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Parallel Network Organization Algorithm for Graph Matching and Subgraph

Isomorphism Detection
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Fig.2 Inefficient network structure.
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Fig.3 Graphs and their subgraphs.
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Fig.4 Efficient description of graphs.

AbNI kS, HLAOHIIBWTERLTWAESGY
T7ER—DODHEL LTERT AL, 77 7£E50H
BRNOBEBL S EEI e TES (H4).

H 4(a) TiE, B 3(a) THEELLBGY T 75—
OOHETEBR SN, &7 77O AR 3, B
2EHA LTS, B 4(b) TE, &7 7 708 A
2, P 1LICHP LTS, Z0E 32, HED
TITHEBLTLOMSY T TS F S F Rk
Uhbsrn, MEHIrORAEELZEDRITNEES
v,

DL BRAEBEO—DLLT, LNEL DT
TBETNAEST 57 AT B LS HE
BPEXONDL., ZOBE, {07 7T ER—OHG
Y97 WTRBTEL L WIERTIBENTD
. LhL, BLOVS7kBIETRTVE LD
BB T T 704 XE—BIAECTD, 0K
PRETHL LIV ARV, T, HICH1XHPKE
WG S 7 ERBATAEWIIAHE LA L EZ
CNBH, V7% LYV BELZETRRTEL L)

EETIRBEANTHSLLDD, F A4 XHFKEVERSY
SOFEBIIEINTVD LI LT I 70T —KRIC
Lipgnizd, TORSLEETHD LIEV AR,

A THRA LTV 5 MDL #8613, Zhoaokét
DHECHS. Thbh, MDLEBICBIIAER
DEFNER, Ty E2HABTIEFVEFORRRE
L, FOEFLVEHAVWTT -7 28R L &0k
EOMPBRNELDBLIBRETFTNTHD., el T
THREDERBOMEIIUTIIOE L, HEHTT T 7
DEBEL, FNERVTT I 7EEERB LB
RREOMER/NNITE L) REGT T 7T VL
LTRIBBEHTHLENIHIT LIRS,

Thbt, 75 T7EE GSet 2 E LB, GSet
KEINDY I 7HILRICH DAY T T OREED
—2% SGList L+ 5%, MDL ##.2X ) SGList
DM Eval(SGList) if, X (1) THEA LN,

Eval(SGList) = DL(SGList)

+ DL{GSet|SGList) (1)
%#, DL(SGList) it SGList DELRE, DL(GSet|
SGList) i SGList # T GSet * HEXWI /-
DEBETH 5.

DL(SGList) WU TO LI CEHRENS. BFY
77 SG OfiEHE v, HEDLOTNVEE I, &
B e AOSDOTUIE L L LI &, #if, L
2T a—-FT50LBELRY y MudFhEh

b, = log, v + vlog, I, [bits] (2)

be = log, e + elog, I, [bits] 3)
THRZLNE, B, FREFRODOWHITEOH S
RERINTVIREVIEREZ I-FT5DIZ
LEZEy I

b, = 2elog, v [bits] (4
TH5xbhd., LEdFoT,
DL(SG) = by + be + b

= log, v + vlog, I, +log, e
+ elog, le + 2elog, v (5)

DL(SGList) = ) | DL(SG:) (6)
i=1
B, 797 GORET 77 SG 5 —20H AL A
% LTERLBED G OftidE DL(G|SG) %, Bh

113



FTOXIERT A, SGCMLTEEG2 T 7H G
onse MEINTWLELDE L, BIREOEAED
v, WEH X holbDETAE, ZOLEFSTID
DO EOF S ERE IR T L e v ) E#RE

kAT ehl{rra-F¥pk
DL(G|SG) =logyv' +v'log,(l, + nsa)
+log, e’ + e log, L.
+2¢’ log, v (7
DL(G|SGList) =y  DL(G|SG}) (8)
j=1

N

DL(GSet|SGList) = Z

L(Gi|SGList) (9)

LB,

SPGB Eval(SGList) (&, EA/NSWEED &
DT T TEEVRBEHIIRBAER TN E LW RER
o TWa, BIAIE, M 3(a) L 3(b) DRI
(5) 2L D, EHiT1134[bits] TH A, bLDF T
TEEEHSY T 7ICER LT L7z & Ol
i, (1) L OE 4(a) DE A 86.2[bits], [ 4(b)
DA 59.0[bits] &% B, L72d->T, MDL F#
OBR»LRNE, 5ionir I 78E8% L 0EhER
BIZEART 57:0121E, K 4(b) D 4BEOHS 7 5
TERBORIEE W Db S

3.2 RREFORIAH

MDL E£#ELRALTL, L0y 5 7% X HH=
MWICEBTEDbDERRATH-0100F, HOWAHE
ST 7 UTEi L 2T il 6 v, Bl 2,
nfiBmOrIIREzoNIzE &, %4’#6‘*5%3‘}7&
MY AEE Y O BIVHET S, B, Him
BNy ~ VR BRIANSL L, FETREHGFT S
TOEDFEFICKREL LI LEEHLLTHS. T2,
KB, BEOS 77 RBL TR I 7O
HETIIOWTIERLLENS Y, HEOBREIK
EL b LARAGEIEIBRICILS.

DD, KR TR (D75 78T r 7
EE&EEAL-BOREEI ST E, Nor 57
ERAEDLETT S 7RG LB LABOREED /I
BV v a— AT o7 ARFH L TREOH
#rH->Twa, Bz, &5 14 Graphl, Graph2,
Graph3 =207 5 712 ## % Subgraphl »EEiZ
e LTERENTEY, KIERENWDBHELT

114

5 BT T T ORI
Fig.5 Selection policy of subgraph.
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Fig.6 Generation of vertex nodes.

procedure CreateVertexNodes(graphSet)
begin
for each vertezx in graphSet
begin
if (vertex-node for vertez
has not been created) then
begin
Create a vertex-node newNode;
Link newNode to input-node
end;
Store an instance of vertez into the vertex-node
end
end.

B7 Him/ —FOEERTVITYZL
Fig.7 Vertex-node generation algorithm.
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Fig.8 Generation of inter nodes (a).

Procedure Createlnternodes{graphSet);
begin
local nodeSet, newNode, instancel, instance2;
while (all graph-nodes for graphSet
have not been created)
begin
nodeSet := vertex-nodes and inter-nodes
which have their instances;
Select instancel from nodeSet;
begin parallel
for each instance2 where an edge
between instance! and instance2
does exist
begin
Evaluate the description length of
graphSet with respect to
both instancel and instance2;
end
end parallel
if (the combination of instancel
and instance? exists) then
begin
Select the best combination
of instancel and instance2;
Create a new inter-node newNode
for the combination;
Delete instancel and instance?;
Store an instance into the new inter-node;
end
end
end.
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Fig.9 Inter-node generation algorithm.
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Tablg 1 Comparison of three subgraph search methods
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| search method | processing time | evaluation value |
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Table 2 Comparison of two subgraph search methods
(the number of vertices are 257).
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Fig.11 Experimental result of parallel network
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A mouse brings dishes to the old man from outside of the room
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Fig.13 Interesting subgraphs discovered from network.
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