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A Mathematical Formulation of a Global Routing Problem
Concurrently Placing Components in an Electronic Design Automation

Yoichi SHIRAISHI, Tomohisa HIRASAWA
Department of Computer Science
Gunma University, Kiryu, Gunma 376, Japan

This report deals with the very large combinatorial optimization problem formulated from a "floor planning”
problem encountered in the Electronic Design Automation. In the floor planning design, the locations of components
and the global routes of wires must be determined simultaneously. Here, a global route connecting the source and sink
pair is defined as a sequence of channels, the fragments obtained by dividing the whole layout area. The objective
functions are the minimization of the total wire length, the minimization of the layout area or the optimization of the
electric performances. In this report, the mathematical formulation of floor planning problem with the input of
relative placement of components is discussed. Objective functions are temporarily restricted to the minimization of
the total wire length and the minimization of the layout area. A global routing problem is first formulated as a multi-
commodity network flow problem. Then, the linear expressions estimating the layout area are added to this problem
and finally, a goal programming problem is obtained. The orders of the size of this goal programming problem are
estimated against comparatively large actual floor planning problems. Then, the order of the number of variables is

106 and that of the size of constraint matrix is (105, 106).
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