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Abstract— In order to deal with the accompanying challenges,
organization must embrace latest information technology,
e-business and the internet that allow increasingly better
opportunities for assisting with supply chain management and
improving business performance. Supply chain management, a
management method to optimize system-wide costs has evolved
as an application of information technology (e-commerce,
e-business). Information technology plays a vital role for
increasing collaboration among supply chain members. From
the information point of view the effective supply chain
management must provide the right amount of relevant
information to the right person at the right time. To develop an
information model and to build an application database system
are the current research emphasis of this paper. The
information model deals with the integration of supply chain
members and concentrates the flow of information among the
chain members. A case study is performed to identify the
data/information necessary to represent the communication for
the management of a supply chain. The data specification is
used as the basis for developing the application software to
support the supply chain integration and management. The
application software is developed using the Java and SQL.

Index Terms— information flow, information model, supply
chain integration and supply chain management.

I. INTRODUCTION

Supply chain management is a set of approach utilized to
integrate suppliers, manufacturers, warehouses and stores, so
that merchandise is produced and distributed at the right
quantities to the right locations and at the right time, in order
to minimize system-wide costs while satisfying service level
requirements [1]. Today, material suppliers, channel supply
partners (wholesaler, distributors, retailers, transportation)
and customers themselves are all key players in supply-chain
management. In order to efficiently and effectively manage a
supply chain, as well as to gain a competitive advantage, use
of information technology is increasingly become extremely
important.

Information is the key to successful supply-chain
management because “no product flows until information
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flows”. For example the inventory manager needs direct
access to the organization’s information system to properly
administer materials flow into and within the organization.
Accurate and timely information allows a firm to minimize
inventories, improve routing and scheduling of transpiration
vehicles, and improve customer service levels. Different
types of data are often used to control operations in an
individual firm and are also used for negotiation among chain
members that form a virtual organization to provide products
and services to customers.

Thus, modern information technology will offer
opportunities for the fast and safe transmission and
processing of extensive amounts of data, both internally for
users within the company and externally for suppliers and
customers. Paperless communication is coming to the
forefront whereby routine tasks in order processing and
scheduling will be decisively facilitated (figure. 1). As a
result, new information technology offers great opportunities
for linking the planning, control, and processing functions of
inventory management. The proliferation of computerized
information systems and databases, coupled with electronic
data interchange (EDI), will make this facet of materials
management even more significant in the future. The paper
focuses the role of information technology in the supply
chain management. Many conceptual papers [1,2] have
addressed the value of information technology/information
sharing in supply chain management. The Wal-Mart & P&G
experiences demonstrate how information sharing can be
utilized for mutual advantage [3]. The major objectives of
this paper are to develop a model for information flow and
build an application data base system for supply chain
management.

There are several information modeling methodologies
and implementation method available to support the
development of a communication mechanism to manage
individual chain members. Data specification and an
information model of supply chain simulation are
overviewed in [4]. The configuration of the information
model is based on the collected data by authors and a case
study of U.S. power tool manufacturing company [3].

The developed model can be applied in various stages of
supply chain effectively. The developed data base system can
store/distribute information about different chain members in
a user friendly way. The scope of this research is to
implement the model for the purpose of taking competitive
advantages from the market place. The focus is limited to
companies from different manufacturing sectors in
Bangladesh including textiles, paints and cement industries.
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II. INFORMATION TECHNOLOGY: IMPORTANCE IN SUPPLY
CHAIN

In the developing country like Bangladesh the information
flow between functional areas within an organization and
between supply chain member organizations is paper based.
The paper based transaction and communication is slow. In
this way, information might be often over looked as a critical
competitive resource because its value to supply chain
members was not clearly understood. IT infrastructure
capabilities provide a competitive positioning of business
initiatives like cycle time reduction, proper utilization of
resource, implementing redesigned  cross-functional
processes. Several worlds well known firms involved in
supply chain relationship through information technology.
Two factors have strongly impacted this change in the
importance of information. First, satisfying in fact pleasing
customer has become something of a corporate obsession.
Second information is a crucial factor in the managers’
abilities to reduce inventory and human resource requirement
to a competitive level. Fig 1 shows the role of information
technology in supply chain management.

