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Waveform Application to HW Platform
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Nucleus Approach: Concept

« Critical, demanding, algorithmic kernel
« Captures common kernels among different waveforms
» Not waveform nor hardware specific
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Nucleus Approach: Waveform Development
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Goal -> Standardization (Nucleus Library)
= Capture waveform specification using the Nucleus library
» Lead to a waveform development language (WDL)

= Waveform description composed of
" Nuclei & Non-Nuclei
= Advantages

" Portable and efficient " Interoperability
" Reusable and interchangeable " Portability
" Fast assembly of new waveform descriptions " Loadability
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Motivation

Mapping and Evaluation Methodology
Tool Assisted Mapping and Evaluation
High-Level Mapping and Evaluation

Conclusions and Future Work
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Waveform Development Environment
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“Mapping” Influences and Considerations

Flavors ,,alone“ do not maximize S
waveform implementation performance !!! |-/
=> Other influencing factors
c should be considered -

ased |
N e :

= Several “Flavor set” possible
= Design space is huge
= | => Tool assisted waveform mapping
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= Constraints = Constraints
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. " E.g. Input order " E.g. Input format
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Mapping-Goal and Key Information Sources

WEF Description HW Platform Model
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WF Implementation

WF: Waveform

HW: Hardware

PE: Processing element

N x: Nucleus X

Fxy: Flavor for N x on PE y
BSP: Board support package
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,Mapping“ and Evaluation
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Mapping and Evaluation Overview

WF Description

WE 1 Baseband Receiver
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WF Implementation

WF: Waveform

HW: Hardware

PE: Processing element

N x: Nucleus X

Fxy: Flavor for N x on PE y
BSP: Board support package
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Mapping and Evaluation Overview

WEF Description HW Platform Model
WEF 1 Baseband Receiver — ="
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Complete mapping exploration at
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Fxy: Flavor for N x on PE y
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High Level Mapping and Evaluation

WF Description HW Platform Model
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Relation: Nucleus Model and Flavor Model
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= Nucleus Parameters
= E.g. Input width

= Nucleus Properties
= E.g.BER
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High Level Mapping and Evaluation

Nucleus Model 2

®" Nucleus Parameters " Nucleus Parameters
" E.g. Input width " E.g. Input width
= Nucleus Properties ®" Nucleus Properties

" E.g.BER = E.g.BER

108

Flavor Model 25

" Flavor Parameters Flavor Parameters
" E.g. Output width " E.g. Input width
" Flavor Properties Flavor Properties
= E.g.BER =" E.g.BER
" Property Equation Property Equation
= E.g. Latency " E.g. Latency
= Flavor Constraints Flavor Constraints
" E.g. Output data in " E.g. Input data in
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Low Level Mapping and Evaluation

WF Description HW Platform Model

WF 1 Baseband Receiver
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Low Level Mapping and Evaluation
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WF 1 Baseband Receiver p— [————

N\

» N1
L N2 _.-_.-_.- / Mapping & Evaluation
v = High Level

" E.g. Nuclei Level

=" Low Level
Nucleus Library = E.g.RTL Level Flavor Library

4 Fs

[l
NS Some additional

WF Implementation Logic to ,Glue®
- Flavors
Waveform
Implementation
Option (s)

A ISS - UNIVERSITY




Conclusions and Future Work

= Conclusions
" Mapping and evaluation methodology
® |nformation sources for tool assisted mapping and evaluation
" High-level mapping and evaluation

= |n Paper
® Details on the information sources for a tool
" An example for each information source
= Structured assembly of information for input to tool, e.g. XML

= Work-in-progress
= A mapping and evaluation tool for the Nucleus project
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Questions?

Thank you
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