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Abstract

The MIDAS system that we have developed is an auto-
mated supply chain management system based on the Ser-
vice Oriented Architecture and Web Services. MIDAS pro-
vides a loosely-coupled distributed environment that allows
customers, manufacturers, and suppliers to cooperate over
the Internet and World Wide Web. It aims to reduce inven-
tory carrying costs and logistics administration costs, yield-
ing a more efficient supply chain, by supporting just-in-time
manufacturing. It eliminates, or substantially reduces, hu-
man intervention on both the customer/manufacturer side
and the manufacturer/supplier side. It allows a manufac-
turer to select, dynamically from the MIDAS Registry, sup-
pliers of components, based on the price, availability, and
delivery time of those components. A manufacturer can use
one of several strategies to aggregate customers’ orders be-
fore it processes them and to accumulate suppliers’ quotes
before it decides on a particular supplier. The use of a Ser-
vice Oriented Architecture, such as MIDAS, can substan-
tially improve the efficiency of a supply chain.

1 Introduction

Since the earliest days of business, the fundamental busi-
ness processes haven’t changed. They involve identifying a
market for offering, creating the offering, supplying prod-
ucts to customers, getting paid for them, managing the cus-
tomer relationship, and repeating the process. Over the last
decade, certain factors have led to a major shift in busi-
ness management thinking, which has had a significant im-
pact on how companies do business. New business mod-
els have emerged with the Internet, the World Wide Web,
and related technologies, such as the Service Oriented Ar-
chitecture (SOA) [5, 12, 13] and Web Services [1, 16, 20],
and globalization has affected how businesses interact with
other businesses [11].

In this new environment, competition is intense; finan-
cial pressures are unrelenting; and changes in customer de-
mands, technological innovations, and government regula-
tions are continuous and often sudden and dramatic. Com-
panies are seeking ways to become more flexible and adap-
tive in response to the competitive international economic
environment.

Supply chains are profoundly challenged by this new en-
vironment. A supply chain moves a product or service from
the supplier to the customer. It typically consists of sup-
pliers providing raw materials or services, manufacturers
putting different components together to produce products,
warehouses storing raw materials and manufactured goods,
distributors providing finished goods or services to cus-
tomers, and customers purchasing goods or materials. The
main objective of supply chain management is to achieve
the most efficient use of resources to meet the customers’
demands [14].

Typically, supply chain management deals with three
types of flows:

e Product flow - Movement of goods from a supplier to
a customer as well as customer returns

e Information flow - Transmitting orders and updating
the status of delivery

e Financial flow - Credit terms, payments, payment
schedules, consignment, and title ownership

The MIDAS (Managing Integrated Demand and Supply)
system that we have designed and implemented focuses on
the management of information flow. It has the goal of
leveraging existing IT infrastructure to enable users to au-
tomate their supply chains. MIDAS is based on the Ser-
vice Oriented Architecture [5, 12, 13] and employs Web
Services [1, 16, 20] to achieve its objective of automated
supply chain management.

As a Service Oriented Architecture, MIDAS ensures that
the IT systems of the different enterprises can adapt quickly



and easily to support rapidly changing business needs. MI-
DAS supports horizontal business processes that are distrib-
uted across multiple enterprises. Through its use of Web
Services, it provides interoperability between legacy back-
end enterprise software systems. The MIDAS software is
modular, which allows it to be reused at multiple levels of
the supply chain.

MIDAS provides a Registry that allows a manufacturer
to discover the existence of suppliers, to select suppliers dy-
namically, and to find an alternate supplier on demand, if
an existing supplier becomes unavailable, and redirect its
requests seamlessly to that alternate supplier. At the man-
ufacturer, MIDAS receives orders from the manufacturer’s
customers, and places orders with the manufacturer’s sup-
pliers, automatically and dynamically. MIDAS allows a
manufacturer and its suppliers to negotiate a business deal
on-line by either accepting a quote as is, or modifying it.
MIDAS makes it easier for small suppliers to get into busi-
ness with larger manufacturers by automating the procure-
ment process. Most importantly, MIDAS aims to meet the
needs of the customers on time and to eliminate the need for
a large inventory at the manufacturer and thus reduce costs.

