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Figure 3 Results Obtained from the Instance
of C101 When Any New Order is Just Placed
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Table 3 Results from the Presented Real-time Response Method and Cplex
AR S AW SO 7 s Cplex Ji#% LR b
Sl Yyl A E;.T ;if R#EFE/E P %ﬁ‘? K e et ) /RS ?é;ﬁg%
5 102.962 5 0. 096 102.962 5 4.132 0
10 228,489 10 0.111 228.489 10 19. 159 0
15 336.504 14 0.158 332.810 14 106. 061 1.098
C101 20 409. 897 18 0.203 404.013 19 918.443 1.435
25 550.902 23 0.224 544,228 24 1 546.492 1.211
30 650. 721 27 0.242 644,724 28 2 473.127 0.922
100 1 824,551 91 0.938
3 129. 872 5 0. 066 129. 872 5 5. 846 0
10 268. 807 10 0.120 268. 807 10 21.610 0
15 376. 685 15 0.191 376. 685 15 107. 387 0
C106 20 422,753 18 0.217 417.345 18 1 009.568 1.279
25 580. 267 22 0.224 571.061 23 1 586. 681 1.587
30 674.615 26 0.248 662.370 28 2 496. 304 1.815
100 1 985.730 89 0.948
5 138. 802 5 0.095 138. 802 5 3.762 0
10 291.771 10 0.108 291.771 10 15. 366 0
15 430, 648 14 0. 181 430. 648 14 97.417 0
R101 20 556.226 19 0.214 552.170 19 940. 284 0.729
25 687.229 23 0.217 680. 543 23 1245.222 0.973
30 810. 346 27 0.259 800. 194 28 2 632.903 1.253
100 2 431.927 87 0. 883
5 148. 079 5 0.012 148.079 5 5.137 0
10 265.273 10 0.131 264. 454 10 19. 285 0.309
15 394.459 14 0.174 393. 007 14 103.533 0.368
R105 20 539.776 18 0.211 535.502 18 1 021. 861 0.792
25 683.273 23 0.221 678.389 23 1 195.183 0.715
30 848.991 28 0.257 840. 464 28 2 570. 044 1. 004
100 2 529.412 90 0. 891
5 159. 804 5 0. 040 159. 804 5 4.428 0
10 326. 886 10 0.124 326. 886 10 17.921 0
15 449.010 14 0. 187 449.010 14 100. 703 0
RC101 20 608. 194 19 0.214 606. 404 19 987.492 0.294
25 693. 651 24 0.225 688. 588 25 1 061.507 0.730
30 864.946 27 0.245 858.913 28 2 463.468 0.698
100 2 682.493 88 0.905
5 162.231 5 0.054 162.231 5 4.910 0
10 321.054 10 0.101 321.054 10 20. 384 0
15 451.986 13 0. 185 451.986 13 102.229 0
RC106 20 569. 082 18 0.203 564.934 18 998. 920 0.729
25 679. 167 23 0.237 671.269 23 1 035.165 1.163
30 794,952 27 0.258 787.818 27 2 385.203 0.897
100 2 576.042 87 0.946
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Figure 4 Final Results Obtained from the Instance
of C101 When All the 100 Orders are Placed
with Different Numbers of Solutions
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A Real-time Response Method to Instant Delivery Orders
Based on a Pool of Various Solutions

WANG Zheng' ,LI Tingyu” , HOU Xinyao®
1 School of Maritime Economics and Management, Dalian Maritime University, Dalian 116026, China
2 School of Software Technology, Dalian University of Technology, Dalian 116620, China

Abstract : The instant delivery is a new type of logistics activity developed with the modern electronic commerce. It needs to com-
plete in a couple of hours the pickups and deliveries required by customers according to their requests made at any time for ur-
gently needed products. Now, electronic commerce providers usually adopt the policy of accepting all the orders when they are
faced with the requests from customers for instant deliveries. However, constrained by a given logistics capacity, delays of deliv-
eries are inevitable once customer orders are beyond the reach of the given logistics capacity, which will further and easily lead to
the decreasing of customers’ satisfaction degree and the cancellation of orders in a wide range. Therefore, at the moment that any
customer places her order, giving the customer a real-time response about the information like if her order can be delivered on
time based on the current logistics status and capacity is an effective way to solve the mismatching problem between the customer
requirements and the given logistics capacity.

As to the problem of the real-time response to an instant delivery order, a mathematical model is constructed, and a solution
strategy is presented, in which various good solutions are memorized during the system idle period and a response solution to a
new order can be quickly generated based on memorized solutions. A real-time response method to instant delivery orders based
on a pool of various solutions is presented. Three key components of the response method are designed: the method of generating
alternative solutions based on the technique of adaptive large neighborhood search; the strategy of selecting memorial solutions
based on the difference degree of solutions; and the real-time response method based on a pool of various solutions.

Extensive experiments show that the presented real-time response method can satisfy the requirement of real-time responses
to orders by greatly reducing the computation time, and at the same time guarantee the quality of the optimized solution. The
difference between the logistics costs of the presented method and Cplex on small-sized problems is not more than 2% averagely,
which proves a good effect in solving the problem.

The presented solution strategy and real-time response method not only provide a solution method and idea for a type of dy-
namic problems with real-time processing requirements, but also provide an effective way for logistics companies in improving
customer satisfaction degrees and solving the problem that the offline delivery capacity cannot support the requirements of online
orders. This research is of practical significance to promote the healthy and continuous development of modern electronic com-
merce.
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