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Lecture 5: Extending Ptolemy |

Background for Ptolemy Il

Gabriel (1986-1991)

Written in Lisp _ Each of these served
Aimed at signal processing n

Synchronous dataflow (SDF) block diagrams us, ﬂrSt'and'foremOSt,
Parallel schedulers 2B A8l |aboratory for
Code generators for DSPs . . . .
Hardware/software co-simulators investigating design.

Ptolemy Classic (1990-1997)
Written in C++
Multiple models of computation
Hierarchical heterogeneity PtPlot (1997-?7?)
Dataflow variants: BDF, DDF, PN ;
C/VHDL/DSP code generators Java plotting package
Optimizing SDF schedulers Tycho (1996-1998)

Higher-order components ltcl/Tk GUI framework
Ptolemy Il (1996-2022) Diva (1998-2000)

Written in Java Java GUI framework

Domain polymorphism

Multithreaded

Network integrated

Modal models All open source.

Sophisticated type system

CT"’HDF’ ol Gylg! e All truly free software (cf. FSF).
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Framework Infrastructure that Supports Diverse
Experiments with Models of Computation

Concurrency management supporting

dynamic model structure. Director from a library
N defines component
- || oeorecer g interaction semantics

e JoarEs -

__| generic sources

=+ _ytimed sources
8 Clock Master Clock  String Sequence Display As Received
H CurrentTime
H PoissonClock
S TimedSinewave
H TriggeredClock
8 wvariableClock

__] sequence sources

+-_| sinks

+#-_Jio

+-__| math

+-_] random

+-__| flow control

+ 1 real time: l[

Record Assembler
Channel Model

Record DisaSgembler

play Resequenced

The channel is modeled
by a variable delay, which

J Type system
here is random, with a for transported

| Rayleigh distribution. d ata
Large, domain-polymorphic -

component library. \

Visual editor supporting an abstract syntax
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The Basic Abstract Syntax

connection

Actor

Actor

Relation

Port
Attributes

Port
Attributes

*» Actors
* Attributes on actors (parameters)
* Ports in actors

* Links between ports

» Width on links (channels)

* Hierarchy

Attributes

Concrete syntaxes:

« XML

* Visual pictures

» Actor languages (Cal, StreamlT, ...)
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MoML
XML Schema for this Abstract Syntax

Ptolemy Il designs are represented in XML:

<entity name="FFT" class="ptolemy.domains.sdf.lib.FFT">
<property name="order" class="ptolemy.data.expr.Parameter"
</property>

value="order">

<port name="input" class="ptolemy.domains.sdf.kernel.SDFIOPort">

</port>
</entity>

<link port="FFT.input" relation="relation"/>
<link port="AbsoluteValue2.output" relation="relation"/>
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Hierarchy - Composite Components
( e\ )
Vs
opaque Po
Port
transparent or opaque
\ComposnteActor _J toplevel CompositeActor
\ J
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Kernel Classes
Support the Abstract Synt

NamedObj

ax

= CrossRefList
1.1
Port 1.1
-_container : Entity 1.1
-_relationsList : CrossRefList 1.1
i +Port()
Entity container +Port(w : Workspace)
0.1 0.n +Port(container : Entity, name : String))| link Relation
portList : NamedList . " |+connectedPorts() : Enumeration
+Entity() containee |*isLinked(r : Relation) : boolean 0.n portList : CrossRefList

+Entity(name : String) +isOpaque() : boolean

+Entity(w : Workspace, name : String)
+connectedPorts() : Enumeration
+connectionsChanged(p : Port)
+getPort(name : String) : Port
+getPorts() : Enumeration
+linkedRelations() : Enumeration
+newPort(name : String) : Port

+link(r : Relation)
+numLinks() : int
+setContainer(c : Entity)
+unlink(r : Relation)
+unlinkAll()

#_link(r : Relation)

+linkedRelations() : Enumeration

0.n

+Relation()
+Relation(name : String)

+removeAllPorts()
# _addPort(p : Port)
#_removePort(p : Port)

link

+Relation(w : Workspace, name : String)
+linkedPorts() : Enumeration
+linkedPorts(except : Port) : Enumeration|
+numLinks() : int

+unlinkAll()

# checkPort(p : Port)

# getPortList() : CrossRefList
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Concurrency Management Supporting Dynamic

Model Structure

Changes to a model while the model is executing:

o Change parameter values
o Change model structure

How can this be made safe?
o Workspace class

o ChangeRequest class

o stopFire() method

PN Director

Ramp

Gaussian

BooleanSwitch IEEE

i Display
]

Can dynamically modify the model
while it executes... safely.

