Summary of DA-PWC Performance
Data
Data for this analysis were taken from Region 5 (41870 points total) of the Fungi sequence classification at http://salsahpc.indiana.edu/millionseq/fungi2/fungi2_index.html
	Dataset
	# Points
	# Clusters
	Description

	A
	12579
	4
	Region 5 sub cluster 2 (of 10) split into 4 (# clusters)

	B
	20000
	10
	Region 5 first 20k points split into 10 clusters

	C
	40000
	10
	Region 5 first 40k points split into 10 clusters


Parallel Libraries
	Dataset
	C#
	Java

	
	MPI
	Tasks
	MPI
	Tasks

	A
	MPI.NET v1.0.0
	Microsoft Task Parallel Library .NET v4.0
	OpenMPI v1.7.5rc5
	Habanero Java (HJ-lib) v0.1

	B
	MPI.NET v1.0.0
	Microsoft Task Parallel Library .NET v4.0
	OpenMPI v1.8.1
	Habanero Java (HJ-lib) v0.1.1

	C
	MPI.NET v1.0.0
	Microsoft Task Parallel Library .NET v4.0
	OpenMPI v1.8.1
	Habanero Java (HJ-lib) v0.1.1


Parallelisms
	Total
	T
	P
	N
	Total
	T
	P
	N
	Total
	T
	P
	N

	
	
	


Where,
T - # of concurrent tasks per MPI process
P - # of MPI processes per node
N - # of nodes

	Dataset
	Parallelisms Tested

	A
	1,2,4,8,32,64,128,256

	B
	64,128,256

	C
	64,128,256


System Information
	System
	Description

	Tempest
	32 nodes, each has 4 Intel Xeon E7450 CPUs at 2.40GHz with 6 cores, totaling 24 cores per node; 48 GB node memory and 20Gbps Infiniband (IB) network connection. It runs Windows Server 2008 R2 HPC Edition – version 6.1 (Build 7601: Service Pack 1).
[image: ]

	FutureGrid - India
	128 nodes, each has 2 Intel Xeon X5550 CPUs at 2.66GHz with 4 cores, totaling 8 cores per node; 24GB node memory and 20Gbps IB network connection. It runs Red Hat Enterprise Linux Server release 5.10.
[image: ]




Performance Results
Dataset A – 12579 Points


Note, the TxP patterns that gave the best performance for a given number of node is highlighted in blue rectangle.


The highlighted section of above graphs is presented below.

The above graphs shows 4 different intra-node parallelism patterns – 1x8, 2x4, 4x2, and 8x1. Note how 8x1 performs poorly compared to the other three in OMPI. This happens due to the topology of FutureGrid machines where a socket contains only 4 cores. Therefore running 1 MPI with more than 4 tasks doesn’t yield good performance.
The best pattern for OMPI happens to be 1x8 – highlighted in green.


A different representation of the above graph shows the effect of TxP patterns more clearly.
[bookmark: _GoBack]


Dataset B – 20k Points
// TODO


Dataset C – 40k Points

Note how 1x8 keeps the best performance still for this data
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Dataset A - Performance with varying nodes for different TxP combinations

