
ix 

 Contents

Preface ........................................................................................................................v

Contents .................................................................................................................... ix 

1. Introduction to Network Communication ...............................................................1 
1.1. Background .....................................................................................................1 
1.2. Review of Open Systems Interconnection Layer ............................................1 

1.2.1. Application Layer ....................................................................................2 
1.2.2. Presentation Layer ...................................................................................3 
1.2.3. Session Layer ..........................................................................................3 
1.2.4. Transport Layer .......................................................................................3 
1.2.5. Network Layer.........................................................................................4 
1.2.6. Data-Link Layer ......................................................................................4 
1.2.7. Physical Layer .........................................................................................4 

1.3. General Overview of Transport Control Protocol/Internet Protocol ...............5 
1.4. Industrial Networks .........................................................................................6 
1.5. Databuses ........................................................................................................8 

1.5.1. ARINC 429..............................................................................................8 
1.5.2. ARINC 629..............................................................................................8 
1.5.3. MIL-STD 1553b....................................................................................10 
1.5.4. Control Area Network Databus .............................................................11 

1.6. Concluding Remarks .....................................................................................13 

2. Real-Time Systems ...............................................................................................15 
2.1. Background ...................................................................................................15 
2.2. Overview.......................................................................................................16 
2.3. Scheduling Algorithms..................................................................................25 
2.4. Distributed Real-Time Systems.....................................................................35 
2.5. Conclusions ...................................................................................................37 

3. Smart Peripheral Elements....................................................................................39 
3.1. Overview.......................................................................................................39 
3.2. Peripheral Autonomy ....................................................................................39 



 Table of Contents x

3.3. Typical Smart Elements ................................................................................40 
3.4. Smart Elements Designs................................................................................44 
3.5. Fault Diagnosis Approximations...................................................................44 

3.5.1. Parameter Estimation.............................................................................44 
3.5.2. Observer-Based Techniques ..................................................................46 
3.5.3. Parity Equations ....................................................................................47 
3.5.4. Principal Components Analysis.............................................................48 
3.5.5. Neural Network Approach.....................................................................49 
3.5.6. Logic as Fault Diagnosis Strategy .........................................................60 
3.5.7. Heuristic Confidence Value Definition .................................................61 

3.6. Conclusions ...................................................................................................63 

4. Reconfigurable Control.........................................................................................65 
4.1. Network Control............................................................................................65 
4.2. Other Control Structures for Network Control Systems................................79 
4.3. Reconfiguration Issues ..................................................................................86 
4.4. Fault Tolerant Control ...................................................................................86 
4.5. Reconfigurable Control Strategies ................................................................88 
4.6. Concluding Remarks .....................................................................................94 

5. Case Study ............................................................................................................95 
5.1. Introduction...................................................................................................95 
5.2. Case Studies ..................................................................................................95 

5.2.1. Conveyor Belt Model ............................................................................95 
5.2.2. Aircraft Model .....................................................................................108 

5.3. Conclusions .................................................................................................126 

References...............................................................................................................127 

Index .......................................................................................................................137


