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e GeMTC framework provides many
independent workers, efficient MTC
workload support, and more efficient

dynamic memory management.
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Proposed Work Swift/T & Applications

This work aims to address the
programmability gap between MTC and

SWI]Ct /T is 3 D araIIeI Table 1. Example parallel scripting applications.
. Field Description Characteristics
programming framework

Status

Astronomy Creation of montages from many digital images Many 1-core tasks, much communication, complex Experimental
° ° d d 1
accelerators, through an innovative * Scales up to X number of nodes ependencies
] Astronomy Stacking of cutouts from digital sky surveys Many 1-core tasks, much communication Experimental
m/i d d | ewaret h at ena b I es M | M D Wit h X num be I Of cores Biochemistry* | Analysis of mass-spectrometer data for post- 10,000-100 million jobs for proteomic searches using | In development
| . . f translational protein modifications custom serial codes
: o
WO rk I Od d S tO run on S I M D alrC h |t€Ct ures. Ap p I Catl ons 1rom md ny Biochemistry™ Protein structure prediction using iterative fixing | Hundreds to thousands of 1- to 1,000-core simulations | Operational
. . d . ﬂ; d . I d k algorithm; exploring other biomolecular and data analysis
This work will enable a broader class of ifrerent domains already wor interactions
. . . ! : : - Biochemistry™ Identification of drug targets via computational Up to 1 million 1-core docking operations Operational
applications to leverage the growing with Swift and we are working to docking/screening
num be r Of Jcce I e rate d h | h en d SuU p pO rt t h em on G P U sSrunn | N g Bioinformatics* | Metagenome modeling Thousands of 1-core integer programming problems In development
g Business Mining of large text corpora to study media bias Analysis and comparison of over 70 million text files of | In development
combuting svstems the GeMTC Framework. economics - ows arliclas
p g y ’ o I . . . . | . Climate science | Ensemble climate model runs and analysis of Tens to hundreds of 100- to 1,000-core simulations Experimental
. Application Domains include: output data
s ’ . . - . : - : :
Economics Generation of response surfaces for various eco- | 1,000 to 1 million 1-core runs (10,000 typical), then Operational
, AStronomyl BIOChem IStryl nomic models data analysis
C o n c I u s I o n s B | Oi nfo rm ati CS Cl | mate Neuroscience* | Analysis of functional MRI datasets Comparison of images; connectivity analysis with Operational
¢ structural equation modeling, 100,000+ tasks
o Modelin g, Economics , FiInance , Radiology Training of computer-aided diagnosis algorithms | Comparison of images; many tasks, much In development
communication
~ 2 OO | N d e p en d e nt WO¥r ke I'S M e d ICd I I Mma g 11 g . Radiology Image processing and brain mapping for neuro- Execution of MPI application in parallel In development
surgical planning research

* Enabled MTC workloads to run
efficiently on Accelerators Future Work

* Enabled MIMD programmability on
MTC and Accelerators

SIMD architecture
* Swift/T integration improves

programmability
1,000+ Tasks/second
T programming platforms on
: : GeMTC
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* Evaluate this work on real - Astronomy
Suite of Applicati f :

Further exploration of Intel
MIC and MTC

 Enable GeMTC to utilize
OpenCL and expand hardware
support.

* Evaluate alternative

GeMTC — http://datasys.cs.iit.edu/projects/GeMTC
Swift - http://www.ci.uchicago.edu/swift/main/
NVIDIA - nvidia.com/object/cuda_home new.html
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