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Algorithm for Mining Association Rules Based on Application Paths and Frequency Matrix

HU Bo HUANG Ning WU Wei-qiang
(School of Reliability and Systems Engineering, Beihang University, Beijing 100191, China)

Abstract Association rule mining is an important method to analyze the associated faults of the airborne network and
improve the efficiency of faults diagnosis process. This paper analyzed the limitations of the classical Apriori algorithm,
and proposed an efficient association rule mining algorithm, which is based on the knowledge of the airborne network,
matrix operation and frequent item sets. Due to the association characteristics of the airborne network faults based on
the application paths, this paper proposed a mining strategy of block mining, so as to realize the noise isolation in mining
process. With the conception of frequency matrix and feature vector, 5 kinds of scanning strategies were proposed, there-

by reducing the number of cycles and the comparison operation, Comparing with the classical Apriori algorithm, the new
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algorithm can effectively improve the search efficiency of frequent itemsets.

Keywords Association rules, Association faults, Application paths,Block mining, Frequency matrix
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1. FOR(i=1; XR;#0;i++){

2. XR;=find_i_maxpath(D); // & 5 i KK F R

3. T;=find_i_block(XR;, D) ; // 4 % i MR

4. It;=find_i_featurevector(T}) ; / /A B5H | 1~ & £ 4T R RHFIE [ B

5. Q;=find_i_frequentmatrix(It;, T,); / /A B 58 i N HEFE S BB
B

6. [nj,m; |=size(Q)://ITHEE i MREEKEARS

7.}

8. N=NUMXR)) ; / /A E B AN 55 B2

9. FOR(k=1; ksCN; k++)>{

P
10. IF(HI@X('Zle(i,j))<Supmin) {delete Q,Ity; YRR 1,
i =

A Qe fFffEfb{Ty}
11, ELSE{

12, IF(jgkl Qi) <SPy

13. delete Ity (i) from Ity ;delete Qg (i,}) [jgmk from Qy;
14. }//FHERRE 2, FIA Q. ATRIRIE T

15.)

16, }

17. FOR EACH Q. (i»j){

18. IF(Q, (1) =0){E, (i,)>=03}

19, ELSE(E (L) =L (D =Qu G-+ } /% Qi 13— B E X
AR R F Ax

20. }

21. FOR(k=1;k<<N; k++) {//FFEh 3k k foi &R

22. Lk,l—-—{I;GItk|.Elek(i,j)>Supmn};//*'JFﬁ Qi 7 FAE B 1 TR
=
55

28 M= B0, s/ A8 Ex 300

24. FOR(=2; L, = 0; 1+-H) {//F i | BUREE N B RER

25. IF(mJ_ax(Mk(j))<1) {BREAK; }//H % us 3, #I /8 E, F Mkt
Sy k B

26. ELSE{.

27. FOR EACH M, (){

28. TF(M, ()) < D {delete Qu(i»]) |in, from Qus}//EH%EME 4, FIH
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E, FIA 4L T
29. )
30. }
31. Cy, =apriori_gen(Ly, (—1) »Supgy ) ; /B E BB MR L, £l
| iR
32. FOR EACH s;€C,,({

33. g;=find_vector(s;, It ); / /¥ E S s Bl AEME

34, Count(si)=%jo(giT « B« A //BH%Es 5, M REREEE R
% s IR

35.}

36. Ly, 1= {8, € G, | Count(s;) =Supyy, t ; / /3R Bl | T EE

37.}

38, RETURN L, = L‘JLk.] 3/ /BB k BB SR AR

39, }

40. RETURN L= lgh#/i&@ﬁt%lﬁ*ﬁﬁ%‘ﬂ@ﬁﬁlﬂiﬁ

5.3 ZBIFR

H#E—EIIE BFM B3k MRCR, IR E R TR AR
Bl 2009— 2011 4E MY B R 4B FEVE M KM BUIE. E N
8GB.CPU 3} Intel Core i5-3337u 1. 87GHz B E B SE K 64 iz
Windows10 BiTE L L Fit Matlab 4383 T Apriori B
#1 BFM B8,

WE/DEFEN 0. 3, Mo ELFRFImE 9 iz,

2O RBINER

KB AN BRA
A31--A67  0.601
A43-~A%0 0,442

Hi, A3 HCEEESRE" A6T I AFDX MAF 5
K HAR S B A KB R K~ AFDXI >R 11
&7, STHHEBOE R R AR I RIRY, 8 E KA~
AT RARHAEH.