Lee 05: 8
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Workspace

try {

_workspace.getReadAccess () ;

actions depending on model structure

«Interface» .
Nameable } flnally {

NamedObj

Workspace

-_workspace : Workspace o.n
-_attributes : NamedList

+workspace() : Workspace

Every object
(actor, port,
attribute,
relation) has
an immutable
reference to a
workspace.

-_directory : LinkedList
-_name : String
-_readers : Hashtable
-_readOnly : boolean
-_writer : Thread

+Workspace()
+Workspace(name : String)
+add(item : NamedObj)
+description(detail : int) : String
+directoryList() : List
+doneReading()
+doneWriting()
+getReadAccess()
+getVersion() : long
+getWriteAccess()
+incrVersion()
+isReadOnly() : boolean
+remove(item : NamedObj)
+removeAll()
+setReadOnly(b : boolean)
+wait(obj : Object)

_workspace.doneReading () ;

Many threads
can have read
access at the
same time. Only
one thread can
have write
access, and
only if no other
thread has read
access.

Specialized
wait(Object) method
releases the locks
during the wait().

#_description(detail : int, indent : int, bracket : int) : String
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ChangeRequest

Changes to a
model are
requested by

calling

requestChange()
on an object in the creales

model.

source

request|change

«Interface»
Changeable

+addChangeListener(listener : ChangeListener)
+executeChangeRequests()
+isDeferringChangeRequests() : boolean
+removeChangeListener(listener : ChangeListener)
+requestChange(change : ChangeRequest)

+setDeferringChangeRequests(isDeferring : boolean)

—spwtgL NamedObj
listel

# _changeListeners : List

ChangeRequest

executes tLe change

-_description : String
-_errorReported : boolean
-_exception : Exception
-_listeners : List
-_pending : boolean
-_persistent : boolean
-_source : Object

change request to container

«Interface»
Changelistener

notifies of

+Changel urce : Object, iption : String) Cl

+addChangeListener(listener : ChangeListener)
+execute()

+getDescription() : String

+getLocality() : NamedObj

+getSource() : Object

+isErrorReported() : boolean

+isPersistent() : boolean
+removeChangeListener(listener : ChangeListener)
+setDescription(description : String)
+setErrorReported(reported : boolean)
+setListeners(listeners : List)
+setPersistent(persistent : boolean)
+waitForCompletion()

# execute()

q
f, error : jon).

q
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When to Execute Change Requests

In many models of computation, there is a natural time: between
iterations.

In PN, this is not a trivial question...

o All threads must be stopped (blocked)
On reads
On writes to full buffers
Or block themselves with a wait()

o What happens when the model structure changes during a call
to get()?

Lee 05: 11

ProcessThread with Pauses for Mutations

while (iterate) {
if (_director.isStopFireRequested()) {
synchronized (_director) {
_director._actorHasStopped() ;
while (_director.isStopFireRequested()) {
try {
workspace.wait (_director);
} catch (InterruptedException\ex) ({
break;
}
}

_director._actorHasRestarted() ;

}

}

boolean iterate = true; workspace locks while the thread is
while (iterate) { Suspended
if (_actor.prefire()) { :

_actor.fire();
_actor.postfire();

iterate =

Specialized wait() method releases

Lee 05: 12
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Abstract Semantics

of Actor-Oriented Models of Computation

execution control data transport

IORelation Receiver

(inside port)

Actor-Oriented Models of
Computation that we have
implemented:

* dataflow (several variants)

* process networks

« distributed process networks
* Click (push/pull)

* continuous-time

* CSP (rendezvous)

« discrete events

« distributed discrete events

* synchronous/reactive

« time-driven (several variants)

Lee 05: 13
«Interface» «Interface»
Executable < Actor L
ComponentEntity [E—
CompositeEntity
+ire() +getDirector() : Director
+initialize() +getExecutiveDirector() : Director| 0.1
+postfire() : boolean +getManager() : Manager on -
+prefire() : boolean +inputPortList() : List
+preinitialize() +newReceiver() : Receiver
+stopFire() +outputPortList() : List
+terminate()
+wrapup() ‘ i
CompositeActor
|
Director AtomicActor

Lee 05: 14
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Object Model (Simplified) for
Communication Infrastructure

IOPort

0.1 0.n

«Interface»

Receiver
NoTokenException
throws

thr%ws

+get() : Token
+getContainer() : IOPort
+hasRoom() : boolean
+hasToken() : boolean
+put(t : Token)
+setContainer(port : IOPort)

«Interface»
Mailbox i

DEReceiver SDFReceiver

H

1.

