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[bookmark: _Hlk34945837][bookmark: _Hlk524617150][bookmark: _Hlk16257117]First, the artifact will include the integration of TurnItIn due to its widespread use within the academic community. Besides, the artifact’s time stamp feature will help create a blockchain-based recording of work. Lastly, smart contracts are an added feature of this artifact that will assist in the notification of copyright infringement as it occurs in cyberspace. 
[bookmark: _Toc18350883]Artifact Description
The artifact proposed consists of three main features; the integration and combination of TurnItIn, the time-stamp block, and the smart contracts. With the help of these three features, a copyright platform can be created to encrypt papers once an author uploads and gets approved it. The artifact will employ the open or public blockchain system instead of closed or private blockchain systems. The benefit of using the public blockchain framework is that we keep the options open for sharing documents, research articles and other material from all sources on the internet. The greater the pool of data available for searching, the higher the chance of detecting plagiarism and copyright violation. Moreover, the decentralized approach of open-loop Blockchain provides flexibility in a searching database for copyright violation. The prototype will be employed on a pool of articles available on Researchgate.com that will act as a testing ground for our copyright platform.
[bookmark: _Hlk516703746]Open blockchain systems offer a decentralized system with public access, which produces indelible records of transactions that cannot be altered. Closed blockchain systems, such as Hyperledger, have a centralized system where administrators can alter transactional records. In the process, the Blockchain technology provides the capability to authors to receive appropriate financial recognition for their intellectual work. This study proposes a copyright platform using blockchain technology that offers the improved security of authors’ works from plagiarism. To improve the protection of the copyrights and original works of authors, a platform will be developed using blockchain technology where authors can submit their original works, and readers can search and read all the tracks of the works. 
Figure 2
Main functions in the proposed system
The smart contract submits
· Set of promises given to author for gains and rewards

The work is checked with TurnItIn to check whether it exits 
· Detects and counts similarity
· Presents similarity
· Approves or disapprove the paper
The paper is time-stamped on Blockchain
· The exact time when the paper was submitted is recorded.
· No other submission can take this position

Note. Figure 2 shows the proposed blockchain copyright system incorporates 1) TurnItIn function, 2) time-stamped blocks, and 3) smart contracts. Figure 2 shows their main functions and procedures of the blockchain copyright system.
[bookmark: _Toc18350884]TurnItIn for Plagiarism Detection 
The TurnItIn software process the text against its database. The software functions to search similar text from a diverse range of documents that have been submitted online. TurnItIn algorithm detects percentage elements that are similar to the principal source. It identifies the existing documents that contain similar elements from the principal source. Figure 3 shows how TurnItIn detects plagiarism. Furthermore, the software provides specific parameters on the level of plagiarism. For instance, 23% and below are usually green, thus indicating that the work is good to be submitted (Li & Li, 2018). The software of TurnItIn detects the same contents with 99% efficiency (Walchuk, 2016). TurnItIn has been found as a successful tool to reduce the occurrence of unoriginal paper submissions in schools. The technology has made an impact by helping colleges to lessen the plagiarism rate of the works of students. However, TurnItIn detects only plagiarism, word-for-word copying of an original work; therefore, the functionality of TurnItIn is limited in scope.  TurnItIn does not detect copyright infringement in terms of intellectual rights theft. While TurnItIn does keep a record of a work once submitted into its network, it does not register the item to protect its theft from occurring. The proposed prototype will seek to remedy this situation by providing extra service to academic researchers and authors for reducing intellectual property theft.
Figure 3. 
How TurnItIn detects plagiarism  Source Document
(Author Paper)
TurnItIn Submission 
Authors Papers Database
Originality Report
Doc 2
Doc 3
Matched Documents
Doc1

Note. Turnitin checks the author’s paper for plagiarism. After submission, Turnitin place the paper in database of research, websites, books, articles, etc.
this proposed research sees the possibility that blockchain could be integrated with TurnItIn. TurnItIn is considered to be incorporated in the platform because of the traits and characteristics of TurnItIn that enable detection of the same contents. The artifact includes a function to detect texts which match other sources within the database of TurnItIn or from another database that the Internet can detect (Walchuk, 2016). If it is combined with blockchain, it improves plagiarism detection performance with the additional screening feature. 
