Association 1to 0.7 Receipt
- Association 1to 0.1 MembershipCard - Association 1to 0.1 MembershipCard
- Employee - Employee
--Realization > Person - Realization = Person
- Association Tto 0.* Rental - Association Tto 0.* Rental
- Association 1to 0.* Payment - Association 1to 0.* Payment
Class Relationship Description (Top-Down Traversal) Class Relationship Description (Level-Order Traversal)
A customer realizes a person. :l A customer realizes a person. :l
One customer has none or many rentals. One customer has none or many rentals, has none or many
One rental has one or many videos. receipts and has none or one membership card.
Avideo can be a video CD and can be a video DVD. One rental has one or many videos and has one payment.
One video has one or many movie clips. Avideo can be a video CD and can be a video DVD.
One rental has one payment. One video has one or many movie clips.
A payment can be a cash payment and can be a card payment. A payment can be a cash payment and can be a card payment.
A card payment can be a debit card payment and can be a credit COne payment has one receipt.
card payment. A card payment can be a debit card payment and can be a credit
COne payment has one receipt. card payment.
One customer has none or many receipts and has none or one An employee realizes a person.
membership card. One employee has none or many rentals and has none or many
An employee realizes a person. payments.
One employee has none or many rentals and has none or many
payments. LI LI
(@) (b)

Figure 6 The example of the Automatic Class Relationships Description System and the results from

(a) the Top-down traversal and (b) the Level-order traversal
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“A customer realizes a person. One customer has none or many rentals. One rental has one or
many videos. A video can be a video CD and can be a video DVD. One video has one or many movie

clips. One rental has one payment. A payment can be a cash payment and can be a card payment. A

card payment can be a debit card payment and can be a credit card payment. One payment has one
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receipt. One customer has none or many receipts and has none or one membership card. An employee

realizes a person. One employee has none or many rentals and has none or many payments.”

%77 VideoCD VideoDVD MovieClip MembershipCard
| 1..7% 0..1

Video <}
1
—
1_ _*
1
1
0..* 1 1 0..* -
Rental Customer Receipt CashPayment
1
0..* i 1
i 1
1 E Payment kJ}———
Employee ! : 0--~
i ! CreditCardPayment
E i CardPayment <:]-——————J
i E> <<interface>> _
T DebitCardPayment

Figure 7 A class diagram of a video rental store
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“A customer realizes a person. One customer has none or many rentals, has none or many
receipts and has none or one membership card. One rental has one or many videos and has one
payment. A video can be a video CD and can be a video DVD. One video has one or many movie clips.
A payment can be a cash payment and can be a card payment. One payment has one receipt. A card
payment can be a debit card payment and can be a credit card payment. An employee realizes
a person. One employee has none or many rentals and has none or many payments.”
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