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Actor name: Order Processing Clerk

Description: The Order Processing Clerk is responsible for
processing sales orders, submitting reorder requests, requesting

necessary deposits from members and scheduling the delivery of
the goods to members.
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use case name
use case identifier

brief description

the actors involved in the
use case

the system state before
the use case can begin

the actual steps of the )

use Ldse

the system state when
the use case has finishad
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Use case:PaySalesTax

ID: 1

Brief description:
Pay Sales Tax to the Tax Authority at the end of the business quarter.

Primary actors:
Time

Secondary actors:
TaxAuthority

Preconditions:
1. Itis the end of the business quarter.

Main flow: implicit time actor

1. The use case starts wh{an it is the end of the business quarter.

2. The system determines the amount of Sales Tax owed to the Tax
Authority.

3. The system sends an electronic payment to the Tax Authority.

Postconditions:
1. The Tax Authority receives the correct amount of Sales Tax.

Alternative flows:
None.




Jls : USe CaASe aaseiv

R R S SLEE ST

7 10 3low

A5 p R 1 b ST 23 e el 5 AT e sl 1y el planl s 5 Sl DS sdii s 5k Jle | i o

a-\.‘—ijﬁ :‘}01 JQI.C

3l LS ole

il ekl wlelw 5yl AL e-l.‘.ij).i :4\._1-.‘5' l:;f,iu

fake! Nigs
Al Rkl ja ) s 9 S Dbl dal s dkiis 2 S 20k e T S5 s e pl )
o g § el LY
Al e iy Bl ek el 25 5 2 sk Slele Y

A sl hedi el Gs g el s F

N PR-T g JUie PR S

N - Y-t -y o A P P =P G P VL v D S

S el oy 5 &S el 4 S Sl Gl Y

-

Bl 2l e Ol esliw gt 2l Wl e

B o s mill e Rl Mgy




s UL > : Use case

Cmd L3S 51 S > O, 90 4 USE CASE 5 >
395 (5

S s,ls (main flow) Lol &, < use case
HBS) &S shiles j 4en B4 |, USE CASE S |l
bf}&kﬁjcb@.&jw‘&éW‘ﬁj‘:
Sy e OlES ol

Ok 5l e Sl (alternative flow) =3 &3,
.bj)):w‘gbﬁbdud}\wcbujmdk;\w|
Kk o el

(primary actor) Jol ke L aden ool Ky,
A5 o Bl



52 ¢l oL > : Use case

LgLé L,&wg‘gob; “;J.y) L;Lp‘ J..;j) 5\»\::.;»!
.-L;J‘.b L;?ju.:ﬁ

TP ST I LY KESRON PR PG 7Y
RS v PR £ U | EP S VRIS ROV

el g edd 03l Lol ACtor L g i ol Wy, slow
& gb o USE Case

JZS‘J&LQJ‘W‘JAJJJ:fBA.bJAQ)‘M
.L‘é‘L;cé\.&" ‘_;L.&‘ -ﬁj))é ‘;LO}JAJJ



-

A s oL o Ji : Use case

ST B g e e SR O 2 e WOl W)

ARH-P] F

8l S ee PR WA IS1EY JHJJJ-I .*:;_,.af__..; 4" \...:1:5—' 3 galaad & odas = tﬁ"k.!pl a-l.‘..'?:dg}.ido.: kel :dl.o.’:-! 5_.9-\-4‘-’93

A el el Lol gl Ok Cd 4 1) b Ok OT e

a-k.‘.i_;) :g_gJ""I JQI.C

Slai s P ke

Al S Sl 0T (o e i e 53 Sl S Bl e Lol Sl A gl L W

e b Wy

- . . - . .'-' .
)1:3:,354&1;4.1;143)94:-fo,1J.!.J...._-;,US,_E-’—J.,}) A

AT e pe ) oy Sl 5 e sl w LT 1Sy ek ki g b wlele LY

.ﬁuﬁgljuwbjféugﬁéhb Yy

s)lu 2l Bl e




52 sl 0L > 05 STas - Use case

A58 g (ol O o (s 2 LS (25 sla 0L
S g | p5 25050 ol Ob o o > s

ol digs gl s sla oLl

| BT ol Ky 53 ol S 45 _ylallas

ol U1 Lol Al S 3 el K 45 _pla 4

ol 1 alid ja ol Kes 45 gl iy



N A s oL o Ji : Use case

LS K g2 e RN IO 25 e SO W9

A RH-P] P

5yl (20 e ge e Lol ale.ila..gf].;tJJ;y;....:J‘_th

S 1 ol &5 das FMl sty b & Slaln (Ll el

AS e wlaledd Lol g OS5 Cd Wl Ol OT e

a-h.‘.-.ij‘,é :&01 JQLC

3la i as B8 ole

Al S kS O

S e 3 o 3 kS S Ll s Lol sl 19l Lol W

-

el Ny

)13 f s Ol ¢ ol L3, 7 o o plasl s 2 Rl L5, )

