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Prefer Design Skill over UML Skill

m UML is only a tool for object design

m The real skill is the design,
...NOT the diagramming

Q.

m Fundamental object design requires
knowledge of:
O Principles of responsibility assignment
0 Design patterns
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earning Outcomes: 0-O Design

| = T~
Demonstrate object-oriented | &
design basics like domain
models, class diagrams, and
interaction (sequence and
communication) diagrams.
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R
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http://enterprisegeeks.com/blog/2009/07/

= Outline Dynamic/Behavior Design concepts
m Introduce Interaction Diagrams
m Describe Key Sequence Diagram Concepts

m Describe Key Communications Diagram
Concepts
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Interaction Diagrams

m Used for dynamic object modeling

0 Answer questions about behavior
(i.e., events, sequencing)

PDONMACONTUSERNVIT)
. V '. — - < . -

m Two common types: e lN (T To

0 Sequence diagrams < B Diagrams (SSDs)
0O Communication diagrams which use a subset

of the notation

A'cwl"ne' 'I.' .o'

diagrams, not just class diagrams

ROSE-HULMAN Q1,2
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Sequence Diagram Example

A myB : B
I I
° doOne : i
I
doTwo > }
doThree >T
A T

})ublic class A { | |

private B myB = new B();

public void doOne() {
myB.doTwo();
myB.doThree();

}

J b

TTTTTTTTTTTTTTTTTTTTT



Communication Diagram Example

doOne >

1: doTwo ¢

2. doThree ‘

}Jublic class A {

private B myB = new B();

public void doOne() {
myB.doTwo();
myB.doThree();

}

J b

myB : B
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Relative Strengths

m Sequence Diagrams (SD)

.\ myB : B

1 Clearer notation & semantics

doOne

1 Better tool support ) oTws
1 Easier to follow doThree
1 Excellent for documents

Y

m Communication Diagrams (CD)
00 Much more space efficient doone A
0 Easier to modify quickly fidoTwo |
1 Excellent for UML as sketch il

L myB : B
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THE EXECUTIVE
STEERING GROUP TOOK
YOUR RECOMMENDATION
TO CANCEL ALL DESIGN
PROJECTS.

WHAT? !
I DIONT
, RECOM —
~ MEND
~\ THAT!

scottadams @ acl.com

www.dilbert.com

--

UH—OH. YOUR POOR
COMMUNICATION
SKILLS HAVE SOWED
THE SEEDS OF OUR
DESTRUCTION.

& /08 ©02008Scott Adams, Inc./Dist by UFS, Inc

I AM T AN UNCLEAR

COMMUNICATOR?
) SIX
Q 0'CLOCK.
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Common Notation
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|.
Lifeline Boxes

lifeline box representing an
unnamed instance of class Sale

lifeline box representing a
named instance

~ )

I :Sale ‘ s1 : Sale
| ‘ I )
| |
| |
| |
| I
| I
lifeline box representing an k lifeline box representing
instance of an ArrayListclass, one instance of class Sale,
parameterized (templatized) to selected from the sales
hold Sale objects ArrayList<Sale> collection
sales:

sales[i] : Sale

ArrayList<Sale>
I

I
| |
| |
. related :
: ‘ example :
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Basic Message Expression Syntax

——_ v ___

I
|
|
| id = message (parameter : parameterType) : returnType
|
I
|
|
I

Much is optional, for example:

m initialize (register)

m initialize

m d=getProductDescription (id)

m d=getProductDescription (id:ItemID)

m d=getProductDescription(id:ItemID) : ProductDesc
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d Sequence Diagrams (SD)

(when order is key)

IF YOU DONTTURN IN
AT LEAST ONE HOMEWORK
ASSIGNMENT, You LL
FAIL THIS CLASS.  YERH. BUTIF I CAN FAIL
THIS CLASS, THE GRADES
\ ON MY REPORT CARD WILL
BE INALPHARETICAL ORDER!

