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Partners Competences

ü Experience on:

Å Application customization and architecture exploration for 

FPGAs

ÅRetargetable compilers for Embedded Systems and 

FPGAs from high-level languages

ÅDigital IP cores

ÅDynamically reconfigurable System-On-a-Chip systems

üStrong Track Record of

Å Building advanced compilation prototypes

ÅDeveloping, maintaining and deploying industrial 

compilers

ü Market leaders in Embedded Heterogeneous HPC

Å Avionics

Å Safety- and Mixed-Critical real-time systems
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Project Aims and Objectives

üMake Reconfigurable Technology Accessible

ÅLower barrier of adoption of technology

ÅEnable programmer and program portability to new architectures

ü Improve Productivity 

ÅAccelerating design cycles by more than two orders of magnitude

ÅAllow user to have full control of design flow stages

ÅTo control in a consistent, systematic way the mapping step

üIncrease Europe Competence in Key Areas

ÅReconfigurable Multi-core Heterogeneous Systems

ÅAdvanced Compilation Techniques and Infrastructures

ÅEarly/Fast System Prototyping

ÅDesigning for V&V, and certification

ÅTune with Emerging Industries and Companies

Development, implementation and evaluation of a novel compilation and 

synthesis system approach for FPGA-based reconfigurable multi-core 

heterogeneous platforms
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Project Methodology Benefits

üAdvantages of both a sequential input paradigm offered by an imperative programming 

language, and a data-flow modeling paradigm - for both which there is ample software basis as 

well as control algorithm models

üAllows the specification in an extensible fashion of many conflicting goals via the aspect-

oriented specification without compromising the clarity and understandability of the original code 

specification. This is crucial in program and programmer/designer portability

üLeverages the use of known architecture specific transformations such as parallelism, fault-

tolerance and energy via the hardware patterns and programmable templates while not 

necessarily exposing their implementation complexity

üCaptures and retains the knowledge of best practices either manually or automatically using 

heuristics in building a repository of best design practices

üEnables the verification and generation of comprehensive tests for the resulting target 

implementation against the high-level programming notation to ensure the safety and reliability of 

the generated architecture design and its implementation

Accelerated  multi-core system development, enabling new products to be realized with 

a considerably shorter time-to-market, to be completely verifiable, and to cut-down the 

total development cost
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Dissemination & Exploitation (1/2)

üDissemination effort: to give appropriate visibility of REFLECT to the relevant European, 

national and international forums

ÅPromote the technical results of REFLECT to the European and global research 

community (e.g. setting up a project web site)

ÅParticipation in conferences, contribution to journals, organization of workshops and 

technical seminars, etc

ÅProvide contributions to related standardization bodies

ÅExchange with other projects active in neighboring fields with similar focus (within and 

possibly outside FP7) 

ÅOrganization of one Summer School in the end of the project covering all the 

reconfigurable research aspects and open to the scientific community ïperhaps could 

be done in conjunction with the HiPEAC Summer School

ÅEdition and organization of a book to be published by the consortium with the most 

relevant results achieved by REFLECT

News: CoSy Research Workshop, Amsterdam, May 17thï19th

Contact: Bryan Olivier, bryan@ace.nl  
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Dissemination & Exploitation (2/2)

üExploitation effort: to give appropriate visibility of academic methodologies, techniques, 

approaches, and tools to the relevant industry, as well as incorporation of those into 

products lines to increase European competitiveness

ÅIP Generation through patents is expected from industry partners 

ÅTransfer of know-how from Universities to SMEs, and Industry

ÅInnovative tool chain elements will be part of ACE and Coreworks products, typically 

within 6 month after the end of the project 

ÅObjective for SMEs:

Åis maintaining competitiveness of current product lines (e.g. CoSy for ACE)

Å+ broadening the use of the technology/product in different domains

ÅIndustry exploitation of the engineering process improvements (e.g. Honeywell time for 

V&V Ą certification) will lead to significant savings and better product alignment with 

end-users needs 
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Some hot topics for the next call 

