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UML 2.5 Classifiers [#===| [ » | [ | s
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Classifier
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Classifier

I'Jl:l Encapsulated A

cf. https://www.uml-diagrams.org/classifier.html
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@ getSum(): long

(D) interface

A op(): string
< op2(): float

(A) AbstractClass

@ opT|): string
m op2(): float

.{}nl-::-rr

RED,
GREEN,
ELUE;
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@startuml interface Interface { /' QUE{IO|A '/
' 2elA (st 2 FM) ~op1(): string
class MyClass { #op2(): float
-n: int /' attribute '/ 1
+getSum(): long /' operation '/
} P EAY
enum Color {
/' & SelAS RED,
49 (o3 = 4. = o= 7Is) GREEN,
'/ BLUE,
abstract class AbstractClass { 1
+op1(): string {abstract} @enduml

-op2(): float
}



@startuml
=
class MyClass {
private int n
public long getSum()

}

T R LIES

A
=93

'/

abstract class AbstractClass {
{abstract} public string op1()
private float op2()

}

Ul

PlantUML A&

interface Interface { /' QIE{L{|O|A '/
string op1()
protected op2()

}

e
enum Color {enum Color {
RED(0),
GREEN(1),
BLUE(2);
/- A - EE B BA] Y
-- Attributes --
private int n
-- Opertations --
public Color(int n)
public int getValue();

}
@enduml
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@startuml

package "Up To Bottom" {
class1 <|-- class2
class3 <|.. class4
class5 *-- class6
class7 o-- class8
class9 +-- class10

}

package "Left to Right" {
class11 -right-> class12
class13 .right.> class14

}
@enduml



PlantUML A&
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Character | Icon for field | Icon for method | Visibility

- | O private

# Q < protected

~ A L package private
+ o @

public
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OjER|EE

cf. https://www.uml-diagrams.org/property.html
9| (informal)

- property == [visibility ] [/] property-name [ "' property-type] ['[' multiplicity '1'] [ '=' default-value ]
[ property-modifiers ]

- visibility == '+ | '~ | # |
- property-modifiers ::= '{' property-modifier [ '' property-modifier]* '}
- property-modifier ;= 'id" | 'readOnly' | 'ordered' | ( 'seq' | 'sequence' ) | 'unique' | 'nonunique’ |

'union’ | 'redefines’ property-name | 'subsets’ property-name | property-constraint
Forward slash '/' means that the property is derived.

OIldl > tSot= AtHE 2

- + name : String -> public String name;
- -n:int -> private int n;
- # animalType : Animal -> protected Animal animalType;

KHeE: QIAEA B = EHE (field)
- ¢f https://docs.oracle.com/javase/tutorial/java/nutsandbolts/variables.html
C++: HH H= (member variable)



https://www.uml-diagrams.org/property.html
https://docs.oracle.com/javase/tutorial/java/nutsandbolts/variables.html
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- cf. http://www.uml-diagrams.org/operation.html

- 89| (formal): operation .= [ visibility] signature =~ ool
- visibility .= '+ | - | '# | '~
- signature .= operation-name '(' [ parameter-list] ') ["' return-spec ]
- parameter-list .= parameter [ '' parameter [*

- parameter .= | direction | parm-name "' type-expression | '[' multiplicity']' ]
[ '=' default] [ parm-properties |
- direction :="'in" | ‘'out' | ‘'inout'
- return-spec = [ return-type] [ '[| multiplicity "' ]
- O > Cfsot= 2=
- + getName() : String - public String getName() { return name; }
- + setN(in n: int ) : void - public void setN(int n) { this.n = n; }
- # getAnimaIType() : Animal > protected Animal getAnimalType() { ? }
- AtHE: A E (method) / C++: HIH &t (member function)


http://www.uml-diagrams.org/operation.html
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Student ® PublicStudent

class Student{ public class PublicStudent {

} }
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PlantUML 2 =: c¢d-01.txt

@startuml /A X S X[/
" left to right direction

' skinparam classAttributelconSize 0
" BEA|E O B A Yts

class Student {

}

+class PublicStudent {

hide circle /' &X| 2X|/
@enduml /'AHH| 2X]|'/
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Al A . = M
25 02: O EE| R ELQ} 24| 0]
- public class Student {
Studen private String id;
-id: string private String name;
-name: string
+o5tring(): string public String toString() { ... }

