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Phase 2230. Analyze 

 

<Revised Requirements> 

Reference 

Number 

Function Use case Number and Name 

R1 power on / off 1. Power_On_Off 

R2.1 connect 2. Connect 

R2.2 validate member 3. Validate_Member 

R2.3 unregister member 4. Unregister_Member 

R2.3 unregister member 5. Member_Remove 

R3.1 order coffee + reservation 6. Order_Coffee 

R3.2 receive order 7. Receive_Order 

R4 check reservation 8. Check_Reservation 

R5 multi order 9. Multi_Order 

R6.1.1 order menu 10. Order_Menu 

R6.1.2 order menu direct 11. Order_Menu_Direct 

R6.2 order recipe 12. Order_Recipe 

R6.3.1 order custom 13. Order_Custom 

R6.3.2 order custom direct 14. Order_Custom_Direct 

R7 make coffee 15. Make_Espresso 

R7 make coffee 16. Add_Materials 

R8 music play during making 17. Play_Music 

R9 move turn table 18. Move_Turn_Table 

R10 Notify 19. Notify 

R11 control volume 20. Control_Volume 

R12 maintain water 21. Maintain_Water 

R13 check quantity of materials 22. Check_Quantity 

R14 update member info 23. Update_Member 

R14 update member info 24. Modify_Member 

 

 

 



Activity 2232. Refine Use Case Diagrams 

 

Coffee_Maker_ControllerRemote_Controller

Power_On_Off

Connect

Validate_Member

Unregister_Member

Member_Remove

Order_Coffee
Receive_Order

Check_Reservation

Multi_Order

Order_Menu Order_Recipe Order_Custom

Order_Menu_direct

Order_Custom_direct

Make_Espresso Add_Materials

Play_Music

Move_Turn_Table

Notify

If there is order information
extension points

Control_Volume

Maintain_Water

Check_Quantity

Update_Member

Modify_Member

<<include>>
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<<include>>

<<include>>

<<extend>>

<<extend>>

<<extend>>

<<extend>>

<<extend>>

<<extend>>

<<extend>>

<<extend>>
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<<extend>>
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<<extend>>

User
File_System
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Remote_Device

Water_Nozzle
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Grounds_Nozzle Water_Supply

<<include>>

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Activity 2235. Define System Sequence Diagrams 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



Phase 2240. Design 

 

Activity 2241. Design Real Use Cases 

 

 



 

 



 



 

 



 





 

 



 



 



 

 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Activity 2244. Define Interaction Diagrams 

 

1. Power_On_Off 

is_Power == falseIf

else

 : User  : File_System

Control  : Coffee_Maker

1 : Power_On()
2 : is_Power := Get_is_Power()

3

4 : Init_Setting(): void

5 : Get_Member()

6

7 : Get_Table_Num()

8

9 : Save_Info(): void

10 : Save_Info(Member[10] member, int table_num)

 

 

 

 

 

 

 

 

 

 

 



2. Connect 

is_reg == falseIf

 : User

R_Control Control : Remote_Control

 : Remote_Device

1 : Connect()

2 : Get_Address(): string

3 : Get_Physical_Addr()

4

5 : Send_Addr(addr: string)

6 : Validate_Member(addr: string)

7 : Decide_Reg(is_reg: bool, mem_id: int, maker_addr: string)

8 : Set_Connect(is_reg: bool, mem_id: int, maker_addr: string): void

9 : request_Serial()
10 : Check_Serial(serial: string)

11
12

 

 

 

 

 

 

 

 

 

 

 

 

 



3. Validate_Member 

is_reg == falseIf

10loop

Control  : Coffee_MakerR_Control

 : Coffee_Machine

 : Member

1 : Validate_Member(addr: string)

2 : Validate_Address(address: string): bool

3 : Get_Address(): string

4

5 : Get_Id(): int

6

7 : Get_Physical_Addr()

8
9 : Send_Connect_Result(is_reg: bool, mem_id: int, maker_addr: string)

10 : Decide_Reg(is_reg: bool, mem_id: int, maker_addr: string)

11 : Check_Serial(serial: string)

