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System architecture and technology: 
Testbed 1 compute node
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System architecture and 
technology: Blades
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Why focus on applications? 
Theory vs. Practice
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EuroEXA: co-design, demonstration and 
evaluation using exascale-class apps

CG)$/)+#Q/+)$$')--+3/)&30%$'0%'&@#'"#/0%=34*")7+#'C*"0CD<'-"0&0&P-#R'+#$$0%$'
+#)"%&')%9'-"04"#$$'$0'=)"

B:J=

K=0>

J%,*Y_

J%,*8+4+8'-L

>J;<11

!

"!

!"
#

$%
&

'
("

#
$%

&
'

)%
*+

$%
&

'
,-.

..
/0

1

" !

#

B:>7[C0>BB

K)G=5'
1<7J

D5L+ E1<'8K1> EYJ \DC\:7

D?; #\><
B%H.",+.`%-')(

aH+)-H,*:&4.%&&"

D&-.")",L
',+(%*85+&&'G'8+-'")

1E=0>

d



:/7),/'$');<)#**&+%#,+-.$=

! /P*&-.")(*:H."4%+)*+445'8+-'")*4+.-)%.&

! /b*+445'8+-'")&*8"6%.')(*-9.%%*',4".-+)-*+445'8+-'")*$",+')&
! ,+32)&#')%9'>#)&@#"'TE1<'8@*B:J=@*K1>X

! !@P$3/$')%9'#%#"4P'TEYJ@*D5L+@*\DC\:7@*D?;#\><@*1<7J@*D&-.")",L*',+(%*85+&&'G'8+-'")@*aH+)-H,*:&4.%&&"X

! 83=#'$/3#%/#')%9'7303%=0"2)&3/$'TB:>7@*B%H.",+.`%-')(@*K)G=5'@*>J;<11X

! 79%&%*$",+')&*I'55*.%cH'.%*%A+&8+5%8",4H-')(*')*)%+.*GH-H.%

! DEdD@*\DC\:7@*B:J=*+)$*aH+)-H,*:>0<:>>=*4+.-*"G*0<D!:*;:DY>

! D445'8+-'")&*G".*4".-')(@*$%,")&-.+-'")@*%6+5H+-'")@*%A-.+4"5+-'")@*8"#$%&'()

CG)$/)+#Q/+)$$')--+3/)&30%$'0%'&@#'"#/0%=34*")7+#'C*"0CD<'-"0&0&P-#R'+#$$0%$'
+#)"%&')%9'-"04"#$$'$0'=)"

Y^



Co-design for EuroEXA architecture
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Motivation:
Programming environment
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! Deep memory hierarchies
! Accelerators: GPUs, FPGAs, vector, TPU, etc.
! Timing variability: thermals, DVFS, near threshold, interconnect energy saving
! Manual tuning of data placement, scheduling, explicit communication

=> long development times, uneconomic, correctness and performance issues
! Users often do not know how many nodes to ask for
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! Interactive and urgent computing
! Virtualization => timing variability?
! Dynamic resource sharing
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EuroEXA programming environment
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OmpSs parallel programming model

! 1&)"1$=)23+PR'`#P'/0%/#-&$
! Sequential task-based program
! View of a single address/name 

space
! Happens to execute in parallel: 

automatic runtime
computation of dependencies
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#define BS 128

void matrix_multiply ( float a[ BS][ BS], float b[ BS][ BS], float c[ BS][ BS])
{
#pragma HLS inline

int const FACTOR = BS/ 2;
#pragma HLS array_partition variable=a block factor=FACTOR dim =2
#pragma HLS array_partition variable=b block factor=FACTOR dim =1

// matrix multiplication of a A*B matrix
for ( int ia = 0; ia < BS; ++ ia )

for ( int ib = 0; ib < BS; ++ ib ) {
#pragma HLS PIPELINE II=1

float sum = 0;
for ( int id = 0; id < BS; ++id)

sum += a[ ia ][id] * b[id][ ib ];
c[ ia ][ ib ] += sum;

}      
}
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OmpSs supports SMPs, GPU, 
clusters, even FPGAs
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EuroEXA application requirements
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Astronomy image classification
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