/

I;,
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Basic SD Terminology

:Register :Sale
doX : !
o - doA !
/ P
Found —
doB .
message
-
doC -
doD

P ——

ynchronous }

Execution [messages
specification bars
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A

Two Ways of lllustrating Return Values

returnvVar = message(parameter)

. Register - Sale
| I
doX : |
0 ,
¢ > d1 = getDate :
getDate !
or reply aDate

message ,
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Instance Creation

. Register

I

I
I
1

makePayment(cashTendered)

Message naime

: Sale

note that newly created
objects are placed at their

7

creation "height"

_ _create(cashTendered) | . payment
|
|
|
authorize >

Noterdashediine!

ROSE-HULMAN
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Instance Destruction

“stereotype”
. Sale

_ create(cashTendered) | . payment
I
I
> |
I
I
«destroy» ’X
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I Speaking of Sales...
Recall Interaction Frames

CA B
| makeNewSale q
I |
|
loop [mé)re items ] |
o) | enterltem(itemID, quantity) >:
’ i
|
NN W description total |
Freg :
WJ e J i
| SUIc
AL endSale |
| P:
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Common Frame Operators

Operator Meaning
alt “alternative”, if-then-else or switch
loop loop while guard is true, or loop(n) times
opt optional fragment executes if guard is true
par parallel fragments
region critical region (single threaded)
ref a “call” to another sequence diagram
sd a sequence diagram that can be “called”
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Mutual Exclusion “alt” Frame

‘ A 'B ' C
: | |
|
® doX >: : :
t f :
' |
alt [x<10] | :
| calculate | |
| |
. | |
t | T
| | |
[el§e] : :
calculate : |
| |
T |
| [
| |

Divielas seci]ousJ
Lw" e
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Iterating Over a Collection—Version 1

BHENNSTANCE
from a collection

- Sale lineltems]i] :
' SalesLineltem
' T ‘ T =

t = getTotal | | "
| |
| i
loop /i < lipeltems.size ] |
| st = getSubtotal >
I |
/'_l_\, I
i |
|




Iterating Over a Collection—Version 2

lineltems]i] :
SalesLineltem

- Sale ‘

t = getTotal >
|

:

I

I

I

I

|

loop .
st = getSubtotal ’:
|

|

|

|

I

/.




Abstracting Interaction

. . |
authenticate(id) > ref /' AuthenticateUser

CA B :C
doX : ,' | authenticateflid) o |
[} 0 > I I :
doA > I | doM1
' doB '
I p :
! ' | doM2
i
|
|

I
I
|
I
I
I
1
I
I
|
I
I
I
|
I
I
|
|

doX

-

doZ

rerirames

1
[
[
1
] 18 " ' - a) € ' | doY
1
|
[
1
1

Y vv_
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Asynchronous Calls

| :GameStarter | | :Game |
startGame : :
>f_ _Creat

Active object has
its own thread




Exercise on Sequence Diagrams

m Break up into your O
O

project teams

m Given the following:

0 Select a number of videos in
preparation to purchase and
put them in a list (cart)

O Involve Classes/Lifeline Boxes:
Customer, Video, andVideo Description

m Draw an SD for Rent Video example

ROSE-HULMAN Q7
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L

Contains> 0.* \(ideoDescription VideoSupplier
title address 1
1 subjectCategory name
, newVideos
A 1| Basket [0-: €Provides 1 A
Holds- Describes=> Provides
videos-in Selects =
1 1 ’
Customer Rents-from, *
name Buys-from Store Stocks Video
ddress * > 1 Address > «| ID *
a Phone#
phone# y 117 " - 1
| Obtai:13-1) :\gembersmp |:/| int .0 gtores-* EZZ:TO” ! A
startDate aintains | video-on| Stock Contains

Makes- Defines|*

Authorizes . : Determines-

2 PricingPolicy 1 rental-charge
perDayRentalCharge > A
perDaylLateCharge Records-

Initiates =>» rental-of | 0.+
Payment - Rental
Jamount: Money | Pays-for g::sacm" Transacts | dueDate
1.*| type (4 1 1 2 1.* | ReturnDate
authorization ReturnTime

LMAN
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An SD Solution for Rent Video Example

:Video
:Customer :Video Description
rentVideosE E E
—P I I
Loop \[more items] . : ;
! findVideoToRent(ID,duration) >: getVideolnfo(ID,duration) !
I | >
' __ VideoTitle, availabilty iy _ VideoTitle, desc, availabilty
E selectVideoToRent(ID) J E
Eé selectedVideos(video List) E E
i Checkout ’E i
! ! updateAvailability(ID,duration) ’:r
totalWithTaxes :
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TURING TEST EXTRA CREDIT:
CONVINCE THE EXAMINER

