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Design and Implementation of the Survival Game API
Using Dependency Injection
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Abstract Game object inheritance and multiple components allow for visualization of system
architecture, good code reuse, and fast prototyping. On the other hand, objects are more likely to rely
on high latency between game objects and components, static casts, and lots of references to things like
null pointers. Therefore, It is important to design a game in such a way so that the dependency of
objects on multiple classes could be reduced and existing codes could be reused. Therefore, we designed
the game to make the classes more modular by applying Dependency Injection and the design patterns
proposed by the Gang of Four. Since these dependencies are attributes of the game object and the
injection occurs only in the initialization pass, there is little performance degradation or performance
penalty in the game loop. Therefore, this paper proposed an efficient design method to effectively reuse

APIs in the design and implementation of survival games.
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using Zenject;

using UnityEngine;

public class Gamelnstaller : Monolnstaller{

Container.BindInterfacesAndSelfTo{EnemySpawner)().AsSingle();

Container.BindFactory{float,float, EnemyFacade,EnemyFacade.Fa

ctory)()

.FromPoolableMemoryPool{float,float,EnemyFacade,
EnemyFacadePool)(poolBinder =) poolBinder

WithInitialSize(5)

.FromSubContainerResolve()

.ByNewPrefablnstaller{Enemylnstaller)(_settings.EnemyFacadePr

efab)

.UnderTransformGroup('Enemies"));

Container.BindFactory{float, float, BulletTypes, Bullet,

Bullet.Factory)()

J3 1. Gamelnstaller?] AJEHE
Fig. 1. Gamelnstaller's script
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[Poolable{float, float, IMemoryPool), IDisposable
£ Ko}l T3 Player 9F Enemy?] RigidBody©l
gt F(Force)olvt EF(Torque) 1|21 2Y 9
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public class EnemyFacade : MonoBehaviour, IPoolable{float,
float, IMemoryPool), IDisposable
{
private EnemyView _view;
private EnemyTunables _tunables;
private EnemyDeathHandler _deathHandler:
private EnemyStateManager _stateManager;
private EnemyRegistry _registry;
private IMemoryPool _pool;

[Inject]

public void Construct(
EnemyView view,
EnemyTunables tunables,
EnemyDeathHandler deathHandler,
EnemyStateManager stateManager,
EnemyRegistry registry)

_view = view;

_tunables = tunables:
_deathHandler = deathHandler;
_stateManager = stateManager;
_registry = registry;

}

public void OnSpawned(float accuracy, float speed,
IMemoryPool pool)
{
_pool = pool;
_tunables.Accuracy = accuracy;
_tunables.Speed = speed;
_registry.AddEnemy(this):

}

18 2. EnemyFacade 2A
Fig. 2. EnemyFacade class
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public class PlayerDiedSignalObserver
{
public void OnPlayerDied()
{
Debug.Log('Fired PlayerDiedSignal’);
}
}
public class
Installer{GameSignalsInstaller)

{

GameSignalsInstaller

public override void InstallBindings()
{
SignalBuslnstaller.Install(Container);
Container.DeclareSignal(EnemyKilledSignal)();
Container.DeclareSignal{PlayerDiedSignal)();
Container.BindSignal{PlayerDiedSignal)()
.ToMethod{PlayerDiedSignalObserver)
(x =) x.OnPlayerDied).FromNew();
Container.BindSignal{EnemyKilledSignal)(). ToMethod(
0 = Debug.Log('Fired
EnemyKilledSignal")):
}
}
}

18 3. GameSignalsinstaller AJEE
Fig. 3. GameSignalsinstaller script

5. User Interface
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Fig. 5. Screenshot right after the game starts
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Fig. 6. Screenshot of bullet rotation while playing
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