12 : Check_Serial(serial: string): bool

13

14

 

4. Unregister_Member 

connect_check==trueIf

R_Control

 : User

 : Remote_Control Control

1 : Unregister_Member()

2 : bool connect_check := Check_Connect()

3

4 : Member_Remove(): void

5 : Send_Remove_Request(id: int, addr:string)

6 : Remove_Request(id: int)

 

 



 

5. Member_Remove 

ControlR_Control  : Coffee_Maker  : Member  : Recipe

 : File_System

1 : Remove_Request(id: int)

2 : Remove_Member(id: int): void
3 : Del_Music(path:string)

4

<<create>>

5 : Init_Recipe(coffee: int, milk: int, water: int, syrup: int): void

6 : Set_Recipe(recipe): void

7 : Set_Music(path: string): void

 

6. Order_Coffee 

 : User

 : Remote_ControlR_Control Control

1 : Order_Coffee(order_type:int,  menu_type:int, time:int, coffee:int, milk:int, water:int, syrup:int)

2 : Check_Connect(): bool

3

4 : Order_Coffee(order_type: int, menu_type: int, time: int, coffee: int, milk: int, water: int, syrup: int): void

5 : Send_Order_Request(addr:string, id: int, order_type:int,menu_type:int,time:int, coffee:int, milk:int, water:int, syrup:int)

6 : Order_Request(id: int, order_type: int, menu_type: int, time: int, coffee: int, milk: int, water: int,syrup: int)

 

 

 

 

 

 

 



7. Receive_Order 

order_type==1If

order_type==2If

order_type==3If

time!=2400If

Control  : Coffee_Maker  : OrderR_Control  : Recipe  : Member

1 : Order_Request(id: int, order_type: int, menu_type: int, time: int, coffee: int, milk: int, water: int,syrup: int)

2 <<create>>

3 : Init_Recipe(coffee: int, milk: int, water: int, syrup: int): void

4 <<create>>

5 : Init_Order(time: int, order_type: int, menu_type: int, recipe): void

6 : Set_Id(id: int): void

7 : Add_Reservation(order): void

8 : Order_Custom(Order order)

9 : Order_Menu(Order order)

10 : Order_Recipe(Order order)

 

 

 

 

 

 

 

 

 

 



8. Check_Reservation 

temp_order!=nullIf

temp_type==1If

temp_type==2If

temp_type==3If

1loop

Control  : Coffee_Maker  : Order

1 : Make_Reservation()

2 : Order temp_order := Get_Reservation(time: int)

3

4 : int temp_type := Get_Order_Type()

5

6 : Order_Custom(Order order)

7 : Order_Menu(Order order)

8 : Order_Recipe(Order order)

 

 

 

 

 

 

 

 

 

 

 



9. Multi_Order 

temp_id!=nullIf

make_available==trueIf

temp_bool==trueloop

Control  : Coffee_Maker  : Material : Order  : Member

1 : Multi_Order()

2 : bool temp_bool := Is_Order()

3

4 : Set_Is_Working(is_work: bool): void

5 : Order order := Dequeue_Order()

6
7 : Recipe recipe := Get_Recipe()

8
9 : bool make_available := Is_Material_Available(recipe)

10

11 : int temp_id := Get_Id()

12

13 : Play_Music(play: bool, id:int)

14 : Make_Espresso(recipe:Recipe)

15

16 : Move_Turn_Table(id: int)

17 : Set_Is_Working(is_work: bool): void

18 : bool temp_bool := Is_Order()

19

 

 

 

 

 

 

 

 

 

 



10.  Order_Menu 

temp_bool==falseIf

Control  : Coffee_Maker  : Order : Default_Recipe

1 : Order_Menu(Order order)

2 : Get_Order_Menu(): int

3

4 : Recipe menu := Compare_Menu(menu_type: int)

5 : Get_Menu_Type(): int

6

7

8 : Set_Recipe(recipe): void

9 : Add_Order(order): void

10 : bool temp_bool := Get_Is_Working()

11

12 : Multi_Order()

