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UML1.5

Dynamic Modeling 
(communication diagram and 

sequence diagram)

Koichiro OCHIMIZU

School of Information Science

JAIST

Schedule(2/3)
• Feb. 27th

– 13:00 Introduction to Java Programming
– 14:30 Outline of UML: Static Modeling

(usecase modeling, details of class
definition)

• Feb. 28th
– 13:00 Outline of UML: Dynamic Modeling

(state machine)
– 14:30 Outline of UML: Dynamic Modeling

(communication diagram, sequence 
diagram)
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Dynamic Model
• State Diagram

– Describe which states an object can have during its life cycle

• Sequence Diagram
– Describe how objects interact and communicate with each other
– The primary focus in sequence diagrams is time

• Collaboration Diagram
– Describe how objects interact
– But the focus in a collaboration diagram is space

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.

Sequence Diagram
• Sequence diagrams illustrate how objects 

interact with each other.
• They focus on message sequences, that is, how 

messages are sent and received between a 
number of objects.

• Sequence diagrams have two axes: the vertical 
axis shows time and the horizontal axis shows a 
set of objects.

• The Instance form describes a specific scenario 
in detail

• The Generic form describes all possible 
alternatives in a scenario, therefore branches, 
conditions, and loops may be included.:

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.
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：Computer ：Printer
Server

：Printer

The Concepts used In a sequence diagram
Print( ps-file)

Print( ps-file) [no queue] 
Print( ps-file)Simple message

Activation

Lifeline

Synchronous 
message

Object

Guard

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.

：Computer ：Printer
Server

Sequence diagram with Branch
Print( ps-file)

Print( ps-file)

：Printer ：Queue

[no queue] 
Print( ps-file)

[printer 
busy] 
Store( file)

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.
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：Computer ：Printer
Server

Timing Constraint

Print( ps-file)

Print( ps-file)

：Printer

Print( ps-file)
{ b - a < 5 sec}

{ b’- b < 1 sec }

a

b

b’

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.

C1：C D1:D

Iteration

D2:D

send message 
op2 until ...

op1 ()

op2 ()

op3 ()

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.
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：CustomerWindow

D1:D

Creating Object

NewCustomer(Data)

Customer (Data)

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.

：CustomerWindow D1:D

Destroying Object

RemoveCustomer()

DeleteCustomer ()

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.
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object name
: class

Recursion
oper()

oper()

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.

Collaboration Diagram

• Collaboration diagrams focus on the interaction and 
the links between a set of collaborating objects. The 
sequence diagram focuses on time but the 
collaboration diagram focuses on space.
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[printer free] 1.1: Print(ps-file)

1： Print(ps-file)

Print(ps-file)

An example of a collaboration diagram

:Computer

:PrinterServer :Printer

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.

Message Label
predecessor guard-condition sequence-expression return-value := signature

sequence-number , … /

The predecessor is an expression for synchronization of threads or paths, 
meaning that the messages connected to specified sequence-number must 
be performed and handled before the current message is sent.
[ integer | name] [ recurrence]
･ integer  a sequence-number specifying the message order 1.2.1
･ name  concurrent thread of control 1.2a  1.2b
･ recurrence  * [ iteration-clause] [ condition-clause]

a conditional or iterative execution

１:                                                               display()
[mode = display]     1.2.3.7:                 redraw()

2 ＊ [n:=1..z]:  prime:=nextPrim(prim)
3.1             [ x < 0 ]                               :       foo()
3.2             [ x => 0 ]                             :        bar()
1.1a, 1.1b/                                   1.2:              continue()

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.
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1 ＊[ z = 1..n ]:  prim:=nextPrim(prim)

CalcPrim (n)

Iteration in a collaboration diagram

:Calculator

:Prim module

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.

Customer Window creation

：CustomerWindow
{transient}

：Mainwindow ：Customer{new}

Newcustomer()

3.1: Update(data)

2: Create()

3:Show(customer)

[free memory] 1:Create()

{parameter}

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.
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1: Show()

1.1: Create()

3:Show(customer)

1.2 *[while any lines 
left]: GetResultLine()

1.1.1 *[for all salespersons]: ordersum = GetTotalOrderSum() 
1.1.2 *[for all salespersons]: budget = Getbudget()

：SalesPerson

：Statistics
Summary

{new}

：Sales Statistics
Window

：Order

：Budget Sales

1.1.1.1 *[for all orders]: GetOrderAmount()

1.1.2.1 : GetBudgetAmount()

Summarizing sales results

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.

Exercise

1: ｆ１ ( )
1.1: f2 ( )
1.2: f3 ( )

1.1.1:  f4 ( ) 
1.1.2:  f5 ( )

：C3：C2：C1

：C5

：C4

1.1.1.1: f7 ( )

1.1.2.1 : f6 ( )
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Answer
ｆ１( )

f2 ( )

f3 ( )

f7 ( )

f6 ( )

：C1 ：C2 ：C3 ：C4 ：C5

f4 ( ) 

f5 ( ) 

call

return

1
1.1

1.1.1
1.1.1.1

1.1.2
1.1.2.1

1.2


