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UML 2.0 - 13 Diagram Types

Structure Diagrams: Class Diagram, Object
Diagram, Component Diagram, Composite
Structure Diagram, Package Diagram,
Deployment Diagram

Behavior Diagrams: Use Case Diagram, Activity
Diagram, State Machine Diagram

Interaction Diagrams: Sequence Diagram,
Communication Diagram, Timing Diagram,
Interaction Overview Diagram
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UML Relationships

> Association often used with cardinalities

IS-a

Inheritance

Realization /
Implementation

—————— > Dependency
<> Aggregation “has-a” without ownership

V'V

“has-a” with ownership, delete whole
and part is automatically deleted

Composition

UML relations notation

https://en.m.wikipedia.org/wiki/Class diagram
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https://en.m.wikipedia.org/wiki/Class_diagram

UML

o
o

oClass Diagram
oObject Diagram
oComponent Diagram
oComposite Structure

Structure Diagrams

Diagram
Package Diagram

Deployment Diagram
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Class Diagram

Figure 5. Figure 5: An example of inheritance using tree notation

BankAccount

owner : String
balance : Dollars

deposit ( amount ; Dollars )
witharawa! ( amownt ; Doliars }

CheckingAccount SavingsAccount
insufficientFundsFee : Dollars annualinterestRate : Percentage
processCheck ( checkToProcess @ Check ) depositMonthlyInterest ( )
withdrawal {amount : Dollars ) withdrawal {amount : Dollars )
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Class Diagram

Figure 6. Figure 6: An example of a bi-directional association between a Flight class and a Plane class

Flight Plane
flightumber : Integer o arPlanaType : String
depamnmhm 0. assignedPlane maximumSpesd : MPH
flightDuration MirutBs assignedFlights 0.1 | maximumDistance : Miles
departingAirport : String tailld : String

arrivingAirport : String
delayFlight ( numberOMinutes : Minutes )
getarrivalTime ( ) : Date




Class Diagram for DB
AbOut DB Schema

High Lewel
41772012
Assessment
Program R Student
PK | asessmentld (autoNo)
PK brew PK | studentid (autoMa)

description
maxPoints

PE | afbBbrew o
oTaxt
User
Chifaring PKE |wuserld {autoMol

sMame

PE | offeringld {awutoho
Cou > usernarmeas
PK | cAbbrew o sactionMo ublame
fHame activeFlag

cHames

scFalg

seFlag

begins >
ends Semester

begins PE | semesterid (autofNo
ends . semester

Filled arrow heads indicate 1..1
No arrow head indicates 0..m




1
Law Lavel
5/25/2012
Score Student
A Asspssment PKFKL | asossid PK fonti E
PK | asessid [autoo) l—— | PRFK2 | studentid ’
PE | pAbbrev sName
description score FE1 | offeringid
maxPaoints
'y FK2 | afferingd
F 3
Offering
PE | offeringid (autoNo) User
AzsessOutcome PE |userld (sutaba)
sectionMo -~
PH,FK1 | asessid OffCutcome L fNaT: usernameCas
i PEFELD ) offerinzld » F:! ::.Erhréu uHlame
PK,FK2 |oAbbrev : activeFlag
- FE3 | semesterld
Course
Qutcome PK . . .
< cApbrey Filled arrow heads indicate 1..1
PK | cabbrew . .
— cMame
[ e No arrow head indicates 0.m
aText
FK1 |pabbrev [ g—————— PIGFKY | chbbray [——— | ;Zzlialfkm
FE2 | andSem PK,FK2 |oAbbrev
FK2 |endse
FK3 |begirnsem Enesem
e mds
begins
Yy ¥
bagins > Semester
ends g P | semesterid (autoNo)
semestar
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Object Diagram

c42: Connection | t42: Travel th4711: TravelHandling
from="MUC" dep=2003-09-23 numOfBags=2
to="AKL" SON arr=2003-09-24 ~Trave]
dep=07:45 class="Economy"
arr=06:30 (+24)
status="planned"

¢ ¢ ¢

cpl: ConnPart | tpl: TravelPart | tpl: TravelPart
from="MUC" dep=2003-09-23 gate="D12"
to="LHR" arr=2003-09-23
fINr="LH4754" c—
conn -
| cp2: ConnPart | | tp2:TravelPart | | tp2:TravelPart |
von="LHR" dep=2003-09-23 gate="A55"
nach="LA" arr=2003-09-23
fINr="NZ4550Vv"
<conn <trave

Filled diamond shows exclusive ownership (composition)
Unfilled diamond would show aggregation
Line with arrow shows association
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Component

Diagram

1

Scanning Subsystem

ina__ T}
POS ClientManager

i Scanner

©
S

— O

Inventory Subsystem

E Product

—
scan POS_client
O< —

I N

k24

l
g CashSales
&—

@ Dependency @ Interface @ Component
@ Subsystem @ Interaction




Composite Structure Diagram

] 1 ] 1
Web Maobile Phone Mail
Shopping Shopping Shopping Shopping

T ) ] T
I | wmerge» : | | I «marge:»: |
ka I | | I |
package | | | | I

| wUsER | | | «user |
l__________________—_—_ __________

7— — > Payment —-—— _/f L Cart
usage : private import :
dependency wimports | wirmports
M uml-diagrams.org
LY 1V

public
Customer import Inventory

package
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|
«model» Layered Application
container
model
package
\—b Presentation Layer /"
Package P —
. model User Presentation
Diagram -
|
] ¢ dependency
| between models
Business Layer /, i
] dependency
model between packages
Tt Application
___________ Facade I -
| 1
I | :
| | 1
1Y 1Y 1V
I Business Business Business
/H.—f Workflow Components Entities
package
|
I
! uml-diagrams.or
Data Layer /™, ".,:,-" g g
model\ —| —|
EEE— Data Access Service Agents
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Deployment Diagram

