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“Design evolution is absolutely inevitable

Kent Beck, The Inevitability of Evolution, IEEE Software, 2010
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The problem: consistency

Two dimensions: Space and Time
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To sum up

The adaptation rules must evolve
to maintain the DSPL consistency

But it’s not an easy task!

/* Adaptation rules for functionalities */

rule BecomeDA : // Becomes a DA
condition ElectedDA and not LowBatt and not DA
effect DA

rule StopDA : // Stop being a DA
condition (LowBatt or not ElectedDA) and DA
effect not DA

rule BecomeUA : // Become a User Agent
condition SrvReq=UA and not UA
effect UA and not SA

rule BecomeSA : // Become a Service Agent

condition SrvReq=SA and not SA
effect not UA and SA

Modeling and Validating Dynamic Adaptation, MODELS 2009

20



To sum up

The adaptation rules must evolve
to maintain the DSPL consistency

But it’s not an easy task!

/* Adaptation rules for functionalities */

rule BecomeDA : // Becomes a DA
condition ElectedDA and not LowBatt and not DA
effect DA

rule StopDA : // Stop being a DA

condition (LowBatt or not ElectedDA) and DA HOW tO dEtECt?

effect not DA

rule BecomeUA : // Become a User Agent
condition SrvReq=UA and not UA
effect UA and not SA

rule BecomeSA : // Become a Service Agent

condition SrvReq=SA and not SA
effect not UA and SA

Modeling and Validating Dynamic Adaptation, MODELS 2009

20



CPS

o« e

Sensor Actuator

Y SN

S_Light Auto Manual
7

=== == J)

|Name: luminosity |

Type: int | | A_Light
IValue:_lumens I

oo /<>\

On Off

Configuration: A_Light — S_Light
Adaptation: S_Light.luminosity <40 — On

Runtime elements

21



Current and Future Work

22



Current and Future Work

control
dynamic
reconfiguration

DSPL

________________

22



Current and Future Work

. System (DSPL) i i Variability Model i
| | | |
e aslas)] NPCE
| ~ ! N
| W I - I
I | | o
i DO N 1 i
| | o] [
] | ]
A
control
dynamic

reconfiguration

________________

22



Current and Future Work

control
dynamic
reconfiguration

| DSPL

________________

22



Current and Future Work

. System (DSPL) i i Variability Model i
! | . ! |
. . le_listens ( Updater | |
| W | to changes i ‘ AR
I | | o
L COCDCDHED - o
| | | ]
______ ! ________
A
control
dynamic

reconfiguration

________________

22



Current and Future Work

\
' System (DSPL) " Variability Model |

EA listens ‘ g
:‘to changes ’ Updater YN

—_—— e —_—_— e e —_—

control
dynamic
reconfiguration

________________

22



Current and Future Work

\
' System (DSPL) " Variability Model |

|
| | | |
| | listens ‘ updates | |
i W " to changes ’ Updater | | , i
I | | |
I JR— | I ————
control updates
dynamic

reconfiguration

________________

22



Current and Future Work

uses

System (DSPL)

listens

control updates

dynamic
reconfiguration

________________

triggers

Updater Ul

Element X can be either deleted or
related with another element

Delete || Relate (edit var. model)

| Variability Model i
updates J \ i
Sefeahel
Lt i
| |

—_—_— e e —_—

22



Current and Future Work

Updater Ul

Element X can be either deleted or
related with another element

Delete || Relate (edit var. model)

uses

| System (DSPL)

triggers

updates

\ 4

—_—— e — ——— - —_—_— e e —_—

control
dynamic
reconfiguration

<

________________

22



Current and Future Work

Updater Ul

Element X can be either deleted or
related with another element

Delete || Relate (edit var. model)

uses
triggers

' System (DSPL) | | Variability Model
| |
| N AT | to changes Nmirahmt
I | | [
A A A fo
|
[ I I |
| | | |

analyzes luses /
control updates

: analyzes
Consistency yzes «___ ]
dynamic Checker
reconfiguration /
Fmm— o= analyzes
2

