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A repairing service composition method based on planning graph under
edge computing

GAO Zhi-hao*, LI Jing', ZHU Ming't, LIU Tong-yang', LU Rui®

(1. School of Computer Science and Technology, Shandong University of Science and Technology, Zibo 255000, China;

2. School of Engineering and Computer Science, Australian National University, Canberra 2601, Australia)

Abstract: In cloud and edge computing environments, it is common to extract and combine available services to meet user
needs. However, current methods struggle to cope with composition failures caused by changes in user needs or external
environment. To address this challenge, this paper proposes a planning-based service composition and repair method
in edge computing environments. We first combine the mobile path model and planning graph method to complete
the service composition process. The construction of the graph allows for efficient evaluation and selection of service
compositions that suit user demands. When the service set changes or user goals are modified, the method can generate
new solutions based on the existing planning graph to meet user needs. This repair method can adapt to changes in
real-time in the cloud-edge environment, enhancing system flexibility and reliability. Experimental tests have shown
that the proposed repair method outperforms replanning, demonstrating its effectiveness and practicality in addressing
combination failures.
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step 1: while g # () do
step2: AR (10)EW ik w
step3:  if w ¢ W then break
stepd: A, + A, UJw
step5: P, + P, |J Wou
step6: P11+ P, 1 Jwi
step7: g < g/ Wou

step8:  BP < BP|J(win/P,—1)
step 9: end while
step 10: If g # () then return fail

step 11: for each P,, in G

step12:  while BP( P,, # () do

step 13: R 9) W ik w
step 14: if w ¢ W then break

step 15: Am — A Jw

step 16: P,, + P, U wyy

step 17: BP < BP/(P,,(\BP)
step 18: BPM <« BP

step 19: BP « BP | J(win/Pm—1)
step 20: P, _1+ P,_1Uwy
step21: end while

step22:  BPQ < BPM|JBPQ
step23:  IfBPQ # () then

step 24: Wik A, JZ 5% BPQ 521 1Y ARk 4%
step25:  endif

step26: BP < BP/BPQ

step27: BPH = BP
step 28: end for
step 29: while BP # () do

step30:  ERLRI B AT AN — BT T Prew
A Apew JZ

step31:  Phew = Py/BP

step32:  while BP # () do

step 33: 4R (O FE W IR FE w

step 34: if w ¢ W then break

step 35: Apew ¢ Anew Jw

step 36: Py + Py |J wou

step 37: BP < BP/(F,(\BP)

step 38: BP < BP J(win/Prew)

step39:  end while

step40:  Ag + Apew

stepdl: Py < Phew

step42:  if BP # () then break

step43:  BP () BPH # () then break else ¥#s Il BP
#|BPH

step 44: end while
step 45: if BP # () then #2 JEAL LI ) e [m] 48 6 7
VRIR B 2H 5 45 R B
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1) CPU: Intel Core i5-10400F at 2.90 GHz;

2) N 4%: 16 GB DDR4 2666 MHZ;

3) 4% KINGSTON SNVS 500 GB;

4) ¥AE 245 Windows 10 Professional 64117
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