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9 Constructing ROBDDs from Boolean Expressions

The algorithms from section 4 can be combined into a single algorithm UPALL for con-
verting Boolean expressions into ROBDDs. This algorithm is given in figure 1. It is
called upall, since viewing the Boolean expression as a directed acyclic graph of Boolean
operators over a range of variables, it can be seen as moving these variables up past the
operators. Viewing a Boolean expression as a directed acyclic graph of operators, is a
special case of what is called a Boolean Fxpression Diagram. A Boolean Expression Dia-
gram is a BDD in which apart from variable vertices also operator vertices are allowed.
The figure on the front page shows an example of an (RO)BED and the corresponding
(RO)BDD after conversion with UPALL. More details on BEDs can be found in [AH97]
or from the Boolean Expression entry on the URL: http://www.it.edu/people/hra/.

upALL[T, H|(t) =

1: case

2: t=0: return (

3: t=1: return 1

4 t=ux;: return MKx(7,0,1)

5:  t=-t": return APPLY(not, UPALL(t'),0)

6: t=1t, opty: return APPLY(0p, UPALL(t;), UPALL(%y))

7 t=dzt return APPLY(V, RESTRICT(UPALL(t'), 7,0),
RESTRICT(UPALL(t'), 4, 1))

8: t=1t[zr; :=b]: return RESTRICT(UPALL(Y'), j,b)

Figure 1: The algorithm UPALL combining the algorithms from section 4 for converting a
Boolean expression into an ROBDD.

Erratum
e P. 22 figure 13: In line 4 and 5 the call to res should be removed such that the lines
now read:
4: else (* var(u) = j *) if b = 0 then return low(u)

5: else (* var(u) = j,b =1 *) return high(u)

e P. 22 1. 11: varu must be changed to var(u) twice in this line and again in line 14.

e The numbers in the figure on p. 21 is a bit misleading. Below is an improved version
of the figure.
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Figure 12: An example of applying the algorithm AppPLY for computing the conjunction
of the two ROBDDs shown at the top left. The result is shown to the right. Below the
tree of arguments to the recursive calls of APP. Dashed nodes indicate that the value of
the node has previously been computed and is not recomputed due to the use of dynamic
programming. The solid ellipses show calls that finishes by a call to MK with the variable
index indicated by the variables to the right of the tree. The identity of the vertices
returned by the calls to MK are shown next to the nodes.
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