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Ti gival n povreAotroinon 2UUTTEPIPOPAC

Interaction Diagrams (Siaypauuara aAAnAsmidpaonc)

— Sequence Diagrams (akoAouBiokda diaypdapuaTa)

— Communication Diagrams (d1aypauuaTa £TTIKOIVWVIOG)
State diagrams (d1aypdupaTa KOTAOTACEWY)
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| T e€umtnpeTei N MovTeAoToinon ZupTepiPopdc;

* [a va dgigoupe Ta PnvUPOTa TTOU AVTOAAGCCOVTAI HETAEU TWV QVTIKEIMEVWV
oTta TAaioia piag MNepirrwong Xpriong

YynAou smiméSou Ka6opiouog
ETTIXEIPNUATIKEC QVAYKEC Amaitioswyv AvaAuTiki Kataypaen
KOATAYEYPAUMEVEG OTNV 2UVKEKPINEVWYV OTTAITHOEWV
Mpdétaon ZuoTApaTog

Eméuevo Brua

’ MovreAomoinon rou

Agitoupyik_/AopiK/ZupTreEpIQopdg
(Functional/Structiral/Behavioral)

\/
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¥ /Tw¢ Ta avrikeiueva autouU Tou LIoVTEAOU ETTIKOIVWVOUV,
How the objects of this model interact ?

Customer
1
Order Order Line 1 Product
1 1.% * id: String
date Amount: Num price: Num

E.g. how the price of an order is calculated ?

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 4




i TTwc povreAomoloUpe Th oupmepipopd aTnv
AvTIKeIgevoaTpagph AvdAuon kai 2 xediaon;

2UVNBWGS XPNOIUOTTOIOUNE 3 TUTTOUG HOVTEAWV::

* Sequence diagrams Interaction diagrams

« Communication diagrams
— (in UML 1. they were called “Collaboration Diagrams”)

+ Statechart diagrams

Mapatpnon:

* AV JOVTEAOTTOINTOUWE TN CUUTTEPIPOPA AETITOUEPEIAKA, €ival gav va
uAoTtroloUpe To ouaTnual

*  Apa mpétrel va eaTiddoue oTa onuavTikG onueia (the key aspects)

— like storyboarding in film making (i.e. key frames)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

il Interaction Diagrams
(Aiaypdppara AAAnAeTtidpaong)

Interaction Diagrams (Alaypdupata ANNAeTTidpaong)
— Sequence Diagrams (Aiaypdupara AkolouBiag)
— Communication/Collaboration Diagrams (AlaypduuaTta Zuvepyaciag)

* [epiypdpouv Tov TPOTTO YE TOV OTTOIO PIO OUAda AVTIKEIUEVWY TUVEPYACETAL.

* 'Eva didypappa ouvnBwg TrEpIyPAPEl TN CUUTTEPIPOPA O€ pia [NepiTTwan
XpAong. Acgixvel Tapadeiyuara avriKEIYEVWY TTOU EMTTAEKOVTOI Kal Ta ynvopuara
TToU avTaAAGooovTal HETAgU Toug Katd Tn didpkeia Tng MepimTwaong XprRong.

°
Use Case 18 e “&

Interaction Diagrams H

[
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Sequence Diagrams
(Aaypappara AkoAouBiac)

i1 [A] Sequence Diagrams
(81aypappara akoAouBiac/diadoxhc/ahAnhouxiac)

; ; ‘ : Department

: Lecturer

Addition of a
new student

‘ : Course ‘ ‘ : Student ‘

Find() ‘ Find( )

L
[
| |

* Opidovria ypauun: OgiXVel TO AVTIKEIMEVA WG KOUTIA

*  Karakopuen ypauun: xpovog (autdvel TTpog Ta KATw)

» Activation box: dgixvel TTOTE TO AVTIKEIYEVO gival evepyod (OTn YvAun)
e unvouara: yeTafl Twv activation boxes d00 avTIKEIPEVWV
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{ Message Types (Tumor Mnvnudrwy)

TOTTOI INVUPATWY
* Call: xA\qon wag Aeiroupyiag (Invocation of an operation)

— 'Eva avTikeipevo pttopei va oTeilel €va privupa atov eautd Tou (local
invocation of an operation)

* Return: emioTpEPEI Pia TIPA oTov KaAouvTa (returns a value to the
caller)

* Send: otéAvel éva ofua (signal) oe éva avTikeipevo
* Create: dnuioupyei £va avTIKEIPEVO
* Destroy: KQTaOTPEPEI EVA AVTIKEIPEVO

A signal is an object value communicated to a target object asynchronously.
After sending a signal, the sending object continues its own execution.

