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LEARNING GOALS

Documenting requirements in domain engineering

Applying feature-based requirements definition and
composition; understanding opportunities and challenges




VARIABILITY
IN
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AMBIGUITY

"The home security system shall be
equipped with either black and white or

colour cameras capable of taking infrared
pictures."

Variation Point The home security system shall be equipped with...
Variant ...either black and white...
Variant _..or colour cameras ...

Product Line Engineering. Chapter 5. Springer 2005



Textual Requirements Variability Diagram

The home security system
shall be equipped with ...

Camera
Type

..black and white cameras. D —

...colour cameras. G

Black and

 The video storage system shall compress j |
CD;GIFJ‘ ‘:fde{j dnfﬂ b}} npp]*ﬂj‘f”jﬂf{?{‘[‘ ,{_.. ..........i..................... T
- 1:200.

Fig. 5-3:  Orthogonal variability modelling in textual requirements

Klaus Pohl, Ginter Bockle, Frank van der Linden. Software
Product Line Engineering. Chapter 5. Springer 2005




Tabular Scenario Variability Diagram

Inhabitant Home Security
System

1. Inhabitant approaches
the front door Door Lock

2. System requests
authentication

PIN Fingerprint
3 Tnhabi hes the Scanner

4. System permits
entry to the home

Fig. 5-8: Example of documenting variability in a tabular scenario

Klaus Pohl, Ginter Bockle, Frank van der Linden. Software
Product Line Engineering. Chapter 5. Springer 2005




Sequence Diagram Variability Diagram

House Security
Owner System

approach the front door

W

request authentication

M

Keypad Fingerprint

enter the PIN G Scanner

W

touch fingerprint sensor

permut entrance

M

—— Y

Fig. 5-9: Example of documenting variability in scenarios using sequence diagram nota-
tion

Klaus Pohl, Ginter Bockle, Frank van der Linden. Software
Product Line Engineering. Chapter 5. Springer 2005




Data Flow Diagram

Variability Diagram
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i Home
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T Security by
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¢ Surveillance

Camera
Surveillance

Motion
Detection

Fig. 5-12: Example of documenting variability in a data flow diagram

Klaus Pohl, Ginter Bockle, Frank van der Linden. Software
Product Line Engineering. Chapter 5. Springer 2005




Class Diagram Variability Diagram

Surveillance

1.n
Device 1.m

Alarm

Device

O.n | Cullet [{g_ 1| Motion

1n lil'}uil:clnr Dietector

Surveillance ] P - A 'C-LLDL[«'J] . cﬂmﬂa Maotion
Oibiect i i Surveillance .
Jee e Detection
Detection ,I Infrared BW Colour
Range i N . - -
{8 Camera Camera Camera i

Fig. 5-14: Example of documenting variability in a class diagram

Klaus Pohl, Ginter Bockle, Frank van der Linden. Software
Product Line Engineering. Chapter 5. Springer 2005




State Machine Diagram Variability Diagram

Inactive

I

fend ] -
| fsetSurveil- /N =
JanceGroup -

SetCoord.
" Motion

Detection

Camecra
Survelllance

b

. | SetGroup

Example of documenting variability in a state machine diagram
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Fig. 5-15:

Klaus Pohl, Giinter Béckle, Frank van der Linden. Software
Product Line Engineering. Chapter 5. Springer 2005
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MapObject feature model ll%‘

position: Coord
shape: Shape AutoSoft
/q ‘C\ 1. L
RoadObject RoadSegment BDS
velocity: Vector speedLimit: Int
acceleration: Int (J_)

ﬁf cc

AutoSoftCar -‘-—i AutﬂEDﬂ (I)
ignition: {on, off} Lommmd He
steerDirection: Angle | Drives
ovver(
l cc I
___________________ | cruiseSpeed: Int i
! BDS ! | goalAccel: Int |
| «inputs» | | «inputs» |
| IgniteOn() e viei | SetCruiseSpeed() !
| IgniteOff() | HC | | EnableCC() |
| Steer(value: Angle) | 1 headway: Int , | DisableCC() !
| Accelerate(value: Int) ! I «inputss { | Accelerate(value: Int) 1
| I |
1

| | Decelerate(value: Int) | Decelerate(value: Int) !