[bookmark: _Toc18350885]Term Frequency-Inverse Document Frequency
Based on the findings of the literature review, the term frequency-inverse document frequency will serve as the algorithm based on its features and degree of accuracy. As explained in the theoretical section, the algorithm weighs words first within a document and then against a pool of documents (Peng et al., 2014). In addition, the application of the theory as Hakim et al. (2014) elaborated will serve as a set of procedures to follow to create a dictionary of words that are ranked for their occurrence frequency in a document as well as for their importance to establish the parameters of the search. In addition, the sensitivity will be enhanced by determining positive and negative values in words (Peng et al., 2014). Lastly, the Okapi BM25 Weighted Function as Robertson (2004) described will help the accuracy of the results of searches through weighting the words. Words found the first time are given the most weight compared with the second and subsequent occurrences of words. Moreover, the words are weighted within-document as well as against the pool of documents. The three features of the BM25 Weighted Function is a term frequency element that is not linear, which provides a maximum value any one word can contribute to the value assigned to the document and a weighting system that compares the probability of the occurrences of a word within a document and when compared to a pool of documents (Robertson, 2004).
[bookmark: _Toc18350886]Time-stamped Blocks
In this system, time stamp in blockchain technology is used to check all submissions made. Block chains consist of time-stamped blocks that validate transactions within a specified time frame (Arruñada, 2018). Both the result report from TurnItIn and data from time-stamping are treated as blocks. Their information is tractable with the block chains, making it easier to detect information that is similar from multiple sources and its follow-ups. It means that blockchain technology offers the function to monitor authors’ activities related to their work. The blockchain mechanism is employed to track all events related to an article. It makes it easier to monitor how many times the work has been cited or how many comments are made on the work. 
The public ledger, as a characteristic of blockchain technology, provides a transparent mechanism that simplifies auditing without the need for third parties (Jun, 2018; Olfati-Saber et al., 2007). For achieving decentralized and limited emission and distribution, Blockchain technology is used in Bitcoin. The blockchain copyright system uses the mechanism similar to the flow control of new currency in the market. Like users participating in the process control the flow of new currency, Blockchain copyright detects infringement based on comparison with uploaded documents in the database. Blockchain works by augmenting the encryption of research work to the database before it is submitted for publication. Due to its prompting, the original material and the plagiarized material can be instantly identified through the authentication details of each material (Chatterjee & Chatterjee, 2017). This additional feature is attributed to the designed abilities of blockchain. Overall, TurnItIn and the time-stamping feature have their own respective way to protect originality.
[bookmark: _Toc18350887]Smart Contracts
The blockchain technology offers social and functional features within the framework of the blockchain copyright system (Herbert & Litchfield, 2015). The blockchain copyright system provides an advantage to both authors and readers with derived data from the blockchain technology. Authors, as well as readers, are stakeholders considered when designing this system. So far, only the author’s perspective is discussed to protect authors’ works. This is an example of a closed-loop system among only authors and publishers. However, this proposed research broadens the scope of users by including other authors who cite previously published articles. This is possible in blockchain technology, called an open-loop system. Any publications are shared with other members of the platform. 
The term of a smart contract is verifiable and enforceable with the help of the decentralized system. Introduced in 1994 by Nick Szabo, smart contracts are essentially computerized transaction protocols that execute the terms outlined in a contract (Christidis & Devetsikiotis, 2016). In this case, it is possible to translate contractual clauses such as bonding, collateral and others into software code and then embedding the code into software or hardware that can self-enforce the smart contract. With the capacity for self-enforcing, smart contracts help reduce the need for trusted middlemen in transactions between parties. They also eliminate accidental or malicious exceptions that would otherwise harm the performance of a contract. In the context of decentralized blockchain, smart contracts are essentially scripts of code that can be stored on a decentralized blockchain ledger and have a unique address. 
Smart contracts are triggered to execute by addressing transactions to particular smart contract addresses. The contract then executes autonomously and self-enforces on all nodes of the blockchain network as prescribed, and also based on the data that was included in the triggering transaction (Christidis & Devetsikiotis, 2016). Examples of smart contracts include Steemit power, which provides leverage and utility in that it has a higher weight in value when it comes to the voting potential of an account holder. Steem magic bean tokens are awarded to users when they get positive evaluations on content created on the Steem network. Using smart contracts, it becomes possible to not only automate, but also decentralize identity, reputation and at the same time, reward users for positive input (Kosba, Miller, Shi, Wen, & Papamanthou, 2016). 