The present authors identify some benefits of information
technology in supply chain management although the basic
set up cost is high.
e Higher visibility
Reduced transportation spend
Immediate availability of information
Greater accuracy
More economic
Better customer service
Higher productivity
Reduced paper work
Faster processing
Increase on-Time Deliveries
Improved Capacity Utilization

Timely, accurate, paperless information flow
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Fig 1: Role of Information Technology in Supply-Chain Integration

III. DATA SPECIFICATION FOR THE INFORMATION MODEL

A requirement analysis has been performed for data
specification. We perform several interviews with selected
company, which plays a role of a prime contractor in their
supply chain system. The material flows and information
flows in the supply chain were our focus. A set of core
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processes of supply chain management is identified and then
the input and output messages within the core processes are
selected. Finally the information required for the integration
of the supply chain system is identified. From the case studies
we got the following information categories which are flow
among the supply chain members:

1. Periodic Purchase order
. Response to periodic purchase order
. Urgent purchase order
. Response to urgent purchase order
. Distribution order
. Demand information
. Pre-estimation of delivery order
. Response to delivery order

9. Delivering order

10. Manufacturing order

11. Urgent manufacturing order

12. Periodic response about manufacturing

13. Shipment order

14. Supplement stock order

15. Safety stock order

16. Transport order from supplier

17. Transport order from distributor

18. Transport order from warehouse

19. Transport order from manufacturer

20. Response of different transport order

21. Data for resource in manufacturing, warehousing

22. Data for inventory in manufacturer, warehouse and

distributor
Each message/application object is an atomic element that

embodies a unique application concept and contains
attributes specifying the data elements of the object.

[c BN Bo) NNV, I SN VS I O]

IV. INFORMATION SHARING

In recent years numerous studies have emphasized the
importance of information sharing within the supply chain
[12, 13]. An important strategy for managing integrated
supply chains is to share information among supply chain
partners. Lack of knowledge sharing between members of the
supply chain has been shown to significantly affect overall
performance [6-8]. One of the main benefits of sharing
information is the reduced need for inventory. As a result, the
supply chain achieves better performance in terms of
financial returns, service level and time. With the information
share among the manufacturer and the retailer, the
manufacturer can use the information about the inventory
level of the retailer to manage the frequency, quantity, and
timing of the shipments-instead of waiting for the retailer to
place orders. Following information should be shared among
chain members for continuous flow of product.

From Retailer to Headquarter and vice versa: Urgent
purchase order, Response to urgent purchase order and
Conformation of urgent purchase order

From Distributor to Headquarter and vice versa:
Demand information, Safety stock order, supplement stock
order, Purchase order and conformation of product from
manufacturer or warehouse

From Warehouse to Headquarter and vice versa: Safety
stock order, supplement stock order and Ship order.
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From Manufacturing to Headquarter and vice versa:
Periodic manufacturing Order, Urgent manufacturing order,
Response of manufacturer, Conformation of material from
supplier and Stock available inventory.

From to Headquarter Transport administration and vice
versa: Reason behind negative conformation.

From Supplier to Headquarter and vice versa: Pre
estimation of order, Response of pre estimation and Delivery
order

From Retailer to Distributor:
Conformation of order.

From Manufacturing to
Conformation of product
From Supplier to transport administration and vice
versa: Component transport order to supplier, Response of
order

Distribution order,

distributor or retailer:

From Distributor and Retailer to transport
administration: Component transport order and its
response.