1

CTReceiver CSPReceiver PNReceiver

FIFOQueue ArrayFIFOQueue

LCee 05: 15

Object-Oriented Approach to Achieving Behavioral

Polymorphism

«Interface»
Receiver

+get() : Token
+getContainer() : IOPort
+hasRoom() : boolean
+hasToken() : boolean
+put(t : Token)
+setContainer(port : IOPort)

Recall: Behavioral polymorphism
is the idea that components can be
defined to operate with multiple
models of computation and multiple
middleware frameworks.

producer
actor

I0Port

Receiver

These polymorphic methods
implement the communication
semantics of a domain in Ptolemy
IT. The receiver instance used in
communication is supplied by the
director, not by the component.

consumer
actor

Lee 05: 16
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Extension Exercise

Build a director that subclasses PNDirector to allow ports to alter the
“blocking read” behavior. In particular, if a port has a parameter
named “tellTheTruth” then the receivers that your director creates
should “tell the truth” when hasToken() is called. That is, instead of
always returning true, they should return true only if there is a token
in the receiver.

Parameterizing the behavior of a receiver is a simple form of
communication refinement, a key principle in, for example,
Metropolis.

Lee 05: 17

Implementation of the New Model of Computation

package experiment;
import ..

public class NondogmaticPNDirector extends PNDirector ({
public NondogmaticPNDirector (CompositeEntity container, String name)
throws IllegalActionException, NameDuplicationException {
super (container, name);
}
public Receiver newReceiver () {
return new FlexibleReceiver () ;
}
public class FlexibleReceiver extends PNQueueReceiver ({
public boolean hasToken () {
IOPort port = getContainer();
Attribute attribute = port.getAttribute("tellTheTruth");
if (attribute == null) {
return super.hasToken();
}
// Tell the truth...
return queue.size() > 0;

Lee 05: 18
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Ptolemy Il Software Architecture
Built for Extensibility

Ptolemy Il packages
have carefully
constructed
dependencies and
interfaces

Lee 05: 19

Hierarchical Heterogeneity

Directors are domain-specific. A composite actor
with a director becomes opaque. The Manager is
domain-independent.

Opaque Transparent
Composite Composite
Actor | Actor]

EO D1: local director
i=VAl D?2: local director

Lee 05: 20
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Ptolemy Il Component Library

B J=ctor librar = actor | domains W
__|sources i sdf |
) sinks actorlib } -
Mo AbsoluteValue /r b
__Jmath Adasubtact actorlib.comm } rrrrr actorlib.gui ArayToSeduence
s utocorrelation
I random A:gkzﬁ;‘:t ConvolutionalCoder ArrayPlotter DelayLine
_1 flow control ‘ArrayExtract DeScrambler ArrowKeySensor DotProduct
| realtime ArrayLength HadamardCode BarGraph DownSamele
T ArrayMaximum | Scrambler Display FFT
logic ViterbiDecoder HistogramPlotter FIR
string Average v
o " i Bemoﬂ\h KeystrokeSensor LMSAdaptive
| conversions Berno actorlibiai Vatrxviewer LineCoder
_larray Counter DoubleMatrixToJAl Plotter MatrixToSequence
b PlotterBase. RaisedCosine
it DB JAIAffineTransform
] mtrix Differential JAIBMPWriter RealTimePlotter Repeat
[=_{ signal processing DiscreteRandomSource JAIBandCombine SequencePlotter SampleDelay
i Expression JAIBandSelect SequenceScope SequenceToArray
+-__| audio Gaussian IAlBorde SketchedSource SequenceToMatrix
+-__| communications IR JAIBoxFilter SliderSource UpSample
TimedPlotter VariableFIR
0 fitteri Interpolator JAIConvolve
i
i Latice JACiop st VarabioRscusteLatico
+-__]image processing LevinsonDurbin JAIDCT ;‘:Z“’“e'
Limiter JAIDFT cope | | .
=1~ spectrum LinearDifferenceEquationSystem | JAIDataCaster
- [#=] DB LookupTable JAIEdgeDetection ‘actor.lbimage
i EIFFT MathFunction JAIDCT
Maxindex JAIDFT ImageDisplay |
= Maximum JAlimageReader \mageReader | UML package
1 N P Minimum JAllmageToken ImageRotate i i
;e"'_“smzr“"t'bm " MultiplyDivide JAlinvert ImageToString : diagram of key
- [B=] MaximumEntropySp: PhaseUnwrap JAIPEGWriter Transform H i
i Periodogram PoissonClock JAlLog URLTolmage aCtor Ilbrarles
Pulse JAIMagnitude . :
- [=] Phaselinwrap Quanizer savegantiter | [acorioimt| included with
i , | RandomSource
SmocthecPeriodogr: Recurivetatice ipetodicantt | [Colarinder Ptolemy II.
- [B=] Spectrum - Rician JAIPhase JMFimageToken
: Scale JAIPolarToComplex | | PlaySound
31-[] statistical TrigFunction JAIRotate VideoCamera
[#-__| domain specific v Uniform JAIScale
ITIFI
Ll » AL actor.lib javasound }
JAITranslate
AudioCapture
JAITranspose Adobrer
i AudioReadBuffer
e Data polymorphic components AudioReadd
" . AudioWriteBufer
e Behaviorally polymorphic components AudioWriter
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Polymorphic Components - Component Library Works
Across Data Types and Domains

