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Customized Recommendation for Business Logistics -

Objective Oriented Recommendation Mechanism

Category: Science / Engineering

Summary

This research propose a objective oriented recommendation mechanism for

business logistics management in physical world, the business logistics focus on

the efficiency in management, and its mission is to make the best arrangement

and distribution of the items within the business logistics scope.

This research takes the KMD resource management as a case, analyze lending

and returning information recorded in the system since 2010, the analysis also

includes the evaluation and observation of the real management environment,

and some features of Graduate School of Media Design. Proposal based on the

case study result is a model of a objective oriented recommendation mechanism,

which provides useful instruction for users, help them to find what they need in a

short time, and make a proper plan based on the instruction, also encourage them

to fulfill the use of the equipment, to reach the goal of efficient management.

Keywords:

Business Logistics, Customized Recommendation, Audio Visual, Objectives, Prop-

erty Management

Graduate School of Media Design, Keio University

Xiejing Yu

i



Contents

1 Introduction 1

2 Related Works 5

2.1. Business Logistics . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.1.1 What is Business Logistics . . . . . . . . . . . . . . . . . . 5

2.1.2 Development of Business Logistics . . . . . . . . . . . . . . 6

2.1.3 Issues in Research . . . . . . . . . . . . . . . . . . . . . . 8

2.2. Customized Recommendation . . . . . . . . . . . . . . . . . . . . 9

2.2.1 Amazon Item-to-Item Collaborative Filtering Recommen-

dation System . . . . . . . . . . . . . . . . . . . . . . . . . 12

2.2.2 YouTube Content Based Recommendation System . . . . 14

2.3. Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

3 Concept 18

3.1. Objective Oriented Recommendation Mechanism . . . . . . . . . 18

3.1.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

3.1.2 Proposal Outline . . . . . . . . . . . . . . . . . . . . . . . 19

3.1.3 Reality Analysis . . . . . . . . . . . . . . . . . . . . . . . . 20

3.2. Methodology: Case Study . . . . . . . . . . . . . . . . . . . . . . 21

3.3. Research Model and Anticipated Results . . . . . . . . . . . . . . 22

3.3.1 Research Model . . . . . . . . . . . . . . . . . . . . . . . . 22

3.3.2 Anticipated Results . . . . . . . . . . . . . . . . . . . . . . 24

4 Case Study 25

4.1. Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

ii



4.2. Objective Facts Description . . . . . . . . . . . . . . . . . . . . . 26

4.2.1 Factors Involved in the Management . . . . . . . . . . . . 26

4.2.2 Equipment Description . . . . . . . . . . . . . . . . . . . . 26

4.2.3 Current System Description . . . . . . . . . . . . . . . . . 28

4.2.4 Current Management Description . . . . . . . . . . . . . . 30

4.3. Database Description . . . . . . . . . . . . . . . . . . . . . . . . . 33

4.4. Data Analysis and Results . . . . . . . . . . . . . . . . . . . . . . 36

4.4.1 Sample Data Description . . . . . . . . . . . . . . . . . . . 36

4.4.2 Preliminary Analysis . . . . . . . . . . . . . . . . . . . . . 36

4.4.3 Objective Analysis . . . . . . . . . . . . . . . . . . . . . . 39

4.5. Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

5 Proposal 53

5.1. Issues from the Case Study . . . . . . . . . . . . . . . . . . . . . . 53

5.2. System Description . . . . . . . . . . . . . . . . . . . . . . . . . . 54

5.2.1 Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

5.2.2 Data Integration . . . . . . . . . . . . . . . . . . . . . . . 56

5.2.3 Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

6 Evaluation 61

6.1. Evaluation of the Case Study and Proposal . . . . . . . . . . . . 61

6.2. Opportunities and Difficulties for Promotion into General Business

Logistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

7 Conclusion & Future Work 63

7.1. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

7.2. Future Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

Acknowledgements 65

References 66

iii



List of Figures

2.1 Business Logistics Activities . . . . . . . . . . . . . . . . . . . . . 7

2.2 Recommendation in on-line Video Site . . . . . . . . . . . . . . . 10

2.3 Recommendation in Social Network . . . . . . . . . . . . . . . . . 11

2.4 Example of Recommendation Information on Amazon.com Homepage 12

2.5 Example of Recommendation Information in ”Recommended for

you” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2.6 Example of Recommendation Information of ”cart recommendation” 14