.-EST‘_S-&?‘)L?—H}H)‘-U‘}L;J}}&J]M-1._-Le.ﬁ jléﬁ‘)dhglﬁfax.i})ﬁdﬂhh Y

Ajdvm;JL)LﬁEJJfJLA@Lﬂ’#LnL« Yy

s)li Lle Bl




Relationships

S 5 JS Actor S e 4l :actor generalization
> Actor

9 JSuse case S e 4, :Use case generalization
Syl a5, X558 use-case — S>Use case S
S

sluse case S 45 Luse case s alal, : <<include>>
LS e oslizwl K5 use case s,

use-case < 45 Lause case s 4l, : <<extend>>
S use-case U, 5l oo b 4 (base use-case)

Ll (sl |&ew cuwl Sew Base use-case ..us' o eslawa
g 03l i g Sl K ol Lyl b Cou



N Actor generalization

use ;I Sl assemme 3 b 5 on L ActOr 5o S
Lib bl s b case

ancestor or parent Sales system

Sales system abstract actor
\ \

ListProducts generalization
/ \
Purchaser

ListProducts

OrderProducts
Customer OrderProducts

% AcceptPayment

\4
SalesAgent CalculateCommission

We can simplify
with actor
generalization|

AcceptPayment

—

CalculateCommission

Do

Customer SalesAgent

descendants or children
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Sales system

FindProduct

Customer
FindBook @
Use case: FindProduct
ID: 6

Briet description:
The Customer searches for a product.

Primary actors:
Customer

Secondary actors:
None.

Preconditions:
None.

Main flow:
. The Customer selects “find product”,
. The system asks the Customer for search criteria.
. The Customer enters the requested criteria.
. The system searches for products that match the Customer's criteria.
. If the system finds some matching products

5.1 The system displays a list of the matching products.
6. Else

6.1 The system tells the Customer that no matching products could be found.

oY BN -

Postconditions:
None.

Alternative flows:
None.

overridden
overridden

inherited without change
overridden

overridden

added

overridden and renumbered
added

added

inherited without change
added
renumbered

use case generalization Ju«

Use case: FindBook

ID:7

Parent ID: 6

Brief description:
The Customer searches for a book.

Primary actors:
Customer

Secondary actors:
None.

Preconditions:
None.

Main flow:
1. (01.) The Customer selects "find book",

2. (02.) The system asks the Customer for book search criteria comprising author,

title, ISBN, or topic.

3. (3.) The Customer enters the requested criteria.

4. (04.) The system searches for books that match the Customer’s criteria.
5. (05.) If the system finds some matching books

5.1
5.2
5.3
5.4

The system displays the current best seller.
(05.1) The system displays details of a maximum of five books.

the next page of books.
Else
The system displays the current best seller.

6. (5.
6.1
6.2

Postconditions:
None.

Alternative flows:
None.

For each book on the page the system displays the title, author, price, and ISBN.
While there are more books, the system gives the Customer the option to display

(6.1) The system tells the Customer that no matching products could be found.
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(avaseis) <<INCLUDE>> daf

M8 K5 use case 0 S 4Ll 034 4L Use case
L asl Jels Wiy o eds include (Use case .c...

Use case:ChangeEmployeeDetails

ID: 1

LS

Brief description:
The Manager changes the employee details.

Use case: FindEmployeeDetails

ID: 4

Primary actors:
Manager

Brief description:
The Manager finds the employee details.

Secondary actors:
None.

Primary actors:
Manager

Preconditions:
1. The Manager is logged on to the system.

Secondary actors:
None.

Main flow:
1. include( FindEmployeeDetails).
2. The system displays the employee details.

3. The Manager changes the employee details.

Preconditions:
1. The Manager is logged on to the system.