ScaledMPINET	10.814243999999999	4.3795289999999998	2.8894879999999996	1.4575959999999999	0.69336399999999998	0.34196399999999999	4.8895	2.8188089999999995	1.4769439999999998	0.69794199999999995	0.365813	0.19826799999999997	5.5919569999999998	2.2753639999999997	1.5832599999999999	0.76551999999999987	0.38597999999999999	0.200683	2.9836239999999998	1.461516	0.68299699999999997	0.37181900000000001	0.19783399999999998	0.12092499999999998	2.3682119999999998	1.965873	0.78301299999999996	0.38849299999999998	0.20638099999999998	0.11584999999999999	2.907877	1.1756219999999999	0.77930999999999995	0.41736799999999996	0.195377	0.10826899999999999	1.3857969999999999	0.69958699999999996	0.36722699999999997	0.19093199999999999	0.12156899999999998	8.1788E-2	1.485617	0.73589599999999999	0.378245	0.19311600000000001	0.109375	7.3261999999999994E-2	1.331253	0.76622699999999999	0.39433099999999999	0.20752899999999999	0.10716299999999999	6.8739999999999996E-2	1.507436	0.61178599999999994	0.38991399999999993	0.20395199999999999	0.10847199999999999	6.1165999999999998E-2	OMPI	1x1	1x1	1x1	1x1	1x1	1x1	1x2	1x2	1x2	1x2	1x2	1x2	2x1	2x1	2x1	2x1	2x1	2x1	1x4	1x4	1x4	1x4	1x4	1x4	2x2	2x2	2x2	2x2	2x2	2x2	4x1	4x1	4x1	4x1	4x1	4x1	1x8	1x8	1x8	1x8	1x8	1x8	2x4	2x4	2x4	2x4	2x4	2x4	4x2	4x2	4x2	4x2	4x2	4x2	8x1	8x1	8x1	8x1	8x1	8x1	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	2	4	8	16	32	64	2	4	8	16	32	64	4	8	16	32	64	128	4	8	16	32	64	128	4	8	16	32	64	128	8	16	32	64	128	256	8	16	32	64	128	256	8	16	32	64	128	256	8	16	32	64	128	256	4.4151400000000001	2.6175899999999999	1.3059099999999999	0.65619000000000005	0.34244999999999998	0.17788000000000001	2.57192	1.41842	0.76217999999999997	0.34198000000000001	0.17817	9.2730000000000007E-2	2.24674	1.2237800000000001	0.66803999999999997	0.37152000000000002	0.20966000000000001	0.13159000000000001	1.4481900000000001	0.74306000000000005	0.34873999999999999	0.17960999999999999	9.1759999999999994E-2	5.1589999999999997E-2	1.2256400000000001	0.66425999999999996	0.37714999999999999	0.21126	0.12436	6.3579999999999998E-2	1.1178300000000001	0.68028999999999995	0.36519000000000001	0.19087000000000001	9.7659999999999997E-2	5.9839999999999997E-2	0.72792000000000001	0.34386	0.17732000000000001	9.2469999999999997E-2	5.3359999999999998E-2	4.5100000000000001E-2	0.72202	0.35106999999999999	0.19897999999999999	0.11070000000000001	7.6759999999999995E-2	7.2599999999999998E-2	0.69008999999999998	0.36254999999999998	0.19081000000000001	9.7449999999999995E-2	5.9240000000000001E-2	5.16E-2	1.16031	0.69828000000000001	0.35650999999999999	0.20921999999999999	0.10238	5.9859999999999997E-2	MPINET	1x1	1x1	1x1	1x1	1x1	1x1	1x2	1x2	1x2	1x2	1x2	1x2	2x1	2x1	2x1	2x1	2x1	2x1	1x4	1x4	1x4	1x4	1x4	1x4	2x2	2x2	2x2	2x2	2x2	2x2	4x1	4x1	4x1	4x1	4x1	4x1	1x8	1x8	1x8	1x8	1x8	1x8	2x4	2x4	2x4	2x4	2x4	2x4	4x2	4x2	4x2	4x2	4x2	4x2	8x1	8x1	8x1	8x1	8x1	8x1	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	2	4	8	16	32	64	2	4	8	16	32	64	4	8	16	32	64	128	4	8	16	32	64	128	4	8	16	32	64	128	8	16	32	64	128	256	8	16	32	64	128	256	8	16	32	64	128	256	8	16	32	64	128	256	15.448919999999999	6.2564700000000002	4.12784	2.0822799999999999	0.99051999999999996	0.48852000000000001	6.9850000000000003	4.0268699999999997	2.1099199999999998	0.99705999999999995	0.52259	0.28323999999999999	7.9885099999999998	3.2505199999999999	2.2618	1.0935999999999999	0.5514	0.28669	4.2623199999999999	2.0878800000000002	0.97570999999999997	0.53117000000000003	0.28261999999999998	0.17274999999999999	3.3831600000000002	2.8083900000000002	1.11859	0.55498999999999998	0.29482999999999998	0.16550000000000001	4.1541100000000002	1.67946	1.1133	0.59623999999999999	0.27911000000000002	0.15467	1.9797100000000001	0.99941000000000002	0.52461000000000002	0.27276	0.17366999999999999	0.11684	2.1223100000000001	1.05128	0.54035	0.27588000000000001	0.15625	0.10466	1.9017900000000001	1.0946100000000001	0.56333	0.29647000000000001	0.15309	9.8199999999999996E-2	2.1534800000000001	0.87397999999999998	0.55701999999999996	0.29136000000000001	0.15495999999999999	8.7379999999999999E-2	TxP (top)
Nodes (middle)
Total Parallelism (bottom)