2.7 Example of Recommendation Information on YouTube Homepage 15

3.1 Proposal Outline . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

3.2 Research Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

4.1 KMD Resource Management Environment . . . . . . . . . . . . . 27

4.2 Type of AV Equipment . . . . . . . . . . . . . . . . . . . . . . . 27

4.3 Type of PC Equipment Related to AV Activities . . . . . . . . . . 28

4.4 Type of Other Equipment Related to AV Activities . . . . . . . . 29

4.5 Interface of the System . . . . . . . . . . . . . . . . . . . . . . . . 31

4.6 Input Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

4.7 Relationship Between Tables in Database ”mrbs” . . . . . . . . . 35

4.8 Join Tables in Database”mrbs” . . . . . . . . . . . . . . . . . . . 36

4.9 Amount of Sample Data . . . . . . . . . . . . . . . . . . . . . . . 37

4.10 Trend From 2010 To 2014 . . . . . . . . . . . . . . . . . . . . . . 37

4.11 Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

4.12 Detail Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

4.13 Equipment Used . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

4.14 Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

iv



4.15 Example Conbination of Crash Course . . . . . . . . . . . . . . . 41

4.16 Recommendation Information for Crash Course . . . . . . . . . . 42

4.17 Recommendation Information for KMD Events . . . . . . . . . . 43

4.18 Project-equipment Frequency . . . . . . . . . . . . . . . . . . . . 44

4.19 Conbination of Equipment Based on Project . . . . . . . . . . . . 44

4.20 Period of the Equipment Used by Each Project . . . . . . . . . . 45

4.21 Recommendation Information for KMD Real Projects . . . . . . . 45

4.22 Subjects for Student Enrolled in Academic Year 2014 . . . . . . . 47

4.23 Subjects for Student Enrolled in Academic Year 2011-2013 . . . . 48

4.24 Subjects for Student Enrolled in Academic Year 2010 and Before . 49

4.25 Completion Model for Students Enrolled in Academic Year 2014 . 50

4.26 Completion Model for Student Enrolled in Academic Year 2011-2013 51

4.27 Completion Model for Student Enrolled in Academic Year 2010 and

Before . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

5.1 Example Page of User Information . . . . . . . . . . . . . . . . . 55

5.2 Example Page of Cart . . . . . . . . . . . . . . . . . . . . . . . . 56

5.3 Example Interface for Input Lending Information . . . . . . . . . 57

5.4 Database Structure . . . . . . . . . . . . . . . . . . . . . . . . . . 58

5.5 Rout for Information Flow . . . . . . . . . . . . . . . . . . . . . . 59

5.6 Rout for Information Flow(Project) . . . . . . . . . . . . . . . . . 60

5.7 Interface for Output . . . . . . . . . . . . . . . . . . . . . . . . . 60

v



List of Tables

4.1 Tables In The Database And Their Functions . . . . . . . . . . . 33

4.2 Table:mrbs area and Function of Each Field . . . . . . . . . . . . 34

4.3 Table:mrbs entry and Function of Each Field . . . . . . . . . . . . 34

4.4 Table:mrbs room and Function of Each Field . . . . . . . . . . . . 35

4.5 KMD Schedule(Regular Events) . . . . . . . . . . . . . . . . . . . 40

vi



Chapter 1

Introduction

The vast development in information and communication technology (ICT)

has changed the outlook of many traditional business sectors. Logistics models

in business were initially developed with a core aim of better efficiency in getting

the right item to the right person at the right time in the right place, now have

evolved gradually but significantly to embrace the advancement in technology. To

have the capacity to maintain and manage large storage quantity and complex

delivery inquires, the digitization of management procedures and the adoption of

innovations utilizing the Internet and big data technology are crucial to business

logistics in the 21st century.

How could ICT models and applications facilitate people getting things that

better suits their aims, in a shorter processing time, and thereby accelerate the

circulation in logistics? Based on the model of content-based commendation rec-

ommendation algorithm based on analyzing the content users selected viewed or

purchased, this project proposed and evaluated the model of objective oriented

recommendation that to take the objectives why people use the item as the content

to stretch the border of business logistics in the age of Internet.

The recommendation system built on the Dynamic Item-Based Recommen-

dation Algorithm is one of the solutions to tackle with large quantity of inquires

and actions efficiently in electronic commerce. By exploring the similarity in ag-

gregated data of online behavior through collecting, categorizing and analyzing,

this recommendation system enables business to specifically target their audience

or customers of different ages, income level, field of occupation and preferences.
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Successful stories of this system are commonly heard from online-trading and

content-sharing websites such as Amazon [2] and YouTube [19].

Comparing to individual customers on Amazon and YouTube, customers in

business logistics are large organizational entities with clearer preferences and

needs, more routined and slowly-evolved behaviors.

The recommendation system works on the principium that by analyzing the

behaviors of a large population of users, or a large amount of individual behaviors

of a specific user, to find the similarities in these behaviors, so to communicate

the information to targeted audience.

As the ultimate goal of business logistics service is to make best arrangement

of the items within business scope, for businesses with clearly defined objectives,

their customers’purchase behavior are highly objective-oriented, therefore, are

traceable and applicable to scientific analysis. Therefore, the adoption of rec-

ommendation system in business logistics could be the solution to manage large

circulation of items and equipment with advanced technology.

In this research, we are aimed to establish an objective -oriented recommen-

dation mechanism recommendation for business logistics management.

Based on the content-based recommendation, the objective-oriented recom-

mendation mechanism is settled on the assumption that people’s ultimate aim of

obtaining an item (or a group of items) is to fully utilize its designated function.

In this case, all purchase or rental inquires are rational and reasonable, and there-

fore, can be aggregated for analysis. Taken the objectives of people obtaining

a specific item as the content variables, this mechanism provides the analysis of

connections between the items that meet people’s requirement, the relevance be-

tween these items and purchasers’social characters (such as age, income level and

occupations), as well as the compatibility between different contents in a series of

related works.

To study the applicability of the system, this project takes the KMD resource

management [10](the facility provided by Graduate School of Media Design at

Keio University, with the main business of lending digital equipment, such as

video camera, tripod, and PCs, to KMD students, in order to help satisfying with

the hardware needs they may met while in doing research) as a case, analyzing the

4 years borrowing information recorded in the system, also combine with the real
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environment for management, and feature of Graduate School of Media Design,

to discovery effective objective, to make a proper recommendation mechanism.

Through which to provide useful instruction for users, to help them find what

they need in short time, and make a proper plan based on the instruction, also

encourage them to fulfill the use of the equipment, to reach the goal of efficient

management.

The case study result shows that in the concrete environment in KMD Re-

source management, users do use the equipment for some certain objectives, which

is describe as the audiovisual activities.

Extend the objective oriented recommendation mechanism to a general field of

business logistics industry with multiple actors and large scale business, and help

the division with different objectives make a proper arrangement of the items is

expected as the future work.

The structure of this research is stated as follows:

Chapter 2 will introduce the general environment of the business logistics and

related works and researches in customize recommendation, also the successful

application of recommendation system.

Chapter 3 describes briefly about the concept, which includes the proposal

outline, the methodology, the research model and the anticipated results.

Chapter 4 present a case study in a concrete environment, which is the core

experiment of the research.

Chapter 5 come up with a proposal based on the issues found in the result of

the case study, detail system descriptions including system design and interface

will be introduced in this chapter.

Chapter 6 is the evaluation of the case study and the proposal discussed in

Chapter 5, which focus on evaluation how much the result of the case study match

the concept of the objective oriented recommendation, and discuss the merits and

limitation of the proposal. Opportunities and difficulties in promoting the system

into general business logistics is also a issue in the scope of this chapter.

3



Chapter 7 come to the conclusion of the research and the future work.
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Chapter 2

Related Works

The goal of this research is to came up with an customized recommendation for

business logistics, to reach the goal of improving logistics management in physical

world.

In this chapter, we will give an overview introduction about the business logis-

tics including the definition and development of it, and come over several issues

that we can take into consideration to improve in research. We also introduce

several recommendation solutions that have been widely used in the real business

currently, to discuss and come up with a possible solution that effectively suit

logistics management environment.