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11.  Order_Menu_Direct 

temp_bool==falseIf

3loop

Control

 : User

 : Order  : Coffee_Maker : Recipe
 : Default_Recipe

1 : Order_Menu_Direct(menu_type:int)
2

<<create>>

3 : Init_Recipe(coffee: int, milk: int, water: int, syrup: int): void

4

<<create>>

5 : Init_Order(time: int, order_type: int, menu_type: int, recipe): void

6 : Set_Id(id: int): void

7 : Recipe recipe := Compare_Menu(menu_type: int)

8 : Get_Menu_Type(): int

9

10
11 : Set_Recipe(recipe): void

12 : Add_Order(order): void

13 : bool temp_bool := Get_Is_Working()

14

15 : Multi_Order(Order order)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12.  Order_Recipe 

temp_bool==falseIf

Control  : Coffee_Maker  : Member : Order

1 : Order_Recipe(Order order)

2 : Get_Id(): int

3
4 : Recipe recipe := Get_Member_Recipe(id: int)

5 : Recipe recipe := Get_Recipe()

6
7

8 : Set_Recipe(recipe): void

9 : Add_Order(order): void

10 : bool temp_bool := Get_Is_Working()

11

12 : Multi_Order()

 

13.  Order_Custom 

temp_bool==falseIf

Control  : Coffee_Maker

1 : Order_Custom(Order order)

2 : Add_Order(order): void

3 : bool temp_bool := Get_Is_Working()

4

5 : Multi_Order()

 

 

 



14.  Order_Custom_Direct 

temp_bool==falseIf

Control

 : User

 : Recipe : Order  : Coffee_Maker

1 : Order_Custom_Direct(coffee:int, water:int, milk:int, syrup:int)

2

<<create>>

3 : Init_Recipe(coffee: int, milk: int, water: int, syrup: int): void

4

<<create>>

5 : Init_Order(time: int, order_type: int, menu_type: int, recipe): void

6 : Set_Id(id: int): void

7 : Add_Order(order): void

8 : bool temp_bool := Get_Is_Working()

9

10 : Multi_Order(Order order)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



15.  Make_Espresso 

is_Other_Materials() == trueIF

Control

 : Steam_Generator : Blender  : Grounds_Nozzle

 : Recipe : Coffee_Maker

1 : Make_Espresso(recipe: Recipe)

2 : Make_Espresso(recipe): bool

3 : Get_Coffee(): int

4

5 : Blend_Coffee(quantity: int)

6

7 : Steam_Shot(time: int)

8
9 : Dump_Grounds()

10
11 : is_Other_Materials(): bool

12

13 : Add_Materials(recipe:Recipe)

14

15

 

16.  Add_Materials 

Control  : Coffee_Maker  : Recipe

 : Milk_Nozzle  : Syrup_Nozzle : Water_Nozzle1 : Add_Materials(recipe:Recipe)

2 : Add_Materials(recipe): bool

3 : Get_Milk(): int

4

5 : Shot_Milk(time: int)

6

7 : Get_Water(): int

8

9 : Shot_Water(time: int)

10

11 : Get_Syrup(): int

12 13 : Shot_Syrup(time: int)

14

15

16

 



17.  Play_Music 

play == trueIF

else

Control

 : Music_Player

 : Coffee_Maker  : Member

1 : Play_Music(play: bool, id: int)

2 : Control_Music(play: bool, id: int): void

3 : Get_Music(): string

4

5 : Play_Music(path: string)

6 : Stop_Music()

 

 

 

 

 

 

 

 

 

 

 

 

 

 



18.  Move_Turn_Table 

id != 0IF

Control  : Coffee_Maker R_Control : Member

 : Turn_Table1 : Move_Turn_Table(id: int)

2 : Play_Music(play: bool, id: int)

3 : Get_Member_Addr(id: int): string

4 : Get_Address(): string

5
6

7 : table_num := Get_Table_Num()

8

9 : Send_Notify(table_num: int)

10 : Notify(table_num: int)

11 : Move_Turn_Table()

12 : Increase_Table_Number(): void

 

19.  Notify 

R_ControlControl

1 : Notify(table_num: int)