When the target object receives the signal message,it independently decides
what to do about it.

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

81 T Twc cikoviCoupe Ta pnvouara;
¥ How we depict messages?

* 'Eva BEAOG METOEU TWV KATAKOPUPWY YPANPATWY dUO
QAVTIKEIMEVWV
* To BéAog ouvodeueTal aTTd
— Ovoua PNvUuaTog (Tr.X. Ovoua TNG KAAOUHEVNG AEIToupyiag)
— MBava opiouata (possible arguments)
— MAnpo@opieg eAéyxou (control info)
 condition: deixvel To TTOTE TO Prvupa oTéAvetal, T.x. [outOfStock]

« iteration marker: &eixvel 611 TO prjvupa oTEAVETOI TTOAEG POPEG OE TTOAAATTAG
avTikeipeva, T.x. *[for all order lines] // for UML 1.

* Ta ynvuuarta emoTpoPn (Return messages) ouupoAiovTal pe
O1GoTIKTA BEAN (<- -)
— MrropoUpe va Ta TTapaAgipoupe Kal va dgioue JOvo Ta Kpioiua.

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005
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il TTapadeiypatra MnvupdTwy
(Examples of Messages)

Person *

mpl ent 0..1 o 0
employm Company Aldvpdppd K)\GGEU.)V
+assig (taSk:Stli g)

AvrTikeipevo TUTTOU Person

i message

assign(task)

’ p:Person } :Company

Message instance
assign(“Prepare slides”)

. e
’ Yannis:Person } c¢1:Company
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 11

TTapadeiypara MnvupdTtwy

A B
+al() +b1()
+a2() +b2()

Moia gival 6Aa Ta duvaTtd PNvUPATa BEWPWVTAG TO TTAPATTAVW SIAYPANNA KAACTEWYV;

b1()
j al()

b2() .
e ]

al()

a2()

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 12




" . A B
N TTapddeiypa I
+a1() +b1()
MepIKEG POEG UNVUPGTWY PAKOUG 2: +a2() +b2()
al() b1() 010 _al) |
al() b2() b1() a2()
b1()
al() 4_—] b2()
- ] a2()
b2() at()
a2() b1
0 b2() a2()
a2() b2() b20)
2 N :] b1()
a
— ] al()

EpwTtnon: mooeg gival OAeg 01 poEG uNVUPATWY PAKOUG 2;

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 13

¥ /Tw¢ Ta avrikeiueva autouU Tou LIoVTEAOU ETTIKOIVWVOUV,
¥ How the objects of this model interact ?

Customer
1
Order Order Line 1 Product
1 1.% * id: String
date Amount: Num price: Num

lNwcg utroAoyietail n Tiun piag mapayyeAiag

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 14




A TTapddeiyua diaypdppaTtog akoAouBiag
P Example of a sequence diagram

[ order }Order Line}— Product |

YT1roAoyIoudg TIWAG WIAG YPOUUAG MIOG TTapayyeAiag

’an Order‘ ’ : OrderLine ‘ ’ a: Product ‘ ’ : Customer ‘
T T T T

N |
calculatePrice ! !
—_—> |

|

|

|

| |
| |
| |
. | |
calculatePrice ) L |
getPrice(quantity:Integer) !
|
|
|
; }//// parameter
|

|
getBaseValue

return message

|

|

|

i i (we show only those

| | that can aid
D AT S — understanding)

|

|

discountedVaIllje !

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 15

A TTapddeiyua diaypdpparoc akoAouBiag diapopeTIKAC UAOTT0INGNG
P Sequence diagram of a different implementation

YTtroAoyiopdg TIUAG PIag YpauuAG MIoG TrTapayyeAiog

: Order : Order Line a : Product : Customer

calculatePrice ‘ getQuantity

getProduct /U ‘

‘ ‘ Self-call

getPricingDetails _
|

calculateBasePrice —— /LAV

-—

calculateDis counts

—

getDiscountinfo

|
g
|
|

|
| |
1 | |
| |

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 16




i 2. UyKkpivovTag Ta dvo diaypdupara
Comparing the two diagrams

‘ : Order ‘ ‘ : Order Line

a: Product ‘ ‘ : Customer

‘ getQuantity

\
getProduct /l'r‘

gelF‘riciﬁgDetails ‘
I j_‘
calculateBasePrice
calculateDis counts

= |
|

centralized control

getDiscountinfo

I

an i . .
l m l l m l l .Cus:omer
|

calculatePrice } !
—_—!
1

calculatePrice

|

|

|

|

|
getPrice(quan&i!y:lmeger) }
|

> |
|

|

| |

|

|

|

distributed control

Sequence diagrams are not very good at showing details (algs with loops and
conditions), but they make the calls between participants very clear and give a
good picture about which participants are doing which processing.