Data polymorphism: DP:dSubtract

Add numbers (int, float, double, Complex) o >
Add strings (concatenation)

Add composite types (arrays, records, matrices)
Add user-defined types

By not choosing
among these
when defining
the component,
we get a huge

Behavioral polymorphism:
In dataflow, add when all connected inputs have data
In a time-triggered model, add when the clock ticks
In discrete-event, add when any connected input has data, and add

in zero time increment in

In process networks, execute an infinite loop in a thread that blocks component re-
when reading empty inputs usability. But
In CSP, execute an infinite loop that performs rendezvous on input or | how do we
output ensure that the

In push/pull, ports are push or pull (declared or inferred) and behave | component will

accordingly .
work in all these
In real-time CORBA, priorities are associated with ports and a .
circumstances?

dispatcher determines when to add
Lee 05: 22
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Shared Infrastructure
Modularity Mechanisms

) This model illustrates the mechanisms in Ptolemy II Clean and Noisy Sine Wave
SDF Director for defining classes and subclasses with inheritance.

NoisySinewave  Thjs actoris a class definition, indicated by the blue halo. Itis

- ignore: nd senves as a declaration. To create an 00 01 02 03 04 05 06 07 08 09 10
noisy  instance of this class, right click on ition and select sample n avecLtion:™
loc: "Create Instance" (or type Ctrl-N). To see the class definition, ook inside- -
defini

@ noiseStandardDeviation: 0.1

InstanceOfNoisySinewave TSR TATA A V!

SequencePlotter
o

The objects highlighted in pink are

[P irequency: 4400 defined in the superclass. Such objects

cannot be removed in this derived class.

R Their parameters can be changed, however.

H - This implies that they can be moved and

instance can be assigned custom icons. To examin

_Ramp the superclass, right click on the
background and select "Open Base Class"

definition. Look
inside to see the
subclass definition.

This is an instance
of the base class
for the abowe class
definition. SDF Director |

H Generate a sine wave. 1 e
instanc inherit AddSubtac
inherited-act

[>>frequency: 4400  phase p—
[>>phase:00

Ramp A

AddSubrac TrgFuncion oot subclass

. TngFunction output

AddSubtract2
noisy.

Lee 05: 23
More Shared Infrastructure: Hierarchical
Heterogeneity and Modal Models
continuous- — )
time model = modal model
Yo \O>
L = dataflow controller ‘
example Ptolemy Il model: hybrid control system Lee 05: 24

e12



Branding

Ptolemy Il configurations are
Ptolemy Il models that specify
o welcome window

o help menu contents

o library contents

o File->New menu contents

o default model structure

o etc.

A configuration can identify its
own “brand” independent of the
“Ptolemy 1I” name and can have
more targeted objectives.

An example is HyVisual, a tool
for hybrid system modeling.
VisualSense is another tool for
wireless sensor network
modeling.