2 : Notify(table_num: int)

 

 

 

 

 

 

 



20.  Control_Volume 

up_down == trueIF

else

 : User

 : Coffee_MakerControl

 : Music_Player

1 : Control_Volume(up_down: bool)

2 : Set_Volume(up_down: bool): void

3 : Volume_Up()

4 : Volume_Down()

 

21.  Maintain_Water 

Water_Q < 5If

Water_Q > 90If

Water_T < 85If

Water_T > 95If

Control  : Material

 : Boiler  : Water_Supply

1 : Maintain_Water()

2 : Start_Supply()

3 : Stop_Supply()

4 : Start_Boil()

5 : Stop_Boil()

 



22.  Check_Quantity 

Water_Q < 5If

else

Coffee_Q < 5IF

else

Milk_Q < 5IF

else

Syrup_Q < 5IF

else

Grounds_Q > 90IF

else

loop

Control  : Material

 : Sensor  : LED_Panel

1 : Check_Quantity()

2 : Check_Material(): void

3 : Water_Q := Check_Water()

4

5 : Water_T := Check_Temperature()

6

7 : LED_On(material: int): void

8 : Water_On()

9 : LED_Off(material: int): void

10 : Water_Off()

11 : Coffee_Q := Check_Coffee()

12 : LED_On(material: int): void

13 : Coffee_On()

14 : LED_Off(material: int): void
15 : Coffee_Off()

16 : Milk_Q := Check_Milk()

17 : LED_On(material: int): void
18 : Milk_On()

19 : LED_Off(material: int): void
20 : Milk_Off()

21 : Syrup_Q := Check_Syrup()

22 : LED_On(material: int): void
23 : Syrup_On()

24 : LED_Off(material: int): void
25 : Syrup_Off()

26 : Grounds_Q := Check_Grounds()

27 : LED_On(material: int): void

28 : Grounds_On()

29 : LED_Off(material: int): void

30 : Grounds_Off()

31 : Maintain_Water()

 



23.  Update_Member 

connect_check==trueIf

R_Control

 : User

 : Remote_Control Control

 : Remote_Device

1 : Update_Member(coffee: int,water: int,milk: int,syrup: int,path: string)

2 : bool connect_check := Check_Connect()

3

4 : Update(coffee: int, milk: int, water: int, syrup: int, path: string): void

5 : Get_Music(path: string)

6
7 : Modify_Member(id: int, addr: string, coffee: int, milk: int, water: int, syrup: int, Music File)

8 : Modify_Member(id: int, coffee: int, milk: int, water: int, syrup: int,Music File)

 

24.  Modify_Member 

Music File == NULLIF

Music File != NULLIF

R_Control Control  : Coffee_Maker  : Member  : Recipe

 : File_System

1 : Modify_Member(id: int, coffee: int, milk: int, water: int, syrup: int, Music File)

2 : Set_Recipe(id: int, recipe, coffee: int, milk: int, water: int, syrup: int): void

3 <<create>>

4 : Init_Recipe(coffee: int, milk: int, water: int, syrup: int): void

5 : Set_Recipe(recipe): void

6 : Get_Music_Path(Music File)

7

8 : Set_Music(id: int, path: string): void
9 : Set_Music(path: string): void

 

 

 

 

 

 



Activity 2245. Define Design Class Diagram 

 



◎Conclusion 

 

OOAD의 좋았던점  

 - use case에서부터 시작 하기 때문에 만들어진 결과물이 사용자가 요구하는 기

능을 모두 포함 하고 있다. 

 - 함수 각각의 기능들이 독립적이기 때문에 구현하는 사람 입장에서 전체 흐름

을 파악하지 못해도 구현에 지장이 없다. 따라서 디자인하는 사람과 구현하는 사

람을 분리할 수 있다. 

 - 두번째 cycle을 돌 때 시스템 요구사항의 변화가 있었음에도 불구하고, 첫번째 

cycle에서 나온 결과물의 많은 부분을 그대로 사용할 수 있었다. 그래서 시스템을 

유지보수할 때 시갂과 비용을 절약할 수 있고, 점진적인 개발이 가능하다. 

