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We consider optimization problems governed by time-dependent parabolic PDEs
and discuss the construction of parallel preconditioners based on the parareal
method for the solution of quadratic subproblems which arise within SQP meth-
ods. In the case without control constraints, the optimality system of the sub-
problem is directly reduced to a symmetric PDE system, for which we propose
a preconditioner that decouples into a forward and backward PDE solve. In the
case of control constraints we apply a semismooth Newton method and apply
the preconditioner to the semismooth Newton system. We prove bounds on the
condition number of the preconditioned system which shows no or only a weak
dependence on the size of regularization parameters for the control. We pro-
pose to use the parareal time domain decomposition method for the forward and
backward PDE solves within the PDE preconditioner to construct an efficient
parallel preconditioner. Numerical results are presented. The talk is in parts
based on joint work with Anton Schiela.
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