CS 516, Spring 2020
Solving Hard Compiler Problems Project
Due date: Thursday, April 30, 2020

In the lecture, I introduced a dually weighted directed graph, called the redundant services dependence
graph (RSDG), which is a representation of the configuration space of an application that supports
redundancy and approximations. For this project, we use a simplified version of the RSDG, called the
Knob Dependence Graph (KDG). The KDG has only services with discrete approximation levels, one
option at each level (no implementation redundancy), and only AND dependencies. The KDG does not
support service cloning since this requires OR dependencies.

1. Project description

The overall goal of the project is to generate a 0-1 integer programming instances for an input KDG
specified by its <KDG>.desc file. This KDG.desc file is translated into a xml representation in file
KDG.xml by the provided python program parse.py .
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You may choose your own programming environment and programming language for this project.
However, this language must be supported on the ilab cluster. For grading purposes, we need to be able
to run your 0-1 integer program generator on the ilab machines.

As part of the project, we also provide a C++ skeleton Ip problem generator, which reads in the
<KDG.xml> representation, a budget, and some other paraemters, and writes out a dummy translation
into the <KDG.Ip> file. You will have to write code to generate the correct translation. The figure below
shows the “workflow” for this project on a simple sample KDG. Note that this sample KDG has no



dependences. The code distribution contains a small example with dependencies, so you know how to
specify them in the description file <KDG.desc>.
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The project code distribution includes a ReadMe file and a sample KDG.desc file. Again, you may
choose not to use the provided skeleton solution, but your own programming language, and may also
choose to skip the xml representation if you want to. Once you generated a 0-1 integer program, you
solve the problem using gurobi and check the final optimal selection. This overall infrastructure will give
you the opportunity to specify your own KDGs and verify the correctness of the translation by solving
generated 0-1 problem instances through gurobi. Gurobi is installed on the ilab cluster.

2. How to get started

Download the tar file proj2.tar from our class web site. Untar it in a directory of your choice on the
ilab cluster. Follow the description in the ReadMe file to compile the skeleton 0-1 generator
Ip_generator. We provide a sample <KDG.desc> file that you can use to run through the workflow.

3. Grading and project submission

We will provide a few more sample <KDG.desc> with service dependencies. The grading process
will be based on a set of KDGs with increasing complexity. You will not be grading on coding style,
only on code functionality. Please include a MyReadMe file to describe how your code can compiled
and called if you choose not to extend the provided C++ skeleton compiler. To submit the project,
please tar up all your necessary files so we can regenerate your project executable. DO NOT submit
any executables. Please see the sakai submission site for more details.

4. Project Questions
All project related questions should be posted on piazza. Thanks!



