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Project 1, Group 7: Restaurant design

Restaurant design

Changes to the setup introduced by the simulation project:

1. Customer arrivals are non-homogeneous and are described in the following table:

Group size 19:00-20:00 20:00-21:00 21:00-22:00

2 20 40 15
3 18 15 40
4 13 25 38
5 9 40 22

2. Due to the popularity of the area, a new restaurant is established next to the current
one. Customers go to the new restaurant if they are made to wait for a long period
of time. We have the following probabilities for customers waiting to be seated:

Waiting time no wait-
ing time

≤ 3 min 3-10 min 10-20 min > 20 min

Probability of
group staying

100% 90% 70% 40% 5%

3. The manager decides to serve all the customers waiting in a queue after 22:00.

4. The manager also estimates that the restaurant incurs the cost of 10 euro cents per
minute per seat (empty or taken) during the operating time. The operating time
starts at 19:00 and ends when the last customer leaves the restaurant.

5. There are plans for a major renovation, after which the restaurant will be able to
accommodate up to 400 seats. The owner is interested in knowing the best config-
uration of the seats as well the capacity of the restaurant. We disregard renovation
costs and our only interest is the maximization of the daily revenue.
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Tasks:

1. Identify the decision variables of the problem.

2. Define the objective function

3. Design an optimization algorithm and apply it to solve the problem. The value of
the objective function is evaluated by discrete event simulation.

4. Like in the simulation project, the objective function can reflect various policies of
the decision maker: whether they want to optimize over the average, best, worst, or
certain percentile of the objective function distribution. Decide what your position
is and justify it, or present results for several alternatives.

5. Compare the result of your algorithm with the seating policies described in the
simulation project.

6. For the best configuration that you have found, use your creativity and design a new
seating policy that would lead to a lower cost solution.

Bonus question: Design a series of what-if scenarios of the impact of the demand
parameters given in your problem on the value and structure of the best solution.
Interpret the results.