}
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PlantUML 2 =: cd-02.txt

@startuml /A X S X[/

" left to right direction

skinparam classAttributelconSize 0
" HA[E FUOMEEE AT TS

class Student {
-id: string /' string E£= String 2% 7+5
-name: string
+toString(): string

hide circle /' &X| 2X|/
@enduml /'AHH| 2X]|'/
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- TestDrive 2ei20|= & HME main()0] A=
- TestDrive Z2i22| main()0f| A Student CIAEHAZ M
AESHY EEZ g

- OIE B2 "tests"= 2FO0|H, p= 2E A2 =S LIEIH.

0Z

oo =

0%

of7| =0 2fE A S

Student

TestDrive

__ Ptosts > -id: string
-name: string

+main{in arqs:string[™]) : void

+Hastring( ). string
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@startuml /'AHH| 2 K]/

left to right direction

skinparam classAttributelconSize 0
" HA[E O MEEERE A Y Vs

class Student {
-id: string
-name: string
+toString(): string
}

class TestDrive {

+main(in args: string[*]) : void {static}

}

TestDrive ..> Student : tests >

hide circle /' &X 2X|'/
@enduml /' AHH| 2K/

cd-03.txt

PlantUML A&
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2504: it S| (Java 25

- Java 25= ?ot0 45032 SoliA CHO[O{ O Student ‘d-F A2t sayHello() MM =7} ==
7HEl Aty
student
S -id: string
=stUTive _ Miesis _y/-Name: string
+mainfin arqs:string[™]) : void +5tudent(in id: string, in name: string]
+sayHellof): vaid
Hostring(): string
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PlantUML A E: cd-04.txt

@startuml| /'AHK| X[/

left to right direction

skinparam classAttributelconSize 0
" EAE A MER R A TS

class Student {
-id: string
-name: string

+Student(in id: string, in name: string) /' ‘4’d%} '/
+sayHello(): void
+toString(): string

class TestDrive {
+main(in args: string[*]) : void {static}

}

© > 7|2 & O|Fd(depedency)2 LtEFH.
TestDrive ..> Student : tests >

hide circle /' &H =X]|'/
@enduml /'AHH| =2X|'/
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- Java I E O
class Student {

}

// Ot A2t
private Address homeAddress;
// Olot 4=

2o SejAo| OHEZ|REZ e,
Address
S -City: string
-id: string 5 -Ou: string
-name: string 1 -streetMame: string
-homeAddress | _flgildi - i
+toString(): string buildingMumber: string

EEEH F4m
M EES, =8,
dEz Hs=E 74

+Hostring(): string
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@startuml /'AHH| 2 K]/

left to right direction

skinparam classAttributelconSize 0
" HA[E O MEEERE A Y Vs

class Student {
-id: string
-name: string

+toString(): string
}

class Address {
-city: string
-gu: string
-streetName: string
-buildingNumber: string

+toString(): string

PlantUML A&

cd-05.txt

note right of Address
EEY Fas

Al B8,

ERY ds ez A4
end note

Student ----> "1Wn-homeAddress" Address

hide circle /' &K 2X|'/
@enduml /'AHH| XY/
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=
ALtof ofsf AZ=l AN 2 7+ E= OHEE|RE, Oj7H'H-2f 7|+=5F [0
AEoHA| 2 8%0= g8 2= otLtE 2|0O|
270 Ol 8% 0| HE9| OhE &= /U= HEO[L} ZEM SEfAF ArE5H0f .
Ctasd of
- *: 071 O|4
. * . Al
1. 17 0|4 Course
10107 Student -idt: strin
- min.max : min ~ max 7 - string | ":*; |
-id: -name: string
. * AL} 257 7 O| At
0,2.59.* @7t 2~571, 97} O] _name: string 3.8 |-year int
+0String(): string “COUrses | -semester. int

+oString(): string
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PlantUML 2 E: cd-06.txt

@startuml! /AN =X|'/ class Course {

left to right direction -id: str.mg .
-name: string

skinparam classAttributelconSize 0 -year: int
" HA|El 27O A BF EfoF ZH Y Ths -semester: int

