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Introduction

The world is turing digital in ways nobody imagined particularly with cryptocurrency. Bitcoin, a form of making payments with digital currency,
proved that anything physical could get transformed into a digital format. Although, transitioning from physical currency to digital currency isn't
‘without problems. Cryptocurrency gets cbtalned in two ways, the first way being a computatlonal process called mining. In mining, users let their
device perform necessary for new in the network and securing the network through the device.
Miners get compensated for lending their device’s hardware ilities by getting di: . The other method for obtaining
cryptocurrency is more direct and involves using a digital currency exchange platform like Colnbase These dlgltal currency exchange platforms let
users convert physical money on their credit card or bank account into cryptocurrency. In both cases, users get awarded with cryptocurrency signed
with a user’s private key for validating the transaction. Although, if this private key gets compromised through a damaged hardware or hacker
stealing the file then the user will lose access to their crypto-currency. Cryptic Coin Cloud, a record management system application, would help
remediate this problem by offering another location for backing up private keys and other relevant cryptocurrency data.

Users would have access to Cryptic Coin Cloud on a desktop, mobile device, or a web application. When the user first launches the
application, they would be required (o create an account using their e-mail address and password. Once auser Iogs in they can add records into six
different tables, cryp! ion, credit card it ion, banking account i ion, software license
information, or contact information. Users also can view the records they entered into a table using select data from when they created the record.
When users create a record, they will give it a unique record name and code for their entry into the table. The record name acts as a primary key
used when establishing new records, picking a record to update, or removing the entire record from the table. The record code is a security
measure used for verifying a user has permission for viewing their record and preventing unauthorized access.

The inspiration for Cryptic Coin Cloud is offering users an application where they could store records about cryptocurrency and related fields
such as payment information. The deslgn goals for this appllcatlon is creating an easily accessible application all users could understand and
|mp|ernent Cryptic Coin Cloud is for how interact with a front-end application and establishing
to these for creatlng, fying, viewing, or removing records. Cryptic Coin Cloud will get implemented using Java in the
D i Apache Derby Potential for future cloud implementation are
Chameleon Cloud, Oracle Cloud or Google Cloud Future |deas for mobile implementation would involve creating an Android application. After
reviewing different options for private clouds, CCC will use an OpenStack based cloud, Chameleon Cloud. OpenStack is will get used due to being
both cost-effective and flexible for on desktop, mobile devices, and a web application.

Research and Analysis

The first step in designing the application involved selecting a ing language for After ing various i
languages, Java got deemed the best candidate for developing the Cryptlc Coln Cloud (CCC) application. Java s the ideal programming
language for CCC due to its flexibility and iency as y system for mi (LIMaS)

developed by Mammalian Genetics Unit. LIMaS uses a Java- framework and has an “efficient and fully customizable interface giving it the ability
to adapt to any working practlce e.g., handling many resources used to form many products (chaining of resources)” (Webb et al.). CCC stores
records in multiple tables in a database so it is important having a program that could manage multiple tables at once without performance
issues. Another reason Java got chosen for CCC'’s main language is Java's functionality on multiple devices. Java is a popular language used in
many devices with Java getting “estimated to be running on over 3 billion devices worldwide. No other language runs on as many
devices” (Vornick). A goal for CCC involves creating a desktop lication, mobile ication, and web ication meaning that it must be
a:cesslble on multiple devices. Javais a great Ianguage for the application since it would assist with putting CCC on multiple devices. An
for CCCis p! itin PHP since that would be helpful when deploying the application on the cloud or another web
application. Although, PHP didn't get selected for a few reasons consisting of vague error ity to SQL injections, and
issues with the library APIs. These issues have workarounds; however, they would have added undesired delay to development time for the
application.

After deciding a language, selecting a Java-based tool for the database became the next logical step. Apache Derby is an open-source
relational database initially released in 1997 and used for creating embedded databases. Although the software is older, it still gets patched and
got used for over twenty years making it a reliable choice for the application. CCC would benefit from using Apache Derby with it's databases
“due to its limited footprint and ease of use” (Tsur). A limited footprint would be important for ensuring that CCC has good performance rate and
remains a reliable back-up resources for its users. Another benefit of developing databases with Apache Derby is that it has flexibility allowing
saL ions getting it which is ial for storing and retrieving records. Derby also gets used along with Java for creating
“online databases such as MalaCards, Biomodels and NCBI's databases” (Tsur). Since a goal for CCC is creating web application, having a
database manager capable of hosting on local and web applications is perfect. Initially an alternative considered for the database manager was
using NoSQL; however, since NoSQL has difficulties with keeping table entries consistent which would get problematic when a person must rely

on them as a back-up record. In addition, NoSQL contains many security ilities which are p ic when storing
_ information.
proy (IDE) since it contains options for developing applications using Java
and Derby Apache Netbeans got selected with CCC'’s accessibility in mind since the GUI editor in Netbeans got praised because “Java
applications not only run correctly but also look right on a variety of devices with differing displays” (Coffee). When developing an application for
users itis important the menus appear simple and organized which is perfect for CCC’s simplistic menu design. Netbeans is also beneficial for

developing a research project application due to it's ease of learning with “greater i and pi ing and building GUI
applications” (Coffee). With a limited development tlme forworklng on CCC plcklng Netbeans as an IDE proved beneficial.
Other design choices i for future on the cloud and a mobile application. When

picking a resource for cloud development, its important that the appllcatlon had prlvate cloud support. A private cloud is the best option for CCC
since it offers more security than public clouds. Security in private clouds is stronger than public clouds due to public clouds allowing more
access than a private cloud. Although mobile development is currently listed as a future idea, the ideal platform for mobile development would
be Android since it offers better support for Java applications opposed to iOS.
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Conclusion

Developing the Cryptic Coin Cloud appllcatlon provlded avaluable lesson in software
production. There were many of not
having a set project in mind to extra labor due to working alone Although, these challenges

‘were present and there were moments when it felt daunting, | never made sure to give up hope.
| combatted the first challenge of not having a set idea by picking a topic like Cryptocurrency
which had a broad scope and | could narrow it down from there. My approach for picking a
general topic did cause more challenges later when | had to narrow down the scope from a

cryptocurrency wallet to a record management system; however, it worked out. The CCC
experience wasn't an entirely negative experience though as it had positive moments.

One benefit for working on this application is that it exposed me to the challenges of
building software which is an experience | had before, but not to the degree this class offered.
In addition, building this application helped re-enforce database design. Although, | did have
experience with working on databases from a class | took here, | never felt my knowledge of
databases were the strongest. There are many database concepts that | still should learn more
about; however, | feel more confident about using database design with Apache Derby after this
experience. I'm also glad this project helped teach me Java since it's a popular language used
in many places which is beneficial for future development projects. In addition, the project
taught me challenges with documentation because while the development felt more challenging
than documentation, doing all the documentation for Cryptic Coin Cloud taught me how time-
consuming and precise it could get.

Overall, there were many challenges when developing Cryptic Coin Cloud and working
alone proved troublesome when reaching the final project; however, it helped make me realize
in software With these in mind, | strive towards
|mprov|ng the Cryptic Coin Cloud application and providing better products inthe future. The
project did help with establlshlng swtax and concepts for Java, Apacche Derby, and learn how
to use , a different i than Visual Studio. There are
many obstacles for reaching better quality programmlng, but Cryptic Coin Cloud is a good
introduction to the realities behind software development. 1
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