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Topics for Today

e Implementing Software Processes
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Implementing Software Processes

e We implement software processes via objects in code
— Component functionality 2 How the component operates in the system’s environment

— Code Objects = Based on class diagrams

aA c.C
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___________ <_ -
< __________
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Example: Regular Elevator Operations

\4

A

Elev: Elevator C&C %
Elevator Panel: User Door

|
| 1.0 startOperation() I

Elevator

direction: Dir
isActive: boolean
isinOrder: boolean
lastStop: int

+ + + + +

emergencyStop()
getStatus(): int

rescueCall{)

startOperation(): void

C: Central C&C
ine

ref

Travelling between Floors

Floor Panel: User

loop 1.1close()

[while not stuck)

- 1.3 Floor= nextsto;.)()
;l 1

1.4 status=moveTo{Floor): int
T

1.

|

opt Nermal Arrival /

|
|
<ot E
1
|
|
1
|
|
|
1
|
|

[not stuck] 1.6 open()

1.8 switchButton|off)

wait(int): int

1
1
1
1
7
1
1
1
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1.9 reportArrival(Floor)

1.11 wait(T)

Button(off)

i

U 1.10 switch

2.0 report("stuck")

7
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Single Component Class Diagram - Using & Expanding Base Classes

e Build a Class Model for each component

e Each Class Model normally contains the following types of classes:

Sub-set of the base
classes

» Classes the component needs
to work

 Example: “ElevatorButton’
class for Elevator C&C

Classes that inherit from
the base classes

* Improved or adapted classes
the component needs

« Example: TactileButton that
inherits from ElevatorButton

e Example next

Lecture 12

© Prof. Amir Tomer



ing P

roxy Classes to Components

+ press(}: void

«abstract,virtu...
PDOM::Button

«abstract»
PDOM::TravelButton

- LED: boolean

+ setLED(byte): void

PDOM::
StopButton

PDOM::
RescueButton

+MySB ‘

+MyRB‘ 1

PDOM::
ElevatorButton

floorLabel: int

+MyButtons

PDOM::Elevator

+MySchedule

direction: Dir
isActive: boolean
islnOrder: boolean
lastStop: int

PDOM::Schedule

downSchedule: intList

kZ>——- upSchedule: intList

+MyEngine : 1

+ o+ o+ o+ o+

‘ PDOM::Engine ‘

+
+

goTo(Floor): void
stop()

N

emergencyStop()
getStatus(): int
rescueCall()
startOperation(): void
wait(int): int

+ clearRequest{int}
+ getNextStop(): int
+ newRequest(int)

+MyD ok 1

PDOM::Door

+ isClosed: boolean
- xxx: int

+ close(): void
+ open(): void

oo

Base Classes

HWDoorProxy CentralC&CProxy ‘ UserPanelProxy ‘

Y]
(o]
o
(@]
()
c
>
; HWEngineProxy
i
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Implementing startOperation() method from EV:Elevator object

MySchedule: Schedule MyEngine: Engine ElevatorButton[NS]:

ElevatorButton

Aoox kR

HWDoor: Door HWEngine: Engine Central C&C User Panel
| I

Ev: Elevator ’ ‘ MyDoor: Door ’

|
1.0 startOperation() :

1

1 T | I
1 1 1 1 !
' ' | ' | |
l l l l
l l l l | !
| | | | | | Can replace all
1.1 close() : } : : : : : .
: 1.2 close[loo‘r(]:ack : o ! : : : external entltles
| 1.3 | | | | | 0 0
e m====== ke === ke e==== 1 ! !
| ‘ . ?J | | | with proxies
oo : : : . : : :
1 I 1 l | : :
1.5 N§= ge1hemstop(]: int : ; : : : 1 l
| |
‘. 1 | | | ! !
D T 1 | | i ! I
I I I I ! !
I | | | : :
. | l |
: 1.8 SCI: goTo(NS): stopCode : . : i i
1 T T
l l
: D HNECINN B | :
l l l
R e | | | ; ;
alt arrived atﬁooy 1.11 open() i i i i i : :
[5C = arrived) : 1 : : : : :
1 1.12 openDooor(): ack 1 o ! 1 : :
t t I
: 1.13 | : : : :
wa | e e e ! : :
S | : | . | | |
l I l | | | |
I | I | | | ! !
I l I l l l ! !
! | 1.15 report{arrived) 1 1 | ! :
| | | | | | 0 |
I
1.16 clearRequest(Ns) : : : : : : :
T I l l l
I "LlrJ I 1 1 1 : :
} 1.17 setLED(off) 1 : : : : :
| | | | | | |
1 : 1 : 1.18 setLED(off) | |
1 | 1 | I | e
I 1 I 1 1 | | |
I l I l l l | |
L15 wait(t):int | ! } ! ! ! ! !
I l I l | | ! !