Figure 2. The AutoSoft world model

Shaker, P., Atlee, J. M., & Wang, S.. A feature-oriented requirements modelling
language. In Proc. Int'l Requirements Engineering Conf, pp. 151-160, 2012




SPL AutoSoft
feature BDS

: : s ™
feature-machine main on

acceleration

t3: Accelerate+(o) /
al: AutoSoftCar.acceleration := acceleration()

t1: IgniteOn+(o) / e e ]
a1: AutoSoftCar.ignition := on_ | deceleration
-1 t4 > t3: Decelerate+(o) /

off | 12: IgniteOff+(o) / a1: AutoSoftCar.acceleration := deceleration()
_al: AutoSoftCar.ignition := off

steering
t5: Steer+(0) /
a1l: AutoSoftCar.steerDirection := steerDirection()

\

waitSteer

Figure 4. BDS feature module

Shaker, P., Atlee, J. M., & Wang, S.. A feature-oriented requirements modelling
language. In Proc. Int'l Requirements Engineering Conf, pp. 151-160, 2012




SPL AutoSoft
feature CC

‘ fragment speed extends BDS{main.on} %

e ™
BDS{main.on}
main
‘s N
enabled
main
IS I
engaged
main
t6: after(t()) /
3 al: AutoSoftCar.accleration := acceleration(),
t1: EnableCC+(0) 13: SetCruiseSpeed+(o) [engageCnd()] / a2: GGC.goalAccel := acceleration()
al: CC.cruiseSpeed = AutoSoftCar.speed,
disabled| t2: DisableCG+(0) a2: GC.goalAccel = 0 t8: Accelerate+(o) [driverOverride()]
t4: Decelerate+(0) active t9: Accelerate+(0) [not driverOverride()] | inactive
disengaged
t5: [not engageCnd()]
t7: SetCruiseSpeed+(o) / al: CC.cruiseSpeed = AutoSoftCar.speed
.
.
.
fragment interaction extends BDS{main}
transition BDS{t3}: [strengthen with c: not inState(main.enabled.main.engaged.main.active) or driverOverride()]

Figure 5. CC feature module

Shaker, P., Atlee, J. M., & Wang, S.. A feature-oriented requirements modelling
language. In Proc. Int'l Requirements Engineering Conf, pp. 151-160, 2012




SPL AutoSoft
feature HC

fragment main extends CC{main.enabled.main.engaged} %

4 N
CC{main.enabled.main.engaged}
main
t2: override(CC({t6}) [slowRoadObjectAhead()] /
al: AutoSoftCar.acceleration := acceleration(),
a2: CC.goalAccel := acceleration()
t1: SetHeadway+(0) / \
_ _ al: HC.headway := o.value s _
inactive = active )
/
L t3: SetHeadway+(0) / a1: HC.headway := o.value

Figure 6. HC feature module

Shaker, P., Atlee, J. M., & Wang, S.. A feature-oriented requirements modelling
language. In Proc. Int'l Requirements Engineering Conf, pp. 151-160, 2012




SPL AutoSoft ™

|feat].|re-mad1in9 BDS{main} % ( on )

acceleration

t3: Accelerate+(0) [CC{c}: CC implies not inState(on.CC{main}.enabled.main.engaged.main.active) or CC{driverOverride}()] /

al: AutoSofiCar.acceleration := acceleration()

t1: IgniteOn+(o) /
at: ..
t2: IgniteOff+(o) /
at: ..

Figure 7. Integrated AutoSoft behaviour model (“...” in transition labels and regions elides portions of the model)

Shaker, P., Atlee, J. M., & Wang, S.. A feature-oriented requirements modelling
language. In Proc. Int'l Requirements Engineering Conf, pp. 151-160, 2012




DISCUSSION

Annotation vs Composition
Modularity, Separation of Concerns

Analysis
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