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 17
. G ,
2 UyKpivovTag Ta duo diaypdupara
[ Order HOrder LineH Product ]
‘ : Order ‘ ‘ : Order Line a: Product ‘ : Customer l 8 ord?rLine l l a: Pr?duct l l 2 Cus:omer
‘ getQuantit ‘ calculatePrice } } } }
ity
— | | |
getProduct /I'r‘ | | |
calculatePrice ! ! !
getPrice(quan&i!y:lmeger) |
getPricingDetails ‘ ‘ }
I /U }
calculateBasePyice ‘ ! !
< ‘ ‘ } getDiscountedleue(an Order) }
calculateDis counts ; ;
S — i getDiscountinfo i /I-‘r‘ } gelBas‘eValue
ol | |
f .
——————— b —————— e
| discountedVallie T
I I I
Edw pia Order emkoivwvei pe éva Product A, . .
. . . Edw poévo Ta avTikeipeva TTou ival
(TTapdAo TTou auTd Ta AVTIKEIMEVA OEV . ,
. . . CUOXETIOPEVA ETTIKOIVWVOUV
OoxeTiCoVTal TO IAYPAUUA KAGTEWV)
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 18




i Anpioupyia kai Aiaypagh ZuppeTexdvTwy
P (Creating and Deleting Participants)

creation

query database i —
EEE—
new a Query
Command
new a Database
Statement
execute i

results

deletion from

|
|
|
extra fesults i another object
|
|
|

close

¥

-
*
|
1
:
|
@ !
w !
El
7 |
|
1

self-deletion

In a garbage-collected environment we don'’t delete objects directly, but it is still worth using
X to know when an object is no longer available and can be deleted

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

il T vivetar pe Toug Ppoyxoug;
¥ (What about loops?)

: Order : Order Line a : Product : Customer

caIc.uIatePrice‘ getQuantity

getProduct /U

=

getPricingDetails
|

1
calculateBaseJrice /I—H

calculateDis colints

—]

‘ 2¢€ QuTo 1o d1aypayua dev
aiverai rouBeva oI o1
/m EIKOVICOUEVES KANOEIC

getDiscountInfo

TTPETTEI VA yivouv yia KGOg
mapayyeAioypapun
(OrderLine) uiag
lMapayyediag (Order)

|
| |
1 | |
| |

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005




8 MovTeAomoiwvTag Thv dopr eAéyxou (Ppoyxol, cUVORKEC)
(Loops and Conditionals (modeling control logic))

autov To OKOTTO.

Agv gival auTA n éugaon Twv AlaypauudTtwy AkoAouBiag
©a ptropoucape va xpnaiyotroifooupe Activity Diagrams 1] weudokwOIKa yIa

procedure dispatch
foreach (lineitem)
if (product.value > $10K)
careful.dispatch
else
regular.dispatch
endif
endfor
if (needsConfirmation) messenger.confirm
end

| _U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 21
§ MovTeAomoiwvrag Tnv doph eAéyxou (Ppoyxol, CUVORKEC)
D%:or Driztrgblizgr +Messenger
dispatch i i i i
. | | |
[ | [
procedure dispatch i i i
foreach (lineitem) dispatch | i i
if (product.value > $10K) 4’@ 3 3
careful.dispatch } i i
else | | |
regular.dispatch dﬁp_an‘th } i
endif i U i
endfor i } i
if (needsConfirmation) messenger.confirm i confirm | i
end i i u
! ! !
U of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 22
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MovTeAomoiwvtag Thv dopn eAéyxou (Ppdyxol, oUVOAKEC)

procedure dispatch
foreach (lineitem)
if (product.value > $10K)
careful.dispatch
else
regular.dispatch
endif
endfor

end

: Messenger

<.:ar.efuI: regglar:
Distributor Distributor
dispatch i i
|
;
loop | [for each line item] i
|
|

A‘mmn_.m

T
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

I

if (needsConfirmation) messenger.confirm

u

U_ of Crete. Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 23
§ MovTeAomoiwvrag Tnv doph eAéyxou (Ppoyxol, CUVORKEC)

dispatch i i i i
| | |
1 1 !
procedure dispatch loop | [for each line item] | | i
foreach (lineitem( alt [value>10K] i i i
if (product.value > $10K) M.‘D | 3
careful.dispatch ‘ i i
ese | F===- T ———— tmm————— - |
. else | | |
regular.dispatch dispat¢h ! |
endif i U i
endfor : : i
if (needsConfirmation) messenger.confirm i confirm i i
end i i u
! ! !

