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[bookmark: _Toc513564252]Proposed Solution
The full proposed solution can be found in the appendix.
The first page of the solution details the axiomatic declarations required for use with the system; the work area, security level and message lists. It also shows the declaration and initial setup of the site; this forms the starting point for the entire system. 
The first and second pages detail the methods of adding and removing staff, containing appropriate rules and checks, alongside the error functionality relating to each of these actions.
The latter part of the second page and the third page detail the actions of changing and leaving areas; each with their own rules and checks, alongside their related error methods.
The final method and check, found at the end of page 3 and extending onto page 4, is the check for is user in an area; this too has its own rules and checks, providing its own error handling.
Each method other than the site setup output a message, whether that be a relevant success message from the main functions or an error message provided by their corresponding error functions.
[bookmark: _Toc513564253]Analysis
In accordance to the classifications presented by Haxthausen (1) the presented solution is a formal specification with formal verification.
According to Haxthausen (1) the specification is formal when “… it is expressed in a formal notation or a formal specification language, i.e. a language that has a precise syntax (e.g. given by a BNF grammar) and for which every sentence in the language has a unique mathematical meaning”.
This is true of the proposed solution which has been implemented using the Z notation syntax, one that was developed with formal methods in mind, and utilising mathematical operations to allow not only a concise and unmistakable solution, but one that is provable. 
Z notation is based on the use of set theory as a fundamental principle of its design.
The Z notation will be presented using Latex as the means of development and providing an appropriate format for the proposed solution.
 The verification of the solution is termed formal verification as, according to Haxthausen (1); “When mathematics is used in the verification process, it is called formal verification”. 
Each method of the solution has appropriate mathematical checks to ensure that each method can only be valid within an acceptable state; these checks enforce that erroneous activities cannot be carried out within the app and in a safety critical system it is of utmost importance that such states cannot be entered. 
The checks are performed on the pre and post conditions of an operation, validating whether the operation would be legal at both beginning and end of the operation. This is demonstrated in the solution on each operation the system could undertake; for example in order to add a user the user to be added must not already be a user of the system or to move a user from one area to another, the user must not be in the area specified. 
The mathematical nature of the specification means that it is possible to prove that the checks are adequate and correct. This specification has not been taken to the point of proving, although it would certainly be possible.
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