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 1 Abstract
Video-games produced by AAA-studios very often use cut-scenes to narrate their story. As the 
games narration is bound to these cut-scenes the story doesn’t continue until the player has reached 
the objective. This project tries to invert this ideology by acknowledging that gameplay itself has a 
narrative component and explores the question whether it is possible to create a video game that 
mainly relies on gameplay to tell its story. Thus, in theory, providing continuous narration, which is 
much more captivating to the player. After creating various prototypes, the 2D side-scrolling puzzle 
game “Lucifer” was created. Lucifer tells a free adaptation of Andrei Tarkovsky’s “Nostalghia“ 
trough gameplay, adding its own ideas and sub-plots. 

My findings were that while it is very much possible to narrate a game’s story through gameplay, it 
requires the player to pay attention, to interpret what they are doing. Due to this, I would predict 
that for the average consumer, this form of narration is rather inaccessible. While telling a games 
story purely through gameplay might not be the way into the future for large titles, it is certainly a 
key factor in creating a believable, coherent virtual world.

 2 Introduction
The video game industry has grown to be one of the largest entertainment markets, creating a yearly
revenue of over 23,8 billion dollars (“The biggest entertainment markets in the world”, 2015; 
Morris, 2016). As so much money is involved, AAA-studios of today are afraid to take risks. 
Instead of using their recourses to create something new and exiting, they invest large sums in 
existing franchises like Call of Duty or Assassin’s Creed, recycling them with better graphics each 
year. In fear of overwhelming the player, mechanics are simplified to the point were playing these 
games requires almost no skill. Games like Grand Theft Auto V let the player skip entire missions, 
should the player dislike or fail at a certain task. As the entire main story is told through cut-scenes, 
it almost seems like playing the game is just a complicated way of getting to watch the next scene 
of a movie. The player becomes a spectator of his own actions, ultimately defeating the most 
important aspect of video-games – their interactivity.

 2.1 Importance of Independent Developers

Unlike AAA-studios, independent developers have the advantage of being commercially 
independent. This gives them the ability to innovate, create games that drive the medium forward, 
even if they are a commercial failure. While gameplay seems to loose importance in AAA-titles, 
games like “Journey” prove the exact opposite. Instead of providing players with fancy graphics, 
Journey attempts to let the player play the story. Although the game is rather linear, I was fascinated
by that idea and was ultimately led to the following research question:

 
What would a game look like, that told its story through gameplay? 
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 3 Prototypes
As I didn’t have much experience in developing games, I started off by creating many different 
game prototypes, two of which I present in more detail. Developing these games provided me with 
valuable lessons, which were useful in the design process of Lucifer. 

 3.1 Ball Pit

Ball pit features a room with a set of puzzles, which need to be solved, in order for a door to open. 
It is named because of its main game mechanic, which is a shotgun that shoots colored balls. If the 
player shoots a lot of balls, the room seems to resemble a ball pit. There are different kinds of 
projectiles, each having a different behavior, like a sticky ball or a bouncy one. The puzzles mainly 
served as a test for different ideas and concepts I wanted to test. Even though I thought the game 
was interesting, I didn’t want to create another first-person-shooter-esque game.

 3.2 Isoformer

Isoformer lets the player move around a yellow cube, trying to get to a specific place on the map. 
Different game mechanics like portals and anti-gravity fields keep puzzles interesting as the player 
progresses through levels. With this game I wanted to explore the wordless tutorial. Besides 
showing the player what the buttons to control the game are, game mechanics are solely explained 
through play. Creating the game was very interesting, and I would like to explore it’s potential in a 
future version, but it wasn’t as new and exiting as I wanted my project to be.

 4 Game Design of Lucifer
The game I ultimately came up with is called “Lucifer”. Lucifer is a 2D side-scrolling rogue-like 
puzzle-platformer, which allows the player to jump between three slices of the third dimension, 
visiting different worlds. The game attempts be a free adaptation of Andrei Tarkovsky’s 
“Nostalghia”, adding its own ideas and sub plots.

 4.1 Universe

Unlike traditional 2D platformers that have a planar universe (x and y axis expand indefinitely), 
Lucifer’s universe is toroidal, meaning that whenever the protagonist of the game leaves the edge of
the screen, he reappears at the opposite side, creating the illusion of those sides being “glued 
together”. In the more recent past, this so-called wraparound was used in games like “VVVVVV”. 
This torus planet is composed of three outer layers. Each of these layers is populated by a 
civilization of two dimensional creatures. As they cannot move along the third dimension, they are 
not aware of each others existence.  

 4.2  Mechanics

Game mechanics are, as Daniel Cook puts it, rule based systems/simulations that facilitate and 
encourage a user to explore and learn the properties of their possibility space through the use of 
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feedback mechanisms (Cook, 2006). Simply put, a game’s mechanics is a system of rules and 
mechanisms that the user can interact with in order to receive feedback. In the following section I 
will explore the different mechanics I implemented and explain why certain design decisions were 
made.

 4.2.1 Orientation and Navigation

While designing the navigation of the game I took a lot inspiration by different 4D dimensional 
puzzlers. One such example would be the game “Tetraspace” by Riccardo Antonelli. Tetraspace is a 
4D puzzle game, where the player is challenged to find a path to a white cube. This becomes 
increasingly more difficult as the worlds become bigger and more complex. The untrained mind 
often has difficulties to orient itself in this new environment, the player becomes frustrated and 
leaves. 

One way of resolving this problem shows Marc Ten Bosch with his fantastic game called 
“Miegakure”. In Miegakure, the player only faces a very small world, consisting only of a few 
hypercubes, making it easier for the player to navigate through the world.

Decreasing the world size, wasn’t an option for me. Instead, I searched for a way to make it 
abundantly clear which objects where present in what slice of the third dimensions. I resolved this 
issue by introducing a color system – objects which exist solely on one slice of the fourth 
dimension, only have one color. Elements, which expand across multiple slices however, are visible
in a combination of these colors.

 4.2.2 Dimensional jump

Instead of implementing a “turn”-mechanic to move between the different slices of the additional 
dimension, like Miegakure for example, I introduced dimensional jumping/teleporting.  Whenever 
the player clicks the red, green or blue button on the controller, they immediately jump to that slice. 
This has the advantage that the experience becomes much more intuitive and fast paste, as opposed 
to waiting until the turn animation has completed. 

While teleporting, the protagonist keeps its momentum, meaning that it is possible to start jumping 
on one slice and finish that jump on another slice. This is an important aspect that is explored in 
more detail in the later stages of the game.

 4.2.3 Persistent Objects

Certain objects expand across across multiple or all slices of the third dimension. This means that if 
the hero moves an object in one slice, it also moves in all other ones. This leads to interesting 
puzzles, where the layer has to think about what effect moving the object will have. 

 4.2.4 Win Conditions

Normally a game has objectives and rules, which clearly define what the win conditions are. After 
these conditions are met, the game is over. Lucifer is not winnable in this traditional sense. The 
game does not enforce a certain way of playing the game. The game can end whenever and however
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the player feels like it. “Beating the game” is in some games the ultimate goal, whereas here, this 
can be achieved in the first few minutes of the game.