¥ A file: C:/ptiliptolemylcol

nfigs/hyvisualfintro. him

EEIES)

&

Ml HyVisual 3.1-devel - Hybrid System Visual Modeler

‘Block-diagram editor and simulator for hybrid systems

» Documentation

file:/C:/ptll/ptolemy/domains/ct/demo/L orenz/Lorenz. xml

Fle View Edt Graph Debug Help

[- [B]x]

ymeensae )| 7| 2| @] = |l b (1] @[ [be | 98] [15 |3] @

bubble-and-arc diagram j
Below are simple demnod| —
 Sticky masses |
This example
systems when
® Thermostat.
This example

whose values
* Bouncing Ball
This example

hybrid system,

.
This example
system exhibit

ities Continuous-Time (CT) Solver
actor iorary
user forary, sigma: 100
elambda: 250
XY Plotter *b:20

This model shows a nonlinear feedback
system that exhibits chaotic behavior.
Itis modeled in continuous time. The
CT director uses a sophisticated
ordinary differential equation solver
to execute the model. This particular
model is known as a Lorenz attractor.

¥ Lorenz.XY Plotter
File Edt Special Help

EEX

Expression 1
sigma’(2-x1)

Bk 2

Strange Attractor

Expression 2 0
(lambda-3)'x1-2

Expression 3
O eos

Author: Jie Liu =
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Ptolemy Il Extension Points

Define actors

O O OO0 0O OO O

Interface to foreign tools (e.g. Python, MATLAB)
Interface to verification tools (e.g. Chic)
Define actor definition languages

Define directors (and models of computation)
Define visual editors
Define textual syntaxes and editors
Packaged, branded configurations

All of our “domains” are extensions built on a core

infrastructure.

Lee 05: 26
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Example Extension: VisualSense

ptilfptolemy/domainshwireless/demo/SmallWorld/SmallWorld.xml

Fle Vew Edt Graph Debug Hep ° Branded

a|es]@|a|c| b |1 O]9 | ¢]

& mepocesaiy ST eessdrecor

B eobabiky mi(1 0, (Praure Range 2 Prracge2)

) Matiab NodeRandomizer ~ @sureRange: 55

-] Python ‘@ nodePropagationDelay: 0.5

#__) RegressionTest 25 .

e TP T

2 yrelessDirector
1 _§WirelessActors
[B] ColisionDetector
P4 Getproperties.
% GraphicalLocator
e

=] NodeRandomizer
== TerrainProperty

mlezfmr_.e HistogramPoter « Customized
m@a o visualization

259574468,

R * Customized model of
e computation (an
N R e extension of DE)

each node rebroadcasts the first message
itreceives. An "inititor” component
broadcasts a message, and the model keeps f

track of the number of nodes that receive » Customized actor
the message after one hop, after two

hops, etc., and plots a histogram. | | b ra ry

If you increase the range above the
*sureRange", then the probabilty of .
delivery drops according to the formula * Motivated some
shown, which keeps the expected number X
of recipients roughly constant. twas

chown by Franceschet ot al. (2009) extensions to the core
that on average, fewer hops are

needed when the range increases. (e .g. ClaSSGS, icon
When you run the demo, the initiator ed |t0 r) .

will broadcast a message. A node turns to be
red i it receives the message in one hop;

—= Counter

4 TransmitpropertyTre
(=] Trisnguastor

© Wreessconost
IX] WiredTanielss
D WirelessTowired

Z1x0
1o
|| Usertiorary

a1

M

Channet  This channel has range given by the itturn to be green if it receives it
“range"” parameter and probabilty of more than one hop. It stays white if
delivery given by the "probabilty” it never receives the message.
parameter.

Author: Edward Lee, Yang Zhao

execution fiished. [
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Example Extensions: Self-Repairing Models

Concept demonstration DE Director This model is a simple example of a self-repairing

. . . - model. The SmartSender actor, if not connected, will
built tOgether with Boelng search for an unused input port to connect to and will

. establish a connection.
to show how to V\{I’Ite SmarSender N
actors that adaptively o
reconstruct connections
SmartSender2 MonitorValue2

when the model structure -
changes.

i

SmartSenderd MonitorValue3

SmartSender3

If you have source code installed,

look inside the SmariSender to Try running the model, and then deleting the connections
see how this is realized. Or get while the model is running. The actors will reconnect.
documentation for a more detailed ~ Then trycreating new i of G
explanation. MonitorValue (by copying and pasting). You can do this
while the model is running. If you drag in new actors
Author: Edward A. Lee from the library, they can also supplyinput ports.

