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Software Legacy of

the Project

Gabr'lel (1986-1991)

Weritten in Lisp

Aimed at signal processing
Synchronous dataflow (SDF) block diagrams
Parallel schedulers

Code generators for DSPs
Hardware/software co-simulators
P'rolemy Classic (1990-1997)
Written in C++

Multiple models of computation
Hierarchical heterogeneity
Dataflow variants: BDF, DDF, PN
C/VHDL/DSP code generators
Optimizing SDF schedulers
Higher-order components
PToIemy IT (1996-2022)

Written in Java

Domain polymorphism

Each of these served
us, first-and-
foremost, as a
laboratory for
investigating design.

PtPlot (1997-2?)

- Java plotting package
Tycho (1996-1998)

- TItcl/Tk GUI framework
Diva (1998-2000)

- Java GUI framework

Multithreaded
Network integrated
Modal models

All open source.
All truly free software (cf. FSF).

Sophisticated type system
CT, HDF, CI, GR, efc.

UC Berkeley, Edward Lee 4




Layered Software Architecture

Ptolemy IT packages have
carefully constructed
dependencies and

interfaces
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Design Document

« PTOLEMY II

1”‘ HETEROGENEOUS
| CONCURRENT

MODELING AND

DESIGN IN JAVA

PTOLEMY II

HETEROGENEOUS
CONCURRENT
MODELING AND
DESIGN IN JAlA

PTOLEMY Il

s HETEROGENEOUS
CONCURRENT

MODELING AND

DESIGN IN JAVA

oty Bfvand A Son Jr L. B
cdiefer Pobiomg Fing. Mopmg Sy

VOLUME 1: INTRODUCTION TO PTOLEMY I

Volume 1: Volume 2: Volume 3:
User-Oriented Developer-Oriented Researcher-Oriented
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Kernel - Abstract Syntax
Entities, Ports, Relations and Attributes

N The Ptolemy Il kernel
Entity Relation Entity provides an abstract
Port syntax - clustered
graphs - that is well
suited to a wide
variety of component-
based modeling
strategies, ranging
Entity from state machines
to process networks.
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MoML
XML Schema for this Abstract Syntax

Ptolemy IT designs are represented in XML:

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

Hierarchy

\_ transparent CompositeEntity )

dangling
transparent
Port

transparent
Port

\

toplevel CompositeEntity)
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Kernel Classes

Support the Abstract Syntax

NamedObj

Entity

-_portList : NamedList

+Entity()

+Entity(name : String)

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

# addPort(p : Port)
#_removePort(p : Port)

container

0.1 0..n

containee

Port 1.1

CrossRefList

-_container : Entity
-_relationsList : CrossRefList

+Port()

+Port(w : Workspace)
+Port(container : Entity, name : String) link.
+connectedPorts() : Enumeration

+isLinked(r : Relation) : boolean 0.n
+isOpaque() : boolean
+linkedRelations() : Enumeration
+link(r : Relation)

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

+unlinkAll()

#_link(r : Relation)

0.n

Relation

-_portList : CrossRefList

link

+Relation()

+Relation(name : String)

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

+unlinkAll()

#_checkPort(p : Port)

# getPortList() : CrossRefList
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Actor Package

Supports Producer/Consumer Components

Basic Transport:

send(0,t

I0Port

EORelation Receiver

(inside port)

Services in the
Infrastructure:

* broadcast

* multicast

* busses

* mutations

* clustering

* parameterization
* typing

* polymorphism

UC Berkeley, Edward Lee 11

Focus on Actor-Oriented Design

- Object orientation:

class name

data

r methods

call return

« Actor orientation:

actor name
data (state)

- parameters ‘
Input data

ports

What flows through
an object is
sequential control

What flows through
an object is
streams of data

Output data

UC Berkeley, Edward Lee 12




Actor-Oriented vs.
Object-Oriented Interface Definitions

Actor Oriented Object Oriented

TextToSpeech

Text to Speech initialize(): void

. - notify(): void
text ingy %}D LEREEED Cl isReady(): boolean
getSpeech(): double[]

OO interface definition gives procedures

actor-oriented interface definition says that have to be invoked in an order not
“Give me text and I'll give you speech” specified as part of the interface definition.

