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What is the UML?

« UML stands for Unified Modeling Language.
« The UML is a language for

» visualizing (B] 4L,
VST UML is the de facto standard
(1$l7E) notation for software design and

* specifying
. Constructing (*@ﬁ) analysis...

 documenting  (3ZR44Y)

the artifacts of a software-intensive system.
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Rumbaugh Jacobson




Release UML 2.0

March, 2003 UML 1.5
.. IS a large and growing t
h

but you don't need all of it. June 99 UML %.3

Publication of UML 1.1 September 97 UML 1.1

Publication of

A UML 1.0, Jan 97 UML 1 0

public | June 96 & Oct 96  UML 0.9 & 0.91 \

feedback / UML Partners’

OOPSLA 95 Unified Method 0.8 Expertise

Other methods Booch 91 OMT -1 OOSE

UNIFIED o
MODELING
LANGUAGE

Industrialization
Standardization
Unification

Fragmentation



Contributions to the UML

Meyer Harel Gamma, et al
Before and after Statecharts !
conditions Frameworks and patterns,

'HP Fusion
Booch \ Operation descriptions and

Booch method \ / message numbering
MQI Embley

UNIFIED
Rumbaugh  __ —> MODELING

OMT LANGUAGE Singleton classes and
high-level view
Jacobson d \
00SE / \ Wirfs-Brock
Responsibilities

Shlaer - Mellor Odell
Object lifecycles Classification



UML constructs

EZM"J th  (basic building blocks)

$¢@ (things)

ZEXIEEY)  (structural things )
class, interface, collaboration, use case, active class, component, node

« {THEY (behavioral things )

interaction, state machine

- ¢E54) (grouping things )

package
- JIFEEY  (annotation things )
note

« XZ (relationships)
 {Ki#fh (dependency)
« XBf (association)
« iZ{% (generalization)
« SCHL ( realization )

. (diagrams )

o FUM (rules)
o NHEHE (common mechanisms )



« UML was conceived as a language for modeling software. Since this
includes requirements, UML supports world modeling (...at least to some
extent).

« UML offers a variety of diagrammatic notations for modeling static and
dynamic aspects of an application.

» The list of notations includes use case diagrams, class diagrams,
interaction diagrams — describe sequences of events, package diagrams,
activity diagrams, state diagrams, ...more...



Classification of Diagrams in the
UML 2.0

Diagram

&

Class Diagram

Structure Behavior
Diagram Diagram
7 i
| [ 1 | -
Componnet Object Activity Use Case State Machine
Diagram Diagram Diagram Diagram Diagram
Composite Structure | | Deployment Package Interaction
Diagram Diagragm Diagram Diagram
i)
I I
Sequence Interaction Overview
Diagram Diagram

Communication
Diagram

Timing
Diagram




Use-Case Diagram

* A use-case diagram is created to visualize the
interaction of your system with the outside
world.

@& - o
\ Request Course Roster A

Student Professor
% /Qegister for Courses

Billing System Maintain Course Information

Registrar



What Is Use-Case Modeling?

* Links stakeholder needs to software requirements.

Defines clear boundaries of a system.

Captures and communicates the desired behavior of the
system.

|ldentifies who or what interacts with the system.

Validates/verifies requirements.

Model

. . Use case 1 %
Is a planning instrument. /

Actor 2

Use case 2

Use case 3

l

Use Case 2
Specification



A Use-Case Model is Mostly Text

The System
= X S e S
— -=~" T
= Actor1 _ ~
7 - —
Use-Case-Moc?IeI.Survey , _ - < Actor 2
- survey description / , s
- list of all actors / /
- list of all use cases I ! -
I \
/ ,' ' /S >_\
P \
P / ~ \ Actor 3
s /
‘_ﬂ— - - b / — |w* l
= |__--" - - —
Use-Case 1 Spec Use-Case 2 Spec Use-Case 3 Spec
- brief description - brief description - brief description
- flow of events - flow of events - flow of events



Use-Case Diagram

An Automated Teller Machine (ATM)

~ Withdraw Cash
2 /-\ ik

Bank
Customer / Consortium

X > Collect Deposits
Cashier o %

Maintenance
Crew




Major Use-Case Modeling Elements

Actor

< Use Case >

Actor

Someone/something outside the

system, acting in a role that interacts
with the system

Use case

Represents something of value that
the system does for its actors




What Is a Use Case?

