*PSI

FETASCALE SYSTEM INTERCONNECT PROJECT

MPI

— "
A WDM—

320Gbps
®3

110

60
320G bpsx 2WDM

MPI

5 .
Eig1

-MPI

P> ;
—_— 2006 2007 .

v
v
v

v

\ 4
A 4

I

Y
N

W
A
\



- Network Interface Card .




m 32 64

n XFP  1/10

= MPI

BlueGene/L

10

- EEEn - 1




1-1 (1)

0.1s 10ms 1ms 0.1ms 104 s 14 s 0.1y s 10ns 1ns 0.1ns -
0

: MEMS: MicroElectro Mechanical System
: AOTF: Acousto-Optic Tunable Filter ( ) 1

PPLZT. (Pby,La)@ry Ty ) sOs (
NEDO V4




Arbiter IF

LEAF IF N

LEAF IF - |

Traffic |_
manager| | optica, | oinc.
Transceiver
1
3.
Arbiter IF

Traffic
manager

Optical e

>
m Switch

Controller

Transceiver

2

2x2
1
2006 1
2

( ) 10 Gbps x 1

45 ns

1.2ps
= FPGA )

10




E=x
12

K IF

MPI

or




A
a0 10
1
10 6 12
1/64 0.9 ?
(64 ) \/
1.4 2.9 2
*
PSI August 4, 2005 13
2-1
E . (AND/OR/MIN/MAX/SUM )
[ J
> |I3nupfgr —
[EEH [ ~

14




2-2 MPI

SysteMorph

15

(PSI-SIM)

16




> I .24GF|0p/s
384GFlop/s
>

Xeon 64

0.01

0 2500 5000 7500 10000
Problem size

v real
v prediction (ideal
network, 1 node)

A prediction (ideal
network)

»> (64 nodes)

17

PSI-SIM

*

4. ANA

o

? I J J 1. BSIM-Parser

2. BSIM-Logger

Open-FMO

All Rights Reserved, Copyright (C) PETASCALE SYSTEM INTERCONNECT PRQJECT 20052006,2007 18




BSIM-Parser/Logger

20070813 All Rights Reserved, Copyright (C) PETASCALE SY STEM INTERCONNECT PRQJECT 2005,2006,2007

19

b BSIM-Parser/Logger
?' -

BSIM-Parser

BSIM-Logger

(NSIM) NDL

All Rights Reserved, Copyright (C) PETASCALE SYSTEM INTERCONNECT PRQJECT 20052006,2007

20

10



fooO{ foo(){
/Inst. Block A N -
ifor (i=0ii<nii++) { | A BSIM_ADD_TIME(10ms)
Inst. Block B |
if (hoge) { 1 MPI_Comm.

Inst. Block C |_/

Jelse { | ¥ BSIM_ADD_TIME(Ims)
Inst. Block D | /
} A O
Inst. Block E ! ,v'_BSIM_ADD_TIM E(15s) !
i | |»¥.BSIM_ADD _TIME(15s)_
1

) 4
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foo(){

Calc. BlockA
for (5 for (;;){
Calc. Block B
if (hoge if (hoge) {
& Calc. BlockC
}else{ }else {
Calc. BlockD
)Calc. Block E
} }
MPI MPI MP
Calc. BlockF Calc. BlockF
} } }

iflswitch Loop
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divide & conquer

- | endif

subroutine fft(dir, x1, x2)

else if (layout_type .eq. layout_2d) then
call cffts1(-1, dims(1,3), x1, x1, scratch)
call transpose_x_z(3, 2,x1,x2)

call cffts1(-1, dims(1,2), x2, x2, scratch)
call transpose_x_y(2, 1,x2,x1)
| callcffts1(-1, dims(1,1), x1, x2

|

FFT
subroutine transpose_x_y_local(d, xin, xout)
do k=1, d(3)
doi=1,d(1)
doj=1, d(2)
NICALC | xout(j,k,)=xin(i,j,k) |
end do
end do
end do
return

subroutine transpose_x_y_global(d, .xout)

call mpi

|_alltoall(xin, .

.. commslice2, ierr)

|

subroutine transpose_x_y(! in, xout)

| calltranspose_x_y_local(dims(1,I1),xin, xout)
call transpose_x_y_global(dims(1,11), xout, xin)
call transpose_x_y_finish(dims(1,12), xin, xout)
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> I ; Reference Networ k Description for PSI-NSIM (topology
; by shibamura@isit.or.jp (name "psihexa-infini band-cluster")

5 (simulation "sim-psihexa" ; Simulation name :N " itchi "
; (clog_filename "xhpl.n2000.4x4.16n0des O.clog2”)  : Node-Switchinterconnection part
(clog_filename "xhpl.n5000.4x4.16 nodes. 0.clog2")

(nlog_filename “log/psi-nsim") (connect (pcc:0:0 ibsw0:0:0) (pcc: 1:0 ibs wo: 0:1)
(olog_filename “log/nsim") (pcc:2:0ibsw0:0:2) (pcc:3:0 ibswo: 0:3))
(stdoutput true) (connect (pcc: 4:0 ibsw0: 0:4) (pcc: 5:0 ibswo: 0:5)

(debug false)

) : end simulation (pcc:6:0 ibsw0:0:6) (pcc: 7:0 ibswO: 0:7))

(connect (pcc:8:0 ibsw0: 0:8) (pcc: 9: 0 ibs wo: 0:9)

; Node configuration (Intel Xeon 3.0GHz, Single Core) (pce:10:0ibswo: 0:10) (pee:11:0 ibswo:0: 11))

- (network"psihexa-linux' (connect (pcc:12:0 ibsw0:0:12) (pcc:13:0 ibsw0:0:13)

(node =~ (pce:14:0 ibswo: 0: 14) (pec: 15:0 ibswo:0: 15))
(name "pcc") ) ; end topolog y

(number node 16)

(number port 1)
; (powerconsumption 0.001mw)
) ;end node

) ; end networ k

; InfiniBand switch configuration
(switch
(name "ibsw0")
(number switch 1)
(number port 16)
(bandwidth 4Gbps)
(packet 2048B:size)
(packet 1024B:payload)
(latency 17usec:startup)
(latency 200nsec :pre)
(latency 10ns ec: post)
; (powerconsumption 0.002mW)
) ;end switch
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(HPL)
2. B:SIM-Logger
3. NSIM 1. InfiBand
* CPU: Intel Xeon 3.0GHz 16 1CPU/
* InfiniBand IxLink DDR 4Gbps 11.6p sec.

:1,024B
100nsec. 3m

$
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