 4.2.5 Death Mechanic

Death occurs when the protagonists candle extinguishes. Death is permanent. This means that once 
the player dies, the game is over. Upon dieing, the player may restart the game. It is impossible to 
save the progress to multiple save slots. This is done in an effort to counteract the trivialization of 
death. Especially in a game that relies on gameplay to tell it’s story, implementing a respawn 
mechanic would distort the narrative, death wouldn’t carry any emotional weight and would thus 
become useless as a plot device. It is also important to mention that as dieing is inevitable, death is 
not to equate with failure.

As death can occur throughout the game it is of high probability that the player has to restart 
multiple times before “properly” finishing the first play through. In order to prevent frustration, 
dangerous game-objects are designed to be as avoidable as possible. Elements of danger are 
exclusively used to prevent the player from deploying very simple solutions to puzzles and force 
them to think outside the box. Whenever the hero dies, players receive the same basic achievement. 
Depending on the number of found energy cubes however, a different ending message is presented. 

Unwanted Collisions

A problem that came up during prototyping was that because of the way the player teleports from 
slice to slice, it is possible for the players to teleport the hero inside the geometry of the 
environment. If that should occur, the hero dies. However, this form of death is designed to be as 
unlikely as possible.

 4.2.6 Energy Cubes & Walls

Each “level” is circumscribed by two walls. In order to get from one level to the next, these walls 
need to be deactivated, such that both the hero and the non-player-characters (NPCs) can traverse 
between the liberated areas. Each wall needs a different amount of energy cubes to be deactivated. 
This number increases, the further the player progresses in the game. Energy cubes can be found 
everywhere in the game, but are most common found in the puzzle sections. In the menu, players 
have the ability to see how much energy cubes they have already collected. 
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 4.3 Control Scheme

At the beginning of most games, the player has to go through a tutorial. In that tutorial, the game 
tells the player what the rules of the game are, which buttons perform what action and what the 
consequences of those actions are. Tutorials can be as simple as a block of text where the whole 
game’s explained or a test environment where the mechanics gradually get introduced. The problem
of many tutorials is that the player is quickly overwhelmed by the sheer amount of informations, 
leading to poor performance and frustration in the later stages of the game.

As these tutorials often tend to be fairly tedious and the games basic mechanics are rather simple, I 
decided not to do one. Instead, I wanted to make the controls so intuitive, that it would be 
immediately clear to all players how the game is meant to be played. In order to achieve this, I 
relied on a commonality between many joysticks, that they have buttons in primary colors. As the 
main mechanic of the game only requires control over the slice-switching-mechanic, the 
implementation was rather obvious: the red button switches to the red word, the blue button 
switches to the blue world, etc.

 4.4 Level Design

As the game takes place within the geometry of a torus, it would thus theoretically allow players to 
go to the left, and see the end stage of the game. In order to avoid that, a big wall is placed near the 
beginning of the game. This way, I have control over where the player is going. Then as players 
progress, they will be met with three other walls, dividing the world into five sections. Each of 
those sections is used to introduce a new game mechanic, explore a different aspect of the game. 
The levels have to be designed in such a way that the player has to exploit the mechanic in order to 
solve the puzzle. Once the player has a grasp on how the mechanic works, one can start to combine 
different mechanics, making the game more challenging. 
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 5 Story
As players manipulate the world, they push both the narrative of the main story, and the three side 
stories of each world, forward. Unlike the main story, the side stories aren’t forced onto the player. 
They have to be pieced to together by the players themselves, using hints given by the environment 
and the statements of the inhabitants of the worlds.

 5.1 Name

The games title is “Lucifer”. The word Lucifer is the Latin term for morning star (Venus), literally 
translating to “light-bringing” - a combination of the words lux meaning “Light” and ferre meaning 
“to bring” or “to bear”. In Christan mythology, Lucifer is interpreted as a word for Satan, which 
stems from a mistranslation (“Lucifer,” 2017). In the context of the game, Lucifer is a metaphor for 
the players themselves as they are the ones controlling - bearing the candle-light - just like Andrei 
Gorchakov in Nostalghia. This double meaning is used to both spark the interest of people unaware 
of the game and forcing existing players to interpret the games name.

 5.2 Characters

In the game there exist numerous characters, of which I will focus only on the most important ones.

 5.2.1 Lucifer / Player

Players are the protagonists of the story. As mentioned, they represent “the bearer of the light” and 
are thus the games equivalent to Andrei in Nostalghia. They go through a psychological change, 
trying to find answers to the question their journey proposes.

 5.2.2 Candle

Inside the games realm, the candle represents the hero. Depending on the context however, the 
metaphorical meaning may dramatically change. In the case of the main story, the candle represents 
the spirit, the player. It represents us trying to understand the world around us, making sense of life. 
To the scientists however, the candle is a metaphor for enlightenment. It shows them the true 
essence of their universe, gives them what they had longed for their whole lives, the meaning, the 
purpose of life. In the religious world, the candle represents hope. After a long time of suffering, the
sacrifices of the inhabitants seem to pay off, Elpis seems so show mercy. To the culture-slice, the 
candle’s flame is the flame of destruction, war, dividing their world more than it was ever before.

 5.2.3 Supernatural Being

The supernatural being is mainly used as a plot device, embodying many different narrative roles 
throughout the story. Initially it serves as a mentor, making the player familiar with the legend and 
the new power. At the same time it represents a protective figure, the guardian of the unknown. The 
being reappears once more at the end of the game preventing the hero from death. Each encounter 
signifies an important step in the journey, a turning point in events. It represents Domenico.
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 5.3 Main Story And Analysis 

In an effort to structure, present and analyze the games story in an effective way, I rely on Joseph 
Campbell’s “The Hero’s Journey” as described in his book “The Hero With a Thousand Faces” 
(2012). For each step, a summery is given of the events happening in the movie, then it is explained 
how those events were translated into the game and finally, an analysis is provided.  

The reason I chose Campbell’s model is that it is circular, meaning that the hero ends up where he 
started, in “the ordinary world”. This is particularly interesting as telling the story once would 
represent one circumnatvigation of the torus - the further along the x-axis our hero is positioned, the
more story has already been told. As not all readers may be familiar with the 17 stages of the 
monomyth, a short explanation is given at the beginning of each stage, explaining what Campbell 
intended the content of this stage to be. Be aware that not all of the 17 stages are present, as is the 
case with many other stories.  

Departure

Call to Adventure

Campbell structures the monomyth in three acts - “Departure”, “Initiation” and “Return”. In the 
first act, the hero begins his journey in the ordinary world. From this state, some event acts as a 
call to head off into the unknown: “The adventure may begin as a mere blunder… or still again, 
one may be only casually strolling when some passing phenomenon catches the wandering eye and 
lures one away from the frequented paths of man.” (p. 48)

“Nostalghia” begins as Andrei Gorchakov, a Russian poet, arrives in Italy to research the life of the 
Russian composer Pavel Sosnovsky in order to complete his biography about him. He is 
accompanied by Eugenia, an interpreter. Just outside their hotel they meet a madman named 
Domenico, near an ancient spa. He befriends Domenico and decides to visit him. At his house, 
Domenico tells Andrei about his belief that if he can just cross a pool while keeping a candle lit, 
he’ll save the world. So far, this was made impossible by the local residents, who would drag him 
out of the water, thinking he was trying to commit suicide. Thus, Domenico asks Andrei to fulfill 
his wish, passing him a candle.