UC Berkeley, Edward Lee 13

Examples of Actor-Oriented
Component Frameworks

Simulink (The MathWorks)

Labview (National Instruments)

Modelica (Linkoping)

OCP, open control platform (Boeing)

GME, actor-oriented meta-modeling (Vanderbilt)
Easy5 (Boeing)

SPW, signal processing worksystem (Cadence)
System studio (Synopsys)

ROOM, real-time object-oriented modeling (Rational)
Port-based objects (U of Maryland)

I/0 automata (MIT)

VHDL, Verilog, SystemC (Various)

Polis & Metropolis (UC Berkeley)

Ptolemy & Ptolemy IT (UC Berkeley)

UC Berkeley, Edward Lee 14




Ptolemy Project Principles

Basic Ptolemy IT infrastructure: Director from a library
— - defines component
e g || pEDrecer — interaction semantics

timed sources
FH ciock Master Clock String Sequence Display As Received

CurrentTime
PoissonClock & Record Assembler
TimedSineware Channel Model :
TriggeredClack Sequence Count R isassembler
E3 varianleClock £
senuence sowrces | Bl EEplE Fme e
#-_ | sinks .
A-Eio Gaussian Square
#-__] random .
#- | flow contral The channel is modeled Sequencer
- rraal fime | bya variable delay, which
e here is random, with a
— Rayleigh distribution.

1= Large, polymorphic
component library.
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Polymorphic Components - Component Library
Works Across Data Types and Domains

+ Data polymorphism:

- Add numbers (int, float, double, Complex) AddSubtract
- Add strings (concatenation) O
- Add composite types (arrays, records, matrices) g

- Add user-defined types

By not choosing
+ Behavioral polymorphism: among these
- Indataflow, add when all connected inputs have data when defining
- Ina time-triggered model, add when the clock ticks the component,
- Indiscrete-event, add when any connected input has we get a huge
data, and add in zero time increment in
- Inprocess networks, execute an infinite loop in a thread | cOmponent re-
that blocks when reading empty inputs usability. But
- InCSP, execute an infinite loop that performs how do we
rendezvous on input or output ensure that the
- Inpush/pull, ports are push or pull (declared or inferred) | component will
and behave accordingly work in all these
- Inreal-time CORBA, priorities are associated with ports | Circumstances?

and a dispatcher determines when to add UG Berkeley, Edward Lee 16




Ptolemy II Component Library

actor domains
i sdf ‘
__lsinks actor.lib } rrrrrrrrrrrrrrr
Llio AbsoluteValue b
Accumulator
oty ‘AddSubtract actor.lib.comm } actorib.gui ArayToSequence
randorn ArrayAppend
= i rtral Anaisfxsm ConvolutionalCoder i ArrayPlotter DelayLine
| flow contra ArrayExtract DeScrambler i ArrowKeySensor g::;rg-;"c«le
I realtime ‘AmayLength HadamardCode ! BarGraph o
i ArayMaximum | Scrambler i Display FFT
—logi ViterbiDecoder | HistogramPlotter FIR
' | IFFT
| string Average ! InteractiveShell
Bemouli ol KeystrokeSensor LMSAdaptive
| corwersions Bema actor.ibja LineCoder
_larray Counter DoubleMatrixToJAl Plottar MatrxtoSequence
i o8B JAIAffineTransform PlotterBase
] matrix Repeat
Differential JAIBMPWiter RealTimePlotter Repeal
(14 signal pracessing D JAIBandConts ‘SequencePlotter SampleDelay
e Cavssan st Stassovee SeauenceTolatnx
Gaussian JAIBorder
__| communications IR JAIBoxFilter SliderSource UpSample
i Interpolator JAIConvolve TimedPlotter VariableFIR
| fitsring [erpo IR TimedScope VariableLattice
__limage processing LevinsonDurbin JAIDCT XYPlotter VariableRecursiveL attice
Limiter JAIDFT XYScope