+toString(): string

}
class Student {
-id: string
-name: string Student ---> "3..8#n-courses” Course

+toString(): string !
} hide circle /' A 2X|'/
@enduml /'AFH| = X[/



IR
0x

PlantUML A&

Whole

Part

Oowner

Ward
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PlantUML A E: cd-07.txt

@startuml| /'AHK| X[/
left to right direction
" HA[E FUOMER B AE TS

class Whole
class Part

Whole o--> Part /' &st Y/

class Owner
class Ward

Owner *--> Ward /' &AM Y

hide circle /' &X| &X|'/
@enduml /'AHH| 2X|'/
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A 508: 2/3-Deep Copy
.%1

- Address K| A I Vector2 791 &l .
. . _ o - zif = [ =5
Address

+setline(n:int, line: string): vaid
+

*

itslines

String
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PlantUML 2 E: cd-08.txt

@startuml /'AHH| 2 K]/

'left to right direction

skinparam classAttributelconSize 0
" HA[E O MEEERE A Y Vs

class Cloneable <<interface>> /' EE= interface Cloneable '/
class Address {

+setlLine(n:int, line: string): void
}

class String

Cloneable <|-- Address
Address *---> "*WhnitsLines" String

hide circle /' &X 2X|'/
@enduml /'AHK| 2K/



. Employee

O id: string
O name: string
O age: int

@ toString()

PlantUML A&

@ Shape

O itsAnchorPoint

@ draw()

.SalarledEmplnyee

[\

. Rectangle
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PlantUML 2 E: cd-09.txt

@startum|

class Employee {
-id: string
-name: string
-age: int
+1toString()

}

' class SalariedEmployee

Employee <|-- SalariedEmployee

abstract class Shape {
-itsAnchorPoint: Point2D[2..*]
+draw() {abstract}

}

class Rectangle {
+draw()

}

Shape <|-- Rectangle

@enduml
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- QI | 0| A = interface == class ... <<interface>> @AIOZ A8 s
zinferfaces © ainterface s . Il
ButtonListener ButtonListener

A - .
| | !
! ! @ ButtonDiallerAdapter
ButtonDiallerAdapter @ ButtonDiallerAdapter
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PlantUML 2 =: cd-10.txt

@startuml /A K| FX]'/
'left to right direction
skinparam classAttributelconSize 0

CEA|E PZHOABE EHOE EH TS

" interface ButtonListener
class ButtonListener <<interface>>

ButtonListener <|.. ButtonDiallerAdapter

" hide circle /' &X| X[/
@enduml /'AHK| =X]'/



- Oj7fH= O|FEM : >~ : <<parameter>>

. AHAM
oo

- x|

O|_7F_A‘|.
—l - O .

O|_7F_A‘|.
—l - O .

">
">

~S

~S

. <<Creates>>
- <<local>>

PlantUML A&

Al

alocals

B1
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@startuml /AKX = X[/

class AT

O|E B QEES YAIHOR EHE 1B AL
A1 .> B1: <<parameter>>

A2 .> B2 : <<creates>>
A3 .> B3 : <<local>>

@enduml /'AHH SX|'/
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class A1 { class A2 {
public op(B1 b) { public B2 makeB2() {
/] SEF return new B2();
} }

} }



(XY o|&4HM]

class A3 {
public void foo() {
B3 b = new B();
// use b

)
)

class B3 { /* AMEF */ )

PlantUML A&
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- 7|12 Zf(symbolic value) O| 2|0 = OfiHot £ ZX| pi= AFE 2ol S E0[7] f5t
o AtE
- UMLYIA = «<enumeration> 7| ES AIESI0 HA|

1 _ _ public enum Color { public enum Color {
genumeralions RED, WHITE, BULE; RED(“red”),
@ . MyColor WHITE(“white”),
Color public String toString() { BLUE(“blue”);
switch(this) {
EED EEI?-;—E case FED:” » private String value;
return “red”;
WHITE ’ case WHITE: private Color(String value) {
BLUE ELU E; return “white”; this.value = value;
_ ] case BLUE: }
return “blue”; public String toString() {
default: return value;
return “no color”; }
} }