In Lucifer, players start off in an unknown world. They fiddle around with the controller and make 
themselves familiar with their surroundings. At this point they are able to walk left and right, jump 
and duck. If they walk to the left, they encounter a big wall. To the right of that wall there’s a tall 
gray cylinder, a castle is visible in the distance. Players are forced to go to the right. After some 
time, they find themselves at the bottom of a large building. They follow their curiosity and climb 
up the stairs using the abilities they’ve learned until now. Should it happen that a player is 
unfamiliar with the basic controls and has still somehow managed to get here, they’ll have to learn 
them in order to get to the top of the staircase, proving themselves ready for the challenges to come.
After entering the building, players meet a bright, levitating being at the end of a large room. Upon 
approaching, the being starts to communicate by illuminating mural paintings, which were 
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unreadable before. It seems like a legend is told, a prophecy of three colored worlds. Each of those 
worlds lived in peace, until an unknown force partitioned them. Big walls suddenly divided brothers
and sisters, parents were without their kids. The player is described as being some sort of savior, a 
messiah almost, who is able to jump between those different colored worlds. The worlds seem to 
confront the hero with dangers and puzzles, which need to be dealt with in order to reunite the 
populations of each of the three worlds and be rewarded with unlimited gratitude, an almost godlike
state. The hero will be the savior of this divided universe.

In Nostalghia’s case, Campbell’s “unknown” is represented by Italy. Andrei feels strange, foreign to
the county, its people. In his nostalgia for Russia, Andrei finds Domenico, a lunatic who shares his 
feeling of alienation. The call for adventure is Andrei's reason why he traveled to Italy - writing 
Sosnovsky’s biography. Similarly, Lucifer uses the initial world as the known, and the building as 
the strange. The promise to Domenico is represented by the supernatural guardian who, just like 
Domenico, sends the protagonist on a mission to save the world. The candle, a metaphor for life, 
reminds us in its unlit form of an embryo. Something between being alive and dead - a 
Schrödinger’s-cat-state, if you will. The candle is yet to be lit and it is unclear whether or not that 
will ever happen.

Refusal of The Call – First Ending

Instead of immediately going on the adventure, the hero hesitates to accept the quest. Be it fear, a 
sense of obligation, being overwhelmed by the situation, the hero (temporarily) refuses. Unlike the 
traditional narrative, which forces the hero to follow the call, in Lucifer, the story can already end 
here. The player does not have to accept the quest. They have the liberty of choosing their own fate.

Even though Andrei verbally agrees to fulfill Domenico’s wish, he puts candle back on the shelf 
(0:57:09), hoping Domenico wouldn't notice his implicit refusal. But Domenico realizes that Andrei
tried to fool him and replies with a pleading, helpless stare, signalizing, that if Andrei doesn’t help 
him, nobody will.

Unlike in the movie, where the observer is unable to decide the fate of the protagonist, players can 
refuse the call, they can leave the room, jump around, sit on a bench, wait for their death.  After the 
hero has died, an ending screen is shown, the credits roll. They receive the same basic achievement 
as if they had gone on the adventure. Should players change their minds however, they can return to
the building and accept the quest.

The question we have to ask ourselves is: why should we accept a quest as arbitrary as carrying a 
candle across a pool, as solving puzzles to unite an imaginary world? Knowing that life is without 
purpose, why go on making an effort? Players with this attitude have the freedom to leave, to end 
their experience and receive the same treatment as all others do. The nature of our universe doesn’t 
change if a human is born or not. Both will end up where they came from - for dust thou art, and 
unto dust shalt thou return – or as Leo Tolstoy expressed it: “Today or tomorrow sickness and 
death will come (they had come already) to those I love or to me; nothing will remain but stench 
and worms. Sooner or later my affairs, whatever they may be, will be forgotten, and I shall not 
exist. Then why go on making any effort? ... How can man fail to see this? And how go on living? 
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That is what is surprising! One can only live while one is intoxicated with life; as soon as one is 
sober it is impossible not to see that it is all a mere fraud and a stupid fraud! That is precisely what 
it is: there is nothing either amusing or witty about it, it is simply cruel and stupid.” (Tolstoy, 2006)

Supernatural Aid

This is the moment our hero commits to the quest and usually receives some device or power that 
lets them conquer the trials ahead.

Andrei puts Domenico’s candle in his pocket and leaves the room. 

Upon accepting the quest, the supernatural being seems to ignite the head of the protagonist. 
Suddenly, large doors open behind the being, making way for the unknown.

Following our life metaphor, this step represents the growing of the embryo to a fetus. 

Crossing of Threshold 

The hero moves from the ordinary to the unknown. It is this step that will prevent the hero from 
returning to the ordinary world until the journey’s complete.

Before leaving Domenico’s house completely, Andrei turns and asks him why exactly he was 
chosen to fulfill his wish, which Domenico leaves unanswered. 

As the player goes through the doors, our hero embarks on his adventure, the doors close behind 
him, making it impossible to return to the ordinary world. 

This moment represents the cutting of the umbilical cord, a baby is born. Knowing that at this point 
the action cannot be reversed, the feeling of uncertainty and loneliness spreads – what will the 
future hold? How should the challenges ahead be overcome?

Initiation

The Road of Trials – Second Ending 

The road of trials represent the challenges that the hero has to endure, in order to be ready for the 
great ordeal.

Andrei returns back to the hotel and has a disagreement with Eugenia. He leaves the hotel and we 
see him wading through the waters of a semi-submerged church, reciting a poem of Arseny 
Tarkovsky. As he’s drunk, his recitation resembles more a mumbling. We see that he is suffering, 
struggling to find an understanding for his surroundings. 

As the player continues to walk right, the hero comes across the first town, the first sign of other life
(other than the supernatural being). The people communicate ideas, thoughts, philosophical and 
scientific problems. This is explored in further detail in the section 6.2. Aside from the 
philosophical problems, the hero also finds literal problems, puzzles, which can all be solved using 
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the ability to switch between worlds. For solving these problems, the player is rewarded with stars 
which usually can be found somewhere within the puzzle itself. If a certain amount of stars is 
collected, it allows for the walls to disappear, which previously divided the worlds and separated the
hero from the the next set of challenges. Throughout the game, the player stumbles across rooms 
that are impossible to enter as the amount of collected stars isn’t high enough. The player wonders 
how these rooms should be opened, ultimately giving up and moving on to the next puzzle. While 
trying to solve the puzzles, it can occur that the hero (mistakingly) kills himself. Should that 
happen, the game proceeds analogous to the first ending: an ending screen triggers, the credits roll, 
an achievement is unlocked. 

This stage represents puberty. Just like Andrei, players are faced with a surrounding that challenges 
them in many different ways. The puzzles hamper the players movement in just like the water of the
church. Forcing players to go into themselves, looking for their own answers to the questions the 
game proposes. In each section, new game mechanics (such as persistent game-objects) are 
introduced in each section. Instead of explaining how this mechanic works, the players are faced 
with a puzzle which they are unable to solve with their existing knowledge. The player starts to 
experiment and is ultimately able to solve it. With the acquired knowledge, players are confronted 
with the next puzzles which gradually increase in difficulty, always following the same pedagogical 
pattern as the already mentioned one. Examples of games featuring such self-explanatory puzzles 
are the fantastic “The Witness” by Jonathan Blow and “Steven’s Sausage Roll” by Stephen Lavelle. 
Again, the player receives the option of ending the game, as there could be various reasons why a 
player might be inclined to do so – maybe they can’t make sense of the world or they just don’t like 
the game. 

