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Laki (NEC Nehalem Cluster) and hermit (XE6)

Laki
I 700 dual socket Xeon 5560 2,8GHz

(“Gainestown”)
I 12 GB DDR3 RAM / node
I Infiniband (QDR)
I 32 nodes with additional Nvidia Tesla

S1070
I Scientific Linux 6.0

hermit (phase 1 step 1)
I 38 racks with 96 nodes each
I 96 service nodes and 3552 compute

nodes
I Each compute node will have 2 sockets

AMD Interlagos @ 2.3GHz 16 Cores
each leading to 113.664 cores

I Nodes with 32GB and 64GB memory
reflecting different user needs

I 2.7PB storage capacity @ 150GB/s IO
bandwidth

I External Access Nodes, Pre- &
Postprocessing Nodes, Remote
Visualization Nodes

4/6 :: HLRS in ParaPhrase :: Turin, 4th/5th October 2011 ::

AMD Interlagos @ 2.3GHz 16 Cores
each leading to 113.664 cores
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OutputItems = skel:do(Skeleton, InputItems).!
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Skel:do([{pipe,[Skel1, Skel2,..,SkelN]}], Inputs).!

!

# D>#

Pipe

Tn · · · T1 T �
n · · · T �

1

{pipe, [Skel1, Skel2, · · · , Skeln]}

Skel1 Skel2 Skeln
· · ·

Inc = {seq , fun (X) -> X+1 end},

Double = {seq , fun (X) -> X*2 end},

skel:run({pipe , [Inc , Double]},

[1,2,3,4,5,6]).

% -> [4,6,8,10,12,14]
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#
!
skel:do([{farm, Skel, M}], Inputs).!

"G#

Farm

Tn · · · T1 T �
n · · · T �

1

...

Skel2

Skel1

{farm, Skel, M}

SkelM

Inc = {seq , fun(X)-> X+1 end},

skel:run({farm , Inc , 3},

[1,2,3,4,5,6]).

% -> [2,5,3,6,4,7]
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Speedups for Matrix Multiplication

Naive Parallel

Farm

Farm with Chunk 16
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!! {seq, fun worker/1} 

!! 134@>4#@#N@3J#2N#E23U43Cr#
!! {farm,[{seq, fun worker/1}], nWorkers} 

!! M3@A#=>#=DC=F4#@#CU4O#;@OOr#
!! skel:do([{farm, [{seq, fun worker/1}], nWorkers}], 
input) 

"F#
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E = clu:setup(all), 
{ok,Program} = clu:build_source(E, "solve2"), 

{ok,Kernel} = cl:create_kernel(Program,   
      "solveKernel”) 

 

cl:create_buffer(E#cl.context, [read_only], 
    byte_size(Argument)), 

 
cl:set_kernel_arg(Kernel, 0, 

      K#kwork.argument), 

"=#
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{ok,E3} = 
cl:enqueue_read_buffer(K#kwork.queue, 

                                                 
    K#kwork.omem,0,Nk,[E2]), 

 

 

 
{ok,Bin} = cl:wait(K#kwork.e3), 

">#
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!! An ACO algorithm consists of a number of iterations in which each ant finds a 
solution, partially guided by a pheromone trail.!

!! The pheromone trail is updated based on the best solution in each iteration.!

!! We use ACO to solve the Single Machine Total Weighted Tardiness Problem!

!! A Skel task farm and feedback skeletons are used to parallelise ACO#
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Figure 8. Speedup figures for a 1D Haar Transform, for 2048
audio files, with a sample size of 4400.
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Figure 9. Speedup figures for a 2D Haar Transform, for 24 images,
1024x1024.

7. Related Work
The Skel framework was introduced in [5], together with a method-
ology for parallelising Erlang programs using refactoring tools and
cost-models. In this paper we attempted to follow the methodol-
ogy, replacing the refactoring tool-support with a manual refactor-
ing process instead. Since the nineties, the skeletons research com-
munity has been working on high-level languages and methods for
parallel programming [3, 4, 6–9]. Skeleton programming requires
the programmer to write a program using well-defined abstractions
(called skeletons) derived from higher-order functions that can be
parameterised to execute problem-specific code. Skeletons do not
expose to the programmer the complexity of concurrent code, for
example synchronization, mutual exclusion and communication.
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Figure 10. Speedup figures for the Ant Colony Optimisation ex-
ample, for 1,000 jobs, for 32 ants, over 10 iterations.
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Figure 11. Speedup figures for an Image Merge, for 100 pairs of
images, 1024x1024.

They instead specify abstractly common patterns of parallelism –
typically in the form of parametric orchestration patterns – which
can be used as program building blocks, and can be composed or
nested like constructs of a programming language. A typical skele-
ton set includes the pipeline, the task farm, map and reduction.
There has been a few previous attempts at parallelising Erlang ap-
plications, such as parallelising Dialyzer [1], and a suite of Erlang
benchmarks [2]. However, none of the attempts exploit structured
parallelism in the form of algorithmic skeletons, as outlined in this
paper. Parallelism has been exploited in other functional languages,
such as Haskell, using a strategies approach for implicit parallelism
in GpH [12], and an explicit structured parallelism approach, using
algorithmic skeletons, for Eden [10].
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