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Executive Summary

Strategic Supply Chain Network Design
for aNew Product Line
at Sun Microsystems, Inc

As life cycles of products in the computer industry get shorter, it is essential
for manufacturers to possess knowledge on the trade-offs between the time it takes to
deliver a product and the total cost of that production. In this project we developed a
model which supports a strategic supply chain network design for Sun Microsystems,
Inc (Sun). Utilizing this model, we analyzed the trade-offs between the lead time and
the total cost in regards to the different supply chain designs.

Sun is about to introduce a new product line to the market. This product line
requires the supply chain management at Sun to gain more knowledge in regards to
the association between the lead time and the total cost because this new line has a
shorter product life cycle than the products Sun has worked with before.

To evaluate the relationship between the lead time and the total cost we use a
multi-period mixed integer linear program, which optimizes supply chain design in
terms of overall cost. The unique part of this model is a specific lead time constraint.
We allow the user to specify a time frame within which every single product in the
supply chain must be delivered to the customer. After this lead time is defined, the
model finds an optimal supply chain design that meets this constraint.

Sun's supply chain options to deliver the new product are the following:

Option 1: build the basic configuration and perform testing/rework at the plant,
and deliver the product to the xDock (cross-dock is used as a supply chain node where
the demand is fulfilled from).

Option 2: build the basic configuration at the plant, perform testing/rework at
the GCC (Geographical Configuration Center located closer to the customer market);
deliver the product to the xDock.

Option 3: combine options 1 and 2. Thisimplies that the basic configuration is
built at the plant; testing/rework is split between the GCC and the plant, and then
products are delivered to the xDock from both the GCC and the plant.

The initial result given by the model suggests building the basic configuration,
performing testing/rework and keeping the safety stock (SS) at the plant. In this
configuration, the products will be delivered within a lead time of 17.9 days. We



conducted multiple experiments to determine the impact on the total cost by reducing
the lead time; the results are illustrated in the graph below:

Impact of change in user entered lead time on total cost
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Lead time with quarter a day incremental step

Reducing the lead time by 6 hours when the lead time is greater than 17.5 days
will result in an increase of per unit cost of $7.00; reducing the lead time by 6 hours
when the lead time isless than 17.5 days will cost a company an additional $20.00 per
product.

At the point when lead time equals 17.5 days, a lead time reduction of 6 hours
will increase total cost by 0.2%, while increasing lead time by 6 hours will reduce
total cost by only 0.02%. The optimal solution associated with a lead time of 17.5
days should be chosen if this lead time is sufficient to meet market requirements.

The longest time and the least expensive supply chain design option suggests
keeping the safety stock at the plant and performing testing/rework there as well,
while the shortest LT and the most expensive supply chain design option suggests
performing testing/rework at the GCC but keeping the safety stock at the plant.
Shifting from the first option to the second one will increase the total cost by 3% and
reduce an average lead time by 3 days.

From this project Sun received a model which allows their supply chain
management to evaluate the network design options in relation to the total cost and
lead time trade-offs for the new product line.

To a supply chain society this project gives a new view on how to approach
supply chain design. We are not just considering the cost of the system to produce a
product, but also investigating the influence of the lead time on the total cost.
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