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Association Rule Mining Algorithm Based on Timestamp and Vertical Format
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Abstract The SLMCM algorithm (Specific Later-marketed Consequent Mining) is mainly used to solve the problem of
later item,but it is inefficient and difficult to adapt to big data mining. For this problem, this paper proposed the im-
proved algorithms E-SLMCM and DE-SLMCM . E-SLMCM algorithm is based on vertical structure,so it only traversal
the database twice. Furthermore,the timestamp of each item can be directly calculated when the format is converted to
vertical,and each transaction does not need to be sorted by the timestamp of the item. In addition,a new method for
finding the itemset timestamp was proposed,which dose not need to traverse the database to find the timestamp of item-
set. In order to adapt to dense database, DE-SLMCM algorithm was proposed based on E-SLMCM algorithm and diff-
set, which improves the execution efficiency on dense database. In the listed four simulation experiments based on com-

mon data sets, the time efficiency of E-SLMCM and DE-SLMCM running on sparse and dense data sets is 10-1000 times

higher than that of SLMCM.
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Table 1 Example for later product

5H 6H T7TH 8HA 9A
z 100 100 100 100 100
zy 100 100 100 100

xyz 100 100

HiZ 1.
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Table 2 Example transaction date sets

D11 D1Z
TID Itemset TID Itemset
1 a 6 ac
2 a 7 csash
3 asc 8 asbsc
4 cra 9 asbsc
5 asc 10 ascsb
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Table 3 Item and time stamp in database

Item Time stamp
a T,
Ié T,
b T;

F4 o AR BCHE R 8 2 D,

Table 4 Constructed timestamp transaction set D,

Dy Dy,
TID Ttemset TID Ttemset
1 a 6 ac
2 a 7 ascsb
3 a 8 ascsb
4 asc 9 ascyb
5 asc 10 ascsb

5 I IR A I (] 2

Table 5 Time stamp of item and itemset
Item First time Itemset Time stamp
a T, ac T,
¢ T, ab T;
b T cb T

ach T;

H6 TG SOHR A I ]S LR R

Table 6 Comparison of itemset support and time stamp support

Item set  Time stamp  Count IDI D' sup/%  sup'/%
ac T, 8 10 8 80 100
ab T; 4 10 4 40 100
cb T; 4 10 4 40 100
ach T; 4 10 4 40 100
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1. T, =find_1-frequent_tidset(D);L'=L'U L; ;

2. T, =uporder_by_item_suport(T,);

3.for(k=2;L, | #O:;k++){

4. for all X;,X;€ T ,j>1.dof

5. if X; and X; have the same prefix,do{

6 create R=X; U X5

7 Tidset(R) = Tidset(X;) N Tidset( X)s

8. sup' (R)=|R[/ min(| DX |, ID(X) D)5
9. if sup'(R)>=min_sup.do{

10. insert R and Tidset(R) to Ty;

11. insert R to LL; b}

12. L'=L'UL;}
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1. Ty, = find_1—frequent_diffset(D); L'=L'"UL;

2. Ty =uporder_by_item_suport(T g 1) 3

3.for(k=2;L,  #O;k++){

4. for all X;2X; € Tyir 1 »i>>1,do!
5 if X; and X; are at the same class,do{
6. create R=X; UXj;

7 d(R)=d(X) —d(X));

8 [(O[=[XD[—dY) |5

9. sup'= | (Y) | /min(| D' (XD [, IDUX) s
10. if sup'(R)=min_sup,do{

11. insert R and d(R) to Ty i3

12. insert R to LL;}}

13. L'=L'ULy;}
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Table 7 Comparison of umber of item sets on retail

Sk ZWE NUE EWE ANE LHE ATE

A S
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Table 8 Comparison of number of item sets on mushroom
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Fig. 1 Comparison of run-time on pusmb
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Fig. 3 Comparison of run-time on retail
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