2.1. Business Logistics

2.1.1 What is Business Logistics

The term of business logistics is evolved since 1960s [12], defined as ”the pro-

cess of planning, implementing, and controlling the efficient, cost-effective flow and

storage of raw materials, in-process inventory, finished goods and related infor-

mation from pint of origin to point of consumption for the purpose of conforming

to customer requirements” [5].

The mission for business logistics is ”to get the right goods or services to the

right place, at the right time, and in the desired condition, while making the

greatest contribution to the firm” [5].
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The typical logistics activities can be roughly classified into core activities and

supporting activities, in two big channel: the physical supply channel and the

physical distribution channel [5]. The core activities take place in every supply

and distribution channel, they contribute the most to the total cost of logistics.

Key logistics activities includes customer service, transportation, inventory man-

agement. Support activities vary from company to company, a comprehensive

list of support activities includes: ware housing, materials handling, purchasing,

protective packaging, cooperation with production/operations and information

maintenance(Figure2.1) [1, 11].

Logistics is important because it creates value-value for customers and suppli-

ers of the firm, and value for the firm’s stakeholders. Value in logistics is expressed

in terms of time and place. Products and services have little or no value unless

they are in the possession of customers when(time) and where(place) they wish

to consume them [5].

2.1.2 Development of Business Logistics

The business logistics focus on the resupply of goods needing limited amounts

of producer repair or maintenance follow-up to industrial users and consumers,

development in business logistics nowadays can be conclude as follows [5]:

• Lowering down the costs and improving the efficiency is becoming more and

more significant.

• Globalization extend global industries, which expand the needs of careful

management of logistics costs.

• Logistics variables are becoming more and more important in the minds of

customers while they evaluating the service of offering a product.

• Customers are increasingly tending to expect a quick, and customized re-

sponse to their demands.

All these changes indicate that modern business logistics think highly of the

efficiency: quick, customized and low cost.
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Figure 2.1: Business Logistics Activities
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2.1.3 Issues in Research

Effective logistics usually involves with five issues: movement of product, move-

ment of information, time/service, cost and integration, which are also the oppor-

tunities and fields for research in business logistics [8].

• Movement of products

It is easy to understand the importance of this issue, as for logistics, move

of products is often the way most people think. Products moves should in

keeping with the emphasis in cost reduction, inventory management, cus-

tomer service. Whats more, products flow within the supply pipeline and

the movement plan should be flexible [15].

• Movement of information

In business logistics, we must also have the information to learn the ”right

item”, ”right place”, ”right time”, ”right person”.

The logistics industry is fertile ground for the application of technologies,

applications such as smart phone mobile technology in the provision of proof

pf delivery and delivery confirmation will create increased visibility of deliv-

ery status, improved cash flow, better management of supplies and reduced

admin. Systematized forecasting techniques will also become essential to

predict client demands to help hauler plan resource more proactively and

intelligently [15,16].

• Cost

Cost is the key measure by which logistics effectiveness if often measured.

There is no doubt about how important costs are. Cost reduction should

taking service into consideration as well [15,16].

• Time/service

Time/service is a factor of competition, customer requirements, companies

in the industry, logistics is a link among all these factors [15].

• Integration

8



Logistics is a process bringing all the factors-customer, industries, people

involve in managing process together, its necessary to bring all those factors

and make them work in a harmonious pace [15].

The five issues discussed above point out to several different perspectives for

research in the field of business logistics, these perspectives provide us some di-

rection we can think future for coming up with a proper solution to improve the

efficiency of business logistics.

2.2. Customized Recommendation

As with the development of the Internet, studies in data is becoming more and

more popular, as data provides the objective measure of all kinds of management.

”You cant manage what you don’t measure” [3]. This sentence explains why data

is so important in business and management nowadays. Through data, we can

measure the result of the business and get to know more about the businesses,

which can be directly translated into improvement in decision making and perfor-

mance. We can measure and therefore manage more precisely than ever before.

We can make better predictions and smarter decisions. We can target more-

effective interventions, and can do so in areas that so far have been dominated by

gut ad intuition rather than data rigor [3, 17].

Recommendation mechanism is the result of the network technology and the

accumulation of the data in the net world.

The direct goal for recommendation is to provide with certain group of people

with useful information [13]. Recommendation in the physical world is fairly

simple and monotonous, as it it impossible to meet needs to each individual,

aggregate numbers is governed as the only possible choice. For example, the

bookstore will only exhibit the popular books, which means, the intended readers

are not clearly targeted.

Recommendation in digital world usually combined with recommendation al-

gorithm, it is now widely used in the on-line business, on-line content site(Figure

2.2) [14], on-line advertising and social network(Figure 2.3) [6].

Recommendation system is a certain kind of web applications that involve

predicting user responses to options. Such systems typically provide the users
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Figure 2.2: Recommendation in on-line Video Site
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Figure 2.3: Recommendation in Social Network

with a list of recommend items they might prefer, thus expose the users to a huge

collections of items. These systems help users to decide on appropriate items, and

ease the task of finding preferred items in the collection.

There are two good examples of recommendation system.

Offering news articles to on-line newspaper readers, based on prediction of

reader interest [6].

Offering customers of an on-line retailer suggestions about what they might

like to buy, based on their past history and/or product searches.

Recommendation systems use a number of different technologies. We can

classify these systems into two broad groups.

Content-based systems [18]examine proprieties of the items recommended. For

instance, if a YouTube user has watched many war movies, then recommend a

movie classified in the database as having the ”War” genre.

Collaborative filtering systems [18]recommend items based on similarity mea-

sures between users and/or items. The items recommended to a user are those

preferred by similar users.

11



User Preference is the core of recommendation system.

2.2.1 Amazon Item-to-Item Collaborative Filtering Rec-

ommendation System

Amazon is one of the typical on-line retailer that use recommendation algo-

rithm to personalize the on-line store for each customer.

Amazon.com use recommendations as a targeted marketing tool in many Email

campaigns and on most of its Web site pages, including the high-traffic Ama-

zon.com homepage(Figure2.4).

Figure 2.4: Example of Recommendation Information on Amazon.com Homepage

Except for the recommendation information showed on the home page based

on the items customer has viewed, Amazon.com also provide the service of ”Rec-

ommended for you”, customer can find the page of ”Recommended for you” after

logging in.

Figure2.5 shows an example picture of Amazons ”Recommended for you”.

