HiPEAC EDA Cluster Meeting – Infineon Computing Systems Week
Munich, Germany. June 3 2009.
Meeting Minutes

Participants: see member list

1. Cluster Presentation and News (R. Leupers)

· Recall of cluster operation for the new members: building a community and doing networking.
· The current indicators were presented and members were encouraged to contribute to the progress indicators by sending reports of cooperation, (joint) papers/tutorials, (joint) seminars, etc.
· Members were encouraged to apply for mini-sabbaticals. R. Leupers is one of the first ones to profit from this HiPEAC mobility program. 
· Update on inter-cluster cooperation:

· RAPIDO workshop (with S. Nair).
· Joint Simulation Book (with O. Temam).
· Seminar: Aachen-Edinburgh, Feb 11 2009.
· Seminar: FORTH-Aachen, June 1 2009.
· Several joint FP7 proposals.
· RWTH represented HiPEAC at the booth, DATE 2009.
· Funding: 2008 funding already spent. Members can apply for 2009 funding.
· Newsletter: fresh members are encouraged to contribute to the Newsletter, present themselves and introduce their research topics to the community. 

2. Brief activity presentations by members
· Pertti Kellomäki, TU Tampere: “Open Source HW/SW Codesign Toolset”
He presented an environment for ASIP design. The ASIP underlying architecture is based on the Transport Triggered Architecture (TTA) which is well suited for low power design for multimedia and DSP. The Environment includes a VHDL processor template and a compiler generator based on LLVM together with a simulator. The flow targets ALTERA FPGAs. The processor template is based on a matrix where components are connected to sockets. An instruction has several slots (similar to VLIW), and there are as many slots as buses are in the template. The Environment has an MIT License. 
The Compiler is not fully generated. Some things are fixed, e.g. the calling conventions.

· Anastasia Stulova, RWTH Aachen: “MVP: a High Level Virtual Platform for Early MPSoC SW Design” 
She presented a high level functional simulation tool used within an MPSoC programming suite called MAPS. The MAPS Virtual Platform (MVP) is used at very early stages of the design, before a Virtual Platform is available. The purpose of the MVP is to perform functional verification of an application, when trying out different task partitioning, and mapping and scheduling strategies. 
The MVP was demonstrated with a video. It was shown how to create a platform by instantiating different Virtual Processing Elements (VPEs), how to load applications to the MVP and how the user can map tasks dynamically to the different VPEs. Some virtual peripherals were also demonstrated. For a given VPEs the processor type (RISC, DSP, VLIW …) and the frequency can be specified. Each VPE comes with an abstract model of and Operating System with Round-Robin, Earliest-Deadline-First and Priority-based scheduling policies. In order to use the MVP, the application code has to be written in C. Since the OS might have not yet determined, MVP provides an abstract programming API for multi-tasking. The application is compiled with a tool chain based on LLVM which instruments the code and compiles it into shared objects which are then loaded dynamically into a SystemC simulation (underneath MVP). The user needs not to know anything about SystemC.
· Cristina Silvano, Politecnico Milano: “MULTICUBE Explorer: An Open-Source Design Space Exploration Tool for CMPs”

CMP design has a lot of different parameters (# of processors, issue width, caches …). An exhaustive space search is not an option, and therefore MUTLICUBE provides a way to reduce the evaluated design points and yet obtain a “good” pareto front. The exploration flow starts with the application and the architecture description (template). Then, the application is fed to an execution model which iterates with a multi-objective optimization tool. The execution model includes both simulation and estimation. Simulations are performed at different abstraction levels and are used to train an analytical model of the behavior to perform estimation. This Response Surface Model (RSM) runs much faster than the simulation and therefore accelerates the design space exploration. After finishing the exploration, the tool provides the user with a pareto front and several other curves (e.g. box-plot, impact plot) that help the user take design decisions. 
Prof. Silvano showed results for a multi-MIPS platform using the SESC simulator and 4 parallel benchmarks from SPLASH-2. The results showed 1% of deviation (or “distance”) compare to the real simulation when analyzing only 3% of the design points. 
· Mladen Berekovic, TU Braunschweig: “Power-efficient computing with rASIP: reconfigurable application specific processors”
Leakage power is going up, and in current general purpose architectures (e.g. ARM) only 3% of the power is spent in the execution stages. Prof. Berekovic presented rASIPs as an alternative to improve power efficiency. As an example of such architectures, he presented ADRESS (developed at IMEC). The degree of reconfigurability is coarse. In this architecture up to 25% is spent in performing actual computations. 
· Paolo Ienne, EPF Lausanne, “Broadening ISE with Control-Flow and Pipelining”
In many situations an instruction set extension (ISE) is embedded inside a control loop. This prevents different iterations of the loop to overlap and therefore reduces the achievable performance gain. Moreover, there is no current solution for the case in which portions of the loop body cannot be included in the ISE (e.g. function call, division). Prof. Iene presented a solution in which an ISE can include the computing loop and at the same time include different control exits (similar to Hyper-blocks in trace scheduling). If the loop iterates “regularly”, iteration overlap can be achieved. If the loop body enters a portion that is not implemented in the ISE, the ISE is exit and can be re-entered again later. Additional code has to be added at the borders of the “non-ISE” code, similar to what is done in function prologues and epilogues by a compiler. This initial development has been performed manually, and they are working on developing tools to perform such code transformations. The initial results showed very low area overhead and practically no change in the critical path. 
· Francesco Regazzoni, ALARI Lugano: “A design flow and evaluation framework for DPA-resistant Instruction Set Extensions”
Problem of side channel attacks: need protected logic which is too expensive in embedded systems. Solution: include protection/security in the design flow from the beginning. Use a similar flow to that used by Automatic Instruction Set Extensions but with a different objective: security instead of performance. The ISE flow needs to identify parts which are to be implemented in protected logic. These parts are taken out from the typical CMOS synthesis flow and are interfaced after. To evaluate the security level of different solutions before manufacturing they use a methodology based on power traces. Regazzoni presented a case study in which the designer can trade-off security against cost (area). Depending on the noise level for the final circuit, he can decide which ISE to deploy (with a given amount of protected logic).
· Igor Boehm, Edinburgh University: “Encore Processor Design”

He presented the tape-out results of the Encore Processor designed in the PASTA project in the Edinburgh University. From the HW side, the design has 34 Kgates, 32 GP registers, configurable $I and $D, 32/16 ARC-like encoding, runs at 250 MHz (worst case) and consumes 0.07 mW/MHz. in 130 nm technology. 
From the SW side, it has a compiler and a simulator. The flow for Automatic ISE is based on GCC and they are developing the ECC compiler based on the Cosy framework (more powerful and modular). He put emphasis on the verification flow, which proved to be useful when developing SW previous to tape out. The developed SW worked in a single shot on the actual silicon. 

· Andrea Bartolini, University of Bologna: “Online Resource Management”
The idea is to define a control policy to optimize usage (doing even migration), taking into account variability. The information for the decision-making is provided by the OS and HW counters. 
Bartolini presented  different correlated/interdependent models for power, temperature, variability and reliability. The Virtual Platform is based on the SIMICs simulator.

4 Wrap up, action items

· R. Leupers: send meeting minutes and member list 
· All: contribute to the progress indicators
· All: contributions to the Newsletter