B+ spectrum LinearDifferenceEquationSystem | JAIDataCaster

- [e=]oB LookupTable JAIEdgeDetection actor.ibimage
C=rEr MathFunction JAIIDCT

i Maxindex JAIDFT ImageDisplay H
= Maximum JAlimageReader ImageReader | UML package
H i Minimum JAllmageToken ImageRotate | i
- ;E“'f"sn'“g:t"h‘” . MultiplyDivide JAllnvert ImageToString | diagram of key
LM Ertropy S PhaseUnwrap JAIIPEGWriter Transform H :
———— PoissonClock JAILog URLTolmage actor libraries
Pulse JAIMagnitude : 7
[ Praselimerap Quantizer saniedantier | [ acorimmr | included with
[E=] srocirecperiorogr. RecursiveLaltice JAIPeriodicShift ColorFinder Ptolemy II.
- [E=] spectrum - Rician JAIPhase JMFImageToken
] statistical Scale JAIPolarToComplex | | PlaySound

TrigFunction JAIRotate VideoCamera

(-] domain specific - Uniform JAiScale
4 5 JAITIFFWriter ]
JAIToDoubleMatrix actorlib javasound |-

AudioCapture
AudioPlayer

e Data polymorphic components AudioReadBufer

AudioReader

JAITranspose

AudioWriteBuffer

o Domain polymorphic components AudioWriter

Berkeley, Edward Lee 17

Domains - Provide semantic models for
component interactions

* CI - Push/pull component interaction
+ CSP - concurrent threads with rendezvous
* CT - continuous-time modeling

- DE - discrete-event systems

- DDE - distributed discrete events

- FSM - finite state machines

+ DT - discrete time (cycle driven)

* Giotto - synchronous periodic

* GR - 2-D and 3-D graphics

* PN - process networks

+ SDF - synchronous dataflow

* SR - synchronous/reactive

+ TM - timed multitasking

UC Berkeley, Edward Lee 18




Continuous-Time Models
Soft Walls Avionics System

CT Director

XY Plotter_Trajectory TimedPlotter2
& 5

criticality

aircraft_dynamics

Const - E}U —— —d E}D

-
speed - heading_transfarm

Cio i el
TimedPlotter i 1 AddSubtract  Limiter
[s]a] B
o — » - "I

malicious_pilot P TS

1o
I

TimedPlotter11

bias_control

r

.

\ [
\
aircraft model

bias control
criticality calculation

pilot model amEEEEEEES
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Synchronous Dataflow (SDF)

| 11/ ptoleny,/domains/sdf/dem. . .opySpectrum;/MaximumEntropySpectrum.xml =] 3]
File View Edt Graph Debug Help

EEE RN B EIER

| | utiities SDF

| | directar liorary l:l Estimate the spectrum of three sinusoids in noise
| | actor library by three different techniques.

| | more libraries
| ) user lbrary

Sinewave Spectrum

SmoothedPer lotter

] 89—

L [u]IiJH H| MaximumEntropySpecjrum

g Spectral
. T sotcangrn <
: amanthed ®

i aetropy @

i

e SDF offers feedback, multirate,
T static scheduling, deadlock
s analysis, parallel scheduling, static
40 35 20 25 20 15 10 05 00 05 1.0 15 20 25 30 35 40 memof'y G”OCG'ﬁon.
Fraquency (in Ha) o’
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Parallel Scheduling of SDF Models

SDF is suitable
for automated i
mapping onto

parallel B l .
processors '
o D I

N\

T

Sequential (software) Parallel (hardware)

UC Berkeley, Edward Lee 21

Other Dataflow Models
Process Networks

Detection of unknown signal

(PSK in this case)
o Expected
" Symbol Drift /

caused by error

o Director Carrier Estimate 02 in estimation /"
eorder: 15 ) 04 First
® samplingFrequency: 8000.0 :; Symbol
baudRateDetectionAl 0% 06 04 .03 00 02 04 OB 08

AudioReader CartesianToComplex Demodulate

o o X —— B P 1S

Baud Rale Estimate

i 999.970703..

Resample ComplexToCartesian  XYPlotter
,
Bio N—g

Output data sequence,

Challenge problem under DARPA Mobies at detected baud rate.

(Model-based design of embedded software), (not known apriori)
UC Berkeley, Edward Lee 22




Discrete Event Models

This model illustrates composite types in Ptolemy IIl. The
Record Assembler actor composes a string with an integer into
a record token, which is then passed through a channel that
has random delay. The tokens arrive possibly in another

order. The Record Disassembler actor separates the string
from the sequence number. The strings are displayed as
received (possible out of order), and resequenced by the
Sequencer actor, which puts them back in order. This example
demonstrates how types propagate through record compaosition
and decomposition.

