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RS@FT Motivation

T

+ RSoft has a large base of intellectual property:
- Synchronous Data Flow models of optical components
- Data tokens are large structures representing optical signals
- Not easily portable to Java for performance reasons

+ SimMWORKS allows us to:
- Create and edit simulation schematics within Vergil
- Use the Ptolemy IT scheduler (with modifications)
- Werite and compile electro-optical simulation models in C++
- Perform all computation, data transport, and display in C++

+ SimWORKS supports:
- Flexible Higher-Order Composite objects
- Repetition Loops and disconnected topologies
- Single-process or Client/Server operation (w/ pure C++ server)
- Hybrid topologies with Java and C++ actors
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R3CET LinkSIM and SimWORKS

T

* LinkSIM is an existing commercial product
- System-level simulator for datacom applications
- Platform consists of a C++ simulation kernel and GUT
- Uses a Synchronous Data Flow model of computation
- Simulation actors are independent C++ modules

+ SimWORKS is a general-purpose platform
- Schedules and executes Java or C++ actors

Implements all the major LinkSIM functions

Supports some special SDF semantics and scheduling

Provides binary compatibility with LinkSIM modules

Stubs for LinkSIM actors are auto-generated
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AT The SimWORKS MDI
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R 50FT SimWORKS GUI Features

* Variable snap-to-grid resolution

* Auto-generated range-checking for parameters

+ Context-sensitive parameters (based on values)

+ Parameter groupings onto Properties sheets

+ Selection-drag interactor ignores icon labels

* 'Custom Models' and 'Favorite Schematics' palettes
+ FIFO display of unique recently accessed actors

+ Cascading and tiling feature within the MDI

+ Diva changed to route links underneath actor icons
+ Colored links and ports to indicate the signal type
* Synchronized the scroll view with the panner view
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RSQFT Actor Properties Dialog
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RSQFT Auto-generated HTML
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RSOFT
resien e Topology Editing Features

............................

* Repetition Loop Actor
- Quick and compact layout for repeated topology blocks
+ Configurable Higher-Order Composite actor
- Supports parallel or serial repeated topology blocks
+ Variable numbers of input and output ports
- Some actors support many parallel I/0 channels
- Used tfo configure ports on the HOC actor
- Flexible auto-connect feature for parallel links
* Parameter Save/Load and Signal Save/Load
- Save a single actor's parameters to a MoML file
- Save an output signal to a file for use in another topology
* Faster cutting, pasting, and dragging
+ Converts native LinkSIM topology files o MoML
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RSOFT
ecien s SIMWORKS Execution Features

............................

* Scheduler supports repetition loops
- Useful for modeling repeated regenerator spans, etc.
- Creates a nested schedule for each nested loop

- Optimized scheduling for parameter scans
- Upstream actors are not fired after the first iteration
- Selected data tokens are cached for later iterations
- Avoids unnecessary recalculation of upstream tokens
- Cached statistical values for nested scans

- Efficient handling of disconnected ports

« Optional caching of signal summaries for ports

+ Four separate logging facilities

* Socket interface permits client/server execution
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RSOFT
0 Repetition Loop Actor
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RS@FT HOC Example Captions

+ (Figure A) An examf‘le topology with two HOC instances,
each configured to have three port sets.

* (Figure B) A 'Look Inside’ of the HOC_1 block, which shows
how the master HOC instance and its two copies are wired
to the external port sets that the user configured.

* (Figure C) A 'Look Inside' of the master copy of the HOC1
schematic. Each port of a single port set appears just once
as an external port of the master copy. The user can create
an arbitrarily complex topology schematic inside the master
copy and connect it to those external ports. The ‘instance’
parameter of the HOC has the value, 1, in the master copy
and an incremented value in each clone. This value can be
used to parameterize the actors in the HOC.
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RS@FT HOC Properties Dialog

T

* Four parameters provide HOC Port Configuration
- One or more type-code letters are used to specify the
number, type, and order of the ports in a single port set.
- A blank field would indicate that no ports of that type
are required. The template HOC actor has no ports.
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’RSQFT SiImMWORKS HOC Features

T

+ Flexible Higher-Order Composite actor
- Control is based on the concept of a port set
- Multiplicity is controlled by ‘number_port_sets’
- 'Look Inside' reveals one master HOC template object
- The master automatically displays one complete port set
- The type and number of I/0 ports are configurable
- One pair of Serial ports is permitted

+ Expansion and collapse of the HOC actors

- Cloned in preinitialize() and destroyed in wrapup()

- Clones are no stored in MoML (or memory, in idle state)

- Clones are identical, except for an ‘instance’ parameter
The master and clones are each wired to one port set
The serial ports are wired in series, the rest in parallel
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RSDFT
e Summary

Nerwark .--,...... Autamation

* Ptolemy provides a powerful platform for modeling
» Diva is easily modified for new menus and actions

+ Ptolemy II is well organized, flexible, and easy to
modify when additional functionality is required

+ SimMWORKS leverages Ptolemy IT and Ptolemy
Classic to provide a solid platform for electro-
optical simulations at the link and system levels.

+ The SimWORKS scheduler extends SDF semantics

+ The SimWORKS Director implements parameter
scanning and statistical variation features

A Java/C++ interface supports hybrid execution.
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