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The Big Picture

Accuracy
Efficiency
New models

Scalability
Flexibility

Cut-down design cycle
Improve quality of design

The SAN Modeling Paradigm

= Tdea

+ Model construction {PG, rates, communication}
» Application is a process graph w/ processes active concurrently
» Process graph translates into a network of automata

+ Model evaluation
» Use tensor products (representations remain compactl)

» Used to compute latency, utilization, response time, ...
True rates vs. specified rates

= Interactions among automata

+ Synchronizing transitions
> May alter the state of possible many automata
Transitions that are not synchronized are local

+ Functional transitions
» Affect the state of a single automaton
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Steady-State Regime
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= Global descriptor: Q= Z [1qQW
=i
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+ Note: we want to avoid the explicit construction of Ql

» Use iterative methods

+ Complexity reduces to
N N
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The Ping-Pong Protocol

sender receiver
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MPEG-2 Decoder
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Modeling the Application
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Dual CPU Case
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MPEG-2 Application Analysis
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Mapping 1
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Modeling the Architecture

Model of tr{e CPU
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Putting Everything Together
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Experimental Setup

Application Platform
Model Model
Mapping
Performance
Analysis
[ Results ]
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Application Modeling

Wan

void Fast_IDCT(block)
short *block;

inti;
for (i=0; i<8; i++)
idctrow(block+8*i);

for (i=0; i<8; i++)

idctcol(block+i);
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Environment Modeling
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Platform Models

infinite resources

finite resources
CPU-Speed:
{f,, 2f,, 3f,}
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Results
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The Encoder - Decoder Pair
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Channel Modeling

Encoder Decoder Application level

: % Application
R Decoder mpa[:)ped to
Lscheduler
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Communication Error

.
1 1

Encoder [[[]]]]1] Tx ) > Rx Decoder

Buﬁer-T>i_____________ _____________

1
Buffer-R
Real Channel u X

RM 24

12



Source-Channel-Receiver

Source

Channel
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Decoder
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Buffer Length Variation
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Power and Latency

Power Calculation in Watts Latency
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MPEG Coder with Prioritization

PC VLC > Bit stream (low priority)

VLC > Bit stream (high priority)

HP cells
LP cells

LP
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Complete Application Modeling
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Applications that Communicate over Wired
and Wireless Channels

etc...
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Long(er) Term Vision

»Concurrency

> Granularity/complexity
> Analysis

»Scheme
> PE Selection . . » Topology
. Communication _
»Mapping »>Mapping
»Scheduling »Scheduling
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Integration of the Analysis Module

within Metropolis Framework
Design of Design of Design of
Function Processes Communication Media Architecture Components

Metropolis Infrastructure

abstract mapping + scheduling policy +
performance numbers adaptation mechanism
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Summary

» Tdeas

+ Probabilistic framework
» formalization is possiblel

+ Analysis driven by environment

+ Application/architecture modeling
» Scalability
» Flexibility
» Concurrency

= Ongoing work
+ Optimization of the analytical model
+ Scheduling effects
+ On-chip communication analysis
+ Speeding-up simulation techniques

RM

33

17