Time (hr)




Dataset A - Performance with varying nodes for different TxP combinations - Selected

ScaledMPINET	8 1 1x8	16 2 1x8	32 4 1x8	64 8 1x8	128 16 1x8	256 32 1x8	8 1 2x4	16 2 2x4	32 4 2x4	64 8 2x4	128 16 2x4	256 32 2x4	8 1 4x2	16 2 4x2	32 4 4x2	64 8 4x2	128 16 4x2	256 32 4x2	8 1 8x1	16 2 8x1	32 4 8x1	64 8 8x1	128 16 8x1	256 32 8x1	1.3857969999999999	0.69958699999999996	0.36722699999999997	0.19093199999999999	0.12156899999999998	8.1788E-2	1.485617	0.73589599999999999	0.378245	0.19311600000000001	0.109375	7.3261999999999994E-2	1.331253	0.76622699999999999	0.39433099999999999	0.20752899999999999	0.10716299999999999	6.8739999999999996E-2	1.507436	0.61178599999999994	0.38991399999999993	0.20395199999999999	0.10847199999999999	6.1165999999999998E-2	OMPI	1x8	1x8	1x8	1x8	1x8	1x8	2x4	2x4	2x4	2x4	2x4	2x4	4x2	4x2	4x2	4x2	4x2	4x2	8x1	8x1	8x1	8x1	8x1	8x1	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	8	16	32	64	128	256	8	16	32	64	128	256	8	16	32	64	128	256	8	16	32	64	128	256	0.72792000000000001	0.34386	0.17732000000000001	9.2469999999999997E-2	5.3359999999999998E-2	4.5100000000000001E-2	0.72202	0.35106999999999999	0.19897999999999999	0.11070000000000001	7.6759999999999995E-2	7.2599999999999998E-2	0.69008999999999998	0.36254999999999998	0.19081000000000001	9.7449999999999995E-2	5.9240000000000001E-2	5.16E-2	1.16031	0.69828000000000001	0.35650999999999999	0.20921999999999999	0.10238	5.9859999999999997E-2	MPINET	1x8	1x8	1x8	1x8	1x8	1x8	2x4	2x4	2x4	2x4	2x4	2x4	4x2	4x2	4x2	4x2	4x2	4x2	8x1	8x1	8x1	8x1	8x1	8x1	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	1	2	4	8	16	32	8	16	32	64	128	256	8	16	32	64	128	256	8	16	32	64	128	256	8	16	32	64	128	256	1.9797100000000001	0.99941000000000002	0.52461000000000002	0.27276	0.17366999999999999	0.11684	2.1223100000000001	1.05128	0.54035	0.27588000000000001	0.15625	0.10466	1.9017900000000001	1.0946100000000001	0.56333	0.29647000000000001	0.15309	9.8199999999999996E-2	2.1534800000000001	0.87397999999999998	0.55701999999999996	0.29136000000000001	0.15495999999999999	8.7379999999999999E-2	TxP (top)
Nodes (middle)
Total Parallelism (bottom)