Apotheosis 

This is the moment when the hero achieves a greater understanding of the universe. They are now 
ready to face the ultimate challenge.

Inside the church, Andrei encounters a young girl called Angela. He begins talking to her, telling her
a story about a man saving another who’s about sink into a slimy pond. Angela listens but doesn’t 
understand him as he’s peaking in Russian. Andrei smiles, waits and asks her in Italian whether she 
is content with life. Angela responds with a simple “yes”. Andrei is baffled by the simplicity of her 
response, he’s unable to find words, he even fails to light a cigarette. The scene closes with a 
recitation of another poem of Arseny Tarkovsky.

As players are solving the puzzles the world presents them, they will, at some point, encounter 
puzzles to which they cannot find a solution on the first try. In order to find a solution anyways, 
they must create new mental models of the universe by combining all the experimentally found 
physical laws. An example would be that the player realizes that the hero, instead of dieing upon 
leaving the bottom of the screen actually teleports to the top. It is up to the player to judge what the 
underlying reasons for the experienced laws are. (In each world a different explanation can be 
found, a different belief is held, as explained in the 6.2). Finding these physical laws and the 
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strategies to use them beneficially, ultimately gives players “the all-powerful knowledge” to 
conquer the great ordeal.

The attaining of a complete knowledge about the games universe can be compared to adulthood. 
Both Andrei and the player have now the mental strength to face the great ordeal.  

The Ultimate Boon

The achievement of the goal of the quest. Everything until now has served as a preparation to this 
moment.

During a dream-like sequence, Andrei looks into a mirror, Domenico’s reflection replacing his own.
The dream continues by Andrei wandering through a large cathedral while two voices, presumably 
the voices of an angel and God, are audible in the background saying “Let him feel your presence.” 
”I do, always, but he is not aware of it.” The scene ends with the image of an Italian city slowly 
panning out. It becomes clear that Andrei has found understanding of the experiences Sosnovsky’s  
must have had when he visited Italy.

Fighting his way through the trials, the hero has gained the knowledge to solve even the most 
difficult puzzles. Players struggle but manage to conquer the odds and can deactivate the last wall.

The maturity gives our protagonists the strength to retrieve what they had longed for. A moment of 
relief ensues.

Return 

Refusal of Return – Third Ending

Having a complete understanding of the previously unknown, the hero may refuse to leave the now 
familiar world.

Andrei is about to leave Italy, when Eugenia informs him via telephone that Domenico would like 
to know if he did what he had promised. Andrei says he has, although that is not true. 

Unlike expected, the hero does not reach the prophesied reward of gratitude and a god-like state.  
The people don’t seem care about the favor the player has done. As the player continues to walk to 
the right, the beginning of the game becomes visible again, only this time seen from the other side. 
What seemed like a great wall initially was really just the end of a staircase and the gray cylinder 
now turns out to be a flag post. The unfolding scenery is a reference to the end of Super Mario Bros.
levels. Knowing the reference, one understands that this must be the end of the game. Once again 
their model of the world was flawed. The shape of the universe turns out to be not cylindrical but 
resembles a torus. The player is in a state of disbelief - Is this it? Have I missed something? As 
nothing is left to be done, the player seems to be forced to jump off the ledge, catching the flag, 
sliding to the ground, in true Super Mario Bros. manner. After the player is on the ground however, 
the candle has no wax left to burn, the flame extinguishes, the protagonist dies. Just like all the 
endings before, this one is as legitimate as the others. Depending on the wit of the player however, 
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also this death can be avoided. Using a trick, the flag ending can be skipped by jumping over it. The
player is now able to climb up the building once more and meet the supernatural being. 

The game provokes, similar to the phone call in the movie, the feeling that “the game cannot end 
like this”, similar to the sense of duty Andrei must have felt, when he later decides to return to 
Bagno Vignoni and do as he had promised. Just like all the stages before, Lucifer does this non-
verbally, purely through gameplay. Here, I make a reference to one of the earliest game-myths: it 
was believed that if one can jump over the flag pole at the end of Super Mario Bros. levels, 
something extraordinary will happen. While it is possible to bypass the pole, nothing special did 
happen – unlike in Lucifer.

Rescue from Without

Weakened by the experience, the hero needs assistance.

As he lies, Andrei feels remorse and asks the chauffeur if he could drive him back to Bagno 
Vignoni. He arrives at the pool, only to find that it was drained.

Almost out of energy to live, the hero enters the building. Slowly, our hero approaches the 
supernatural being. The being, just like at the beginning of the game shows the mural paintings. As 
players have their switching-ability already, they can see what these mural paintings look like in the
other dimensional slices. They see that on the walls of the building Tarkovsky’s poem “My sight, 
my strength, dims...” becomes visible. The game was tricked into thinking a new game has started 
and restores the energy of the hero, resetting all puzzles, the doors open, just like the first time – the
only difference being, that players still have their power and all the previously earned energy cubes.

On a metaphorical level, the poem addresses the process of aging using various images, from the 
inanimate “Two invisible adamant spear” to the animate “Like grey oxen on a ploughed field” 
(Skakov, 2009). The second stanza - “I am a candle, I burned out at a feast. (…) And under the 
shad of an inadvertent home; How to burn as posthumously as a word” - is literally implemented, 
the protagonist plays as a candle (“I am a candle...”) and the “inadvertent home” is the building 
from the beginning of the game, which houses the supernatural guardian – the metaphorical 
Domenico.

Master of Two Worlds

The hero has become almost a transcendental being, mastering both the ordinary and the unknown.

Andrei attempts multiple times to cross the pool without letting the candle go out. As Andrei crosses
the pool and the candle extinguishes, he holds in. Even though he knows that nobody would know if
he cheated and re-lit the candle, he starts over each time the candle goes out. 

As the rest of the game hasn’t changed, players must replay earlier puzzles but can do so with ease. 
Players know what the effect of their action will be, they play with an inner liberty that they didn’t 
have before. The whole focus of play is to gain access to the secret rooms. After unlocking and 
solving all puzzles, the player for the second time faces the staircase.
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This scene practically sums up the entire movie/game/life in one take. As mentioned, the candle and
it’s preservation is a metaphor for life. Initially the candle is unlit. Then, in an almost supernatural 
act, the candle is lit. Andrei starts to walk, the player starts off on his adventure. They do their best 
but ultimately fail.  Andrei’s candle extinguishes. The player struggles to find a solution to a puzzle,
dies. This is represented by the second ending. Should players be so inclined, they can start over, go
back “to the other side of the pool” and light the candle again. This time they will succeed were 
they had failed but the candle goes out once more. The third ending. 

Freedom to Live

The hero is fearless of death. Campbell explains this stage by citing Ovid: “Nothing retains its own 
form; but Nature, the greater renewer, ever makes up forms from forms. Be sure there's nothing 
perishes in the whole universe; it does but vary and renew its form”

Andrei uses all his remaining strength, trying to cross the pool for the third time. He gets to the 
staircase on the other side, collects his remaining energy, places the candle on a ledge and collapses 
(possibly dies).