AppServer 3 DataBaseServer |
@ = @

o O

«artifact»
Sh ingApp.ear.jar D
4
«artifact» D S «artifact» D
ShoppingCart.jar “ Order.jar

®

6 6
«deployment spec» «deployment spec»
ShoppingAppDesc.xml OrderDesc.xml

@ Communicaiton Path @ Dependency
@ Deplolyment @ Deployment Specifications
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UML Behavior Diagrams

oUse Case Diagram
oActivity Diagram

oState Machine
Diagram




Use Case Diagram — Chemical
Tracking System

Receive
Chemical

Obtain Material
Safety Data Sheet

,/

Training
Database

Request a
Chemical

<<extend>>

Search Vendor
Catalogs

/

>—o

Manage
Requester Inventory Chemical
Stockroom
Staff
Check Order
Status
Dispose of \
a Chemical \
I |
Health Buyer
and Safety
Department

Figure 8-1 Partial use-case diagram for the Chemical Tracking System.
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UML Activity Diagram

Normal Course Alternative Course
[Use case
preconditions)

{branch condition) ’m ..
{continuation
condition)
Step 3b

)

tep 3c

(

(use case
@ postconditions)

Figure 8-2 UML activity diagram illustrating the dialog flow in the
normal and alternative courses of a use case.




STATE MACHINE/TRANSITION Diagram

g
change setting
enter program mode leave program mode

sensors closed; arm sansors closed; arm
for house emply for staying in house

P :

anter code enter code

Sensor correct code antarad
Open within 30 seconds
motion

detected

open
wrong code entered

correct code not
entered within 30
seconds; dial police

smoke detected;
dial fire department

smoke detected;
dial fire department

Figure 11-3 Partial state-transition diagram for a home security system.
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STATE MACHINE Diagram

user creaies user cancels
rew request mew peguest

usear saves
incompliete
raguest

—

usear retrieves
incomplets
requast

&

system accepls
valid request

reguester
cancels request

chamical stockroom
fills requeast

buyer places
order with vandor

chemical Ly
received > cancals
from wvendor wvendor order

wvendor places chamical
on back-order

chemical DLyer
recaivad 7 cancels
from wendor wandor order :
S —p

Figure 11-4 State-transition diagram for a chemical request in the
Chemical Tracking System.
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UML Interaction Diagrams

oSequence Diagram

oCommunication Diagram

oTiming Diagram

olnteraction Overview
Diagram




equence Diagram

| Collaboration "Rent ktem", scenario "una\railable'P]

oo oo e

| |
rent(this, i, p) | : :
newic, i, pl N Rertal | : :

e === ===== J_l | |
| |

| |

1 1

T |

| I

i alid() X

i") isRentableTo(c)
[aclult mowvig is At - —————~| see business rule BR_IHCE]

L true I I 5 L

—

isRentableDuring(pd !
Ll

*all] getPeriod( .

e false | ~-]-. i

see business rule EH_IHPE]

. false

etReasoninvalid

S "unavailable”
canotRert{"unavailakle")




Communications/Collaboration
Diagram

_ name of owning element _
frame heading o enclosing namespace diagram frame
magram kind /

e

|nterar.t|nn Dnlmeﬁmkshnp )

:Inventory

guard
message

1.1: search() ﬁ f 2.3 [order complete]:

sequence update_inventory()
expressmn |teratu:m lifeline class
1.2 [interested): "@T¢ name
view_book() 7
o 1 * ﬁm:l h-cn::ks{} — v
lifeline |  b:Book
N :Online [
Bookshop i
1.3 [decided to buy]: -
checkout[} [ vl lifeline

add_to_cart()

\& selector
/

2.2 [not wau|'r||::-t1n,r|;+::aa\rtjll]:xl

2.1: get_books() 5c[cu§umer]'
make_order() Shopping Cart
sequence
expression :Order <
lifeline

@ uml-diagrams.org
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Timing Diagram
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Interaction Overview
Diagram

@®—>f | Online shopping interaction overview diagram

Purpose: An example of UML interaction overview diagram for online shopping.

Summary: Customer may search or browse items, add or remove items from shopping cart, do checkout.




Intferaction Overview
Diagram

@®—> | Submit comments to Pluck using DWR, AJAX, JSON

Purpose: An example of interaction overview diagram which shows how user comments on some article are submitted to Pluek using various
AJAX technologies.

Summary: Comments submitted by a web user are first validated by the web site which is hosting commented article. DWR technology (AJAX for
Java) is used to convert user comments HTML form data into Java object and possible validation errors - back into JavaSeript callbacks for errors.
Comments that look Ok are submitted to Pluck server hosting all comments to all articles.
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Intferaction Overview
Diagram
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0K
exit request
_function

Dialog Map worde L

arequest  request

submit request
for =0 chamicals

5
'.
Wb
r

|
cancel addition  select vendor
of new chemical  and add to list

L a——
delata chemical
from list

request another  cancel addition
chemical  of new chemical

imvalid request chemical
chamical o fromvendor ..l
e F L B

OK. request a
different
chermnical
reguest chemical  request a request
from stockroom  different chemical chemical

from vendor
select containar
and add to list

cancel addition

of new chemical ' | T
ask to see

container history Tm

Figure 11-5 Dialog map for the “Request a Chemical” use case from the

“r————“—— Chemical Tracking System. r—— e



Decision Tree

is user
trained?

Figure 11-7 Sample decision tree for the Chemical Tracking System.




