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Abstract. Model-based diagnosis is an important problem in the field of artificial intelligence. In model-based diag-
nosis ,how to get the minimal conflict sets is a well-known problem with extensive applications. In this paper,according to
the characteristics of the conflict sets, we use the enumeration tree to reconstruct the process of solving conflict sets and
then design a reverse depth algorithm based on the previous algorithm CSISE-Tree. Firstly, this proposed reverse depth
search algorithm can reduce as many memory spaces as possible when obtaining some conflict sets, while CSISE-Tree
have to expend some unnecessary memory spaces in this case,where the consume of memory spaces exponentially grows
with the number of circuit elements. Secondly, compared with CSISE-Tree, our algorithm can effectively cut down the
number of calling the SAT(Boolean SATisfiability problem) solver by pruning some non-minimal conflict sets and non-
conflict sets. The experimental results show that our algorithm performs better than its competitor CSISE-Tree in terms of
run time in most instances. More importantly, our algorithm avoids the memory explosion when solving some large in-
stances.
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function ISCS(obs[ ] ,sub[ ] ,filename) void;
begin

1 initialize( ) ;

2 addtocnf(obs[ ]) ;

3 addtocnf(sub[ ) ;

4 fp<—fopen(filename,”r” ) ;

5 Jud <« picosat(fp) ;

6 felose(fp)s

7 if (jud =0)

8 return 1;

9 else

10 return 0;

end
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function CSRDSE (inputf ilename ,obs[ | ) void;
begin

1 initialize( )

2 while N#¢ do

3 notCS<«—isunsolove (N) ;

4 if notCS =0 then

5 Jjudge < ISCS(obs[ ],N) ;

6 if judge =0 then

7 addtounsolve (V) ;

8 if N IR JZ 1] b 813015 A9 35 25 then

9 NN By — DB W95 5

10 else
11 Ne—LA N (255 s N — AL ORI 43 3+
R e A2 AL
12 else
13 addtosolve (N) ;
14 if N &L N IS5 55 ORI 43 S F M B A 4 3 1
F47 A then
15 NN AL T s
16 else if V2 MAJEJZ 0] _F [P f5 19755 5 then
17 Ne—LL N R —A L8 35 m 9 MR 23 373 19 I A
e
18 else
19 NN [ F =575 55
20 else
21 if NAFEMR)Z [ F IS 19755 24 then
22 NN 1) F— DT 5
23 else
24 Ne—LL N BT s R —A SR 5 RO R 23 32 71
BB 2279 1
25 out(solve[ ]);
26 return ;
end
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ExE SR AN ES RS S A R U LS. S N L R E
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/N R

(4) M7 R FH 3 08 B2 A0 56 i IR )2 1) Tl 9 1)
RITE, AN T B A R A 3 I 19715 s, CSRDSE
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5 KIEER

SEPL T R A AR 4 S Y CSISE-Tree J5 ¥4 54 3C
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SCEGSE-EUNF i Dell Dimension C521, Ubuntu 12.04 LTS,
GCC 4i¥#s , AMD Athlon(tm) 64 X2 Dual Core Proces-
sor 3600 +, 1. 90GHz, 3GB RAM. CSISE-Tree J5 1k 5
CSRDSE J7iE 2R 1 1 BNy BEAAAAE 254G, [R] B 37
FT SAT R #5245 4 Picosat'™’.

AR B8 4245 C17 . Fulladder _ 1 Fulladder _
2 Polybox _5 . Polybox _ 9 | Fulladder _3 | Fulladder _4 | Ful-
ladder 8. H:ipHa % C17 \Fulladder _ 1, Fulladder _2 , Poly-
box 5 Polybox 9 Hi B f& 5 T~ SCHR [ 18 ] v 1%y 52 5 v 2.
g % Fulladder 3  Fulladder 4  Fulladder 8 J&7F L) F
PRGN B AT SEAS B0 L B 20— H Bk
TE T AL A T2, [+ e 2E ORI 47 o 58

