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Tijuana “shantytown”: 
http://www.macalester.edu/~jschatz/residential.html
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Fallingwater: 
http://www.adelaide.net.au/~jpolias/FLW/Images/FallingWater.jpeg
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1997
(adopted by OM G)

1998

1999

Q1 2001

2001 Q4
(planned)

Editoria l revision
without s ignificant
technical changes.

2002
(planned)

<<docum ent>>
UM L 1.1

<<docum ent>>
UM L 1.2

<<docum ent>>
UM L 1.3

<<docum ent>>
UM L 1.4

<<docum ent>>
UM L 2.0

Infrastructure

<<docum ent>>
UM L 2.0

<<docum ent>>
UM L 2.0

Superstructure

<<docum ent>>
UM L 2.0 OCL

com position
(whole-part)
relationship

dependency
relationship

From [Kobryn 01a].
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Aonix
Colorado State University
Computer Associates
Concept Five
Data Access
EDS
Enea Data
Hewlett-Packard
IBM
I-Logix
InLine Software
Intellicorp
Kabira Technologies
Klasse Objecten
Lockheed Martin

Microsoft
ObjecTime
Oracle
Ptech
OAO Technology Solutions
Rational Software
Reich
SAP
Softeam
Sterling Software
Sun
Taskon
Telelogic
Unisys
…
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Elem ent

Carbon Hydrogen

<<covalent>>

<<covalent>>C

C

C H
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:Carbon :Carbon

:Hydrogen

:Hydrogen

:Hydrogen

:Hydrogen

:Hydrogen:Hydrogen
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� English: If a Class is concrete, all the Operations of 

the Class should have a realizing Method in the full 
descriptor.

� OCL: not self.isAbstract implies
self.allOperations->
forAll (op | self.allMethods->
exists (m | m.specification-> 
includes(op)))
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� Basic Notation: A class is drawn as a solid-outline 

rectangle with three compartments separated by 
horizontal lines.

� Presentation Option: Either or both of the attribute 
and operation compartments may be suppressed.

� ?9�&8��
�-
�������	�
��	���	���
�����
� Style Guideline: Begin class names with an 

uppercase letter.
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«m etaclass»
Attribute

«m etaclass»
Class

«m etaclass»
Operation

« instanceO f»

<<m etam od e l>>
U M L M e ta m ode l

A na lys is  M ode l

The attribu te  fare  of
the  P assengerTicket
class is  an  instance of
the  m etaclass
A ttribu te .

The operation
issue of the
P assengerTicket
class is  an
ins tance o f the
m etaclass
O peration .

« instanceO f»« instanceO f»

« instanceO f»

<<use>>

<<use>>

Represents  the
User O b ject layer
o f the  4-layer
m etam odel
arch itecture
pattern .

«m etaclass»
Class

<<m etam od e l>>
M O F M eta -M etam od e l

«m etaclass»
Operation

«m etaclass»
Attribute

PassengerTicket

+to ta l()
+ issue()
+surrender()
+re fund()

-issuedB y : A irline
-issu ingA gent : T rave lA gent
-fare  : Currency
-tax : Currency

45723990550: PassengerTicket

-issuedB y : A irline  =  A cm eA irlines
-issu ingA gent : T rave lA gent =  TerrificT rave l
-fare  : Currency =  1050.00
-tax : Currency = 57.56

« instanceO f»

From [Kobryn 01b].
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Foundation

Core Extension M echanism s

Data Types

Behavioral Elem ents

Collaborations Use Cases State M achines

Com mon Behavior

Activity Graphs

Model Managem ent

package

dependency

From [Kobryn 01b].
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XM I
Facility

UM L Profile
for CORBA

UM L Profile
for Telecom

M eta Object
Facility

M etadata layer

Specification
layer

Custom ization
layer

P latform
technology
profiles

Dom ain
technology
profiles

Unified
M odeling
Language

<<document>>
UM L XMI DTD

<<document>>
UM L CORBA IDL

From [Kobryn 01b].
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Construct Description Syntax 

class a description of a set of objects 
that share the same attributes, 
operations, methods, relationships 
and semantics. 

 

interface a named set of operations that 
characterize the behavior of an 
element. 

 

component a modular, replaceable and 
significant part of a system that 
packages implementation and 
exposes a set of interfaces. 

 

node a run-time physical object that 
represents a computational 
resource. 

 

 

 

« in terface»
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Construct Description Syntax 

constraint¹ a semantic condition or restriction.  

 

 

{constra in t}

¹ An extension mechanism useful for specifying structural elements.
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Construct Description Syntax 

association a relationship between two or more 
classifiers that involves connections 
among their instances. 

 

aggregation A special form of association that 
specifies a whole-part relationship 
between the aggregate (whole) and 
the component part. 

