





























Table 1
No E R| S| B/ M| €] L] P
1T 57 (3457 (e)| 5] 7] 5. 6] 5 6] 35
21 4 (i62) (e)]| 4| 41 4 4] 27 4| 4
3| 11 (26.02) (e)] 14| 14| 14| 14| 14| 14 15
1] 5 (250) ()] 5] 5, 5 51 5] 5| 7T
5 | 47 (8.88) ()| 46| 471 51| 47| 47| 49113
6 | 53 (12.34) (e)| 53| 62| 64| 60| 50| 44| 170
7 | 350 (34.44) (e) | 351 | 350 | 386 | 378 | 370 | 352 | 984
§ 213 (20.07) (e) | 212275 | 261 [ 286 | 240 | 222 | 457
9 | 90 (17.03) (r)] 92| 98| 101 | 90| 95| 94189
10 | 151 (14.35) (e) | 151 | 153 | 146 | 151 | 151 | 155 | 318
11 | 229 (19.83) (r) | 240 | 250 | 249 | 242 | 233 | 296 | 433
12 | 348 (31.67) (e) | 351 | 335 | 354 | 341 | 336 | 350 | 730
13 [112 (20.28) (r) | 112 | 116 | 150 | 150 | 117 | 113 | 277
14| 45 (14.52) (e)| 46 50 | 51| 54| 42| 44 | 124

The maximum graph size was 1000 nodes. The running time on a SUN 3/60 for graphs of
this size and for ¥ = 20 was less than an hour, which is acceptable due to the nature of the
application. The results in rows 2 and 3 are for the real circuit of Figure 5, for a k of three and
four respectively. The results in row 4 are for the real circuit in Figure 4, for a k& of three. (Both
circuits are from the Research Triangle Institute.) As far as the comparison of our heuristic with the
optimal is concerned, we were able to obtain results only for small graphs. In the first four instances
above this optimal was achieved. Unfortunately, the optimal solution for any other instance (even
the relatively small ones) could not be calculated despite the use of a CRAY X-MP (UT System
Computing Center, Austin, Texas}. The difficulty in finding any exhaustive method other than the

trivial one is attested be the following theorem :

Theorem 5.1 A feasible solution with t testers does not necessarily imply that there is a feasible
solution with t+1 testers. Furthermore, this is true independently of the relative ordering of the
values of the allowable limit k, the mazimum indegree in the graph and the number of testers already

present.

An example is shown in Figure 3, where one tester has been placed in order to satisfy the limit
£ =2, but there is no place for a second tester. This precludes even slight improvements by using

techniques like binary search in order to find a better solution from a given feasible one.



As mentioned in the Introduction, this is the first heuristic for the edge-blocking model. The
work in [4] is the most relative to this one, but the model used there is a combination of edge-
and node-blocking models and applies to gate level only. However, we were not able to have either
the program or some of the input instances in {4] in order to give comparative results. Among our

versions, version P seems to be more similar to that heuristic.
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Figure 1: Directed graph transformations from the input hypergraph

Figure 2: A feasible configuration for k = 5. The black spuare nedes indicate primary
inputs. The empty spuare nodes are the inserted register cells.
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Figure 3: A counterexample. t

Figure 4: A schematic. The black square node indicate primary inputs.

Fiogure 5: A schematic: The black spuére nodes indicate primary inputs.
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