Time (hr)




Region 5(10)_2(4) 12579 Points 4 Clusters - Selected

ScaledMPINET-1x8	8	16	32	64	128	256	1	2	4	8	16	32	1.3857969999999999	0.69958699999999996	0.36722699999999997	0.19093199999999999	0.12156899999999998	8.1788E-2	OMPI-1x8	8	16	32	64	128	256	1	2	4	8	16	32	0.72792000000000001	0.34386	0.17732000000000001	9.2469999999999997E-2	5.3359999999999998E-2	4.5100000000000001E-2	ScaledMPINET-2x4	8	16	32	64	128	256	1	2	4	8	16	32	1.485617	0.73589599999999999	0.378245	0.19311600000000001	0.109375	7.3261999999999994E-2	OMPI-2x4	8	16	32	64	128	256	1	2	4	8	16	32	0.72202	0.35106999999999999	0.19897999999999999	0.11070000000000001	7.6759999999999995E-2	7.2599999999999998E-2	ScaledMPINET-4x2	8	16	32	64	128	256	1	2	4	8	16	32	1.331253	0.76622699999999999	0.39433099999999999	0.20752899999999999	0.10716299999999999	6.8739999999999996E-2	OMPI-4x2	8	16	32	64	128	256	1	2	4	8	16	32	0.69008999999999998	0.36254999999999998	0.19081000000000001	9.7449999999999995E-2	5.9240000000000001E-2	5.16E-2	ScaledMPINET-8x1	1.507436	0.61178599999999994	0.38991399999999993	0.20395199999999999	0.10847199999999999	6.1165999999999998E-2	OMPI-8x1	1.16031	0.69828000000000001	0.35650999999999999	0.20921999999999999	0.10238	5.9859999999999997E-2	Parallelism (top)
Nodes (bottom)


Time (hr)




Dataset C - Performance with increasing nodes and parallelism

MPINET	4x2	2x4	1x8	4x1	2x2	1x4	2x1	1x2	4x2	2x4	1x8	4x1	2x2	1x4	4x2	2x4	1x8	8	8	8	16	16	16	32	32	16	16	16	32	32	32	32	32	32	64	64	64	64	64	64	64	64	128	128	128	128	128	128	256	256	256	20.155930000000001	9.08338	9.5301600000000004	13.5	9.1071299999999997	9.6555499999999999	9.5	9.4917700000000007	5.0320799999999997	9.1071299999999997	6.3981199999999996	5.0320799999999997	5.27658	6.3671100000000003	2.8929499999999999	3.2172800000000001	4.0729100000000003	ScaledMPINET	14.109151000000001	6.3583659999999993	6.6711119999999999	9.4499999999999993	6.3749909999999996	6.7588849999999994	6.6499999999999995	6.6442389999999998	3.5224559999999996	6.3749909999999996	4.4786839999999994	3.5224559999999996	3.6936059999999999	4.4569770000000002	2.0250649999999997	2.2520959999999999	2.8510369999999998	OMPI	4x2	2x4	1x8	4x1	2x2	1x4	2x1	1x2	4x2	2x4	1x8	4x1	2x2	1x4	4x2	2x4	1x8	8	8	8	16	16	16	32	32	16	16	16	32	32	32	32	32	32	64	64	64	64	64	64	64	64	128	128	128	128	128	128	256	256	256	6.2517899999999997	6.15273	6.0933900000000003	7.3023600000000002	6.1480499999999996	4.4199799999999998	6.2164999999999999	5.1590400000000001	3.2684799999999998	2.25095	2.25319	3.2544499999999998	3.29311	2.7474400000000001	1.29887	1.1980500000000001	1.12263	TxP (top)
Nodes (middle)
Total Parallelism (bottom)


Time (hr)
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