 

generalization a taxonomic relationship between a 
more general and a more specific 
element. 

 

dependency a relationship between two modeling 
elements, in which a change to one 
modeling element (the independent 
element) will affect the other modeling 
element (the dependent element).  
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���
����$	���%& ����
�����	����	8�



���������	��
��
��
 ''

Construct Description Syntax 

realization a relationship between a specification 
and its implementation. 
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Fig. 3-20, UML Notation Guide

Window

display () 

size: Area
visibility: Boolean

hide ()

Window

Window

+default-size: Rectangle
#maximum-size: Rectangle

+create () 

+display () 

+size: Area = (100,100)
#visibility: Boolean = true

+hide () 

-xptr: XWindow*

-attachXWindow(xwin:Xwindow*)

{abstract,
author=Joe,
status=tested}
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Fig. 3-23, UML Notation Guide

bill no-shows

Reservation

operations

guarantee()
cancel ()
change (newDate: Date)

responsibilities

match to available rooms

exceptions

invalid credit card
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Fig. 3-24, UML Notation Guide

report ()

BurglarAlarm

isTripped: Boolean = false

PoliceStation

1 station

*

{ if isTripped
then station.alert(self)}

alert (Alarm)
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Fig. 3-27, UML Notation Guide

Set
«type»

addElement(Object)
removeElement(Object)
testElement(Object):Boolean

* elements

Object
«type»

HashTableSet
«implementationClass»

addElement(Object)
removeElement(Object)
testElement(Object):Boolean

1 body

HashTable
«implementationClass»

setTableSize(Integer)
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Fig. 3-29, UML Notation Guide

+create ()
+ log in (U serN am e, P asswd)
+ find(S to re Id )
+getPO Stota ls(PO Sid)
+updateS toreTota ls (Id ,S ales)
+get(Item )

-store Id : In teger
-PO Slis t: L is t

Store

P O S term inal

P O S term inalH om e

<<use>>

S toreH om e

S tore

POSterminal
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Fig. 3-29, UML Notation Guide

+create()
+ login(UserNam e, Passwd)
+find(S toreId)
+getPO Stota ls(POS id)
+updateS toreTotals(Id,Sales)
+get(Item )

-storeId: Integer
-PO S lis t: L is t

Store

PO Sterm inal

PO Sterm inalHom e

<<use>>

S toreHom e

POSterminal

+getPO Stota ls(POS id)
+updateS toreTotals(Id,Sales)
+get(Item )

<<interface>>
Store
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Fig. 3-40, UML Notation Guide

Person

Manages

Job
Company

boss

worker

employeeemployer
1..∗

∗

∗

0..1

Job

Account

Person

Corporation

{Xor}

salary
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Fig. 3-41, UML Notation Guide

Polygon Point
Contains

{ordered}

3..∗1

GraphicsBundle

color
texture
density

1

1

-bundle

+vertex
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Fig. 3-44, UML Notation Guide

PlayerTeam

Year

Record

goals for
goals against
wins
losses

goalkeeper

∗

∗

∗

season

team

ties

�������
*����	��	���
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Fig. 3-45, UML Notation Guide

Window

scrollbar [2]: Slider
title: Header
body: Panel

Window

scrollbar title body

Header Panel

2 1 1

Slider

1
11
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Fig. 3-45, UML Notation Guide

scrollbar:Slider

Window

2

title:Header
1

body:Panel
1
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Fig. 3-47, UML Notation Guide

Shape

SplineEllipsePolygon

Shape

SplineEllipsePolygon

Shared Target Style

Separate Target Style

. . .

. . .
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Fig. 3-48, UML Notation Guide

Vehicle

WindPowered
Vehicle

MotorPowered
Vehicle

Land
Vehicle

Water
Vehicle

venue

venuepower
power

SailboatTruck

{overlapping} {overlapping}
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Fig. 3-50, UML Notation Guide

«friend»
ClassA ClassB

ClassC

«instantiate»

«call»

ClassD

operationZ()
«friend»

ClassD ClassE

«refine»
ClassC combines

two logical classes
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Fig. 3-51, UML Notation Guide

Controller

Diagram
Elements

Domain
Elements

Graphics
Core

«access»

«access»

«access»

«access»

«access»
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Fig. 3-52, UML Notation Guide