Lee 05: 28
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Example Extensions
Python Actors and Cal Actors

Cal is an experimental language for
defining actors that is analyzable fof
key behavioral properties.

SDF Director

Ramp
Cal

A unnamed
File Help

actor PrimeSieve () =
int Input ==> int Output:
filter := lambda {a) : false end;
function divides (a, b) :
bmoda=0
end

action [a] ==> [0] guard filter{a) end

action [a] ==> [a] quard not filter(a)
var £ = filter
do
filter := lambda(Integer b): £(b) or divides(a, b) end;
end

action [a] ==> [-1] end
end

4 o

This model demonstrates the use of function closures inside a CAL actor.

The PrimeSieve actor uses nested function closures to realize the Sieve of Eratosthenes,
a method for finding prime numbers. Its state variable, “filter," contains the current filter
function. If it is "false" a new prime number has been found, and a new filter function

will be generated.

The PrimeSieve actor expects an ascending sequence of natural numbers, starting from 2,

as input.

Lee 05: 29

Example Extensions
Using Models to Control Models

This model illustrates the use of a "run composite actor"
component. That component contains another Ptolemy Il model.
Each time it fires, it performs a complete execution of

that other Ptolemy Il model, rather than just one firing

as would be typical of a composite actor.s

run composite actor

Look inside this actor
1o see the model thatis
repeatedly executed.

This model generates Lissajous figures,
which are plots of one sinusoid vs. another.

On each execution, it generates one figure.

¢>mn:1

This "port parameter”
provides a wayto get

Sinewave2

inputs to the model Sinewave

where the value differs

on each run.

Bk E|

10f g
08f

06f
oar R
02f ‘\
-00f
02f
04 f
06

08 YK
-1.0] ARl

L L L L L L L L L L L

-1.0 -08 -06 -04 -02 -00 02 04 06 08 10

This is an example of a “higher-
order component,” or an actor that
references one or more other actors.

Lee 05: 30
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Examples of Extensions
Mobile Models

Model-based distributed task management:

DE Director

TimedDelay

PushConsumer

‘ om0 e TR o)

£ wsenars

e order:

Authors:

Yang Zhao

Steve Neuendorffer
Xiaojun Liu

PushConsumer actor receives pushed

is an XML model of a signal analysis
algorithm.

data provided via CORBA, where the data

MobileModel actor accepts a StringToken
containing an XML description of a model.
It then executes that model on a stream of

input data.
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Examples of Extensions

Hooks to Verification Tools

P8 file:/C:/ptil/ptolemy;chic/demo/TokenRing/TokenRing_simplified.xml

Fle View Edt Graph Debug Help

Z|z|@] =[] [0 ¢

| applications. the token.

leo inside of BlockN).
(] corba actors
) experimental domains

This example is from:

-] image processing
(6| nteractive icons
-] higher order October 25, 2001.
_jaiactors
(- jmf actors
(-] joystick
B jxa

In this model, Block1 starts with the token (see the parameter of the NonStrictDe

-] esoteric actors Stephen A. Edwards and Edward A. Lee

) oraphics "The Semantics and Execution of a Synchronous Block-Diagram Language”
Technical Memorandum UCB/ERL M01/33,

University of California, Berkeley, CA 94720,

| Matiab
) superb
(-] python

(| regression test actors Request!

I xml actors
|1 user fiorary Request2|

NonStrictDisplay

=

1:BooleanToAnything

| BooleanToAnything 1

|1 utities SR Director

| director ibrary A cyclic token-ring arbiter composed of three blocks. This system arbitrates fairly among
| actor ibrary requests for exclusive access to a shared resource by marching a token around a ring. In
A more libraries.

each instant, the arbiter grants access to the first requestor to the right of the block with

New component
interfaces to Chic
verification tool

|Checker fer Interfacd)

(Compativiity

Authors:
Arindam Chakrabarti
Eleftherios Matsikoudis

2:BooleanToAnything

SequencePlotter

Author: Elaine Cheong

Lee 05: 32

e16



Examples of Extensions
Hooks to Verification Tools

=lolx|

=

-] comm

+_] corba actors
#-_) experimental domains
51| esoteric actors
£ graphics

#1-_] image processing
#_ | interactive icons
- _| higher order
5| jai actors
#-__)jmf actors
+_joystick

£ ljda

+__] regressiontest actors.
#-__| xml actors
| user ibrary

) utiities SR Director

| director irary A cyclic token-ring arbiter composed of three blocks. This system arbitrates fairly amo|

|1 actor library requests for exclusive access to a shared resource by marching a token around a ring|
A more braries.

the token.

