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[bookmark: _Toc480990324]ABSTRACT
The aims and objectives of the project, is to develop an open source solution to the visualisation of XML and JSON documents. The objectives are to perform a case-study into existing implementation of visualisation software and extraction of the features and limitation of these implementations. The main product being XMLSpy [1]. These will be used to help design the requirements of the project. The developed solution must process and visually display XML and JSON documentation. It must also perform and be usable on any modern browser and platform by utilisation of web based technology. This is too remove the unnecessary limitations posed by desktop applications.  The solution was also compared with existing implementations, this was done to show that the advantage of using the solution over the other solutions. The developed solution was developed using the Agile Unified Process [2]. Artefacts and documentation is included in the appendix. The project will also look at a experimentation of using multi-threaded to increase performance when processing documents. The result of this report is solution to the aims and objectives.
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[bookmark: _Toc480990328]Introduction
Currently there is an opportunity to develop an open source service that takes large data files (XML, XSD and JSON). Processing them into an improved visual format. Many existing products are already available on the market[1] and online[3]–[6] free for use, these offer different levels of visualisations and tools. From simple tree based diagrams to custom tables and objects, many advanced product cost considerable amounts of money to purchase. These don’t appeal to individual developers who need a quick way of visualising a simple or complex XML, XSD or JSON files. Some developers cannot afford high-end software or are unlikely to use it more than a few times and be able to justify the costs required to buy licences. Free solutions on the Internet are simple and don’t support large data file sizes, some only accepting a maximum file size as small as 10MB. This isn’t suitable for developers that have big files such as configuration data for a game etc. The export format in many free online services are tree based visualization which depending on the file, data could be removed unnecessarily and such data then becomes abstract and unusable in that representation.










[bookmark: _Toc480990329]Aim
The main aim of this report is 
To develop an open source XML and JSON visualisation software. 
[bookmark: _Toc480990330]Objectives
The objectives are to:
· Research existing application’s functionality and limitations.
· To develop an open source application to correctly process and displays XML and JSON files.
· To work across multiple platforms and operating systems utilising web technology.
· To evaluate the functionality of the application with similar products (Commercial and non-commercial).
[bookmark: _Toc480990331]Structure of the Report
For example …
The project is essentially in three parts.  Firstly, the theoretical work already established which underpins the project.  The theoretical work relates to teaching and learning approaches both in and outside the classroom.  The second part details the three sets of fieldwork carried out with SMEs to determine the training provision in existence, the results of training needs analysis, and results of the development and delivery of a training programme for SMEs.   Finally, the third part detailing the findings of this work accumulating the guidelines derived, evaluation and then the modified version of the training model, can be found in the latter of the report.
Section 2 – 


[bookmark: _Toc480990332]Research and Review of Literature
[bookmark: _Toc480990333]Open Source
Open Source[7] is modifying and sharing freely, where in the context of software development is software applications or open source software. Open source software is a program/application that allow the source code to be inspected, enhanced, and/or modified by anyone.
[bookmark: _Toc480990334]XML
XML or eXtensible Markup Language is a restricted form of Standard Generalized Markup Language. Developed by the World Wide Web Consortium in 1996 [8], It was standardised in 1998 as W3C standards (XML 1.0). XML uses element and attributes to describe data in a tree structure, maintaining hierarchical structure of the elements even during data transfer.[9] 
[bookmark: _Toc480990335]JSON
JSON, a lightweight data interchange format. Based upon JavaScript[10], JSON uses a text format that is independent from any programming language. JSON contains two types arrays and objects. Arrays are an ordered set of values, objects in JSON are a set of name and value pair. Compared to XML, JSON has much higher data transmission efficiency. [9]
[bookmark: _Toc480990336]Design Methodology
“Agile software development is not just a single set of rules to follow to be successful.” - Stober et al. [11]
Stober et al. [11]: Agile thinking is an attempt to simplify by reducing complexity during planning, by prioritizing customer value and help to create a climate of participation and collaboration. Many methods claim to be ‘agile.' The following are examples of the most common agile software development methods. 
[bookmark: _Toc480990337]Problems with Waterfall Lifecycle
Stober et al. [11] Describe the problems with the waterfall lifecycle as a building metaphor, that today’s conceptual structures are too complex. That they are cannot be accurately be specified in advance. Cannot be built faultlessly with the waterfall lifecycle, that a new approach is needed. This can either be iteratively or incremental. Doing requirements before design and design before implementation in small chunks is sensible and workable. Each iteration is a short waterfall project. As timescale lengthens, the complexity and decisions increase and compound. Result of which can lead to the high risk of issues not being sorted early on due to the approach of one attempt to do all requirements and design before moving on. Decisions are performed without the benefit of the customer feedback. For a small project, e.g. two weeks the waterfall method is suitable however as scale expands the risk and speculation of the requirements grow. The waterfall process delays the risk migration which can lead to unexpected results, the requirements and design during the lifecycle are inflexible, there is also a higher complexity involved, leading to low adaptability. 
[bookmark: _Toc480990338]Rational Unified Process
Rational Unified Process (RUP) was developed by Ivar Jacobson, Grady Booth and James Rumbaugh at Rational Software in the mid 1990’s [11].
Kruchen [12] RUP was bought into IBM offering when Rational Software was bought in February 2003. RUP is the direct successor to Rational Objectory Process (ROP)  a descendant of Objectory that was first developed in 1988[13] after a merger of Rational Software Corporation and Objectory in 1995. From it Rational background it gained its current formulation of iterative development and architecture. During this time, RUP started to use UML within the design process.
Stober et al. identifies six best practices that they observed that are commonly used in the industry. These are [11]: 
· Develop software iteratively: Develop in small chunks, this results in a solution or product at the end of development of the chunk. 
· Manage requirements: Requirement are captured as use cases and scenarios; they are organised and tracked and that decisions are documented with the reasoning for them.
· Component-based architecture: A software unit is a component that performs a certain number of operations that are well-defined. The recommendation is to develop a flexible architecture that can change when needed and that reuse of the components in the project.
· Visually model software: Visually modelling the software allows for discussion on the design, showing the different components and how they will work together in the solution.
· Verify software quality: The solution must be verified that it meets functional, performance and load requirements.
· Control changes to software: Changes to the code must be controlled. Changes need to be traceable, the helps resolve problems are introduced suddenly. The team can track down the last change to identify the problem down the exact source code.
 RUP development lifecycles[11]: 
· Inception phase: The requirements and goals are defined and a business plan established. All use cases are defined, these define the system interactions, the business plan defines the high-level plan for the project. This includes estimates, resource needs, major milestones, and a risk assessment.
· Elaboration phase: Architecture for the project and a detailed plan is created. The overall system decision is decided and developed.
· Construction phase: Solution is implemented and tested. Focus is put on managing the implementation, tracking development and progress of testing, keep track of the schedule and the quality of the code that is developed.
· Transition phase: The first users are working with the newly delivered solution, they provide feedback, report any problems, and suggest new features or give new requirements to the developers. This could be a phased roll out where only limited functionality is provided in the first phase and increasing with each phase. Generally, this will start off with basic functionality of the solution.
Iterations are an integral part of Rational Unified Process, each phase split into many iterations. A working solution every few weeks allows reaction to change to be handled quickly and less costly to the developers. 





Stober et al.[11] describes the processes in RUP and that there are four elements:
· Worker: Workers are individual’s roles that are in a project, this can be a physical person.
· Artefact: These are models, designs, pieces of code, executables and anything that is produced in the project, they can be inputs or outputs for activities.
· Activity: An activity is performed by a worker doing a specific task in the project. This can take from a few hours to a few weeks.
· Workflow:  A workflow is a series of activities that result in an artefact. These are done by workers that use the workflow to product a valuable artefact.
Stober et al.[11] defines the nine workflows that help to structure the project.
· Business modelling workflow:  Business use cases are the output of this workflow; this helps communication between business owner and the development.
· Requirements workflow: The requirements are put into writing and agreed upon.
· Analysis & design workflow: The design model and analysis models are generated
· Implementation workflow: This workflow translates designs into working code
· Test workflow: Verification of the system is compared against the requirements and use cases. Tests are done to verify that the functionality is working correctly and performs reliably over a larger timeframe.
· Deployment workflow: The packaging of the software and the availability to the customer though different distribution channels. This includes customer support and problem fixing.
· Project management workflow: This workflow focuses on project management activities, that are required to successful manage the project and ensure that the product is delivered in time.
· Configuration and change management workflow: To identify what has changed during the project in case there is need to roll back.
· Environment workflow: To provide an efficient development environment with tool and processes that support the project
Shahid et al[14] describes disadvantages of RUP as being too complex, being that it can be difficult to learn and apply. That it can lead to disorganised software development. 
RUP is a complete methodology emphasizing the accuracy of the documentation, it can resolve project risks from client evolving requirements. Development can be reduced due to the reuse of components from one project to the next. The project requires less time for the integration because the integration process continues throughout the software development life cycle. RUP doesn’t have constraint on how many people are needed for the method to work, this method is suitable for a single individual to work on. RUP is flexible in the approach it takes. However due to the complexity of learning RUP and the timeframe available for the project it is not a unsuitable Methodology.
[bookmark: _Toc480990339]Agile Unified Process
Stober et al.[11] and Ambler [15] said that Agile Unified Process (AUP) is derived from RUP. AUP was developed Scott Ambler between 2001 and 2006, taken the core workflows of RUP. AUP combines Business modelling workflow, the requirements workflow and the analysis and design workflow into a single model workflow which contains the change management of RUP workflow. This now become the configuration workflow this is because agile projects are reviewed at the beginning of every iteration, new requirements are added and existing ones modified. The phases are identical to RUP, principles are like other agile approaches e.g. agility, simplicity and taken the highest priority requirements and prioritizing them first. 
AUP uses the core lifecycles phases from RUP[16]: 
· Inception 
· Elaboration 
· Construction 
· Transition
Ambler [15] describes the history of AUP that in 1999 he wrote how to improve RUP to Software Development magazine. He focused on extending RUP with the Enterprise Unified Process that turns RUP into a fully-fledged IT lifecycle. In 2001, he started to “agile” the RUP through writing and in a published book in spring 2002. The first version of AUP was released in September 2005.

Ambler [5] said that AUP is methodology that is in-between Extreme Programming (XP) and RUP, that is a process that is agile that includes artefacts and activities. He describes that many organizations are not keen on XP due to the light use of documentation on how to explicitly create artefacts, however RUP is frowned upon by developers due the large number of artefacts. RUP has a lot to offer and when cut down it can be turned into a useful method. AUP is seen being in-between these two methodologies, adopting the agile techniques of XP and the retaining the formality of RUP.
 “The AUP is either the best of both worlds or the worst of both worlds, you be the judge. Extreme Programmers will likely find the AUP fairly heavy, and "traditional RUP" users may find that it's too streamlined” Ambler.S [15]
AUP offers the best of both, taken from XP the use of Test-Driven Development. Stober et al. [11] said that test driven development is a development method to ensure that the developer focuses on the development of test-cases. Starting with the design of the additional functionality that needs to be implemented. As soon as this is done, test cases are written this must fundamentally be done before functionality is implemented. Design is validated during this process. A test case should be a small increment that be developed in a matter of hours as well as tested, if it passes the test case the process starts again from the beginning increasing or enhancing the test case until the test case passes. Developers will start to implement code when a use case is finished, this has the benefit that the test cases can be directly run to ensure that the code passes the created tests or show area that need improvement. It is essential that the test cases be executed within a few minutes to provide instantaneous feedback. 
Small releases from eXtreme Programming[11] are beneficial. The use of prototyping during development to prove that the solution is credible is a requirement that is foreseen in this project during the inception stage of the process. With the benefits of the workflows of RUP this methodology and no limitation of the minimum number of developers required as well as the usage to select use-cases per iteration and chose the type of iteration be it test-driven or prototyped this methodology is the best for the project. AUP[17] also empathises just barely good enough (JBGE) meaning that it is much more effective than RUP. This is in contrast full blown documentation of RUP allowing less time and effort during each phases and reduces complexity in producing artefacts. AUP doesn’t have the constraint of eXtreme Programming[11] where programming is enforced as one of the principles. AUP advantage over Scrum[11] is that it does not require more than one person to use the methodology effectively, where for example if one person was the Scrum master, as well as team member that workload would be excessive compared to for example RUP or AUP. 
[bookmark: _Toc480990340]Similar Applications, Features and Limitations
There are different types of applications that process XML and JSON and visualise this information in their own way. The following information gathered by the research, will be used to gather/build the user requirements for the functionality of this application. It will look at what the applications offers and limitations. 
[bookmark: _Toc480990341]XMLSpy XML Editor
This application[18] is developed to work on Windows 32/64bit application that runs on Windows XP (32 bit), 7, 8, 10 and Windows Server 2003-2012. 32bit isn’t recommended for large XML files. This however limits the potential users of this application.
According to Altova[1], the developer of XMLSpy.  Describes it’s product as [1]:
“industry's best-selling XML editor for modelling, editing, transforming, and debugging XML-related technologies. It offers the world’s leading graphical schema designer, a code generator, file converters, debuggers, profilers, full database integration, support for XSLT, XPath, XQuery, WSDL, SOAP, XBRL, JSON, and Office Open XML (OOXML), plus Visual Studio and Eclipse integration, and more”
XMLSpy[19] implements a user interface that allows ease of use for the user. With different XML editing views, templates, and options customizable. Allowing development in a text-based or graphical view, XMLSpy includes XML editing guidance as the user types, validation tools are included to insure the XML document is valid.

