= Why MLDesigner uses Ptolemy Technology

= What are large scale networked systems (LSNS)?
E Challenges and solutions in designing LSNS

E Challenges and solutions in simulating LSNS

= Summary
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= Major problems have been

E not validated specifications

E incompatible models between disciplines
minsufficient testing against specifications

® organizational structure, training and operation

HORST SALZWEDEL, PTOLEMY/KEPLER CONFERENCE MAY 12, 2005 2




Int. modeling of
arch/func/user
MLDesigner
- RTOS,HW,SW,|
- design process
- test
Performance level || - operation
specifications,
reliability analysis
BONeS

Tool coupling
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Common MLDesigner GUI, Block Diagram Editor and Kernal
XML Model Description, Simulation Control, CVS

Design Domains Libraries Interfaces Conversion Util

Discrete Event Base Library Matlab BONeS => MLD
FSM/State Chart Add-on Libraries SatlLab COSSAP => MLD
Static Data Flow 802.11 MAC Mathematica SystemC => MLD
Dynamic Data Network Lib Octave UML => MLD
Flow Bus systems GDB Ptolemy => MLD
Analog Other Sim Tools MLD =>C
NS2 User Libraries Other Applications MLD => SystemC
SystemC Hardware MLD => VHDL
New ... OpenGL

Tcl/Tk

Altia
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= Electronic and mechatronic SoC

= Architectural performance level
m Reconfigurable electronics

m Reconfigurable FPGAs

m Software radios

m Soft redundancy
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= Problems are often both in the technical design process as well as the organizational process
= Examples include

= Global satellite communication systems (e.g., Teledesic failed)

= Integrated comm/nav systems

® Large scale IT systems

= Networked onboard ECUs

= Networked defense systems

= Organizational or production processes
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V-Model

Modeling —Critical problem

Implementation

0% 20% 40% 60 %
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specifications

¥ Integrating the design flow for design, test and
evaluation

= Determining requirements for collaborative
organizational processes, qualification of engineers and
production processes
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Experience of engineers
Design technology/tools
Manufacturing technology

Other components Hardware Function
Inputs Operating System Performance/Security
Disturbances Software Usage

MIN time-to-market/cost
Acceptable risk
Reusable components
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= Resource allocation for regional conflict
® Large scale IT system

m Tactical Target Network Technology

® Global satellite system

™ Large scale onboard system

HORST SALZWEDEL, PTOLEMY/KEPLER CONFERENCE MAY 12, 2005

L7 d d
satellites for
North

Atlantic

>Worst Case
Analysis for
Inmarsat
GAN

HORST SALZWEDEL, PTOLEMY/KEPLER CONFERENCE MAY 12t, 2005




Indicative PDF for Inmarsat Foatprint CDF for Inmarsat Footprint
oo I\ ‘
N : /
i [\ §.. /
™ /\ & /
[\ b

o / \ -
. . N ‘

e s 1o 150 15000 EE a0 oo

/

4

m  Worst Case 345 Aircrafts within the Footprint
= Total Number of Aircraft flying from Europe to North America per day
= Mean Bandwidth Usage: 15 Mbps

®  Maximum Bandwidth Usage: 17.7 Mbps
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B The-Critical Connections

“plug and play” tactical network extension to DoD Global Information Grid (GIG)

= <2 milliseconds

= >2mbps

= >100 nm

u 3 sec ingress time for new nodes
= > 2000 users

® Rockwell Collins: TTNT
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= Update of simulator

= Removing object oriented data transport reduced memory requirements by more
than a factor 10

= New schedulers reduced simulation time, e.g., from 2 month to 30 min
= Dynamic instantiation
® Distributed simulation
=>Detailed performance level analysis identified protocol and interface
challenges that would otherwise been identified after hardware integration
=>High performance requires improvements at all levels of abstraction
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= Reduced risk in design of complex systems because of validated
specifications

= Reduced number of iterations in design
B Project completion in time

= Speedup of design/development of up to 10x and more
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http://www.mldesigner.com
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