The copyright platform using blockchain technology with time-stamping property provides us with the data to calculate the number of citations of an author’s work and the number of Likes on comments. Based on the stated criteria, authors get rewards financially. In this proposed research, we call it an Authorship Reward. Authorship Rewards are given when the published posts and comments of the author are liked and reposted by other authors. Additionally, the application has an alternative method of rewarding authors, known as the Author Support Reward. If an author’s work is cited by multiple authors, then the owner of the article will automatically gain rewards based on the number of citations. The feature named as Authors Support Reward promotes recognition of authors. The reward system is essential, as it recognizes authors who made big impacts; thus, giving them the required motivation in their research areas. The rewards can be simply collected by a donation from the readers or reward points from other authors who cite published articles. Someone who buys articles and those who cite published articles rewards the original author of the articles. The reward flow is illustrated in Figure 4.
Figure 4
Rewards flow to original authors
Rewards to Author
· Likes on Authors Work
· Number of Citations
· Comment on Author’s work
Rewards Source from Readers
· Buying an article
· Citing an article
· Reader’s Donations
Rewards Pool

Note. Figure 4 shows how to gain rewards for authors in many ways.
[bookmark: _Toc18350888][bookmark: _Hlk519781782]Design and Development 
[bookmark: _Hlk7178576]A prototype of the copyright platform using blockchain technology will be built as a mockup. The prototype will be developed using tools such as Marvel, InVision, HTML, JavaScript prototype with Hyperledger composer. 
Tasks
The participants will be asked to perform experimental tasks using the prototype and without using the prototype, and will be asked to take a survey. The database used by the proposed system carries quite a significance in the detection of copyright infringement. For this purpose, the system will integrate the database of TurnItIn, smart contract and other features employed in the system. The strength of the system is directly related to the diversity of the database. Integration of Blockchain and TurnItIn to include different databases is a novel idea and will be proven fruitful for plagiarism detection. The detailed steps of the experimental tasks are as follows:
Task 1: Upload Document into the Program/ Plagiarism detection. A participant will be asked to upload a pre-determined document into the platform by clicking on the “upload document.” A dialog box will pop up and instruct the participant to access the document on the computer’s hard drive. A dialog box will appear confirming that the file has been uploaded to the user’s profile. Four files will be provided so that a participant can choose any file to be uploaded to the prototype. Two files are original ideas and the other two files are copies.  
The prototype will conduct an initial plagiarism search to check for the document originality. This step will be initiated automatically once the participants upload the document into the prototype. A dialog box will show contents that address similarity in statements that can indicate the originality of the ideas in the document. It comes with guidelines on the dialog box. The guidelines are followings as such. A document with below 15% of the same parts is considered original, the 15% of the matching text is one continuous block this could still be considered plagiarism. A high percentage would probably be anything over 25%, the document is considered plagiarism. The prototype will generate a report containing the website information and any other pertinent information, such as the author, if available, and the title of the work. This feature will alert the participant that a document uploaded is similar to ones on the Internet.
the prototype will initiate the timestamp feature of the document in order to protect the original uploaded document. The prototype will be programmed to create the timestamp. Creating a timestamp does not require a special program, which is one of the special features of the blockchain timestamp. The timestamp will create a type of impression that a document was created. It will not record the document itself. It is the record that the document was created and exists. It is proof that the document exists (Gao & Nobuhara, 2017). First, the encrypted record is created through the stamp feature of blockchain through its inclusion in a file called “hello.txt.” Next, the hash, the creation of a string containing a truly random number, will be calculated, and then sent to the calendar server to register the hash into the Merkle tree. This will create the time stamp file (Weilback, 2017), Next, the timestamp must be verified to encrypt the file into the blockchain. This will occur when the program updates the timestamp file with the calendar servers. The original file is verified with the timestamp encryption to create a permanent record (Kosti, 2019).
Task2: Check your earnings and reputation points. The participants will be instructed to check their earnings for the articles after the researcher has paid for the articles. The payment sequence does not involve action from the participants, but the participants will be encouraged to check the amount earned for the document. The participants will be instructed to check their reputation points after the researcher give a “thumbs up” for the article, which will boost the participants’ reputation points. Reputation points will be calculated based on pre-established algorithms that are commonly found within social media platforms
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