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SYNOPSIS
This assignment helps students practice designing and im-
plementing the code for small programs. It engages with
historical discussions of object-oriented design paradigms
within the ACM by requiring students to read the 1993 ar-
ticle “The Object-Oriented Brewery: A Comparison of Two
Object-Oriented Development Models” [4]. In the article, the
authors describe two design methodologies they applied to-
ward building a program for managing a brewery’s systems,
though any production facility can be used in student-facing
scenarios. The authors then analyze the strength of the code
written using each methodology based on a series of metrics.
After reading the article and discussing it in class, students
then recreate some or all of the described systems using at
least one of the design methodologies outlined. Once com-
plete, students then analyze their code using the metrics out-
lined in the article and reflect on opportunities to strengthen
their program’s design in future iterations.
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1 ENGAGEMENT HIGHLIGHTS
This assignment provides important context for why object-
oriented programming prioritizes certain design philoso-
phies over others, and gives students a historical perspec-
tive on how modern object-oriented design paradigms were
formed. Students are banned from importing any pre-built
data structures and are required to consider how to design
each class as a data type responsible for managing a strictly-
defined task in their production system. This task promotes
a more active method of learning the object-oriented para-
digm, encouraging students to research the paradigm and
apply the design principles in their own code [3]. The project
also introduces students to different metrics used to analyze
the quality of a program’s design and provides examples to
contextualize why those metrics matter. In general, students
struggle to switch from a procedural paradigm to an object-
oriented paradigm [2]. This assignment seeks to reduce that
difficulty through providing a historical context and concrete
examples outlined in the 1993 paper [4].

2 ASSIGNMENT DETAILS
2.1 Introducing the Reading
The article this assignment is structured from is a 1993 pub-
lication through ACM’s SIGSOFT conference [4]. The article
describes two approaches to designing an object-oriented sys-
tem for managing a brewery: data-driven and responsibility-
driven. The authors outline self-imposed restrictions on their
code and goals for the brewery system. For example, the au-
thors specify that the system should not import any external
packages to make their code work, meaning pre-built data
structures like hash maps and linked lists need to be be re-
built for the program. When introducing students to the
paper, explain that object-oriented programming was not al-
ways a prominent design paradigm in coding. Furthermore,
use the article to emphasize the difference between data-
driven and responsibility-driven design philosophy. Show
students how data-driven design generates objects defined
in terms of data while responsibility-driven design generates
objects defined in terms of the program’s goals.
Walk students through the self-imposed restrictions the

authors apply to their code. Explain what the restrictions in
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the original problem mean for their own practices as devel-
opers. By prohibiting the use of imported libraries, students
will have to define their own data structures: linked lists and
hash maps are not allowed unless students wish to construct
them from scratch. Additionally, make sure that students
understand they are to design their production system us-
ing a responsibility-driven design philosophy. Once students
understand the point of the restrictions, discuss the tasks
the brewery system does, highlighting which tasks from the
article are required in the assignment.

Finally, discuss the complexity analysis from the reading.
The authors use the complexity analysis to emphasize the
efficiency of responsibility-driven design in developing the
brewery system. Ask students why that might be the case and
to compare the metrics between the two design paradigms.

2.2 Reviewing Code with Metrics
To tally the Weighted Methods per Class (WMC) metric,
make each line of code 1 point. Every time a semicolon is
used to end a statement, this should be regarded as starting
a new line of code, including definitions of attributes of a
class. Alternatively, students can use WMC calculators that
are integrated directly into their development environments.
To tally the Depth of Inheritance Tree, each parent class

that a subclass belongs to is assigned 1 point (include im-
ported packages in this analysis). To tally the Number of
Children metric, assign each subclass 1 point as well.

To tally coupling between objects, assign 1 point for each
method in an object that requires another object to compute
its results (for example, a class might use a method that
requires data to be passed through from another class). To
tally the response for a class, assign 1 point for each method
in a class and 1 point each time a method outside of that
class is used within the class itself.
Finally, the Cohesion Across Methods metric does not

contribute to numerical score, but students should aim for
high cohesion. That is, each element of the class should
serve a similar goal contained within that class. You might
explain the significance of this concept using the following
example: if you have a class that is responsible for managing
containers and cleaning them, then perhaps that class should
not have methods responsible for managing the drinks that a
container produces, even though it is used to produce them.

3 RECOMMENDATIONS
We piloted in Object-Oriented Analysis and Design courses
at two Universities, Northeastern University and University
of Colorado Boulder (CU) and provide recommendations
in this section. The reading and programming project can
span two to three weeks. Students with a range of previous
OO programming experience, from almost no experience

to moderate amounts, accomplished the assignment tasks
in this time frame. This assignment was used in a course
where students had not yet taken data structures to help
teach LinkedLists compared to Arrays. Students should have
a basic understanding of Java and spent a month engaging
in OO principles before this assignment is introduced. This
assignment was delivered as a group project in the CU course
and as an individual assignment at Northeastern.
At CU, we found it helpful to build a foundation of code

and group dynamics during class time. Students created Uni-
fied Modeling Language diagrams and received feedback on
initial designs in class. They also ran "mob-programming"
sessions, where one student types code while others assess
the bigger picture and give directions [1]. This approach
established healthy team dynamics, offered a refresher on
programming language basics and version control, and bol-
stered confidence within students to complete the program.
Prohibiting imports of external libraries is a potentially

sticky requirement for students who frequently use libraries
in other courses. Students questioned how theymight prompt
the user for input to run through scenarios without the use of
external libraries. Suggest that students hard-code scenarios
to test the program instead of gathering user input or allow
java.util.Scanner. In our experience, students benefited from
the import restriction, as it required them to consider the
design of the system from the data structure level.

For educators seeking to integrate deeper social commen-
tary into the classroom, we encourage modifications to this
assignment that modify a "wasteful" production system to
be more sustainable and environmentally conscious.

4 MATERIALS
Assignment Handout: Solving the Brewery Problem.docx
Metric Analysis Handout: Metric Analysis Template.docx
Example Code: BreweryProblem.zip
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