PlantUML 2 E: cd-12.txt

@startuml /A& = X|'/

class Color <<enumeration>> {
RED
WHITE
BLUE

}

enum MyColor {
RED,
WHITE,
BLUE;

}

@enduml /'AHH| 2X]|'/

PlantUML A&
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- NAEDE AL RHYE) 71 4BEES AAH R BEcts &7
- QA0 Clojoj 1Mol F8 T4 224
3 5). AlLHES A-ESt=

. OE{(Actor): A|A BT} ASERSIE 9|

Aot= T=ASIH, A|AH= F0 =X
F2AH 0| A (Use Case): A|AEIO| X SdtE 7|5 e AMH|A AT A|ABIS Soff =d5t= &
SHE oj0[oin, ElY RYOR HY
- A (Relationship): AE 2} FAAHO|A, FAFAHO[A ZHO| 2HA
A2 2A (Association): LE{QF SAHO|A I MTSEE HF

X~
o

St BAH| (Generalization): U E = SAH O|A 7Ho| ABtS/E4S| 2HAH B
=g 24 (Include): StLIQ 19.-¢5'1|O|¢7f CIE2 QA 0|AL] 7|58 ESHSt= ZHL2 AR
2Hxt #H (Extend): SHLIQ| SAFO| AT} CHE SAHO|AQ| 7|52 SHASHE B2 AR
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e
e
HI
J
X
JH
0x



PlantUML Z E: uc-01.txt

@startuml
left to right direction

A D7) as UCT

-
n
M
(@)
Q
n
D
—
—_—

@enduml

PlantUML A&
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Stickman (7| &) awesome Hollow
? 0 o % &
@ @ Customer Operator
Customer Operator Customer  Operator
O 2
% @ Manager

Manager
Manager
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@startuml
' skinparam actorStyle awesome
' skinparam actorStyle Hollow

:Customer: as A1
actor Operator as A2

actor Manager as A3

@enduml
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g=edl s S 271

A0
08
=



@startuml
left to right direction

actor 028 as A1
=X} as A2
-2F2| X} as A3

usecase "&t
usecase "
usecase "&t

M 28 =7h

PlantUML A&

A1 --> UC1
A2 --> UC1
A2 --> UC2
A3 --> UC3
A3 --> UC4
@enduml



Recycling Machine \

PlantUML A&

=2 Fs =4 27

2 el A
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PlantUML I E: uc-04.txt

@startuml A1 --> UCT

left to right direction A2 --> UC1
A2 --> UC2
A3 --> UC3

actor 1 a5 A1 A3 --> UC4

=Xt as A2

22| X} as A3 @endum|

package "Recycling Machine" {
usecase "2t R7| flet 24 E7|" as UCT
usecase "L HIM ZEH" a5 UC2
usecase "EF:L 7tA #HA" as UC3
(M =& =71 as UC4



PlantUML A&

2YLE B2 ol % %

Professor Student
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PlantUML I E: uc-05.txt

@startuml (212l) as UCT

' left to right direction (=& A138) as UC2

top to bottom direction (F=ZAE HE =29l) as UC3
actor User as A1 A1 -right-> UC1

actor Student as A2 A2 -left--> UC2

actor Professor as A3 A3 -l--> UC3

Al <|-- A2

A1 <|-- A3 @endum|
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@startuml

actor AFE Xl as A1
()\f-Q-If 15) as UC1
(&= 21F) as UC2
(X 215) as UC3

UC1 <|-- UC2
UC1 <|-- UC3

[ --> Al >0 2 &= shatg disko| X2 & Y
A1 -right-> UCT

@enduml



ofo

L

2 A

N
T

i

ol %I-

Extension Points

_ «extend»

A
D
o
=
)
£
/

/

AtE A

«include»

—_—

AZXL D2}

70

oJ

0




@startuml

left to right direction

actor AFE2Z} as Al

" (A8 A 213) as UCl

UC1 as (AtEZR} QS

(Y= 21=) as UC2
(22 21&) as UC3

UC1 <|-down- UC2
UC1 <|-d- UC3

PlantUML A&

E: uc-07.txt

usecase UC4 as "F=

x*¥Extension Points*x*

F= 39U AE9
Mzl QS 4%
F= A"