A live demonstration of the MIDAS supply chain man-
agement system is available at http://phoenix.ece.ucsb.edu/
SupplyChain/.

2 The Business Model

The business model for the MIDAS system is based on
data obtained from the Council of Supply Chain Manage-
ment Professionals and the Census Bureau of the U.S. De-
partment of Commerce. According to a report of the Coun-
cil of Supply Chain Management Professionals [15], the
business logistics costs of the United States in 2004 were
$1,015 Billion. These business logistics costs include in-
ventory carrying costs, transportation costs, shipper related
costs, and logistics administration costs. Business logistics
costs data for 2005 and 2006 are not yet available, but they
were projected to continue to increase. Inventory carrying
costs represent a considerable portion of the total logistics
costs, and include the costs of interest, taxes, obsolescence,
depreciation, insurance, and warehousing. According to the
U.S. Department of Commerce, Census Bureau, the total
value of all business inventory has increased dramatically
to more than $1.26 Trillion by the end of 2004.

By using an automated supply chain management sys-
tem, these business logistics costs, particularly the inven-
tory carrying costs and the logistics administration costs,
can be reduced. The MIDAS system is an automated supply
chain management system based on the Service Oriented
Architecture and Web Services that aims to reduce these
costs, resulting in a more efficient supply chain.

The particular manufacturing model employed affects
the overall performance of an automated supply chain man-

agement system. Using the just-in-time manufacturing
model, Dell [2] exhibits the current best practice of supply
chain management with no inventory or almost no inven-
tory. Because computer technology improves so rapidly,
computers and their components depreciate very quickly
and, thus, cutting inventory is a financial necessity. Bill
Breen, senior projects editor at Fast Company, reports that
Dell considers inventory as fish: The more you keep it the
faster it deteriorates. This phenomenon is true not only for
high technology products, like computers, but also for low
technology products, such as apparel. However, even Dell
can do better in automating the supply chain process. To
the best of our knowledge, Dell still employs human beings
using email, faxes, and telephone calls to place orders for
computer components with its suppliers [6].

By applying SOA practices to supply chain management,
the MIDAS system that we have developed aims to elimi-
nate or reduce substantially human intervention and, thus,
reduces costs, yielding a more efficient supply chain.

3 The MIDAS Architecture

MIDAS provides a dynamic environment for customers,
manufacturers, and suppliers to cooperate as they have
never done before. The MIDAS services in one enterprise
dynamically interact with the MIDAS services in other en-
terprises, which are dynamically accessed over the World
Wide Web. MIDAS supports communication between the
manufacturer and suppliers, even if the manufacturer did
not have any prior business with them.

The advantages of MIDAS for supply chain applications,
and of the Service Oriented Architecture in general, are that
it increases business flexibility and lets businesses adapt
more quickly to changing business needs. Moreover, it
enables applications to be composed in a loosely-coupled
fashion, and allows software services to be reused because
it has been designed with modularity in mind.

A Service Oriented Architecture is fronted by a client
user interface, and end users see only the user interface. Al-
though the MIDAS client user interface that we have de-
veloped is specific to computers manufactured from com-
ponents obtained from different suppliers. The underlying
MIDAS architecture is general and can be reused by manu-
facturers and suppliers of other kinds of products.

Although we consider only a three-level supply chain
and a single manufacturer here, the MIDAS strategy gen-
eralizes to deeper supply chains with NV levels, N > 3, as
shown in Figure 1, where a manufacturer is a supplier of the
products it produces and a supplier is a manufacturer of the
supplies it offers. Note that MIDAS is present at the enter-
prises in the supply chain that act as both manufacturer and
supplier. By considering the entire supply chain, MIDAS
provides a better understanding of supply chain needs and
faster adaptation to changing demand and supply.
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Figure 1. Use of MIDAS in the supply chain