XMLSpy[19] uses a text view or graphical view to display to the user the information.
The text view includes[19]: 
· syntax colouring 
· code completion 
· ellipses indicating folded code content
· highlighting of element name pairs
· synchronized editing of element name pairs
· context-sensitive entry helpers 
The grid view shows a hierarchal structure. Using nested structures(constrainers) to show a tree view of the XML document, this structure can be expanded and collapsed. The grid view allows copying and pasting between Microsoft Access, Excel and other applications of the elements of the table/s. [19]
XMLSpy[19] includes a schema viewer for XML documents. Documents can also be edited, created graphically, and supports schema 1.0 and XSD 1.1 editing and validation. XSD can be created from an XML document, JSON or databases. Classes in C#, C++, Java can be generated from the schema. Validation of naming and coding conventions can be performed in real-time.
XMLSpy[20] includes an JSON editor that allows editing of JSON files/objects using the same views as XML. Allows conversion from XML to JSON and vis-versa.  With the JSON editor, JSON schemas can be created and validated. XML schemas can be converted to JSON schemas.





[bookmark: _Toc480932151][bookmark: _Toc480990136]Table 1 Features and Limitations of XMLSpy
	Features
	Limitation

	Support of many different types of documents.
	Only works on Windows, Limited 32bit usage

	Text viewer, with syntax highlighting, code completion etc.
	

	Graphical viewer that displays the structure of the document.
	

	Allow copying of the generated table/s to be copied and pasted into another application.
	

	Schema viewer that allows editing graphically and non-graphically.
	

	Can create schemas from XML documents.
	

	Creation of class files from an XML schema.
	

	Real-time validation of documents.
	

	Converting XML to JSON and vis-versa.
	

	Creation and editing of JSON & XML schemas.
	



[bookmark: _Toc480990342]Code Beautify XML Viewer & JSON Viewer
Code Beautify[5][21] is an online XML viewer that allows file upload and manual input via a textbox. The textbox has syntax highlighting. Users can select a tree view to visualise the XML data. XML can be formatted correctly, beautified, and minified (Removing white space). The website also converts XML to JSON, allows export to CSV (Comma Separated Values ‘,’) or be downloaded to an .xml file. JSON can be used instead of XML and offers the same functionality, displaying to the users in a tree or form format. JSON can be validated unlike XML.
[bookmark: _Toc480932152][bookmark: _Toc480990137]Table 2 Features and Limitations of Code Beautify
	Features
	Limitation

	Online based, multiple platforms.
	Only works with XML documents not schemas

	Convert XML to JSON.
	

	Can format XML documents.
	

	Remove whitespace from documents.
	

	Can export to CSV files.
	

	Validation of JSON Input.
	



[bookmark: _Toc480990343]XV — XML Viewer
XV — XML Viewer[3] is a chrome extension that allows viewing of XML documents and view a document outline in a tree based view. Features of XV are collapsible elements, Search by name or XPath, syntax highlighting[3].
[bookmark: _Toc480932153][bookmark: _Toc480990138]Table 3 Features and Limitations of XV
	Features
	Limitation

	Searchable XML.
	Only works on the chrome browser

	Syntax highlighting.
	

	Outlining of XML.
	



[bookmark: _Toc480990344]jsonviewer.stack.hu
JSON Viewer[6] is an online web service that allows input of JSON (Schemas and data files) to visually display the data in a tree-based format. Data is inputted via a textbox where the user will input code that is to be processed. 
[bookmark: _Toc480932154][bookmark: _Toc480990139]Table 4  Features and Limitations of jsonviewer.stack.hu
	Features
	Limitation

	The tree-based viewer of the data.
	No validation.

	Type highlighting
	Max file size.




[bookmark: _Toc480990345]Web Service
One of the objectives of the project is to utilize web technologies. This is to allow the use of the application to be utilized on multiple platforms. Where for this project is between Simple Object Access Protocol and Restful State Transfer.
Urijita.t et al.[22] Said traditional web services are based on Simple Object Access Protocol (SOAP), which use XML. This provides a decentralized framework between users and clients. Using WSDL or Web Service Description Language document to describe the functions that the web service can perform. Another type of web service that is more resource oriented is REST or Restful State Transfer. REST uses URI or Uniform Resource Identifies to identify the resources available. REST using the HTTP Method (GET, POST, PUT, DELETE) to describe the function required. Kopeecky.J et al [23] describes REST as being similar to Web sites, the example being web forms use the methods GET and POST to retrieve and send data. Urijita.t et al[22] further said that the use of the HTTP methods is used to access and change the web service. 
Infosys Ltd. [24] Describe REST as an architectural system that allows building loosely coupled web services, the HTTP methods are used to allow CRUD (Create, Replace, Update, Delete) operations. Agreeing with Kopeecky.J et al. [23] that an example of this architecture is the World Wide Web.  REST uses already standards within the industry such as HTTP, XML, JSON. While SOAP is a defined protocol, REST is not. REST is much more flexible, SOAP only uses XML for communication, REST can use many different standards also such as JSON. SOAP messages are bigger, meaning higher bandwidth costs. REST has much better performance advantage over SOAP for example:
Hamad.H et al.[25] Ran an experimentation to compare REST and SOAP. Running two tests, string array concatenation and floating number array addition. Taken one of the results, where array elements were size of eight and when performing string concatenation. SOAP message size was 493 bytes, REST was 127 bytes. The time taken for SOAP was 984 milliseconds, REST was 344 milliseconds.
REST has less coupling between the server and clients. when changes are made to the server, it’s effect on the client is minimal and vis versa. For SOAP if changes are made at either end, the implementation would be broken.[24] Jeong-Cheol et al.[26] Describe SOAP web service approach as too complex, has restrictions on certain environments and also SOAP requires specialized toolkits that are not available for every platform.
[bookmark: _Toc480990346]Mono
Mono is an open source development based on the .NET framework platform to allow developers to build applications on multiple platforms such as Linux, Mac OSX and Windows. Mono is based upon C# and Common Language Infastructure ECMA standards. Mono is supported by Microsoft and .NET foundation and uses the community of contributes to improve the platform [27]. Miguel de Icaza was the first to develop Mono in 2001, with Xamarin taken control in 2014. its first version began shipping in 2004. Mono contains support for many .NET 4.0+ classes improving all the time[28].
[bookmark: _Toc480990347]Programming Language and XML Processing 
Web application or servers can be built using many different programming languages, such as C/C++ (Apache[29]), .NET (ASP.NET [30], Windows Communication Foundation [31]), PHP [32], and Java (JavaServer pages [33], Java EE [34]). 
As of April 2017 following a survey by W3Techs [35][36]. 82.7% of all server-side programming was built using PHP, while ASP.NET accounted for 15.1%. The rest accounted for 2.2% which include Java and static files. For web servers, Apache accounted for 49.8%, Nginx 33.5% and IIS 11.3%. However W3Techs notes that more than one programming language could be used and it not being the complete pictures of the industry as a whole.
Experimentation by Mahdee.A et al.[37] Using a 674MB XML file. Using application developed using C++, C#, PHP, Perl, and Java, these would all be used to parse the large XML file by extracting attributes from the file. All applications would be tested on Windows and Linux operating systems. The results showed that for execution time, C# was the quickest to the other languages on both Linux and Windows. Java and Python closely followed C# in execution. C# and Java had better execution time on Windows than Linux.  Perl however was the slowest for either platform. For memory usage during the experiment, C++ was the best on either platform, followed by PHP and Python. Java however during the experiment used the most memory when run on Linux, this is in contrast when executed on Windows where it was 2nd to last beating Perl. This was also seen on C# where on Linux it resulted It being 2nd to last, but 2nd overall on Windows. Python and PHP memory usage was similar on either platform where it resulted in either 3rd or 4th. During the experiment, CPU consumption on Windows for all platforms stayed between 20% - 30% CPU usage. On Linux usage varied, Java usage was 44% while PHP was 20%. Overall C# was the best on Window and PHP for Linux. Finally, the number of lines of code required to perform the required experiment was considered. C++ took the most lines of code to run the experiment at 109 lines followed by Java as 108. Perl and Python took 46 lines, C# 56 lines and finally PHP 66 lines. Mahdee.A et al.[37] summarised that if running time is important, then C# should be considered the best option out of the programming languages tested as it performed the fastest in the results. However, he noted that on during the experiment. C# used more memory than the others besides Java when ran on Linux. For this project which relies heavily on quick processing and responses from XML documents, with the results produced from this experimentation it would be assumed C# is the best solution even with the disadvantage of memory usage on Linux.
C# is a high-level object oriented programming language developed by Microsoft. C# has its similarities with C++ and Java, Microsoft maintains and manages C# therefore it is closed source. C# is distributed with the Common Language Runtime (CLR) which is part of the .NET framework. C# is not distributed separately and is only included with the framework, this includes Visual Basic .NET, Visual C++ and F#. The framework provides a set a standard libraries and developmental tools, such that the learning curve compared to C and C++ is much easier.[38]
One of the standard libraries included with .NET is LINQ[39]. LINQ extends the syntax of C# or any .NET language with query capabilities, introducing patterns that can be used to query and update data for different data structures for example SQL database and XML documents. These form a group of LINQ technologies. For the project, querying XML documents is what were interested in. A subset or one part of the group of LINQ is LINQ to XML [40]. LINQ to XML uses the LINQ framework to allow an in-memory XML programming interface to be able to query, append and update the document structure. One class within this framework is XDocument[41]. XDocument contains information for a valid XML document in-memory. This will allow faster access and processing than streaming from a hard drive etc. XDocument will contain many other objects such as XElement. XElement contains the data structure and method to change child elements, attributes and values. XElement can be used to extract data or the attributes of an XML node[42]. XElement has many public methods, such as Elements and Descendants to allow traversal of an XML tree and extracting of data contained within the object by use of the Value method etc.[43] This provides faster access to the XML data and extracting of the data to produce an output required from the project. An extension to LINQ is JSON.NET[44]. JSON.NET is a thread safe, multi-platform open source third party library that supports JSON, BSON within a .NET environment. It allows serialisation of .NET 4.0 objects into JSON with is performance being better than, DataContractSerializer and JavaScriptSerializer which are two classes provided by .NET. Crucially JSON.NET provides support of converting JSON into XML and vis-versa, this will allow a much more simplified solution to be developed for this project. JSON.NET expands LINQ with LINQ to JSON allowing the same query syntax to be used with minor changes required.[44] It is currently the most popular download on NuGet with over 55 million downloads.[45]
For server-side programming HttpListener and Windows Communication Foundation (WCF) are examples of C# techniques to implement a HTTP server.
HttpListener is a simple HTTP protocol listener, part of the System.Net [46]. HttpListener can asynchronously handle multiple requests by the BeginGetContext method [47]. WCF is a programming model for building server to client applications that are secure and reliable developed by Microsoft. WCF is an interface that initiates a contract between the client and server.[48] Data can be send asynchronously, WCF can be hosted within IIS(Internet Information Services[49]) or self-hosted within an application. WCF is a highly flexible platform.[31] Some of the Features of WCF are[31]:
· Service Oriented: The reliance of the web server to send and receive data, meaning a loosely coupled server.
· Interoperability: Modern standards are implemented.
· Service Metadata: Using industry standard such as WSDL and XML schemas. This can be used to configure clients automatically to accesses the services offered by the WCF server.
· Data Contracts: Metadata for the defined data objects is automatically generated to enable clients to comply with the data and handle them in the correct manor.
· Security: Data can be encrypted, through authentication using SSL for example before receiving data to protect privacy.
· AJAX and REST Support: WCF supports Web 2.0 technologies such as REST and allow processing of non-XML data such as JSON
Within in the context of Mono and support within Linux, development on WCF within Mono is ongoing. It is not as stable as HttpListener where all of the assembly has been completely implemented[50]. While parts of WCF are implemented, status found here[51]. Some parts have not. One advantage HttpListener has over WCF is complete control of how the implementation is handled, this because WCF is a programming model that has a structured framework to follow. This also has a disadvantage of a steep learning curve for WCF. Where HttpListener is just a simple HTTP listener, this allows the implementation to be custom to the application, disadvantage of this is requiring more consideration during design. But the advantage of this is flexibility, is producing a solution that does not require extra coding from the WCF framework to implement WCF. This reduces development time. Both can handle multiple requests using asynchronous methods provided by each.
[bookmark: _Toc480990348]Continuous integration(CI) & Git
Early in 2000’s continuous Integration began to be discussed and talked about in the software development scene, this was first publicized by Martin Fowler and Matthew Foemmel [52]. Continuous integration solves one of the biggest problems within software development according to Fowler et al[52]. If a project contains several or more members, that individually work on sections of code. During the integration stage of the iteration, where all code it combined and built. This can lead to errors, quality issues as well as code that doesn’t work with other section. Continuous integration is a solution where code Is regularly merged together to reduce the chances of any issues or show them early on, this helps to reduce cost and delays incurred during the integration phase. Debbiche et al [53] agreed with Fowler et al. That continuous integration reduces errors during the integration phase at the end of each iteration, as this is done several times a day. Bugs are discovered and can be fixed early before integration of the product. Amazon [54] describe continuous integration on a whole that it seen as a DevOps practice for software development. This is where during development of a software application or product, developers merge any code changes on a regular basis to a central repository. The software is built and tests are run automatically. The goal of continuous integration is find bugs quickly, improve the quality of the software and validate and release updates much more quickly.
Advantages of continuous integration are many, Duvall.M et al.[55] said an advantage is risk reduction. Problem can be found early, assumptions can be reduced, higher quality software is produced and project visibility is maintained. Continuous integration automates the process reducing repetition including but not limited to testing, inspection, and release of the software. This is done to save time, money and allow faster development, this help elevate or avoid human error. Continuous integration helps improve confidence during development. A survey conducted by Hilton.M et al.[56] Found that developers that use CI during the development of their software was released earlier if there product used continuous integration. The calculated rate found by the survey to be .54 releases a month compared to .24 releases that didn’t use CI. Developers were less worried about broken builds and that the CI was being able to catch bugs much earlier during development. They summarise that CI will continue to grow in usage and influence. 
Git. A software version control system (VCS) first introduced in 2005. GIT was developed by Linux development community after the relationship between them and BitKeeper, the previous VCS in use by the community broke down. Using lessons learned when using BitKeeper, Git was developed to employ speed, simple design, branching and to allow it to handle large projects [57]. It was developed to allow a more agile development process, branch often and work offline in a more efficient manor than other version control systems. The main feature of Git or any suitable VCS is branching to allow separate development of parts of a system to be performed, then a single merge of the branches is performed to lead to a complete integrated system.  Flexibility employed by Git let it become an excellent choice for the requirements of agile software development which requires fast integration during the development phase. Therefor Git is suitable for continuous integration [58]. 
One of the most popular implementation of Git is GitHub.
GitHub is an online git-based VCS. It contains the world’s biggest collection of open source software/projects. GitHub integrates features for social coding. User can show interest in a repository by clicking a star icon, this is used as an indicatory of popularity for the project.[59] Users of GitHub are UK Foreign Office, Federal Aviation Administration (FAA), National Security Agency and data.gov.uk[60]. 
There are many available products and solutions for continuous integration such as:
[bookmark: _Toc480990349]Jenkins
Jenkins CI is a continuous integration tool that is open source, built using Java. It allows building and testing of projects [61]. From the Jenkins Website[62]: 
“Jenkins, originally founded in 2006 as "Hudson", is one of the leading automation servers available. Using an extensible, plugin-based architecture developers have created hundreds of plugins to adapt Jenkins to a multitude of build, test, and deployment automation workloads. In 2015, Jenkins surpassed 100,000 known installations making it the most widely deployed automation server.”
As of 2013 Jenkins was used by 70% of all developers who used continuous integration during development[63]. Major companies such as Facebook, Ebay, Sony and Yahoo use Jenkins [64].
According to Jenkins.io[65]. Its features are:
· easy installation, Jenkins is a java programs that is ready to run out of the box for Windows, Mac OSX and Unix distributions. 
· Use of a web interface to allow it to be easily configured with error checking and help built in. 
· With hundreds of plugins Jenkins can easily integrate with every part of the continuous integration and delivery and toolchain. 
· It can be extended using the plugins to offer more functionality to Jenkins.
· Can be distributed across multiple machines to increase builds, tests, and deployments.
[bookmark: _Toc480990350]Travis CI
Travis CI is an online continuous integration service that uses GitHub to clone, build and test the project which a virtual machine (mainly Linux). This is done when a linked project has had a new commit etc. Travis CI is free to use for open source projects[66]. Travis CI is closely integrated with GitHub to allow easy setup to add continuous integration with any project[67]. Travis CI supports many different programming languages such as C++, C, C#, Java, and PHP[68]. 
One of the advantages Travis CI has over Jenkins is that is don’t require a dedicated build/test server due to it being an online service. 
[bookmark: _Toc480990351]NUnit
NUnit is a unit testing framework for .NET. it follows the principles of xUnit [69]. xUnit is a collection of test frameworks available in most programming languages. It is designed to help developers automate their tests by using the same language as the application being developed. This is to make unit testing easier and not distract the developer/s from more important tasks. Its aim is to automate testing, providing the developer/s with feedback. This encourages them to test frequently therefor improving quality of the software.[70] NUnit supports writing test in any .NET language such as C#, Managed C++ and Visual Basic .NET. NUnit is open sourced which was developed by Charlie Poole, James Newkirk, Michael Two and others. NUnit uses attributes to identify test code such as Test and TestFixture. [69] Unlike Microsoft Unit Testing Framework [71] which requires Visual Studio to run and execute it is not supported by many CI tools such as Travis CI. [72]