Main flow:
1. The Manager enters the employee's ID.
2. The system finds the employee details.

Postconditions:
1. The employee details have been changed.

Postconditions:

1. The system has found the employee details.

Alternative flows:
None.

Alternative flows:
None.
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(Je) <<extend>> i,

base use case

extension points
overdueBook

extension point: overdueBooh
A

\

/

/ «extend» . iension
] ‘
oint -
extension . pol
)
point name ]
1
)

2

extension use case

Use case: ReturnBook

ID: 9

Brief description:
The Librarian returns a borrowed book.

Primary actors:
Librarian

Secondary actors:
None.

Preconditions:
1. The Librarian is logged on to the system.

Main flow:

1. The Librarian enters the borrower's |D number.

2. The system displays the borrower's details including the
list of borrowed books.

3. The Librarian finds the book to be returned in the list of
books.

extension point: overdueBook

4. The Librarian returns the book.

Postconditions:
1. The book has been returned.

Alternative flows:
None.
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shape
origin: point
Semantic
move(double : xPos ; double: yPose)
= Name resize()

area() : double

= Attributes
= operations

= uﬂ)\s 6‘.&:‘.«3 shape
name Origin shape
attribute
move()
operation resize()
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ciass name stareotype lagoed value
e, 08 \ J
1 TS «entity» /
name / .
campartment BankAccount gtaal:g;or ?eg'tg.& }
attribute [' -number : S'tring _ Initiglization value
compartment -owner : String o
-balance : double = 0.0
r . Stri rin
+deposit( amount : double )
peration /| +withdraw( amount : double )
compartmant +getNumber() : String class scope
Qi liaien, [underfined)
A etBalance() : double

4

visibility adormment



online shop enhanced with Al features

© Admin © Inventory

© Al_Chatbot o adminlD: int o inventorylD: int © Al_Recommendation_System

o productlD: int
o quantity: int

o name: string
o email: string

o answerQuery(question: string): string o generateRecommendations(): List<Product=

o password: string o warehouselLocation: string

/
s

I
|
I 1 ‘

s
linteracts with , ’suggests
|
|

g/

© Product

Y
© Customer

o userlD: int o productlD: int

© Al_Fraud_Detection

@ analyzeTransaction(order: Order): boolean
AY

A

o name: string

o email: string

o password: string

o orderHistory: List=Order=

o name: string

o description: string
o price: float

o stock: int

o categorylD: int

A

\
v +
Al
vanalyzes
A
*
y
1
© Order

© Category

o categorylD: int
o name: string
o description: string

o orderlD: int

o useriD: int

o totalAmount: float
o status: string

o orderDate: date

1
1
© Payment © Shipment

o paymentiD: int o shipmentlD: int

o orderlD: int o orderliD: int

o amount: float o trackingNumber: string
o method: string o deliveryStatus: string

o status: string o estimatedDelivery: date
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OMPRVR
(Dependency Relationship)

provider ;s . & a5 das o OUiS adaly ol
’Y,Mo .3, 1> user element s s, 4 ;L5 element
Syl (user) oS G oS das o 0L Kasls 4l
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ol
User element Dependency
\ Provider element
/ o
CoinVault QuarterSlot

2K 02ldiul QuarterSlot ) CoinVault
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(Dependency Relationship)
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OMPRVR
— (Dependency Relationship)

class Document {
String content;

Document(String content) {
this.content = content;

}

String getContent() {
return content;
}
}

class Printer {
void print(Document doc) {
System.out.printin("Printing: " + doc.getContent());
}
}

public class Main {
public static void main(String[] args) {
Document myDoc = new Document("Hello, UML!");
Printer myPrinter = new Printer();
myPrinter.print(myDoc);
}
}
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(Dependency Relationship)

client

client
supplier
ClassD P
«permit»
foo () mecs=esns=oM OiagsA
A

dependency from an
operation to a ciass

«instaptiate»
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1

ClassC

: ClassA




LS o salisl supplier 51 codMS NS - <<use>>

L e 1 |, supplier Bl SIS Al - <<call>>
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= Package diagram (example)
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Il a behavior

(Account::) —

- class name
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—

\.

if self balance <= 0;
self status = INCREDIT'
else
self status = 'OVERDRAWN'

activity diagram . Call

operation name

Get balance —————)— node name
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language
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J

call an
operation
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Semantics.