As figure2.6 shows, Amazon’s shopping cart recommendations, offer customers

12



Figure 2.5: Example of Recommendation Information in ”Recommended for you”
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product suggestions based on the items in their shopping cart. The feature is

similar to the impulse items in a supermarket checkout line, which are targeted

to each customer.

Figure 2.6: Example of Recommendation Information of ”cart recommendation”

Amazon use Item-to-Item Collaborative Filtering algorithm [7], which focuses

on the items rather than the users. It does not try to match the user to similar

customers. Instead, it matches each of the user’s purchased and rated items to

similar items, and then it merges the similar items among them into one recom-

mendation list unique to the user.

Amazon has more than 29 million customers and several million catalog. The

amount of data and users is large enough for observing the similarity between

items, and therefore make considerably precise recommendation [7].

2.2.2 YouTube Content Based Recommendation System

YouTube has developed to the world’s most popular and widely used web video

site. People from the whole world come to YouTube to discover, watch and share

originally-created videos. YouTube provide s a forum for people to engage with

video content across the global and acts as a distribution platform for content

creator. Everyday, over a billion video plays are doe across millions of video by

millions of users, and every minute, users upload more than 24hours of video to

YouTube [9].

The recommendation information on the homepage is a feature of Youtube

(Figure 2.7). YouTube represent a typical content-based recommendation.The
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Figure 2.7: Example of Recommendation Information on YouTube Homepage

15



recommendation information is generated based on the user’s behavior, the system

make recommendation by analyzing what the user has viewed automatically.

2.3. Discussion

As we have mentioned above, the mission of business logistics is to having

the right item in the right quantity at the right time at the right place for the

right price in the right condition to the right customer, or briefly, to maximize the

efficiency of all the activities involved in the whole business logistics process. Time

is one of the key factor that provide measurement of efficiency. A recommendation

mechanism that can foretell all the information can be helpful in business logistics

management.

The current existing recommendation are mostly personal oriented, they usu-

ally making recommendation based on personal preference. One reason lead to

the result is that the occasion most recommendation system used are leading by

individual opinion, neither the on-line business site nor on-line book site or video

site.

Besides, in actual situations, business logistics management differs a lot ac-

cording to the difference of the property managed and the environment the man-

agement operated.

The motivation I came up with the idea comes from my experience working as

a manager at resource management department-the KMD Resource Management.

Though it is a small department and only a small field in the big business logistics

work, I found that the management differs a lot according to the changes in time

and people we regarded as our active users are usually have several features in

common. The purpose they borrow the equipment are also fixed.

On the other hand, I found several problems that may result to the low effi-

ciency in current work. New student usually do not know what they have to bor-

row, and how long they will use the equipment, which lead to a result that they

can not return the equipment on time, or sometimes they returned the equipment

fairy earlier than the time arranged. These behavior add difficulties for making

arrangement of other equipment. While the regular users usually forget to reserve

the needful equipment in advance, while in some occasions during busy season,

16



they can hardly get what they want because most popular equipment already out

of inventory.

Another finding is that in this situation, students act based on several same

or similar objectives: shooting documentary video, preparing demo for a coming

event, making concept video for a class,etc. Around these objectives, they usually

borrowed a set of equipment they want.

Therefor, I believe if we can provide with them the useful information describ-

ing for what purpose/objective what set of equipment they should borrow, and

each equipment may be needed for how many days,around what time they will

need the equipment, for guidance, to instruct them make a proper borrowing plan,

we can improve the current management a lot.

In general business logistic field, the circumstance is same. For example, while

in the hospital logistics, the medical devices usually serve for a particular objective

or purpose, maybe a cosmetic surgery. Around the objective of the surgery, a set

of equipment including tweezers, scalpel and several other devices will also needed.

Therefore, we believe a objective oriented recommendation will be a proper

solution for better management on lots of occasions in business logistics.
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Chapter 3

Concept

In this chapter, we will come up with a solution based on the result of discussion

in Chapter 2 and describe the detail objectives and contents of the proposal,

as well as introducing the methodology and anticipated results of the research.

environment.

3.1. Objective Oriented Recommendation Mech-

anism

3.1.1 Overview

Discussion in Chapter 2 pointed out that the mission of the business logistics

is efficiency, which detailed defined as having the right item in the right quantity

at the right place for the right price in the right condition to the right customer.

Among those ”right”s, ”right place” and ”right time” are two of the key factor

that influence the efficiency of business logistics.

Consider the group characteristic, the diversity and specify purpose directed

features in the properties of business logistics, we propose a objective oriented

recommendation mechanism in this research, to reach the goal stated above.

As discussed before, business logistics management differs quite a lot according

to the difference in properties, it will be really hard to take all kinds of properties

into consideration. In this research, we use the audiovisual properties as the
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example, to discuss how to establish a recommendation mechanism for properties

in this field based on the objectives why people use them.

Based on the content-based recommendation, the objective-oriented recom-

mendation mechanism is settled on the assumption that people’s ultimate aim of

obtaining an item (or a group of items) is to fully utilize its designated function.

In this case, all purchase or rental inquires are rational and reasonable, and there-

fore, can be aggregated for analysis. Taken the objectives of people obtaining

a specific item as the content variables, this mechanism provides the analysis of

connections between the items that meet people’s requirement, the relevance be-

tween these items and purchasers’social characters (such as age, income level and

occupations), as well as the compatibility between different contents in a series of

related works.

3.1.2 Proposal Outline

Efficiency in business logistics can be described as the best arrangement of the

resources items, distribute them to person who want them or move them to the

place they should be in at a proper time.

In order to get the item to the right person, observation of the objectives of

the certain item, and for what purpose a person may using this item is necessary.

Based which, to discuss the features of this group of people, and the relationship

between the person and the equipment.

This research comes up with a recommendation mechanism for management in

business logistics, based on analyzing the objectives of the item and the purpose

why people using them.

The outline of the proposal showed as figure 3.1.

The first stage focus on collect the information of the usage of the items and

for what purpose people may use them, gathering information in for one purpose

what set of items are usually needed is also necessary.

Based on the essential information, we analyze the relationship between the

item and person, the related items around one common purpose, also the related

objectives which means one item may be used for several objectives, and we have

to learn the connection between those objectives.

After analyzing, we can build a recommendation mechanism based on the
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Figure 3.1: Proposal Outline

result.