V. PROPOSED INFORMATION MODEL

The information model which is given focuses on the
minimal set of the data that need to be exchanged between
members of supply chain (Figure. 3). A communication data
flow analysis of the supply chain was performed. As a result
of data requirements used to communicate among the supply
chain members have been identified, these data requirements
are a set of objects; they are grouped into seven units of
functionality: headquarter, supplier, manufacturing plant,
distributors, warehouse, transportation administration and
retailers. The manufacturing plants manufactures product by
using the raw materials provided by the suppliers. The
distributors stores inventories and supply the products to
customers through retailer. The headquarter; manufacturing
plant and warehouse might belong to the same company. The
warehouse meets the uncertainty of demand i.e. reduced Bull
whip effect. They can share management information at any
time by a common data base system. The transportation
administration gives smooth flow of materials to customer &
optimization of inventory level. (Figure 2) shows cost
involved for different mode of transportation. The
information which are flows among chain members, stored in
the headquarter data base. By using this information the
headquarter can evaluate the efficiencies and effectiveness of
each chain members. Using the central data base system, an
individual member exchanges the data with other members to
synchronize their business operations. These exchanged data
discussed in section 3. These data are often used to control
operations in an individual firm and are used for negotiation
among chain members that form a virtual organization to
provide product and services to customers.
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Fig 2: Effect of transportation

VI. DATA COMMUNICATION MECHANISM

The immediate connection between a headquarter and a
supplier, headquarter and a distributor increases cooperation
and efficiency between firms. The success of worldwide
retail chain Wal-Mart frequently has been attributed to the
electronic data interchange (EDI) system installed among its
pool of suppliers. Also, the ubiquity of the Internet allows
more companies to operate on a common platform without
heavy investment in closed information networks such as
EDI. The more those companies conduct trades online, the
more profitable Internet-based supply chain management
will become. Wigand [9] also emphasized the importance of
optimal Organizational fit and alignment in the deployment
of information technology. Fig 4 shows Information
Technology Infrastructure for our model. Following are the
few ICT network scheme: Public Network, Private Network,
and Virtual private Network (VPN). A virtual private
network combines the advantage of private and public
networks by allowing a company with multiple sites to use a
public network to carry traffic between sites. We will choose
a VPN model for implementing our model. The model will
use telephone line for data transmission. Intelligent
application of information technology also can eliminate
duplicative data entry; provide real-time status information
[10].

The information infrastructure of an organization is
extremely important and is even considered a key success
factor in any SCM transformation exercise. In fact, the
information infrastructure refers to the physical facilities,
services, and management that support all shared computing
resources in an organization [11].

VII. APPLICATION SOFTWARE OVERVIEW

To implement supply chain information-flow management
we develop application software and a database system. A
database plays an important role for information storage. An
important task for the purpose of information flow and
storage information is to create database. One thing should be
kept in mind during software development is that software
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Fig 3: Proposed information Model
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should be flexible in use and to be simple to suit existing
communication system. In figure.5 we shows layout of
software. Due to the page limitation details software could
not be described. The software is developed with the help of
JAVA and it is linked with SQL+ for the purpose of data
storage. So, anyone can create database with little knowledge
of SQL+ with the help of this software.

The button SHOW INFORMATION gives all information
which is storage in the database system. After clicking any
particular type of information, the headquarter can see all
information available for that database. The headquarter can
print all information or any particular information with
respect to that database and also can add, remove or update
the database. The supply chain members directly access the
headquarters database if they are connecting with company
network.
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Fig-5: Application software overview (1)
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Fig 6: Application software overview (2)

VIII. CONCLUSION

Information is the key to successful supply chain
management because without information sharing product
flow is impossible. Paper based information flow is time
consuming. This paper proposed an information model for
information sharing among the supply chain members. The
information that must be exchanged is specified. The
proposed model provides the accurate and timely information
to the right person minimizing inventories, improving
scheduling of transportation and customer service leveling.
Application data base software is developed based on the
proposed model. The data base might substitute the
conventional paper based system in the developing countries.
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