As our hero moves up the staircase, an allusion to the staircase seen in the movie, a video becomes 
visible, that shows the entire final scene from Nostalghia. After the video is over, the game ends. 

 5.4 Side Stories

Aside from the main storyline, there are three optional side stories the player can explore. Each of 
those stories show different ways of dealing with the changes the player has brought into their 
world.

 5.4.1 Science

The population of the blue world pursues a scientific understanding of the universe. Driven by a 
sense of wonder and curiosity, they analyze and test their surroundings. Throughout the game, the 
player can find graphics, diagrams, formulas that show their findings. As the only one of the three 
nations, they’re aware of the facts that they live on a torus and that they might not be the only living
beings in their universe. They also know the solutions to most of the puzzles but, due to their 
constraints as NPC’s, are unable to solve them themselves. Even though they have found answers 
the most of their questions, they’re still unsure about how the universe came into being and what the
origin of the force was, that divided their worlds.

Introduction of Player

After the hero is introduced into their world, they’re instantly amazed about the hero’s ability to 
solve puzzles, to move objects that seemed unmovable before, to trigger events, which were 
unknown to them. They start to wonder why the solution only worked when the hero tried it, why 
scoreboards, and menus pop in and out of existence.  A sense of enthusiasm ensues, they start to 
think that the hero might the missing link that would provide them with the necessary information 
to answer their remaining questions.
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As they try to make sense of the events, they gradually start to realize that they’re part of a video-
game. Even though their assumption was correct, they now understand that their purpose, their duty,
is being an NPC. They become inherently depressed, frustrated with their own existence. They are 
trapped in a senseless prison without the ability to escape - even if they did, they would just 
immediately be reprogrammed by the developer. As a form of rebellion, they find joy in producing 
bugs (small errors in the code/game). They’re attitude towards life changes, they become cynical, 
sarcastic. 

 5.4.2 Religion

The green world is inhabited by a population of believers of a henotheistic religion. Henotheism is 
the belief in and worship of one god, while also acknowledging and believing in the existence of 
other deities. I created a religion unique to the game which shouldn't resemble any of the 
preexisting ones. This was done to maximize the chance of players being able to look the issue from
a neutral perspective, able to learn. The religion features a triumvirate of the gods Aletheia, Eleos 
and Elpis. Each of the gods represents different values and characteristics. Altheia is the god of 
truth, failing to feel emotion. The second god, Eleos, represents compassion and love but can also 
be impulsive and angry. The last god is Elpis, the god of hope, humility, belief, self-deception and 
envy. The characteristics of each of the three gods were designed to capture the essence of the three 
worlds: Altheia – Science, Eleos – Culture and Elpis – Religion. 

The residents of the green world explain the division of their world as follows: As new modes of 
transportation and communication were invented, the population grew, the quality of living 
augmented. Religious sacrifices lost almost any importance, enraging Elpis. Elpis thus commanded 
four spirits be the name of “Nurikabe” to place themselves inside their world. A Nurikabe is a spirit 
that manifests as a giant wall, expanding indefinitely, making it impossible to cross. Unable to 
transport food, many people lost their lives, epidemics broke out. Now more vulnerable than ever 
before, mankind pleaded for mercy. They returned to their belief and elevated Elpis above all other 
gods. In order to ensure the goodwill of Elpis, they started to make regular sacrifices and made 
religious teachings obligatory.

Introduction of Player

Unlike in the blue world, the player is not of particular interest to the population. They continue 
their normal discussions. As the walls disappear, they believe that this was not caused by the hero 
but that it was the a sign of forgiveness by Elpis - who rewarded them for their good behavior by 
commanding the spirits to disappear. They completely ignore the player and continue to worship 
their gods, as it would be unthinkable to them that all their sacrifices were completely in vain and 
that their fate was somehow in the hands of some unknown hero. In fact, they’re angry at the hero 
for committing blasphemy by asserting that he was the cause for the disappearance of the walls.
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 5.4.3 Culture

Just like the others, the population of the red slice lived in peace and harmony before the division. 
In contrast to the green world, the decline in population after the devision wasn’t as severe. In each 
of the five sections, new nations formed quickly and while some continued to flourish, others 
lacked the recourses and continued a simpler life. Each of them started to develop their own 
traditions, culture and ideologies. 

Introduction of Player

Every nation experiences the arrival of the hero differently. While the hero is mostly ignored in the 
cities, he draws great attention in the rural nations. As the walls disappear, the more developed, 
liberal nations start to establish trade agreements and feel a sense of superiority over the more 
traditional, conservative ideology of the rural nations. The difference in culture and world view 
ultimately prevents them from finding a peaceful coexistence - a war breaks out.

 6  Interpretation
Rather than enforcing a world-view, an answer onto the player, I would like for this game to ask 
questions. Each of the four story-lines are designed to propose their own set of questions by 
showing a specific aspect of our lives. 

 6.1 Main Story

Andrei and the player – both try to complete an arbitrary task. There is no purpose, no function in 
what they’re attempting to do, yet they feel the need to complete it. The task has become of 
personal importance, an obsession. We are reminded of our own lives, our own compulsion to live 
life according to the rules that some madman once decided. Each day we light our candle, put our 
clothes on, go to work, eat, sleep - always protecting it from extinguishing - and before we know it, 
we have dipped a new candle. Isn’t this all absurd? Aren’t our lives absurd? Players should question
their compulsion to completing the quest and the absurdity of the quest itself.

 6.2 Blue World

The blue world builds upon the thoughts of the main story and imagines the contrary: What if we 
are wrong? What if we do have a purpose? How would life be? One answer gives us the fate of the 
scientists. Initially they are curious, wanting to find the origins of the universe. When they find 
them however, they fall into a deep existential crisis. They have the realize that they’re just a side-
character in a video-game. That they were programmed to do what they do, think what they think. 

 6.3 Green World

In the green world, the entire population believes that the same religion. When the player makes the
doors disappear, they create their own explanation. But while their faith helped them to deal with 
their suffering, it has undoubtedly changed their perception. They have become ignorant to the 
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events around them. We have to ask ourselves what the consequences are if we give an artificial 
meaning to our lives. Ho does that change our perception? Is Ignorance truly a bliss? 

 6.4 Red World

The red world acknowledges that each one of us comes to our own conclusions and answers the 
questions above differently. The world explores how we deal with different opinions, by showing 
how various isolated nations of different ideologies, each one living peacefully by themselves, 
react, when they are confronted with each other. Instead of trying to understand the unknown they 
end up wanting to destroy it. Questions such as: Do we really want to understand others? Are we 
even capable of understanding somebody else? arise.

 6.5 Personal interpretation

Like probably every other human, the question of the purpose of the human existence was one of 
those that I asked myself the most. I thought that since life has no meaning, could invent my own 
purpose. As it was always clear to me that as such an anomaly in the universe, our intelligence must
strive to its full potential, I decided my purpose was that the pursuit of a scientific understanding of 
the universe. Yet I was often inherently disappointed and frustrated about the human incapacity to 
come to the same conclusion as I did. Instead, I would read the newspaper each day and see how we
fail to work together but instead killed ourselves over religious and ideological differences.  