[bookmark: _Toc480990352]Website Usability Guidelines 
For designing a user interface, Shneiderman.B[73] set eight principle which he called “golden rules” for developers to follow:
· Consistency: when similar actions are performed they, all follow the same actions required. Consistency between information such as text, menu and prompts should be kept. This includes the same colour, font, and layout.
· Cater for any level of user: All expertise of users should be handles wither they are novices or technical experts. Features such as explanative text and shortcuts can help cater for every individual.
· Informative feedback: When a user performs any action, information should be returned to the user informing them of what is happening. For smaller actions, it can be short and concise, for bigger action a more informative response can be displayed.
· Design dialogs to yield closure: Actions should have a beginning, middle and end. When an action is completed the user should be informed what the next set of actions are. This gives the user satisfaction that the action completed successfully.
· Prevent Errors: The system should be designed to minimise the risk of the user producing serious errors e.g. Text input error, the solution is to offer suggests and prevent the application from changing.
· Permit easy reversal of actions: Any action performed by the user should be easily reversed or undone.
· Support internal position of control: make the users the initiators of the action not the responders.
· Reduce short term memory load: The users short term memory can only hold so much information. It is therefore wise to develop a simple interface, data spanning over multiple pages be condensed.
Research-Based Web Design & Usability Guidelines developed by U.S. Department of Health and Human Services and U.S. General Services Administration[74] are updated guidelines to website design for health and human services, it was designed to address the need for a peer-reviewed  guidelines for website design. it is however applicable to any website. The guideline divided into eighteen sections:
· Design Process and Evaluation
· Optimizing the User Experience
· Accessibility
· Hardware and Software
· Homepage
· Page Layout
· Navigation
· Scrolling and Paging
· Headings, Titles, and Labels
· Links
· Text Appearance
· Lists
· Screen Based Controls
· Graphics, Images, and Media
· Writing Web Content
· Content Organisation
· Search
· Usability Testing
The guidelines are shown by relative performance by the study of existing literature and categorised by a five-star system for example, providing useful content and establishing that the user requirement of the website is meet are categorised by five stars. Example which the project must take into consideration are:
· Design for Common Browsers – develop and test using the most common browsers, the project must universally work across all common browsers.
· Use Black Text on Plain, High-Contrast Backgrounds – to allow easier reading of text.
Web Content Accessibility Guidelines (WCAG) [75], are guidelines produced by W3C to enable website who follow the guidelines to produce web content more accessible. This includes people with disabilities and user in general. WCAG define four principles:
· Perceivable - User components must be presented to users in the way they can perceive: Text alternatives must be provided for any content that is not text based. For any time-based media, alternatives must be offered e.g. Audio description. Content should be presented in different ways without losing context. Content should be easy to see and hear.
· Operable – User interface components and navigation: The website can be navigated and actions performable via keyboard, users are given enough time to perform actions and read content. Content or design of the website must not induce seizures, and the website must provide help to users to navigate the website and find content.
· Understandable – Information and operation of the user interface: Content that is text must be readable and be understood by the user. The website must not appear to operate in unpredictable ways and must help user avoid mistakes while correcting them.
· Robust: The website must maintain full compatibility with any web technologies including assistive technologies.

[bookmark: _Toc480990353]Parallel XML Processing Techniques  
Liu.L et al.[76] said the leap from single-core to multi-core changed computing, it enabled increased productivity and more powerful performance. XPath traditionally runs on a single-thread and will not take full advantage of multiple cores in a processor. Their solution was partitioning of the XML document in to lists of elements, first by creating two list one for ancestor elements and descendant elements from the root node. The descendants list is then spit into buckets, this is also done to the ancestor list but in relation to the descendants list. This to ensure all element within the individual buckets do not have a parent-child relationship or ancestor-descendant, with elements within that bucket. The results showed a much a higher speed up of 1.74 to 3.06 when using 2- 8 threads compared to single-threaded XPath. This is done by using XPath to search buckets instead of sequentially, this results in faster time to parse the XML document and find the required information. Lu.W et al.[77] introduced a data-parallel XML processes model called ParaXML. ParaXML makes use of ThreadCrew a stealing based load balancer class, ThreadCrew is a fixed number of threads that run at start-up simultaneously. Each ThreadCrew contains a local task queue, when an individual thread is out of work it will take work from other threads local task queue using a lock free deque structure. Processing is doing by visiting the element, check data contained within and extracting the child elements and placing it into the local queue. Because of the nature of ThreadCrew, other thread will try and steal elements from that local queue. If this is successful, the process repeats and continues until all elements are visited. This helps achieve load balancing within the group of threads. Execution of the ThreadCrew only stops when the XML file has been processed. ParaXML uses region and depth based partitioning control to optimise the performance. The result from ThreadCrew is a list of elements that matched the query provided. For a 59MB file the calculated speed up factor of 3.0 when using 4 threads compared to sequential processing. The basic idea for parallel XML parsing is scanning the document to gain the structure called the skeleton, parallel parsing follows this by using the skeleton to navigate the document. Kaur.N et al.[78] approach to XML parsing using multiple core using .NET. The approach involved splitting the document by segments using LINQ, which Kaur.N et al. said the quick element reading is highly optimized on .NET framework. A LINQ query was used to separate the document by second level tags of the document, the resulting segments were then placed in a list. After generating the list of segments, the CPU type is identified and the number of minimum threads is set to CPU cores multiplied by two. Using parallel LINQ each segment is loaded into XDocument, before extracting each element’s values and names which are then placed within a map. This was all done using LINQ. For the final phase the approach read the map filled by each processed segment, order each element into the correct hierarchy, and display the output. Results showed that when running two threads on a dual-core CPU, execution time was 109 milliseconds. When the thread count doubled, execution time increased to 156 milliseconds. This is contrast to a four core CPU. With two thread, execution time was 94 milliseconds. With four threads, execution time improved to 55 milliseconds.
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[bookmark: _Toc480990354]Conclusion
The literature review described the Agile Unified Process and the benefits it has over other agile methodologies. That REST is more lightweight and faster than SOAP. Experimentation into programming languages and XML found C# to be fastest at processing and parallel processing of XML documents generally split the document into smaller chunks.
The next chapter will discuss the research methodology and development methodology.


[bookmark: _Toc480990355]Research and Development Methodology
[bookmark: _Toc480990356]Research Overview
This chapter aims to detail the research process. The research question “What are the features and limitations of XML and JSON visualisation solutions”.
[bookmark: _Toc480990357]Research Process
The purpose of the research will be used to help develop the requirements of the design and development of the project. It will also be used to compare the functionality offered by this project. An inductive approach was use, the rationale for this was it would allow observations and conclusions to be drawn [79]. The process uses qualitative research, this is because features and limitations cannot be represented by numbers or statistics. The research methodology used was a case-study, the reason for case-study was to look at the context of functionality for XML and/or JSON processing that is currently available. Using an instrumental case-study to observe and gather the data. During the instrumental case-study, features and functionality of each product will be noted. The next step was analysis of the data, summarizing the features and limitation which relate to the visualisation of a document. This was done to relate the results to the scope of the project. This result of the complete data is in the literature review.
[bookmark: _Toc480990358]Research Deliverables 
The aim of the research is to deliver a list of features and limitations for solutions available on the market.
[bookmark: _Toc480990359]Development Methodology
The development methodology used for this project is the Agile Unified Process (AUP) [15].  The reasons this methodology was chosen over other software development methodologies is, 1) AUP is an agile methodology, agile allows reducing the complexity during planning and development. Agile is customer focused, this helps to create customer participation and involvement within the whole process. 2) AUP does not have the disadvantages of the waterfall methodology. The waterfall lifecycle requires all requirements and design to be built before any implementation. This can lead to unexpected consequences, the further on you go. For example, risks are not done upfront leading to a disaster if any risks become apparent. This leads to a failure of the project. Any changes to the project cannot be implemented without changing requirements due to the low adaptability of the methodology, therefore breaking the lifecycle. 3) AUP is based on the Rational Unified Process another agile methodology. AUP takes the core workflows from RUP and RUP’s emphasis on reuse of components from one project to the next decreasing development time. 4) AUP focuses on documentation that is produced only when needed and that they are Just Barely Good Enough (JBGE) [17], emphasising that producing documentation that would not be useful is a waste and producing documentation that JBGE is the most effective. Increase productivity. 5) AUP takes Test Driven Development from eXtreme Programming [11] , errors during implementation are reduced/removed and allows the design to be validated. 6) AUP only requires the use of one developer for the whole process, unlike Scrum and eXreme Programming. Scrum[80] requires the use of a Scrum master and team member/s, the workload is excessive compared to AUP. One of  the eXtreme Programming[11] principles is pair programming, this requires a minimum of two people therefor it is suitable for this project.
For documentation of diagrams, the project uses UML to create diagrams. This is required because AUP requires diagrams to be draw using UML due to it’s 
[bookmark: _Toc480990360]Conclusion
This section describes the case-study research methodology and Agile Unified Process design methodologies used for this project.
The next section describes the design and implementation stage of the project.