U of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 24
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MovTeAomoiwvtag Thv dopn eAéyxou (Ppdyxol, oUVOAKEC)

: Messenger

foreach (lineitem(

2t ValuesT0K]

if (product.value > $10K) Jﬁl&@h_.m
careful.dispatch

<.:ar.efuI: regglar:
Distributor Distributor

dispatch i i

|

;

procedure dispatch loop | [for each line item] i
T

|

|

end

glse | pF==-=-- T=————-- T -

. else] I i

regular.dispatch dispat¢h 1

endif | u

endfor : ;

if (needsConfirmation) messenger.confirm OPt[J-. edsConfirm] i confirm

T
|
|

u
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4 Bpoyxo! kai ZUvOnKeg
(ouppoAiapoi Tng UML 1)
i careful: regular: i
Distributor Distributor - Messenger
dispatch i i i i
R | | !
*[for each line item] ! i
procedure dispatch ! ! !
foreach (lineitem( [value>10K] i i i
if (product.value > $10K) dispatch _, | | |
careful.dispatch | i
| |
else [else] i i i
regular.dispatch dispatéh 1 |
endif i U i
endfor i | i
if (needsConfirmation) messenger.confirm [needsConfirm]! confirm | i
| |
end T { u
4 | | |
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 26
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i TcAcoTéc diaypappdTwy akoAouBiag
P (Operators for sequence diagrams)

* alt: alternative multiple fragments; only the one whose condition is true will be
executed

* opt: optional fragments; executed only if its condition is true (equiv to alt with
one fragment)

* par: parallel execution of fragments
* loop: the fragments will be executed multiple times (based on the guard)

* region: critical region; the fragment can have only one thread executing it at
once

° neg: the fragment shows an invalid interaction

* ref: reference: refers to an interaction defined on another diagram. The frame is
drawn to cover the lifelines involved in the interaction. You can define
parameters and a return a value.

* sd: sequence diagram; used to surround the entire diagram

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 27

] TTapadeiypa: AvaAnyn HeTpnTwy amd ATM
¥ (Withdraw cash from an ATM)

. enter(password)

valid=verify (password)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
d
|
|
|
|
|
|
>
|
|
|
|
1
|
|
|

B N

enter(account)
enter(amount)
deliver cash
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 28
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he

@ AvaAnyn petpnTwyv amé ATM
TTapddeiypa xphong Tou TeAeoTh sd

sd withdrawal
|

. enter(password)
valid=verify (password

| enterfaccount)

__ enteramount)

bank:ATM

deliver cash

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 29
B AvaAnyn petpntwy amé ATM
F TTapddeiypa xphong Twy TeAeoTwy sd, loop
sd withdrawal user:Person bank:ATM

| |

loop (1,3) |[invalid password] |
| |
| |
| |
| |
: 'i
|
1 valid=verify (password) |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
: 3
|
} enter(account) !
| |
| |
| |
| enter(amount) :;
|
| |
e |
° deliver cash }
| |
| |

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 30
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A AvaAnyn peTpnTwy amo ATM
¥ TTapadeiypa xpnong Twv TeAeoTwy sd, loop, opt

sd withdrawal user-Person bank:ATM
|
|
|

loop (1,3) |[invalid password]
|
|
|
. _enter(password)

. valid=verify (password)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
}
opt |[valid gassword] !
i
|
|
|
|
|
|
|
|
|
|

|

|

I

|

|

|

| enter(account)

|

|

|

|

|

| enter(amount)

|

| |
|

| |

i deliver cash |

T T

| |

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

A AvaAnyn petpntwy amo ATM
P TTapddeiypa xpnong Twv TeAeaTwy sd, loop, opt, par

sd withdrawal user-Person bank:ATM
|
|
|

loop (1,3) |[[invalid password]
|

. enter(password)

valid=verify (password)

|
|
|
|
|
|
opt |[valid n‘assword]

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005




‘Eotw 671 £€xoupe AdN opioel Ta TapakdTw 2 diaypdppara

sd getPassword
|

bank:ATM

loop (1,3) [[invalid password]
|

. valid=verify (password)

‘—enlet(,passmnd)—i

|

bank:ATM

par | |
|

deliver cash
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 33
i MmropoUpe va Ta «ekpeTaAAeuTOUHE»
P (etavaxpnoigoToIngoupe) He Tov TeAeoTh ref
: 1
ref
get password
| i
opt [valic::l password] i
| |
| |
ref
get cash
| T
| |
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 34
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S AMo ¢va mapddeivua