3.1.3 Reality Analysis

As we have discussed, research on the recognition of objectives of the item

is a direction we can taking into consideration for making a recommendation

mechanism, to improve the efficiency in business logistics management. However,

one of the biggest challenge in making a recommendation mechanism in the field

of business logistics is that the specific management differs on the basis of the

concrete environment, specific product, and particular industry, though they have

lots in common, it’s impossible to analysis all the industry in all environment.

Therefor, in this research, we will take introduce a case study in the field of

audiovisual items management.

Audiovisual(AV, or A/V) generally involves two aspects: the audiovisual ac-

tivities and presentations, the audiovisual products.

Slide-tape presentations, films, television programs, business presentation, live

or concert and some other events are all in the scope of audiovisual activities [4].

Actually we usually use set of equipment rather than only one certain item

while we try to accomplish a goal. For example, in an audiovisual presentation,
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people use lots of equipment such as the projector, mic and variety of connectors,

all these different equipment begin to have a strong relationship between each

other because of the specific objective of serving for the presentation.

If we ask how these different equipment connect for a objective, two aspects

should be taking into consideration:

• The features of the objective.

• The role of each equipment.

Here we still take the audiovisual presentation as the example.

In a typical presentation, the presenter provides the audio by speaking, and

supplements it with a series of images projected onto a screen, either from a

slide projector, or from a computer connected to a projector using presentation

software.

In order to attract the audiences attention, the presenter nowadays tend to

like show some interesting video contents.

Around this purpose, related equipment and their objectives or usage are

showed as follows:

Mic amplifying sound;

Projector show contents on the screen;

Connectors connecting devices;

Camera and its supplementary may also be related through the presenter, who

may using these equipment to made the contents showing in the presentation.

Those equipment relate to each other because they serve for a common objec-

tive, and the usage of these equipment are in accord with the objective.

3.2. Methodology: Case Study

In order to get a precise result, we put this research into a concrete environ-

ment. We will take the KMD resource management [10] as a case to implement

the research.

The KMD resource management is a facility provided by Graduate School

of Media Design at Keio University, with the main business of lending digital
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equipment, such as video camera, tripod, and PCs, to KMD students, in order to

help satisfying with the hardware needs they may met while in doing research.

The reasons why we choosing the KMD resource management as the case for

study is of several reasons as follows:

• As we have explained above, that the area of business logistics is fairy ab-

stract and complicated, it covers a wide range of issues in variety fields. A

case study is helpful in narrowing the topic and focus on a specific aspect

with universal significance.

• A case will provide a actual environment with real scenes in business logis-

tic management, in that case, we can get authentic and objective data for

research.

The KMD resource management is a real used facility, it has been put into

use since April 2010, and the three years information in the database offer

a great source to discover knowledge in it.

• Though the KMD resource management is a drop in the bucket comparing to

the whole business logistic, and only covers a small part of logistics activities,

it involves lots of important issues related, such as inventory management,

distribution, information management and so on. Whats more, it reflects

the key mission of ”have the right item to the right people at the right time”

in business logistics.

3.3. Research Model and Anticipated Results

3.3.1 Research Model

Research outline is showed as figure 3.1, in order to establish the recommenda-

tion mechanism, the research is divided into three stages: Information collection,

data analysis, recommend.

This study takes the KMD resource management as a case to implement the

research, The KMD resource management is division providing a AV property

service, detail research model based on the real environment are showed as figure

3.2.
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Figure 3.2: Research Model

First, describe the current management, including:

• Factors involved in the management.

• Description of the equipment.

• Description of current system.

• Description of the flow of current management.

Second, data analysis,we focus on three parts:

• Purposes why people use and the relationship with equipment.

• User’s features and how they related to the objectives and equipment.

• Description of current system.

• Features of equipment related to different users and objectives.

Third, come up with the proposal for recommendation mechanism.
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3.3.2 Anticipated Results

Two kinds of objectives may result to the connection of equipment:

1. Audiovisual activities including slide-tape presentations, films, television

programs, business presentation, live/concert and some other events.

In this research, the KMD events will be a important factor that can taking

into consideration for the objective for the recommendation mechanism.

2. Users’s feature. Users may not relate to the connection of equipment di-

rectly, but some user features, such as occupation, hobbies may also have influence

on the result.
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Chapter 4

Case Study

In this chapter, we will take the KMD resource management as an example,

focus on data analysis of the 3 years borrowing information recorded in the system,

also combined with the real situation, feature of Graduate School of Media Design,

to discovery useful information.

Detail description of the current management environment as well as the pro-

cess of data analysis and the result will be explained in this chapter.

4.1. Overview

This research is aimed at proposing a objective oriented recommendation

mechanism for business logistics management in physical world, and we present a

case study in a real, concrete environment- the facility of KMD resource manage-

ment to evaluate the current management and try to come up with solution for

improvement.

The reason we put the research into a concrete environment is as follows:

business logistics is a big field, a real, concrete environment will help narrowing the

field and provide with true data. Besides, the KMD resource management provide

a database that contains there years management information, and it involves lots

of interesting rules and facts that considered meaningful for the general business

logistics management.

The research flow for the case study can be deviled into three steps:
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• Step 1: Objective Facts Description

• Step 2: Database Description

• Step 3: Data Analysis and Results

4.2. Objective Facts Description

4.2.1 Factors Involved in the Management

The KMD Resource Management (Figure4.1) is consist of four parts:

• Equipment for lending, including still cameras, video cameras, tripods, pro-

jectors, lights, displays, reflectors, memorys, PCs and variety kinds of cables

and connectors.

• Managers response for managing the equipment as well as leding behaviors.

TA and administer are two different types of managers devided by author-

ity. TA is mainly involved in operating the lending and returning behaviors,

while the administers play the major role in managing the equipment, mak-

ing purchase plan, implementing inventory and checking missing or broken

items.

• System named as MRBS for recording and managing lending behavior, the

current management system has been put into use since 2010.

• KMD students as the borrowers.