  

  

OOAD의 안좋았던점 

 - System 전체의 흐름을 파악하는 것이 어렵다. 

 - System boundary가 명확하지 못하면, 다음단계로의 진행이 매우 어렵다. 

 - 실시갂으로 처리되어야 하는 부분을 표현하기가 힘들다. 

 - Diagram이 너무 많기 때문에, 어떤 것을 표현할 때 어떤 Diagram을 사용해

야 할지 선택이 어렵고, 여러개의 Diagram을 그려야 하므로 시갂이 많이 소모된

다. 

 - 처음 OOAD를 사용하는 사람이 이해하기가 매우 어렵다. 

  

 

이번 프로젝트를 통해 느낀점 

 - 개발할 분야의 Domain에 대한 사전지식이 매우 중요하다. 

 - 첫번째 cycle에서 미쳐 고려하지 못했던 사항들을 두번째 cycle에서 추가하는 

것이 가능해서 보다 완벽하게 디자인 할 수 있었다. 

 

 

 

 

 



◎ Appendix 

 

 Generated code 

 

- Coffee_Maker class 

 

// 

// 

//  Generated by StarUML(tm) Java Add-In 

// 

//  @ Project : Untitled 

//  @ File Name : Coffee_Maker.java 

//  @ Date : 2011-05-05 

//  @ Author :  

// 

// 

 

 

 

 

public class Coffee_Maker { 

 private int table_num; 

 private string serial_num; 

 private int order_count; 

 private int reservation_count; 

 private Queue<Order> order_queue; 

 private List<Order> reservation_array; 

 private bool is_working; 

 private Member member[]; 

 private Default_Recipe default_recipe[]; 

 private bool is_music_playing; 

 private bool is_power; 



 public Recipe Compare_Menu(int menu_type) { 

  

 } 

  

 public bool Check_Serial(string serial) { 

  

 } 

  

 public void Add_Order(Order order) { 

  

 } 

  

 public bool Validate_Address(string address) { 

  

 } 

  

 public Recipe Get_Member_Recipe(int id) { 

  

 } 

  

 public bool Is_Order() { 

  

 } 

  

 public void Set_Is_Working(bool is_work) { 

  

 } 

  

 public bool Get_Is_Working() { 

  

 } 

  



 public Order Dequeue_Order() { 

  

 } 

  

 public string Get_Music(int id) { 

  

 } 

  

 public int Get_Table_Num() { 

  

 } 

  

 public string Get_Member_Addr(int id) { 

  

 } 

  

 public void Increase_Table_Number() { 

  

 } 

  

 public bool Add_Member(string addr) { 

  

 } 

  

 public void Add_Reservation(Order order) { 

  

 } 

  

 public Order Get_Reservation(int time) { 

  

 } 

  



 public void Set_Recipe(int id, Recipe recipe, int coffee, int milk, int 

water, int syrup) { 

  

 } 

  

 public void Set_Music(int id, string path) { 

  

 } 

  

 public void Set_Volume(bool up_down) { 

  

 } 

  

 public void Remove_Member(int id) { 

  

 } 

  

 public void Init_Setting() { 

  

 } 

  

 public void Save_Info() { 

  

 } 

  

 public bool Get_is_Power() { 

  

 } 

  

 public bool Make_Espresso(Recipe recipe) { 

  

 } 



  

 public bool Add_Materials(Recipe recipe) { 

  

 } 

  

 public void Control_Music(bool play, int id) { 

  

 } 

} 

 

 

-Default_Recipe class 

// 

// 

//  Generated by StarUML(tm) Java Add-In 

// 

//  @ Project : Untitled 

//  @ File Name : Default_Recipe.java 

//  @ Date : 2011-05-05 

//  @ Author :  

// 

// 

 

 

 

 

public class Default_Recipe extends Recipe { 

 private int menu_type; 

 public Coffee_Maker 1; 

 public int Get_Menu_Type() { 

  