(=== HZE) as UCS
(== F4) as UC6
Al --> UC4

Al --> UC6



uc4 ..> UC1 :
uce ..> UC1 :
UC4 <.. UC5 :

note as N1
ArEAr 1D ¢
ANEA Q1S E
end note

UC1 -- N1

@enduml

<<include>>
include>>
«extend>>

PlantUML A&
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H507-1: =g, 2% 2HA| (default direction)

FZ012|
Extension Points
=2 0l AS9

INE=DN;
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PlantUML I E: uc-07-1.txt

@startuml usecase UC4 as "F=E56}7|

actor A2 A} as Al xkExtension Points#x
22 20 AE9)

" (AF8AF 21F) as UCl D7 ¢S Ae

UC1 as (AIEA} 1= =9 A"

ot ol=) as UC2

(A ¢IS) as UC3 (F&= 71&) as UG
(F= F4) as UC6

UC1 <}-- UC2

UC1 <j-- UC3 Al -r-> UC4

Al -r-> UCe



UC4 ..> UC1 : <<include>>
UC6 ..> UC1 : <<include>>
UC4 <.r. UC5 : <extend>>

note as N1
AFE A ID2} &S
A8 2F 012 E|H ot &
end note

UC1 .r. N1

@enduml

PlantUML A&
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- 2% O] 5. swast
- 241K O|E1} SeA: swa skt
H

- AMAE &=XH CHO|O] 13 (System Sequence Diagram)

- AEERH AAH(System)0| A TEE|= O|HEZ HHE

- =AM THAO M A|AE @IH O[S mASHY dA ThAS] 4l CHO|O 13 08 [If A|IMECE ALE
A 7 AR =& 24 (tEor 20| HEHF AFESHA| R0t F)

|
A BAOCAM R0 22t S0 HME 7| (2L 7 A, MK, AE[E] 2L )

J

rui J§
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At Cro]o1eH 1

0
M

Casher -System Casher -System

" makeMNewSale ! " 1 makeNewSale '

: () > : 0 >
loop__/ [1.100] : loop__/ [1.100] :

| enterlmm(immld,quantitﬂ}i | 2 enterltem(itemid, quantity) }.-1:

:..;: description, subtotal : :..;: 3 description, subtotal :

E endSale() }ﬂ: : 4 endSale() }4:

:1.{ total with taxes E :1.{ 5 total with taxes E

. makePayment{amount) }: . 6 makePayment{amount) }:
:Casher Ao :Casher Ao
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PlantUML 3 E: sd-01.txt

@startuml A1 -> S : endSale()
"A1 <-- S : total with taxes
actor "<u>:Casher" as AT return total with taxes

participant "<u>:System" as S
A1 -> S : makePayment(amount)
" autonumber 1

A1 -> S : makeNewsSale() @enduml
loop 1..100

A1 -> S : enterltem(itemld, quantity) /' request '/

A1 <-- S : description, subtotal /' response '/

end



PlantUML &!

Casher tem
' 1.1 makeNewSale :
: () >

loop /  [upto 100 times] :
| 2.1 enterltemiitemid, quantity) 3-1:
:{ 2.2 description, subtotal :
' 34 endSal |
; endSale() 3"1
' 3.2 total with tax '
< wi es :
4.1 makePayment{amount) }:

. 42 receipt, cha
< P nge

tem
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PlantUML I E: sd-02.txt

@startuml

actor "<u>:Casher" as AT
participant "<u>:System" as S

autonumber 1.1 /"1.10or 1.1.1 "/
A1 -> S : makeNewSale()

autonumber inc A

loop upto 100 times
A1 -> S : enterltem(itemld, quantity)
return description, subtotal

end

autonumber inc A
A1 -> S : endSale()
return total with taxes

autonumber inc A
A1 -> S : makePayment(amount)
return receipt, change

@enduml
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- Boundary S22 (B4 2e2l2)

R O=|o|-
| ABIT} 9| OHE| 7t AB X
NE= |-O|E-|Jl-||0| o =|/§E=| X 2|

I

. EXI
=1 O
- QUE MA Lt BA ®HH
- ArEX} QIHIO|A =& et
- OAl: 291 2t ALEA HE 18 & A0 E0M 3t
- Control 222 (M0 SEf2)
. oAt
1=
- boundary, entity 22 7t 4= 2 22|
o A|AHISHAl H|RL|A 2 A =3
NEars §% X o

