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Data Distibution Using Template
« Template

— virtual array representing data(index) space
— array distribution, work-sharing must be done using template

Example)
0 100
double array[100];
#Hpragma xmp nodes p(4) declare node set
#pragma xmp template t(0.:99) declare template
0 100
template t(0:99
#pragma xmp distribute t(BLOCK) on p distribute template
#pragma align array[i] with t(i) distribute array : owner of t(i) has afi]
0 25 50 75 100
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Data Synchronization of Array(shadow)

- Shadow Region
— In XMP, memory access is always local

— duplicated overlapped data distributed onto other nodes
— data synchronization: reflect directive

o 1 2 3 4 5 6 7 8
2 |

#pragma xmp shadow afl:1] declare shadow

NODE3 N

NODE4

9 10 11 12 13 14 15

#pragma xmp reflect a synchronize shadow

2019/12/13 PCCCl19iiiooo 7



Data Synchronization of Array(gather)
o gather array data (collect entire elements)
0 #pragma xmp gather(var=list)

##pragma xmp gather(var=array)

o 1 2 3 4 5 6 7
array(] |

processs | | 1] [

all elements of the array get correct data

8 9 10 11 12 13 14 15
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Put operation in tasklet

e put_ready clause: indicates that the specified data may be written by the
associated PUT operation

e This clause has the dependence-type out for the specified data on a node since its values are
overwritten by the remote node.

e put clause: indicates that the PUT operation may be performed in the associated

structured block.

e At the beginning of the block, the task waits to receive the post notification with the tag by the
put_ready clause to indicates that the data is exposed in the target node for the PUT operations.

Node 1 Node 2
#pragma xmp nodes P(2)
*  When output dependencies for the data are satisf int A:[*],B, C, D, tag;
ied before executing the block, the clause expose
s the data for the PUT operation from the specifie
d set of nodes by sending the post notifications to
these nodes, starting the PUT operations eventua
lly in remote nodes. Then, it waits until remote op
erations are done. When the task receives the co #pragma xmp tasklet in(A) out(C) on P(1)
mpletion notification of the PUT operation, the bl C=A: /% task B */
ock is immediately scheduled. ’
*  When the post notification is received, the task is
scheduled to execute the calculation and PUT ope  #pragma xmp tasklet out(A) put(tag) on P(2)
ration in the block. When the execution of the blo A:[1]=1; /* taskC */
ckis finished, the data written by the PUT operati
on is flushed and the completion notification is se
nt to the node matched by the tag.

#pragma xmp tasklet in(A) out(B) on P(1)

B=A; /* taskA */ A start

complete

\
put

9

#pragma xmp tasklet in(A) out(D) ¥
put_ready(A, P(1), tag) on P(1)
D=A; /* taskD */




XcalableACC (XACC)DEARNREZ S

XcalableACC = XcalableMP + OpenACC
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Processing model of XACC

Array/Work

Distribution among nodes #pragma acc device d = nvidia(9:3)

#pragma xmp reflect init (a) device

#pragma xmp Loop (1) on t(i)
» Comm. | for (int 1 = 0; 1 < 100; i++){
between CPUs #pragma acc kernels Loop on device(d)
for (int j = 0, j < 100; j++){
EEEEEEEE] ali][j] = ...
}
}
R
Direct Comm. #pragma xmp reflect_do (a)
between ACCs

PACC19> >RSI
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