The MIDAS system at the manufacturer consists of the
following components: the Materials Manager, the Orders
Manager, the Database (DB) Monitor, the Registry (Direc-
tory Service), and the Quotes Manager. These components
are shown in Figure 2.
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Figure 2. The components of MIDAS

Customers obtain information, from the Materials Man-
ager, about the materials that are available. According
to the information in the Orders Database, the Materials
Manager relates a material to its components and relates a
component to supplies at one or more suppliers. Receiv-
ing orders from customers, the Materials Manager passes
the information to the Orders Manager. The Orders Man-
ager inserts into the Orders Database information about the
customer and products, that the customer is interested in
purchasing, and manages the status of the components of
each customer’s product order. On receiving an order, the
Orders Manager informs the DB Monitor to scan the or-
ders. The DB Monitor checks the Orders Database and de-
cides, depending on the particular strategy chosen, whether
to inform the Quotes Manager to initiate a search for sup-
pliers and to communicate with them. The strategies used
by the DB Monitor to decide whether or not to inform the

Quotes Manager are discussed in Sections 3.2 and 4.1. The
Quotes Manager handles communication messages and re-
lates Quote requests and Quote replies. The strategies used
by the Quotes Manager to decide whether to stop collect-
ing Quote replies and to make a decision on a supplier are
discussed in Sections 3.2 and 4.2.

All of these components play a role in the different
phases of an order from a customer. There are two phases
in processing a customer’s order:

e Waiting phase, which involves the collection of orders
from the customers before making a Quote request for
a component from the suppliers

e Quotes phase, which involves the collection of Quote
replies from the suppliers, and deciding on which sup-
plier will provide the component.

The MIDAS architecture has interfaces on the customer side
and the manufacturer side. Each interface involves different
components of MIDAS, and some components of MIDAS
serve as a bridge between these two interfaces.

3.1 The Customer Side

The customer side of MIDAS deals with the cus-
tomer/manufacturer communication and interaction. In-
spired by Dell’s build-to-order model, it enables the cus-
tomers to customize their orders using an order service that
communicates with other services to obtain the components
necessary to manufacture the product and also to arrange
shipping and financing. In this way, customers are able to
build their own customized products.

The MIDAS architecture is based on the premise that it is
the customer’s opinion that counts. MIDAS enables a cus-
tomer to customize the products that the customer purchases
by choosing the materials that constitute those products. A
material consists of one or more components that are re-
quired to make the product. A component is a supply that
can be obtained from one of several suppliers. For example,
a computer consists of components that include the proces-
sor, memory chip, graphics card, network interface card,
etc. For each component, there are one or more suppliers
from which the manufacturer can obtain that component,
and the manufacturer can select dynamically the supplier of
that component.

With MIDAS, customers are able to save their cus-
tomized product orders for as long as two weeks before they
decide to purchase. After receiving an order, the manufac-
turer gathers the components together from the suppliers in
order to produce the product. Customers are informed about
the status of not only the material, but also the components
that constitute the material.



3.2 The Manufacturer Side

By applying SOA practices to supply chain applica-
tions, we aim to automate the supply chain and, thereby,
reduce human intervention, errors, and costs. The cus-
tomer/manufacturer interface receives information from the
customer and displays the status of the customer’s orders.
The manufacturer/supplier interface provides the following
functionality:

e Monitors orders

e Searches for suppliers

e Contacts related suppliers

e Decides on the best supplier(s) from which to obtain
components

The MIDAS system aims to meet the needs of the cus-
tomers on time and to eliminate the need for a large inven-
tory at the manufacturer.

3.2.1 The Orders Manager

MIDAS introduces the concept of logical inventory into
supply chain management. Logical inventory is data, stored
in the supply chain management system’s computers and
databases and related to the collected customers’ demands
and the customers’ orders. With logical inventory, the man-
ufacturer does not need to maintain a large physical inven-
tory in its warehouses.

MIDAS assumes that the more orders the manufacturer
accumulates the more gain it has. Purchasing thousands of
items has a different per item price than the per item price of
a single item. For this reason, the Orders Manager tries to
accumulate as many orders for a particular component as it
can. Thus, the Orders Manager collects orders for products
from the customers and aggregates several instances of the
components of the products for those customer orders.