[bookmark: _Toc480990361]Design and Implementation
[bookmark: _Toc480990362]Problem Formulation
Solutions to visualise XML or JSON documents. either desktop applications[1] or online websites [3], [5], [6], [21], are either expensive or do not visualise document in a visual way. A potential solution to these problems is this project. The following sections will talk about the design and implementation.
[bookmark: _Toc480990363]Design
The main requirements of the project are:
· Allow the user to upload a document
· Process document 
· Create output
· Display output
· Allow the user to navigate the document
· Run server/service on Windows and Linux
The main requirements were gather by looking at the results of the research method and generating.
During the design, there was an investigation into the setting the foundations of the project. For example, programming language, web service etc. The choice of web service that was used in the project was a REST based architecture implementation, REST is more efficient, leaner and has less coupling compared to SOAP, another type of web service [24]. 
The design of the user interface and initial look into suitable graphical JavaScript libraries such as [81] to draw the needed objects for the UI to display. A custom option was selected to be the viable solution, this would allow it to be tailed and unique. As no library could be adapted for the needs of this project.
For the server programming language, C# was selected. Experimentation by Mahdee.A et al [37] showed C# to perform the best of all the tested programming languages when parsing XML. The project relies heavily on performance when parsing XML documents. Therefor it would not be fair to suggest that C# will not work well in the context of this project. C# also has many built in libraries to process XML documents such as LINQ to XML, C# can also run on Linux using Mono but there are limitations. For the handling of JSON, JSON.NET was chosen to take care of this. JSON.NET has many feature, the best of which is the JSON to XML. This allowed simple converting of JSON documents to XML and XDocument, this simplified the development and design of the processing aspect of the project. Separate methods would have to be used increasing development time and complexity. HttpListener was implemented over Windows Communication Foundation (WCF). This was because HttpListener is simpler to use and easier to implement initially, this allowed a quicker implementation. WCF is supported by Mono however during time evaluating WCF. It was more unstable when running a REST WCF server on Linux, than its current implementation. While HttpListener has been fully implemented on Mono. During implementation, it was decided to build using the factory and Singleton Factory method pattern
To run unit-testing on C#, originally the project used Microsoft Unit Testing (MSTest). But since iteration four, NUnit has been used as the testing framework. The change was brought about when it was decided to use Continuous Integration and GitHub. The rationale being to improve completeness and consistency during testing of the project. The selected service was Travis CI, free to use and has close integration with GitHub. Travis CI emails status updates on the current build, informing when the project has failed, this allowed quick remedy of the situation compared to physically checking the build status. Travis CI does not support MSTest [72], this was the reason for the change to NUnit. Jenkins was not selected because it required a local installation to run and work, the advantage to test the project on a Linux install via Travis CI was a deciding factor. Link to Project: https://travis-ci.org/allforme3/OSXJV
During the project, there was five iterations. Iteration one was the inception phase of the project. From iteration two onwards, each iteration spanned one elaboration, construction, and transition phase.



[bookmark: _Toc480990140]Table 5 Iteration and Use Cases
	Iteration
	Use cases used

	One
	N/A (Inception)

	Two
	UC1, UC8, UC9, UC10, UC11, UC12, UC13

	Three
	UC2, UC15, UC18, UC8, UC12, UC13

	Four
	UC5, UC4, UC3, UC6, UC7, UC19, UC16

	Five
	N/A 



During the inception phase. The initial scope of the project was defined. Use cases were created and initial versions of the documentations was started. This included the vision, supplementary requirements, and software development plan. For each iteration, the documents were updates and new one created. Such as the iteration plans and design models etc.
[bookmark: _Toc480990364]Implementation
A prototype was developed (Code on media) at the end of inception, the prototype was based upon the first Use Case, this was done to prove initial concepts created during this phase. This was done to show that the project was viable.
During the implementation of the iteration two, the solution that was developed was to first implement the REST architecture. The following was the implemented URI path and HTTP method required created:
[bookmark: _Toc480990141]Table 6 REST IT2 URI Table
	Method
	URI
	Function

	POST
	/Process
	ProcessDocument()
CreateGrid()
CreateView()




Here the URI to process a document can be called by sending a POST request to server_url/Process, with the POST request there must be a document or data send.
[image: ]
[bookmark: _Toc480990144]Figure 1 REST Implementation
Here is the code that implements the REST URI of Process.

[image: ]
[bookmark: _Toc480990145]Figure 2 Validation Check Document

The Singleton Validation Class handles validation of the document. An example of using a design method. Is created to check the document, depends on the type of document each are one though the respective parsers. If they fail the system catches the error and returned the reason It failed.
Iteration three implemented UC2 and the sub diagrams (See diagram above). Iteration three expanded the REST URI Table.


[bookmark: _Toc480990142]Table 7 REST IT3 URI Table
	Method
	URI
	Function

	POST
	/Process
	ProcessDocument()
CreateGrid()
CreateView()

	GET
	/Process/{Filename}/{Node-id}
	CreateView()



At iteration four principles of GRASP[82] begin to be used such as Low Coupling, High Cohesion, Pure Fabrication as well as Controller. Iteration four implement all error handling. Testing of this iteration was expanded to the error handling messages, tests passed.  
[bookmark: _Toc480990365]Parallel Experimentation
Between the fourth and fifth iteration, an experimentation was performed to see if multi-threading could improve the performance of the solution.
During testing of the application, it was discovered that two main parts of the system were performance bottlenecks. These being ProcessDocument and Output. Following a literature review into previous experimentations of multi-core XML processing [76][78][83]. It was discovered that implemented solutions involved splitting of the document before parsing. Some relied on a producing a skeleton to provide the logical structure of the document, this would be used to understand the document and where to split effectively. The proposed solution relies on inspiration from Kaur.N et al [78]. Their implementation used C# and LINQ, which are both used in this project.
Here was the code for the proposed solution for ProcessDocument:
[image: ]
[bookmark: _Toc480990146]Figure 3 ProcessDocument Multi-Threading Code


The proposed solution uses a skeleton and the second-level of the document to split between the amount of thread set. By default, it is four. Reasons why will be shown later. The skeleton is created when calling the class. By default, if the number of nodes within the second level is less than the number of threads times two. It defaults to single threaded operation, again reasons why it will be shown later. The disadvantages of this is, if the document only contains one second-level node but contains many elements the advantages of multi-threading is lost and this is not optimal but future work in this part is needed. If the number of nodes is bigger, all second-level nodes are places into a list. This is after the root node has already been process. To calculate the number of nodes per thread a simple calculation is performed:

Once this is calculated, each thread must know where to start indexing from and the list of nodes to process. The start position is first set to 1, root being index with 0. As each thread is created, the start is incremented with the number of nodes within each spread. If the number of nodes could not be spread evenly between each thread, an equation to calculate the last thread’s amount is performed:


From the previously created list of nodes a range of nodes are extracted. A new document is then built, a sub document. The number of nodes it contains is spread plus the difference. This is then passed to a function which extracts the data and inputs the completed Node into a list. The main thread then destroys the skeleton document, then wait for the thread’s to finishes working. The list containing the processed sub diagrams is sorted by index number, passed when creating the thread. For each item in the list the node is appended to the root node created at the beginning. 

For Output, things are different. The data object being processed is not a document but the internal object, Node. Created by ProcessDocument. However, the same method of splitting the workload can be performed. This is due to Node following the same internal structure as a document e.g. XML or JSON.
Here was the code for the proposed solution for Output:
[image: ]
[bookmark: _Toc480990147]Figure 4 Output Multi-Threading Code

Output follows the same process as ProcessDocument except Node replaces the document. 
The following were the test results for processing different file size. Each test was run five times to gain an average. The test system was a AMD FX 8350, 16GB RAM, 250GB Solid State Drive running Windows 7 Service Pack 2 machine. During each run, the file would be moved to a random folder name. They would also have a random name before being read back into the system before testing. This was done to exclude caching affecting the results. The test also compared if using a single threaded output version was quicker than the multi-threaded equivalent. Eight runs are performed:
· 1 Thread Process / 1 Thread Output
· 1 Thread Process / 4 Thread Output
· 2 Thread Process / 1 Thread Output
· 2 Thread Process / 2 Thread Output
· 4 Thread Process / 1 Thread Output
· 4 Thread Process / 4 Thread Output
· 2 Thread Process / 1 Thread Output
· 8 Thread Process / 8 Thread Output
Results[image: ]
[bookmark: _Toc480990148]Figure 5 XML File 42KB Test Average Results

[bookmark: _Toc480990149]Figure 6 XML File 4.2MB Average Test Results

[bookmark: _Toc480990150]Figure 7 XML File 31MB Average Test Results

[bookmark: _Toc480990151]Figure 8 XML File 120MB Average Test Results
The results of the experimentation showed that. For small files, multi-threaded decreased performance. The single threaded version ran eight times faster than when eight threads were run for both process and output. The result also showed a difference when comparing the two eight thread’s results. When using the single threaded output, it was four times faster than when using 8 thread’s. Generally, as the file size increases. The time taken when using multiple thread’s decreases. The difference between four and eight threads for the last three tests results, don’t have the same margins as two and four thread’s. This either by attributed to my test system, where further testing is needed on another machine or C# doesn’t manage thread’s utilisation well. This is the reason for the default four threads when calling the function within the system. 
Conclusion
The test results showed that for small files multi-threading hurts the performance, and only when bigger files are used do we see the performance gain when using more than one thread becomes apparent. The results showed, that thread creation can cause performance degradation when using small files. 
Iteration five started after the parallel experimentation. During this iteration, the coded developed for the parallel experiment was implemented into the main project. The testing was increased in scope to test the parallel methods and compare the result when executing.
[bookmark: _Toc480990366]Conclusion
This section justifies the design choices such as using C#, REST architecture design and implementation details such as parallel experimentation and results gained showed that performance gains are only apparent when a larger file is used.
The next section will evaluate the project, based upon the aims and objectives set at the beginning. 

[bookmark: _Toc480990367]Evaluation
The evaluation of the project will be based upon the aims and objectives set out at the beginning of this project. The aim of the project is to:
· To develop an open source XML and JSON visualisation software.
And the objectives were:
· Research existing application’s functionality and limitations.
· To develop an open source application to correctly process and displays XML and JSON files.
· To work across multiple platforms and operating systems utilising web technology.
· [bookmark: _Hlk480980800]To evaluate the functionality of the application with similar products (Commercial and non-commercial).
Objectives, Research existing application’s functionality and limitation. Was it met? Yes, the case-study performed in research methodology discover that the main features of the solutions were:
· Visualisation of XML – either though graphical or tree-based example.
· Support for many type of documents – XML, JSON etc.
· Validation of documents – XML and JSON.
Limitations were discovered to be:
· Operating System limitations - Only works on a Windows machine etc.
· Max File size – 10MB for being the smallest.
To develop an open source application to correctly process and display XML and JSON files. What it met? Yes. Shown in Figure 11 Screenshot of the OSXJV is the home page of the product. After processing an XML, Figure 9 Sample of XML Test Data show a small section of the sample of data:


[image: ]
[bookmark: _Ref480980390][bookmark: _Toc480990152]Figure 9 Sample of XML Test Data
The screenshot shown in Figure 11 Screenshot of OSXJV After Processing shows that the application correctly processes the XML document.
[image: ]
[bookmark: _Ref480977833][bookmark: _Toc480990153]Figure 10 Sample of the JSON Test Data
Figure 10 Sample of the JSON Test Data is a sample of the test data used to test the JSON implementation.
To work across multiple platforms and operating systems utilising web technology. Was it met? Yes. The application is based upon the REST architecture built with C#. The server implementation can be deployed on Linux, Unix or Windows operating systems, there is no coupling to an operating system. Client side uses HTML and JQuery web technologies to be run on any supported platform such as Chrome and Firefox. The User Interface can be implement away from the server and it would still perform correctly with only the adjustment of the URL it called.
The client side languages used all have implementations on nearly all operating system. During testing of the system used a Linux operating system to build and run the tests developed, this showed that the server can be installed on multiple environments.
One of the aims is to evaluate the functionality of the application with similar products. Compared to XMLSpy[1] the main application used for process and visualising XML documents. XMLSpy uses a tree view to visualise an XML document and a visualised XML schema. This id in contrast with the OSXJV (This solution), visualisation of the xml document and schema of both applications are the same. XMLSpy includes a JSON editor to view JSON files, while this is out of the scope of this project to edit the document. This solution visualises the JSON document. Both applications perform validation, however XMLSpy includes extra validation of the XML with a schema documentation. Whereas this solution can validate XHTML but this is unknown from XMLSpy due to missing research. Elements of node viewer found within XMLSpy allow easy copy and paste to other applications such as Microsoft Excel, this solution does not offer that. XMLSpy also offers code generation from XML schema, again this solution doesn’t offer that. However, it is out the scope of this project. XML Spy also allows converting XML to JSON and vis-verse, while the solution in the current state cannot do this, It can be implemented with a few changes. The main advantage over XMLSpy is that it only requires the user to have a browser, enabling access to a bigger customer base.  Whereas XMLSpy can only run on Windows.
Compared to Web based application, OSXJV is much more capable. Code Beautify  XML [5] and JSON Viewer [21] and XV – XML Viewer[3] for example:
Compared to Code Beautifier, this solution offers an improved viewer of the document and can visualise XML schemas. It can also perform validation on more types of files. This solution however cannot export to different types of files.
XV - XML Viewer is the application with the least number of features. Only offering a search functionality, syntax highlighting and tree-based XML visualisation. The disadvantage of the application is it can only be run within chrome.