 } 



} 

-Material class 

// 

// 

//  Generated by StarUML(tm) Java Add-In 

// 

//  @ Project : Untitled 

//  @ File Name : Material.java 

//  @ Date : 2011-05-05 

//  @ Author :  

// 

// 

 

 

 

 

public class Material { 

 private int water_Q; 

 private int water_T; 

 private int coffee_Q; 

 private int grounds_Q; 

 private int syrup_Q; 

 private int milk_Q; 

 public bool Is_Material_Available(Recipe recipe) { 

  

 } 

  

 public void Check_Material() { 

  

 } 

  

 public void LED_On(int material) { 



  

 } 

  

 public void LED_Off(int material) { 

  

 } 

} 

 

-Member class 

// 

// 

//  Generated by StarUML(tm) Java Add-In 

// 

//  @ Project : Untitled 

//  @ File Name : Member.java 

//  @ Date : 2011-05-05 

//  @ Author :  

// 

// 

 

 

 

 

public class Member { 

 private int id; 

 private string address; 

 private Recipe own_recipe; 

 private string music_path; 

 public int Get_Id() { 

  

 } 

  



 public Recipe Get_Recipe() { 

  

 } 

  

 public string Get_Music() { 

  

 } 

  

 public void Set_Recipe(Recipe recipe) { 

  

 } 

  

 public void Set_Music(string path) { 

  

 } 

  

 public string Get_Address() { 

  

 } 

} 

 

-Order class 

// 

// 

//  Generated by StarUML(tm) Java Add-In 

// 

//  @ Project : Untitled 

//  @ File Name : Order.java 

//  @ Date : 2011-05-05 

//  @ Author :  

// 

// 



 

 

 

 

public class Order { 

 private int time; 

 private int id; 

 private int order_type; 

 private int menu_type; 

 private Recipe recipe; 

 public void Init_Order(int time, int order_type, int menu_type, Recipe 

recipe) { 

  

 } 

  

 public int Get_Order_Menu() { 

  

 } 

  

 public void Set_Recipe(Recipe recipe) { 

  

 } 

  

 public void Set_Id(int id) { 

  

 } 

  

 public int Get_Time() { 

  

 } 

  

 public int Get_Order_Type() { 



  

 } 

  

 public int Get_Id() { 

  

 } 

  

 public Recipe Get_Recipe() { 

  

 } 

} 

 

-Recipe class 

// 

// 

//  Generated by StarUML(tm) Java Add-In 

// 

//  @ Project : Untitled 

//  @ File Name : Recipe.java 

//  @ Date : 2011-05-05 

//  @ Author :  

// 

// 

 

 

 

 

public class Recipe { 

 protected int coffee; 

 protected int milk; 

 protected int water; 

 protected int syrup; 



 public void Init_Recipe(int coffee, int milk, int water, int syrup) { 

  

 } 

  

 public int Get_Coffee() { 

  

 } 

  

 public int Get_Milk() { 

  

 } 

  

 public int Get_Water() { 

  

 } 

  

 public int Get_Syrup() { 

  

 } 

  

 public bool is_Other_Materials() { 

  

 } 

} 

 

-Remote_Control class 

// 

// 

//  Generated by StarUML(tm) Java Add-In 

// 

//  @ Project : Untitled 

//  @ File Name : Remote_Control.java 



//  @ Date : 2011-05-05 

//  @ Author :  

// 

// 

 

 

 

 

public class Remote_Control { 

 private bool is_connect; 

 private int member_ID; 

 private string coffee_maker_addr; 

 public bool Check_Connect() { 

  

 } 

  

 public string Get_Address() { 

  

 } 

  

 public void Set_Connect(bool is_reg, int mem_id, string maker_addr) { 

  

 } 

  

 public bool Is_Music_Vaild(string path) { 

  

 } 

  

 public int Get_ID() { 

  

 } 

  



 public void Member_Remove() { 

  

 } 

  

 public void Order_Coffee(int order_type, int menu_type, int time, int 

coffee, int milk, int water, int syrup) { 

  

 } 

  

 public void Update(int coffee, int milk, int water, int syrup, string path) 

{ 

  

 } 

} 

 

 

 