An order event is triggered when more than a specific
number of items (instances of a component) are requested,
a timeout occurs, a maximum waiting time is reached, or
some combination of these criteria occurs. In contrast to
physical inventory, a decision point is reached, and the
processing of an order can start when one of these criteria
is satisfied.

3.2.2 The Database Monitor

To keep track of orders, MIDAS employs a Database (DB)
Monitor that scans the Orders Database for each product
that might lead to the triggering of an order event.

When the DB Monitor triggers an order event, it informs
the Quotes Manager to find appropriate suppliers and com-
municate with them. The main problem for manufacturers
that depend on their suppliers is that, if their suppliers are
not available, the manufacturer’s supply chain system can-
not progress. In a dynamic environment, the manufacturer

must be able to find new suppliers on demand and to satisfy
the customers’ needs in a timely manner.

The DB Monitor makes a decision to inform the Quotes
Manager using one of several strategies:

e System user decides when to place orders
e Timeout occurs at which an order needs to be placed

e Threshold number of items from the different customer
orders is reached

e Combination of the timeout and the threshold number
of items

e Average waiting time for a set of orders is reached

When the DB Monitor informs the Quotes Manager, the
Quotes Manager initiates communication with the suppli-
ers of the component, requesting the aggregated number of
items.

The DB Monitor retrieves information (supply ID,
amount to order, average waiting time) about the compo-
nents from the Orders Database. According to the strategy
used, the DB Monitor decides whether a set of orders satis-
fies the quote to be requested.

3.2.3 The Registry

The Registry at the manufacturer keeps information about
the suppliers, namely, the contact information for the sup-
pliers and the products that they have to offer. A supplier
registers itself and the products it has to offer in the Reg-
istry. The manufacturer and the suppliers are assumed to
use the same supply IDs, and the supply IDs are assumed to
identify, uniquely, the supplies across the manufacturer and
the different suppliers. Figure 3 shows the Registry and the
communication links and protocols, aswell as the structure
of the Registry, that MIDAS uses.
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SupplyID Company Contact Url:Port
1 Acme acme.com:80
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Servlets 2 Acme acme.com:80
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Figure 3. Communication in MIDAS
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In MIDAS, the Registry includes the contact informa-
tion of each supplier and the supply IDs of the products that
it offers. This choice assumes that the suppliers will not
frequently update the supplies that they offer. If there are
thousands of suppliers listed in the Registry, and it contains
only contact information, the cost of sending Quote requests
to all suppliers would be too high, particularly if there are
only a few Quote replies from the suppliers. MIDAS still
uses synchronization messages to update the Registry with
the suppliers’ contact information and supply IDs, but there
are fewer of them. By not keeping price information in the
Registry, MIDAS allows the manufacturer to negotiate the
price with the supplier at which it is willing to buy. The
supplier might accept the offered price or revise the quote
and send a reply with an updated price.

First, the supplier registers by communicating with the
Registry at the manufacturer and passing current informa-
tion about itself to the Registry. The supplier provides its
contact information and the products that it sells. If there
is a change (such as running its applications at a different
URL or port, or offering new supplies), it is the supplier’s
responsibility to inform the Registry. After registering, the
supplier can receive Quote requests from the manufacturer.
The Registry enables the manufacturer to find relevant sup-
pliers of the components it needs on demand.

3.2.4 The Quotes Manager

Having decided on the suppliers with which it will com-
municate, the Quotes Manager at the manufacturer sends
quote requests to the suppliers initiating the second phase,
the Quotes phase. After sending the quote requests, the
Quotes Manager can use one of several strategies:

e System user decides

Wait for quotes from all suppliers and decide

Wait for quotes from all suppliers until some number
of replies is received

e Wait for quotes from all suppliers until a specific time
e Hybrid of time and number of items threshold

e Average waiting time for supplies

In MIDAS, the Quotes Manager at the manufacturer asks
for quote information from the suppliers, related to the pro-
posed price, the number of items, and the proposed delivery
time. However, the manufacturer can define the number of
items needed, the type of supply, and the delivery time ex-
pected. Based on the suppliers’ offers, the manufacturer can
then update its Quote request and send the updated request
to the supplier again.

