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Instructions
1. Start each answer on a new page and answer all parts of a question at one place.
2. Write legibly for complete credit. Clearly state all your assumptions.
3. Make an index on the back side of the front page of the main answer sheet.

Food outlets on Campus: A Case Study

As community member of the BITS Goa campus, you must have gone to various food outlets available on cam-
pus. Some of the available food outlets on the campus are: Food King, Mess, Persian Court, Institute Cafeteria,
Ice n Spice, Monginis, and Gajalakshmi Snacks. You have been given the task of developing software to man-
age the regular activities at each of the restuarants. Not wanting to repeat the development task many times
over, you chose to adopt an object oriented software development process to complete the development.
One of your team members, a business analyst, went around the campus to observe the typical activities and
participants at each of these eateries. The analyst gave the following summary.

A few places of interest in each of the eateries are:
Store this is where all the ingredients and finished items are kept for overnight storage.
Display display section holds items on display cum sale. Some stores like Monginis can only sell items that

are on display.
Seating plan each food outlet may have a seating plan. customer may or may not occupy a seat. If all seats

are full and the customer wants to sit, customer will be turned away.

A few roles that are enacted in the eateries are:
Cooking team one or more cooks help prepare items given on order; item preparation can be very elaborate

(Tandoori chicken) or none (veg puff in Monginis).
Serving team collects order from customer, gives it to cooking team if need be; Once the item is ready, delivers

it to the customer. Sometimes customers ask for take aways and home deliveries. Once the customer
is finished, the responsible service team member will present the bill and collect money from customer.
Sometimes, it is possible to collect the money at the time of ordering (ex: Mess).

Delivery team responsible for deliverying telephone orders to the customers’ premises. Some eateris may
not provide remote delivery facility.

Cleanup team responsible for keeping the premises clean.
Cashier responsible for collecting money; sometimes part of service team, especially in a scenario where the

cash is paid before the order is fulfilled.
Customer orders the food and some times may have to pay the bill ahead of the service. Sometimes a group

of customers come to the eatery, but usually a single bill is presented and paid for by the group collectively.
The service team and cashier do not keep track of the group members except to accommodate the group
in the available seating capacity. The only restriction is that if the group can’t be accommodated in the
eatery, then the group should not be allowed to order / pay for any on-premises eating. The group can
still give a take away type of order.

All the above mentioned roles except for customer may be played by one or more employees. Based on
context, an employee can take on more than one role simultaneously.

A few other items of interest are:
Bill bill generated either at the time of ordering or after the service is complete.
Order consists of list of items the customer has asked for. More items can be added to the order while the

customer is being serviced. Finally the order gets billed and customer pays the bill. The software must
keep track of the status of an order. The order can be in one of the following stages: new order, take
away, additions, billed, paid, serviced, completed. When a customer orders food item(s), a new order
is created. During the course of the service, if the customer wants more items, the existing order is
augumented (new items added to existing order). If an order is paid typically before its serviced, then
order augumentation is prohibited. Once the customer completes his order and service team finishes the
service, order is billed. Customer verifies the bill and pays the bill after which we can say that the order



is paid for. An order once its’ fulfilled attains a serviced status. If a customer leaves the premises or the
food package is delivered to customer, the order attains a completed status.
In case of a telephone order, the order and delivery address are taken from the customer. The food
items of the order are prepared, packed and sent for delivery through the delivery team. At the customer
premises, the delivery team member delivers the order, collects the money and then comes back to
deposit the money with the cashier.

The above description is incomplete. You can fill the gaps in description based on your experiences at the
above mentioned eateries.

Using the given case study, answer the questions Q1 to Q4.

1. Write a use case for the "order and take away a birthday cake in Monginis". (10M)
Ans:
Use case name: order and take away a birthday cake in Monginis
Purpose: With this use case, customer can purchase a birthday cake from Monginis.
Optimistic Flow:

(a) The customer checks the display section for available variety of birthday cakes.
(b) The customer places a birthday cake order with available sales woman and orally gives a birthday

message to be written on top of the cake.
(c) The sales woman writes the birthday message on top of the cake and packs the cake.
(d) The customer collects the cake, pays for it and leaves the premises.

Pragmatic Flows:
Conditions triggering alternate flow:
Condition1: Birthday is on a future day.

(c) The sales woman notes down the customer request in the order book.
(d) At the end of the day, sales woman places a consolidated, bulk order for all requested cakes.

Condition2: Celebrate birthday at Monginis .

(c) The sales woman writes the birthday message on top of the cake.
(d) The customer collects the cake, pays for it and shall have the birthday person cut the cake at

Monginis.

2. Draw the CRC cards of classes that would help fulfill the use case given in Q1. (15M)
Ans:



3. Consider the given package diagram. Identify the object model concepts that are applicable at each of
the numbered locations. (14M)

Ans:
(1) Hierarchy (inheritance) (2) Typing (polymorphism) (3) Modularity (packaging)
(4) Concurrency (5) Persistence (packaging) (6) Encapsulation
(7) Abstraction

4. Draw a state diagram for the Order class. (16M)
Ans:



5. (a) Draw the XP SDP lifecycle.
(b) Name any six XP practices.
(c) Draw the unified process model discussed in the class. Briefly mention the activities undertaken in

each stage. (3M + 3M + 4M)
Ans:
(a)

(b) Mention any six of the 12 practices given below.

(c)

The activities undertaken in each of the development stages are as follows:
Inception Establish business rationale, Sponsorship

Elaboration Requirements, High-level analysis and design, Project plan

Construction Build (Code) software to satisfy a subset of requirements in each iteration

Transition Beta testing, Performance tuning, Customer training