[bookmark: _Toc480990143]Table 9 Comparison of Existing Products and OSXJV
	Function
	OSXJV
	XMLSpy
	Code Beautify XML and JSON Viewer
	XV – XML Viewer

	Application Type
	Online based
	Windows Application
	Online based
	Chrome Extension

	Convert XML to JSON
	No
	Yes
	Yes
	No

	Can Format XML documents
	No
	Yes
	Yes
	No

	Can export CSV files
	No
	Yes
	Yes
	No

	Search XML
	No
	Yes
	No
	Yes

	Syntax Highlighting
	No
	Yes
	No
	Yes

	Max File Size
	Unlimited, depends on time taken.
	Unknown
	10MB
	10MB

	Validation

	XHTML
	Yes
	Unknown
	No
	No

	XML
	Yes
	Yes, and schema validation
	Yes
	No

	JSON
	Yes
	Yes
	No
	No

	XML schema
	Yes
	Yes
	No
	No

	Viewer of documents

	XML
	Node-based
	Node-based
	Tree-Based
	Tree-based

	JSON
	Node-based
	No
	Tree-Based
	No

	XML Schema
	Node-based
	Tree-Based
	No
	No

	XHTML
	Node-based
	Tree-Based
	No
	No


This table show the comparison of features between the applications.
Future implementation of OSXJV should include search functionality and export functionality.
Th aim of comparing applications and features have been met.
If this project was to be do again, the research methodology would be changed, the develop focused on features found of existing products and limited the scope of development of something brand new, however time management would have prevented this realistically. 


[bookmark: _Toc480990368]Conclusions and Recommendations
[bookmark: _Toc480990369]Summary
In summary, the literature review justified using a method over others e.g. REST, benefits of using processes such as continuous integration to help during development, as well as an understanding at solutions being proposed and experimented to find a solution to multi-core XML processing. The research methodology was a suitable solution to finding information on existing products and using that to design the requirements. The Agile Unified Process the design methodology for this project, the iterative method allowed any changed requirements to be easily changed and adapted. During the experimentation to produce increase performance when processing documents it was found that the constraints are thread creation with the small sized files and during evaluation, the aim and objectives were met and discussed, while the project is a viable alternative to existing products there is a lot more potential to expand and include other features.
[bookmark: _Toc480990370]Conclusion
The research methodology captured the features and limitations of the existing application to allowed the generation of user requirements to be much easier. The literature review justified using REST as the web service and research into previous experimentation of XML parsing in selecting C# as the main development language. This satisfied the aim to use different operating system when using Mono. Using the Agile Unified Process as the development methodology improved workflow and productivity when developing this project. While the User Interface was not fully developed during the implementation it was good enough to prove that the system worked. The solution satisfied the aim and objective of this project but further work is required to offer a feature rich alternative to other products. 
[bookmark: _Toc480990371]Recommendations for Further Research
Research into different threading techniques or parallel methods to improve processes of the documents is recommended. The licence to be used when distributed must be careful researched and implemented.
[bookmark: _Toc480990372]Suggestions for Further Work
Further work on this project should experiment with different types of web service implementation including but not limited to, WCF. Upon completion of further research, more experimentation should be performed to increase performance using performance technics identified. Introduce a search functionality, this would be great for bigger documents. Syntax highlight is a possibility and editing of documents would be a major feature. Full development of the user interface is required.

















[bookmark: _Toc480990373]Reflection
On the whole I believe the project went okay, my best part being the implementation of the solution and my weakest part being the case-study. Generally, I find understand research methodologies hard. Research philosophies are hard to understand. One fatal flaw was not understanding the project being a case- study till it was too late. My assumption was it was literature-review only and that would be valid as a means of gathering research for the question purposed. This was error duly on my part and I should have made every effort to confirm this.
During implementation, all risks were placed within the risk list, this allowed me to understand of risks before implement any code negating the problems they can cause. Some stages of the iteration process could have been conducted in better manor, e.g. time management was not the best. Looking back on the project, it becomes clear to me that the potential to do more work and improve the project could have been done. User interface should have had more work done etc.  
However, using an agile methodology has allowed me to see the benefits of the iteration process and that development of small chunks of the system is more meaningful and effective to producing a good solution. Testing before and after an implementation was a major benefit in understanding when code become good enough and works. This helped me to prevent scope creep, which I must admit is a downside of myself. 
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[bookmark: _Hlk480807233]Currently there is an opportunity to develop a free open source service that takes large data files (XML,XSD and JSON). Processing them into a improved visual format that the current free services currently do not do.
[bookmark: _Toc480990379]Positioning
[bookmark: _Toc480990380]Business Opportunity
[bookmark: _Hlk480807095]There are many existing products available on the market and online for free, these offer different levels of visualisations and tools. From simple tree based diagrams to custom tables and objects, many advanced product cost considerable amounts of money to purchase. These don’t appeal to individual developers who need a quick way of visualising a simple or complex XML, XSD or JSON file. Or developers who cannot afford high-end software or is unlikely to use it more than a few times and justifying the costs.
[bookmark: _Toc480990381]Problem Statement
[bookmark: _Hlk480807279]Free solutions on the Internet are simple and don’t support large data file sizes. Some only accepting a maximum file size as small as 10MB, this isn’t suitable for developers that have big files such as configuration data for a game etc. The export format in many free online services are tree based visualization which depending on the file, data could be removed unnecessarily and such data is then becomes abstracted and unusable in that current representation.
	The problem of

	Support of Large Files


	affects

	Everyone.


	the impact of which is

	The file cannot be processed.

	a successful solution would be

	That accepts and successful processes the file.



[bookmark: _Toc480990382]Product Position Statement
The service offers a way to upload large files and visualise software in a different visualised representation. It will be the first software/service that can visualise XML in a table based format.
	For
	Anyone

	Who
	Process Large Files

	The Service
	 is a Tool

	That
	Accepts large files and visualizes them to the end-user

	Unlike
	XV-XML Viewer

	Our product
	Will accept and correctly process the large file sizes



[bookmark: _Toc480990383]Alternative and Competition
XMLSpy – Software developed by Altova, Costs € 399.00 for Professional edition and €799.00 for Enterprise Edition. XSD can be visualised in a table based view however XML cannot.
Code Beautify XML Viewer & JSON Viewer – An online service that sorts XML and JSON and correct whitespace. Allows displaying the data in a tree-based format.
XV  XML Viewer – An online service for viewing XML data and visualizing that in an tree based format.
[bookmark: _Toc480990384]Stakeholder and User Descriptions
[bookmark: _Toc480990385]Stakeholder Summary
	Name
	Description
	Responsibilities

	Project Guidance 
	Makes sure the project is following the correct path
	- monitors the project's progress 



Stakeholder Profiles
	Representative
	Dr Glenn Jenkins

	Description
	Project Guidance

	Type
	Expert

	Responsibilities
	To provide requirements and guidance for the finished product. He is the customer.

	Success Criteria
	Finished product/Service.
With an open source solution.

	Involvement
	Requirements Reviewer

	Deliverables
	Product

	Comments / Issues
	Time Management



[bookmark: _Toc480990386]Key Stakeholder or User Needs
[bookmark: 4.__________________Product_Overview][bookmark: _Toc480990387]Product Overview
	Need
	Priority
	Concerns
	Current Solution
	Proposed Solutions

	Need to be user friendly
	 High
	 Usability
	 None
	 Grid based with minimal buttons

	Need to respond quickly
	Medium
	Response time
	None
	Multi-threaded processing

	Needs to process large files
	Medium
	Usage
	None
	Multi-threaded processing, compressing

	
	
	
	
	
	



[bookmark: _Toc480990388]Product Perspective
The product is a self-contained web service, however it relies on an interface with the end-user browser to input and display the end-product this being a browser that is installed by the user.
[image: ]
[bookmark: _Toc480990389]Product Function
	Customer Benefit
	Supporting Features

	Can be accessed from anywhere
	Users can access the product, if they have access the browser.

	No installation required
	User don’t have to install any software, time isn’t lost waiting for it to install. 
Users can quickly load the website and upload document to it for processing

	User can see detailed information 
	The produced result from the product will allow them to better understand the document structure and the data it contains.



[bookmark: _Toc480990390]Assumptions and Dependencies
The product will be hosted on a Windows or Linux based server however if this change, the vision will also need to change unless supported by Mono a virtualisation tool that can allow it to be hosted within Linux this will not need the vision to change.
[bookmark: _Toc480990391]Cost and Pricing
Costs involve the hosting of the product and maintenance, however due to the open source nature, new features and bug fixes should be developed for free within a community of authorised/approved developers etc.
[bookmark: _Toc480990392]Licensing and Installation
As the product is a web service there will be no installation required for the user, Licensing will be the terms and conditions that state that product is used as is and without warranty and we will not be held accountable for any lose of data when using the service, including but not limited to loss of files or documents etc. The server component of the product will be provided by a simple executable program.
[bookmark: _Toc480990393]Product Features
· Allow uploading of XML, XML schema or JSON documents to be processed and displayed.
The end-user can input a document within the website, that is then sent to the system to be processed. After being process the system beautifies the output allowing the end-user to visually see the data that is now displayed on the webpage.
· To navigate through the document and view the detailed information on that section.
The end-user can select a node from a processed list, this that changes the view and shows information about the selected node.
[bookmark: _Toc480990394]Constraints
· Must be completed by March 2017
· Limit on file size: 40-50MB
[bookmark: _Toc480990395]Quality Ranges
Availability: The product must be available 24/7, 365 days a year.
Usability: The product should be easy to use and intuitive.
[bookmark: _Toc480990396]Other Product Standards
[bookmark: _Toc480990397]Applicable Standards
1. Website and System must comply with HTML Standard by W3C.
[bookmark: _Toc480990398]System Requirements
The end user must use a compatible browser to access the product, any modern web browser will suffice. 
[bookmark: _Toc480990399]Performance Requirements
The system must process and display to the user as soon as possible within 5-15 seconds on average (Proportional increase with file size is acceptable).
[bookmark: _Toc480990400]Documentation Requirements 
[bookmark: _Toc480990401]User Manual
A user manual is not applicable to this product, due to it not being physically distributed. However, source code documentation will be produced. This is to allow further work on the product by other individuals.
[bookmark: _Toc480990402]Online Help
Online help will be developed to help the user to understand its workings and allow them to correctly use the website.
[bookmark: _Toc480990403]Labelling and Packaging
N/A due to the non-physical release.



[bookmark: _Toc480990404]Glossary
[bookmark: _Toc480990405]Revision History
	Version
	Date
	Description
	Author

	Inception Draft
	28/11/2016
	To include terminology used in inception
	Allan Blundell

	
	
	
	



[bookmark: _Toc480990406]Terms
	Term
	Description and Information
	Aliases

	Extensible Markup Language
	A format used to describe data. Typically used to transfer data mainly on the Internet. Development started in 1996.
	.xml
XML

	JavaScript Object Notation
	A lightweight data-interchange format. Easy for humans to read and write. It is easy for machines to parse and generate. Developed in 1999.
	.json
JSON

	XML Schema Definition
	Is used to describe the element structure of an XML file.
	.xsd
XSD
XML Schema

	Open Source XML and JSON Visualisation Software
	This product
	OSXJV

	Open Source
	Open Source is a free to use, allows viewing and edited source code. Some are subject to open source licences. 
	OS

	Source Code
	The Programming language syntax
	

	Licence
	A contract used to impose what you can and cannot do.
	

	REST
	Restful state transfer, a web service architecture 
	






[bookmark: _Toc480990407]Risks
[bookmark: _Toc480990408]Resource Risks
[bookmark: _Toc480990409]Organisational
· High - The methodology might be too complex for the project resulting in confusion and misunderstanding – solution is to spend time learning the methodology.
[bookmark: _Toc480990410]Funding
· N/A
[bookmark: _Toc480990411]People
· Medium - The developer might not be skilled enough in certain software techniques, time will be lost to understand and learn the new skill – solution is too use familiar technologies and techniques. 
· The developer needs to continue to believe in the project, else time will be spent keeping away from the project – Solution is too use smaller iterations.
[bookmark: _Toc480990412]Time
· High - There might not be enough time to complete the project – Solution is correctly time manage.
[bookmark: _Toc480990413]Business Risks
· Medium - Requirements might be too broad and guessing the end-user my result – solution is to keep track of requirements and perform analysis on these requirements.
[bookmark: _Toc480990414]Technical Risk
[bookmark: _Toc480990415]Scope Risks
· Medium - The features need to be set otherwise scope creep will happen – solution is to closely monitor the progress of the project.
[bookmark: _Toc480990416]Technological Risks
· Low - The technology used might contain bugs – solution is to use minimise the risk of bugs affecting the program.
[bookmark: _Toc480990417]External dependency risk
· Low - An External Library my become deprecated or unusable – Solution is to include hard copies of the libraries during distribution and installation.