5

(Bigger version later)
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Sequence Diagram — startOperation() (1)

Ev: Elevator MyDoor: Dioor MySchedule: Schedule MyEngine: Engine ElevatorButton[MN5]:
ElevatorButton

HWDoor: Door HWERgine: Engine

1.0 startOperation|)

O

[ [ | |
| | | |
| | | |
| | | |
| | | |
| | | |
1.1 close() : : : :
| i | | |
[ 1.2 closeDoor(): ack [ [ [
i i i |
| 1.3 | [ [
= - (i b e b |
1.4 | | | |
___________ | | | |
< [ [ [ [ [
T | | | | |
| [ [ [ [ [
1.5 N5=getNextStop(): int | | | | |
| [ [ [ [
16 ! ! ! !
________________________ [ [ [ [
{ | | | | |
[ [ [ [ [
| 1.7 5C=goTo(NS): StopCode | | | |
} } .-.—k | | |
| | ! | |
| | 1.8 5C=goTo(NS): stopCode | |
| | | |
I I I 1.9 I
[ [ e — — - — —— ——— — e 4————== ;D
| | | |
N ——— e e e e Lo A | | |
| | | | |
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Sequence Diagram — startOperation() (2)

1.18 setLED(off)

Ev: Elevator MyDoor: Door MySchedule: Schedule MyEngine: Engine ElevatorButton[NS]:
ElevatorButton
HWDCoor: Door HWEngine: Engine Central CE.C User Panel
I I
Lo i i T l: : : | |
alt arrived at ﬂunr/ 111 I | I | | | i I
11 open() -, [ [ [ [ I | |
[5C = arrived) i i | [ I | |
| | | | 1 | |
[ 1.12 openDooor(): ack [ I I ! !
1 t 1 I I I
| 1.13 | . : :
1 . | | I
114 [E———————-—== Tt T T T T T T T T T r-——=—="="77=77777 T-—"—777777 I : :
. | | | I
[ - ———————=-- | | | | I ' '
- [ | [ [ I ! !
[ [ [ [ [ I ! !
| | I 1 [ I | |
[ ! 1.15 report(arrived) ! | 1 - |l :
; ; : | ; .
i I I I I I
1.16 clearRequest[N5) | | I I :
I [ I
F..-Lr] | I | |
' I [ i !
1.17 setLED{off) | : : :
I |
| |
| -
I
| 0
| .
| |
I |
I |

i 1.19 wait{t): int
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A
Single Component Class Diagram — Dealing with External Environment %

e The component’s environment includes
— Hardware elements with which it communicates

— Other software elements

e Two ways to deal with the environment

Add “encapsulating” classes that “Short cut” using base class instance
represent external elements methods that direct calls to other
« Example: UserPanelProxy class receives button components

presses (hardware interrupts) and sends them to « Assuming the language supports this

objects representing the buttons

 Example: CentralC&CProxy class represents
the Central C&C component for the Elevator
C&C component

e Example next
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Implementing startOperation() method with instance calls (1)

I_I_l

Ev: Elevator MyDoor: Door MySchedule: Schedule MyEngine: Engine ElevatorButton[NS]:
ElevatorButton
| | | | |
1.0 startOperation) : : : : :
D | | I I |
| I I |
| I I |
| I I |
1.1 closel)
1 | | |
» I I |
1.2 closeDoor(): ack | | [
I I |
I I |
[ | ; | | |
1.3 | | [
e T ] | | |
| | |
I I |
| | |
I I |
| | [
1.5 | !
TRy e N R | [
I |
| [
I |
L |
|

1.7 5C=goTo(NS): stopCode

™1
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Implementing startOperation() method with instance calls (2)

Ev: Elevator MyDoor: Door MySchedule: Schedule MyEngine: Engine ElevatorButton[MS]:
ElevatorButton
T T T T
alt arrived at floor 1.9 | | i I
/ - ﬂ-pE-n [] .-.rl‘ I i |
[SC = arrived] I I |
| i |
1.10 openDooar(): ack : I :
1
[ . | .
[ [ [
L11 | | |
. [ [ |
- - -------= | I |
- [ [ [
[ [ [ [
I | i |
1.12 reportCentralC&Clarrived) I I |
I | i |
[; ; | . ! .
| [ [ [
| | 1 |
[ [ [ |
I | i |
! | [ |
1.13 clearReqguest{NS) i i i
I i |
[ :’;] [ |
| 1.14 setLED{off) | |
I | i
I | |
[ [ [
: : : 1.15 setLED{off)
[ [ [
I | |
1.16 wait{t): int 1 [ [ |
I | 1 |
[ | [ |
[ [ [ [
i L L i L
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In Class Assignment: Object Level Sequence Diagram

e ePark SUC-1 describes the entry procedure for the park. There is a component-level

sequence diagram for the process in the SAD.

e One of the components is Usage Manager

e Create an object-level sequence diagram for the newRegistration() method for

the component

— As you build the diagram, add the necessary methods to the objects that are
involved in the process

— Calls to other components will be implemented via instance methods.
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Conclusion

e Implementing Software Processes
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