‘ : RegForm ‘ ‘ : ReqControl ‘ ‘ : Couse ‘ ‘ :StudentRec‘ ‘ : Schedule ‘

‘ register( ) ‘

Yann

is Tzitzikas, Fall 2005

35

Communication Diagrams (UmL 2.0)
~ Collaboration Diagrams (umL v 1.3)
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i [B] Communication Diagrams (iaveduuara emkovwviag)
= Collaboration Diagrams (v.1)

Sequence Diagram Communication Diagram
1: Find( )
: Findl -

% ‘ : Department ‘ : Course ‘ ‘ : Student ‘ % Department

: Lecturer : Lecturer

Find( )

Addition of a
new student
I

\L 2: Find()

>
a
=3

Here the sequence is indicated by humbering messages.
— Advantage: better exploits the drawing space (more compact)

— Weakness: makes it harder to see the sequence (comparing to sequence diagrams)

Sequence Diagram <=> Communication Diagram
— Automatic transformation is possible (e.g. F5 in Rational rose)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 37

Sequence vs Collaboration Diagrams: Example

‘ : Order ‘ ‘ : Order Line

a: Product ‘ ‘ : Customer

5:calculateBasePrice()

b:calculatePrice

6:calculateDis,
7:getDiscountinfo
Com k——

caldL llﬂprriCe‘ getQuantity
| E—

getProduct /U

getPricingDetails ‘
calcula1eBaseﬂrice /I-ﬁ
=m—

calculateDisznts ‘ ‘

<— getDiscountinfo
| |

rder

2:getQuantity l 4:getPricingDetails

3:getProduct

:Order Line

—

[ Order |Order Line Product ]

It is like an object diagram that shows message passing relationships

instead of aggregation or generalization associations
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 38
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il Tpotol ApiBunong
Numbering Methods

I5:calculateBasePrice() 1.4:calculateBasePrice() 1:calculatePrice
6:calculateDiscounts() 1:calculatePrice 1.5:calculateDiscounts()

7:getDiscountinfo 1.5.1:getDiscountInfo
i L =

2:getQuantity l

1.3:getPricingDetails

3:getProduct

4:getPricingDetails 1.1:getQuantity
1.2:getProduct

:Order Line :Order Line

*  Numbering methods
- 1,23, ..
- 1,1.1,1.11,1.1.2,2.1 (Decimal numbering (used by UML))

» communication diagrams have not a precise notation for control logic
— we could however use iteration markers and guards

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 39

Numbering Methods (II)

Why 1.5.1 and not 1.62 ——-—----—--—-——-————————————-————-——-—————

1.5:calculateDiscounts() v

1.5.1:getDiscountInfo
e

1.4:calculateBasePrice() f calculatePrice |

1.1 :getQuantityl 1.3:getPricingDetails

1.2:getProduct

:Order Line

»  Procedural (or nested) sequence

- 1, 2, 21, 2.2
« Flat sequence
- 1, 2, 3, 4

(2.1 and 2.2 are performed while the object of 2 is still active)

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 40




81 Sequence Diagrams vs
# Communication Diagrams

* MepiKoi (TTPOYPOUMOTIOTEG/AVOAUTEG) TTPOTIMOUV Ta PEV AANOI Ta €.

I EComputer | [EConfigurationtem
PCustomConfiaurtion ) 1.1.1. getComputerName ()
Esnotaveion 1. submit() 1.1.3. getPrice()
1. submit() I

——

1. getCurrentConf()

—»
m 1.1. getCurrentConf()
getComputerName() PCustomC > : EComputer
— ] [ —

1.2. getitemDescr()
1.3. getPrice()

1.4.1

12 newm\itrent()onf)

1.2.1. display() 112 gémemnesu()
— -

1.2. new(currentConf) g
PConfigurationSummary
1. display()
—PConfigurationSummary EConfigurationitem

il
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 41

8 IT67e va XProWomoIoUlE

* When to use Interaction Diagrams
— To show the behaviour of several objects within a single Use Case
— Tip: Focus on simplicity
« If the control is complex split it to several interaction diagrams
* When use not Interaction Diagrams

— If you want to look at the behaviour of a single object across multiple use
cases, then use a state diagram

— If you want to look at the behaviour across many use cases and many

threads consider an activity diagram

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 42
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Aiaypappara Karaoraoswv
(State Diagrams)

i State Diagrams
Aiaypdppara Kataotdoswv

Mapouoiddel OAeg TIC TMOAVEC KATAOTACEIS TTOU UTTOPET VO €XEI EVA OUYKEKPIUEVO

QVTIKEIYEVO (0€ OAN TN OIdpKEIa UTTAPENG TOU) KOl TTWG auTEG aAAafouv
avdaAoya pe Ta yeyovoTa (events) TTou @BAVOUV OTO QVTIKEIPUEVO
— @pa dev TeplopifopaacTe o€ pia Use Case

