Ptolemy simulation runs do not stop A-7 Generated code in CGC fails to compile A-7 Ptolemy won’t recompile A-7 Missing symbols while linking pigiRpc A-7 Error involving xedit A-7 Emacs confuses .pl files with Prolog A-8 The window manager crashes A-8 Path and/or Environment Variables not set in “debug” pigi A-8 CGC demos won’t run A-8 EOF messages while using tar on Suns A-9 Dynamic Linking fails A-9 The DE stars “And” and “Or” no longer work A-10 Multi-porthole Galaxies Fail A-10 Problems with Mac X and Ptolemy A-10 Ptolemy Ports to other platforms A-10 Postscript error while printing Ptolemy manual files A-11 A.5 Known Bugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-11 Bugs in Vem A-11 Bugs in pigi A-12 Bugs in pxgraph A-12 HPPA specific bugs A-12 GNU compiler bugs A-13 A.6 Additional Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-13

Introduction to the X Window System .........................................B-1

B.1 A model user’s home directory . . . . . . . . . . . . . . . . . . . . . .B-1 B.2 Running Pigi using Sun’s Open Windows system . . . . . .B-1 B.3 Starting X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B-2 B.4 Manipulating Windows . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B-3

Filter design programs .................................................................C-1

C.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .C-1 C.2 optfir — equirriple FIR filter design . . . . . . . . . . . . . . . . . . .C-1 C.3 wfir — window method FIR filter design . . . . . . . . . . . . . . .C-3

Glossary .........................................................................................D-1

References .....................................................................................E-1

Queues, servers, and delays 5-22 Networking demos 5-24 Miscellaneous demos 5-25 Wormhole demos 5-26

6. Vem — The Graphical Editor for Oct ....................................... 6-1

6.1 Terminology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1 6.2 Using Dialog Boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-4 6.3 General Commands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7 6.4 Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-11 6.5 Selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-15 6.6 Property and Bag editing . . . . . . . . . . . . . . . . . . . . . . . . . . 6-17 6.7 Physical editing commands . . . . . . . . . . . . . . . . . . . . . . . 6-17 6.8 Symbolic editing commands . . . . . . . . . . . . . . . . . . . . . . . 6-20 6.9 Schematic editing commands . . . . . . . . . . . . . . . . . . . . . . 6-20 6.10 Remote application commands . . . . . . . . . . . . . . . . . . . . 6-22 6.11 Bugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-23

7. pxgraph — The Plotting Program ............................................ 7-1

7.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-1 7.2 Invoking xgraph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-1 7.3 Detailed description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-1 7.4 Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-3 7.5 Bugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-6

Installation and Troubleshooting ................................................A-1

A.1 Obtaining Ptolemy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-1 Access via the Internet A-1 Access via ordinary mail A-1 Obtaining documentation only A-2 A.2 Ptolemy mailing lists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-2 A.3 Installation for Ptiny Ptolemy . . . . . . . . . . . . . . . . . . . . . . .A-3 Basic Ptolemy installation A-3 Special considerations for use under Open Windows A-3 Testing the Installation A-4 A.4 Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-5 pigi fails to start when put in the background A-5 pigi fails to start with a message about not finding fonts A-5 pxgraph fails to come up or displays a blank window A-5 Old flowgraphs do not work (facets are inconsistent) A-5 Error: ld.so: libXext.so.4: not found A-6 Problems starting up clients such as xedit under Open Windows A-6 Problems with the colormap A-6

Sound-making demos 4-39 Image and video processing demos 4-40 Fixed-point demos 4-41 Tcl/Tk demos 4-41 Matrix demos 4-42 4.4 Targets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-43 Default SDF target 4-43 The SDF LoopTarget 4-44 Compile-SDF target 4-44 4.5 Exercises . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-46 Modulation 4-46 Sampling and multirate 4-48 Exponential sequences, transfer functions, and convolution 4-49 Linear phase filtering 4-51 Coefficient quantization 4-52 FIR filter design 4-54 The DFT (discrete Fourier transform) 4-55 Whitening filters 4-57 Wiener filtering 4-57 Adaptive equalization 4-58 ADPCM speech coding 4-59 Spectral estimation 4-60 Lattice filters 4-61

