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Mixing Control-Oriented Models with Others

.

dataflow

dataflow

finit¢-state machines




Multilingual Design

Many possible semantics can g
associated with a visual syntax. Thig == = ===

example mixes 5 languages.

__freflex game:schematic
The reflex game is embedded in a discrete—evant l—l l—l " I_i n
system that synchronizes its clock to the system clock

and provides a user interface defined in Tcl Tk,
In addition, a running average of the reflex times
are displayed graphically along with each reflex time.

nising

You can increase
window size and
type "' to see better.

Bynchidfize

GO_0On

GO_OFF

TCl . GAME_OVER_ON TCl
o p

GAME_DUER_&FF

TclScript REFLEX_GamE | TLI-OM TClScript
NEADY y TILT_OFF

1) Two separate Esterel
modules are used. They
have separate clocks. DISPLAY

| Tel

TclScript

@] Reflex Game [
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RING_EELL

i GAME ACTTT

[ VST (34 T
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EMABLE | _erBarGrap

WA LUEIN

GATE gain Average

This Esterel module inhibits This subsystem computes
DISPLAY outputs that should  and displays the running average.
not be computed into the average. It uses a dataflow subsystem.




Esterel — An Imperative Language

nodule EsTest:
input A, B, R;
output O;
loop
do
[await A || awalit B];
emit O;
halt
watching R
end loop
end module

Esterel has the flavor
of familiar imperative
languages, but with the
modeling power of
hierarchical FSMs.




Hierarchical Finite-State Machines

This hierarchical FSM reaches
“done” when it has seen

signals A and B since

the last reset.
/
B

vA
_seéw) Y,

(in SeenA && in Seen
- m

/

The statechartsmodel [Harel] permits a state in an FSM to
represent being in any state of a sub-FSM. Moreover, it per-
mits concurrent FSMs that communicate through global sig-
nals. There are at least 22 variants of this [von der Beeck].




Finite State Machines

Properties of FSMs

« Good for sequential control.

« Formally verifiable reachabillity.

e State explosion on real systems.
* Not Turing complete.

This FSM reaches
“done” when it has seen
signals A and B since
the last reset.




Key Objectives

* To build a genuinely object-oriented user interface, where
the visual syntax can be domain-specific, and interaction
with the user can be customized at any level (stars,
parameters, galaxies, universes, palettes, etc).

To extend the non-dogmatic nature of the Ptolemy kernel
(which supports multiple semantic models) to the user
Interface (which will support multiple syntactic models).

To experiment with design visualization, broadening the
perspective beyond a schematic or block-diagram
perspective, and exploring new visual and mixed visual/
textual syntaxes for design representation/understanding.

To leverage off work in the Tcl/Tk community to get
portable (Windows, Macintoshes) and sophisticated code.

To integrate sophisticated, interactive documentation into
the Ptolemy system.




Tycho is an object-oriented front-end for the Ptolemy system.
It is based on itcl, an object-oriented extension to Tcl.

The interface to the Ptolemy kernel will be through ptcl, the
Tcl extensions that provide an interpreted command language
for the kernel.

The system will integrate the software development environ-
ment (version control, class browsing, context-sensitive edi-
tors, compilation, debugging) with the end environment itself.

The system is named after Tycho Brahe, a Danish astronome
who improved on the Ptolemaic system.




Extensions to Dataflow to Model Nondeterminism

 The Kahn model maintains determinism by not allowing
processes to test an input for the presence of data.

o Determinism is usually, but not always, desirable.

Example scenario where nondeterminism is needed:

~user process

interface user commands

real-time signal
inputs processing

more signal
processing




New Domains
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BDF DDF) PN | process networks

dynamic dataflow
Boolean dataflow
synchronous dataflow

PTOLEMY \

KERNEL multidimensional SDF

circuit simulation

@ e discrete-event

communicating processes
design methodology management
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