Upon closer inspection however, I realized that I was thinking just like all others which were the 
cause of what I despised. I understood that we live our lives in the constant denial. Whatever 
ideologies we subscribe to are proven to be untrue or arbitrary each day by the absurdity of life. Our
whole life we strive for that one day, where we’ll be an important cogwheel in the machine we call 
economy, call life. But whatever we call it, we all seem to flee from the inevitable fact that there is 
nothing to live for, nothing to live by, nothing. Creating my own purpose made me forget the 
absurdity of my existence. Made me, in some way, deny my own mortality. We are scared of that 
nothingness. We are scared that the randomness of the universe knows neither memory nor morals. 
That a certain event is neither due, cursed nor blessed. It just is.

 I understood that the reason we look up to the heroes of our stories, is not the fact that they 
managed to do something extraordinary but that their life actually has purpose and a destiny. Their 
world is coherent, makes sense. Our lives lack that coherency completely, on a daily basis we are 
reminded that whatever we attempt, whatever we believe in, is absurd. With my game, I tried to 
convey exactly that feeling. 

But how should we deal with that nothingness then? The first step, according to me, is to embrace 
it. In the blue world, we see that if our lives really had a purpose, the result could be devastating for 
our psyche. Imagine if Truman knew that he was part of a reality show but couldn’t escape, didn’t 
have way to stop the constant surveillance. Thus, I conclude, we don’t want our lives to have a 
purpose. When we say that our lives have meaning, we’re actually saying “my life has my meaning 
- the one that I assigned to it”.
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To me, making use of this kind of loophole has an enormous potential to switch from “this is the 
meaning of life I arbitrarily chose” to “this is the meaning of life” and is the reason I refrain from 
doing so. With such a loose interpretation, “the meaning of life” has almost no significance 
anyways. Thus, I suggest to free ourselves from the idea that everything must have a meaning and 
just embrace the fact that somethings can just exist. This gives us an enormous freedom, a freedom 
that we gradually start to explore. For example, many scenes in Andrei Tarkovsky’s Nostalghia 
don’t necessarily have a narrative purpose, but exist purely because of artistic and poetic reasons. If 
his film would have to make sense, follow a coherent structure, he wouldn’t be able to express 
himself, find his artistic voice. Ironically it’s exactly in these arbitrary, random scenes that we learn 
most about ourselves, about Tarkovsky. The feeling these scenes give, says more about the nature of
our universe than any documentary film ever could. To me, this is rather beautiful, spiritual almost.

Lastly, I would like to talk about the importance of the red world, where the following question is 
asked: Do we really want to understand others? As mentioned, the red world is about 
acknowledging the fact that everyone draws their own conclusions, answer the proposed questions 
in their own way and thus encourages us to ask ourselves how we should deal with other opinions. 
Following my thought process, since all since all ideologies are inherently absurd, I would propose 
we shall treat every ideology equally. Yet I witness too often that opposing ideas and the people that
represent them are demonized – even by those who are said to be liberal to other ideas. Just like 
Domenico, people are categorized, labeled as “depressed”, “pessimistic”, “racist” etc. when all they 
are doing is just looking at the same world, from their point of view. There doesn’t exist a divine 
morality that is able to decide what shall be considered normal and what shall be considered mad. 
Instead of bashing our opponents, we should try to find ourselves in the opposing ideology, find 
ourselves in their situation. The goal isn’t an argument, but a discussion.  

After presenting the game design to a few people I was confronted by the question whether or not 
this is a nihilist game. While I’m not regretting that an absurd, nihilist aspect exists, I don’t like to 
bind this game nor my personal world-view to any preexisting ideology. Whatever the observer, the 
player, may do and think, however they may interpret the game, they’re all equal in my eyes, every 
play-through ends the same.

 7 Storytelling
Games have the advantage of being able to tell their stories utilizing many different forms of 
narration. They can display text, images, animation, audio and interaction. They have the ability to 
change the content of a game during runtime and are thus able to provide a very rich and highly 
variable experience. Although this project mainly focuses on gameplay as a form of storytelling, it 
makes also use of other forms of narration whenever expedient.

 7.1 Gameplay as Metaphor

Am important aspect of Nostalghia is a change in perspective, Andrei goes from the known Russia 
to the unknown Italy. As players start to experiment with the slice-switching, they ascertain that the 
worlds they switch to have different world-views, a different outlook on the universe. As they do so,

19



Ivo Koller L5b1

they have experience the same as Andrei- a shift in perspective. Not just a literal one but also a 
metaphorical one. 

Another central aspect of the ending scene from Nostalghia is the act of starting over. Andrei has to 
try multiple times until he finally manages to carry the candle across the pool. Each time the candle 
goes out, he struggles with himself. Should he re-light the candle? Give up? Start over?

In order to implement this feeling, this situation, I decided to make the game rogue-like. Each time 
players mistakingly (or deliberately) kill themselves, they are met with the same ending screen and 
have to ask themselves whether or not they want to quit or try one more time. 

But in contrast to games like “The Impossible Game” by FlukeDude for example, players don’t 
have to die. If they’re careful – just like Andrei – death can be avoided. It was very important to me 
that players of Lucifer thus have some amount of liberty to decide what ending they want their 
experience to have, unlike in the film, where the observer does not have the freedom to decide what 
happens. 

 7.2 Environment

The environment has also the ability to make implicit statements about a game’s story. An example 
in Lucifer would be the representation of the different nations and traditions in the red world. 
Looking at the houses, the people, the player can make a lot of assumptions about what the political 
and ideological leaning the inhabitants have. 

The environment cannot just help to show the nature of a single world, but also help to emphasize 
the similarities and differences of the different dimensional slices. For instance, at the same place  
where in the blue world a school, a teacher and students exist, exists a church, a priest and believers 
in the green world. This simples the player to compare different world views, trying to find patterns.

Another use of the environment is the  certain feeling initiated through gameplay. Upon solving all 
puzzles and understanding the absurdity of it all, statues of Sisyphus can be seen on the green slice, 
on the red one people are reading and discussing Sartre and Camus, while on the blue slice a 
diagram of a of a oscillating mathematical function becomes visible.  

 8 Art
As creating complex 3D meshes, rigs etc. would take up too much time, I decided early on that I the
game would be in 2D. I utilized an art style called “Pixel Art”.  Pixel art is created using taster 
graphics, edited on the smallest possible scale - “the pixel level”. Originally caused by a lack of 
computational power, Pixel art has today a large following of enthusiasts, leading to many games 
still created using an adaptation of the art style. 

 8.1 Color Models

In order to implement the slice-switching graphically, I used the most common additive color 
system RGB. In contrast to subtractive color models, additive color models start with the absence of
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any color and then successively add the information of each color channel (red, green and blue). 
Gray scale is thus represented by the combination of all three colors. This is the way computer 
monitors display color and how light is perceived. Upon implementing this system however, I 
realized that if I displayed each channel separately, nuances between different colors intensities 
were extremely hard to make out, as they can only have a brightness value between 0% and 50%, 
which renders the image quite dark. It wouldn’t be playable as players couldn’t orient themselves.