- §%4:
oy 2E 7
- boundary 2212 27 XN, entity S22 =H
- o2 Saa 7h gy 2t
- OlAl F2 K2 25, olfl ot 23, HjojH #HY 24



- Entity Sci2 (AE|E| SEHL)
XL

- Al2E iy HOlH &

SN HOolH Mg 5 2e

=
. E%

A
. HlolE M/AN 75 X3

. H[=LA 0] m2 HolE B

- Al AMFEA EE, SF &,

TE HE

ojo{azi2 =11 &= HAX| 7 L™
o}0] Ar&E5HOF & PlantUMLO|A =

PlantUML A&

ot otHY| 2|7 o2

= newpageg 285y 2™ —.'?'_—
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@ -@ & O O

-Professor -ProfessorCourseOption :AddCourseOffering :ProfessorCourseManager c:Course :CourseOffering

>

enter password

" werify password

I enter semester

' add an offering

|  display 3>

authentication result | |

Y. Y

-Professor -ProfessorCourseOption :AddCourseOffering :ProfessorCourseManager c:Course :CourseOffering

@ @ QO QO
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O O “ O O

-:Professor ProfessorCourseOption :AddCourseOffering :ProfessorCourseManager c:Course :CourseOffering

select Math 101

Y

getOffering(c: Course) }i :
. getOffering() }

—

get offering >

course offering '

3

course offering

course offering

display course offering

-]

e SEEEEEEE

-:Professor ProfessorCourseOption :AddCourseOffering :ProfessorCourseManager c:Course :CourseOffering

@ @ & O O




:CourseOffering

c:.Course

:AddCourseOffering :ProfessorCourseManager

:ProfessorCourseOption

course offering
display course offering

>
>

>
>
>

authentication result

enter password

:Professor

:AddCourseOfferi ng :ProfessorCourseManager

O

:CourseOffering

O

c:Course

O

:ProfessorCourseOption

:Professor
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@startuml

actor "<u>:Professor" as A1l
boundary "<u>:ProfessorCourseOption" as B1 #orange
boundary "<u>:AddCourseOffering" as B2 #orange

control "<u>:ProfessorCourseManager" as C1 #cyan
entity "<u>c:Course" as E1 #FFFF66

entity "<u>:CourseOffering" as E2 #FFFF66

A1 -> B1 : enter password

B1 -> B1 : verify password

A1 <-- B1 : authentication result

PlantUML A&

A1 -> B1:
A1 -> B1:
B1 -> B2 :

newpage
A1 -> B2 :
B2 -> C1:
C1 -> E1:
E1 -> E2:

E2 --> E1:

E1 --> C1
C1-> B2:
B2 -> B2:

@enduml

enter semester
add an offering
display

/ Ho|x| £
select Math 101
getOffering(c: Course)
getOffering()

get offering

course offering

. course offering

course offering
display course offering
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% @ O O O O

:Professor :ProfessorCourseOption :AddCourseOffering :ProfessorCourseManager c:Course :CourseOffering

' enter password

-

verify password _ ' ;' a
=7t (HA[R] ==9
1 £ Otefot| #(=)

| authentication result |
l{ T ]

I enter semester i i
k }--— i
' add an offering ' ! ' ' '
| > | | | |

I _display >D I I I
:Professor :ProfessorCourseOption :AddCourseOffering :ProfessorCourseManager c:Course :CourseOffering

@ @ O Q O
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O

O O

N

:Professor :ProfessorCourseOption  :AddCourseOffering  :ProfessorCourseManager c:Course :CourseOffering

' select Math 101 ' ' ' ' '

I i > I | I

: : getOffering(c: Course) }i : :

| | tOfferi | |

[ [ 9¢ Eﬂﬁﬂ[] }_ [

[ [ get offering [

E E < course offering .