‘Eva didypappa KataoTdoswv ouviBwg apopd pia KAdon

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005
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State Diagrams
AiaypdppaTa Kataotdoswy

MT1TOopOoUNE va Ta XPNOIYOTIOINCOUME aTTO OIAPOPES TTPOOTITIKES

MPOoOTITIKEG

* EvvoloAoyikn:
— I.x. moieg gival o1 KaraoTaoeIs piag rapayyediag ornv smixeipnon; O1
AKUPWOEIS ETITPETOVTAL;
* [podiaypa@ikn
— OI KaraoTaoeIC TToU TPETTEl SIaxEIPIOTOUV O SIETAPES TWV KAATEWV

* YAoTroinTtikn
» OI mpayuarikéS KaTaoTATEIS TWV AVTIKEINEVWY UAoTtroinang

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 45

B BooIKEC €VVOIEC

°

State§ _ — Start state
+ Transitions departnemt ooy / iy
« Events tranisition

P do/work
° ACtIVItIeS successfully /

completed 1 year
period

event

Permanent

Unsuccessfully

completed 1 year do/work
* KaraoTtdoeig period Resigned
+ MetaBaoeig Lef
* [eyovoTta {
* ApaoTnpioTNTEG @

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 46




i MeTapdoeic
Transitions

Active Idle

keypress [kéy=off]/beep

O1 yetaaoeig utropei va €xouv eTikETEG TNG HopPNAG: Event[Condition]/Action
* KQI T TPI CUCTATIKG TOUG €ival TIPOAIPETIKA

* Event (yeyovdg)

— Edv civai kevo (nil) T61E N petdBaon Tpayuarotrolgital JOAIG N epyaaia €xel

oAoKANpwPOEi
» Condition (ouvBnkn)

— Noyik ouvenkn (TTpétrel va aAnBelel yia va Trpaypatotroindei n yetapaaon)

— O1 ouvOnKeg TwV PETARACEWY TTOU EKKIVOUV ATTO IO KATAGTOON TTPETTEI VA gival
auoiBaiwg atmrokAeidpeveg (mutually exclusive) woTe va dlag@alileTal 0TI EXOUPE HIa
Povadikn €TTOPEVN KATAOTAGN

» Action (dpdon)
— Epyaoia rou yivetal «aTiypiaia» Kol dev dIOKOTITETA

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 47

i TTapddeiypa petdapaong pe TIKETA TNG HOPYAC
F Event[Condition]/Action

Aidypaupa KOTAOTACEWVY Event[Condition]lAction

€vOG uTTaAAfjAou / l \

After 1 year [successful so far]/inform the director of personnel
staff of the
departhemt

Start

employ

successfully
completed 1 year
period

Permanent

Resigned

Unsuccessfully
completed 1 year,
period

@ End

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 48
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™ Tutro!l ["eyovoTwy
¥ Kinds of Events

* Entry
— any action related to entry event is executed whenever the given state is entered via
a transition
«  Exit

— when we exit the transition
After 20 minutes
— example of event generated after a period of time
*  When (temperature > 40)
— example of event generated when a condition becomes true

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 49

= \pdocic vs Apaotnpidtntec (UML V2) 1
P EowTepikéc vs EEwTepikéc Apaotnpidétntee (UML V2)

UML V 1. : Actions vs Activities
UML V 2.0: Internal vs External Activities

H diagopd gival n €€AG:

» Actions () internal activities)
— oxetiCovral cuvABwg pe peTafdoeig (kai diIapkouv Aiyo)
— O&¢gv diakoétrTovTal (not interruptible)

» Activities () external activities)
— OXeTiCovTal uE KATAOTAOEIG (UTTOPET va BlapkoUv TTOAU)
— MtropoUv va SiakoTrouv atrod yeyovoTta (events)

+ Kd&6¢ katdotaon ptropei va €xel pia activity mou oxetideTal ye auTriv TTou
ouvnBwg oupPBoAieTal pe To €€N1G CUVTAKTIKO:  do/activity

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 50




B Actions vs Activities

activity
st
Start
staff of the '
@ employ . action
/ After 1 year [successful so far{/inform the director of personnel
successfully
completed 1 year
period
Unsuccessfully Permanent
completed 1 year
period
Resigned
Left
@ End
U. of Crete, Information Systems Analysis and Desian Yannis Tzitzikas, Fall 2005 51

TTapddeiyua

OuunBeite To didypaupa kKAdoewv pe TIG MNMapayyeAieg kai To didypaupa akoloubiag
TTOoU TTEPIYPAPEl TOV UTToAOYIoUS TNG agiag piag TTapayyeAiag

