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The gSpan Algorithm Based on Compound — Library Testing

XU Rong-bin, XIE Ying, WU Jian-guo
(Ministry of Education Key Laboratory of Intelligent Computing & Signal Processing,
Anhui University, Hefei 230039, China)

Abstract: Introduces a graph — based substructure pattern mining algorithm called gSpan, which discovers frequent substructures without
candidate generation and adopts the depth— first search strategy to mine frequent connected subgraphs efficiently. Its performance is en-
hanced because the continuous design and non — candidate. When it is applied on the chemical compound — library Chemical - 340, gSpan
substantially outperforms previous algorithms such as FSG, sometimes by an order of magnitude. gSpan can be applied in the research of

finding compounds with same substructure, it is very important to related areas.
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B/NDFSARIS: B E— 1B G,Z(G) = {code(G,
T) | TRG B—/ DFSH |, % T DFSHSLF , B/
H min(Z(G)), KK G K&/ DFS RS,

mini Code: B JoX%t BT REMR AR LR —R
DFS Tree(21E 1 fiR) R REE < TREMZE , 2
R BIRF R T — A P51, #724 DFS Code, A [H]
) DFS Code 2 [8]¥ B SUR P HEFF 3 XA~ BB BT A
DFS Code i#£47 HEFF , % th B/ DFS Code R ME—FR X
A E L XA B/ DES Code ##728 mini Codes

Bl RAEKEEEHR
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BT RITREBAEY R, IBE R T EER
BV EARET, BN AMARFYRZERER
FRITFHEF , XBERAE L T — R A IR R % =
B B BT A FERE 1 BB B T — R E T A
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Occurrence: MR F & ¢ SWABBEEFEG RE
FHERMER, WM G HFHN g B occurrence,
1.2 gSpan HiERHE

Kuramochi & A 85 ¥ 5% i — i i B 4B R~ A0
K FE RIS IR B 3—FSG Bk, FSG H
MAZR BRI R, B— M2 Aprior %P, M
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EFWA X RBIME X, BEER S DFS
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XFDFSHR, E T EXRBIWTMRENNRE T
EIZ 3 E R B BT R IR

BEGEWSES{A,B,C, | AWH, {a.b,
eyt RBEHERE LR B REFRRREFTELS
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A BB ERESEW, W FERESE M, Sub-
graph_ Mining BREL & 31 24 i%gd\:{: minSup, B AR
BARE/MBBE (BPXANEMERFARBEREC ™
AFFERC ISR ) B R4 R, I A R B RE B AR B A
HRETERES,
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PR E B, LR ERE G F B .

)P AEREFE X kA
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BRI k+ 1 BET
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7: 3G —1 e € S' K TEREBRAE

8:H e Mt s, & e WEAREs. D
9:Subgraph.. Mining(D, S, s);
10:D<D — e

11:30R 1 D 1 < minSup;

12:Break;

Fi3# 1 Subgraph_ Mining(D, S, 5)
1:1f 5! = min(s)

2:Return;

3:S< S U st

4:31% D pE-TEANN s, TEHBETHE;
S:for E—1 c,c £s BB F do

6:If support(c) > = minSup

Tis < c3

" 8:Subgraph_ Mining(Ds, S, s);

2 ETFHAWEE Chemica- 340 1A

THRANZRIEYER T —MHRBREEE,
HAaE 340 Fib §47,24 MET, 66 FEFREA
4 FERINEEEY . HRIRIMRERHY TSI E
RS 27 M EM 28 &, KPR A E G S 214
ZHH 214N TE. WEVERETFMESYHER
Y28 canonical labell”*®!, 3CH R FI{L 2L A Y1 Chem-
ical - 340 X BB AT HEREIR, B gSpan BILISHE FE
FIRETFE, Wik PCHLELEA 512MB N7FRed Hat
Linux 9 #E & % . Intel Pentium IV, M HET R/
EnAE 3 fias.

mols. push Chem. open-mol(filename) if File. exist? (filename)
print“.”
end
puts
puts “Load completed!”
# Calculate with gSpan
filename = “temp/temp. gspan. # {Process. pid}.0”
filename. succ! while File. exist? (filename)
filename = filename + “. fp”
Chem. save(mols, filename)
system(“gSpan # {filename} —o —s32”)
freqgs= Chem. open_ mol(“ # {filename} . fp”)
# Save Image
puts
puts “Now save images in temp/”
mols. each_ with_ index do |mol,il
m= mol. match_ by_ ullmann(freqs[ 10])
if m
m. each do |index|
mol. nodes[ index] . visible = true
end
# need rmagick or use pdf
mol. save(File. join( “temp” , “mol_ # {i} . png”))
end

End )
BATEERINE 4 iR, gSpan B DL 0.44 FPHIFE
BF,25% B9 SCHF BE, 7E Chemical_ 340 L & ¥ FE 341
#1142 MRETHE,

Parameters

Data set: {Chemical 340 |

Minimum supports {25

Generated Command Lings | N

XHHRT —METHRETFEEZHE
) gSpan B ¥k, ZHEEMAREMREE
RFREHE 1A B4 7 A9 canonical label, KK
WO T IR BEETEME, HF#RT X
BERHHEHEEE, gSpan BERITEH

~ [cp /data/Chemical 340 data_____

| AL RERE A, T X

TR ZREMEEENE, KEATIEH
gSpan BIEMERELL AT AB BB AL, il 4
v FEPATEE LT LLAT FSGEER 15~

100 f%, # F4L& Y P Chemical - 340 T
RRA, B U S BB AR E T .,
R REZERAHERTFERRAS YRS, R
HEYFEETWE, MHXAEMARRAFEER

Liné 771: (L -
Line 2: | l::f}?\i""{ﬂﬁﬁelrlg?‘.‘i‘.:,s,gé.,’é_.W,,N S
B3 #ZEAFTFREHREG
B REmT

require ‘chem’
# Load
puts “Load molecules” ¥,
mols=[]

1. upto(100) do [i}
filename = “ /home/tanaka/share/data/kegg/ligand/mol/C %
05d. mol” % i

T—% #4547 gSpan BIETER ML E W B
075 T ) R B T A
(F#% 64 %)
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