DE Director

String Sequence Display As Received

Master Clock

Record Assembler
Channel Model

Record Disassembler

Sequencer

The channel is modeled
bya variable delay, which
here is random, with a
Rayleigh distribution

Az Received

is
great

is
Prolemy
great

Ftolemy
113

4

Reseguenced

The DE domain uses an event queue to
process events in chronological order, as
in VHDL, Verilog, and a number of
network simulation languages (e.g. NS).

15
great

Prolemy
is
great

Prolemy
is

-

|

[ 2]
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Heterogeneous Models

Hybrid Systems

Refinement Solver This models the dynamics of a ball

falling in a gravitational field. velocity

Velocity

const ¥
oo b | b

ZeroCrossingDetector

bump

o il

positio ]

< ]

= = R EOTNE R

.@ L]

Positian

Eil

naighl mlers
-

Z

A= annotation
state

velocity

Fin B Specid Help

PUI’UOI!

bump

10

»

position

absipasition) < sappedThreshold && o

D

bump_isPresent
free initialVelcity = -aladicity * velocity, free initialPosition = position

The FSM
domain can be
combined with
other domains
to create
modal models.
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Hierarchical Heterogeneity

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

Composite
Actor

Opaque

Transparent
Composite
Actor

EO D1: local director

UC Berkeley, Edward Lee 25

Executable Components

Object Model for

«Interface»
Executable

«Interface»
Actor

+fire()

+initialize()
+postfire() : boolean
+prefire() : boolean
+preinitialize()
+stopFire()
+terminate()
+wrapup()

+getDirector() : Director
+getExecutiveDirector() : Directol
+getManager() : Manager
+inputPortList() : List
+newReceiver() : Receiver
+outputPortList() : List

I

Director

ComponentEntity ]
CompositeEntity
0..1
0..n
CompositeActor
S
AtomicActor

UC Berkeley, Edward Lee 26




Actor View of
Producer/Consumer Components

Basic Transport:

send(0

t

receiver.put(t)

IORelation

Receiver
(inside port)

The send() and get()
methods on ports are
polymorphic. Their
implementation is
provided by an object
implementing the
Receiver interface.
The Receiver is
supplied by the
director and
implements the
communication
semantics of a model
of computation.

UC Berkeley, Edward Lee 27

Object Model for
Communication Infrastructure

I0Port

i Receiver
throws

«Interface»

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

NoTokenException
throws

+setContainer(port : IOPort)

Mailbox

«Interface»

DEReceiver SDFReceiver

H

CTReceiver

CSPReceiver

PNReceiver

1.1

FIFOQueue ArrayFIFOQueue

UC Berkeley, Edward Lee 28




Object-Oriented Approach to Achieving Behavioral
Polymorphism

«Interface» These polymorphic methods
Receiver implement the communication
semantics of a domain in Ptolemy
+get() - Token IT. The receiver instance used in
+getContainer() : IOPort communication is supplied by the

+hasRoom() : boolean director, not by the component.
+hasToken() : boolean

+put(t : Token)

+setContainer(port : |OPort) Director
IOPort
Recall: Behavioral polymorphism producer consumer
is the idea that components can be actor actor
defined to operate with multiple
models of computation and multiple Receiver
middleware frameworks.

UC Berkeley, Edward Lee 29

Extension Exercise

Exercise

Build a director that subclasses SDFDirector to
allow substitution of receiver classes in place of the
default SDFReceiver. Such substitutions are to be
specified by attaching a parameter named
“receiverClass” to an input port whose (string) value
is the class name of a receiver.

This illustrates a simple mechanism that could be
used to support communication refinement.

