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1 Problem Statement

Since the inception of the project, the concept of serialization had always been
an area our team had little to no experience in, as opposed to other subjects,
such as C++11 or threading. We decided that it was of significant importance
to explore this implementation detail, as it is key in the development of the
project at hand.

2 Choosing the right library

After getting more acquainted with the subject, we set out to look for suitable
libraries to use. Supported by the information available to us, we came up
with two suitable candidates: Boost1 and Cereal. We started by examining the
documentation of the Boost library first, as it was the library we had already
heard of in lectures of Advanced Programming classes. However, the process was
not as easy as it seemed. The first major hurdle of using Boost for serialization,
is that it requires the serialization module to be compiled before use. Given
that our project is required to be cross-platform, this would mean a serious
amount of work to just get it up and running. This is when we started looking
at Cereal. Not only is Cereal header-only, it also provides functionality for
output in XML and JSON formats (which are functional requirements within the
project). Before testing out the library itself, we decided it was also important
to look at the performance of both libraries. A little overhead in setup might be
worth a big increase in performance at runtime. After some research, we found a
project2 which tested several different libraries and compared their performance
(both space and time). After setting up and running it for ourselves, we saw
that Cereal was almost twice as fast as Boost, requiring only very minimal extra
space. This is when we decided that Cereal was the best choice for our project.

1http://www.boost.org/
2https://github.com/thekvs/cpp-serializers
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3 Cereal

Cereal is very intuitive in its use. We started simple, serializing a single variable
to a binary file, and deserializing it afterwards. Then we proceeded to serialize
an object containing (shared) pointers, and deserialized it. Lateron, we also
worked with XML and JSON output, and the portable binary format. We only
encountered minor difficulties whilst using JSON, where writing to and reading
from a stream causing some very obscure errors3, however, they were resolved
with the help of the documentation available, and the open issues tracking
system. Finally, we created a very simple version of Conway’s Game of Life, to
show how we can serialize a state of an autonomous4 object, and automatically
resume the game by deserializing it from binary data, whilst experiencing very
little slow down from the use of Cereal. All artefacts can be found in the archive
added at end of the file and will be available on the cDevs website.5.

4 Google Test Framework

Throughout our examples, we used the Google Test Framework in order to
implement testing. We decided that it would be good practice to set up and
use gtest here so we do not experience any new problems whilst deploying it in
our project.

5 Conclusion

As a closing statement, the main advantages of Cereal (over Boost) can be
summed up as follows:

I. Cereal is header-only.

II. Out of the box JSON and XML features.

III. Fully compliant with and implemented using C++11.

A direct consequence of I and III is greater performance over Boost. One of
the few downsides of Cereal is that it does not support the serialization of raw
memory types (raw pointers and references), and by extension basic arrays.
However, with the performance aspect in mind, utilization of smart pointers
basically nullifies this downside (paired with the availability of std::vector, which
is serializable) .

6 Sources

Cereal 1.1.0 (http://uscilab.github.io/cereal/assets/doxygen/index.html)
Google Test Framework 1.7.0 (http://code.google.com/p/googletest/)

3Similar to this one: https://github.com/USCiLab/cereal/issues/82
4A system requiring no user-input
5http://vandevondel.eu
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