Contents

Preface ix 1 An introduction to occam 1 Processes that do nothing 1 Sequential processes 2 Parallel processes 3 Data declarations 6 Arrays 7 Process declarations 9 Loops and arrays of processes 10 Expressions 13 2 Programming structures 16 Simple sequential processes 16 Simple parallel processes 17 Synchronization by control signals 19 Processes that evaluate expressions 24 Using parallelism as a tool for program modularity 26 Using parallelism to resolve structure clash 28 3 Local time 36 4 Formatted input and output 40 Output routines 40 Input routines 43 5 In place of interrupts 46 Managing terminal input 47 Managing terminal output 49 Managing echoing 52 Configuration directives 55 6 Parallel matrix multiplication 58 vii viii Contents

7 Parallel sorting 65 Sorting strategy 65 Components of the sorter 67 Monitoring strategy 70 Component processes 74 Display management 76 8 Conway’s game of Life 82 The Life board 83 Observation and control 90 Life 98 9 Huffman minimum redundancy coding 99 Representing a coding tree 101 Constructing a coding tree 103 Encoding and decoding using a coding tree 107 Adapting the code to the message 114 10 The occam notation 124 Micro-syntax and layout 124 Notation 126 Processes 127 Assignment 127 Communications 128 Real-time processes 129 Constructed processes 129 Declarations 132 Named processes 134 Expressions 135 Vector expressions 138 Implementation dependencies 139 Configuration directives 140 Index of definitions 142 Codes of the Programs 143 Input and output routines 144 Terminal interrupt management 148 Parallel matrix multiplier 151 Parallel sorter 154 Conway’s game of Life 162 Simple Huffman coder 170 Adaptive Huffman coder 175 Index 181