UC Berkeley, Edward Lee 30




Examples of Extensions
Self-Repairing Models

Concept demonstration
built together with
Boeing to show how to
write actors that
adaptively reconstruct
connections when the
model structure

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

|:| model. The SmartSender actor, If not connected, will
search for an unused input port to connect to and will

establish a connection.
SmartSender MonitorValue

43

|

SmartSender2 Manitorvalue2

43

|

SmartSenderd Monitorvalued

changes.
SmartSender3
If you have source code installed, ‘ . )
lookinsida he SmartSandar 1o Tryrunning the model, and then deleting the connections
see haw this is realized. Or get while the model is running. The actors will reconnect.
TNt Cra A ora e e Then try creating new instances of SmartSender and/or
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 fram the library, theycan also supplyinput parts.
UC Berkeley, Edward Lee 31
Examples of Extensions
SansorDirecior ‘

4 Wirgless Channel 4 Sound Channel

|| Philip Baldwin: based on

Sanjeev Kohli, and Vinay

Model of a hetwork with a
sound and radio channel.

+ Wireless block diagram
+ Parameterized icons

* Multiple channels

+ Extends DE domain

Authors: Xiaojun Liu and
work by Cheng Tien Ee,

Krishnan.

Color Key

\\ / Red Circle - Sound Detected by Sensor Node

~ i Blue Circle - Broadeast Mode
Yellow Circle - Wireless message Received

keley, Edward Lee 32




Example Extensions
Python Actors and Cal Actors

Cal is an experimental language

'ﬂ_ Unnamed
File Help

for defining actors that is
analyzable for key behavioral

actor Primediewve ()
int Input ==> int Output:
filter := lambda (a) : false end:

function divides (a, b :
bmod a=10

properties.

end

action [a] ==r [0] guard filteria) end
SDF Director

[

action [a] ==r [a] guard not filter(a)
war £ = filter

do
filter := lamhda(Integer hj: £ih) or dividesia, h) end;
end
Ramp fimeSieve Sequel|
action [a] ==» [-1] end
Cal Cal end

1

I

o

dl

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.

UC Berkeley, Edward Lee 33

Example Extensions
Using Models to Control Models

This model illustrates the use of a "run composite actor”
component. That compoenent 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

SDF

BlHFE|

Ramp run compgsite actor
:l l I E:}D | 0B 7
04r 7
Look inside this actor 02r A
to see the model thatis.
repeatedly executed. -0.0 1
-0z2r 7
SDF

This model generates Lissajous figures, 04 1
which are plots of one sinusoid vs. another. L 1

On each execution, it generates one figure. 06
08 7

-1.0

Bt

This "port parameter”
provides a way to get
inputs to the model
where the value differs
on aach run

Sinewave2 L L L L L L L L L L L
> -10 -08 -06 -04 -02 -00 02 04 06 0B 1.0

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

Sinewave

UC Berkeley, Edward Lee 34




Examples of Extensions
Mobile Models

Model-based distributed task management:

DE Director

e order:

TimedDelay

Const

Authors:
Yang Zhao
Pushe MobileModel Steve Neuendorffer
BEEAnRAmer Xiaojun Liu
510 J

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

PushConsumer actor receives
pushed data provided via CORBA,
where the data is an XML model of a
signal analysis algorithm.

Data and domain type safety will help make such models secure
UC Berkeley, Edward Lee 35

Examples of Extensions
Hooks to Verification Tools

P8 files/ 2/t prolery,chic des enfting, Tokenkting_simphfied.omnd il =] |
Wew Ed Graph Debug M

Be Yow EX & D
Zlzj@|=|a[p njo|e|m|w>|b]s| e

| ) eaies SR Divckor

| ) drector ienry A cyelic token-ring arbiter composed of three blocks. This system arbitrates ity among
| setor iy requasts for exclusive Access 1o A shared resource by marching & token around a fing. n

o g Mrars each instant, the arbiter grants access 1o the first requesior 1o the right of the block with

r. | spphcatons tha token

v | wdomats N t
B ‘;"‘jm In this modal, Block1 starts with the token (see the paramatar of the NonStriciDala) ew com ponen

! . inside of BlockM) . .
geE _ _ interfaces to Chic
# | ewpeementnl domana This examgle is from . .