(Use Case Name>

A use case defines a sequence of actions

performed by a system
that yields an observable result of value

to an actor.



Use Cases Contain Software Requirements

 Each use case

» Describes actions the system takes to deliver
something of value to an actor.

« Shows the system functionality an actor uses.
* Models a dialog between the system and actors.

* |s a complete and meaningful flow of events from
the perspective of a particular actor.



Benefits of Use Cases

» Give context for requirements.
« Put system requirements in logical sequences.
* lllustrate why the system is needed.
» Help verify that all requirements are captured.

« Are easy to understand.
» Use terminology that customers and users understand.
 Tell concrete stories of system use.
 Verify stakeholder understanding.

» Facilitate agreement with customers.

 Facilitate reuse: test, documentation, and design.



Define Actors: Focus on the Roles

« An actor represents a role
that a human, hardware
device, or another system
can play in relation to the
system.

» Actor names should clearly
denote the actor’s role.




Actors and Roles
e e

Charlie: Is employed as a math professor and is Jodie: Is a science undergraduate.
an economics undergraduate.

Student.
Student

% _—
Charlie also acts as a Professof——j- o

Professor



Communicates-Association

PN
—

/
P

\
PN

A channel of communication
between an actor and a use
case.

* Aline is used to represent a
communicates-association.

 An arrowhead indicates who
Initiates each interaction.

 No arrowhead indicates either
end can initiate each interaction.



Arrowhead Conventions




A Scenario Is a Use-Case Instance

T e L

Scenario 1 Scenario 2

Log on to system. Log on to system.
Approve log on. Approve log on.

Enter subject in search. Enter subject in search.
Get course list. Invalid subject.

Display course list. Re-enter subject.
Select courses. Get course list.
Confirm availability. Display course list.
Display final schedule. Select courses.

Confirm availability.
Display final schedule.



How Should | Name a Use Case?

* Indicate the value or goal of the actor.
» Use the active form; begin with a verb.
* Imagine a to-do list.

« Examples of variations

« Register for Courses
Registering for Courses
Acknowledge Registration
Course Registration
Use Registration System

Which variations show the value to the actor? Which do not?

Which would you choose as the use-case name? Why?




Steps for Creating a Use-Case Model

<> Find actors and use cases.
<> Identify and briefly describe actors.
<> Identify and briefly describe use cases.

< Write the use cases.
<> Outline all use cases.

<> Prioritize the use-case flows.
< Detail the flows in order of priority.
P y n,



Where Do Use Cases Fit into the RM Proce;;s?




Functional Decomposition

* |s breaking down a problem into small, isolated parts.

« The parts work together to provide the functionality of the
system.

« Often do not make sense in isolation.

Use cases:
* Are NOT functional decomposition.

« Keep the functionality together to describe a complete use of
the system.

* Provide context.



Functional Decomposition: An Example




Avolid Functional Decomposition

Symptoms Corrective Actions

. Search for | text
« Very small use cases carch Tor farger coniex

Too many use cases

Uses cases with no result of value - Putyourselfin user’s role

Names with low-level operations

« “Operation” + “object”

* “Function” + “data”

« Example: “Insert Card”
Difficulty understanding the
overall model



Functional Decomposition: A Corrected Example

%/, \,%

Bank Consortium
Customer \




Steps for Creating a Use-Case Model

<> Find actors and use cases.

< Identify and briefly describe actors.

< Identify and briefly describe use cases.
<> Write the use cases.

<> Outline all use cases.

<> Prioritize the use-case flows.

<> Detail the flows in order of priority.




Find Actors

Who is pressing the keys (interacting with the system)?

R
—  — |

Student Manager Management System

The student never touches the system; the manager operates it.
Or, are you building an Internet application?

¢ — —

Student Online Management System



ldentify Actors

* Who/what uses the system?

* Who/what gets information from this system?

« Who/what provides information to the system?

* Where in the company is the system used?

* Who/what supports and maintains the system?

* What other systems use this system?



Description of an Actor

Text

Name Student

Brief description A person who eat in a
dinning hall.

Relationships with -

use cases

L

Use-Case-Model
Survey



Checkpoints for Actors

« Have you found all the actors? Have you accounted for and
modeled all roles in the system's environment?

