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2. Exploring Aspects
3. Case study
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Introduction

1. Separation of Concerns:
(a) Focused Design
(b) Lighter Verification
(¢) Localized Change
(d) Abstraction from Modelling Methods

2. AoP and Multi-Dimensional SoC Programming
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Contributions

1. Support for Separation of Concerns
2. Extension to Design Phase
3. Establishing a Formal Basis
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Exploring Aspects: Roadmap

Aspects of Distributed Real-Time System Design:
* Computation
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Exploring Aspects: Roadmap

Aspects of Distributed Real-Time System Design:
* Computation
* Coordination
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Exploring Aspects: Roadmap

Aspects of Distributed Real-Time System Design:
* Computation
* Coordination

* Timing
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Exploring Aspects: Roadmap

Aspects of Distributed Real-Time System Design:
* Computation
* Coordination
* Timing

e Distribution
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Exploring Aspects: Roadmap

Aspects of Distributed Real-Time System Design:
* Computation
* Coordination
* Timing
* Distribution

 Hardware Resources, etc...
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Distributed Real-Time Design
* Computation: GAMMA

Shared Data Space
(Multiset)

(Rule) (Rule)
Component
(Rule)

RuleName = MultisetExp — MultisetExp <= Condition
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Distributed Real-Time Design

* Computation: GAMMA
* Coordination: Schedules
Schedule ::= RuleName
RuleName ~ Schedule
Schedule ; Schedule
Schedule || Schedule

pRecursionVar. Schedule

RecursionVar
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Distributed Real-Time Design

* Computation: GAMMA
 Coordination: Schedules

* Timing: Intervals

TRuleName — IIlt erval
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Distributed Real-Time Design

* Computation: GAMMA
e Coordination: Schedules
* Timing: Intervals

* Distribution: Relations, mapping data types and
functionalities to locations

StaticDist : (R U T) — P(P),
R : The Set of Rule Names,

T : The Set of Data Types,
P : The Set of Location
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Elevator: Functionality

ElevatorSystem = {

extRequest =

moveUp =

load =

unload =

((extStop, i), off ) —
((extStop, i), on),

Communication Media ' |
(Field-bus Network) |

External Push Buttons “__ :

(cf,d) = (cf,i+1) < ...,

((extStop,i),on) — ((extStop, ), off) < ....
((inStop, 7),on) — ((inStop, i), off) <= ...}
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Elevator: Coordination

ElevatorSchedule =Environment ||
(uX.ServiceUp ; ServiceDown; X)
Environment =  (pX.inRequest || X) ||
(uX.extRequest || X)

ServiceUp =pX.((load||unload) ;
(moveUp ~ (moveUp ; X)))
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Elevator: Timing

TinRequest — TextRequest — [07 O]
TmoveUp = [rowabomm — [StepTlmea StepTlme]

Tload = Tunloada = [MinService, MaxService]
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Elevator: Distribution

StaticDist(type((extStop, ), status)) = {floor; }
StaticDist(type((inStop, ), status)) = {elevator}
StaticDist(

StaticDist(extRequest) = {floor; | 0 < i < MaxFloor}

type(cf,i)) = {elevator}

for each rule other than extRequest:

StaticDist(rule) = {elevator}
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Conclusion

* A specification suite for design of distributed
real-time systems

* Support for separation of concerns

* Formal semantics for mechanized verification
using current verification methods and tools
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Ongoing Work and Future
Goals

* Mechanized proof: A prototype of proof
mechanization under PVS

* From aspects toward implementation: A
middleware implementation with the support for
separation of concerns
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