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_This research has realized a parallel distributed computing environment that
accelerates MPI execution, taking advantage of network programmability brought by SDN (Software

Defined Networking) and MPI program characteristics. In more detail, the ?roposed method in this
paper dynamically controls a sequence of network flows on OpenFlow Controller in a

software-programming manner. We have shown that the proposed method in this research is effective to
reduction of execution time for MPI collective communications such as MPI_Bcast and MPI_Allreduce.
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OpenFlow Controller

og File Control Sequence
(fime=0.0054 type=14 group ID=2 proc ID=0 1) Operation A: Group I
time=0.0062 type=13 group ID=1 proc1D=7 Group Ds=[1,2,6,..] [Members=[0,1,2,3,4.]
time=0.0077 type=8 groupID=9 proc .15 =[0,3,1,.]IP [10025,
time=0.0081 type=3 groupID=0 proc ID=6 2) Operation F ; 10.029,10.15.15, ..]

time=0.0093 type=1 groupID=2 proc ID=8cmt=Beast | Group Ds=[0,3,7,..] |Cmoup2:
(time=0.0112 type=9 group ID=12 proc ID=1 Broadcasters =[2,0, 6, .j(Members=[0,1,2,3,4 ]

Event list with scope information Attribute information

MPI
CLOG-2
MP1
IP
rank MPI

ts=0.230285 icomm=0 rank=3 thd=0 type=comm et=IntraCommCreate icomm=2 rank=3
ts=0.273049 icomm=0 rank=1 thd=0 type=comm et=IntraCommCreate icomm=2 rank=1
ts=0.538578 icomm=0 rank=2 thd=0 type=bare et=11

t5=0.538581 icomm=0 rank=2 thd=0 type=cago et=601 bytes=10.0.0.3

t5=0.538586 icomm=0 rank=2 thd=0 type=bare et=12

t5=0.543090 icomm=0 rank=6 thd=0 type=cago et=601 bytes=10.0.0.7

ts=0.543094 icomm=0 rank=6 thd=0 type=bare et=12

5=0.569542 icomm=0 rank=0 thd=0 type=msg et=recv icomm=0 rank=0 tag=9999 sz=1
ts=0.584925 icomm=0 rank=2 thd=0 type=bare et=13

t5=0.584932 icomm=0 rank=2 thd=0 type=msg et=recv icomm=0 rank=0 tag=0999 sz=1

Il 1P Address
Il Collective Communication [l Sender (MPI_Bcast)

Ml Group creation

3:

int root = 0;

// Initializing MPE logging
MPE_Init_log();

// Custom events

eventl = MPE_Log_get_event_number ();
event2 = MPE_Log_get_event_number ();

// Recording a custom event with IP address
MPE_Log_event (event2, 1, my_ip_addr);
MPI_Bcast (&lin, 4, MPI_INT, root, MPI_COMM_WORLD);
// Identifying the process that broadcasts
MPE_Log_receive (root, 9999, 1);

// Finalize MPE logging

MPE_Finish_log ("log_test01");

4:

rank
call 4 MPE
MPE_Log event global rank
local rank 1P
MP1_Bcast
MPI_Log_receive

MPE_Log_receive 9999

MPE
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type
scope
rank 2
global rank
{itype=>"Bcast", :group=>[0], :src=>0.}
L group=>[7, 2], :sre=>nil}
>"Bcast", :group=>[2, 7],
{:type=>"Allreduce", :group=>{0], :src=>nil }
{0=>[0,1,2,3,4,5,6,7],7=>[4,5,6,7],2=>[0,1,2,3]}
{0=>["1000.1","10.0.0.2","10.0 '10.0.0.4","10.0.0.5","10.0.0.6","10.00.7", "10.0.0.8"],
7=>["1000 10.0.06","10.0.0 10.00.8"],
2=>["1000.1","10.0.0.2","10.0.0.3","10.0.0.4"]}
Il Event List
M Group Dictionary
B Address Dictionary

Model SGI® Rackable™ Half-Depth Server C2005V
CPU Intel® Xeon® E5-2630L 2.00GHz 6core x2

Memory 64GB (DDR3 1600 8GB DIMM x8)

NW I/F Gigabit Ethernet port x8

HDD 1TB SATA 7200rpm x8 (HW RAIDG6)
2: .

Model SGI® Rackable™ Half-Depth Server C1001
CPU Intel® Xeon® E5-2620L 2.00GHz 6core x2

Memory 64GB (DDR3 1600 8GB DIMM x8)
NW I/F Gigabit Ethernet port x7
HDD 500GB SATA 7200rpm x1
2 global routine
MP1_Bcast, MP1_Allreduce 2

local routine( MPI_Bcast, MP1_Allreduce)
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