üThere is demand for time predictable multi-core systems for increasing safety in future 

product developments in many application domains

ÅWCET (both static and measurement based) analysis and verification instead of 

usage of provisioning techniques

üautomotive safety requirements are getting to be closer to high safety standards in 

aerospace

Åtiming predictable systems can be foreseen in high volume market, also 

favorable for aerospace

ü what is the performance degradation in time predictable systems

üparallelization of hard real-time tasks

üprogramming models that favour WCET analyzability 

üSafety issues

üReliability of processor dies
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Thank You
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Backup slides
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Opportunity

Â High -end FPGAs:
Â Very large devices with configurable blocks

Â Increasing number of hardware multipliers, RAMs, 
I/O blocks, unconstrained logic

Â Great Potential for:
Â Application/Architecture Customization

Â Fast and Competitive System Prototyping

Â Evolvable Platform with Customer Future Needs

Â Application Areas:
Â General System Development and Simulation

Â Embedded and/or High-Performance Systems
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Challenges

Â Time-to-Market Pressure:

Â Automation of design processes is Key

Â Develop/Certification/Maintenance take Person/Years

Â Configurability Exacerbates Difficulties in Mapping

Â Long design cycles and mismatch of semantic abstractions

Â Unclear what to do when things go wrong

Â Complicated by the many choices in design already made

Â Validation and Verification (V&V) extremely hard !

Â Current Mapping Approaches:

Â Lack of Transparency and Control

Â No way to embed userõs knowledge!

Â Difficult to control main optimizations steps

Â Limited impact on the development of commercial products!

System 
Concept

Mapping

Test & Deployment



May 5th, 2010 13

Goals

Â Make Reconfigurable Technology Accessible:
Â Lower barrier of adoption of technology

Â Enable programmer and program portability to new architectures

Â Improve Productivity:
Â Accelerating design cycles by more than two orders of magnitude

Â Allow user to have full control of design flow stages

Â To control in a consistent, systematic way, the mapping step

Â Increase Europe Competence in Key Areas:
Â Reconfigurable Multi-Core Heterogeneous Systems

Â Advanced Compilation Techniques and Infrastructures

Â Early/Fast System Prototyping

Â Designing for Validation and Certification

Â Tune with Emerging Industries and Companies
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Technical Approach

Â High -lights:
Â Maintain a High-level Imperative Programming Abstraction

Â Automate Low-level and error-prone Mapping Steps

Â Programmer Assists Tool in Guiding the Mapping

Â Tool Uses previous designs and mapping experiences

Â Use of Hardware Templates (soft- and hardcore versions)

Â Techniques:
Â Aspects

Â express non-functional requirements and userõs knowledge about the algorithm

Â Successive Refinement & Code Transformations
Â Model of computation is transformed in a stepwise fashion in the target direction

Â History-based Learning
Â capture information about previous algorithms/implementations

Â FPGA-based Domain-Specific Language (LARA)
Â Encapsulate Search and Exploration Strategies

Â Architectural Templates (softcores)
Â Diminish the gap between programming languages and FPGA resources
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Applications

Â Partners-Identified Applications:

ÁStereo navigation & path planning/collision avoidance (Honeywell)

Áimage rectification, feature extraction, feature matching

ÁMulti-Layer MPEG Encoding (CoreWorks)

ÁPCM audio input, encoded output bit stream

ÁFilter banks and Psychoacoustic modeling

Â Requirements:
Â Data-Rate:

Â 3D/path planning & stereo navigation: 3.5 MB/sec

Â Encoding at the highest audio sampling rate (48 kHz, 1.5Mbps)

Â Computation:
Â 3D/path planning & stereo navigation: : 80 Mflops (IEEE double precision)

Â Encoding uses single precision and custom arithmetic formats 100 M fixed 
ops

Â Configurable Multi-Core Architectures:

Å Partitioning of  image sections and/or algorithmic components

Å Different encoders and decoders

Å Large savings in area and power consumption
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High-Level Compilation Flow



May 5th, 2010 17

Illustrative (partial) Example


