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Ciudades Inteligentes

e Sensores y actuadores
distribuidos ubicuamente

e Sistema de comunicacion de
alta cobertura (y confiable?)

o Software de control sofisticado

* Modelos de prediccion
complejos




Ciudades Inteligentes

Un mundo de
oportunidades!




Ciudades Inteligentes

Un mundo de
oportunidades!




Enfoque Clasico de
Ingenieria de Software

(Version simplificada y algo cinica)

1. ldentificar los requerimientos
2. Desarrollar el sistema

3. Testearlo (un poco)

4. Ponerlo en produccion
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Enfoque Clasico ante
un evento inesperado

o ! 1. Pensar en qué paso y los
' requerimientos nuevos
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3. Testearlo (un poco)

4. Ponerlo en produccion
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El impacto de lo altamente improbable
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Como disenamos
sistemas gdappatidasy
ser
para lidiar con




Adapting to Changes
Untforeseen at Design Time




Workflow Management Systems

Arguable, the most successful adaptive system design, ever.

Designed for the inevitable change of business environment

Changes unknown at design time.

24X/ business operation




Workflow Management Systems

(Adaptive System. Most successful adaptive systems, ever?)

Business goals
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How should we
adaptive systems!




Environment Aware Capability Aware

E, xiER

Requirements Aware




Requirements Engineering

The phenomena of interest lives in the world, not in the machine-to-be

Interface

N :M achine
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World

~ Environment assumptions
Requirements

Specification
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Adaptation is Requirements Engineering at Runtime.
Difficult!




Self-Adaptatio
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Environment Aware

N IS about

Runtime
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Discrete Event
Controller Synthesis

EllxiEG
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Build a strategy for the controller that always beats its adversary
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System Structure

Tool | Tool 2 Tool 3 Tool 4

\\ [/

—3 Processed A elements

Machine
- Processed B elements
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Environment Assumption
Modelling

startProcessing

startProcessing

endProcessing




System Goal

Tool | Tool 2 Tool 3 Tool 4
Raw A elements —3 Processed A elements
Machine
Raw B elements —>» Processed B elements
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Automatic and
Correct Construction

MTS Analyser
Check Build MTS Window Help Options
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How does Discrete
Event Control Fit into
Adaptive System
Design!?




System
Capabilities
(Interface)

System Environment
Goals Assumptions
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change adapt change change
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Synthesis at Runtime




Business goals
Environment assumptions

/E Control Panel

workflow T

Inference
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~ Business goals Offline modelling supported by
Environment assumptions automatic controller synthesis
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Online Controller
Synthesis

Self-Awareness

aaaa

events commands




Target
System

controller (C)

Control Goal
Problem Solver Model <

problem
(G I,E)
controller
exception (C)

__Enactor
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Discovery

Component Architecture

Goal Model
(System state +
System Goals +

Environment
Assumptions)
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Inference




Morph: A Reference Architecture
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Assumptions)

i
( pierenc )

Knowledge Repository



Smart Cities




Adaptive Systems

* Design for the unknown at design time

| « Discrete event controller synthesis for
" reasoning at runtime about achieving
changing goals in changing in
environments with changing capabillities.

e MORPH: A reference architecture for
architectural adaptation
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