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2rge all identical sub-trees in the binary decision tree (c
0 a directed-acyclic graph)
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to the same place, remove that node)

ick a fix order for the Boolean variables:
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) functions are equal than their BDD graphs are

tness
stant Boolean functions are one-node BDD
)me important functions grow linearly with number of
riables (e.g. Parity)
alence Check
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ean Operations
e of result of operation like FAG is bounded by ¢
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size of —F is equal to size of F
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BDD Feature

ing Assignment
me is linear with the size of a BDD
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Boolean Expressions/Circuits
oach
decision tree and then apply reduction rules
ork: decision trees are too big
D From Expressions
bttom-up strategy
5 start from “atomic” functions F = x

t variable orders may change the size of BDD
ential to linear
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Ordering

ariables: (X' <> x) A (Y' © Y)

Variable order: x, y, X', y

bles Ordering: Exe

X, Xy

e If Y-variables are put first,
the BDD size is exponential

o If X-variables are put first,
the BDD size is linear

COMPARATOR

e If X-variables are put before
Y-variables, the size is
exponential

o If order is interlaced (X, Y,
....XpnYy) the size is linear
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MULTIPLIER

e For function F, every order
creates a BDD with size
exponential

e basic idea: perform local order changes
Swap adjacent variables
Try a single variable at a time
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order Operation

Potentially reduce
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® Local Change
- X and Y are adjacen
e Correctness Proof

- Shannon expansion on
Y variables

BDD Size Reduction
- Each “atomic” swap remo
most 2 nodes
- Swapping X- and Y-level
may reduce as much nod
Y-level

2ring Algorithm:

SiftVariable (X)
WHILE — OnTop(X)
Swap(Prev(X),X); SAVE Optimal
WHILE — OnBottom(X)
Swap(X,Succ(X)); SAVE Optimal
MoveTo(X, Optimal)

Sifting(Variables)
Prioritize(Variables)
FOREACH X in Variables

SiftVariable(X)

ConvergenceSifting(Variables)
DO SiftingReorder(Variables)

WHILE ReductionSize > Thresh

® Performance

- Complexity of SiftVa
with the size of BDD

- Complexity of Sifting is
times the size of BDD
ConvergencesSifting is bz
more powerful, but may be
expensive
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stick them together in groups

rder on the group level only
er BDD size reduction in some cases