* |s each actor involved with at least one use case?

« Can you name at least two people who would be able to
perform as a particular actor?

* Do any actors play similar roles in relation to the system? If so,
merge them into a single actor.



Find Use Cases

What goal am | trying to
achieve by using the system?

@D
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 fixEUse CaseflltifixEactorAge

JFRE,
- EAEER: LB % Factor, Si8EPHNRFHITRE,
&
» AERXERIBERETA?
s BEARFWMATAER?
 HEHREFRHITHLALIEFHNEERIFLER?




» Jacobson ZHLA A

- S5ENEEISZEHA?

- SEEETHREGHNHAGER? EEBNRFNTAER?
- 25 E R REEIERRINIIITBNRS?

« SEEREREAFIEREBRNTHENES?

- SHAGINEETEIA:

« FE—FHRFERIERTERHET.

. EEHARFIEN E— M use case, EERIIFSHENAR
EEE— P actorSRFARIRZHIENR.




ldentify Use Cases

* What are the goals of each actor?
* Why does the actor want to use the system?

« Will the actor create, store, change, remove, or
read data in the system? If so, why?

« Will the actor need to inform the system about
external events or changes?

* Will the actor need to be informed about certain
occurrences in the system?

* Does the system supply the business with all of
the correct behavior?



Description of a Use Case
Text description of a use case.

Name Order a meal

Brief description The student selects the
food they wish to eat

Relationships with /’i — -

actors Student




Checkpoints for Use Cases

* The use-case model presents the behavior of the
system; it is easy to understand what the system does
by reviewing the model.

* All use cases have been identified; the use cases
collectively account for all required behavior.

 All features map to at least one use case.

* The use-case model contains no superfluous behavior;
all use cases can be justified by tracing them back to a
functional requirement.

 All CRUD use cases have been removed.
« Create, Retrieve, Update, Delete
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{875 1518945 =- Briefly Described Use Cases

DS =2 T
EE—EiEE, FERMINmE
QUMEBHEE:

EFRTEEWINEYRIARERLL, HNRFERAPOSEK
FICRE—MULRIRY. RFERHSMINFARE. =
FPRINIAREEHAFIEFICR. REEMESR, EF
BRINEHTEERYETH.




{5]f94511=F- Outlined Use Cases Example

* |\mBT AR :
. JEIFst. BEEEMORRT
. JEFREYE, EEgihiEs
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FERYGE

Erpattm R ag e E SN IR EEPOSRAIDRE
— P ERERIEY), ..
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2 FIEY5IF- Fully Described Use Cases Example

Use Case Description

Name: Place Order

Precondition: A valid user has logged into the system.

Description:

1.
2.
3.

The use case starts when the customer selects Place Order.
The customer enters his or her name and address.

If the customer enters only the zip code, the system will supply
the city & state.

4. The customer will enter product codes for the desired products.

5. The system will supply a product description and price for each

item.

. The system will keep a running total of items ordered as they are

entered.

7. The customer will enter credit card payment information.

8. The customer will select Submit.

9. The system will verify the information, save the order as pending,

and forward payment information to the accounting system.

10. When payment is confirmed, the order is marked Confirmed, an

order ID is returned to the customer, and the use case ends.

Exceptions:

In step 9, if any information is incorrect, the system will prompt the

customer to correct the information.

Postcondition: The order has been saved in the system and marked
confirmed.

Use Case Diagram

/ Place Order
T
Customheéts T?fus

nd Catalog

Cancel Order/ P

Shipping
o company
Deliver Product
Supply Product @ N
Supplier




A Y N : n
R INIRAE
1. EHER
2. ATMiEF
3. ATMIBTRIEFFIES
4. MEIEFERE
5. ATMBR7RE N\ 2545
6. M N\ ED
7. ATME R FERS
8. PRZ L FEEGK
9. ATMIR RE NERFRELR, @5 A5089 155K
10. I AN EE
11. ATMIBRIRITHR R R SR P B9 BGR B
12. RITHREGEZIEK, FBMATMHITEIMK S K20
13. ATM#& H I &
14. ATMig [0 2 S ZE W R
15. I B EFEITE
16. ATM& tH FFTENIHE
17. ATMIE KIZI R 5