‘ : Order ‘ ‘ : Order Line

a: Product ‘ ‘ : Customer

cal.,ulatePric# getQuantity

getProduct /U

Customer getPricingDetails

[ Order }Order Line} Product | /IT

calculateBaseFrice

H

H

getDiscountInfo

|
|
|
“
\

calculateDis ants
I

lMoieg givar o1 (OnuAavTiKES) KATAOTATEIS EVOS avTIKEIuEvoU TUutTou Order?
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§ O1 kataoTdoeic evog avTikeipévou TUTou Order

This concerns an Order object

Checking ‘ Dispatching

_do/ Check item _ | dof initiate delivery

Waiting Delivered

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 53
| O1 kataoTdoeic evoc avTikeipévou TUmou Order (II)
condition ) ]
) This concerns an Order object
action
[Notall items checked ]/ get nextitem
. . [All items checked && all Dispatchin
/ get first item Checking items available] ‘ p 9
o/ Chock om | dof initiate delivery
ctivity )
[All items checked &&
some notin stock]
event Iltems Received items available] Delivered
Item Received[ some
items notin stock ]
Waiting event Delivered
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 54
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8l TTapadeivua (ouvéxeia)

‘EoTw 6T BEAOUNE va PUTTOPOUNE VO OKUPWOOUWE OTTOIAOATTOTE OTIYMN
Auon 1: mpoaBnikn uiag uerapacng cancel amé KGBe kardoraoTn

[Notall items checked ]/ get nextitem

Checking [All i(fems chec.ked && all Dispatching
items
do/ Check item do/ initiate delivery

[All items checked &&
some notin stock]

/ get first item

all items available] Delivered

Item Received[some
items notin stock ]

Waiting

Delivered
Cancelled

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 55

H TTapadeivua (ouvéxeia) : Superstates

‘EoTw 611 BéAOUPE va UTTOPOUE VA OKUPWOOUWE OTTOIOOATTOTE OTIYHNA
Auon 2 : Opioudg uiag superstate kai mpoo6rkn ueradBaong cancel uévo os autnv
(o1 «utTokaraoTdoeic» (substates) Tnv kAnpovououv)

| get fist tem Checking [All tems checked && all Dispatohing
items avilable]
dol Check item ol initiate defivery

[Alitoms checked &&
som stock]

Active

Checking

ems Received [aff items available] Dglivered

Delivered

Dispatching

fem Received[ some
items notin stock ]

Waiting

Waiting

Sl il
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Cancelled
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W AAho Tapadeiyua

Edw BAETTOUPE TIG KATAOTACEIG EVOG AVTIKEINEVOU TUTTOU Order 600V aQopd TV TTANPWHUN

@D
N/

partial payment

ym‘e .

Partly Paid

final payment

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005

Epwrnua: MNMw¢ va ouvdudoouus QuTéS TIC KATAOTAOEIS UE TIS TTPONYOUNEVES (
checking, waiting, dispatching, delivered) ;

Y4

9 Concurrent State Diagrams

¥ (Aiaypdpparta pe Tautdxpovee KaraoTdoeig)

METaBaivel o€ yia KaTdoTaon

EmiTpémTouv «TTapaAANAN» €KTEAEON
* [loAAéG kKaTaoTdo€Ig uTTopEi va gival evepyég (active) Tautdxpova
* Orav éva avTikeipevo Byel atro TIG TTAPAAANAES KATAOTACEIG

U_ of Crete, Information Systems Analysis and Design

Yannis Tzitzikas. Fall 2005
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H Concurrent State Diagrams

0 e

Rejected

partial payment

Partly Paid

fingl payment

Fully Paid

R EEE LR L b
Dispatching
Cancelled

Checking

Waiting

. J

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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ﬁ__,[ Unpaid partial payment [ pyrtly pajd

I payment

fina] payment

Fully Paid

=zl

* Apa 1a concurrent state diagrams pag emTPETTOUV va €XOUUE
aveEdpTNTA OUVOAQ KATAOTACEWV.
e 2UvOEON ME TTPONYOUNEVN UAN:

— OupnBeite 611 oTA dlaypauuara dpacTnploTiTwy (activity diagrams)
TTaploTavape Tnv TapaAAnAia dpaoTtnpioTATWy pe fork kai join

— Edw piAGpue yia TapdAAnAeg kaTtaoTdoelg

60
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8 Internal Activities (or self-transitions)
P EowTepikéc ApaotnpioTnteg (h autopsTapdosic)

Typing

entry/highlight all
exit/update field

character/handle character
help[verbose]/open help message
help[quiet]/update status bar

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005

* AKOUO Kal Ol KATAOTACEIG JTTOPOUV va avTIOpoUV O€ yeEyovoTa
XWPIG va £xoupe peTdBaon (TTpog AAAN KaTAoTOOoN). ZUYKEKPIUEVO
MTTOpOUNE Péoa oTo KaTdoTaon va BaAoupe event[guard]/activity

* ‘Eotw o1 £€xoupe éva avTikeipevo TuTTOU TextField To oTToio £X€l YIa
karaotaon Typing. Napakdtw PBAETTOUPE TO ECWTEPIKA YEYOVOTA
Kal TIG OpaoTNPIOTNTEG.

