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Problem Statement
e Can we design a communication library for UPC/OpenSHMEM/CAF?
- Scalable on large InfiniBand clusters
- Provides equal or better performance than existing runtime
e Can this library support both MPI and UPC/OpenSHMEM/CAF?
Individually, both with great performance

e Deadlock when a message is sitting in one runtime, but application
calls the other runtime
e Current prescription to avoid this is to barrier in one mode (either
PGAS (UPC/OpenSHMEM/CAF) or MPI) before entering the other
Having multiple runtimes result in bad performance!!!
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e Unified Communication Runtime (UCR) extends MVAPICH2 and

provides support for MPI and PGAS (UPC/OpenSHMEM)/CAF) * Resources shared between MPI and UPC/OpenSHMEM/CAF
e No deadlock because of single runtime - Connections, buffers, memory registrations
e Consumes lesser network resources - Schemes for establishing connections (fixed, on-demand)
e MPI| Performance not harmed and UPC/OpenSHMEM/CAF performance - RDMA for large AMs and for PUT, GET

not penalized

Evaluation using UPC-NAS Benchmarks OpenSHMEM Atomics and Broadcast Performance
NAS MG - UPC Benchmark NAS FT Hybrid (UPC+MPI) Atomic Operation Latency Broadcast (256 processes) Latency
: mhaidides y = UPCGASNet 8 .OpenSHMEM-GASNet o VY v v v v v v v v v v v v v v
4.5 B UPC-OSU 30 BUPCOSU lOpenSHMEM-OSU 1000000
4 7 “ Hybrid(MPI+UPC)-0SU 100000
» 35 L R B R e e e R R
(O] 3 10000
E 55 20 “¢=0OpenSHMEM-GASNet (Linear)
. 1000
5 15 <B-0penSHMEM-GASNet (Tree) N
1.5 10 100 |—#~OpenSHMEM-OSU e -
10 - -
1 e B mme B OB B B E B e
0.5 1T+ "7
0 0 - fadd finc cswap swap  add inc 4 16 64 256 1K 4K 16K 64K 256K
B-64 C-64 B-128 C-128 B-64 C-64 B-128 C-128 Message Size
Benchmark Class-No. of Processes Benchmark Class-No. of Processes
Evaluation using CAF-NAS Benchmarks Application Evaluation
NAS CAF Benchmark (Class C) NAS CAF Benchmark (Class D) 2D FFT Out-of-Core Sort
10 250 4.5 - 2000
= GASNet-IBV " GASNet-IBV 4 % OpenSHMEM-GASNet 1800 o
_ adoop
B GASNet-MPI 5 GASNet-MPI ] " OpenSHMEM-OSU  ,.o,  § 1600 -
= 8 V2 200 3.5 P70 8 4400 H Existing
= 12% Mv2X 9% 3 - £ 1200 | -
2 ¢ 150 - 2.5 = 1000 -
= c
2 - 2 800 -
4 100 15 - 8 600 -
1 - & 400 -
2 7 1 50 - 1 18% 05 - 200 -
] 0 -
0 - : : 0- : . . 0 , A i , i 512p-250G 1,024p-500G
cg.C.128 ep.C.128 ft.C.128 mg.C.128 bt.D.256 ¢g.D.256 ep.D.256 ft.D.256 mgq.D.256 sp.D.256 3 6 8 96 5 No. of Processes - Input Data
Benchmark Class-No. of Processes Benchmark Class-No. of Processes No. of Processes No. of Processes
Conclusions i ; f f
. e Promising: MPlI communication not harmed; Better performance for UPC
Network Resource Consumption 5 P /
OpenSHMEM/CAF
— 80 ¥ Hybrid(MPI+OpenSHMEM)-GASNet e Hybrid MPI+OpenSHMEM Graph500 Benchmark: 13X improvement for 16,384
m :
S ® Hybrid(MPI1+OpenSHMEM)-OSU processes
I= 60 e Hybrid MPI+UPC FT NAS Benchmark: 34% improvement for Class-C 128 processes
%— e CAF EP NAS Benchmark: 18% improvement for Class-C 256 processes
©40 - Publications:
> e J. Jose,S. Potluri, H. Subramon, X. Lu, K. Hamidouche, K. Schulz, H. Sundar and D. K. Panda,
g 20 - Designing Scalable Out-of-core Sorting with Hybrid MPI+PGAS Programming Models (PGAS '14)
g e J.Jose, K. Kandalla, S. Potluri, J. Zhang and D. K. Panda, Optimizing Collective Communication in
0 - OpenSHMEM, Partitioned Global Address Space Programming Model (PGAS '13)
32 64 128 256 512 e J. Jose, S. Potluri, K. Tomko anc.:I D. K. Panda, Designing Scalablg Graph500 Benchmark with Hybrid
N ¢p MPI+OpenSHMEM Programming Models, Int'l| Super Computing Conference (ISC '13)
O. OT FTOcesses e J.Jose, K. Kandalla, M. Luo and D. K. Panda, Supporting MPIl & OpenSHMEM over InfiniBand:
e Network resources shared among MPI and PGAS (UPC/OpenSHMEM) Design and Performance Evaluation, Int'| Conference on Parallel Processing (ICPP '12)
PY Lesser resource requ”'ement because Of Single runtlme o Jose, M. LUO, S. Sur and D. K. Panda, Unlfylng UPC and MPI Runtimes: Experience with
o Achi bett labilit MVAPICH, Partitioned Global Address Space Programming Model (PGAS '10)
chieves better scalablliity e J. Lin, K. Hamidouche, X. Lu, M. Li and D. K. Panda, High-performance Co-array Fortran support
| with MVAPICH2-X: Initial Experience and evaluation, HIPS 15

ased G,

P

£
7

” MVAPICHZ / MVAPICHZ2-X: MPI / PGAS This research is supported in part by

)
2. I S - National Science Foundation grants
o? http:/ /nowlab.cse.ohio-state.edu/ $ MVAPICH over Infiniband,10GE/iWarp & RoCE #0OCI-0926691, #OCI-1148371 and

Laboratory - http://mvapich.cse.ohio-state.edu,/ BCCF-1213084.

Network-Based Computing Laboratory




