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Parallelization of MIP solvers

b
P dant oy
SEEHTR

MIP solvers: LP based Branch-and-cut algorithm

x, £0

Subproblem
(sub-MIP)

Subproblems (sub-MIPs) can be processed independently

:> B&C is suitable for parallelization

Utilize a large number of processors
for solving hard problem instances




Ramp-up: Branching Trees
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Ramp-up: Branching Trees
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Execution Time (sec.)
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roli3000.mps : MIPLIB2010
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# of CPU cores

5271

48

CPU : AMD Opteron 6174(2.2GHz) x 4
2> 4837

RAM : 256GB

OS : Fedora 15
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Execution Time(sec.)
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SDPARA 7.3.3 on Intel Xeon X5670 (16node x 12cores)

14000

12000

10000

i
=z 8000
o
E
E
£
.9
=]
2 6000
1]
L]
L

4000

x 68.0 x 86.80
2000
. x 89.36 x 113.91
0 .—__ T
1(1x1) 6(1x6) 12(1x12) 16(16x1) 96(16x6) 192(16x12)

m Total 12996.53 2323.27 1920.09 1013.12 191.14 149.74
B ELEMENTS 12666.05 2211.1 1727.31 837.96 141.74 111.19
= CHOLESKY 157.38 59.16 150.14 13.14 5.46 5.19

Problem: Be.1S.SV.pggt1t2p.dat-s




Post peta-scale supercomputer

Each CPU has Vector and
Scalar Processing Units T [ [

10,000 ~ 25,000 nodes in | === scalar Scalar Scalar

SO0GE/s 2~ 3TFlops/Socket

ohe supercomputer " .. SR .

Total performace 100 ~ " |woce:

300 Pflops e evimopese Ll SI0SEME

SDPARA on peta-scale 7 =

supercomputer e
Generating SCM : Scalar [ — & neeme )

- £

_-'f‘- -.-.

Cholesky Factrization of
SCM : Scalar and Vector

We can solve very large-
scale SDPs:

n and m >> 1 million
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