e 1 45 T CSISE-Tree J5 %5 CSRDSE Jy ¥ ) X}
Lo, HA S 2,3 45 - 405 18]35 s B 5 4 51RO
Vilal s B E 4 b, 55 5 512 CSRDSE J5 i 55 CSISE-
Tree J7ii L4 5 A 40 tb. A3 1 AT LA ), CSRDSE
J5 i e CSISE-Tree J7 ¥ 4 3K fif 03 A4 W i i) $2 7t
Skt AR WSS AR B AL, WA U7 I BT AR ROCR A AR
F-. {H CSRDSE J532: I T X384 F B AR /N i 58
SRR, R AR AR B4R T SR 1 i f5 — 31 AT LA
JIL %R 43 WL CSRDSE J5 v 14 20 4% B 6% 4 7t 2]
909 LA F-. UL Xof 7 1) A5 /) i 98 B A BE b s, A T
SE _Tree ¥ I JLJZ , CSRDSE J5 1 7] LAV & B /2 43 X
[ = R0 3] FE AL S 5 s AN S P R AR T A, B BR Y
RO TR BRI o2 46 R CSRDSE J5 i 8%
AL T CSISE-Tree J5 145 31 i 2 A 42Tt

F2 A5 TSR A AL s ] pR % E, A A 2
A0 Ay A I T A5 0 0T 7 %) SO0 g 2 00 0 S A o
R BH 5 3,4 5 W Iy vk oK A T IR, 565 5,6
B Ry WA A 7 S Sk 7 180 5 5 BA A A B (1S ot
PR EE 1)l at 3 2 ATRAS R, e B A 1
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T, TR AR vh 2 4 (1 % H 3 . 78 CSISE-Tree J7 3%, %
BRSO -SRI 5 DU ISR N IEIRUIFE S
HEAT R, 1M 0 K7 G I 2 48 B R 5 T 7E CSRDSE
I BTER AR AR /N ph R AN B AT SAT
BTSN, A TR SR AR [A]. [ B B O
KCH R3S CSRDSE J5 k&1 CPU FEIN B 8L T CSISE-

Tree J7E.
F1 EHFEAFTEMEINERSER
SRR SAT %L P o

W 41
CSRDSE | CSISE-Tree | V3485 | Ui
c17 16.4375 | 17.4271 0.0568 0. 388889
Fulladder _1 11.042 11.75 0.0603 0.157895
Fulladder _2 96. 469 237.902 0.5945 0.926357
Polybox _5 14.362 14.847 0.0327 0. 142857

Polybox _9 151.772 | 162.236 | 0.161616 0.645

Fulladder 3 | 383.964 | 961.295 0. 6006 0.977583
Fulladder (4 | 7542.589 | 10097.527 | 0.2530 0. 994864
Fulladder _8 | 53303.617 | 88513.085 | 0.3978 0. 999466

R2 EEHKEEMEKE S AEEL

Mzt SRfit B E] () Feiila) BAF K i
=N L1 - .
™M | CSRDSE CSISE  |CSRDSE|  CSISE
c17 9% 0.02 0.02 1 42
Fulladder 1| 24 0.00 0.00 1 24
Fulladder _2 | 224 0.53 2.27 1 736
Polybox _5 | 192 0.02 0.02 1 27
Polybox _9 | 768 2.01 3.07 1 379
Fulladder _3 | 448 9.70 33.87 1 3424
Fulladder _4 | 448 | 951.83 1633.71 1 44703
Fulladder _8 | 188 | 18665.77 | 60456.85 1 238644

WL 2 WP 5,6 FI AT IR Y, CSISE-Tree J7 1A 7E
G LV TR 2R Y i B U TR) — 1Y R R BT
VIR S BB B ST E R H B3, 5 5 ) 55 5 BA S
KB IRAE R, PRI o P N 77 25 18] A R .
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AR AT LA RE B B R — Al B W S, A &
FEAE RTINS 81, I A A AT R, BOR
PR T AT 2 Rl T FE.
6 Z5RiE

BT BRI R N TR AEGUR  (1 — > H ]
R, SR AR /N i S A A R TR L2 B A 3 2.
CSISE-Tree J5 {525 & mh R AN KHEL | R G 5 B
X R AR A RO EAT T IR, 4R TSR AR o

FEERIRCR AR AL BHAL 19 5 A A2 ) o 1 A7 AE KR
BN B vh % B R 8 B9 A CSRDSE J7 3 AN {3 SE
Tree "R MR EEHEAT BI AL, R Ik ade X 308 S0 AR AR /N ) o
R PEAT B, BE— P 4R TR AR 7 ik
CSRDSE 7£3# [fj SE _ Tree H {2 — A3 G, W 2R b1y
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