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What is the UML?

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

- visualizing  (AJRR{K)

oo sapags UML is the de facto standard
* specifying (1¥J$) notation for software design and
. constructing  (Hgig) Y-

(32ttE)

« documenting

Use-Case Diagram

An Automated Teller Machine (ATM)
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Major Use-Case Modeling Elements
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Diagram Diagram
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Diagram Dlagllm vvvvv am
Composite Structure | [ Deployment | [ Package
Diagram Diagragm Diagram qu:am
Sequenc
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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
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How Should | Name a Use Case?

% « A channel of communication

between an actor and a use * Indicate the value or goal of the actor.
‘1’ case. » Use the active form; begin with a verb.

O * Aline is used to represent a « Imagine a to-do list.

communicates-association. .

o » Examples of variations
* An arrowhead indicates who .
» Register for Courses

initiates each interaction.

E % * No arrowhead indicates either * Registering for Courses

end can initiate each interaction. * Acknowledge Registration
» Course Registration

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

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

FRfIE

|

IR — Lo B

- Nt ) R o

NewlJseCase1

e R

Actor1 |
ctort = Realize

Association
BX 2 use-case realization

NewllseCase3

. Generalization

= << ==4
=t == exend=>> _ extend use case

-------------- > Dependency s
it -----------------== Include use case

AR : UMLARAME A B SRAE A BB XX 574518



Relationships between Use Case

+ Use Caseff T 1258/ < x(association)¥p, Use CaseZ[EH{F
EE—ERIXHK (relationship), B4F: iZ{k(generalization)%%, &
&(include)X(E. ¥ B(extend)XHRZ,

« BRI LIFIABUMLEST FEHEIEIE X Use CaselARIKER.

+ relationship(3X%), association(3KHX), generalization(;Z{t),
dependency (&)X 5.
+ association, generalization, dependency#fj&Frelationship,

« include, extend JEF dependency.,

When to use Includes ? {AJBS{EEFEESXEK?

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

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

» Examples include

- Login (BR)

= TBR*ER (extend?)
T RAAZAA—TEELIMIIRE (extend) TR, HI REAGIELQWT REH

HiEH FTENNE
% : :‘: <<extend>>©
Recharge PrintReceipt

CellPoneUser

VP RRAFUETUTER:

1. RIPAFINE D BANENRRITH, XA ISBAIERZTATRETRD .
2. RIPREFERE TARITHISED SRS
3, RSP EARRAIPES =] gefRAR AR RIER )

extendk Zfllinclude X RRBENXFIFE : ¥ RAGIZFEN, SSAGRLEN, WEEMRR: FIAFERBMHENEESZ
&, AIBMTEVNE, WrRIATED, XEEBURTRAFPNER, AT E0AZENTH.

I FRATIN =S IN T 2% -



Banking App

<<include>>

/
§
Customer

Make Payment

o CiEEE R
TRk JZ==tkik
User Story Typical Format 3C’s
As a <type of user>, | want <some goal> so that <some reason>. * A well written user story will describe what the
) desired functionality is, who it is for; and why it is useful.
A s o bEeacs an, - . Ther'e are 3 par.ts to a fully fleshed out user story. If )
you like marketing-speak, then you can call them the “3

wark ‘o be ab\e Cs™:

4o SEeoC CW CO" M » The Card

b\\ ?g b‘{ cat ion \\e“—. * The Conversation

¢ The Confirmation




A more detailed example

(1) : The event of receiving a call for an operation that
is implemented by actions on state machine transitions.

+ Call eventBhEFELA0T:

Hp2HG RPN SEHEIA:
[ Manual | startAutopilot( normal )| Automatic |

11

(2) : The event of a Boolean expression becoming satisfied
because of a change to one or more of the values it references.

