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[bookmark: _Toc26821904][bookmark: _Toc26826892]Introduction
Application development skills are very high in demand, Diversification means that different genres of applications require knowledge of different concepts specific to that genre. This report explored new trends in application (game) development. Five game development trends will be researched, with cloud/ streaming development being researched and looked in to in detail. This will involve looking at how the development works and how it’s used. The report will show research that was completed by looking at the advantages and disadvantages of the development trend and look at how the trend has been implemented by looking at what is currently on the market including what Google, Sony and Microsoft all have to offer. The report will also look at how Cloud/Streaming gaming is different to any trend of game development we have seen in the past.	Comment by Kemi Ademoye: 
Avoid using contractions (shortened form of a word combination using the apostrophe (') e.g. don't, isn't)!
This report will also take a look at the game development ‘Key Collector’ which was developed by the developer. The report includes requirement which the developer had to factor into the development, take a look at the design and implementation of the game development, testing of the game as well as evaluating and refection on the implementation.




[bookmark: _Toc26821905][bookmark: _Toc26826893]Application Development Concepts
Game software development has come a long way in the last 50 years with the first video game ‘Computer Space’ arriving on the scene late 1971 created by Nolan Bushnell and Ted Dabne, who later founded Atari. [1]
Game development as it is today would have been unimaginable to Nolan and Ted in 1971 with technology evolving day by day.
With that in mind here are some of the top game development trends from 2019 [reference(s)]:
· Augmented reality – Augmented reality, in which virtual content is seamlessly integrated with displays of real-world scenes [2], over the last couple of years Augmented reality has grown year on year with huge titles being released including Pokémon Go and Harry Potter: Wizards Unite.
· Battle Royale – Battle Royale games are very similar to last man standing games, often, a set number of players fight it out amongst themselves in a virtual world and the last man standing wins. Battle Royale went from obscure mod to mainstream game phenomenon in less than two years [3] with games like Apex Legend and Fornite being bought and downloaded millions of times.
· Mobile – Mobile gaming on a phone/tablet has hit an all-time high and by the end of 2019 mobile gaming alone is going to worth $68.5 billion [4] games including Pokémon Go, Fornite Mobile and Candy Crush have all helped mobile gaming hit the figure above.
· Virtual Reality - Virtual reality gaming is where a person can experience being in a three-dimensional environment and interact with that environment during a game. Although there are still large number of challenges with VR 

Cloud/Streaming gaming
Until now when a player wants to play a game, they either have to go out and physically buy a game or download the game on to the chosen console, this can often take quite a long time depending on your internet connection.
Cloud gaming works differently to any other gaming development that we have seen in the past. 
Recent advances in cloud technology have turned the idea of cloud gaming into a reality. Cloud gaming, in its simplest form, renders an interactive gaming application remotely in the cloud and streams the scenes as a video sequence back to the player over the Internet. 
[image: Flowchart involves video games, consoles, and broadband.]Rather than executing a game on a console, Mobile or PC, the game is executed on a server which is remotely accessed by the console or PC. The servers are normally high powered and have high powered graphics cards. 	Comment by Kemi Ademoye: If figure is from an external source, add a reference – you can add this as part of a caption e.g. 
Fig x: …. [reference]
The user’s console receives video and audio to the console via the network (streaming), the user will need a fast internet connection in order to stream the game but won’t need to fork out for the high powered hardware that they’d need to if they played a physical copy of the game.	Comment by Kemi Ademoye: 
Remember to add page numbers to your report.

Cloud/Steaming gaming is a relatively new development with companies like Google, Sony and Microsoft all wanting a share in the market.
Here are a few examples from some of the major companies 
Google Stadia 
Google released its Cloud/Streaming platform early November 2019. Named the Google Stadia was Googles Google’s first attempt of infiltrating the video game market. [5] 
The Google Stadia is a 4k gaming platform which can be streamed in several ways:
1. TV through Chromecast
2. Mobile Phone 
3. Tablet 
4. Laptop 
The platform will let users interact with it using a few different ways including mice, keyboard or joypad. Google have however brought out their own controller which will be the best way to play.
Google offers two different subscriptions a non 4k subscription for £8.99 a month and a 4k subscription for £10.99 a month.
The Google Stadia requires a minimum internet connection of 10 megabits per second and the Google Stadia Pro (4k) needs at least 35 megabits a second connection. At the moment Google have released nearly 100 games with a lot more in the pipeline. [6]
PlayStation Now
PlayStation is a little different to the Google Stadia as you must have one of the latest Sony consoles (PlayStation 4/pro).
Most of the games that PlayStation offer users to stream are from the original PlayStation, PlayStation2 and PlayStation3. Some of the games were originally released 22 years ago. [7]
Sony trumps Google when it comes to the number of titles available on their platform, Sony offers over 450 games to stream.
Sony recommends an internet connection of at least 5 megabits a second in order to steam the games they offer.
Project xCloud
Project xCloud is Microsoft’s Cloud gaming platform, unlike Sony’s and Google’s equivalent xCloud is yet to be released.
Microsoft's Project xCloud is a new game streaming service that aims to let you play big-name games on whichever device you want, whenever you want, streaming on your consoles, on your phones and on your Windows 10 PCs. [8]
xCloud is set to launch with nearly 5500 games ready to play from a number of devices as long as you have a good internet connection with a speed of at least 10 megabits a second
Microsoft’s early indications of minimum specification to be able to stream the 5500 games are an Android phone or tablet runny running Android 6.0 or higher with Bluetooth 4.0, a PC running at least Windows 10 or an Xbox one. Microsoft have yet to announce a release date.


