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ABSTRACT

In the cloud computing environment, there has been a lot of research into the Fog/Edge Computing (FEC) paradigm
for securing user proximity of application services and computation offloading to alleviate service delay difficulties. The
method of predicting dynamic location change patterns of edge devices (moving objects) requesting application services
is critical in this FEC environment for efficient computing resource distribution and deployment. This paper proposes an
optimal moving pattern extraction algorithm in which variable weights (distance, time, congestion) are applied to selected
paths in addition to a support factor threshold for frequency patterns (moving objects) of edge devices. The proposed
algorithm is compared to the OPE_freq [8] algorithm, which just applies frequency, as well as the A* and Dijkstra
algorithms, and it can be shown that the execution time and number of nodes accessed are reduced, and a more accurate
path is extracted through experiments.
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Table. 1 Example of moving sequence data set

Table. 2 Applied weights calculated by applying the

effect factors

OID Sequence
MOl | <N1N3N16 N17 N22 N23 N24 N25 N20 N21> Path weight Path weight
O2 <N1 N3 NI5N14 N23> a_vt ad AW a_ vt ad AW
<N23 N24 N25 N20 N21> P1 | 031 | 030 | 0.61 |P23| 0.18 | 0.09 | 027
MO3 |<N1N2N16 N17 N22 N23 N24 N25 N20 N21> P2 | 005 | 005 | 0.10 |P24| 070 | 023 | 0.93
MO4 |<N1 N4 N6 N7 N§ N10 N20 N21> P3| 011 | 0.11 | 022 | P25| 039 | 0.13 | 052
MO5 | <N1 N4 N6 N7 N13 N12 N19 N20 N21> P4 | 0.07 | 007 | 0.14 |P26| 039 | 0.13 | 052
MO6 | <N1 N3 N16 N30 N29> P5 | 0.15 | 0.15 | 030 | P27 | 045 | 0.15 | 0.60
<N29 N22 N23 N19 N20 N21> P6 | 0.1 | 011 | 022 | P28 025 | 012 | 037
MO7 | <NT N4 N6 N7 N8 N12 N10 N20 N21> p7 | 017 | 017 | 034 | P29 0.16 | 0.15 | 031
MO8 zg;;l;gl}ggi\ourgzégiv P8 | 021 | 020 | 041 [P30| 025 | 0.12 | 037
P9 | 025 | 025 | 050 |P31| 043 | 0.14 | 057
22, 5% O|STEl 252 i3t =X P10| 0.16 | 0.15 | 031 |P32| 041 | 0.13 | 054
VA 1131 (2170 2] ol wermol A A P11| 020 | 0.10 | 030 |P33| 059 | 0.19 | 0.78
Aol Heet N olBae 228 Aobel o|Eo| e P12 | 029 | 014 | 043 |P34| 055 | 0.18 | 0.73
OIHmTOT;(AOE DB) = = 74 ‘—17““0]: (@A P13 | 0.65 | 021 | 0.86 |P35| 0.70 | 023 | 0.93
e :\Efﬂé}; 24 ‘]’:H %’451] ZahEL o)) P14 | 048 | 023 | 0.71 ||[P36| 035 | 0.11 | 0.46
_; zwq:'” :E ngs}; R R P15| 0.09 | 0.09 | 0.18 ||[P37 | 0.14 | 0.13 | 027
= (1715 A7) 101{;:1_11]1 O%L% AEEL o] P16| 0.18 | 0.18 | 036 | P38| 045 | 0.15 | 0.60
A Ao miE wa EE': i ;%6:1 2 P17| 029 | 0.14 | 043 |P39| 035 | 0.11 | 046
= - = e P18 | 047 | 023 | 0.70 | P40 | 041 | 0.13 | 054
=3 A8 AV A AHAEe) ddRaES P19| 047 | 0.15 | 0.62 | P4l | 0.12 | 0.06 | 0.18
#HA olsfdos AH: P20 | 045 | 0.15 | 0.60 | P42 | 0.15 | 007 | 022
A Az gk 7 A BAA )P B 0 T o050 | 019 | 078 | Pa3| 031 | 015 | 046
Aol (c_dyE 28ok, BEATON= EHE(CRE T [55] 041 | 013 | 054 |Paa] 010 | 005 | 015
7VH o' Ag3ith BAA = Fod TR Hell
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Input : AoE-DB, Cs (Spatial Constraint),

S (Start node), currN (Current node),

D (Destination node),

max_gap (Temporal Constraint),

min_sup (Threshold of Minimum Support factor),

G-Mseq (Generalized Moving Sequence),

ToW (Threshold of Weight), type (applied type)
Output : Optimal Moving Pattern (OMP _list)
Procedure OPE_FW (AoE-DB, Cs, S, D, max_gap, min_sup)
Begin

PrevA = null;

// Set of historical data satisfied Cs

Drt = limited Data Set (AoE-DB, Cs, S, D),

// Extraction of set of moving sequences from Drt
Dseq = SEQ_Extract (Drt, max_gap);

// Data Generalization

// Extraction of optimal moving pattern

Begin
OMP _list = null;
nextN = S;

while (nextN #D) {
add nextN to OMP _list;
Begin
subD = Sequence containing currN and D in
G-Mseq;
for each moving sequence S & subD
¢ = subset(currN, S);
if c & Cs then add c to Cs;

c.count++;
End for
If (ype==1) {

Cmax sup = 2-node sequence with maximum support

nextN = new node unconnected with currN in Cuax sup:}
Else {
Freqsq = 2-node sequence with support factor(=
min_sup) from Cs;
Cmin weight = 2-node sequence with threshold(=ToW)
from Freqye,;
nextN = new node unconnected with currN in Cuin weight
o}
Return nextN;
End }
add D to OMP _list;
End
Return OMP_list;
End

factor from Cs;

Fig. 2 OPE_FW algorithm
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Start Path to Min_sup Applied | Selected
node No. Node (=0.2) Weight node
P& N2 .25 o.47
NT FP7 N3 0.375 0.34 N3
P1 N4 0.375 a.e1
Applied Rule 1
P10 NT6 .25 a.21
N3 NT6
P17 NI5 a0.125 0.20
Applied Min_sup of Frequency
P17 N17 0.25 0.43
NT6 N3O
P16 N3O .25 0.36
Applied weight
N3O | F29 | NZg | 0.25 | a.271 | NZg
Applied Rule 2
P30 nNZZ2 a0.125 0.37
NZg NZ2E
P37 NZ2E a0.125 .27
Applied Rule 3
NZ2E | P38 | NZ23 | a0.125 | 0.6 | NZ23
Applied Rule 2
P40 N24 0375 .54
NZ23 N4
P32 NZg 0.25 0.54
Applied Rule 4
N4 | P47 | NZ5 | 0.375 | a.18 | NZ5
Applied Rule 2
NZ5 | P35 | NZ2O | 0.375 | 0.93 | NZ2O
Applied Rule 2
NZ2O | P36 | NZT | 1.0 | o.46 | NZT

Applied Rule 2

Fig. 3 Extraction of the optimal moving patterns based
on frequency and weights
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