Person

birthdate
/age{age = currentDate - birthdate}

Company

Person

Department

WorksForDepartment

/WorksForCompany

{ Person.employer=Person.department.employer }

∗

∗
∗

1

1

1
employer

employer
department
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Fig. 3-38, UML Notation Guide

trian g le : P olyg on

cen te r =  (0 ,0 )
vertice s  =  ( (0 ,0 ),(4 ,0) ,(4,3 ))
bo rd e rC olo r =  bla ck
fillCo lo r = wh ite

tria ng le :  P o lyg o n

tria ng le

:P olyg on

s ch ed u le r
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Fig. 3-39, UML Notation Guide

horizontalBar:ScrollBar

verticalBar:ScrollBar

awindow : Window

surface:Pane

title:TitleBar

moves

moves
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Fig. 3-46, UML Notation Guide

downhillSkiClub:Club Joe:Person

Jill:Person

Chris:Person

member

member

member

treasurer

officer

president

officer
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Fig. 3-17, UML Notation Guide

Mem b e r-of

C h a ir-o f

{s ub s e t}P e rs o n Co m m itte e

P e rs o n C o m p a n y

b os s

{P e rs o n. em p loye r =
P e rs o n. bo s s .e m p lo ye r}

em p loye re m p lo ye e

0 .. 1

∗ ∗

∗

∗

∗ 0 .. 1

1

R e p re s en ts
a n in co rpo ra te d en tity.
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+getO rderS tatus
+setO rderS tatus
+getLineItem s
+setLineItem s
+getC red itA pproved
+setC red itA pproved
...

OrderBean
{abstract}

LineItem
{abstract}

Product

1

*

1

*

<<interface>>
EntityBean

CreditCard
{abstract}

Custom er

PM O rder

PM LineItem

PM CreditCard

*

1

*

buyer

order

order

item

item

com m odity

Adapted from Fig. 23 [EJB 2.0].



���������	��
��
��
 ;A

�&8��&�����	��
@	����&�

� ���"
��8����
�-
&����

	&8��&�����	��0
	�����	��
������

����
���������
���
�����	&�

	&8��&�����	��
���������

� �	���

� ��&8�����
�	����&

� ��8���&���
�	����&



���������	��
��
��
 ;B

� ���"�
���
�����	F��	���
���

��8������	��
�&���
��-�"���

��&8������

� ��&8������
&��
��

� specified by classifiers (e.g., 
implementation classes)

� implemented by artifacts (e.g., binary, 
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Fig. 3-99, UML Notation Guide
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<<Entity>>
030303zak:Order

O rderH om e

O rde r

O rde rPK

<<Session>>
ShoppingSession

S hopp ingS ess ionH om e

S hopp ingS ess ion

O rde rIn fo

<<focus>>
:Order

<<auxiliary>>
:OrderPK

<<auxiliary>>
:OrderInfo

O rderH om e

O rde r
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<<EJBEntity>>
Catalog

CatalogHom e

Catalog

CatalogP K

<<EJBSession>>
ShoppingSession

ShoppingSessionH om e

ShoppingSession

CatalogInfo

<<file>>
CatalogJAR

<<focus>>
Catalog

<<auxiliary>>
CatalogPK

<<auxiliary>>
CatalogInfo

CatalogHom e

Catalog

<<EJBEntity>>
ShoppingCart

ShoppingCartHom e

ShoppingCart
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<<ejbEntity>>
Catalog

<<auxiliary>>
CatalogInfo

<<focus>>
Catalog

<<reside>> <<reside>>

<<auxiliary>>
CatalogPK

<<reside>>

<<file>>
CatalogJAR

<<im plem ent>>
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Fig. 3-97, UML Notation Guide

:DBServer

videoStoreServer:AppServer

<<Container>>
           VideoStoreApplication

:Client

<<browser>>
:OpenSourceBrowser

<<Session>>
ShoppingSession

<<Focus>>
ShoppingSession

<<Entity>>
Catalog

<<Focus>>
Catalog

<<Entity>>
ShoppingCart

<<Focus>>
ShoppingCart

<<database>>
:VideoStoreDB
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Fig. 3-98, UML Notation Guide

backupServer:AppServer

backupBroker
:BondBroker

:QuoteService
<<database>>
:AccountsDB

prim aryServer:AppServer

prim aryBroker
:BondBroker

:QuoteService

<<database>>
:AccountsDB

<<becom e>>
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module POS

{

typedef long POSId;

typedef string Barcode;

interface InputMedia

{

typedef string OperatorCmd;

void         barcode_input(in Barcode     item);

void         keypad_input( in OperatorCmd cmd);

};

interface OutputMedia

{

boolean      output_text(  in string      
string_to_print );

};

…..
Generic IDL Point of Sale (POS) example. [Siegel 00]
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…..

interface POSTerminal

{

void  login();

void  print_POS_sales_summary();

void  print_store_sales_summary();

void  send_barcode(        in Barcode     item);

void  item_quantity(       in long        
quantity);

void  end_of_sale();

};

};

#endif /* _POS_IDL_ */
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Point-o f-Sale

POSterm inal

+outputText()

« IDLinterface»
IOutputM edia

InputM edia +initia liza tion()
+barcodeInput()
+keypadInpu t()