Advantages of Cloud gaming
· No hardware costs – Games consoles and gaming PC’s are often very expensive, with cloud gaming you wouldn’t need to buy these as cloud gaming can be streamed to a low spec PC, mobile or TV.
· Gaming on demand – Some PC/Console games are very large and can take hours to download and then hours to install, as long as the game is installed on to the remote PC/Server the player can instantly load the game ready to play.
· Cross platform – Currently, some games are only supported on certain consoles and some games are restricted to PC. For example, Forza Motorsport is only available on Xbox
Disadvantages of Cloud gaming
· Bandwidth – some of the cloud streaming game serviced require a lot of bandwidth most will require a fibre optic internet connection this could be a problem as 20% of the UK population do not have access to fibre optic internet.[10]
· Compression – this disadvantage links with bandwidth, the video that the player receives will be compressed to lower the bandwidth it takes in order to stream the game. This means if the player was playing a physical copy of the game the video might be of better quality.
· Latency – latency is the time it takes for the player to send information to the game [11]. When the player is playing a cloud/streaming game the latency will be longer than of the player was playing a local copy of the game.
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The developer has been tasked with creating a 2d game using Unity, the 2d game needs to include the following developments:
1. The player within the 2D game will need to be able to move in both directions
2. The game must have a minimum of three levels 
3. The person playing the game must be able to view a heads-up display, this can come in the form of a status bar
4. The game must have at least one objective 
5. Platforms, collectibles, obstacles or opponents have to randomly generate
The developer created a 2D medieval platform game where the player needs to hit a certain score by collecting collectables. The developer has also created a health system where the player needs to avoid the enemies.
The developer took all the requirements and created the following:
1. The player can move left with the left arrow, right with the right arrow and jump with the space bar.
2. The game the developer created has three levels which get a little more difficult as the player progresses
3. The developer implemented a health display which shows health in a percentage along with showing the player how many points they have earned along with a timer to show the player how long they have been on that level.
4. The developer has implemented two objectives, the first being not to die and the second to collect the amount of points you need to earn to get to the next level or win the game.
5. All platforms, collectables and enemies are randomly generated. 
How to play the game
As mentioned above one of the requirements the developer was tasked with was to make sure the player can move in both directions, the game, the developer has created can be easily played with the arrow keys and the space bar. The left arrow to go left, the right arrow to go right and the space bare to jump.
The player needs to stay on the platforms that are randomly generated, if the player falls through these platforms the players health automatically changes to 0 and the player then dies. 
Another way the player dies is if the player hits the spinning axes to many times, the player starts of off with 100% health and each time the player hits one of these axes the player loses 20% of its life, so if the player hits these axes 5 times the player will automatically die.
The aim of the game is to collect Keys hence the name ‘Key Collector’. In the first level the aim is to collect 40 points where each key is worth 10 points, so to get to level 2 you need to collect 4 keys. Level 2 becomes a little harder as you need to score 60 points to move on to the next level. To beat level 3 and win the game you will need to collect 80 points so you will need to collect 8 keys. 	Comment by Kemi Ademoye: Okay, but the code for this could be refactored into a reusable function.
Your keys also sometimes spawned out of reach and you need to add some code to handle this or you have a game with no termination condition.
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The developer used a wide range of scripts, methods, or classes here are some that are linked with the main features of the game. Here is a list of scrips used to create the game:
· Characters
· BaseCharacter
· Health
· Keys
· Player
· Axe

· Collider
· BasePlayerTriggerCollider
· CollectibleTriggerCollider
· EnemyTriggerCollider
· PlayerTriggerColliderTypes

· Managers
· GameManager
· UIManager

· MoveStratagy
· BaseMoveStratagy
· IMoveStratagy
· IPlayerSetup
· MovePlayer
· MoveRotate
· TrackTarget

· Scene
· BaseSceneItem
· SceneConroller
· SceneObjectItem
· ScenePlatformView
· ScenePlatformViewBouns
· SceneRenderArea

· Utilities 
· CamaraFollow
· CustomeUnityEvents
· Menu
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In this section the game that the developer has created will be evaluated including testing some core functionality and also reflect on the implemented application.
Testing core functionality 
	Summary
	Preconditions
	Test steps
	Expected result
	Actual result
	Status (Pass/Fail)

	Health decreases when colliding with enemies
	Load Level 
	Load Level > Control player> hit Axe (enemy) > check health heads up display
	Health Decreases by 20%
	Health Decreased by 20%
[image: ]
	Pass

	Points increase when colliding with collectibles
	Load Level
	Load Level > Control player> hit key (collectibles) > check Score heads up display
	Score increases by 10
	Score increased by 10
[image: ]
	Pass

	Load next scene menu when collecting 40 points (level 1)
	Load level 
	Load level > Control player > collect 40 points by collecting 4 keys> check to make sure next level menu loads
	Next level menu loads 
	Next menu loaded 
[image: ]
	Pass

	Player dies when falls through platforms (become invisible)
	Load level
	Load level > control player > fall through platform 
	You lost menu loads 
	You lost menu loaded 
[image: ]
	Pass












Refection’s 
The developer created a 2D platform game that implemented all requirements listed above in a previous section. The game the developer created was a medieval game called ‘Key Collector’ a 2D platform game that where the player (man) has to move around a range of platforms trying not to fall between them and die. The player must collect keys in order to increase the players score to move on to the next level or win the game while avoiding the medieval axe’s trying to hurt and kill the player. 
The scene is set in a medieval village being overlooked by mountains; in future developments of the game the developer could set the scene a little more by using more of the graphics from the assists assets provided making the design a lot better.
The player can move from platform to with ease using the left, right and space key. The developer could make the game a little more difficult by reducing the force of the jump making it harder for the player to jump from one platform to another which will increase the chances of the player falling between platforms.
The game implements a clear goal where the player needs to collect keys in order to level up or win the game. In future developments the developer could bring in more collectibles in order for the player to level up quicker or slower by making the collectible worth more/less points.
Enemies are also played a major part in the game that the developer has created making the game more fun for the user. There was a perfect balance where the player could dodge the enemies but also the enemies popped up form from nowhere. When the developer is thinking of future development the developer could implement more enemies with different damage effect along with different movements making the game a little more difficult for the player.
The heads-up displayers are clear for the player to make progress the player can track its health, score and the time taken on each level. A health bar rather than percentage could be used in future developments along with making the timer count back wardsbackwards from a certain time where the player has to get to the end of the level within the set time and cold take points or health away if the time goal is not met.
Three levels were included in the game development which add to the overall goal of the game, the ease of transition from one level to the next really helped towards better game play. In future more levels could be added along with bonus levels with a totally different objective making the game more fun to play for the player.
The randomly generated platforms, collectibles and enemies made for a fun experience but could use some work in future development. The developer could find a way of generating the platforms, collectibles and enemies more in line with player movements as some these were out of reach of the player within game play.
To sum up the developer has created an easy to play fun game which can be enjoyed by all, although there is room for improvement in future realises.
The developer hit many issues when developing the game but was able to over comeovercome them with help of research and tutorials [12][13][14][15][16].	Comment by Kemi Ademoye: It would have been nice to see some of these documented here as well as in your test cases and then specifying what was done to fix the problems. Another good example of a test case that could be documented is the problem with the keys spawning out of reach.
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                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	[bookmark: assessmentComponent]Common Assessment Criteria Applied  (Assignment 1)
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills 

	
	

	[bookmark: feedbackRIL]A very good discussion of the chosen application trend, but the required background from a relevant peer-reviewed study is missing. Expand the scope of references to further improve your research work. (Grade mark: 68.00%)
	[bookmark: totalRIL]25
	[bookmark: markRIL]17

	
	
	

	2. Knowledge and Understanding Skills

	
	

	[bookmark: feedbackKUS]
	[bookmark: totalKUS]
	[bookmark: markKUS]

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]A good set of test cases has been documented, but these need to be expanded to include problematic and unexpected/alternative scenarios and not just focus on successful cases. A very good, reflective evaluation has been provided. (Grade mark: 70.00%)
	[bookmark: totalANA]20
	[bookmark: markANA]14

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]A very good attempt featuring a simple game based on the class tutorial exercise. Some basic, but good, additional functionality has been implemented but the code needs to be refactored into a reusable function. Refactor multiple if blocks into reusable functions e.g. in your Game Manager SetCountText script. Generally, I would have liked to see some more additions/variations on the class tutorial exercise. (Grade mark: 72.00%)
	[bookmark: totalPAD]50
	[bookmark: markPAD]36

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]The report is well-written and presented. (Grade mark: 80.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]4

	
	
	



	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	[bookmark: totalMark]71%

	
	Up to 1 week late (40% Max)
	[bookmark: fourWeeksLate]
	

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
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