Initial node

Indicates where the flow starts when an activity is invoked

Activity final
node

Terminates an activity

Flow final node

Terminates a specific flow within an activity - the
other flows are unaffected

S9pPOU [eur]

«decisioninput»
decision condition

=

Decision node

The output edge whose guard condition is true is traversed

May optionally have a «decisionInput»

a C Merge node Copies input tokens to its single output edge
_)[_: Fork node Splits the flow into multiple concurrent flows
{join spec} Join node Synchronizes multiple concurrent flows

N o

May optionally have a join specification to modify its
semantics
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Use case: AddCourse RegistrationManager |- 0..° Course
courses
ID: 8 Qe
Brief description: o
Add details of a new course to the system, registration
Primary actors: 0.
Registrar . =
L 0. Student
Secondary actors: students
None. ,
Preconditions: sd AddCourse )
1. The Registrar has logged on to the system. synchronous P litefine
Main flow: % message
1. The Registrar selects "add course”. ‘RegistrationManager
2. The Registrar enters the name of the new course. ‘Registrar
3. The system creates the new course. A ¢
- N *  addCourse( "UML") ! object creation message
Postconditions: The Registrar selects W
1. A new course has been added to the system. *add course”.
Alternative flows: R ——— N «create» G
uml:Course
CourseAlreadyExists o new O . A
Coissssssnsssssmssppissssassssdsssssasa .:.\ : \
notes can form \ E activation ' objectis
a "script” - message - ,  created at
describing the | return X E this point
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~Sequence diagrams (cont.) -y Jts

Use case:DeleteCourse

ID: 8

Brief description:
Remove a course from the system.

sd DeleteCourse )

Primary actors:
Registrar

Secondary actors:
None.

Preconditions:
1. The Registrar has logged on to the system.

Main flow:

1. The Registrar selects "delete course".

2. The Registrar enters the name of the course.
3. The system deletes the course.

Postconditions:

1. A course has been removed from the system.

X ‘RegistrationManager uml:Course
:Registrar
i deleteCourse( "UML" ) E salf-dalegation
findCourse( "UML" )

nestad activation

S

|

«destroy»

><“"“",,----

object is
delsted at
this point

Alternative flows:
CourseDoesNotExist
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- S F oladas

s g, L sequence diagram & |5 1s g
Lgs oo |l hoperand & K> 45 &S o e Operator
&L asd ol >loperand 5 .S eis Guard condition
Sl 5, ol Operand

sd OperatorSyntax )
A B :.C
i a( ) : .
- ! A combined fragment
name opera'tor [guardCondition1) ;) :
. @ - operand
[guardCondition2] ' '
. : operand
C( ) ' '
> H
E \:\ any guard conditions must
’ ' be placed above the first
message in the operand




| Operators—optand alt : .5 5 olakai

|l AL 13 5 b s 51 aS 5,05 549 sOperand : opt
(if ... then Wib) 545 o

e oo |l el G35 0f b,s a5 soperand :alt

sd OptAndAItSyntax )
A B :C :D
s a 3 =
opt [condition] | E ; E
i ' . : do this if condition is true
: op1() > ' '
) [ ] : :
' ‘ :
alt : [condition1] g : '
op2() .j E 5 do this if condition1 is true
[condition2] . .
ep3() : ’: - do this if condition2 is true
¥ ]
A T - T TP RP . U PP UPI. MU
[else] :
op4() o do this if none of the other
conditions are true




| Operators — opt and alt :

Use case: ManageBasket

1D: 2

Brief description:
The Customer changes the quantity of an item in the basket.

Primary actors:
Customer

xS F Olakas
/

Secondary actors:
None.

Preconditions:
1. The shopping basket contents are visible.

Main flow:

1. The use case starts when the Customer selects an item in the
basket.

2. If the Customer selects "delete item"”
2.1 The system removes the item from the basket.

3. If the Customer types in a new quantity

3.1 The system updates the quantity of the item in the basket.

Postconditions:
None.

Alternative flows:
None.