4.2.2 Equipment Description

Equipment in KMD resource management is roughly divided into AV equip-

ment(Figure 4.2), PC equipment(Figure 4.3) and other equipment. However, PC

equipment and some other equipment such as the memories are usually facilities

involved in an audiovisual activities. It is necessary to give a description of these

equipment as well.
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Figure 4.1: KMD Resource Management Environment

Figure 4.2: Type of AV Equipment
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Figure 4.3: Type of PC Equipment Related to AV Activities

4.2.3 Current System Description

Named as MRBS, the current system for management has been put into use for

four years. Interface of the current system is showed in Figure 4.5. It is originally

designed for the purpose of reserving classrooms, therefore, either the database

structure design or the interface design reflects uniqueness compared with normal

property management system in business logistics. For example, the type of the

equipment is called area, while the name of the equipment is described as room,

and the main reservation page presents as a calendar.

Figure 4.6 shows the input interface. Content for input includes:

• description, which usually includes the name and student ID of the user

• detail description which usually includes the phone number, e-mail address

and other useful information such as for what purpose the student use the

equipment, or what other equipment the student also borrowed as a supple-

ment.
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Figure 4.4: Type of Other Equipment Related to AV Activities
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• date for reservation

• time for reservation

• equipment for reservation

• type of event using the equipment

• the way for repeat of the equipment

• end day

• end day describe in week

4.2.4 Current Management Description

The flow of a normal lending behavior is as follows:

• Student come to the office and make application for the items they need.

• TA check the inventory and preparing available equipment for the student.

• Student leave personal information and contacts including name, student

ID, phone number, email address, period for borrowing, for what purpose

they need the equipment.

• TA input the information into the system at the right place for each equip-

ment.

• Student return the equipment while time expired and the borrowing behav-

ior finished.

• TA check over the equipment and update the record in the system with

adding an ”Sumi” as a symbol for finish in the title of the record.

TAs daily work

Working hours: 13:00-17:00 from Monday to Friday (holidays exclude )

Work content:
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Figure 4.5: Interface of the System

31



Figure 4.6: Input Interface
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Managing equipment belonging to KMD Resource, operating lending and re-

turning behavior, find available equipment according to the users demand, update

the lending and returning recording in the system. Send everyday report to KMD

student office.

4.3. Database Description

The current system is developed by PHP programming language and MySQL

database. Before we start doing data analyzing, we have to browse the past data,

and find out the target data, decide what data should be analyzed. This step is

the premise step of remove obvious redundant data and make data more concise.

After scanning the data roughly, I found data related to borrowing time and

returning time, the information left by borrowers are two major fields we have to

concern.

The next step is to doing some preparation of the MySQL data.

First, we have to make it clear of the relationship of the database structure.

The information of the data base is as follows:

Database name: mrbs;

The information recorded in KMD-Resource Reservation system are stored in

the database ”mrbs”, the tables and their functions included in the database are

showed as follows:

Table 4.1: Tables In The Database And Their Functions

Table Name Function

mrbs area Describe the type of the equipment

mrbs entry Retain all the lending and returning information

mrbs room Retain detail equipment information

mrbs repeat Retain the way for repeat, day, week, month

mrbs users Retain different types of users with different authority

mrbs variables System reserved

After observation, there are three essential tables relate to this research: table

mrbs area, table mrbs entry, table mrbs room.
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Table 4.2: Table:mrbs area and Function of Each Field

Field Type Function

id int(11) Retain unique id

area name varchar(30) Retain name of the equipment types

area admin email text Retain administrator information

resolution int(11)

default duration int(11) Retain the default duration

morningstarts int(11) Retain the start time in the morning

morningstarts minutes int(11) Retain minutes of the start time in the morning

eveningends int(11) Retain the end time in the evening

eveningend minutes int(11) Retain minutes of the end time in the evening

private enabled tinyint(1) System reserved

private default tinyint(1) System reserved

private mandatory tinyint(1) System reserved

private override varchar(32) System reserved

Table 4.3: Table:mrbs entry and Function of Each Field

Field Type Function

id int(11) Retain unique id

start time int(11) Start time of lending

end time int(11) End time of lending

entry time int(11) Retain the type of activity

repeat id int(11) Retain repeat id

room id int(11) Retain the id of a certain equipment

timestamp timestamp Retain the of the event happened

create by varchar(80) Retain the time of the record created

name varchar(80) retain borrower name

type char(1) Retain event type

description text Retain borrower contacts and other information

private entry tinyint(1) System reserved
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Table 4.4: Table:mrbs room and Function of Each Field

Field Type Function

id int(11) Retain unique id

area id int(11) Retain equipment type id

room name varchar(25) Retain detail equipment name

sort key varchar(25) Retain the sort key of the equipment

description varchar(60) Retain the description of a equipment

capacity int(11) Describe the capacity of room

room admin email text Retain manager information

The main table is mrbs entry, this table record every borrowing behavior, also

the information of the borrower, time, contact phone number and email, also the

most important equipment name and for what purpose.

Beside the main table, three related tables also play important role in the

system. Table mrbs room describe the name of the equipment, it connected with

mrbs entry by room id, mrbs area presents the type of equipment. This table is

not directly connected to mrbs entry, but related to mrbs area by room id.

Figure 4.7: Relationship Between Tables in Database ”mrbs”
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Figure 4.8: Join Tables in Database”mrbs”

4.4. Data Analysis and Results

4.4.1 Sample Data Description

The data for analysis in this research starts from 12th April 2010 to 24th April

2014.

As Figure 4.9 shows, the total amount of the sample data reachs 7592 and

73% of them are marked with description.

4.4.2 Preliminary Analysis

Figure 4.10 shows the three years trend of the equipment be borrowed from

2010 t0 2014. It indicate that the lending and borrowing behavior reaches peak

four times a year. considering the fact that KMD schedules repeated every half

year, the rule can be concluded that peak season show up around the start of the

new semester and the mid-term.

Figure 4.11 an 4.12 shows that for what purpose people use the equipment, we

find actually only 27% of them are marked with the purpose, and among them,

for project occupies 56% percent.

Figure 4.13 shows the number of different kind of equipment have been used

during the past three years. There’s a very huge difference in the popularity

between different types of equipment.
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Figure 4.9: Amount of Sample Data

Figure 4.10: Trend From 2010 To 2014
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Figure 4.11: Purpose

Figure 4.12: Detail Purpose
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Figure 4.13: Equipment Used

Figure 4.14 shows the result of the user distribution in projects we find that

students from the global computing, PMP, policy, space, OIKOS are the active

users.

