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= 1 In April 2006, BSC and Microsoft
BSC M ICrOSOﬁ: started a research collaboration
in the field of Computer

ResearCh Centre Architecture. The success of this
collaboration and the scientific
results obtained by both teams
has led to the creation of

a joint research center
in Barcelona.

How to attack the multi-
many-core programmer
productivity wall?
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The Mantra

What are the opinions of the decision makers on the
many-core challenges?

“[...]it’s exciting to think that we can get the best range
from supercomputing and mass computing, bring those
together and make great progress in the decade ahead.”
Bill Gates, Microsoft Chairman and Chief Software
Architect, Supercomputing 05 keynote

“It is better for Intel to get involved in this now so when
we get to the point of having 10s and 100s of cores we
will have the answers... There is a lot of architecture
work to do to release the potential, and we will not bring
these products to market until we have good solutions
to the programming problem.”

Justin Rattner, Intel CTO

“Parallel software is almost rudderless:We don’t have a
good parallel language story... We don’t have a good
debugging story...\WWe don’t have a good resource
management story...\We don’t have a good robustness
story.”

Burton Smith, Microsoft Technical Fellow, Presentation
Fast-OS 2005

“If we want to write parallel programs that work reliably,
we must pay particular attention to beauty.”

Simon Peyton Jones, Microsoft Research Principal
Researcher, Book chapter in Beautiful Code O”Reilly, 2007

“The efficient programming and design of many-core
processors is a big challenge. The best way to deal with
this many-core challenge, is to start teaching parallel
algorithms and programming to children from the
elementary school on.”

Mateo Valero, BSC director, invited talk “A+A=A",
Stamatis Vassiliadis Syposium, Delft, September 2007

BSC and Microsoft extended their two year collaboration
and created a joint research center which opened on 18
January 2008 in Barcelona.

The main challenge in designing future processors is how
to make them easy to program.The research center will
tackle this challenge and aim to have an impact on the way
processors for the mobile and desktop market segments
are designed ten years from now and beyond.

Areas of expertise:
Computer Architecture
Programming Languages

Stakeholders:
Barcelona Supercomputing Center
Microsoft Research Cambridge

Two main areas of research:
Hardware and Software Transactional Memory (TM)
Hardware support for runtimes

Extensions to facilitate TM models
C Atomic extension
Extending OpenMP with TM
Haskell

Research on:
Software Transactional Memory (STM) implementations
Full Hardware Transactional Memory (HTM)
Hardware accelerated STM

Benchmarks/Applications;
Functional: BSC Haskell STM benchmark suite
Imperative: C and C++

Infrastructure development:
Source-to-source restructuring tools
Runtime libraries
Architecture simulators

Programming Language
Compiler

Runtime, TM Libraries, OS

TM Architecture Layer

To analyze the results, the Haskell STM runtime was
instrumented with hardware performance counters.

This framework is general enough to be applied to other
in-house TM systems.

This analysis framework can provide results on all aspects of
transactional behavior such as commit time, abort overheads
and read/write set sizes.

Managed languages such as C# or Haskell offer flexibility
in return for performance overhead, we are looking at
increasing performance through hardware support.

Runtime features such as garbage collection, dynamic
recompilation or speculative parallelization are candidates
for performance optimization.

Requires tight collaboration between computer architecture
and language/runtime.

Reliability and application debugging are other research targets
in this area.



