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Real-Time Systems Types  
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A hard real - time system is one in which failure to meet

even a single deadline may lead to complete or catastrophic

system failure.

A firm real - time system is one in which a few missed

deadlines will not lead to total failure, but missing more than

a few may lead to complete or catastrophic system failure.

A soft real - time system is one in which performance is

degraded but not destroyed by failure to meet response -

time constraints.



E-Lectures for Third Level 
Real-Time systems design

Dr. Rasha Thabit 

Hard Real-Time System Example
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A hard real - time system is one in which failure to meet

even a single deadline may lead to complete or catastrophic

system failure.

An aircraft must process accelerometer data within a certain period that depends on the

specifications of the aircraft; for example, every 10 ms. Failure to do so could result in a

false position or velocity indication and cause the aircraft to go off - course at best or

crash at worst.

For a nuclear reactor thermal problem, failure to respond swiftly could result in a

meltdown.

نظام يؤدي الفشل الواحد فيه الى فشل كامل او نتائج كرثية 
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Firm Real-Time Systems Types  
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A firm real - time system is one in which a few missed

deadlines will not lead to total failure, but missing more than

a few may lead to complete or catastrophic system failure.

For example, in the automated teller machine, missing too many

deadlines will lead to significant customer dissatisfaction and

potentially even enough loss of business to threaten the existence

of the bank.

نظام يتدهور فيه الأداء لعدد محدد من الإخفاقات لكن زيادة الإخفاقات عن العدد المحدد 

يؤدي الى دمار النظام 
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Soft Real-Time Systems Types  
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المحددالوقتخلالالاستجابةتحقيقفيالفشليدمرهلالكنالأداءفيهيتدهورنظام

A soft real - time system is one in which performance is

degraded but not destroyed by failure to meet response -

time constraints.
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Hard Real-Time Systems Examples   
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Firm Real-Time Systems Examples   
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Soft Real-Time Systems Examples   
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Samples of Hard, Firm, Soft RTSs
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Definition of Response Time 

Response Time: is the time between the presentation of a set of

inputs to a system and the realization of the required behavior,

including the availability of all associated outputs.

How fast and punctual the response time needs to be depends on the

characteristics and purpose of the specific system
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Example 
Where a Response Time Comes From

An elevator door is automatically operated, and it may have a capacitive
safety edge for sensing possible passengers between the closing door
blades. Thus, the door blades can be quickly reopened before they touch
the passenger and cause discomfort or even threaten the passenger’s
safety.

What is the required system response time from when it recognizes that
a passenger is between the closing door blades to the instant when it
starts to reopen the door?
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Example 
Where a Response Time Comes From
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Summary 

 Definition of signal

 Types of signals

 Definition of systems

 Five General Properties of any System

 Signals and systems classification

 Terms definitions for Real-Time systems