I ended up changing the representation by creating a gray scale version of each color channel. This 
meant that white represents and a value of 255 and black a value of zero. This way it is possible to 
display different color intensities with a much higher brightness value,
making it much easier for intricate details to be displayed. A drawback
of this solution was however that the player couldn’t intuitively know
on which world they were on as each one used the same color scheme.
In order to fix that, an indicator was added.

 8.2 Software

Even tough programs like Photoshop or Gimp are capable of creating
pixel art, more specially designed software such as Pyxel Edit are, in
my experience, far superior due to their specialized tool set. One of
the main features I enjoyed about Pyxel Edit was that the entire work-
flow is laid out to be tile based, whereas other software prefer to use
separate frames, which is much less useful in the context of pixel art. 

 8.3 Character Design

The character design was originally intended to be a man walking with a candle in his hand, but was
later changed to be just a candle, as the candle didn’t have the desired effect and was instead just 
being interpreted as a form of portable light source of protagonist. Making the protagonist a candle, 
changed the way players looked at the game. Suddenly, the lighting of the candle became an event 
which received much more attention. The extinguished candle was now correctly interpreted as a 
sign of death.

 9 Audio
Since I wanted the design of the game to be consistent, the music had to underscore the gameplay. 
So instead of playing the same piece in all worlds, I wanted to make it audible to players in which 
world they currently are. To make worlds identifiable, in each world only the part played by a 
specific instrument can be heard. I decided to use piano trios, as they are written for a group of 
exactly three instruments – a piano and two other instruments, usually a violin and a violoncello. 
This assures that none of the instruments fall flat as some instruments often do in big compositions. 
Franz Schubert's Trio No. 2 in E-flat major was used as the soundtrack for the game, as it is one of 
my favorite pieces. 
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 9.1 Synthesized Version

Unfortunately, it happens very rarely that classical musicians record each instrument separately. 
Instead they usually record in one room, utilizing a few different spot microphones, which then are 
mixed in the final version. That means, even if I were able to acquire the original tracks, there 
would still exist a considerable amount of bleed from other instruments. The only way to get a 
recording of each instrument separately, is to pay instrumentalists, which wasn’t an option. In order 
to solve that problem, I created a MIDI file that contained the notes for each instrument. Then, I 
used the the program Logic X Pro to generate each instrument by simulating it using audio samples.
This allowed me also to change the way the instrument sounded and was even able to choose 
another instrument entirely. As the game has a retro feel to it, I ended up simulating a chiptune, 
which played in the background of early 8-bit video games.

 10  Game Engine
In order to create a game, one usually starts by choosing a game engine. A game engine is a 
framework that provides all essential functionality like rendering, physics, sound, memory 
management etc. and makes them accessible in the form of an editor. There exist many different 
game engines - among the most popular ones however, especially for small developer teams, are 
Epics “Unreal Engine” and Unity Technologies “Unity”. The big advantage of these engines is that 
they support building not only to different operating systems but also to different mobile platforms 
and even consoles. Since the same source code works works for all other systems, game developers 
can solely focus on the functionality of the game itself, knowing that the game will be portable as 
long as it runs inside the editor. After working with both of these engines and creating the game 
prototypes listed above, I realized that, while it was tempting to go for such an engine, there were 
numerous drawbacks to them. Whenever Unity or Epic released a new version of their engine, they 
introduced new features, changed old ones or made them obsolete. This meant that code, which 
worked fine in earlier versions now suddenly was full of errors. Another problem is that while they 
are available for free (of charge), one is bound to the legal agreement made by using the engine, 
which would force me to give a certain amount of the income my game produces to the developer 
of the engine. Also, I’m limited by the constraints of the program and it isn’t allowed nor possible to
change the behavior of the engine itself. As I don’t like being bound to such a contract and prefer 
being free, I chose to develop my own game engine. Developing the engine myself also offers the 
advantage of creating a unique experience as I have full control of literally every aspect of my 
game.

 10.1 Programming Language

In order to create any kind of software, one has to choose the programming language they want to 
write that software in. For most desktop applications, that choice doesn’t usually tent to matter that 
much since it isn’t crucial for most applications that they perform at the highest level. For a game 
engine however, the opposite is true. During execution there are enormous amounts of data being 
calculated each frame. These calculations have to happen as fast as possible in order to ensure an 
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optimal gaming experience. As C++ is the industry standard in game development, I decided to 
write the engine in that language.1 Due to this, there exist numerous well documented libraries 
which can be used to take care of certain core functionalities of the engine font rendering, window 
creation etc. which drastically reduce the amount of work I have to do. 

As I had no previous experience with C/C++, I had to learn the basics of C++ prior to developing 
the game engine or the game itself. I did that by reading the books “C++ Primer Plus” by Stephen 
Prata and “Effective C++” by Scott Meyers. 

 10.2 Programming Environment

Since I mainly develop under Linux, I couldn't use a platform exclusive development environment 
like Visual Studio or Xcode, even though it probably would have made my workflow a lot easier 
and efficient. Instead I relied on open, non-proprietary software:

• Atom, an open source text editor maintained by Github.  Although Atom is not as powerful 

of an editor as Vim or Emacs, it offers an intuitive GUI, which is, like every other aspect of 
atom, hackable. 

• Valgrind a debugging software that allows (among various other things) for memory 

profiling. This is important in order to find obscure bugs and detect memory leaks. Valgrind 
is able to report those errors in the code fairly exactly and enables much more effective 
development.

• Similar to Valgrind, the GNU Debugger provides numerous tools for analyzing a programs 

behavior, such as making a program stop on specified conditions and examine what has 
happened, on the programs termination. GDB also allows you to modify your program, such
that bugs can effectively be traced and eradicated.

• GNU Make allows for much faster compilation, as only modified files get compiled. For 

future projects, I’ll probably use CMake as it is much more versatile and less prone to 
syntax errors as Make is. 

1 One might ask, why Java wasn’t also taken into consideration when choosing the programming language. As Java 
runs in a virtual machine, the code wouldn’t have to be recompiled for every operating system and thus would make
Java, in this regard, a superior choice compared to C++. While this is of course true, Java lacks operator 
overloading and low-level memory management. Instead, Javas non-deterministic memory management uses a 
garbage collector to clean up unused memory, which is, at least historically speaking, a very expensive task.  Also, 
Java isn’t supported by any popular game console, which makes it’s community rather small in game development 
circles. One prominent example of Javas abysmal performance once it comes to game development is the popular 
game “Minecraft”, which runs on the LWJGL framework.  
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 10.3 Architecture

A game engine is composed of different components which handle tasks like rendering, audio 
output, windowing, memory management etc.  The rendering engine is currently built upon 
OpenGL2, one of the most popular cross-platform graphics APIs3. Since OpenGL is purely 
concerned with rendering, I use GLFW for input and window management and Gorilla Audio for 
audio related tasks.

 10.4 Color Switching System

Depending on what color channels the user activates during the execution of the program, different 
game objects have to be visible/invisible. 

 10.4.1 Rendering & Shader

During the rendering process, the current color level is passed on to the fragment shader. The 
fragment shader then multiplies the colors of the texture with the filter applied by the color level. 
This results in only one color channel being displayed at a time. This way, each level has to be 
designed only one time – all other “dimensions” can effortlessly be calculated by altering the 
rendering process.