+P O S ref : P O S term ina l

« IDLinterface»
IinputM edia

OutputM edia

Store

+initia liza tion()
+findP rice()

+depotR ef : Depot
+taxR ef : Tax
+s toreM arkup : floa t
+s toreId : In teger

« IDLinterface»
IS toreAccess

+initia liza tion()
+calculateTax()
+findTaxableP rice()

+rate  : float

« IDLinterface»
ITax

+initia liza tion()
+ login ()
+printPO Ssa lesSum m ary ()
+printS to reS alesSum m ary ()
+setItem Q uantity()
+sendBarcode()
+endS ale ()

+s toreRef : S tore
+s toreAccessR ef : S to reA ccess
+outputM ed iaR ef : O utputM edia
+taxR ef : Tax
+P O S id : Integer
+ item Barcode : Integer
+ item Q uantity : Integer
+ item Info  : Item Info
+item Price : Currency
+item TaxPrice : Currency
+item Extens ion  : C urrency
+saleSubtota l : Currency
+taxableSubtota l : Currency
+saleTotal : Currency
+saleTax : C urrency
+P O S lis t : L is t

« IDLinterface»
IPOSterm inal

+initia liza tion()
+ login ()
+getP O S tota ls()
+updateS toreTotals()

+tota ls  : Tota ls
+P O S lis t : L is t

« IDLinterface»
IS tore

StoreAccess

Tax

From [Kobryn 00].
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Construct Description Syntax 

use case A sequence of actions, including 
variants, that a system (or other 
entity) can perform, interacting with 
actors of the system. 

 

actor A coherent set of roles that users 
of use cases play when interacting 
with these use cases. 
 

 

system 
boundary 

Represents the boundary between 
the physical system and the actors 
who interact with the physical 
system. 

 

 

 

UseCaseNam e

A ctorN am e
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Construct Description Syntax 

association The participation of an actor in a use 
case. i.e., instance of an actor and 
instances of a use case communicate 
with each other. 

 

generalization A taxonomic relationship between a 
more general use case and a more 
specific use case. 

 

extend A relationship from an extension use 
case to a base use case, specifying 
how the behavior for the extension 
use case can be inserted into the 
behavior defined for the base use 
case. 
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<<extend>>
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Construct Description Syntax

include An relationship from a base use case
to an inclusion use case, specifying
how the behavior for the inclusion use
case is inserted into the behavior
defined for the base use case.
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<<include>>
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Fig. 3-53, UML Notation Guide

Cus tomer

Supe rviso r

Sales pe rso nPlace

Establis h
c re dit

Che c k

Telephone Catalog

Fill orde rs

Shipping Cle rk

s tatus

orde r

���
����
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additional requests :

Order
Product

Supply Arrange

«include»«include»«include»

Request
Catalog

«extend»Extension points

PaymentCustomer Data

after creation of the order

Place Order

1 * the salesperson asks for
the catalog



���������	��
��
��
 B3

Fig. 3-55, UML Notation Guide
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Establish
Credit

Place
Order

Salesperson

Supervisor

1 *

1 *
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■Actors: traveler, client account db, airline reservation system

■Preconditions:
• Traveler has logged on to the system and selected ‘change flight 
itinerary’ option

■Basic course
• System retrieves traveler’s account and flight itinerary from client 
account database

• System asks traveler to select itinerary segment she wants to 
change; traveler selects itinerary segment.

• System asks traveler for new departure and destination 
information; traveler provides information.
• If flights are available then
• …
• System displays transaction summary.

■Alternative courses
• If no flights are available then …
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Online HR System

Locate
Employees

Update
Employee

Profile

Update Benefits

Access Travel
System

Access Pay
Records

Employee

Manager

Healthcare Plan System

{if cu rrentM onth =  O ct.}

{readO nly}

Insurance Plan System
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Update M edical
Plan

Update Dental
Plan

Update Benefits
______________
Extension points
benefit options:

after required enrollm ents

Update
Insurance Plan

Em ployee

<<include>> <<include>> <<include>>

Elect
Reim bursem ent
for Healthcare

Elect Stock
Purchase

<<extend>>
em ployee requests
stock purchase option

<<extend>>
em ployee requests
reim bursem ent option

extension
condition

extension point
nam e and
location
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■Actors: employee, employee account db, healthcare plan system, 
insurance plan system

■Preconditions:
• Employee has logged on to the system and selected ‘update benefits’ 
option

■Basic course
• System retrieves employee account from employee account db

• System asks employee to select medical plan type; include Update 
Medical Plan.

• System asks employee to select dental plan type; include Update 
Dental Plan.
• …

■Alternative courses
• If health plan is not available in the employee’s area the employee is 
informed and asked to select another plan...
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