4.4.3 Objective Analysis

Figure 4.10 shows the three years trend of the equipment be borrowed from

2010 t0 2014. It indicate that the lending and borrowing behavior reaches peak

four times a year. around March to April, May-Jun, September, November. March

to April and September are the beginning of the semester, while May-Jun, Novem-

ber are the mid-term. considering the fact that KMD schedules repeated every

half year, the rule can be concluded that peak season show up around the start

of the new semester and the mid-term.The valley comes the month next to the

peak month.

Contrast with the KMD Schedule(Figure 4.5), similarities in time indicates

that the active use of the equipment has relationship with the KMD events.

If we combined the result with KMD schedule, we will find March to April and

September have event Crash Course and Show Case. Figure 4.15 is a example

combination of equipment for crash course.
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Figure 4.14: Project

Table 4.5: KMD Schedule(Regular Events)

Event Name Spring Semester Fall Semester

Crash Course 1st weekend of April 3rd weekend of September

Show Case Last week of April 1st week of November

Plenary Meeting 3rd Saturday of July 1st or 2nd Saturday of February

KMD Forum February-March
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Figure 4.15: Example Conbination of Crash Course
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Based on the result we got the recommendation list for crash course(Figure

4.16).

Figure 4.16: Recommendation Information for Crash Course

Repeat the same step, we can got the recommendation lit of KMD regular

event(Figure 4.17).

Figure 4.11 shows the result that Project occupies largest scale among all the

purposes. Project, or Real Project is a unique feature of Graduate School of

Media Design at Keio University, which represents as a unit for research group.

A Real Project usually concentrate a group of people sharing similar opinion or

interesting in academic.

Figure 4.14 listed parts of projects that connect with KMD resource closely.

Figure 4.18 describe the amount each project use the facility, bigger circle means

more use.

Here we have to mention, actually each Real Project consists several sub-

projects, in some case, a sub-projects may have strong relationship with the

equipment rather than the big project.In this case, the Music Project and Art

Life are sub-projects.

Combination of equipment by each project and the average period are showed

as Figure 4.19 and Figure 4.20.

Based on the result, we get the project based recommendation(Figure 4.21).
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Figure 4.17: Recommendation Information for KMD Events
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Figure 4.18: Project-equipment Frequency

Figure 4.19: Conbination of Equipment Based on Project
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Figure 4.20: Period of the Equipment Used by Each Project

Figure 4.21: Recommendation Information for KMD Real Projects

45



4.5. Discussion

Throughout data analyzing, we find that the connection between equipment do

have relationship with certain objectives, that the active use of equipment do have

relationship with KMD events, Real Project properties do influence the behavior

of using digital equipment. However, we also find several problems we have to

taking into consideration for establishing a objective oriented recommendation.

Lack of data is one of the problem we find in the current database. We didn’t

got enough data representing objectives. Actually, through the analyzing process,

the information left in the database is far less than we expected, as the result in

Figure 4.11 indicates, only 27% of the recorded information have specify objective

description. In that case, we can not just rely on the data in the database,

but to find more other source, and come up with new solution to analyze the

data. What’s more, it is also an aspect in management that should taking into

consideration for improvement.

At this point, I think the way of recording information is quite important, in

the next management stage, we also have to consider more about how to leave

more complete data in the database for better management.

Another we found difficult in doing research is due the changes in physical

word. Especially the changes in KMD Curriculum and model for master’s pro-

gram1.

Notes

1 KMD Student Guide 2014 Academic Year

http://www.kmd.keio.ac.jp/students/0422 2014KMD Student Guide.pdf
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Figure 4.22: Subjects for Student Enrolled in Academic Year 2014
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Figure 4.23: Subjects for Student Enrolled in Academic Year 2011-2013
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Figure 4.24: Subjects for Student Enrolled in Academic Year 2010 and Before
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Figure 4.25: Completion Model for Students Enrolled in Academic Year 2014
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Figure 4.26: Completion Model for Student Enrolled in Academic Year 2011-2013
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Figure 4.27: Completion Model for Student Enrolled in Academic Year 2010 and Before
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Chapter 5

Proposal

In this Chapter, we propose a recommendation mechanism based on the result

analyzed in Chapter 4. Detail system descriptions including system design and

interface will be introduced in this chapter.

5.1. Issues from the Case Study

So far, analyzing of the case of KMD resource management has already finished

in chapter 4. The result showed that the objectives and equipment in the KMD

resource management do have relationship, as people usually use set of equipment

while in order to realize a specific objective.

A recommendation mechanism will be useful in KMD Resource management,

as this facility is a support for students which aimed to help them in needs of digital

equipment, or precisely, to get the right item to the right student who need it,

and distribute the items properly from time dimension. A recommendation system

based on objectives, with specific equipment combination and time duration for

use, is helpful in reducing the time for the users to make plan for using the

equipment, also help managers of better management.

Several issues was found while doing the case study, we have to take them

into consideration to improve the current management and to reach the goal of

establishing the recommendation mechanism.

• The way for recording information influence a lot in this work as we have to
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collect enough information to ensure the accuracy of recommendation. Cur-

rent input interface is not helpful in recognizing the objectives why people

use the equipment as all the useful information are mixed and hidden in a

single field in the database.

• Categorization of the equipment is also important as it is necessary proce-

dure to evaluate the objectives of the equipment, which is a nature channel

for the connection between people’s objective for using the equipment and

the certain equipment.

• Changes in physical environment may result to the changes in objectives

may result to the fact of lacking universality in objectives.

5.2. System Description

As discussed in Chapter3, the objective-oriented recommendation mechanism

is settled on the assumption that people’s ultimate aim of obtaining an item (or

a group of items) is to fully utilize its designated function.

The proposal outline consists three steps:

1. Input: collecting information, objectives and features in the environment.

2. Analysis: analyze the related items, related user, related objectives.

3. Output :result for recommendation.

According to the result of case study, the objectives defined in this case are

projects and events.

5.2.1 Input

Improving the way for collecting objectives and other management information

is one of the most important works to get helpful information.

According to the current database, all the important information are stored

in only one field, and those information are kept in both Japanese and English,

the information is mixed and mingled, it will take lots of effort to get a certain
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information we need. Therefor, in order to get precise information, we have to

improve the interface for recording data, itemize the fields for each information.

Basically, user information, equipment information and behavior of lending

information compose the major information need for the management in KMD

resource.

User information

Considering the convenience for management and avoid to input user informa-

tion every time, we create a information card(figure5.1) for each new user. Detail

fields includes user name, student ID and personal contact: email address and the

phone number.