5. DE Domain................................................................................ 5-1

5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-1 5.2 The DE target and its schedulers . . . . . . . . . . . . . . . . . . . .5-1 Events and chronology 5-1 Event generators 5-2 Simultaneous events 5-2 Delay-free loops 5-3 Wormholes 5-3 5.3 An overview of stars in DE . . . . . . . . . . . . . . . . . . . . . . . . . .5-6 Source stars 5-7 Sink stars 5-8 Control stars 5-9 Conversion stars 5-11 Queues, servers, and delays 5-11 Timing stars 5-13 Logic stars 5-14 Networking stars 5-15 Tcl stars 5-18 Miscellaneous stars 5-18 5.4 An overview of DE demos . . . . . . . . . . . . . . . . . . . . . . . . .5-20 Basic demos 5-20

Printing oct facets 3-36 Capturing a screen image 3-37 3.12 Other useful information . . . . . . . . . . . . . . . . . . . . . . . . . . 3-38 Plotting signals and Fourier transforms 3-38 Moving objects 3-39 Copying objects 3-39 Labeling a design 3-39 Icon orientation 3-40 Finding the names of terminals 3-40 Multiple inputs and outputs 3-40 Using delays 3-41 Auto-forking 3-41 Dealing with errors 3-43 Copying and moving designs 3-43 Environment variables 3-44 Command-line options 3-45 3.13 X Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-46 3.14 Tk options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-46 3.15 Multi-domain universes . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-47

4. SDF Domain............................................................................... 4-1

4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1 Basic dataflow terminology 4-1 Balancing production and consumption of tokens 4-2 Iterations in SDF 4-3 Inconsistency 4-3 Delays 4-3 4.2 An overview of SDF stars . . . . . . . . . . . . . . . . . . . . . . . . . . 4-4 Source stars 4-5 Sink stars 4-7 Arithmetic stars 4-9 Nonlinear stars 4-10 Logic stars 4-12 Control stars 4-13 Conversion stars 4-15 Signal processing stars 4-18 Image processing stars 4-23 Communication stars 4-27 Tcl stars 4-30 Matrix stars 4-30 4.3 An overview of SDF demos . . . . . . . . . . . . . . . . . . . . . . . . 4-34 Basic demos 4-34 Multirate demos 4-35 Communications demos 4-36 Digital signal processing demos 4-37

1. Introduction .............................................................................. 1-1

1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-1

2. An Overview of Ptolemy .......................................................... 2-1

2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2-1 2.2 Terminology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2-3 2.3 Organization of the documentation . . . . . . . . . . . . . . . . . .2-5 2.4 Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2-6 Personnel 2-6 Support 2-7 Prior software 2-9

3. The Interactive Graphical Interface ........................................ 3-1

3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-1 Setup 3-1 3.2 Running the Ptolemy demos . . . . . . . . . . . . . . . . . . . . . . . .3-2 Starting Ptolemy 3-2 Exploring the menus 3-4 Traversing the hierarchy 3-5 Running a Ptolemy application 3-6 Examining schematics more closely 3-9 Invoking on-line documentation for stars 3-10 More extensive exploration of the demos 3-12 What’s new in version 0.5 3-12 3.3 Dialog boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-12 Tk control panels 3-12 Athena widget dialog boxes 3-13 3.4 Parameters and states . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-14 A note on terminology 3-14 Changing or setting parameters 3-15 3.5 Particle types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-17 3.6 The oct design database and its editor, vem . . . . . . . . . . 3-18 3.7 Creating universes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-20 Opening working windows 3-21 Some basic vem commands 3-23 Building an example 3-24 3.8 Using galaxies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-27 Creating a galaxy 3-27 Using a galaxy 3-28 Galaxy and universe parameters 3-29 3.9 Editing Icons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-31 3.10 Sounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-35 3.11 Hardcopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-36