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What is SeDuMi?

@ Optimization over symmetric cones
o linear
e second order
e semidefinite
e complex variables
o free variables

@ Interior point method

e primal-dual

o self dual embedding

o predictor-corrector scheme
@ Open source

e GPL
e Matlab, C

o Widely used
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History

late 1997 Jos F. Sturm starts SeDuMi
summer 1998 SeDuMi 1.0
November 2002 SeDuMi 1.05R5 (last version)

@ robustness, accuracy
@ general success

November 2003 Jos dies
@ Who will continue?

October 2004 AdvOL at McMaster takes over
@ How to continue?

June 2005 SeDuMi 1.1 (new version)
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New website

http://sedumi.mcmaster.ca
powered by Mambo Open Source
40000 visits
600 registered users

e user forum
Bottlenecks

@ memory usage
e time per iteration
e Matlab

Trends

o ATLAS-BLAS
e 64bit, parallel

Introduction

Our role

Development plans

Our own ideas

(]

User input
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What is the most important feature of SeDuMi for you?
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Introduction Matlab environment | 54
History Open source 29
ment plans Robustness 25

e Ease of use 19
Accuracy 12

Speed 12

Symmetric cones 10

Complex variables 3

164
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@ Preprocessing

o widespread use in LP codes

significant savings

no theory for SOCP/SDP

decomposition (Kojima et. al, Plaza Martinez/Krishnan)
mixed techniques

o Adaptive techniques

e corrector type

update method
step-differentiation
neighbourhood parameters
starting point (Freund)

@ Sparse/dense issues

e currently inefficient
o ATLAS-BLAS
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o Converters
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o (sparse)-SDPA—SeDuMi (SDP)
Introduction o Mosek—SeDuMi (SOCP)

Development plans

e modelling language support
@ Miscellaneous

improved infeasibility detection

o QP as SOCP

e new search directions (with intelligent selection)
e new scaling techniques

Implementational issues

e 64bit
e parallelization

Platform independent installer

New user guide
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Introduction min CTaj max bTy
Development plans A — b ATy ts—c
Case studies

reK seK,
Conclusion
where K is
linear R’j

second order {:1; eRE: a2 > |lzog|?, 21 > 0}
semidefinite {X € R™*™ : X > 0}
or any product of these.

@ User input#solver input
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Basic preprocessing |.
@ Detect diagonal SDP blocks

Diag(v) = 0< v >0

o LP in SDP
e source: user or other format

@ Free variables

e Splitting: =24 —x_, z4,z_ >0
o SOCP: g > ||z||

@ Detecting split free variables

e improved robustness, accuracy, less memory
e nonlinearity, fill-in
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Basic preprocessing

Conclusion

Basic preprocessing |l.

v lime (5) Iter Time/iter (s)
problems Total Pre IPM Post
buck 0.3 024 0.0 00 0.3 0.4 00 004 22| 2% 0.0 0.4
buck2 127 58 00 00 12.7] 54 00 00¢ 38 40 03 0.1
buck3 1162.5 4279 0.7 0. 1150.8 4264 1.0/ 0.3 64 74 18.0] 5.7
buck4 12320.8) 3971.4) 63| 21 123145 396660 9.0 2.7 64 76 1924 527
bucks m| 122176.4 m| 26. m| 1221054 m[41.3 m| 110 m| 1110.1)
mater-1 0.3 024 0.0 00 03 024 00 00d 21 21 0.0 0.4
mater-2 1.2 1.4 0.0 01 12 1. 0.0 009 25 29 0.0 0.9
mater-3 56 56 01 O 55 47 00 004 27| 27] 02 0.9
mater-4 23.9 30, 0.3] 10.9 23.5 204 0.1 014 30] 230 0.8 0.7
mater-5 697 1081 0.8 50 687 577§ 03] 024 33 33 21 1.7
mater-6 184.4 42080 2.1|216.1 181.7 20444 07| 0.3 350 39 52 5.7
)shmup1 04 1] 0.0 0.0 0.3 0.3 00 004 17 14 0.0 0.9
lshmup2 741.2 61264 0.5) 0.4 7388 511.4 07 0.4 39 47 19.0, 12.3
lshmup3 8484.0) 70614 52| 41 84730 705300 58| 42 51| 61 166.1] 115
lshmup4 68360.6) 61161.84 32.5| 24.08 68292.9) 6111264 35.3| 25| 63| 864 1084.0] 694.4
rtal 0.2 01 0.0 00 0.2 01 o0 o 21 21 0.0 0.
o2 14.7 42 00/ 0.0 14.6 4.4 00 0.0 36 37 0.4 0.1
o3 752.4 1288 0.6 07 7508 128.64 0.5 0.1 50[ 59 15.0) 2.9
rtod 9080.1] 22254) 56| 124 90667 222209 7.8 148 61 73 1486 304
o5 m| 4546570 m| 16.0 m| 456428 m[21.3 m| 94 m| 4787
ibral 0.3 024 0.0 00 0.3 0.3 00 0.4 26 29 0.0 04
ibra2 125 54 00 00 12.4 53 00 004 41| 43 0.3 0.1
ibra3 1104.5 30128 0.7 020 11029 3004 1.0/ 0.3 68 69 16.2] 4.4
ibra4 13566.5) 381224 63| 2.0f 135501 380740 9.0 27 77| 74 1760 484
uibras m| 1237123 m| 32.0 m| 123639.( mi41.54 m| 129 m| 981.3
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Implemented but not used - why?
e too much, too soon
Case studies o GOOd |f

Step differentiation e close to convergence
Conclusion e numerical problems

Introduction

Development plans

Step-differentiation is turned on

o after 20 iterations
o if 0.9 <feasratio< 1.1
o if CG refinement is needed

Works surprisingly good!
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@ Preprocessing
e decomposing narrow-band matrices
o LP techniques on the linear part
o develop new techniques

Outline

Introduction

pment plans

se studies

Adaptive components

starting point in self-dual model
refined step-differentiation
corrector selection

gathering data about parameters

ATLAS-BLAS
Infeasibility detection
e infeasible SDP library
e weak infeasibility

@ QP as SOCP

ion

Future plans
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