Figure 4 shows an example sequence diagram for the
Quotes phase. In the example, the Quotes Manager could
not communicate successfully with Supplier C, perhaps be-
cause of a communication failure or unavailability of the
suppliers’ service. However, the Quotes Manager is aware

of the total number of quotes that it sent and the number
of Quote replies that it received. The Quotes Manager trig-
gers events to make a decision on the suppliers with which
it will do business. The decision point depends on the strat-
egy used, and could be before the Quotes Manager receives
Quote replies from all of the relevant suppliers. Having
decided on a quote, the Quotes Manager then updates the
status of the customer sale associated with the quote and
informs the Orders Manager.

Quotes Manager
Decide

ion gt |-Quote (D1, 100, May 1, 108)
orders |———Quote (ID1, 100, May 1, 108)}———
———————Quote (ID1, 100, May 1, 108,
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Figure 4. Quote requests and Quote replies

Thus, there are two important decision points, shown in
Figure 4, that affect the time the customer has to wait to
obtain information about a component’s price and delivery
time. The Orders Manager tries to accumulate as many
orders for a particular component as it can, while not in-
creasing the average customer waiting time. Similarly, the
Quotes Manager tries to make the delay to the customer as
short as possible, while not missing better quotes that might
appear after it has made a decision.

4 Evaluation

We have discussed different strategies that the DB Man-
ager can use in the Waiting phase to aggregate orders from
the customers before it triggers the Quotes Manager to com-
municate with the suppliers. We have also discussed differ-
ent strategies that the Quotes Manager can use in the Quotes
phase when it accumulates replies from the suppliers. The
delay for aggregating orders, delay 40, affects the delay for
accumulating quotes, delay 4¢, particularly if the supplier
processes Quote replies sequentially.

To evaluate the different strategies that the DB Manager
and the Quotes Manager can use, we developed a simulation
of the MIDAS supply chain system, in addition to our im-
plementation. We considered two aspects: the customers’
satisfaction level and the manufacturers’ gain. The cus-
tomers’ satisfaction level is measured by the average cus-
tomer response time, and the manufacturers’ gain is mea-
sured by the number of orders aggregated in each Quote
request or the best price ratio of orders.



4.1 The Waiting Phase

First, we evaluated three of the strategies that the DB
Manager can use in the Waiting phase:

e Aggregating a specific number of orders
e Timeout for a specific amount of time
e Average waiting time for orders

For each of these strategies, we fixed the delay due to the
accumulation of Quote replies by the Quotes Manager and
used the number of orders aggregated to measure the gain
of the manufacturer.

4.1.1 Aggregating a Specific Number of Orders

This strategy aggregates a specific number of orders before
the Quotes Manager issues a Quote request to the suppliers.
The experimental results are shown in Figures 5 and 6.

As we can see from Figure 5, the average customer re-
sponse time increases with the number of orders aggregated.
The customer response time consists of the waiting time
for the order, delay 40, and the quote time for the compo-
nent, delay 4. Thus, the response time for the customer is
delay 40 + delay 4. In this experiment, the quote time de-
lay, delay 4¢, is almost constant, because we used the strat-
egy of obtaining replies from all of the suppliers. When
more orders are aggregated, more orders wait for a longer
time, which increases the waiting time for the orders.
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Figure 5. Relationship between the customer
response time and orders accumulation

Figure 6 exhibits the conflict between customer satisfac-
tion and manufacturer gain. Aggregating more orders ben-
efits the manufacturer at the price of displeasing the cus-
tomers. To keep the satisfaction of customers above a cer-
tain level, we can consult the graph to find the correspond-
ing number of orders that can be aggregated.

