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single, shared data structure/ 
global indexing

e.g., access A(4,3) rather than 
buf(7) on task 2

Physically distributed data
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local memory

Shared Object

copy to local m
em

ory

get

compute/update

local memory

Shared Object

co
py

 to
 s
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local memory

put
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local buffers on the 
processor

global arrays 
representing 
matrices

•

•

=

=

nga_getnga_put

dgemm
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local buffers on the 
processor

more scalable!
(less memory, 
higher parallelism)•

•

=

=

getatomic accumulate
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message passing
MPI

P1P0
receive send

P1P0
put

one-sided communication
SHMEM, ARMCI, MPI-2-1S
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call ga_lu_solve(g_a, g_b)

instead of
call pdgetrf(n,m, locA, p, q, dA, ind, info)
call pdgetrs(trans, n, mb, locA, p, q, dA,dB,info)
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thermal flow 
simulation

Visualization and image 
analysis 

electronic structure glass flow 
simulation

material sciences molecular dynamics

Others: financial security forecasting, astrophysics, geosciences

biology
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Lennard Jones Potential
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Application Driver
(compute xo)

Application Driver
(compute xo)

TAOTAO

GA 
Linear Algebra

Factory

GA 
Linear Algebra

Factory

Lennard
Jones

System
(computes E,F)

Lennard
Jones

System
(computes E,F)

GA
(inter-process 

communication)

GA
(inter-process 

communication)

GA 
DAD Factory

GA 
DAD Factory

VisualizationVisualization

E F S

{
xi+1

F
E

xi

dx

dx

F     - gradient    
E(x) - energy    x  - coordinates
S     - update    dr - array descriptors
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