WA 10 fiz, BFM Bk KR E S T Apriori B, H
FEE ZREMRE . AR AR, EEEL. X
HAREE B/ PR E R, REHE B REET 2R E M
S T BFM Bk sr BUS S — W HIE AN Sl T 4k
ZROTRATE , HE L Apriori B8, HBRMASEHRIER
HE; MBEE B/ N R PTA T B SR, MR — R
fREDHIE A R B4, i T BFM #47 T B8 5 A
TR A e Apriori BIEFEFF ih H B, Bk 82 Wi
K, TRP NBREXLBREEHZBZHE - REKRE
20% AP, B BFM B B3 SR BT IT B Y Apriori B ¥,

140

T Y
. -~~~ Apriori
120 P —~ BFM |1

\ )

AT )

8§ W 12

ke
B 10 B X FEE T PRATET ] B9 X L
WA 11 BiR,. BFM B A M ETE N RE LT
Apriori B3, HEEE X ERS, I ETEN S BBk
. XRENFEER /N T IFERA, BRIERNIEIRRE
o« 152 «

R JEIF b = A B S sR B D, BEM Bk “ &

R IR R

ol R r:l’ rort
180 ‘\;:\ : f ; = Q‘;’;,,
160 ‘\;‘ 1 . - o

~ 140

IR S W AR SR S O RO SO S

«

& 100

¥ gl .. .
© e
208 0 12 14 16 18 20 24 2

L L E L) (0]

B 11 R[S ET RN

£8 b, BFM BIL BB S RPPLER R 4% R R R F24 , BLEL AR
GEERAAERNRR.

HRIE AXEXINT Apriori BHRMBEEZRT
SMERIH AR, A FIHLER R AR Tl 55 B2 B 5
BRAAE , R EVBE G WR 75 40 A B ST B mE , B TE I RIS AT
LB T REAREE S . LR B, 2R S
R AR 1) BORTUR S RS, 45 6 S PR Ia B AR T B4R
R BB IR RSN M B TR ST SR, R R Mol /> T B
HEIRECR T R, &AL R, BT T BFM &
o BRMLIREREY, BFM Bk GEH SR R B T

22 xR

[1] Liu Hao. The Management System of the Dynamic and Coupling
Airborne Network Faults[ D). Beijing; Beihang University, 2014
(in Chinese)
X SRR RPN S EEERLEID] b e
=M R K%, 2014

(2] Chen Jing. The Future Structure of PAVE PALLAR System A-
vionics[ ]]. Aeronautical Computing Technology,1986(1):37-60
(in Chinese)
P, “EEEMERTFRERERNELT] MSHBEHA,
1986(1):37-60

[3] Yao Gong-yuan, Wu Jian-min, Chen Ruo-yu. The Growth of A-
vionics Integration Technologies and Trends of The Modulariza-
tion[J]. Avionics Technology,2002,33(1):1-10(in Chinese)
P, RER . BEE. SIS TFRESSHANRRGER
R[] fizs B FHA,2002,33(1):1-10

[4] Xiong Hua-gang,Zhou Gui-rong,Li Qiac. A Survey on Avionies
Bus and Network Interconnections and Their Progress[ J]. Acta
Aeronautica et Astronautica Sinica, 2006, 27 (6):1135-1144 (in
Chinese)
BEAEER, B oR, . LR B AR M B R AR R fia 248,
2006,27(6):1135-1144

[5] ParkJ S,Chen M S,Yu P S, An effective hash-based algorithm
for mining association rulesJ]. ACM SIGMOD Record, 1995, 24
(2):175-186

[6] Singh J,Ram H, Sodhi D J S. Improving Efficiency of Apriori
Algorithm Using Transaction Reduction[ J]. International Jour-
nal of Scientific and Research Publications,2013,3(1):1-4

[7] Toivonen H. Sampling large databases for association rules [ C ] //
VLDB. 1996,96:134-145

(F#% 162 ®)



g
>
=] it UA-BCF
# - CosineNormltern
R —o— WeightedPearson
i —»— Pearson
®e 046 f-w
#*®
042

0 15 2 25 30 3B

HBEFRKE
B 5 HEFFLZREMIR Diversity XF LR

» 0019 <z

S

2

e - UABCF

= oo = CosineNormltem
® ~#. WeightedPesrson
"

% oo ~#- Pesrson

*®

wl?

T 4
10 B 2 25 kY 3B

HEF R KE
B 6 HERHFIEHEST Novelty Xt LA H

HWRIE  ASCH A AP BEREAT ERITER S A
T H A e M B B s AT T B, T ARIEHE R AR DL T
RE THERENOSEEMPTANE. FTREXEERITEN
EARER, N FEEAENPHNIA,, EFERZHTH
A EZ ISR BT E R SRR, X
P T FEAR BB e T 5 230 S %o R B R P 0 BR B FIL E RLAT
HBE. PP IS BREERERS , T B A M T AR BE R, T B AT AL
ERBDTEMRETHREEBER, ETHERRES
MLI00K $SEIREE R K, FriR B kvl LE AR A TN E
BB R REENERA . ENSHEATSTE
REE BRI T, KRB REBRRME . 7EFCEE
T ETE AR R B B AR A EEAER] T 55
WEHTHH URBEROHEEEERF EEM AN EE
L

al

& % x ®

[1] Linden G, Smith B, York J. Amazon. com recommendations: I-
tem-to-item collaborative filtering [J]. IEEE Internet Compu-
ting, 2003, 7(1) . 76-80

