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Qualitative Analysis of Electronic Circuits
based on Dynamic Causal Stream Analysis

Toyoaki Nishida, Tadashi Kawakura and Shuji Doshita
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This paper presents a new method of qualitative reasoning, called Dynamic Causal Stream
Analysis. This method is more powerful than conventional algorithms with respect to
applicability, efficiéncy, and explanability. This method features:

(1)the algorithm making use of explicit data structures, causal networks and causal
streams, which capture causality underlying the system being analyzed,

(2) systematic treatment of discontinuous changes, and
(3)maintenance of partial information.

This paper describes basic ideas and an algorithm for analyzing discontinuous change.
Electronic circuit analysis was chosen as a task domain.
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factor:” - 1*
SOUTCe: VRi.ner
affects: ipy( ), irms-a(w)

VIR-C= VTR

R7. MELTTLEE LvinANRE)=00 & t nERRETO—8B.

BT, tORIEEBSERT IO, RITED
W, OWIhTHEIERLTHS.

i, VNI EAL TV ERAKDOVWTEATA
k. ROZOOAHRENSZZ L Nb2B.

(FTEEHE 1) Vora-pe. 2 LB L TV TIR2AOFF-
NORMALTH 2 = D5l : ’

V1rz-8E < VTR2- 8E-SAT
FHMEULRL A2 &> TE-FEBAVES T
xh3.

(TEBE2) 11z HBP LTV o TIRLH
SATURATED-SPECIALT % 2 = D4k ¢

Igip2 0
ERELRSRBZ L&k THOE— KEBHVE
Bzxh3.

LU, +HRROMEASXSRTVE L. B
KBRS REMAEMEICE->T. o 0EBTHH
OEEATEBI R L ATRTHY . EROAS
AR EFREEATWEISRA. (THHLEL) o—
KBBARCEZ L bhd. RAOERAREL
TW3BAR., 32 -DEVOSIVENEFEL S,

(TH#E1) OT—KEBA B LT B, &
KREBTOHTR2D T — KIZON-NORMALT H 5. ZD L& &,
EFXhEREABRICHEY =vrpe WO WREA
HHRUSLOH, ZOROEDIEE (Vore-pesar)
ThEND, ELEXSBMEERTIILT S
FEHEL 3,

COFELRYETIED. FECKMAT IAREL
DIEBET—RIEKETILOERT L. vyce=

0 WO HELEND Y. £ H ATRIASATURATED-NORMAL

affects: vimye( ), vimic{ 7).
virz(” ), vrraae( )

LVIBMBER-RiRBAZLIKELTVWAZ L 5D
3, %or,:wmmﬁwtmumur\vmkﬁ
B0 DERPTEZLERTIINARABIES
axa;ﬁn{—xzambnu.%@usmfat
COZLRMT AWML, FSYURIORFEFN
KHET2E—KEBTS7 (M6h £ kb
BhTEY., 4 OFAILTRL % SATURATED-REVERSE |2 2%
BIEhBEIWILMEREATVE., ZOE—~KE
BLESTAMLFELR2VWRBERSSBOh. &5,
HERILTRL 20 T — K A2 hF HSATURATED-REVERSE,
ON-NORMAL & %2 2R BICEBBIT 3 L b3,

7. LIV
DHERMRBFTEEAVWERTEREIIRY AF A
¥Lispic ko THERL (F o5 4158H#7.000%7) .
BRXTEAEFHEALFLWL DO BRRERID
WTEHERRELTWS, RERZATVWAINEDS
LxRDORKROBYTHS.
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