 10.4.2 Collision Detection 

As the game-object doesn’t physically disappear, collision detection has to be altered as well. On 
the creation of a collider, a vector is assigned to it, which describes its expansion across the color 
dimensions. If the intersection with another game-object has to be tested, the two vectors are added.
If the resulting vector features the value two in any of the resulting values, it means that both 

2 In the early stages of development, using Vulkan as the engines graphics API was also considered. As Vulkan is a 
fairly new graphics API (release date 16 February 2016), it felt like the safer move to go with OpenGL for the time 
being.  As I’ll continue developing my engine however, a switch to Vulkan is planned some time in the future.

 
3 In order to communicate with the systems hardware, like the computers graphics or audio card for example, 

developers use so-called application programming interfaces (API). There also exist many different APIs often 
targeting a specific operating system, often even specializing in one specific task. In order to make my engine 
cross-platform, it was important that these APIs are portable as well.
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objects exist on the same dimensional slice. Then, a simple AABB collision is run4 to validate 
whether they actually collide or not. 

The axis-aligned minimum bounding box (or AABB) for a given point set is its minimum bounding 
box subject to the constraint that the edges of the box are parallel to the (Cartesian) coordinate axes.
AABBs are used as a very simple descriptor of its shape. Since it is usually a much less expensive 
operation than the check of the actual intersection (because it only requires comparisons of 
coordinates), it allows to quickly exclude from checks the pairs that are far apart (“Minimum 
Bounding Box,” 2016). 

 10.5 Memory Management

A game makes use of many different assets, such as textures, fonts, audio-clips, etc. Since many of 
these objects are expensive to load and have to be accessible at all times during the execution of the 
program, most of these objects are allocated on the heap. As C++ requires to programmer to handle 
memory allocation and deallocation himself, one of the main responsibilities of the manager is to 
clean up unused allocated memory. On a game-objects creation, a pointer to that object is passed on 
to the memory manager, informing it about the allocated memory on the heap. Should the object 
need to be deleted anytime during runtime or on termination of the program, the manager has to free
the allocated memory at the memory address provided by the object itself. Another duty of the 
manger is to search and return specific objects that have a certain name or ID. 

 10.5.1 Search Algorithm

In order to retrieve a specific object, one could iterate through the array, checking each for search-
value – be that a string or a number.  While such a linear search has the advantage of working for 
any vector, and being simple to code, it has the disadvantage of being slow, as the size of the array 
augments (as demonstrated below). If the array is ordered however, this isn’t the case. By adding a 
unique ID to each element and sorting the array, we can utilize a so-called binary search algorithm. 
Instead of starting the search at the beginning of the array a binary search algorithm starts in the 
middle. The value of the element in the middle is either larger or smaller than the search-value. 
Knowing that the array is ordered, the value must be in one of the two halves. This process recurs 
with the  until the searched value is found.

4
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 10.5.2 Hashing Algorithm

As numbers are difficult to remember for the human mind, it is much more convenient to work with
strings instead of numbers. The problem with strings is that they are not as easy to sort as numbers.  
To create a unique ID from a string however hashing algorithms are used. The main requirement for
a good hashing algorithm suitable for a game engine is that it is fast and has a near-zero collision 
rate – meaning that it is highly unlikely that two strings will be converted into the same number. 
The game engine makes use of the rather simple algorithm “x65599”, which has, according to an 
extensive test by Chris Savoie (2008), a very low collision average.

 10.6 Editor

As bigger levels are created, it is increasingly more tedious to hardcode. “To hardcode”, in 
programming terms, means to use a an explicit name or value for something that is likely to change 
in the future. In order speed up development, game engines have an editor featuring a GUI that 
allows users to create worlds. The words created are then exported into level files, which, once the 
game starts, constructs a world based on the indications of these files.

 11 Problems and Mistakes
I started this project without having any knowledge about C++ , about game engines or how to 
tackle big programming projects in general, so it doesn’t come as a surprise that I did many 
mistakes. One of the many assumptions I had that turned out to be untrue was that writing my own 
game engine was going to be an enjoyable experience. While it’s certainly great to know that you 
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wrote (almost) every aspect about your program, writing a game engine is mostly very tedious. 
With other words, I had to write a lot of code that I didn’t want to write but had to. 

Another problem was that I greatly underestimated the time it would take me to be comfortable and 
efficient in the rudimentary developer environment I chose to use. I had to find workarounds for a 
lot of functionality that I took for granted while working with other programming languages/ IDEs. 
Again, I wouldn’t want to live without the knowledge I have acquired, getting to this point however
was a hard piece of work..

 11.1 Semantic Compression

In object oriented programming there exists this mindset that everything that is not already a class, 
should be one. As a somewhat unexperienced programmer, I often found myself in the situation 
where I found similar code and immediately started to write a parent class. The problem is that the 
code very quickly becomes confusing and frustrating to change. It is much better to keep code as 
readable as possible and only compress code if it is really intuitive and makes development more 
efficient. 

 11.2 Premature Optimization

As I was writing my memory manger system, I went over weeks of testing, research, trying to 
understand the ins and outs of static inheritance, templates and polymorphism. After I finally got 
my program to work again, I had lost a lot of valuable development time and patience. I realized 
that programming well doesn’t mean that a piece of code should be as optimized and complicated as
possible. Instead, it is much more valuable to get core functions up and running as quickly while 
keeping it as understandable as possible. In short - a running, badly written program, which is easy 
to change is far superior to a non-running, well written, overcomplicated program. Only optimize 
the program if it runs slow. Sure, it is more efficient to do a binary search instead of a linear one but
the game renders over 8000 frames per second, so one or two linear searches wouldn't have that 
great of an impact. 

 12 Conclusion
I think that my project has shown that creating a gameplay driven story is possible. What is left to 
discuss is how different players will enjoy this type of game and what effect it will have on the 
industry. My personal assumption is that this sort of game will find its niche but never or rarely be 
played by mainstream audiences. That is because if someone comes home from a hard day of work, 
they don’t want to focus, trying to understand the meaning of the gameplay – they want to unwind, 
have a clear objective, complete it and watch a cut-scene as a reward – just like there are many great
movies, while only the same recycled Hollywood blockbusters hit the theaters.

What is much more likely to happen is that game industry starts to acknowledge that gameplay has 
a strong metaphorical value which can lead to contradictions with the story when not used carefully.
One such example would be a scene in the game Tomb Raider. In that scene the player has to 
navigate Lara's climbing of a building on a cliff. The game has many visual cues that Lara is in 
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great danger – the cliff is full of snow, the building is falling a part, the camera shakes, she’s in great
altitude (letting go would mean certain death) etc. yet the player is unable to fail during that 
moment (Kuchera & Pitt, 2016). How should this scene convey any sense of danger if the player 
has nothing to lose? If the gameplay is so bland that the game can’t even be taken seriously? I 
believe this is where lessons can be learned and projects like mine can have some impact.

 12.1 Looking Forward

My project is still in the early stages and needs at least another year of development until it could 
be considered finished in any way. Although it was a great learning experience and I will definitely 
write another engine some time in the future, I will probably switch to a pre-made engine, as they 
offer support for many platforms which is essential if one is trying to publish a game. Creating and 
maintaining a game engine takes up too much development time - after all, I would like to make 
games not game-engines.
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