	Date
	Version
	Description
	Author

	12/12/16
	Draft
	Initial release - draft
	Allan Blundell

	21/01/17
	Iteration 3
	Redraft
	Allan Blundell

	 
	 
	 
	 

	 
	 
	 
	 


Revision History

[bookmark: _Toc480990418]Supplementary Requirements
The purpose of this document is to define requirements of the Open Source XML, JSON Virtualisation (OSXJV). This Supplementary Specification lists the requirements that are not captured in the use cases. The Supplementary Specifications and the use-case model together capture a complete list of requirements of the system.
[bookmark: _Toc480990419]Usability
No user training required except a requirement on how to understand and use a web browser. It’s highly unlikely the target audience of this product will be required to learn how to use a web browser. On-line help to be provided in how to use the website.
[bookmark: _Toc480990420]Reliability
The system will be available 24 hours per day, 7 days per week.
[bookmark: _Toc480990421]Recoverability
The server contains measures that enable it to safely recover from 
[bookmark: _Toc480990422]Performance
[bookmark: _Toc480990423]Multiple Users
The system must be able to sustain multiple- users at any one time.
[bookmark: _Toc480990424]File Size
The system is expected to cope with large files up to including 40MB-50MB 
[bookmark: _Toc480990425]Supportability
[bookmark: _Toc480990426]User Documentation
Due to the requirement to the end user of only a web browser support isn’t needed.
[bookmark: _Toc480990427]Product Development 
To support further development of the product source code documentation is required.
[bookmark: _Toc480990428]Implementation Constraints
[bookmark: _Toc480990429]Server Operating System
Must be deployable to Linux or Windows operating system.
[bookmark: _Toc480990430]User Interface
Limit to 200 child nodes are show this to not crash the browser when loading.
[bookmark: _Toc480990431]Free Open Source Components
The system must be at times be developed using open source software where possible. Unless constraints discovered during development or research require the approach to change. Which this shall no longer apply.  



[bookmark: _Toc480990432]Revision History
	Date
	Version
	Description
	Author

	09/12/2016
	1.0
	First Draft
	Allan Blundell

	12/01/2017
	1.1
	Refactor
	Allan Blundell

	03/03/2017
	1.2
	Refactor Phase Plan
	Allan Blundell

	07/04/2017
	1.3
	Refactor
	Allan Blundell


[bookmark: _Toc447095880]
[bookmark: _Toc480990433]Software Development Plan
[bookmark: _Toc524312826][bookmark: _Toc480990434][bookmark: _Toc456598586][bookmark: _Toc456600917][bookmark: _Toc523117788]Introduction
[bookmark: _Toc524312827][bookmark: _Toc480990435]Purpose
[bookmark: _Toc524312828]The objective of this Software Development Plan is to define the development activities in terms of the phases and iterations required for developing and implementing the Open Source XML AND JSON Visualisation Software.
[bookmark: _Toc480990436]Scope
This Software Development Plan describes the plan to be used. The scope of this document is based upon the product requirements of OSXJV
[bookmark: _Toc524312829][bookmark: _Toc480990437]Definitions, Acronyms, and Abbreviations
Any terms, acronyms and abbreviations used in the document can be found in the glossary.
[bookmark: _Toc524312830][bookmark: _Toc480990438]References
1. Vision
2. Glossary
3. Risk List

[bookmark: _Toc524312831][bookmark: _Toc480990439]Overview
This Software Development Plan contains the project overview, its deliverables. As well as the Management Process which includes the phase plan, project schedule.   
[bookmark: _Toc524312832][bookmark: _Toc480990440]Project Overview
[bookmark: _Toc524312833][bookmark: _Toc480990441]Project Purpose, Scope, and Objectives
This Software Development Plan describes the plan to be used for developing OSXJV. The details of the individual iterations will be described in the Iteration Plans.
[bookmark: _Toc524312834][bookmark: _Toc480990442]Assumptions and Constraints
Constraints for the project are maximum file size, there must be a set limit when processing files.
[bookmark: _Toc524312835][bookmark: _Toc480990443]Project Deliverables
· Vision
· Glossary
· Supplementary Specifications
· Use-case
· Risk List
· Design Models
· Use Cases
· Build
· Source Code Documentation
· Iteration Plans

[bookmark: _Toc524312836][bookmark: _Toc480990444]Evolution of the Software Development Plan
[bookmark: _Toc524312837]The Software Development Plan will be revised prior to the start of each Iteration phase.



[bookmark: _Toc480990445]Project Organization
[bookmark: _Toc524312838][bookmark: _Toc480990446]Organizational Structure
	N/A
[bookmark: _Toc524312840][bookmark: _Toc480990447]Roles and Responsibilities

	Person
	Agile Unified Process Role

	Allan Blundell
	All the project



[bookmark: _Toc524312841][bookmark: _Toc480990448]Management Process
[bookmark: _Toc524312842][bookmark: _Toc480990449]Project Estimates
	There are no costs involved during development of this project.
[bookmark: _Toc524312843][bookmark: _Toc480990450]Project Plan
[bookmark: _Toc524312844][bookmark: _Toc480990451]Phase Plan

	Phase
	No. of Iterations
	Start
	End

	Inception Phase
	1
	Week 1
	Week 10

	Elaboration Phase
	5

	Week 10
	Week 30

	Construction Phase
	
	
	

	Transition Phase
	
	
	



	Phase
	Description
	Milestone

	Inception Phase
	The Inception Phase will find the requirements and build use cases.
Development of a prototype will also be done.
	OSXJV get the go ahead or not.
Prototype Created

	Elaboration Phase
	The Elaboration Phase will analyse the requirements and will develop the architectural prototype. Design Models will be built and all major use case used.
	

	Construction Phase
	During the Construction Phase, each iteration builds a section of release one and is tested.
	

	Transition Phase
	The Transition Phase, development of documentation for OSXJV is done and refined at this stage and prepares for release. 
	At the end of all the Transition phases the Product can be released.




[bookmark: _Toc524312845][bookmark: _Toc480990452]Iteration Objectives

	Phase
	Iteration
	Description
	Risks Addressed

	Inception Phase
	Iteration One
	Defines Initial User Requirements, Software Development Plan, Initial Vision.
	Clarity on Requirements
Develops Project Scope.
Prototype proves initial vision


	Elaboration Phase
	Iteration Two to Four
	Completes analysis and design for OSXJV
	Proves Architecture

	Construction Phase
	Iteration Two to Four
	Implements design and tests 
	Implementation works

	Transition Phase
	Iteration Two to Four
	Release one Tested and released
	



[bookmark: _Toc524312846][bookmark: _Toc480990453]Releases
This software Development Plan address the first release of OSXJV
Release One (1.0):
· Allow uploading of documents
· Process documents to output
· Display Output
· Selecting of Element
· Display New Element
[bookmark: _Toc524312847][bookmark: _Toc480990454]Project Schedule

	Milestone
	Target Date

	Iteration One
	31/11/2016

	Inception

	Iteration Two
	15/01/2017

	Elaboration
	10/01/2017

	Construction
	13/01/2017

	Transition
	15/01/2017

	Iteration Three
	10/02/2017

	Elaboration
	29/01/2017

	Construction
	06/02/2017

	Transition
	10/02/2017

	Iteration Four
	29/02/2017

	Elaboration
	21/02/2017

	Construction
	28/02/2017

	Transition
	29/02/2017

	Iteration Five
	03/04/2017

	Elaboration
	21/03/2017

	Construction
	28/03/2017

	Transition
	03/04/2017




[bookmark: _Toc447095892][bookmark: _Toc512930361][bookmark: _Toc447095893][bookmark: _Toc512930362][bookmark: _Toc430447687][bookmark: _Toc447095894][bookmark: _Toc512930363][bookmark: _Toc430447688][bookmark: _Toc430447689][bookmark: _Toc447095895][bookmark: _Toc512930364][bookmark: _Toc430447690][bookmark: _Toc447095896][bookmark: _Toc512930365][bookmark: _Toc447095897][bookmark: _Toc512930366][bookmark: _Toc430447691][bookmark: _Toc447095898][bookmark: _Toc512930367][bookmark: _Toc447095908][bookmark: _Toc512930368][bookmark: _Toc480990455][bookmark: _Toc513004379][bookmark: _Toc523117811]
[bookmark: _Toc480990456]Project Monitoring and Control
[bookmark: _Toc447095909]Requirements Management
[bookmark: _Toc447095910]The requirements for this system are captured in the Vision [1] document.
Schedule and Budget Control
	N/A
[bookmark: _Toc447095912]Quality Control
During Transition Code is tested to ensure high quality standard. Any defects are corrected until the high quality is meet.
[bookmark: _Toc447095915]Risk Management 
[bookmark: _Toc447095916]	See Risk List [3].
[bookmark: _Toc447095917][bookmark: _Toc512930369][bookmark: _Toc447095932][bookmark: _Toc512930370][bookmark: _Toc480990457]Annex 
N/A


[bookmark: _Toc480990458]Iteration Plan
[bookmark: _Toc480990459]Revision History
	Date
	Version
	Description
	Author

	20/09/2016
	1.0
	First Draft
	Allan Blundell

	15/10/2016
	1.1
	Update Plan
	Allan Blundell

	23/10/2016
	1.2
	Update Plan
	Allan Blundell

	02/12/2016
	1.3
	Final Update 
	Allan Blundell


[bookmark: _Toc480990460]Introduction
This iteration plan is to describe Iteration one of the of the project or inception.
[bookmark: _Toc480990461]Purpose
The purpose of this plan is to detail and describe the plan of Iteration one. The resources and Use Cases involved. As well as the intended plan for this iteration.
[bookmark: _Toc480990462]Scope
This iteration is associated with the first iteration of the development of the Open Source XML, JSON Visualization software. The Use case documentation will be influenced and updated though out this iteration as well as the vision, glossary, and secondary requirements.
[bookmark: _Toc480990463]Definitions, Acronyms, and Abbreviations
Any definitions, acronyms and abbreviations used will be found in the glossary [2] document.
[bookmark: _Toc480990464]References
1. Vision
2. Glossary
[bookmark: _Toc480990465]Plan
The plan is to plan the stages of the inception phase. 
	Task
	Start
	End

	Start Inception
	23/09/2016
	23/09/2016

	Gather requirements
	23/09/2016
	30/09/2016

	Develop Use Cases
	1/10/2016
	7/10/2016

	Start Risk List
	7/10/2016
	7/10/2016

	Develop System Sequence Diagram
	7/10/2016
	14/10/2016

	Start Vision
	15/10/2016
	16/10/2016

	Start Supplementary Requirement
	17/10/2016
	18/10/2016

	Start Glossary
	21/10/2016
	21/10/2016

	Start Software Development Plan
	6/11/2016
	6/11/2016

	Build Prototype
	7/11/2016
	31/11/2016

	Finish Inception
	31/11/2016
	31/11/2016



The following deliverables or artefacts will be generated and reviewed during Iteration one:
	Artefact Set
	Deliverable

	Requirements (Model)
	Use Cases
Glossary
Supplementary Specification
Vision Document
Software Development Plan
Risk List



[bookmark: _Toc480990466]Resources
The resources used will be a single person.
[bookmark: _Toc480990467]Use Cases
	N/A
[bookmark: _Toc480990468]Evaluation Criteria
	N/A Due to this being the Inception Phase.

[bookmark: _Toc480990469]ITERATION PLAN
[bookmark: _Toc480990470]Revision History
	Date
	Version
	Description
	Author

	31/11/2016
	1.0
	First Draft
	Allan Blundell

	14/12/2016
	1.1
	Update Plan
	Allan Blundell

	16/01/2017
	1.2
	Final Update 
	Allan Blundell



[bookmark: _Toc480990471]Introduction
This iteration plan is to describe Iteration two of the of the project.
[bookmark: _Toc480990472]Purpose
The purpose of this plan is to detail and describe the plan of Iteration two. The resources and Use Cases involved. As well as the intended plan for this iteration.
[bookmark: _Toc480990473]Scope
This iteration is associated with the second iteration of the development of the Open Source XML, JSON Visualization software. The Use case documentation will be influenced and updated though out this iteration as well as the vision, glossary, and secondary requirements.
[bookmark: _Toc480990474]Definitions, Acronyms, and Abbreviations
Any definitions, acronyms and abbreviations used will be found in the glossary [2] document.
[bookmark: _Toc480990475]References
3. Vision
4. Glossary
[bookmark: _Toc480990476]Plan
The plan is to develop the first main use case, UC1: Receiving a document and converting it to html, outputting to the end-user.
	Task
	Start
	End

	Start Elaboration
	01/12/2016
	01/12/2016

	Develop Domain Diagram
	03/12/2016
	03/12/2016

	Develop System Sequence Diagram
	06/12/2016
	06/12/2016

	Develop Detailed Design Diagram
	10/12/2016
	15/12/2016

	Develop Class Diagram
	16/12/2016
	22/12/2016

	Refine Use cases
	22/12/2016
	22/12/2016

	Develop Tests
	23/12/2016
	10/01/2016

	Finish Elaboration
	10/01/2017
	10/01/2017

	Start Construction
	11/01/2017
	11/01/2017

	Implement Class Diagram
	11/01/2017
	11/01/2017

	Test Implementation
	12/01/2017
	12/01/2017

	Refactor Implementation
	13/01/2017
	13/01/2017

	Finish construction
	13/01/2017
	13/01/2017

	Start Transition
	14/01/2017
	14/01/2017

	Unit Testing
	15/01/2017
	15/01/2017

	Finish Transition
	15/01/2017
	15/01/2017



The following deliverables or artefacts will be generated and reviewed during Iteration two:
	Artefact Set
	Deliverable

	Requirements (Model)
	Use Cases (Update)
Glossary (Update if Necessary)
Supplementary Specification (update)
Vision Document (update)
Design Model
Software Development Plan(Update)



[bookmark: _Toc480990477]Resources
The resources used will be a single person.
[bookmark: _Toc480990478]Use Cases
The Use case to be used in this iteration are:
· UC1: Receiving a document and converting it to html, outputting to the end-user
· UC8: User Sends Request to System with Document
· UC9: System Extracts Document from Request
· UC10: System Validates the Document
· UC11: System Processes Document to7 Internal Format
· UC12: System Builds Output from Internal Format
· UC13: System Sends Response to User
These will be expanded upon in the elaboration phase.
[bookmark: _Toc480990479]Evaluation Criteria
The evaluation criteria will be tested on the completed implementation produced from the use cases. if they satisfy the test cases developed from this iteration, and if they pass the quality required in the project.