Communi- THAT HES A COMPUTER.
YOU KNOW, YOU MAKE
c at I o n SOME REIALLY GOOD POINTS.
Dlag Frams| [b:are:
H

(CD) Ol
i

-
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I-

Wuliiols
Messages
traverse links

Links vs. Messages

Sale

. Register

Singls L conngcis

))\'/0) 0)0)|<

ROSE-HULMAN Q8
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Sequence Numbering - Following Flow

first second
| | H | | H third. H
msg1—> | A } 1:m392—>{ B
No number on B msg f
“founda message 2.1.msg€l>:u

_2: msg4 > ‘ o

O 2 2 m¢sg6
sixth H

Nested messages
ROSE-HULMAN use “legal” style
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Conditional Messages Use Guards

- g )
y A Take different paths
unconditional after
either msg2 or msg4 E ‘ based on Test and
~Test conditions
O 5. msg 6 T / '-\
—» 1a [test1] meSQZ .
msg1 ‘A /
1b [not test1] : msg4 1a.1: msg3

B

‘D 1b.1: msg5
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Iteration Uses Stars (splats © ***)

> >

t = getTotal . & = getSubtotal lineltemsi]:
 Sale SalesLineltem

lteration is indicated with
Note: 1 * [i=1..n]: st = getSubtotal

QROSE-HULMAN Q9b
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Asynchronous Calls

SYRCHGHGUS
(blocking) call
startGame¢
3: beginPlay
:GameStarter :Game |
1: create¢
2:ru

| | :Clock | |
ACUVETOR]ECT —
ASYNCHIIONOUS
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Exercise on Communications Diagrams

m Break up into your O
O

project teams

m Given the following:

0 Select a number of videos in
preparation to purchase and
put them in a list (cart)

O Involve Classes/Lifeline Boxes:
Customer, Video, andVideo Description

m Draw an CD for Rent Video example

ROSE-HULMAN Q10
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A CD Solution for Rent Video Example

1: FindVideoToRent(ID,duration)=>»
2: selectVideoToRent(ID)=>»

3: Checkout=> Video
1.3: videoTitle, availability € —T
3.1: selectedVideos(video List) €

3.2: totalWithTaxes €

rentVideos=>»

:Customer

1.1: getVideolnfo(ID,duration)\¥
1.2: videoTitle, desc, availabilty A
2.1: updateAvailability(ID,duration)\

Video
Description

INSTITUTE OF TECHNOLOGY
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Homework and Milestone Reminders

m Read Chapter 16 on Design Class Diagrams

m Homework 2 — BBVS SSDs & Ops Contracts
1 Due by 5:00pm on Today, December 14t", 2010

= Homework 3 — BBVS Logical Architecture and
Preliminary Design
1 Due by 5:00pm on Tuesday, January 4t", 2011

m Milestone 3 — Junior Project SSDs, OCs, and
Logical Architecture
0 Due by 11:59pm on Friday, January 7th, 2010

m 5% extra credit on Milestone 3 and Homework3
if you finish by 11:59pm, Friday before break!
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Cartoon of the Da
MY HOBBY:
EMBEDDING NP-COMPLETE PROBLEMS IN RESTAURANT ORDERS

{ CHOTCHIES ResTavRnvT) e OF APEEERS REAE

" APPENZERS — \ . EXRCTLY? UHK...
MIXED FRUIT 2.15 HERE, THESE PAPERS ON THE KNAPSACK }
PROBLEM MIGHT HELP YOU OUT.
FRENCH FRIES 2.75 \ LISTEN, T HAVE $ix OTHER
GIDE SALAD 235 TABLES TO GET T0 —
~ AS FRST AS POSSIRLE. (F (DURSE. WANT
HOT WINGS 3.55 SOMETHING ON TRAVELING SALESNAN? /

MOZZAREUA STICKS 4.20

GA PLATE 5.80 \
" | 2pw

RARRFUE L BT

General solutions get you a 50% tip
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