[2] T B RGLEIM] A REEH b, 2012

[3] Sarwar B, Karypis G,Konstan J, et al. Item-based collaborative

filtering recommendation algorithms[ C] // Proceedings of the

10th International Conference on World Wide Web. ACM, 2001,
285-295

[4] Ekstrand M D, Ludwig M, Konstan J A, et al. Rethinking the
recommender research ecosystem: reproducibility, openness, and
LensKit[C] //Proceedings of the Fifth ACM Conference on Re-
commender Systems, ACM, 2011.133-140

[5] Resnick P,lacovou N, Suchak M, et al. Groupl.ens; an open ar-
chitecture for collaborative filtering of netnews[C] // Procee-
dings of the 1994 ACM Conference on Computer Supported Co-
operative Work. ACM,1994:175-186

[6] Zhang Yin,Zhang Bin,Gao Ke-ning,et al, Autonomy Oriented
Personalized Tag Recommendation[ J]. Acta Electronica Sinica,
2012,40(12) :2353-2359(in Chinese)
31, R, BT . W A ERIRNRES MEREE SR
E[J]. B F24R,2012,40(12) : 2353-2359

{77 Koren Y,Bell R, Volinsky C. Matrix factorization techniques for
recommender systems[ ] ]. Computer,2009 (8);30-37

[8] Breese] S,Heckerman D,Kadie C. Empirical analysis of predic-
tive algorithms for collaborative filtering[ C] // Proceedings of
the Fourteenth Conference on Uncertainty in Artificial Intelli-
gence. Morgan Kaufmann Publishers Inc. ,1998:43-52

{97 McLaughlin M R, Herlocker J L. A collaborative filtering algo-
rithm and evaluation metric that accurately model the user expe-
rience[ CJ // Proceedings of the 27th Annual International ACM
SIGIR Conference on Research and Development in Information
Retrieval. ACM, 2004 ; 329-336

[10] Ahn H J. A new similarity measure for collaborative filtering to
alleviate the new user cold-starting problem[J]. Information Scien-
ces, 2008,178(1):37-51

[11] Marlin B M, Zemel R S. Collaborative prediction and ranking
with non-random missing data[ C] // Proceedings of the third
ACM Conference on Recommender Systems, ACM, 2009.5-12

(12] Little R J A, Rubin D B. Statistical analysis with missing data
[M]. John Wiley & Sons,2014

[13] Jarvelin K,Kekalainen J. Cumulated gain-based evaluation of IR
techniques [ J . ACM Transactions on Information Systems
(TOIS), 2002,20(4) . 422-446

[14] Zhou T,Kuscsik Z,Liu J G, et al. Solving the apparent diversity-
accuracy dilemma of recommender systems[J]. Proceedings of
the National Academy of Sciences,2010,107(10),4511-4515

[15] Vargas S, Castells P. Rank and relevance in novelty and diversity
metrics for recommender systems[ C] // Proceedings of the fifth
ACM Conference on Recommender Systems. ACM, 2011:109-116

(E#%E 152 ®)

[8] Brin S,Motwani R, Ullman J D, et al. Dynamic itermset counting
and implication rules for market basket data[J], ACM SIGMOD
Record, ACM, 1997, 26(2) : 255-264

[9] Han Jia-wei, Kamber M. Data Mining: Concepts and Techniques
['M]. Beijing: China Machine Press,2001:130-160(in Chinese)
BRI, KA. ARSI S SRR IM], JER MU Tl & iR
#t,2001:130-160

[107 Agrawal R, Srikant R. Fast algorithm for mining association
rules[C] // Proc. 20th Int. Conf. Very Large Data Bases
(VLDB). 1994,1215.487-499

[11] Van V S, Via J,Santamana I, A Sliding-Window Kernel RLS Al-

« 162 -

gorithm and Its Application to Nonlinear Channel Identification
[C]//Proceedings of ICASSP 2006. Toulouse, France, 2006
[12] Wei Ling, Wei Yong-jiang, Gao Chang-yuan. Improved Apriori
Algorithm Based on Bigtable and MapReduce[ ] ]. Computer Scien-
ce,2015,42(10) :208-210(in Chinese)
B, BKIT, B K JT. 2T Bigtable 55 MapReduce B Apriori
Fuut ()] LB, 2015, 42(10) : 208-210, 243
[13] Xu Zhang-yan, Liu Mei-ling, Zhang Shi-chao, et al. Three Opti-
mized Methods of Apriori Algorithm{J]. Computer Engineering
and Applications, 2004,40(36) :190-193(in Chinese)
TREEHE, XK, JKIFA, . Apriori LAY 3 ML T]
HEHL LRSI, 2004,40(36) :190-193