61

’

o , From http.//odlI-skopje.etf.ukim.edu.mk/uml-help,
§ TTapadeiypa: TooTiépa

* YT00£oTe OTI BEAETE VO OXEDIAOETE MIa TOOTIEPA. ESW Ba
€0TIGOOUNE OTA OIAYPAUMATA KATAOTAONG.

» [loia gival Ta BAauara yia tnv eroiuacia vog 100T;
* ApxIKa avaBoupe TO PnxAavnua, TOTTOBETOUNE TO YWHI Kal

QAVAPEVOUE YIa HEPIKA AeTTTA. To apxIKO SIAYyPANHA KATACTACEWY
QaiveTal TTapaKATwW:

ertry s termometer an

daf hester an

exit! pull aut bread |

U_ of Crete, Information Systems Analysis and Design

Toaster on Working Shut Down
Shut
Turn an upTemp dovwwn
@ | Temp L L

Yannis Tzitzikas. Fall 2005
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TooTiépa (2)

* To mponyouuevo didypapua givar EANITTES. Ta atroQuyn
KayipaTtog TTpocBEToupe pia kataoTtaon Idle kai petaBaoelg
lowerLimit kai upperLimit

Turn an ig:t,-n
Working Shut down .
- + ¥ |
[upper limit] llovwver limit]
¥
Idle
Shut
dal turn off daown
heater
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 63

TooTiépa (3)

H petdpBaon petagu Working kai Idle dev rapoucidaoTnke AetrTopepws. Mtropoupue
ME substates va TTepIypAWoupE TTIO GUYKEKPIPEVQ.

Workin

& [uppet limit not reached]

measure compare
T ertryd compare

cios messure dof current temp

temperature - upTemp
L. [upper limit reached]
T
Idie

[loveer limit not reached]

measure compare
.

" entry/ compare
clof messure oo current termp
temperature - LwerTemp

[lewver limit reached]

b
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 64
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A TTapddeiyua:
P Class Diagram for the Appointment System

MEDICAL HISTORY

~laBtname -haart disnase
Airstname provides » =high blood prossure
~addross 0,1 | diabstes

-phone -allarglon

~birthdata -

- age

| B - —
I .
SohWdules -

-y i}
~insurance carror

1 o.

“make appointmaent()
oalculatlo last visit()
+charge status()

bty
0. o.."

hary r-mn
Insurance
carnoer

0.~ jERumoss
+genarate cancellation feo()

o.. ADMIHS"TE::;A“VE asuffar »
1 has schoduled » RS
o1 DocToR H I
] i
———§ - -
— -
i raedication
F G
Taken from Dennis et al. 2005
U of | Dannis; SAD 65
A4 Application: Hospital
State diagram of a Patient
Enters Hospital ' \ Checks In ] [Diagnosis = Healthy) 1 [>2 wesks]
O ety |———> i | Rt} o
[Diagnosis = Unhealthy] ’
l [Diagnosis = Healthy]
Under Observation
Dennis: SAD
Fig: 811 W-37 100% of size
Fine Line lustrations {516) 501-0400
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A Aiayodupara Karaordoswy
TTore ra xpnoiormoioUue ;

* [a va TePIyPAYWOUUE TN CUPTTEPIPOPA EVOG AVTIKEIMEVOU ETTI
€VOG ouvoAou lMepimmTwoewy Xpriong

* Ta diaypduuarta autd dev gival «BOAIKA» av UTTAPXOUV TTOAAG
ouvePYaCoUEVA QVTIKEINEVA
— (167¢ ¥pnoiyotToloUpe interaction diagrams r| activity diagrams)

Classical cases for using state machine diagrams:
— Example applications
» Cruise controls
« vendor machines
— Formal methods
« verification of network protocols

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

67

' Summary

Sequence diagrams (and Communication

diagrams) ﬁ
* illustrate the classes that participate in a

use case and the messages that pass
between them.

» show the different states that a single
class passes through in response to

State diagrams ﬁ(ﬁ\ﬁﬁfﬁ’

events.
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