E E < course offering . E

| | course offering | |

: : display course offering | : :

' select offering : ' ' ! '

. . -n I | I
-Professor :ProfessorCourseOption  :AddCourseOffering  :ProfessorCourseManager c:Course :CourseOffering

@ @ o QO O
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PlantUML A E: sd-03-2.txt

@startuml A1 -> B1 ++: add an offering
deactivate

actor "<u>:Professor" as A1

boundary "<u>:ProfessorCourseOption" as B1 #orange B1 -> B2 ++: display

boundary "<u>:AddCourseOffering" as B2 #orange deactivate

control "<u>:ProfessorCourseManager" as C1 #cyan newpage /' H|O|X| 2& '/

entity "<u>c:Course" as E1 #FFFF66 A1 -> B2 ++: select Math 101

entity "<u>:CourseOffering" as E2 #FFFF66 B2 -> C1 ++ : getOffering(c: Course)
C1 -> E1 ++: getOffering()

A1 -> B1 ++ : enter password E1 -> E2 ++: get offering

B1 -> B1 : verify password return course offering

A1 <-- B1 --: authentication result return course offering

A1 -> B1 ++: enter semester return course offering

deactivate



PlantUML A&

B2 -> B2 ++: display course offering
deactivate
deactivate

A1 -> B2 ++: select offering

@enduml
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A 504: ‘4B H(Lifeline)

% O O O

User Login :LoginHandler :MainMenu  :LoginFailure

' 1 submit_login(id, password)_ '
|:||%7| D'||A|7\| \; 2 request_login(id, paﬁsnmrd),J'_

| 7| OIAIA| 3create | .popAgent| ZHA|

| ! ores |

[ [ 4 validate() | [

: : < 5 isLnginSumes:H return :

: : 6 delete X 2| A
| [Condition (guard)] 7 lisLoginSuccess] «redirect» }: :
R |

| 9 [not isLoginSuccess] aredirecty

User ‘Login ‘LoginHandler ‘PopAgent :MainMenu  :LoginFailure
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@startuml

actor User as AT

boundary "<u):Login" as PL

control "<u):LoginHandler" as PLH
participant "<u>:PopAgent" as PPA
boundary "<uy:MainMenu" as PMM
boundary "<u):LoginFailure" as PLF

autonumber 1
A1 -\\ PL :
activate PL

submit login(id, password)

o ++ CHA S (F7I2M 2 M E4Ql&0I0)

. — HEH[Ed3F

PlantUML A&

E: sd-04.txt

autonumber 1.1
PL => PLH : request login(id, password)
activate PLH

PLH -> PPA ** . create
deactivate PL
PLH -> PPA : validate()

activate PPA
return islLoginSuccess

' PLH <{-- PPA : isloginSuccess 2} S5t
' returnO| O Zt&eah,
PLH -> PPA !l : delete
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PLH -> PMM : [isLoginSuccess] <Kredirect>)
PMM —-\\ AT

PLH -> PLF : [not isLoginSuccess] <{Kredirect>)

PLF --\\ A1
deactivate PLH

@enduml
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PlantUML A E: sd-04-2.txt

@startuml

actor User as Al

boundary "<u):Login" as PL

control "<u):LoginHandler" as PLH
participant "<u)>:PopAgent" as PPA
boundary "“<u):MainMenu" as PMM
boundary "<u):LoginFailure" as PLF

autonumber 1
A1 -\\ PL : submit_login(id, password)

' autonumber 1.1
PL -> PLH ++ : request_login(id, password)

PLH -> PPA ** : create

deactivate PL

PLH -> PPA ++: validate()
return isLoginSuccess

PLH -> PPA !l : delete

PLH -> PMM : [isLoginSuccess] <{Kredirect>)
PUM —-\\ A1 : F3}H AL

PLH -> PLF —— : [not isLoginSuccess]
redirect))

PLF —-\\ A1 : 2109 A1} gH HE

@enduml



PlantUML A&

PLH -> PMM : [isLoginSuccess] <Kredirect>)
PMM —-\\ AT

PLH -> PLF : [not isLoginSuccess] <{Kredirect>)

PLF --\\ A1
deactivate PLH

@enduml
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Alice ‘Eﬂb‘ ‘Lﬂg‘

A505: HAIX] & ' :

' Authentication Request

- :
. D‘||A|X|§ J—E—EE El-%o-l _Tllll_El 7|_% alt . [successful case] i |
R = '_{ Authentication Accepted | '

