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« Emmeskay, Inc

Advanced Technology Solutions focusing on Model Based
Controls Development and Systems Engineering

Global Customer Base within the Mobility Industry
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Several Dimensions of
Variability in Model Based
Control System
Development

Evolutionary Development
Distributed Development

Component Technology
Variations

Product Technology
Variations

Size Variations

Development Stage
Variations

Analysis/Experiment
Requirement Variations

Test Data Variations
Tool Variations

Challenge: Successfully
manage the different
dimensions of variations

While maintaining the
concept and data
integrity

Advanced Technology Solutions




www.emmeskay.com

« Given the several dimensions of variability, the
common thread providing concept and data integrity
through the MBCSD process: The Architecture

It is the sum of all “defining elements” of a system
The Architecture is the “skeleton” of the system.

Models, Data, Tools etc can be added on top of the skeleton
to get different external personalities
The basic concept remains intact!

« A Tool that extracts the System Architecture from the models and
intelligently archives the information in a database to facilitate

Architecture Visualization, Editing and Analysis
Model Management

Information Management

Analysis and Experimentation
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« Many possibilities for describing an
architecture
AADL (Architecture Analysis and Design
Language) - SAE standard
SysML — An OMG initiative
Modelica — A subset of Modelica could 0%S$ & &
potentially be extended for this purpose

VHDL-AMS A subset of VHDL-AMS could be
potentially extended for this purpose
SADL (System ADL) <

An immediate set of constructs that is being
developed/used by Emmeskay for its tool IME % $ £415 % !

Will potentially be reconciled with one or more of
the standard languages in the future
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AADL: A well defined “standard”

SADL.: Concepts developed with a focus on implementation.
Syntax/Semantics not formalized yet

Common Themes
Hierarchical representation of objects
Inheritance
Type definitions and Instantiations
Data and Event Ports, and Connections
Property Sets/Attributes

Distinct Themes of interest
AADL

Several types of pre-defined component categories
Well defined Structure for all properties

Sequential execution related properties (execution sequence, modes, modes
transitions, etc)

Flow Specification
SADL

Structured separation of “placeholder/template” from “implementation”
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A “system” is a fundamental component that serves as a placeholder or
template for its implementation — the “model”

In Practice, a “system” may be implemented by more than one “model” —i.e.
“Variations” are allowed in the dimension of Modeling

The possible models (variations) are specified through a “Model Specification”

0!s ! 0!8 0
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« A system can serve as the 08
placeholder/template for more than one A
dimension — e.g. “data stores” can be
provided in the “data dimension”

« Multiple data stores are allowed for a given
system

« The data and model dimensions need not
be “orthogonal” i.e. there can be
constraints between acceptable data and
models
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« Variations in other “dimensions” can be
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similarly handled by with other “specifications”
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IME Architecture Philosophy
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SVM, Other
Verification
Tools
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MTM, Other
Experiment
Management Tools

Calibration

External Analysis and
Experimentation Tools API

Analysis and
Experimentation
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Functional Interface

User Interface API

Tools (INCA,

ATI, etc)

Optimization
Tools (TomLab,
iSight,etc)

Requirement
Management
Tools

FlatFile
Structure,
potentiall

shared across
networks

DOORS, Other

PostGres,
Other
database
tools

CVS,
SubVersion,
RCS, PVCS,

Continuus, etc
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AMESIim -—
Ptolemy -
Simulink/Stateflow «—
Modelica .
ASCET-SD —|
Other Tools  r=—

C, FORTRAN, ... |=—

Command Line(can be used for
auto testing during development,
batch mode processing, etc

GUI (Matlab, C/
C++, Java, etc)

Web Browser Access
(Internet access)

External Tools
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Toyota Global Model
Based Development

Team

Concept

Design/

Systems
Analysis Group

Physical
System Design
and Testing
Group

Control Algorithm/
Control
Specification
Group
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Toyota Modeling Frame Work

Assembled Models

Parameteric Data

Architecture, Architecture

Templates, and Other MetaData Component Models

Experiment Definitions Experiment Results

Process
Documents

Database, Storage Mechanisms

Embedded
Code Software
Release Group

Calibration
Group

etc

Tool Chain Custom
Tools
IME: Enterprise, Information
Management
Version Enterprise Tools (e.g.
Control Project, Content '\S/I?nai:fh{r%%ﬁ
_ System Management) 9
) . .
0] IME: Architecture - Analysis,
L Editing and Visualization
=
- Modelica Editors (e.g. Dymola, Simulink Editors C
Emmeskay Modelica Editor, etc (TMW) Editors

Modelica Solvers (e.g. Dymola,
MapleSoft (?), AMESim (?),
Simulink (?), etc)

Analysis/Experimentation Tools (Style
Guide Checkers, Optimization,
Control Systems Toolbox, etc)

IME: Model Management,

Analysis and Experimentation
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Architecture
Editing
Capability to Import from Existing Models
Create new architecture from Scratch

Visualization
Tree Based and Graphical Visualization of the Architecture
Filtered Views to satisfy varied user perspectives

Analysis

Arc)hitecture Based Analysis (e.g. Compatibility Analysis, Dependency Analysis,
etc

Model (and Data) Management
Model and Data Configuration and Composition
Architecture and Component based searches
Data Dictionary, tightly coupled with the models and data
Information Management
Seamless interface with Version Control Systems

Enterprise level support for concurrent development (User groups and Role
based access and authority)

Project driven organization

Analysis and Experiments
Interface to Analysis and Experimentation Tools
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Development of precursors to
IME (Background Technologies)
since 2002

Formal IME Development since
September 2004

First Distribution Targeted for
Nov 30, 2006
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P7 (Pre Release)
IME (Jul 31, 2006)

P8 (Release 1.0)
IME Sep 30, 2006

IME 1.0 Distribution
Release
Nov 30, 2006

IME 1.1
Jun 30, 2007

IME 2.0
Dec 31, 2007
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SADL and AADL have similar concepts despite the
different focus in domains
There are many constructs that have correspondence

There are some constructs that are different and need to be
addressed

Emmeskay has a Business Vision to support AADL

The Business Plan and Technical Plan to support
AADL is being determined currently

Emmeskay/TTC would be willing to participate in
enhancing AADL

Structured separation of “placeholder/template” from
“Iimplementation”
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