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Problems & Ideas
• Problems of conventional MBD approaches:

– Existing MBD algorithms with multiple observations ignore some 
observations that are consistent with system description.

• Ideas: Partitioning components into surely normal 
components and possible faulty components by analyzing 
pseudo normal observations and abnormal observations.

Given a pseudo normal observation PNObs = {i1 = 0, i2 = 1, i3 = 1, o1 = 1},when inserting a single flipped fault into

Gate2,the output of Gate2 is assigned value 0 by propagating the value of PNObs. As a result, the edge <Gate1, Gate3>

becomes fanin-free edges. Also, the edge <Gate3, Gate4> becomes fanin-free edges. So Gate1 and Gate2 are surely

normal components.



Main Contributions
• Contributions:

– When inserting a single flipped fault into the circuit,we reason about a

set of surely components and encode them into hard clauses;

– By analysing the structure of the system, some dominated components

are encoded into hard clauses, which reduces the solution space for

computing a diagnosis.

Left: The total running time that all algorithms computes cardinality-minimal diagnoses when building on the ITC’99

benchmark; Right: The average running time that all algorithms computes subset-minimal diagnoses when building on the

ISCAS’85 benchmark.