[bookmark: _Toc480990480]ITeration plan
[bookmark: _Toc480990481]Revision History
	Date
	Version
	Description
	Author

	16/01/2017
	1.0
	First Draft
	Allan Blundell

	10/02/2017
	1.1
	Final 
	Allan Blundell



[bookmark: _Toc480990482]Introduction
This iteration plan is to describe Iteration three of the of the project.
[bookmark: _Toc480990483]Purpose
The purpose of this plan is to detail and describe the plan of Iteration three. The resources and Use Cases involved. As well as the intended plan for this iteration.
[bookmark: _Toc480990484]Scope
This iteration is associated with the third iteration of the development of the Open Source XML, JSON Visualization software. The Use case documentation will be influenced and updated though out this iteration as well as the vision, glossary, and supplementary requirements.
[bookmark: _Toc480990485]Definitions, Acronyms, and Abbreviations
Any definitions, acronyms and abbreviations used will be found in the glossary [2] document.
[bookmark: _Toc480990486]References
5. Vision
6. Glossary
[bookmark: _Toc480990487]Plan
The plan is to develop the alternative flows of all main use cases.
	Task
	Start
	End

	Start Elaboration
	16/01/2017
	16/01/2017 

	Refine Domain Diagram
	16/01/2017
	18/01/2017

	Refine Detailed Design Diagram
	18/01/2017
	20/01/2017

	Refine Class Diagram
	14/02/2017
	14/02/2017

	Refine Use cases
	16/02/2017
	21/02/2017

	Add Tests
	22/02/2017
	26/02/2017

	Refine Vision
	26/02/2017
	26/02/2017

	Refine Supplementary Specifications
	28/02/2017
	28/02/2017

	Refine Risk List
	29/02/2017
	29/02/2017

	Finish Elaboration
	29/01/2017
	29/01/2017

	Start Construction
	30/01/2017
	30/01/2017

	Implement Class Diagram
	11/01/2017
	11/01/2017

	Test Implementation
	12/01/2017
	12/01/2017

	Refactor Implementation
	13/01/2017
	13/01/2017

	Finish construction
	06/02/2017
	06/02/2017

	Start Transition
	07/02/2017
	07/02/2017

	Unit Testing
	07/02/2017
	10/02/2017

	Finish Transition
	10/02/2017
	10/02/2017



The following deliverables or artefacts will be generated and reviewed during Iteration three:
	Artefact Set
	Deliverable

	Requirements (Model)
	Use Cases (Update)
Glossary (Update if Necessary)
Supplementary Specification (update)
Vision Document (update)
Design Model (Update)
Software Development Plan(Update) 



[bookmark: _Toc480990488]Resources
The resources used will be a single person.
[bookmark: _Toc480990489]Use Cases
The Use case to be used in this iteration are:
· UC3: Validation Failed
· UC4:  Error Reading from Request
· UC5: System is Unavailable
· UC6: Error During Processing of Document
· UC7: Error Creating Output
· UC14: System Element Not Found
· UC16: Unknown Error
· UC17: Error Message
· UC19: System Fails to Get Cached Internal Format
These will be expanded upon in the elaboration phase.
[bookmark: _Toc480990490]Evaluation Criteria
The evaluation criteria will be tested on the completed implementation produced from the use cases. if they satisfy the test cases developed from this iteration, and if they pass the quality required in the project.



[bookmark: _Toc480990491]iteration plan
[bookmark: _Toc480990492]Revision History
	Date
	Version
	Description
	Author

	03/03/2017
	1.0
	First Draft
	Allan Blundell

	05/04/2017
	1.1
	Final 
	Allan Blundell



[bookmark: _Toc480990493]Introduction
This iteration plan is to describe Iteration four of the of the project.
[bookmark: _Toc480990494]Purpose
The purpose of this plan is to detail and describe the plan of Iteration four. The resources and Use Cases involved. As well as the intended plan for this iteration.
[bookmark: _Toc480990495]Scope
This iteration is associated with the fourth iteration of the development of the Open Source XML, JSON Visualization software. The Use case documentation will be influenced and updated though out this iteration as well as the vision, glossary, and supplementary requirements.
[bookmark: _Toc480990496]Definitions, Acronyms, and Abbreviations
Any definitions, acronyms and abbreviations used will be found in the glossary [2] document.
[bookmark: _Toc480990497]References
7. Vision
8. Glossary
[bookmark: _Toc480990498]Plan
The plan is to implement techniques to improve performance of the product gained thought previous experimentation results. This does not include/require any use cases and focus on the class diagram and the only place that requires refining. 
	Task
	Start
	End

	Start Elaboration
	18/03/2017
	18/03/2017

	Refine Class Diagram
	19/03/2017
	20/03/2017

	Develop Tests
	21/03/2017
	21/03/2017

	Finish Elaboration
	21/03/2017
	21/03/2017

	Start Construction
	22/03/2017
	22/03/2017

	Implement Class Diagram
	23/03/2017
	25/03/2017

	Test Implementation
	25/03/2017
	25/03/2017

	Refactor Implementation
	26/03/2017
	28/03/2017

	Finish construction
	28/03/2017
	28/03/2017

	Start Transition
	30/03/2017
	30/03/2017

	Testing
	31/03/2017
	03/03/2017

	Finish Transition
	03/03/2017
	03/03/2017



The following deliverables or artefacts will be generated and reviewed during Iteration four:
	Artefact Set
	Deliverable

	Requirements (Model)
	Design Model
Software Development Plan(Update)
Class Diagram(Update)



[bookmark: _Toc480990499]Resources
The resources used will be a single person.
[bookmark: _Toc480990500]Use Cases
	N/A
[bookmark: _Toc480990501]Evaluation Criteria
The evaluation criteria will be tested on the completed implementation. If they satisfy the test cases developed from this iteration, and if they pass the quality required in the project.

[bookmark: _Toc480990502]Iteration plan
[bookmark: _Toc480990503]Revision History
	Date
	Version
	Description
	Author

	16/01/2017
	1.0
	First Draft
	Allan Blundell

	10/02/2017
	1.1
	Final 
	Allan Blundell



[bookmark: _Toc480990504]Introduction
This iteration plan is to describe Iteration five of the of the project.
[bookmark: _Toc480990505]Purpose
The purpose of this plan is to detail and describe the plan of Iteration five. The resources and Use Cases involved. As well as the intended plan for this iteration.
[bookmark: _Toc480990506]Scope
This iteration is associated with the five iteration of the development of the Open Source XML, JSON Visualization software. During this development 
[bookmark: _Toc480990507]Definitions, Acronyms, and Abbreviations
Any definitions, acronyms and abbreviations used will be found in the glossary [2] document.
[bookmark: _Toc480990508]References
9. Vision
10. Glossary
[bookmark: _Toc480990509]Plan
The plan is to implement code from experimentation
	Task
	Start
	End

	Start Elaboration
	21/03/2017
	21/03/2017

	Refine Class Diagram
	21/03/2017
	21/03/2017

	Refine Use cases
	21/03/2017
	21/03/2017

	Add Tests
	21/03/2017
	21/03/2017

	Finish Elaboration
	21/03/2017
	21/03/2017

	Start Construction
	21/03/2017
	21/03/2017

	Implement Class Diagram
	21/03/2017
	21/03/2017

	Test Implementation
	21/03/2017
	21/03/2017

	Refactor Implementation
	21/03/2017
	21/03/2017

	Finish construction
	28/03/2017
	28/03/2017

	Start Transition
	02/04/2017
	02/04/2017

	Unit Testing
	03/04/2017
	05/04/2017

	Finish Transition
	05/04/2017
	05/04/2017



The following deliverables or artefacts will be generated and reviewed during Iteration five:
	Artefact Set
	Deliverable

	Requirements (Model)
	Software Development Plan(Update) 
Class Diagram(Update)



[bookmark: _Toc480990510]Resources
The resources used will be a single person.
[bookmark: _Toc480990511]Use Cases
The Use case to be used in this iteration are:
	N/A
[bookmark: _Toc480990512]Evaluation Criteria
if they satisfy the test cases developed from this iteration, and if they pass the quality required in the project.

[bookmark: _Toc480990513]Use Cases
[bookmark: _Toc480990514]Main Use Cases
[bookmark: _Toc480990515][bookmark: _Hlk480817858]UC1: Receiving a Document, Processing, and Outputting to the End-User.
Primary Actor: User, System
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: User has a prepare file and the website is open.
Success Guarantee (Postconditions):
The file is successfully uploaded/sent to the System, processed and JSON object is received with HTML. 
Main Success Scenario (or Basic Flow):
1. User sends request to server with document.
2. System extracts document from request.
3. System validates the document.
4. System process document to internal format.
5. [bookmark: _Hlk480847066]System caches internal format.
6. System builds output from internal format.
7. System sends response to user.
Extensions (or Alternative Flows):
1. System is unavailable (See UC5).
2. Error reading from request (See UC4).
3. Validation failed (See UC3).
4. Error during processing of document (See UC6).
5. Error creating output (See UC7).
Any. Unknown error handling (See UC16)									
Special Requirements:
-Must be processed within a short space of time, to ensure the user interest is kept.
Technology and Data Variations List:
1. The file upload must support all major browsers
2. Response is a JSON format
Frequency of Occurrence: Very Frequently.
Open Issues:
	-File size
[bookmark: _Toc480990516]UC2 User Selects New Node
Primary Actor: User of the service, System 
Stakeholders and Interests:
-N/A
Preconditions: The user must have had a successful response (See UC1).
Success Guarantee (Postconditions):
The user receives a successful response. 
Main Success Scenario (or Basic Flow):
1. The user request new element to display (See UC8).
2. System retrieve cached internal format (See UC18)
3. System search for element (See UC15)
4. System builds output from internal format (See UC12).
5. System sends response to user (See UC13).
Extensions (or Alternative Flows):
       1.	System Unavailable (See UC5)
       2. 	System Fails to get cached internal format (See UC19)
       3.	Selected Element is not found (See UC14)
       4.	Error creating output (See UC7)
       1-5. Unknown error (See UC16).

Special Requirements:
N/A
Technology and Data Variations List:
· Response is a JSON object
Frequency of Occurrence: Frequent.
Open Issues:
-N/A


[bookmark: _Toc480990517]UC20: User Displays Response.
Primary Actor: User, System
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: System has sent a successful response
Success Guarantee (Postconditions):
UI updated.
Main Success Scenario (or Basic Flow):
1. User receives successful response.
2. User displays Grid.
3. User displays Nodes.
Extensions (or Alternative Flows):
1. Error Message Received								
Special Requirements:
- Technology and Data Variations List:
1. Response is a JSON format
Frequency of Occurrence: Very Frequently.
Open Issues:
	N/A

[bookmark: _Toc480990518]Sub Use Cases
[bookmark: _Toc480990519]UC3: Validation Failed.
Primary Actor: System
Secondary Actor: User
Stakeholders and Interests: n/a
Preconditions: User has uploaded the document to the system and been successful extracted.
Success Guarantee (Postconditions):
Document fails validation, user receives an invalid document response. 
Main Success Scenario (or Basic Flow):
1. System validates the document.
2. System send invalid file response
Extensions (or Alternative Flows):
1-2. System Validates the Document (See UC10)						
1-2. Unknown error (See UC16)			
Special Requirements:
-Must inform the user to use another file.
Technology and Data Variations List:
	N/A
Frequency of Occurrence: Frequently.
Open Issues:
	-N/A


[bookmark: _Toc480990520]UC4: Error Reading from Request.
Primary Actor: System
Secondary Actor: User
Stakeholders and Interests: n/a
Preconditions: User has a sent a request to the system.
Success Guarantee (Postconditions):
Error message sent to user.
Main Success Scenario (or Basic Flow):
1. System is unable to extract document from request.
2. System send error message
Extensions (or Alternative Flows):
1. System extracts document from request (See UC1).	
1-2. Unknown error (See UC16)						
Special Requirements:
-Must inform the user to the error of reading document.
Technology and Data Variations List:
	N/A
Frequency of Occurrence: infrequent.
Open Issues:
	-How to inform the user.