& Clsesetoacios Stephen A Edwards and Edward A Les verification tool

B grephics “Tha Samantics and Exacution of a Synchronous Block-Diagram Languaga™

-] g processing Technical Mamorandum UCB/ERL MO1/33,

- ibaenction icons University of California, Barkalay, CA 84720,

| higher order Oclober 25, 2001, ¥

) et th

E_ il ackrs Checher fer Insertace |

6 | jystick . spatitaty

s

¥ __] Matisb

-] st Authors:

] python . .
SRR —— o Arindam Chakrabarti
L Eleftherios Matsikoudis

e §
il =—==—m=asme NonSiriciDisplay 2 BoalwanTarmyiing
ST 1 Boakan TaAmthing
- R %
m ) | BockaaToAnging l SequencePioner
&l -

Awthor: Elaine Cheong
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Examples of Extensions
Hooks to Verification Tools

=] |
©|%[ = #0015 [ @ Synchronous
| uaaties BF Dieocior
| ) drector ienry A cyclic loken-ring arbiter composed of three blocks. This system arbi aSSume/guarantee
| setor iy requasts for exclusive ACoess 1o A shared resource by marching a toke - 3 .
Ynors rkeks e mstant the arbier grans accoss to he fest requesior o e non| INTEIFACE Specification
- _J sppkcutions thas tokin
B | stometa Errerearrr for Block1 K|
i chie In this modal, Block1 starts with the toker
o smdls fB-:a‘:kN ’ e
ps oo e . @ synag nterface Blockl =
| corna nctors ) ’
¥ __| experimentsl domaing This examgla is from
] esnderic neters Stephen A Edwards and Edward A L« input TI, PI, R;
| grophics “The Samantics and Execution of a Sy output TO, PO, G:
| imenge proxcesing Technical Memorandum UCB/ERL MO
i ] inbermctien icons University of California, Berkelay, CA S
- Pighes order October 25, 2001, SEat=gb =
| e et assume !TI;
L ke uarantee To;
o] joystick
5= paa true -> a;
¥ | Matlats a|
B | tuperts
# _lenthon
2 L) reprwwsion tosl sckors Commit Add R Edit Styl Hel Cancel
® Srogrse [ comns_| onove | Edtsighs | v | consdl |
Juzer orary
figure (CE-E)  CtrHE r
Customizs Name L
Configure (CEr-E) 1B s ning
Configure Ports
o o St SequenceFioter
= : Save Ackor In Library
= Author: Elaine Cheong Listen to Actor
Set Breakpaints
Look Inside {Ctrl+L)  Chrl+L UC Berkeley, Edward Lee 37
e b

Examples of Extensions
Hooks to Verification Tools

g Tokenking_simphfied.oml i 5 (=5 |
e - 0%
1| [chic version Lo ]
I Copyright 2002 Regents of the University of California daring. In
i ALL RIGHTS RESERVED slock with

Send bug reports to arindam@Cs, Berkeley, EDU
= isit http: f fwww, cs. berkeley: edu/~arindam/Chic for updates

Welcome to Chic wersion 1.0 -
Copyright 2002 Regents of the University of California ﬁ
ALL RIGHTS RESERVED

Interface Request1 was read, Checking well formedness.

Interface Block2 was read. Checking well formecness.

Interface Block3 was read. Checking well formedness,

Interface Block1 was read. Checking well formecness.

Interface Request2 was read. Checking well formedness.

was read, Checking well formedne:

G [»

halay actor

Configure (Ctrl-E) Crl+E
I Custarize MName
L-_,,\. Get Documentation

Set Icon

nSariciDisplay Asynchronous If

Look Inside (Ctri+L) CriL

Sequencefiotier

BockanToAnghing -le]f l
Dt

Author: Elaine Cheong
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Branding

Ptolemy IT configurations
are Ptolemy IT models that
specify

- welcome window contents
* help menu contents

« library contents

- File->New menu contents  [Zoiii <20

e and. e dugram ws Mol Shows # norknear

+ default model structure i d it sttt
Belirw re sz=ple den & s modaled in contnuous tme. The

- etc. « Sicky masses) €T dirncice usen 8 sophisiicatod

ordinary differanial equation solver
10 sicute the model. This particulsr
il 3 known a8 & Lorenz atirsckor

This mmple of

A configuration can identify
its own "brand" independent
of the "Ptolemy IT" name and
can have more targeted
objectives.

An example is HyVisual, a
tool for hybrid system
modeling.

UC Berkeley, Edward Lee 39

Configurable Tool Architecture

Ptolemy IT configurations
enable the construction of
specialized tools with

customized interfaces and

\ .
editors selected portions of the
infrastructure.
S D
: ' >
configuration —
/

(MoML/XML)

w

MATLAB
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