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INTRODUCTION

A system which has to produce intended result
before a deadline.

Always subjected to a freal -timeo constraint

Must give correct and timely results in the given
value domain and temporal domain

Eg: Anti-lock braking system, Mobile phones



Hard and Soft real-time system

Soft realtime system

Correct results obtained after the deadline are
acceptable with reduced utility.

Can operate to a latency of seconds.

Hard realtime system
Correct results in a specified time.
Mission critical systems.



TECHONOLOGY TRENDS

SystemOn-Chip (SOC)

CPU, Memory, Network Controller on a single die
Costeffective when produced in mass

Smart MEMS sensors
Sensor and a microcontroller with a processor.

Advantages: Sensor signals can be generated, can be locally
monitored, abstraction of complexity and plagdplay
Interface.



TECHNOLOGY TRENDS
CONTD...

COTS components
Hardware/software component

Internet connectivity

High Dependability systems

Use of fault tolerant systems.



METHODOLOGIES IN
COMMUNICATION

Two Level Design Methodology

Stimulus from Environment Fesponse to Environment




METHODOLOGIES IN
COMMUNICATION CONTD....

Predictable Communication
Temporal properties should be stable.

Components must have access to a global time in the networl
(1) System Network time

(i) Low cost sensor network time

Generic fault tolerance



COMPOSABILITY

Properties that are established at component leve
must hold true at system level.

ldeal characteristics of a composable
hardware/software unit:
Service provision
Validation
Error detection and containment
Reusability
Maintenance



COMPOSABILITY CONTD...

Hardware/Software unit

It is a selfcontained composable S@Omputer with its own processor,
memory, communication interface, interface to the controlled object,
operating system and rei@ine application programs.

Integrated distributed control system services
Prior services and Emerging services

Component Interfaces
RealTime-Service interface
Diagnostic and Management Interface
Configuration Planning Interface



COMPOSABILITY CONTD...

Principles of Composability
Independent development of components

A precise CNI specification iIs required in the value ant
temporal domain for a RT system.

Stability of Prior services

Ensures that validated service is not rejected at the tin
of integration.

Constructive Integration



VALIDATION

Focus on the analysis of the process of the produ
development.

May shift attention to component validation
Worst Case Time Execution validation
Rare event simulation

Verification