[bookmark: _Toc480990521]UC5: System is Unavailable.
Primary Actor: User
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: User has sent a request to the system.
Success Guarantee (Postconditions):
The server fails to respond and an error message is shown.
Main Success Scenario (or Basic Flow):
1. System is unavailable error message displayed.
Extensions (or Alternative Flows):
2.	System is available (See UC1)
Any. Unknown error handling (See UC16)
										
Special Requirements:
-Must inform the user to try again.
Technology and Data Variations List:
	N/A
Frequency of Occurrence: Very Infrequently.
Open Issues:
	-N/A


[bookmark: _Toc480990522]UC6: Error during Processing of the Document.
Primary Actor: System
Secondary Actor: User
Stakeholders and Interests: n/a
Preconditions: User has uploaded a document to the web server, it has been successful extracted and validated.
Success Guarantee (Postconditions):
User receives an error response.
Main Success Scenario (or Basic Flow):
1. System fails to process document to internal format.
2. System creates an error response.
Extensions (or Alternative Flows):
1. System process document to internal format (See UC13).
1-2. Unknown error handling (See UC16)
										
Special Requirements:
N/A
Technology and Data Variations List:
N/A 
Frequency of Occurrence: Very Infrequently.
Open Issues:
	N/A


[bookmark: _Toc480990523]UC7 Error Creating Output 
Primary Actor: System
Secondary Actor: User
Stakeholders and Interests: n/a
Preconditions: User has uploaded a document to the web server, it has been successful extracted, validated and processed.
Success Guarantee (Postconditions):
The user receives an error message.
Main Success Scenario (or Basic Flow):
1. System fails to create output
2. System creates an error response
Extensions (or Alternative Flows):
3. System Processes Document to Internal Format (See UC12).
1-3. Unknown error handling (See UC16)
										
Special Requirements:
N/A.
Technology and Data Variations List:
	N/A
Frequency of Occurrence: Very Infrequently.
Open Issues:
	N/A



[bookmark: _Toc480990524]UC8 User Sends Request to System with Document 
Primary Actor: User
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: User has a prepare file and the website is open.
Success Guarantee (Postconditions):
The file is uploaded/sent to the server. 
Main Success Scenario (or Basic Flow):
1. User selects a file
2. Request sent to system
Extensions (or Alternative Flows):
  4.	System is unavailable (See UC5).
Any. Unknown error handling (See UC16)										
Special Requirements:
-Must be processed within a short space of time, to ensure the user interest is kept.
Technology and Data Variations List:
1. The file upload must support all major browsers
Frequency of Occurrence: Very Infrequently.
Open Issues:
	N/A

[bookmark: _Toc480990525]UC9 System Extracts Document from Request
Primary Actor: System
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: User has uploaded document to server.
Success Guarantee (Postconditions):
Document is successfully extracted from the request
Main Success Scenario (or Basic Flow):
1. System receives request 
2. System extracts the document
Extensions (or Alternative Flows):
2.	Error Reading from Request (See UC4)
1-2. Unknown error handling (See UC16)									
Special Requirements:
	N/A
Technology and Data Variations List:
	N/A
Frequency of Occurrence: Very Infrequently.
Open Issues:
	N/A







[bookmark: _Toc480990526]UC10 System Validates the Document
Primary Actor: System
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: Document has been successful extracted from the request.
Success Guarantee (Postconditions):
Document is the correct type
Main Success Scenario (or Basic Flow):
1. System validates the document.
2. Validation is successful
Extensions (or Alternative Flows):
1. Validation failed (See UC3)
1-2. Unknown error handling (See UC16)								
Special Requirements:
	N/A
Technology and Data Variations List:
	N/A
Frequency of Occurrence: Very Infrequently.
Open Issues:
	N/A



[bookmark: _Toc480990527]UC11 System Processes Document to Internal Format
Primary Actor: System
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: User has uploaded a document that has been successfully extracts and validated.
Success Guarantee (Postconditions):
Internal format successfully created.
Main Success Scenario (or Basic Flow):
1. System setup for processing
2. System begins processing
3. System ends processing
4. Internal format created successfully
Extensions (or Alternative Flows):
1-4.	 Error during Processing of the Document (See UC6).
1-4. Unknown error handling (See UC16)									
Special Requirements:
-Must be processed within a short space of time, to ensure the user interest is kept.
Technology and Data Variations List:
	N/A
Frequency of Occurrence: Frequently.
Open Issues:
	N/A


[bookmark: _Toc480990528]UC12: System Builds Output from Internal Format
Primary Actor: System
Stakeholders and Interests:
-Stakeholder: The use of Web Services.
Preconditions:  Object Successful uploaded and Saved 
Success Guarantee (Postconditions):
The object is processed into a required format successfully.
Main Success Scenario (or Basic Flow):
1. The system extracts data from the Internal Format.
2. System Creates Grid View.
3. System Creates Node View.
4. Builds response data.
Extensions (or Alternative Flows):
1. System fails to prepare.
a. Gracefully ends and Send Error Message.
2. Error preparing the system.
a. Send Error Message.
3. Error processing data
a. End gracefully and Send Error Message.
       1-4. Unknown Errors (See UC16)
Special Requirements:
-Keep processing time to the minimum time required.
Technology and Data Variations List:
-JSON is the response format.
Frequency of Occurrence: Very Frequently
Open Issues:
	N/A


[bookmark: _Toc480990529]UC13 System Sends Response to User
Primary Actor: System
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: User has successfully sent a request which has been validated, processed and output has been successfully created
Success Guarantee (Postconditions):
Response sent successfully.
Main Success Scenario (or Basic Flow):
1. System builds response 
2. System sends response
Extensions (or Alternative Flows):
1-2. Unknown error (See UC16)									
Special Requirements:
-N/A
Technology and Data Variations List:
	N/A
Frequency of Occurrence: Frequently.
Open Issues:
	N/A


[bookmark: _Toc480990530]UC14 System Element is Not Found
Primary Actor: System
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: User has requested a new element to display.
Success Guarantee (Postconditions):
Element is not found and error response returned.
Main Success Scenario (or Basic Flow):
1. System reads request 
2. System searches for element
3. System cannot find element
4. System creates an error message response
Extensions (or Alternative Flows):
1. Error Reading from Request (See UC3).
3.	System Searches for Element in Internal Format (See UC15).
1-4. Unknown error handling (See UC16).										
Special Requirements:
-N/A
Technology and Data Variations List:
	N/A
Frequency of Occurrence: Very Infrequently.
Open Issues:
	N/A



[bookmark: _Toc480990531]UC15 System Searches for Element in Internal Format
Primary Actor: System
Secondary Actor: User
Stakeholders and Interests: n/a
Preconditions: User has requested a new element to display.
Success Guarantee (Postconditions):
Element is found.
Main Success Scenario (or Basic Flow):
1. System searches for element
2. System finds element
Extensions (or Alternative Flows):
1. System Element is Not Found (See UC14).
1-2. Unknown error handling (See UC15).							
Special Requirements:
· N/A.
Technology and Data Variations List:
· N/A
Frequency of Occurrence: Frequently.
Open Issues:
	N/A





[bookmark: _Toc480990532]UC16 Unknown Error
Primary Actor: System
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: request has been received 
Success Guarantee (Postconditions):
Error 500 is sent
Main Success Scenario (or Basic Flow):
1. System receives request
2. An unknown error happens
3. System sends Server Error Message
Extensions (or Alternative Flows):
       2-3. Receiving a document and converting it to html, outputting to the end-user. (See UC1)	
Special Requirements:
· System should recover from unknown errors gracefully.
Technology and Data Variations List:
· Use the HTTP standard codes to return system error
Frequency of Occurrence: Very Infrequently.
Open Issues:
	N/A



[bookmark: _Toc480990533]UC17 Error Message
Primary Actor: System
Secondary Actor: User
Stakeholders and Interests: n/a
Preconditions: System has resulted in an error during execution. 
Success Guarantee (Postconditions):
An error message is sent and returns a 404 informing the user of an error
Main Success Scenario (or Basic Flow):
4. System has failed
5. System creates an error response
6. Response sent to user
Extensions (or Alternative Flows):
       2-3. Receiving a document and converting it to html, outputting to the end-user. (See UC1)	
Special Requirements:
· System should recover from unknown errors gracefully.
Technology and Data Variations List:
· Use the HTTP standard codes to return system error
Frequency of Occurrence: Very Infrequently.
Open Issues:
	N/A




[bookmark: _Toc480990534]UC18 System Retrieves Cached Internal Format
Primary Actor: System
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: System has received a request for a new element.
Success Guarantee (Postconditions):
Internal format is successfully created from cached file.
Main Success Scenario (or Basic Flow):
1. System retrieve cached file.
2. System converts to internal format
Extensions (or Alternative Flows):
       1-2. System Fails to Get Cached Internal Format. (See UC19)	
Special Requirements:
	N/A
Technology and Data Variations List:
	N/A
Frequency of Occurrence: Frequently.
Open Issues:
	N/A






[bookmark: _Toc480990535]UC19 System Fails to Get Cached Internal Format
Primary Actor: System
Secondary Actor: N/A
Stakeholders and Interests: n/a
Preconditions: System has resulted in an error when retrieving cached file. 
Success Guarantee (Postconditions):
An error message is sent and returns a 404 informing the user of an error
Main Success Scenario (or Basic Flow):
1. System fails to retrieve cached file.
2. System create error message (See UC17)
Extensions (or Alternative Flows):
       1. System Retrieves Cached Internal Format. (See UC18)	
Special Requirements:
	N/A
Technology and Data Variations List:
	N/A
Frequency of Occurrence: Very Infrequently.
Open Issues:
	N/A






[bookmark: _Toc480990536]Use Case Diagrams and Sequence Diagrams
[bookmark: _Toc480990537]UC1 Receiving a Document, Processing, and Outputting to the End-User
[image: ]
[bookmark: _Toc480990157]Figure 1 UC1 Receiving a Document, Processing, and Outputting to the End-User
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[bookmark: _Toc480990538]UC2 User Selects New Node
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[bookmark: _Toc480990158]Figure 2 UC1 User Selects New Node
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[bookmark: _Toc480990539]UC3 Validation Failed
[bookmark: _Toc480990540][image: ]
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[bookmark: _Toc480990541]UC4 Error Reading from Request
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[bookmark: _Toc480990542]UC11 System Processes Document to Internal Format
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[bookmark: _Toc480990159]Figure 3 UC11 System Processes Document to Internal Format
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[bookmark: _Toc480990543]Design Models
[bookmark: _Toc480990544]UC1 Receiving a Document, Processing, and Outputting to the End-User Sunny Day
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[bookmark: _Toc480990545]UC2 User Selects New Node
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[bookmark: _Toc480990546]UC3: Validation Failed.
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[bookmark: _Toc480990547]UC4 Error Reading from Request
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Class Diagram
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Iteration Five
Class Diagram
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private Response HandlePost(HttplListenerRequest req)
€

J0bject eRes = new J0bject();

if (SegmentNormalize(req.Rawbrl).Equals
i

Process”))

if (req.HasEntityBody)
i

Request r = null;

try
i
r = GetData(req);
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public bool CheckDocument(string data, string type)
H

if(string. IsNullorEmpty(data) || string.IsNullorEmpty(type))
<

throw new ArgumentException("Data or Type cannot be Null

>

17 (oype-squalz () || eype.Eauala("HTiL)

XnlReaderSettings settings = new XmlReaderSettings();
settings.DtdProcessing = DtdProcessing.Parse;
settings.MaxCharactersFromEntities = 2048;

using (XmlReader xr = XmlReader.Create(new StringReader(data),settings))

€
try
i
while (xr.Read()) { }
return true;
>
catch (XmlException ex)
i
throw ex;
>
>
>
else if(type.Equals("ISON"))
<
try
i

IToken.Parse(data);
return true;

>
catch (JsonReaderException ex)
i

throw new JsonReaderException(ex.Message) ;
>

>

throw new ArgumentException(“Invalid Document Type");
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public Node ProcessParallel(int pCount = 4)

€

node = ProcessRoot (document.Root, node);

int nodeCount = document.Root.Nodes().Count();

if(nodeCount <= (pCount * 2))

return Process();

Listaiode> List = document.Root.Nodes() . ToList();
int spread = 0;

spread = (int)ath.Ceiling((double)nodeCount / (double)pCount);

int totallodes = 1;

For (int i

i < pCount; i++)

int neg = 0;
int start = totalNodes;

if ((spread * (i+1)) > nodeCount)
i

neg = nodeCount - (spread * (1 + 1));
>

Listodiode> List = List.GetRange((spread * i), spread + neg);
XElement root = new XElement("Root”, list);
XDocurent doc = new XDocument(root);

(th = new Thread(() => ProcessDocumentParallelInit(doc, start))).Start();

ThreadList.Add(th); //Add to Threads list to keep recored of threads running
totallodes += root.Descendants().Count(); //Increment start position.

document = null;
Foreach (Thread t in ThreadList)

ProcessedElements. Sort((x, y)

t.30in(); //Mait for threads to join

Foreach(Tupleciiode, int> tup in ProcessedElements)

i
>
else
<
€
>
€
>
€
>
>

Foreach(liode n in tup.Iteml.Children)
€

node. Children.Add(n);
>

return node;

x.Ttem.CompareTo(y. Iten2)); //Sort List by start index so they

are in order.
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int spread = (int)iath.Ceiling((double)childCount / (double)pCount);

output 4= Cresteliodeview(nodes, "node”, left, top); //Parent (liode) Thread
for (int i = 0; 1 < pount; i++)
B

int neg - 0

if ((spread * (1 + 1)) > childcount)

B

neg = childCount - (spread * (i + 1));
>

int start = (spread * 1) ;

int rangestart = (spread * i) + nodestart;

bool showHigher = nodeStart != @ ? true : false;

Listeliode> NodesToProcess = nodes.Children. GetRange(rangestart, spread + neg);
Thread threaddob = new Thread(() => CreateNodeChildviewsParallel (NodesToProcess, start,
threadJob.Name = i.Tostring();

threadlob.Start();

threadList. Add(threadJob) ;

3
Foreach(Thread t in threadList)
€

t.30in();
>

Clodes.Sort((x, y) => x.Ttemd.ConpareTo(y. Iten));

Foreach(Tuplecint, string> tup in cliodes)
€

output += tup.Ttem2;
3

showtigher, childCount + nodeStart, nodestart - childCount));
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