Figure 5.1: Example Page of User Information

Equipment information

This proposal introduce a set cart function for gathering equipment informa-

tion, that users can first put all the wanted equipment in the cart, then go to

reservation at once, the imagine function are presented in figure 5.2.
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The cart function is a solution for observation of how the set of equipment

for a certain objective are combined, as people usually borrow a set of variety

equipment at once in this case, and the relationship between the equipment is an

important aspect we have to tackle in this research.

Figure 5.2: Example Page of Cart

Lending information

Lending information (Figure 5.3) related to the information of the user and

the equipment information temporary reserved in the cart, other information in-

cluding the time for borrowing, the objectives for borrowing and note for special

remind will also be recorded.

5.2.2 Data Integration

Figure 5.4 describes the whole structure of the database designed for the the

recommendation system.

Initial data in the objective name field are set as: project, personal, and
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Figure 5.3: Example Interface for Input Lending Information
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event crash course, and event show case, event plenary meeting. Figure 5.5 ex-

plains the route for searching information from an objective to the related items.

While the objective(content) is personal or project, the route is described as

figure 5.6. In this case, the note will be an important field for configuring deeper

objectives.

Figure 5.4: Database Structure

5.2.3 Output

The interface for showing the recommendation information is describe in the

example page showed as Figure5.7. At the initial stage, the information for rec-

ommendation can be based on the result from data analysis from the current

system.

For future, automatic recommendation is expected to be introduced as with

the accumulation of data.
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Figure 5.5: Rout for Information Flow
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Figure 5.6: Rout for Information Flow(Project)

Figure 5.7: Interface for Output
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Chapter 6

Evaluation

Chapter 6 is the evaluation of the case study and the proposal discussed in

Chapter 5, which focus on evaluation how much the result of the case study match

the concept of the objective oriented recommendation, and discuss the merits and

limitation of the proposal. Opportunities and difficulties in promoting the system

into general business logistics is also a issue in the scope of this chapter.

6.1. Evaluation of the Case Study and Proposal

As we have anticipated in Chapter 3, the related objectives can be categorized

into the audiovisual activities and features in users.

In this case, the KMD regular events are one of the aspect we find can be an

objective for providing recommendation information. According to the result in

Figure 4, we find the combination of the equipment and the time period of each

equipment for each objectives are quite similar, that is because the KMD regular

events themselves have lots in common, they show a strong image for a typical

business presentation.

Objectives getting from the features in user reflected in the Real Project in

this case, it indirectly indicates how strong the relationship between the project

activities and audiovisual activities.

The proposal explained in Chapter 5 is a model of objective oriented recom-

mendation system.

Specified fields of record information in user information, equipment infor-
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mation and lending information provides with an efficient way to get the detail

objectives. Based on the improved solution in inputting, it will be much more

easier in analyze the equipment related to those objectives. This functional fa-

cilitate users to find the right item in short time, and enhance the efficiency in

reducing the time to search for items to the users, and make better management

and arrangement of all the equipment as the recommendation mechanism also

analyze how much time an item will be needed in terms of each objectives.

The biggest limitation of the recommendation mechanism proposed is that the

objectives we take as the content for establishing the recommendation mechanism

is deeply influenced by the characteristic of the organization(Graduate School

of Media Design of Keio University), which will may result to a change in the

objectives while changes within the organizations take place.

6.2. Opportunities and Difficulties for Promotion

into General Business Logistics

In the business logistic field, objective oriented recommendation mechanism is

doable as long as we can get the purpose for the activities and features in the users

within the certain industry or company. The objectives differs quite a lot according

to the difference in industry, the business of the industry, cultural difference in

management in different countries and variety of other detail differences.

For promoting this mechanism into use in general business logistics, several

difficulties should taking into consideration.

1. In a general business logistics division, the objective may not be as clear

as it in KMD resource management, uniqueness in KMD schedule and teaching

content make the KMD unique and it shows a strong relationship between the

users and the equipment in KMD resource, the objectives of the activities and the

equipment. However, this features may not be so distinct in other occasion.

2. Complexity in the involved actors may also be a issue. The KMD resource

management is relatively simple, amount of the types of equipment and user is

limited. While in some other fields in business logistic, large amounts of items

and thousands of user are involved, which lead to a intricate and complicated

relationship between the objectives and other factors.
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Chapter 7

Conclusion & Future Work

7.1. Conclusion

The study was set out to explore experiences while making a customized rec-

ommendation for business logistics in physical world. The mission of the business

logistic is to make proper arrangement of all the items in the scope of business,

distribute them to the right person at right time at right place. Based on the

mission of the business logistics and the features in management, which usually

combine with a specific purpose in a professional way, we propose a objective

oriented recommendation in this thesis.

The methodology we used in this research is a case study of the KMD resource

management. The TA experience lead me to the interest in the topic of this re-

search, and it also prepared me with a well known of the environment, flow and

the detail practice of the management. Description of the management environ-

ment reflects several points for improvement, database description and the data

analyzing was regarded as an important step within the whole research process,

it provided us with the evidences to examine the effectiveness of the basic con-

ception and the expected results. The data analysis result indicates that lack of

information in the database and the changes in the real world may be the factors

we should taking into consideration to improve to establish the recommendation

mechanism.

Proposal based on the result was a model of the recommendation system, it

proved our anticipated results that the objectives for recommendation come from
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the purpose of the activities within the business scope and the features in the

users. Difference in the environment may result to the difficulties in promoting

this mechanism into use in general business logistics.

In the end, we have to point out that the result of the knowledge we found as

well as the proposal we came out in the research is based on the real facts and

of practical instruction, it will be an important reference for strategic decision

making for improving management in a concrete working environment.

7.2. Future Work

Future works in this study focus on the aspects stated below:

• So far we proposed a recommendation mechanism with the model how to

realize, the next step is to put it into implementation and evaluate the perfor-

mance of the system, for the further improvement of the system.Automatic

recommendation is expected to be introduced as with the accumulation of

data in future.

• Technologies for customized recommendation system is another field can be

studied for further development of the work.

• Extend the objective oriented recommendation mechanism to a general field

of business logistics industry with multiple actors and large scale business,

and help the division with different objectives make a proper arrangement

of the items is expected as another task for future work.
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