________________

22



Current and Future Work

Updater Ul

Element X can be either deleted or
related with another element

Delete || Relate (edit var. model)

uses

_______________ . triggers e
| System (DSPL) | | Variability Model |
| | |
| ' listens updates | \ |
| W | to changes | | g |
| | ! !
| | | |
@I I I — ! }Y / f !
| i analyzes luses / | |
o | . analyzes +

f | Consistency
control updates
dynamic Checker triggers
reconfiguration

:r _______________ Inconsistency Viewer
: <
i v @ Element X is dead (no relation to any other element)
: DSPL Element Y is false optional (declared optional but
i Adaptation Rules will always be active in the running system)

22



Current and Future Work

Updater Ul

Element X can be either deleted or
related with another element

Delete || Relate (edit var. model)

uses
triggers

| |

| | | |
i i‘ listens updates ‘i \ |
jeve %o changes g A |
| i e analyzes + |
-------- £ Consistency

control updates

dynamic Checker triggers

reconfiguration

I

Inconsistency Viewer

|

| J

|

| v

: @ Element X is dead (no relation to any other element)
|

|

|

DSPL Element Y is false optional (declared optional but
Adaptation Rules will always be active in the running system)
|

22



Current and Future Work

Updater Ul

Element X can be either deleted or
related with another element

Delete || Relate (edit var. model)

uses
triggers

~ listens

|
i |
| |
% chaness
| W |
| |

\ 4

analyzes

-------- Consistency

control
dynamic Checker

reconfiguration

:_ _______________
Fs

i v @ Element X is dead (no relation to any other element)
i DSPL E!ement Y is falsg op_tional (dec!ared optional but

: Adaptation Rules will always be active in the running system)

22



Current and Future Work

Updater Ul

Element X can be either deleted or
related with another element

Delete || Relate (edit var. model)

uses

- triggers
System (DSPL)

! |
| | I |
| | I |
I ' listens updates | |
i W ' to changes i ‘ AT

|
Weslenenlentll I %t
E i analyzes | s |

-------- Consistency
ot Checker
reconfiguration
oL _x analyzes

Inconsistency Viewer

I
: |
: @ ’
I
|
: v i @ Element X is dead (no relation to any other element)
i |
: |

Element Y is false optional (declared optional but
will always be active in the running system)

! Adaptation Rules

|
_______________ a4

22



Current and Future Work

Updater Ul

Element X can be either deleted or
related with another element

Delete || Relate (edit var. model)

uses
triggers

| System (DSPL)

~ listens

|
i i
| |
| W | to changes
| |
| |

\ 4

analyzes

-------- Consistency

control
dynamic Checker

reconfiguration

analyzes

reT T T - -
| | Inconsistency Viewer
| %
I
|
: v i ® Element X is dead (no relation to any other element)
: DSPL : Element Y is false optional (declared optional but
i Adaptation Rules | will always be active in the running system)

_______________ Jd

22



Current and Future Work

Updater Ul

Element X can be either deleted or
related with another element

Delete || Relate (edit var. model)

uses
triggers

~ listens

|
i i
| |
| W | to changes
| |
| |

analyzes

\ 4

-------- Consistency

control
dynamic Checker

reconfiguration

oL _x analyzes
| | Inconsistency Viewer
| %
I
|
: v i ® Element X is dead (no relation to any other element)
: DSPL : Element Y is false optional (declared optional but
i Adaptation Rules | will always be active in the running system)

_______________ Jd

Human in the loop! .



Conclusion

e DSPL must evolve while systems are running

- Systems cannot be stopped

* Need for tools/approaches dealing with
- Consistency maintenance
Uncertainty
History

Proactive adaptations
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Questions / Comments ?

Thank you!
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