4.1.2 Timeout for a Specific Amount of Time

The timeout strategy aggregates customer orders for a fixed
amount of time and then the Quotes Manager issues a
Quote request to the suppliers. The results for the timeout
strategy are similar to those for the specific number of
orders strategy. With a Poisson arrival rate, the number
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Figure 6. Comparison of customer satisfac-
tion and manufacturer gain

of orders aggregated is proportional to the duration of the
time period, which explains why the results for these two
strategies are similar.

4.1.3 Average Waiting Time for Orders

In the average waiting time strategy, the DB Monitor scans
the orders received and computes the average waiting time
for the orders in the database. If the average waiting time
exceeds some threshold, these orders are processed and the
Query Manager then sends a Quote request to the suppliers.

Using a Poisson arrival process, again we obtain a simi-
lar curve for the customer response time. The reason is that,
with Poisson arrivals, the longer the average waiting time is,
the longer the delay 40 is. Therefore, more orders are ag-
gregated. However, the minimum customer response time
for the average waiting time strategy is slightly smaller than
that of the other strategies. If we choose a particular cus-
tomer response time, the specific number of orders strategy
outperforms the average waiting time strategy in terms of
the gain of the manufacturer.

However, it is not always the case that the specific num-
ber of orders strategy is superior to the average waiting time
strategy. For example, if the order arrival distribution is
bursty with “spike” characteristics, the manufacturer is bet-
ter off by adopting the average waiting time strategy, partic-
ularly when the average response time is low.

The specific number of orders strategy can use the long
silent interval to aggregate orders to the specific number,
which increases the delay 40. However, the average waiting
time strategy can always process the orders in time when the
threshold is low because it takes the delay 4o into account.

4.2 The Query Phase

Next, we evaluated two of the strategies for collecting
replies that the Quotes Manager can use in the Query phase:

e Timeout for a specific amount of time

e Average waiting time for the replies

For each of these strategies, we used the average waiting
time strategy in the Waiting phase and the best price ratio of
orders to measure the gain of the manufacturer.



4.2.1 Timeout for a Specific Amount of Time

When the Quotes Manager collects replies from the sup-
pliers, it waits for a specific amount of time, delay 4. It
ignores the late replies and fills the customer orders imme-
diately. Because it doesn’t need to collect replies from all
of the suppliers, this strategy reduces the customer response
time compared to the strategy of collecting all replies. On
the other hand, it cannot always obtain the best price from
the suppliers, because the reply with the best price might
come late and be ignored.

The customer response time and the best price ratio in-
crease with the timeout value. If the system waits more
time for the replies, which increases the delay 4, the cus-
tomer response time (delayao + delayaq) increases, and
the probability that the best price is in a Quote reply in-
creases. When the timeout value is close to 150, which is
the maximum response time for the suppliers in our experi-
ment, the best price ratio approaches 1.
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Figure 7. Comparison of timeout strategy and
average waiting time strategy

4.2.2 Average Waiting Time for the Replies

In this strategy, if the average waiting time exceeds a certain
threshold, the Quotes Manager stops collecting replies from
the suppliers and completes the customer orders. Again,
this reduces the customer response time compared to the
strategy of collecting all replies, at the cost of reducing the
best price ratio. The best price ratio for the average wait-
ing time strategy approaches the maximum ratio quickly.
Figure 7 shows that the average waiting time strategy out-
performs the timeout strategy in terms of the best price ra-
tio. For a fixed customer response time, the average waiting
time strategy always has a higher best price ratio than the
timeout strategy.

4.3 Discussion of Results

To enhance the satisfaction of the customers, for exam-
ple, by reducing the customer response time, the system
should process orders as soon as possible. On the other
hand, aggregating orders can benefit the manufacturer, by

reducing the manufacturer’s costs. There is always a con-
flict between the customer and manufacturer, so a balance
point must be found. According to the simulation results, if
we fix the maximum customer response time, we can find
the maximum number of orders that can be aggregated.

The strategies used in the Waiting phase have similar per-
formance under the Poisson arrival distribution. The cus-
tomer response time increases for each strategy evaluated.
The specific number of orders strategy has slightly better
performance than the average waiting time strategy in terms
of the number of orders aggregated. However, the average
waiting time strategy outperforms the specific number of or-
ders strategy if the order arrival distribution is bursty, when
the customer response time is relatively small.

