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Correctness, Reliability, and Real-time Performance

Getting HW
running

Getting SW
running

Getting HW
running
correctly

Getting SW
running
correctly

Getting HW
running
reliably

Getting SW
running

in real-time

Getting HW
running

fast enough

Getting SW
running
reliably

Getting 
system
running
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Real-time and Correct Operation

• Consider this system:

Complete 
description of

software
(e.g., source code)

Complete 
description of

hardware
(e.g., schematics)
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Real-time and Correct Operation

• Consider this system:

Complete 
description of

software
(e.g., source code)

Complete 
description of

hardware
(e.g., schematics)

Complete 
description of 
arbitrary inputs

Complete 
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Real-time and Correct Operation

• Consider this system:

Complete 
description of

software
(e.g., source code)

Complete 
description of

hardware
(e.g., schematics)

Complete 
description of 
arbitrary inputs

Output “FAIL” 
if error

Output “FAIL” 
if WD-timeout

Complete 
observation of 

all outputs

Is it possible to mechanically 
inspect system to determine if
It will run correctly and in real-time?
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Real-time and Correct Operation

• Consider this system:

Complete 
description of

software
(e.g., source code)

Idealized hardware
with idealized
performance

Complete 
description of 
arbitrary inputs

Output “FAIL” 
if error

Output “FAIL” 
if WD-timeout

Complete 
observation of 

all outputs

Complete 
Observation of all 

Internal states

Is it possible to mechanically 
inspect system to determine if
It will run correctly and in real-time?
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Real-time and Correct Operation

• Consider this system:

Complete 
description of

software
(e.g., source code)

Idealized hardware
with idealized
performance

Complete 
description of 
arbitrary inputs

Output “FAIL” 
if error

Output “FAIL” 
if WD-timeout

Complete 
observation of 

all outputs

Complete 
Observation of all 

Internal states

Is it possible to mechanically 
inspect system to determine if
It will run correctly and in real-time?

NO – this is a classic CS problem:
The Halting Problem
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Hardware/Software Co-design

Getting HW
running

Getting SW
running

Getting HW
running
correctly

Getting SW
running
correctly

Getting HW
running
reliably

Getting SW
running

in real-time

Getting HW
running

fast enough

Getting SW
running
reliably

Getting 
system
running
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Hardware/Software Co-design
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System
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System
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Addressing the Hardware/Software Co-design Issue

HW/SW
Partitioning

SW
Architecture

HW
Architecture

Detailed
HW

Design

Detailed
SW

Design

HW
Debug

SW
Debug

HW/SW
Integration

Customer
System

Requirements

System
Delivery

Product
Specifications

Final
Testing



CpE450
4/17/2005

Copyright ©2005
Stevens Institute of Technology - All rights reserved 24-16/18

Addressing the Hardware/Software Co-design Issue

HW/SW
Partitioning

SW
Architecture

HW
Architecture

Detailed
HW

Design

Detailed
SW

Design

HW
Debug

SW
Debug

HW/SW
Integration

Customer
System

Requirements

System
Delivery

Product
Specifications

Final
Testing

Software design in 
flow charts, HLL
Software design in 
flow charts, HLL

Hardware design in 
schematic form, VHDL
Hardware design in 
schematic form, VHDL



CpE450
4/17/2005

Copyright ©2005
Stevens Institute of Technology - All rights reserved 24-17/18

Addressing the Hardware/Software Co-design Issue

HW/SW
Partitioning

SW
Architecture

HW
Architecture

Detailed
HW

Design

Detailed
SW

Design

HW
Debug

SW
Debug

HW/SW
Integration

Customer
System

Requirements

System
Delivery

Product
Specifications

Final
Testing

Software design in 
flow charts, HLL
Software design in 
flow charts, HLL

Hardware design in 
schematic form, VHDL
Hardware design in 
schematic form, VHDLSystem C

System C

codesign



CpE450
4/17/2005

Copyright ©2005
Stevens Institute of Technology - All rights reserved 24-18/18

Addressing the Hardware/Software Co-design Issue

HW/SW
Partitioning

SW
Architecture

HW
Architecture

Detailed
HW

Design

Detailed
SW

Design

HW
Debug

SW
Debug

HW/SW
Integration

Customer
System

Requirements

System
Delivery

Product
Specifications

Final
Testing

Software design in 
flow charts, HLL
Software design in 
flow charts, HLL

Hardware design in 
schematic form, VHDL
Hardware design in 
schematic form, VHDLSystem C

System C

codesign

Customer
System

Requirements

System
Delivery

Product
Specifications

Final
TestingArchitecture Detailed

Design
System
Debug

HW/SW
Functional

Assignment


