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Rule-based System for Loading Multiple Items in
Containers for Shipping

Park Ji Hee" - Lee Gun Ho™

ABSTRACT

study figures out the concepts of container transport, logistical cost and the distribution of a company through studying

documents, and to suggest logistical cost reduction approach, focused on the efficiency of transport which occupied the considerable portion

of the total logistical cost of the company.

We analyze and discuss the container loading of multiple items for multiple places of departure and arrival through a case study on S

company in South Korea. We suggest a direction to reduce the logistical cost of the companies, analyzing the conditions of multiple items

loading,

and rule-based systems including an algorithm which determines container-loading for minimum freight expenses. We use data

mining and OLAP tools of MS Analysis Services to produce loading rules for multiple items loading and generate OLAP cube and

decision

trees to validate the rules.

Keywords : Mixed Loading, Shipping, Rule Based System
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Fig. 1. Empty containers of S-Electronics in the first half
year of 2008
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Fig. 2. Container loading network of S-Electronics
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Table 1. Mixed loading or not between products

A AAETE A
q

A% AgAE GAY Anol
dehdoR ug wAsa oA A9 B
HE

B A oW A5, 16]. o414

Product item | memory | air con. | fridge washer | computer | printer CTV Z?g;lr:l:; camcoder | storage LCD
memory O X X X X X X X X X X
air con. X o) ) o o) o} ) ) ) X X

fridge X @) @) @) @) 0 @) @) @) X X
washer X o) ) o o) o} ) ) ) X X
computer X (@] (@] (@] (@] O (@] (@] (@] X X
CTV X O (@] (@] (@] O O (@] O X X
vacuum cleaner X o) ) o] o) o} ) ) ) X X
camcoder X ) ) o o] 0 o) ) ) X X
storage X X X X X X X X X O X
LCD X X X X X X X X X X )
Table 2. lllustrative mixed loading
code for shipment . business .. transport departure destination ..
mixed load NO product item place shiping day type country country destination place
6236 101 air con. Kwangju 06.4.24 shiping Korea Netherlands Tilburg
6236 102 air con. Kwangju 06.4.24 shiping Korea Netherlands Tilburg
6236 103 air con. Suwon 06.4.24 shiping Korea Netherlands Tilburg
6247 104 air con. Kwangju 06.4.24 shiping Korea China Shanghai
6247 105 vacuum cleaner| Suwon 06.4.24 shiping Korea China Shanghai
6296 106 air con. Kwangju 06.5.17 shiping Korea Netherlands Tilburg
6296 107 washer Suwon 06.5.17 shiping Korea Netherlands Tilburg

KIPS Tr. Software and Data Eng.
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Table 3. Checklist for mixed loading or not

category checklist

mixed loadable or not between product

product group .
items

transport type aircraft, marine

shipping date identical shipping date

departure country identical departure country

arrival

country/place identical arrival country and the place
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AIRCON 2006 04,08 UsSa
AIRCON 200804 08 USa
AIRCON PO0G04 26 NETHEALANDS
AIRCON P00 04 28 NETHERLANDS
AIRCCON 2000416 usa
AIRCOM ZODE04.16 usa
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AIRCOMN Z200504.24 NHETHERLANDS
AIRCOM 200604 24 NETHERLANDS
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AIRCOM 2006,04.28 CHINA,
AIRCOM 200604 28 CHINA,
AIRCON 200604 28 CHINA
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AIRCOMN 20080313 CHINA
AIRCOM 20060416 AFRICA
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AIRCOM 20060416 AFRICA
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Table 5. Comparison of containers before/after this study
Samples
before this study After this study
month the no. of containers overland freight] shipping cost the no. of containers . e e
o - overland freight .
(one million | (one million (one millio (one million
20 Ft 40 Ft won) won) 20 Ft 40 Ft one tiion won)
1 342 21 61 559 67 131 45 429
2 1754 554 412 3,958 301 979 300 2,873
3 1952 765 498 5,014 387 1140 361 3,520
4 1845 134 322 3,059 310 730 240 2,280
5 2324 179 412 3,801 414 904 310 2,860
6 1891 152 333 3,036 343 731 248 2,291
total 10108 1805 2,037 19,428 1822 4615 1,505 14,252
Table 6. Comparison of containers(%) by this study T Fig. 139 71 MEAA AgolA eFAAE &
percentage(%) F e AFE vud] 2 A3 80% o]yl EFHAME T
month |  the no. of containers overland | T e 23 sEEen, o vjFo) & w, FEu]e
0F | w0 | freight |TPPRECOS| A9 Fig 14014 mi wish Zo] vjY 24u7t 2 Eom
7L_/]\_504 .E 74_% o)} 2= 0] .
1 1959 62381 7377 76.74 gasns As & 5 A
2 17.16 176.71 72.82 72.59
3 19.83 149.02 72.49 70.20 Bbefore Baiter
4 16.80 544.78 7453 7453 3000
5 1781 506.03 7524 75.24 ;g%
6 18.14 480.92 74.47 75.46 1500
total 18.03 255.68 7388 73.36 1000
500
2006.01 2006.02 2006.03 2006.04 2006.05 2006.06
@ before 20Ft —8— after 20Ft
il —4— before 40Ft —&— after 40Ft Fig. 13. The No. of each loading type
2000 ,/,,._____.,/.\\\
N 1500 million obefore | after
o e 6,000
1000 \‘/.\A 5,000
500 4,000
. A 3,000
2008.01 2006.02 2006.03 2006.04 2006.05 2006.06 2,000
1,000
. . ) .
Fig. 11. The No. of containers of each loading type 2006.01 200602 2006.0343006.04 200605 2006.06
Fig. 14. Loading cost of each loading type
No. —&— before —&— after
120000
100000 '/A\ million mbefore mafter
RN % 25,000
80000 <
N T
// 15,000
40000
// 10,000
20000 ‘ 5,000
2006.01 2006.02 2006.03 2006.04 2006.05 2006.06 g

Fig. 12. The maximum total weight of loading types

overland freight shipping cost total cost

Fig. 15. Loading, shipping, and total costs
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