. = > 12 I SS—— s A —
|'o |-O — |T=|_ [some kind of failure] | .
. aIt/eIse :r{ Authentication Failure | |
- opt LOG ATTACK J [fortest] | :
. |OOp | Log attack start : }E
° ar L L i
P I [1000 times] : :
* break | DNS Attack % |
- critical ; : :
| Log attack end : }:

'[E'QB'EB;E-L{QE;'EEH.]I-H """"""""""" VT —
_par__ )/ | |
Pl t I :

_______ -

] ] | H ]
. _logging |




PlantUML 32 E: sd-05.txt

@startuml
Alice -> Bob: Authentication Request

alt successful case
Bob —> Alice: Authentication Accepted

else some kind of failure
Bob -> Alice: Authentication Failure

PlantUML A&

group LOG ATTACK [for test]
Alice -> Log : Log attack start

loop 1000 times
Alice -> Bob: DNS Attack
end

Alice -> Log : Log attack end
end
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else Another type of failure

par
Bob -> Alice: Please repeat
else
Bob -> Log : logging
end
end

@enduml



S+ CrO[O1 4




PlantUML A&

- SEffA0] ANl AM P O K| ZFo| A HH

- Al T AAEO] Al snap shot A2t}

- E™ A|Fo| S o] Atgt

- FE AAH A9 CIH A E7 AE Q| HO|H &EfE LtUSt= O &

BELEE
A= —'?'—H"| @ -
28
/ \ 2 7
EREH S2:53 <A
A% ="2e| | FIX =
/ \ ©ng| ©z=
EEEaEmEE s
(ax="g23"| [An="Es"
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@startuml object "__ZHS:AIE_" as 04
04 : 22 = "=5"

object " &HSh:RZA " as 01

01 @ {Z| = "F4k object "__MRR|:ALEH__" as 05
05 : 93| = "YS"

obJect "WEF:ZA" a5 02

02 : #z| = "S4t" 01 -- 02
01 —— 03

object "<we&&:xX4l" as 03

03 : #7| = "Lt 02 —— 04
02 — 05

@enduml
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= 1.submit_login(id, password) > 2 request login(id, password) ‘LoginHandler |
4.3 «createn»
WO )0 A B S 4 (isLoginSuccess] 6.«redirect» P [not isLoginSuccess] 8.«redirects A 4 isLoginSuccess = validate()
A 5 «deleter

LoginFailure |
| |

MainMenu | reirectdf o/a HTML 2E 3t HEEE 210) 'l]

] 1
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(£t1) boumlI2 1121 £4I Clojo{124

1.1.3 [isLoginSuccess] admin := isAdmin(id)

1 login submit(id,password) 1.1 <<navigate> > n
User o | Login I ______ , LoginHandler X017
e I &

/Login.do?menu=2 19!
Tl id2} password= request
= A0 22,

1.1.1 create(host,id,password) / 1.1.32 [ladmin] <<redirect>>
1.1.2 isLoginSuccess = validate() j

4

1.1.4 [lisLoginSuccess] X <redirect) >

Pop3Agent 1.1.3.1 [admin] K <redirect)

-LoginFailure I | UserAdminMenu I :Mainﬂ
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PlantUML A E: od-02.txt

@startuml

object "<up:User" as User

object "<up:Login" as Login

Object "<uy:LoginHandler" as LH

Object "<uy:PopAgent" as PopAgent

Object "<up:MainMenu" as MainMenu

Object "<up:LoginFailure" as LoginFailure

User -r—— Login : 1.submit login(id, password) >
Login -r—— LH : 2. request_login(id, password) >

LH ——— PopAgent : 3.<{created) >\n4.islLoginSuccess := validate() >\n5.<{<{deleted) >
LH -—— MainMenu : [isLoginSuccess] 6.<{redirect>> >
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MainMenu ——— User : 7.33tH A& S

note as NT

redirectO| 2|8 HTML ZEI} H&EE 9|0
end note

MainMenu -right- N1

LH ——— LoginFailure : [not isLoginSuccess] 8.<{Kredirect>> >
LoginFailure ——— User : 9. 279 AMIj otH AL

@enduml






