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Objective 
 
This project is developing a methodology and associated modeling software for composite, 
heterogeneous systems. Such systems combine diverse implementation technologies, including 
MEMS, analog circuits, digital circuits, and embedded software. They also combine modeling 
and design paradigms, including physical modeling using differential equations, continuous-time 
signal processing, discrete-time signal processing, and discrete-event controllers. They are 
invariably concurrent, involving diverse modules that operate at the same time and interact 
through continuous signals or discrete messages. The focus of the project is on the theory and 
technology of heterogeneous modeling of heterogeneous concurrent systems. We are: 

- developing theory and techniques for mixing diverse semantics, e.g. mixed signal, hybrid 
systems, discrete events and continuous signals; 

- establishing software architecture for modular, distributed, and heterogeneous design, 
modeling and visualization tools; 

- developing theory and software for domain-specific modeling of composite systems; and 
using programming language concepts (semantics, type theories, concurrency theories, 
reflection, ...) for modeling and design of composite systems.  

Progress/Results 

− Ptolemy II - Java based modeling software using multiple concurrent models of computation.  
− Semantics and software supporting sequential control logic (FSMs) mixed with various 

modeling techniques, including continuous time, to get a general form of hybrid systems. 
− Mixed-signal modeling supporting discrete control with continuous models. 
− Integration of a modern type system with block-diagram-level design. 
− Enhanced concurrent Java code design (safe threads, understandable, efficient scheduling). 
− Polymorphic component libraries for system modeling. 
− For publications, see the web page. 
− Preliminary Java-based graphical user iterface for specifying designs. 

Status  

− Most recent software release is Ptolemy II version 0.4 beta, which includes a set of  web-
based demonstration applets,  released March, 2000. Aiming to release Ptolemy II version 1.0 
at the end of the project.  This will include a graphical user interface, sophisticated and 
complete documentation, and all source code. 
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PPrree ll iimmiinnaarryy  uusseerr  iinnttee rrffaaccee   ffoorr  
ddeessccrriibbiinngg  mmooddee llss  aanndd  
iinnttee rraaccttiivvee llyy  eeddii ttiinngg  tthheemm..   

AAppppllee tt  sshhooww iinngg  aa   hhyybbrriidd  ssyysstteemm,,   ww hhiicchh  iiss  aa 
ccoonnttiinnuuoouu ss-- ttiimmee   mmooddee ll  ww ii tthh  mmooddaa ll   
bbeehhaavviioorr  ggiivveenn  bbyy  aa  ffiinnii ttee --ssttaa ttee   mmaacchhiinnee ..   
TThhiiss  mmooddee ll   sshhooww ss  ttww oo  ppooiinntt  mmaassssee ss  
aa ttttaacchheedd  ttoo  sspp rriinngg ss  tthhaa tt  ssll iiddee   oonn  aa   
ffrriiccttiioonnllee ssss  ttaabbllee ..   WWhheenn  tthheeyy  ccooll ll iiddee ,,  tthheeyy  
ssttiicckk  ttooggee tthheerr  ffoorr  ssoommee   ttiimmee ,,   uunnttii ll   tthhee   
ssttiicckkiinnee ssss  ddeeccaayyss..   
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