BIME

Card reader broken or card scratched £ <&&E

Card for an ineligible bank JERIEZ R
Incorrect PIN RS

Customer does not enter PIN in time I\ ZZFSBAT

ATM is down HEH

Host computer is down, or network is down FALIRERIZZ KT
Insufficient money in account KPP FREIAE
Customer does not enter amount in time ) \ZEHBAT

Not a multiple of $50 HBENAGEK

Amount requested is too large ZEIT K

Network or host goes down during transaction 32 ZERIBIZRZ SR
Insufficient cash in dispenser ATMIEEAE

Cash gets jammed during dispensing  H7[34K

Receipt paper runs out, or gets jammed BRI TEN4EAR

Customer does not take the money from the dispenser IZ=EXIE



Setting the system boundary 1% & 2 4till 7+

o RGN TN B L K Actor i) x€ S BT 520

« MELLN RGHIHBIE -
o O MBI T EAL AR S
« HTZFEIE
o WHEREF G, WAL R E
« BT RS LAY
« RGH IR
« HIMIGK
o PRI IER R BEIR DL ST Lo
- HEIHW A




System Boundary (R Ztill € X2 —)

POST
System
Boundary

O / Buy Item \

Cashier R ‘Customer
Log In

Refund a Purchased ltem




System Boundary (R4t 7€ X 2 )

System
Boundary

POST

\

Buy tem ~—

o

/Customer

Refund a Purchased lktem




System Boundary (R Ztill € X2 =)

POST

System

Boundary Buy tem
Sl
- \
Cashier Log In Cu tomer

Refund a Purchased ltem

.

ZN

7 Nlanager
I S~
System Manage Users
Adminitrator
N~

Add a Lot more...
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D

NewllseCase1
Actor1
=
______________ >

it

Association

REX
Generalization
izt
Dependency
fan

-

Note 1) FERE
-------------- PR B
--------------------- = Realize
- use-case realization
NewlseCase3
=<=extend

=
= extend use case

<<include== ,
-----------------== include use case

AR : UMLARANER B & SRIE A B IE XX 53 FRIC .



Relationships between Use Case

» Use Casef& T 5& B> % (association)dp, Use CaseZBtH{F
EE5—ERYVKFK (relationship), BFE: iZz{t(generalization)Z x5, &
& (include)XE. ¥ E(extend)XHRZE,

« WE[LAFIFAUMLEYH ENHIBRENX Use CaselBIHIRE.

- relationship(3X%), association(3<HEX), generalization(;Z{%),
dependency(f&#fi)EIXZ,

- association, generalization, dependency#ffEFrelationship,

* include, extend J&F dependency,



R—ARSITIARAIR R, use caselEHYZIHLRER
S5EZERGZIHRER (FEKRR) =L

is a taxonomic relationship between a use
case (the child) and the use case (the parent) that describes the
characteristics the child shares with other use cases that have the
same parent.



Generalization Use case behavior for Parent
Check Password:
example : 1. Obtain password from master database
2. Ask user for password
3. User supplies password
4. Check password against user entry

parent use case ©

Validate User

child use case

Retinal Scan Check Password

Use case behavior for child Retinal Scan

1. Obtain retinal signature from master database

2. Scan user's retina and obtain signature

3. Compare master signature against scanned signature



More about Generalization

 child use case inherits the behavior and meaning of the
parent use case;

* The child may add to or override the behavior and meaning
of the parent use case;

* The child may be substituted any place the parent appears.



include (B2&X<&)

- @& (Include) XREIE— 1M EARUse CasefITABETE—"\Use
CaselJ1T/9.

» Arelationship from a base use case to an inclusion use case,
specifying how the behavior defined for the inclusion use case can be
inserted into the behavior defined for the base use case.



When to use Includes? {aJR{sE

JBEXREK?

* You have a piece of behavior that is similar across many use
cases (ZNMRABIBH=ZEITD

* Break this out as a separate use-case and let the other ones
“include” it (IHEFEITHERIRGIEZEAG)

« Examples include

+ Login (&3R)

https://blog.csdn.net/Ixy344x/article/details/40346525



([
L

D= A0

base use case inclu?io/nuse case

-
-
-—

-
-

Validate Account



HIEARS N EZWREE, WR—1 A
EiES TRMEERMLL ERNARS S, BIRIERR A
FZMo3, WalLEX MBS A— 1M EXRHF—EE
N RRA.

