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Research of a task scheduling algorithm in fog computing

LIU Lindong, WU Yilin
School of Computer Science, Guangdong University of Education, Guangzhou 510303, China

Abstract: In the heterogeneous and distributed computing environment of fog computing, in order to im-
prove the efficiency of fog computing and allocate appropriate resources to corresponding tasks, task
scheduling problem needs to be studied. The scheduling of pipeline independent tasks is studied. First-
ly, based on the traditional Apriori algorithm, a task classification algorithm I-Apriori algorithm in fog
computing environment is proposed. Association rules generated by I-Apriori algorithm are combined
with the weighted earliest completion time of tasks in the task set. Tasks appear in the association rules
are selected to schedule first, other fog nodes are scheduled according to the earliest completion time and
the number of weighted links. The performance of ITPS algorithm is evaluated by simulation experi-
ments. The results show that ITPS algorithm has a good performance in makespan and AWT.
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Fig. 1  System architecture of fog computing
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Fig. 2 Comparison of execution time of two algorithms under different minimum support
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Fig. 3 Task scheduling model of fog computing
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Table 1  Arrival time of task ms
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Table 2 Execution time of task set on fog node set ms
&% F, F, F, F,
L, 100 111 90 113
2 110 121 105 128
i 78 86 70 92
[ 66 73 62 75
i, 120 135 109 140
I 145 155 138 160
Le 199 210 186 215
[ 103 108 99 110
1 90 98 82 101

L 210 225 201 230




555 XUMKAR, 55 — i o] 55 5 4T 55 B B oY 171

#*3 FHHE
Table 3 Transaction set
H5% F, F, F, F, f, 4 I 1, t 1 2 t g 1,
T, 1 1 1 1 1 0 1 0 0 1 0 1 0 1
T, 0 1 0 1 0 0 0 1 0 0 0 0 1 0
T, 1 1 1 1 0 1 1 0 1 0 0 1 0 0
T, 1 0 1 1 0 0 0 0 0 1 0 1 1 0
T, 0 1 0 1 0 1 1 0 0 0 0 0 1 0
T, 0 0 0 1 0 0 0 1 0 0 0 0 0 0
T, 1 1 0 1 0 0 0 1 0 1 0 1 0 0
T, 0 1 1 0 1 0 0 0 0 0 0 0 1 0
T, 1 1 1 1 0 0 0 1 1 0 0 1 1 1
T, 1 1 1 1 0 1 1 0 0 0 1 0 1 0

PIKAF, Fy, Fyyt, | 0 BI04

2) FEAESCECHLN . R E/NEEE 0.7, A B, AR SCERLIN, 50k = F Y
FVNF,, t,=FNFVF,.
3.3.4 EHAMKZ HRAE T-Apriori BIEAS AT SCIBCRLI AR ORI 55 B R R o AT 55 TR G
RIS THIATE S5 1 555 T4 2 P g i F Z ISR R IR S, IV BLEEAR 55 R C R i
1E55 (ARFEIRE . o MFAFAE3FIOCR . O A5 FAR A SCHRFN b, W] ¢ 47X B i 43 0, Horp
tys by Loy sy Loy byy by, 6,5 FARBUAECHIN s @ £ e 5 F RGN b, W54 55 ¢ A2 25 11
HES A F EREEEE, LTEF,, F,, F, ERYEEREEH80.33, 0.37/10.30, t,7EF,, F,, F,, F,ErE(E
FEAR 51249 0.33, 0, 0.35F10.32; O WA H B CHCALIN i i 55 7345 05, XL E(E -1, FoRH
WAL
3.3.5 ITPSHAE  FIFHITPS Bk TS5 IHE, DL 12 AUE S A RIE A, S AT 55 41T
55 R 15 T makespan A K Y ZERERSE] AWT .

MESS 5 Aty 0oty LVERBEXT S, HHFATSS ¢ R B35, BT RAVEXHT 55 o A TR, SRR 58 K
i (B e /N B G A P A TR B s 4 TORE R SS o, ey, Tty AT RN BN, HATS o, B SC
BOCRRY, HMATSS gL e B, SR B R f v 58 U [R5 /NI 35 3150285 05 F A TR 5 AT S5 5Pl
BALSS t, e, RBEREE, RS 1,2 TALSS 1, B8, IR FRAT S5 o 76 F, LR s s FREAT 55 o, R 51
F,, BEUESE 0,00 SETRE S E R F L F, FRESCRME 457K,

(U b I . '
20_; Vol Vo ) |
40+ '
it
wf | b
woli i
120+
1401
160}~
1801
200

Fl4 L5555 R Z R A

Fig. 4 Scheduling relationship between tasks and fog computing nodes
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Fig. 5 Performance comparison of different tasks
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