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A. Grothey An Object-Oriented IPM for Structured QP/NLP Problems

Exploiting Parallelism: Bordered Block-Diagonal Structure:

� Distribution of computations:

Factorize

proc n

proc n

proc 1

proc 1

Solve

x = L  (y − B L  D x )

nnn
−1

y = D  z1
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0
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Φ
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Communications

On all processors

On separate processors
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A. Grothey An Object-Oriented IPM for Structured QP/NLP Problems

Tree representation of matrices:0
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C32

Structure Exploiting Linear Algebra

Every block of A;Q;� should have special structure exploiting linear algebra

� Blocks may be nested

� All blocks may be of di�erent structure

CORS/INFORMS 2004, 16-19 May 2004, Ban� 10



A. Grothey An Object-Oriented IPM for Structured QP/NLP Problems

Structures of A and Q imply structure of �:
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A. Grothey An Object-Oriented IPM for Structured QP/NLP Problems

Structures of A and Q imply structure of �:
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A. Grothey An Object-Oriented IPM for Structured QP/NLP Problems

Tree Representation of Augmented Matrix

D
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1 Φ2

Φ Φ12 Φ10 11 12 Φ Φ Φ Φ21 22 23 20 21 22 23

32

Φ

Φ Φ30

Γ Γ Γ Γ

Χ

31Χ

Γ11

Sparse Augmented System Matrices
TQ11 Q31

C31B12

� Same tree as for A, but nodes are augmented system matrices

� Blocks can be reordered automatically by re-assigning pointers
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A. Grothey An Object-Oriented IPM for Structured QP/NLP Problems

Object-oriented approach:

Di

Bi

RankCorrector

Rank corrector

implementations

D

R

SparseMatrix

general sparse

linear algebra

matrix

y=Mtx
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SolveLt

SolveL

factorize

Schur complement

Implementations based on

BorderedBlockDiagonal

M
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Rebuild tree with matrix interface structures
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A. Grothey An Object-Oriented IPM for Structured QP/NLP Problems

ALM: Structure of matrices A and Q:
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A

A

B

B

A

B

d d d d

B

B

A

B

A

A

1
CCCCCCCCCCCCCCCCA

0
BBBBBBBBBBBBBBBBB@

−1

Q

Q

Q

Q

1
CCCCCCCCCCCCCCCCCA
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