A relationship from an extension use case to a base use case,
specifying how the behavior defined for the extension use case
can be inserted into the behavior defined for the base use case.



When to use Extends? {a]A{EE RBXZXK?

A use case iIs similar to another one but does a

little bit more

(=P BHISBI—1TREIEL,

REDIFEIMNYERD)

* Put the normal behavior in one use-case and
the exceptional behavior somewhere else (&

REEES

ATHANBRENXI— T,

AR, BISMYER D EN 93 EAAI)




I RRXRMEE RAZNGIT: b

extension use case (FBEEXRR)

CSEINGEID)
= ~ Qé
1511 -

Customer _Buy Merf:handlse

-
-~
-
-
-
-
-~

base use case - e<extends>  <<include=>

(M RXR) | 2z f:

Browse YWeb Site Add Order to Warehouse

/' System

inclusion use case

(FTEEXR)



52:

© <<include>=>=

Validate User

ATM Session

P T
<<extend>>=-" <<extend>>

- .
- - ———— ~ - ——
- e - > -~
- ————_ -

'''''

Query Withdrawal

-~

|/l extension points:
|transaction possible,

receipt details




{513:

EditSchedule ProvideSchedule

Participant \ <h<n‘i‘hclgde>>

¢ ) /2 < ~<<extend>>/”//

<<include>=>

Withdraw —~7ValidateUser

L <<include>>

Initiator T _<<include>>—_

Sched ur|reiir\}|eeti ng GenerateSchedule
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1. Use caseHlJ%i]

i HUse Case
|E]RA,

X

IR

- XERZAFCHERS, A0, Jacobson
e, W—MTAFHIE, MEE_+1H
B, ME—MERFERIIEAH, Martin
Fowler NIFATY—B2Z1H4.

* (UML distilled) —HHEH
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(1) EERfEaE=R
©\ ___<<include>>

Administrator
© <<include>>

FEISEER: ...
XA E A TR =




W RER

il
Yy

(2) 5

<<extend>;§=;_,-f©

P EAN BT

PN T
Administrator <<extend>>“"~©
ZE T

GIERE: ...
XA T A A




(3) BRI FEHE A,

5I52RA: ...
XA IR TRV

LI




« B FBI5AR:
1. LB AP AR AR AT FOBIFFAA
2. REHEBRFIF MNP BN

3. BRAFWmA\RP 2 MES

4. RGIIEHER AEXERAEF

5. RIEER

« TAANRTFHH5ER:

BIERME — M

SRR

IFERT RS



4) EREESHERAN

<<inc|ude>>{ - -‘?©

HA R T

Administrator «=:<|nclud—e>> :;©

ZE T

FRIiRR: ...
FERY|aJRE:
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- Create, Retrieve, Update, DeleteZ$E! FH{HIAYALIE :
» SXFHCRUDIUA™ABIEZE—1FafI?

- NBFPEXRNAEZERMARNETRELIENREZS.
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« 1513:
D

Add a Good's Info

/’/f}\_n’;;;y a Good's Info
Delete a Good's Info

-

Query a Good's Info

JE &

D

Create a Goodinfo

/ -

Change a GoodInfo's
% Vender

T

Mark a Obsolete
Goodinfo

-

Query a Goodinfo by

Query a Goodlnfo by
Keyword

Vender



Class Exercise [A]ufaiA

* BMEN—REWATTFF AT ARG, MMENEAREWSL M, BEE,
© XRATFFERMWATmER, FHREINSEEZPHIEMESGERIA.

- BRLARR B MY ERA AR AT IR TN E MR, BEAEHESIKE
FHHEBmEXEZ UL,

- ITRERHCRMNENT R B ERmIsIX e E B NI,
- HREAEHSHRANRENIRSS, &R, &EHIGEREIEEFTEHY™m.
- EPALIRLS, BEXEFRE, BEHNETZE.
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HRAEHI T — Actor

- EERIXNERS?

© ERRXNRG?

« ERIIXNRSGE?

- EEIRRSGE?

- EXRIAFRS?

- REHEMARFERIXNERS?

« EMNXTRGFEREUEE?

« HEAXTRFEHRHEE?

- BREEEBEINEIITHIRBAE?
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