The strategies used in the Query phase try to reduce the
response time by controlling the number of Quote replies
received. The best price from the suppliers might not be
captured because not all of the Quote replies are taken into
account. The timeout strategy and the average waiting time
strategy in the Query phase reduce the customer response
time at the cost of degrading the best price ratio. The av-
erage waiting time strategy approaches the maximum best
price ratio more quickly than the other strategies, having
better performance in terms of the best price ratio criterion.

5 Related Work

The MIDAS system for supply chain management aims
to improve the efficiency and effectiveness of supply chains,
in particular the customers’ satisfaction level and the man-
ufacturers’ gain. Other researchers [4], who have a similar
goal, base their business model on the four criteria of profit,
lead time, performance, and promptness of delivery. They
analyze supply chain performance at two levels, the chain
level and the operation level. At the chain level, objectives
associated with the criteria are set for each supply chain
stage to satisfy customer service targets and to select the
best supply chain management strategy. At the operation
level, manufacturing and logistics activities are optimized
for the given targets.

Other researchers [9] have investigated the use of UML
for building a flexible supply chain business model. They
regard a supply chain as five view models with four busi-
ness domains, where each domain consists of functions, re-
sources, processes, interactions, and business rules. How-
ever, they do not provide a system that illustrates their ap-
proach, as we do for MIDAS.

The MIDAS architecture, which is inspired by Dell’s
build-to-order model, enables customers to build their own
customized products before they order. Other researchers
[17, 19] have investigated customization in the supply
chain. Companies other than Dell are now considering, or
should be considering, the build-to-order model in order to
achieve higher profitability.



In evaluating MIDAS we have considered the customers’
satisfaction level, measured by the average customer re-
sponse time, and the manufacturers’ gain, measured by the
number of orders aggregated in each Quote request or the
best price ratio of orders. In contrast, other researchers [10]
have considered the average supplier response time for eval-
uating the effectiveness of a supply chain architecture.

Other researchers [8] have considered the modeling and
optimization of supply chain networks that involve multiple
production sites and multiple suppliers, based on a math-
ematical programming problem that minimizes all costs in
the network. Still other researchers [18] have considered
optimized coordination of supply chains based on relation-
ships and dependencies.

6 Conclusion and Future Work

We have presented the MIDAS system, a Service Ori-
ented Architecture for automated supply chain manage-
ment. We have designed and implemented the services of
MIDAS related to information flow. In addition, we plan to
design and implement the services related to product flow
and financial flow.

The MIDAS architecture as presented here deals with
business processes up to the point where the decision to do
business with a specific supplier is completed. However, the
status of an order might change after the manufacturer has
placed an order with a supplier. For example, if the delivery
time changes, this information needs to be updated and the
customer needs to be informed.

Moreover, relationships and dependencies between the
components that constitute a product might exist. For ex-
ample, a particular kind of video card might be usable only
with a particular kind of motherboard; therefore, the video
card cannot be processed before the motherboard is deter-
mined. We plan to augment MIDAS with a work flow com-
ponent that handles the relationships and dependencies be-
tween the components of a product.

The performance of the MIDAS Registry that allows the
manufacturer to discover suppliers dynamically needs to be
analyzed in terms of the overhead of the Quote messages
and the synchronization messages. We expect that this over-
head will affect the overall performance of the Query phase.
If the Quotes Manager has all of the information it needs to
make a decision, it can skip the Query phase and initiate
purchases from the suppliers immediately.

MIDAS might also use historical data to allow the man-
ufacturer to make decisions at two decision points, the deci-
sion to issue Quote requests after collecting orders from the
customers and the decision to stop collecting Quote replies
and place an order with a particular supplier. Depending on
the rate at which the customers place orders, the DB Mon-
itor can adjust its timeout or threshold values accordingly.
Moreover, the Quotes Manager can select better suppliers

dynamically by waiting until it receives Quote replies from
suppliers with good Quote replies that it previously ignored
because they were late.
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