« Change eventFAX#EFwhen®zx.

when( temperature > 120 ) f alarm()

P
‘ Idle ’

« Change eventf1Zal 5514 (quard condition)fIX 51

- BRSNS IS R, RENfalse,
R TIREEES,



(3) Time event: An event that denotes the satisfaction of a time
expression, such as the occurrence of an absolute time or the

passage of a given amount of time after an object enters a
state.

« Time eventfXiE=Faf teraiwhenz=r.,

"

after( 2 seconds ) / dropConnection()

when( date = Jan. 1, 2000 )

(4) Signal event: An event that is the receipt by an object of a signal sent o

it, which may trigger a transition in its state machine.
« Signal eventANIE L& A0Call event—iE,

. ESEUENREEE, ERE—RE— RS,

class UML3H /l %ﬁ N
«abstracts <
E
5T XA KEX
s | |
ik Bt P HifR j:’H =
e . - = >
Eanin)
za
suv - < - >
______ wam
o FERYEEERDD<<abstract>>, TRFEE—MESE,;
o BERAMEES: INSENBTE, BNZENXEATIAR, FHTSOEERIEREERR,
- INSERSSUVZEBRMFER, CIIZENRENEHRR, BSOS, Iy
o« INSESEMINZEREEXRR, FEHTOEEMISEEETR, >
o FAEEMFZRIEREXR, FATSUEETEERT,
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Order Statechart Diagram Order Statechart Diagram: Superstates & Supertransition

Start Order
Start
Order Superstate name
®

Jgetfirstitem Jgetfirst item Active

Fet next item get nextitem
Not all items checked] [All items checked 8& [Notall items checked] [All items checked &&

Checking >

all items available] = - | > Checking ) _all items available] —
“Jor check item do: initiate delivery o checkitey | Go: inftiate delivery
[All items checked &&
some items not in stock]

[All items checked &&
some items not in stock]

. . Item Received
Item Received Delivered [all items available]

[all items available] ) po— )
— Item Received g Delivered
Waiting J [some items not in stpck]

@47 Delivered )
Item Received cancellation

[some items not in stock]

Add a new state and separate transitions to the diagram to show that an order can be cancelled Cancelled Delivered
at any point before it is delivered, O,

[power an) / startup [test failed] Out of
. off Self Test et

[test succeeded)

Serving
Custamer

dofreadCard

card inserted

cancel

T FE{E APP EERE FHEZEH

FAFINSHE

AL, BTITR \ o ERTER
EEFAAR BTEfAR

EFERES

[

EHEEEE RS ITER .
RETF, BRE
B—T-RHATE:

1: RMEATER < BTSSR BT RIATCETR BTEETER
[ #TRE )

{ m= Y c .
| BRREEER ) BT RER. BEHIFEESR
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Key parts of a SD

» participant: an object or
entity that acts in the

sequence diagram

* sequence diagram starts
with an unattached "found

» message: communication
between participant

message" arrow

objects

» the axes in a sequence

diagram:

1EFEC

2.

horizontal: which

object/participant is acting
vertical: time (down ->

forward in time)

XFTEINFEERNITER (
A. 2k CreditProcessor B F2E,

Re

Customer

. hunger D

L)

13
Loop I|

I
[until complete]

A) Order

<<Create>>

!
;

Add Item

W

I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
Il

3) Check Available

Menu Manager

I
|
I
I
|
|
|
|
|
|

|
5

-

a Callback

»

.6.I

<
5) a self message

ref

I

) o

B. 2 CreditProcessor 4 7Zm 5L I checkCredit(),
displayConfirmation() 753%.

C. CreditForm RihF .

D. ConfirmationForm JsCika,

submit

: CreditForm H : CreditProcessor ‘ : ConfirmationForm
1 check credit
reserve seat
_,.\'_l
_idisplay confirmation :
L

* OOA offers five kinds of concepts:
objects, attributes, structures,
services and subjects.

FAtEESIRERZHES.

