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● Effect handler oriented programming (EHOP):
   a recently proposed programming paradigm.
● Main goal of EHOP: provide a higher degree
   of separation of concerns than other
   programming paradigms by using effects
   and effect handlers [1], in order to isolate
   the handling of side effects from the main
   application logic.
● State-of-the-art programming languages
   which support EHOP: Koka [2], Frank [3],
   Haskell [4] (through the use of libraries).
● Main idea of EHOP: a program's source code
   is implicitly divided into the following three
   parts [5]:
   ● Effect signatures;
   ● Effect handlers;
   ● Effectful functions.

Three main sub-tasks:
1. Choose a text-based game and implement it in Koka;
2. Assess the following qualitative aspects of the game's source code: modularity, readability,
    maintainability;
3. Analyse the following quantitative aspects of the game's source code: compilation time,
    start time, peak memory usage, average time needed to execute a player's turn.

There are substantial benefits to using EHOP
for text-based game development. It
significantly improves the modularity,
readability and maintainability of the source
code at the cost of very little to no
performance.

● Develop a software quality tool, which
   supports Koka.
● Implement the exact same text-based game
   in either an object-oriented or functional
   programming language.
● Implement the exact same text-based game
   in another EHOP language.
● Explore a different potential area of
   application of EHOP.
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When EHOP is used for text-based game
development, to what extent does the support
for separation of concerns of EHOP affect the
modularity, readability and maintainability of
the source code, compared to "traditional"
implementations?

Figure 1: An example of the declaration, usage and handling of a simple emit
effect in the Koka programming language. [6]

Initially, a fully-featured shared-screen multiplayer text-based
chess game was developed entirely in Koka.¹

Figure 2: A screenshot of the state of the
board at the beginning of a game.

Overall, the quantitative
analysis revealed that the
usage of EHOP for text-based
game development has almost
no downsides with regard to
the quantitative aspects of
the source code.

Figure 5: The peak memory usage measured
during one hundred simulations of a game
with and without the usage of custom effects.

Figure 7: The average time needed to execute
a player’s turn in a simulation of the longest
decisive world championship game with and
without the usage of custom effects.

Figure 6: The average time needed to execute
a player’s turn in a simulation of the shortest
decisive, non-forfeited world championship game
with and without the usage of custom effects.

Figure 3: The average compilation time of the
finished text-based chess game with and
without the usage of custom effects.

Figure 4: The average start time of the finished
text-based chess game with and without the
usage of custom effects.

¹ Available at:
¹ https://github.com/ivanstodorov/chess-game-koka

● In theory, EHOP seems to be a very
   promising programming paradigm. However,
   its practical applicability as a software
   development tool is yet to be explored.

Results of the qualitative assessment of the source code of the
text-based chess game:
● Significantly increased modularity;
● Mildly improved readability;
● Substantially enhanced maintainability.

Results of the quantitative analysis of the source code of the
text-based chess game:


