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			Chapter 
1

			Overview

		

	
		
			In the last decade, cryptocurrency (crypto) has become a worldwide phenomenon, garnering the attention of those interested in technology—and that have money to spend. Although many people who aren’t keenly aware of crypto are often led to believe that it has only been around for a few years, it has been around since the mid-90s, with some people stating that the concepts for crypto stem back as far as the late 80s.

			Without getting too much into the history of crypto, the first iteration of crypto was something called Digicash; however, it never really took off. After many attempts (albeit with nearly all of them failing throughout the 90s) Satoshi Nakamoto developed the crypto that we all know (and love) today, Bitcoin.

			Part of the success of Bitcoin, and the reason that it was able to be developed was because of a technology called blockchain. Blockchain can most simply be thought of as a hyper-secure online ledger system that can store digital data. An explanation as to how blockchain works can be found in Appendix A. It is highly suggested that this explanation is reviews before diving into further chapters of this document to ensure a full understanding of the technology and functions discussed. 

			Nevertheless, blockchain is the technology that has laid the foundation for crypto and allowed Bitcoin to become the global phenomenon that it is today. Not only this, but the growth of blockchain technology has allows for new cryptocurrencies to be developed, and for other decentralized blockchain applications to be explored. That is, the fundamental functions of blockchain being a secure, decentralized platform have allowed various applications to be developed using blockchain as the secure ‘building blocks’, and for crypto to be used as the financial extension of any digital, decentralized application or software. 

			One such application of these decentralized applications (DApps) that has gained tremendous momentum in the last few years is video gaming. Traditionally, video games have been developed as a standalone software, often either being played handheld devices, consoles, or on computers via online hosting platforms. In the most basic form, this involves a large amount of coding, planning, and designing to make video games into what people know and play today.

			However, with more growth and increasing understanding into the various applications of blockchain technologies, there has been tremendous interest in merging blockchain with traditional video games to make DApps known as NFT Games or Crypto Games. Definitions of “NFTs”, “NFT Games” and “Crypto Games” will be given in subsequent chapters of this document, as well as in the “Terms and Glossary” at the beginning of this document. 

			Nevertheless, as many traditional video games have been merged with crypto and blockchain technologies, there has emerged an entirely new video game and income generation model, Play to Earn. This will be discussed in later chapters of this document. The key different between NFT games and traditional video games is that (as the model would suggest) people can play NFT games to earn money. More specifically, they can earn cryptocurrencies while playing these games. 

			As the core focus of this document, the following chapters will delve into what exactly NFT and Crypto games are, how they function, the technology that allows them to function, the model this has given rise to, and nearly every other aspect of these games—including popular games that are playable today. To understand all this information, the following chapters will also discuss what NFTs are, how the market for NFTs work, and how people can make money not only with NFTs but playing NFT games. 

			In any case, this document serves to provide insight into the vast and technical world of NFT gaming and seeks to provide a simple understanding as to what NFT Games are, and how people can cash in on the “Play to Earn” model themselves.  
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			To effectively understand what NFT Games are, and how they generate people money, this chapter will briefly discuss the fundamental technologies that support NFT gaming. More specifically, this chapter will provide an understanding—like Appendix A—as to what blockchain is, and how it works. Additionally, this chapter will provide an introduction and brief history to NFTs, and how they work today. The last sections of this chapter will discuss how NFTs, blockchain, and crypto all come together to make NFT Gaming, and the play-to-earn model possible. 

			An Introduction to Blockchain 

			As alluded to previously, blockchain is the one of the core technologies that has allowed both crypto and NFTs function. Appendix A provides an overview as to how blockchain functions with respect to crypto. This illustration explains that when a new transaction (say, for example, a purchase using Bitcoin) occurs, it is recorded on that currency’s blockchain server. Then, the server network confirms this transaction to be a legitimate transaction and sorts the transaction using a series of complex hash codes into a block. Each block contains several unique transactions that have their own hash number identification; and each block is given a unique “root hash” to identify that individual block. Then, the blocks are sorted into a “chain” for security purposes, and to organize transactions. 

			One piece of information not discussed in Appendix A is that along this chain, each block’s root hash is based on the hash of the blocks before it. This means that if there is a change to even a single transaction within a block—such as via a scam or hack—then the entire chain from that point on is altered; and these alterations can be seen by the server hosts. This is another key function of blockchain that makes it much more secure than traditional centralized currencies. 

			Nevertheless, it is also important to understand what blockchain is with respect to NFTs, and outside of the world of crypto. Thus, most sources give the following definition of blockchain:

			Blockchain is a shared, immutable ledger that facilitates the process of recording transactions and tracking assets in a business network… Assets recorded on the blockchain can be tangible (car, cash, land, etc.) or intangible (intellectual property, digital goods, patents, branding, etc.) … Anything can be tracked and traded on a blockchain network, reducing risk, and cutting costs. 

			This explanation as to what blockchain is gives some insight already as to how to relates to NFTs and NFT games. That said, this connection will be clearer (and this explanation will be revisited) in the following sections, defining and discussing NFTs. The following information pertaining to blockchain technology will discuss the critical components and applications of blockchain, and how this relates to NFT gaming. 

			Components of Blockchain Technology 

			There are several key components to blockchain technology (as discussed by several sources) that are central to its function. These include:

			
					A distributed network. 

					Immutable Records. 

					Hashing. 

					Consensus. 

					Decentralized technology. 

					Digital presence. 

			

			Each of these features can be understood as follows:

			
					Distributed Networks and ledgers. The distributed network is the fact that all participants on the network have access to the blockchain ledger. In other words, everyone who uses the system maintains the system. This helps ensure the overall security of the chain, as well as ensures the accuracy and legitimacy of all transactions. 

					Immutable records. First off, immutable means that something cannot be changed; so, when it is stated that blockchain ledgers are immutable, it means that blockchain ledgers cannot be changed. This is possible because blockchain doesn’t rely on a centralized control mechanism; and the decentralization means that a change in one server does not change the ledger itself, because there are other checks and balances. 

					
Hashing. Hashing, as discussed in Appendix A is simply a series of complex codes and IDs that ensure the security of the blockchain ledger. Each transaction within a blockchain is secured by a hash code, generated by a complex computational program. Each block, then, is given a root hash. Additionally, each block’s root hash is based on the root of each previous block. This means that in the instance where something does change, or a transaction is altered, the entire network is aware, because the hash values are changed.


					
Consensus. The consensus algorithm is really the core of blockchain technology because it essentially allows the decision-making process within blockchain networks immensely faster. In the figure below, it is seen that each transaction must be validated on the blockchain before being accepted. In a centralized system, this would take a long time because there are many checks and balances and human eyes that must see every transaction. In blockchain, however, there are millions of nodes that essentially “vote” on the legitimacy of a transaction. The consensus algorithm helps automate this voting process among all nodes, and when majority wins, the transaction is placed on the chain—which happens in a matter of seconds. 


			

			Figure 1: How blockchain consensus works
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Decentralized. The concept of decentralization is almost obvious after understanding the immutability and distribution of blockchain networks. Nonetheless, blockchain is a decentralized technology—meaning there is no one group overseeing it. Therefore, crypto is known as DeFi, or decentralized finance. There is no bank, government, or governing body managing blockchain or crypto, or their subsequent markets. 


					Digital presence. To be decentralized and distributed, blockchain has to be completely digital. It is the only purely digital, decentralized technology that supports crypto and other such technologies. 

			

			These are the key terms and characteristics of blockchain that are important to understand, to fully grasp how NFTs, crypto, and NFT game’s function. The following section will briefly discuss the history and development of blockchain, to further understand where this technology came from. 

			History of Blockchain

			Blockchain, much like crypto, was developed long before the Bitcoin rush in the early 2010s. In fact, blockchain technology—at least, the concept for it—was first developed in 1991 by Stuart Huber and Scott Stornetta. The concept was that a secure series of “blocks” using complex ID numbers could be used to secure transactions using cryptographic codes (in other words, hashes).

			Then, throughout the late 90s and early 2000s, various researchers and tech-savvy individuals developed various theses and concepts as to how blockchain could work in a variety of applications. However, it was not until 2008 and 2009, when Satoshi Nakamoto designed and released the first iteration of a blockchain that powered a cryptographically secured digital currency, called Bitcoin. It was at this time that the full power of blockchain was indeed realized by most people. 

			Then, as Bitcoin and crypto grew, blockchain was further developed. Throughout most of the mid-2010s, blockchain technology was separated from crypto, and began finding uses and application in other areas. This led to the growth of ‘blockchain 2.0’, referring to the application of blockchain well beyond crypto. A large proponent for blockchain 2.0 is the Ethereum blockchain. Ethereum is a crypto that has a blockchain that fuels NFTs and many other non-financial transactions and data; and has helped many industries develop their own blockchain technologies to support their operations.

			From its humble beginnings—and with the support of Bitcoin and Ethereum—blockchain technology has now become incredibly mainstream, with applications in many different industries. Most people today are not aware of the various applications and uses of blockchain; but it continues to fuel the development, accessibility, security, and functionality of everyday technology into the future. 

			Blockchain Applications 

			With its quickly developed history, and tremendous growth in the past several years, blockchain is projected to continue to grow into many different industries and economies in the future. As such, it is important to understand the various applications and uses of blockchain that we see today. The following list highlights the top applications and real-world uses of blockchain:

			
					Powering cryptocurrency and digital, decentralized currencies. 

					Secure sharing of medical data. 

					Powering NFT marketplaces, and NFT transactions. 

					Being the underlying technology for NFT games. 

					Making international payments more securely via crypto, wire transfer, or other funds transfer. 

					Securing personal ID information or data. 

					Supply chain and logistics monitoring. 

					Supporting the security of voting machines. 

					Supporting content creation online. 

					Aiding in storing, sharing, and understanding advertising insights. 

					Real estate processing technology to make payments and approvals more secure and fast. 

					Storing financial data on financial exchanges. 

					Making lending and borrowing more secure. 

					Smart contracts for insurance. 

					Securing and providing decentralized data storage for IoT and internet 4.0. 

					Financial security in gambling. 

					Simple data storage. 

			

			These various applications all utilize the core functions of blockchain mentioned previously. Nevertheless, these applications demonstrate that blockchain is a tremendously powerful technology that allows businesses, individuals, and other organizations to improve the way they store, transmit, and use data. 

			An important application to note is of course NFTs. As will be discussed in the following section, blockchain is the technology that allows NFTs to function, and allows people to buy, trade, and sell NFTs on any platform—including in video games. In short, blockchain provides a way for NFT games to store data, support financial activities in NFT games (buying, trading, and selling assets or other in-game currencies), and the use of crypto in NFT games. 

			The following section of this document will discuss what exactly NFTs are, to provide a better understanding as to how blockchain powers NFT technology.

			Understanding NFTs

			The fundamentals of blockchain, and its large list of applications, demonstrate the fact that it is an important technology that helps power NFT games. However, as seen in its name, another critical aspect of NFT games is NFTs themselves. As such, this current section will discuss what NFTs are, how they work, what an NFT can be, and how NFTs can be applied. 

			To start, however, NFT stands for Non-Fungible Token. However, to understand what the token is, both definitions of fungible and non-fungible should first be understood. Thus, to better understand what an NFT is, these are the definitions for fungible and non-fungible items:

			If something is fungible, it is something (being money or a commodity) that can be replaced by another equal part of quantity in paying a debt or settling an account and is capable of mutual substitution, because equal value between two dissimilar assets is implied. 

			If something is non-fungible, it is something that cannot be replaced through substitution, and does not have a substitutable value. Rather, it is a one-of-a-kind asset or commodity that has a unique value that cannot be traded.

			In either case, it is important to understand that the purchase of an NFT does not necessarily mean that a person is buying an asset itself. Rather, when a person buys an NFT, they are buying the ownership of a particular asset. So, they can use the asset (whether it be to use in a video game, or to sell on a marketplace) as they wish. The terms and phrases of purchasing an NFT and purchasing the ownership of an asset can be used interchangeably, because (again), when a person buys an NFT, they own the asset. 

			In the real world, the following example for an NFT can be used:

			
					
Fungible asset: If someone has a $20 dollar bill, they can exchange that bill for two, $10 bills or four, $5 bills; and still retain the same value of $20. Likewise, common shares in a company are fungible because they can be exchanged with stocks, options, or money and still retain the same value—despite the fact that the two assets or items being traded are inherently different. 


					
Non-fungible asset: On the other hand, a house is non-fungible. Two people cannot trade houses and expect them to have the exact same value. The value of the land, the home, the items inside the home, the appreciation of the home, and other factors make it so that the two homes are completely unique assets that cannot be traded. Another (simpler) example is the Mona Lisa. It may have an “equivalent monetary value”, but it cannot be simply traded for another asset, another painting, or anything else because the Mona Lisa has “unique qualities that add or subtract to the value” of that item. 


			

			Now, with respect to NFTs; in simplest terms, an NFT is an asset that exists on a blockchain that has a unique identification code (similar to hash) that allows it to be distinguished from other transactions and assets on the chain. In this regard, they are similar to crypto, as they exist on a blockchain with a unique identification that gives them a certain value. However, unlike crypto, NFTs can not be traded or exchanged for something of similar value. They are unique, one-of-a-kind assets that can only be bought and sold. That is, instead of being a currency that is traded on a blockchain, an NFT is an asset, or rights to an asset that is one of a kind. 

			However, an important aspect of NFTs to note is that when a person buys an NFT, they are not necessarily purchasing that specific asset or item outright. Rather, they are purchasing the ownership of that asset. For example, if someone buys a piece of digital art, they are not necessarily buying the art itself. Rather, they are buying the rights to that art, so it is theirs to do whatever they want with it. If they want to post it on their website, print it, share it, sell copies of it, or do anything else with it, they are free to do so because they own the art. 

			NFTs are not currency. However, most NFTs are a part of the Ethereum blockchain, to support the transaction and purchasing of assets and ownership of certain digital items. Instead of being a digital currency, NFTs can better be thought of as a unique digital code that can be bought (or sold) to provide ownership of one unique item. Being on the Ethereum blockchain simply allows for these transactions to happen in the first place.

			So, putting these two definitions together, it can be understood that an NFT is a digital asset that exists on a blockchain that is unique, and has a unique value due to the fact that it cannot be substituted or traded for something of similar value. Understanding this, the following sections will dive into the brief development and history of NFTs, as well as what an NFT can be, NFT marketplaces, how they work, and applications of NFTs. 

			History of NFTs

			Although the history of NFTs is somewhat of a disputed topic, it’s widely agreed that the most recognized and proper NFT came about in 2012 to 2013. At this time, blockchain and crypto developers introduced unique, colored coins on the Bitcoin blockchain. Some state that these coins weren’t actually non-fungible, but (again) it’s generally agreed that these were the first iterations of NFTs. 

			Nevertheless, these unique, colored coins represented small denominations of Bitcoin, and were viewed as assets, rather than a proper currency. That meant that people couldn’t freely trade them to one another; and, instead had to actually buy or sell them for a unique value—hence why they are thought to be the first ever version of an NFT. Simply put, these coins were viewed as assets that had a monetary value that could be used to buy goods and services but could not be exchanged with one another because they were unique. 

			These colored coins led people to understand that there was potential to issue assets, and issue ownership to such assets using blockchain. Thus, by definition, this was the start of NFTs. Then, in 2014 people saw the potential for asset ownership on blockchain, which soon evolved into a platform known as counterparty. Counterparty is a peer-to-peer platform that allowed people to not only sell ownership to assets—but create these assets too. This first started out as people creating and trading memes on the platforms—such as the “rare pepe” memes. This platform gave growth to the idea of asset creation, purchasing and trading, and gave rise to digital collectibles, digital artwork, and other digital trends that would continue to grow. 

			Further development took place in 2015, when the online game spells of genesis was launched on Counterparty. This was one of the biggest developments in blockchain, because it was the first ever blockchain online (mobile) game for people to play. It also used NFTs in the in-game purchasing functions, allowing users to buy currencies (listed as in-game assets) using real money. These in-game assets were classified as NFTs because each had a unique serial number attached to it and belonged only to individuals. 

			This was an extremely important development, because it was also the first time that anyone saw that NFT games could become a reality. Although this game was more of a crypto game that simply used blockchain and NFT features, it was the first instance ever that it was seen that NFTs and blockchain could be integrated into video games. This is an important milestone that will be revisited in further sections of this document. 

			After this, and throughout much of 2016, the developments that took place primarily focused more on the growth of digital collectibles and different types of assets that people could collect and sell. People started making more expanded marketplaces for these assets to be right on Ethereum’s main platform. This, then saw that NFTs would be on the same chain as Ethereum and could be purchased or traded there.
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