Stock update

reserveSeat() #



Sequence Diagram and Use Cases|[iEE S HFIRIEZ I Drawing Sequence Diagram #&t!|[=E]

* ASequence Diagram can be seen as an expansion of a use case to the lowest * The name of the class and the name of the instance of that class (object), if
possible level of detail. required, at the top of the column that represents it.
B R £ B S A RIS RGBT R, MLFIRME HlFERRS HEEFITE (W5R) &
* Sequence diagrams can be drawn at different levels of details and also to meet * Including the arrows marked Return makes it easier to follow the flow of control
different purposes at several stages in the development life-cycle. from object to object.
IRFER TR RENE, RS TAREN, HARRRELTA EEhE ST RS RS E T IR AR
* Analysis Sequence Diagrams normally do not * The vertical line for each object represents its lifeline.
. ) . A ALY
* include design objects fj\ﬂ'—f |3) | EQE’{]JIIE}%_Z:@,QIQLJFW% NS TERN SR ZI RN ER
« Specify message signatures in any detail ﬁ*ﬁ'ﬂﬂﬁ&ﬁ"\]mﬁgx?& * The thick bar represents its activation. ZE#p: f;*%,J:E’J%EH/E%Tﬁ%E’JmLEHE
TEEESE + i.e.when itis doing something BJIE/EH THRIUE(E

Aggregation and Composition

» Aggregation
This is the "Has-a" or "Whole/part” relationship
» Composition
Strong form of aggregation that implies ownership:

« if the whole is removed from the model, so is the part.
the whole is responsible for the disposition of its parts

1 :Engine
composition -
:Locomotive | 1.
N ]
:Car ‘_
NN
/ 0.1 .
:Person |o.*
driver 1 passengers
aggregation

TR

BRI (BRRERDE) RERFFSAAXRNEDHIToBRIREN,
LAMBET S5 s IR A,

ST
N mEE | (€
f\]\f N Eium?é
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tﬁﬁ%‘é s jjhblj\:lai i3
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e i M




solid[&EN:

1. —HAREN (Single Responsibility Principle, SRP)

Y. — M EMZRE—5IREUNERERE BI—MERAFT—PERR)
2. FFix-#AEN (Open/Closed Principle, OCP)
B REHLE G RR. ) ROzt BN, SHEEE,
3. BEEMEN (Liskov Substitution Principle, LSP)
EX: FERZFIUERRE, HETAFRE—N, TRIFEFNERY,

4. EOREEREM (Interface Segregation Principle, ISP)

~ < '~

EBX: —MERMZEREXMEARINZEAD BIZMEFEZROL—NBRZEOE)
5. #kEEIBEN (Dependency Inversion Principle, DIP)
EX: BEREERFMZEAHTRERER, MEHLZEBMTHER (EOHHRE) .

£ R

SN (Integration Testing) R7EBITMNAER L, BAAAERERBERITH
BEREKMATRESREHITHINR

A B

ThREAAE
AHEGAT
HE

— | |
|
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T3
iz

RFIER
RIS
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Thae Ml

TEEMIE (Functional Testing) REEH”RAMNAAMMEEM L, MBFRAEX

BTEERIE, NHASI RIS MELTEEM.
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Loig
Pl

Bl BEAFNEFE
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B (White Box Testing) : XFREMME, TEMNKNEEM—MERNET,
AFWRARFARFRBOSEEHEAXREL, RITSEFENRAG, MEFAm

BB T
<o

|

o RMEMSN: DRNHS BT, BOMBRE
BT T,

o HEUEEASE: SN BRITHTINS, REBX
LRTESEEMBRANRE, AAKIRPLERD
Il

SRR SR RERENED, HENRRHERREN L, SFERRARESL

AOIEIRE,

A G

RGN (System Testing) RERFRETHEIARIMKIRETRET, HNRFEHNIED
RERFMEPTEEATRONL, BFERENE. ML, RENL., RENEMTEENHET.
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