In this model, Block1 starts with the toker
inside of BlockN).

This example is from:
Stephen A. Edwards and Edward A. Le
"The Semantics and Execution of a Sy
Technical Memorandum UCB/ERL MO*
University of California, Berkeley, CA ¢
October 25, 2001.

each instant, the arbiter grants access to the first requestor to the right of the block wi

Block1

Synchronous assume/
guarantee interface
specification for

@ synag:

interface Blockl

input TI, PI, R:
joutput TO, PO, G

Istate b
lassume !TI:
quarantee TO:
ltrue -> a;

add | Remove | Editstyles | Hel

Customize Name:
Configure Ports
Set Icon
Save Actor In Library
Listen to Actor

Author: Elaine Cheong

Set Breakpoints

Look Inside (Ctrl+L)  Ctrl+L

2BooleanToAnything

1:BooleanToAnything

SequencePlotter
o)
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Examples of Extensions
Hooks to Verification Tools

[ utities
|1 director library
|1 actor arary
A more lbraries
) applcations
] automata
B4

sk |
-] comm
I corbaactors
(-] experimental don
(5] esoteric actors.
_graphics
(8-} image processing
(-] interactive icons |
-] higher order
L jai sctors
B jm actors

() superb

(- python
| regressiontest ul
__xml actors

Chic version 1.0

Copyright 2002 Regents of the University of California

IALL RIGHTS RESERVED

Send bug reports 1o arindam@Cs. Berkeley EDU

isit http: / fwww. cs. berkeley. edu/~arindam/Chic for updates

Welcome to Chic version 1.0

Copyright 2002 Regents of the University of California
IALL RIGHTS RESERVED

Interface Requestl was read. Checking well formedness.
Interface Block2 was read. Checking well formedness
Interface Block3 was read. Checking well formedness.
Interface Blockl was read. Checking well formedness.
Interface Request2 was read. Checking well formedness.

Configure {Ctrl-E) Ctrl+E

| user tiorary

P

_I Customize Name
Get Documentation

=

Set Icon
CHIC: Asynchronous IjO

NonStrictDisplay

=

1:BooleanToAnything

BooleanToAnything

Dt

1

Look Inside {(Ctrl+L) Crl+L

SequencePlotter

Author: Elaine Cheong
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Getting More Information: Design Document

“« PTOLEMY II PTOLEMY 11

,  PTOLEMY 11

HETEROGENEOUS HETEROGENEOUS HETEROGENEOUS
CONCURRENT CONCURRENT CONCURRENT
MODELING AND MODELING AND MODELING AND
DESIGN IN JAVA DESIGN IN JAVA DESIGN IN JAVA
B, o st et Bl it ot i

VOLUME 1: INTRODUCTION TO PTOLEMY II VOLUME 2: PTOLEMY II SOFTWARE ARCHITECTURE VOLUME 3: PTOLEMY II DOMAINS

Deparmen:of Fecwical Bngnaering and Computer eionces
Unversiy of Clornia t Bereley
happolamy eces berkeay eds
Docune 10
o e vith Prolony 1130
P Jime 8, 2005
L Momorandum UCHERL MOYTBA
Libodate |Belewesons R o | Laedaes | Bk eons
Stovt Nandoir |+ UCHERLMOI23 - vCwERLMOIZS
Joln Reaie « UCHERL o940 - UCHERLIOD
el S - UCHERL M2 - UCBERLMOVI
P
Brien Vogel s prejct s uppertad by
Winitoop Wiliams | Agency (DARPA) the Netional
Huhong None o Hybrid and Bmbadded S
Yang Thao MICROprogram. and the fol
Hapang Theng. Cadence nepuell
ind Rove

Volume 1: Volume 2: Volume 3:
User-Oriented Developer-Oriented Researcher-Oriented
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Summary

Ptolemy Il provides considerable infrastructure for
experimenting with models of computation.
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