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A Difference Detection Algorithm for Automotive Control Software
Model
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Abstract: On automotive control software model such as Simulink model, we developed model comparison
algorithm to detect model differences exhaustively. The algorithm takes graph pair corresponds model pair,
then greedily maximize common subgraph. As an experiment, we apply the algorithm to Simulink model like
graph pair (4-ary tree pair of edges:200-2000). Elapsed time on the experiment is linearly increased against
edges. On 2000 edges tree, the time was in 3 seconds with Intel Xeon W3520 2.67GHz processor.
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Fig. 1 An Example of Input Graph and Graph on Search
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0T, BHSPITHIREE T L I ) X LTI S 7300,

U UIRRT VT ALTIE, Hd@hs 277 7 1B L
WNMERZE, TV TR 1 IELU TWABXZIHZERE L

SRV S T AROVHIBIERA DN Y & 2R

2014 Information Processing Society of Japan

Vol.2014-SE-183 No.24
2014/3/20

TW5BDT, candidates = O(|Ng1|) &7 5.
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Fig. 2 An Example of Input Graph on Experiment
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xR 1 RETLVIVXLOETRE (M)
Table 1 Elapsed Time on Proposed Algorithm (in seconds)

|Ef| | k=2 4 6 8 10
200 01 01 01 01 02
400 01 03 04 04 05
600 01 06 09 10 1.1
800 02 09 1.5 1.7 19
1000 02 1.3 25 27 30
1200 03 1.6 33 38 42
1400 04 1.8 47 53 59
1600 04 21 59 69 7.7
1800 05 26 6.7 90 102
2000 05 2.9 83 107 123

15 p(10) =
& opE)
E 10 s Z
= 3 2piE) £
o e £
o
¢ 5 g z
) g <ol -
= 2 noo® ) H

i) @ Spi2) =

o] 1000 2000 o] 1000 2000
edges edges
(a: time) (b: memory)

3 RETNVIVXLOFFRHMEMHAAEYE (HyaW: k)
Fig. 3 Elapsed Time and Used Memory on Proposed Algo-

rithm (in parentheses: k)
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#2112, BEAT I 7D/ —Kro6DkE/ — NET
DRFMED A % /M, Kl (TbbERE) & ULTRT.
BAMEITRAEE L TEY, E=6,8,10 2B\ TldH
REEmAMEE—HLTWSB. k=2, |E[| > 800 DGH,
ED)—=Fob dijme LD EW/ — KDDL, ZOGHE
OFEFTRERNE, T v VTR U TR ICBEMmL T 5.
—7, k=6,8,10 DHFEITIE, EED djimi LART, B8
CRZFJL—F—22>TWN5,

5. F&H

Simulink 7 & O HEHHIGEE TV 2RI, ETVMEOE
DEFNVESRHETE72007 VT XL 2K L. T
VTV XL, ETIVOMTHIGELZ 7™ E AL L,
BKRILBERSY 7T 7 DR % ERETRD 5.

ZO7NVITY XL, Simulink € 57V 2% X % Deis-
senboeck 5D 7I)LTV XL [8] &, Rutgers 5 DFREIFHE
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xr 2 BEMI 77O/ — NEEES A
Table 2 Farthest Distance Distribution in Graph on Search

|Er| k=2 4 6 8 10
min  max
200 7 13 | 4 713 513 5|2 4
400 8 15 | 4 8|13 6|3 5|3 5
600 8 16 | 5 914 7|3 63 5
800 9 17 | 5 914 7|3 6|3 5
1000 9 17 | 5 914 7|3 6|3 5
1200 9 18 | 5 914 7|14 7|3 6
1400 9 18|15 10|4 7|4 713 6
1600 10 19|15 10|4 8|4 713 6
1800 10 19|15 10|4 8|4 713 6
2000 10 19|15 10|4 8|4 713 6

TATY AL 10], TNETNOFSEHRHRZ TS,

7T X LADOEFEMD, v VB L TEICR

5551295728, UFDHEKE L o7=.

(1) H@ES 27T 71BNT 5 Ty U3t % IR O TR
Bid, EROME, HLL, AEMTS.

(2) 73V ZALBERE O Ty UxtEfiz, HKEB X0
Ty VHEDIRL 3D, 220077 7T 1R
IHIGLTWE Ty UHIZRET 5.

(3) BBEF Oz y IKEie LT, kldin s 7 7do
J—RIER T2y VN EERT 5.

INSDHEIZE-T, I 78kozy VLY, b
MBUERHICZE T2 Ty UMD WIEEIZIE, HRE
BE, ZMEHEER, rbicTy VI L TRIEREING 5.

Simulink ®F IV EEELZFH—DF T 73 (= v I 200~
2000 D4 HAKR) 12, TOTNVITYVALZH#MHELEZEZ A,
FATRRNZ T v VISR U TR INOMEm 2 R U 7z,
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