ManageBasket
ShoppingBasket | . Htem L 9" Product
getitern ():ltlem quantity:int productid :String
name:String
setQuantity():int adescription:String
price double
sd ManageBasket )
‘Customer :ShoppingBasket item:ltem

‘ getitem () ' :

> '

: :

alt ' [changeQuantity] E

; setQuantity() i

1

opt{ item.quantity = 0 | )

«destroy»

X

[deleteltem]

«destroy»

DR P

X

b B R R Rl B

sdecsadeccsccndencndenpoesnscdecdecccorndenes
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=d Add Book

:Catalag

cheddalidity

:Baok

cre ate

hanager

addBaak

alt

liswalid]
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Operators —loop and : .S 5 &ladas
break

loop — loop min, max [condition]
loop or loop * - loop forever;
loop n, m —loop (m-n) times;

loop [booleanExpression] — loop while
booleanExpression is true;

loop 1, * [booleanExpression] — loop once then
loop while booleanExpression is true;

operand ..ibL <. ,s guard condition S : break
IS a4k & 395 o | )




Operators —loop and : .S § &lakas

break

RegistrationManager L 0.° Bairie
courses
findCourse( name : String ) : Course 0.
findStudent( name : String ) : Student
registration
0.*
1 -
97| Student
students
sd FindCourse( name : String ) - Coursej
‘RegistrationManager | | courses| | course.Course
- s s
loop [for each course in Guumﬂsu courseName = g;etMame{] :
: >
break [name = courseName] J . i
¥ i
course ] i
{ri-r-‘-’i L AR R R T R R R R B : :
i i
... S—— ; ;




State Machine Diagrams
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State Machine Diagrams (cont.)

Ll OF 55 (ST 0 S eins Jtoled b Il

5ol lgidle Sl s s o o3Il ol i K By Sl gl
=l (receive call) , Kseub b (initiate) 0s 5,8 4 g osbe
S5 bt Sl 3 Bl el ) AU o2 8 4SlKin

S5 Sy dalgs Ky ol (el s syls I3 (dialing)
B ;;lﬁg’““Ll Sl o ah o gd ails 4 ‘;zjfjé_)"?.r-: K5

D el B B aled &S i L 0o S Como 4y 2B Ly oS



1 State Machine Diagrams (cont.)

SN Al p 08 o e Al S e B S S e
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C;:’\.a.é uSi LS‘J?‘

é‘.’.&) hSi 6‘ﬁ JLB:.;‘

b S eSS

Y Lyl aen | S ol
> 75 (initiate state) 5,5 > G bbb I fljf\.l; A

Al adls
Initial State Final State
. | Initializing | @
. J )
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State Machine Diagrams (cont.)

345 oo sdwl transition Cilisw slgll>- o oS ~
LS o et o) <Jl> 45 transition ,»
5L adls s s 4 transition S Lly o I S

® [ Tnitializing | :_[ Tirning 3_©

Transition Transition Transition

Figure 5-53 Transitions for the Duration Timer



1 State Machine Diagrams (cont.)

29 plandl transition <G U sl Bt KL ol gbaslis,
Kgd oo 4l g transition g, Laslas ol

® [Iﬂitializiﬂg o Timing ;@

paLise < resumes

N
Figure 5-54 Additional States and Transition Events for the Duration Timer




1 State Machine Diagrams (cont.)

RTPRCRN SOV TARCH [P FCI IR SUN PRI [P
Sl 4 29,9 e 4 Sl S ol
e state & o &5 Jb o cJ S fbﬁsi
e i B it T RS RS

i Timing N
— #l| start timer
. > Initializing = ) measure duration %@
— |#| stop timer

h, s
Pmm< >ﬁu me

]
Figure 5-55 Entry, Do, and EXxit Activities



State Machine Diagrams (cont.)
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1 State Machine Diagrams (cont.)

initialize

o

Timing

clear [cocler online]f set duration=0

Ty e
[duration > maintenance time] _| Sounding alarm

L
-

. Intializing

N

off

pauseg

#ll start timer
<) measure duration
|r| stap timer

resume:

Paused

./

N

off

Figure 5-56 The Enhanced State Machine Diagram for the Duration Timer



State Machine Diagrams (cont.)
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State Machine Diagrams (cont.)
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Figure 5-58 A Higher-Level View of the State Machine Diagram for the
Duration Timer



1 State Machine Diagrams (cont.)

Operating

dear [conler online]) ==t durstsn=0

PR A N\

Tirming
@ e > pl| start trmer [chuation > manterance tme] | 524mAng Alarm
_

.

£ measure duraton

L 7| stop dmer

~
pause& resuma

FPaLed

off L. A

Figure 5-57 Composite and Nested States






