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Concept Drift Learning-based Caching Strategy in Information-centric Networks
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Abstract: In order to improve the caching performance in information centric networks, an adaptive caching strategy based on concept
drifting learning (CDL) was proposed. Considering the supplementary action of the node data and content data on improving caching
performance, firstly, the status data flow of nodes and content were used as network resources, and then the mapping relationship, namely
concept, between the multidimensional state attribution data based on the status data flow and the matching relationship value was mined.
Finally, utilizing this mapping function, a matching algorithm to predict the matching relationship between the node and the content in the
next time period was proposed. In order to improve the accuracy of the matching algorithm, a concept drifting detection algorithm based
on information entropy was proposed. When the concept drifting of the state attribution data by the information entropy was captured, a
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new mapping relationship was learning by the proposed recurring concept caching algorithm. Simulation results show that CDL
outperforms CEE, LCD, Prob, and OPP when looking at cost reduction of network operation and enhancement in quality of user
experience.

Key words: ICN; caching; data mining; concept drifting; information entropy
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fry=sign(e(ahc(x))+w,(mhc(x))) (2
Horl, ooy B cop 43 900 0y S 18 23 2R 285 R0 5 43 S8 2 BT FR B0 A AHABLURE DR T BREL, 2 an= 0, =112, Bt W) 2 M & 1 BB,
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=1, XUt W] 2 — AN BT AR IR A 2, R T2 g I 18 5 7 (L 23 28288 23 0 I N HHS B HC1E 41 ik WA 2.

Bk 2. M I 2 I ) BE.

1 Initialize HHS, HC, OW , HTH
2 detect concept drift at time t, compute mhc by Adaboost algorithm and hhsy.; by minhash algorithm;

3 for r=1to length (HHS);

4 compute J(hhsy,1,hhs;) by LSH algorithm;
5 end for

6 J'=min(J(hhsy.1,hhs)));

7 ifJ=HTH,

8 ahc=HCI[r], = a,=1/2

9 else &=0, @,=1 and update HHS and HC

10 end if

11 compute prediction value by f=sign( e (ahc(x))+w(mhc(x)))
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Table 1 Table for storing historical concepts
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BiE3 AEN MBS HE
Input: State attribute value {xq};”j1 and {x,Jm.1 » cache viscosity {qu}g‘:l, threshold value TH, relationship

mn

value {yq}q:1 ,

Output: Relationship value {y,

=0,

© 00 N o O B~ W N B

mn+u n

entropy threshold & sampling numbers of OW T,, sampling numbers of NW Ty;

mn-+u
mn+1 -

@,=0, To=0, Tn=0;

OW=g, NW=(;
when T,=T,+1, update OW;
for g=1 to mxn in OW

if CVq=TH then y,=1,
else y;=—1,
end if

end for
Build classifier f=sign(ay(ahc(x))+a,(mhc(x))) by algorithm 2

10  set Ty=Ty+1, update NW
11 for g=1to mxnin NW
12 Y =sign(m(ahc(x))+ wx(mhc(x)));

13 if y,=1, then

14 cache the content i in the node v;

15 else

16 do not cache the content i in the node v;

17 end if

18 compute AH = HqN —Hg by algorithm 1;

19 if AH>¢, detect concept drift, set T,=T,+1, goto step 3;
20 while (step 9 hasn’t done)
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21 {

22 set Ty=Tn+1, update NW

23 for g=1to mxn in NW;

24 Y =sign(m(ahc(x))+ wm(mhc(x))), where Y, is the lastest hc
25 if y,=1, then

26 cache the content i in the node v;

27 else

28 do not cache content i in the node v;

29 end if

30 }

31 do step 10

32 else if g<mn, goto step 12;

33 else if g=mn, don’t detect concept drift, goto step 10;
34 end if

35 end for

36 end
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Table 2 False positive rate and false negative rate of CDL algorithm

Fz 2 CDL HEikHR IR ik
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