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I.
Project Scope

A. Objective


This document details the software architecture for a program hereby entitled Structural Analyzer Program (SAP). The premise behind SAP is simple. Upon launch, SAP prompts the user to enter a specified directory sub-tree to perform a structural analysis on. The program will search the user-specified directory for *.sln files, and then sequentially parse the *.sln files in an effort to capture the corresponding *.csproj files. Subsequently, it shall parse the *.csproj files to capture the corresponding *.cs files. The program shall derive the filename, size, and date of every *.cs file in the directory sub-tree. SAP shall identify each *.cs file with its surrounding .csproj file. Every *.csproj file shall be identified with its surrounding *.sln file. Furthermore, SAP will generate structural information about the project files that appear in the user-specified directory and display them to the user via the user-interface. Additionally, it shall save the structural information in an XML file. The structural information in the user-interface adheres to the following format:
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Figure 1 below summarizes the high level processing of SAP.  


[image: image1.wmf]PROGRAM

LAUNCH

STRUCTURAL

ANALYSIS

INFORMATION

DISPLAY


Figure 1High Level Processing of SAP
II.
Use Cases

A. Project Stakeholders

Before a program may be evaluated for its effectiveness in achieving its intended objectives, it is critical to understand who the human Interfaces are and what functional role they will play in the respective project. This understanding provides an educated baseline to evaluate the program soundly. The key players for SAP may be delineated as the following:

· Customer—The requirements for the software architecture are based on the needs of the customer. In the case of this project, the customer is someone who is looking to execute SAP on a given path and derive structural information about the *.cs files in the directory. The customer has identified the format they would like the information received in (as indicated in paragraph I). Additionally, the customer also wants to have an XML representation of the structural information stored in a file.  

· Program Manager—The program manager shall spearhead the administrative and logistic needs of the project. The program manager to breakdown the project into phases and implement them into GANTT charts and work breakdown charts to effectively achieve the ends of the project. The Program Manager shall interface with the customer to ensure successful transitions until completion of the project. The Program Manager shall oversee the work of the Software Architect.

· Software Architect—The software architect shall take the given customer requirements and assess what high level structures are necessary for the project and create a high level design accordingly. The objectives of the architect are to deliver a high level design that satisfies the customer requirements, to thoroughly predict critical issues and provide resolutions for them, and to provide the software developer with a proper framework that furnishes good design and implementation. The software architect for this assignment should provide a context diagram, a module diagram, and an activities diagram. The architect should provide all of this information in the form of an Operational Concept Document (OCD).

· Software Developer—The software developer shall create the design and implementation of the software adherent to the concepts laid out in the OCD. The software developer shall also test the software to ensure proper operability. 
· Maintenance Engineers—It is highly probably that the software will have at least a few bugs, therefore it is the job of a maintenance team to provide ongoing technical support to rid the software of bugs and to provide other miscellaneous support to the customer.  
B.      Purpose of Software


On the surface, the usefulness of SAP is not self-evident. However, a closer inspection of SAP’s functionality exposes its intrinsic power. The user of the software has complete control over what structural analysis they would like to see performed. The user provides his/her own directory sub-tree to structurally analyze. The program shall provide the corresponding structural information. The user has the option of running the program repeatedly over as many user-specified paths as he/she chooses, without being limited to a maximum number of trial runs. For this particular project, the outputted display is specific to the format in the customer’s requirement. Should an upgraded version be desired in the future, the outputted format may conform to whatever requirements the respective users desire.

Considering the functionality of this particular program, one may wonder why the customer would be interested in having software developed that searches user-specified directory sub-trees to obtain structural information. The software is an excellent source of record keeping for a software programmer. A software programmer who wishes to see which modules have been most recently modified may run the software in a given path and associate filenames with the modules that have been modified. This is a powerful tool to software programmers who wish to manage the schedule of their respective projects.

SAP shall display the size of *.cs files. This is an excellent tool for memory management. If a software programmer is allocated a certain amount of memory space per module in a software program, the software programmer may use SAP to ascertain the specific file size of *.cs files in given projects. Consequently, the user may make the necessary modifications to ensure that he/she is compiling with file memory regulations. Furthermore, SAP provides the user with a good perspective of how big each module is, because single modules usually correspond to single files in C#.

Perhaps the most beneficial feature the program provides is the XML representation file. The XML representation file is beneficial because it can be manipulated to show a visual representation in UML format. That could is useful if the user wishes to do a hierarchical analysis of his/her files and determine if modules need to be partitioned better or whether there should be a merger of modules, if this is applicable to their purpose. It simply provides a good top to bottom visual structural representation of what’s going on in a given piece of software. 

III.
Critical Issue Assessment

In an effort to minimize as many potential software performance problems as possible, it is imperative to address potential critical issues that may arise during the design and/or implementation phase, and counteract them in the software architecture. The following are identified as critical issues SAP faces as well as their accompanying resolutions :

· Issue: Multiple users execute program on the same exact path of a shared network. 

Resolution: The users of the software should verify that their respective file manager allows *.sln, *.csproj, and *.cs files to be accessed by multiple users concurrently. This measure will have to be initiated by the user of the software. An alternative approach to dealing with this issue would be for the software architect to take the access situation into account by creating a sub-module that checks to see if a file is already being accessed by another thread, and if it is, pausing the program for a predetermined amount of time until the file is available for access. The program can pause for the set determined time a set maximum number of times before it abandons the process altogether in order to avoid creating a backlog latency. At this juncture of development, the alternative design method doesn’t seem as sound as just requiring the customer to allow multiple user access to relevant files, therefore the alternative has been considered yet disregarded for its potential drawbacks.

· Issue: SAP attempts to access a file that is concurrently being written to by a software programmer. 

Resolution: The best approach to resolve this issue would be for SAP to check files to see if they are being written to before they are accessed. If they are, SAP can record the activity in its own processing log and notify the user at the end of the file that a file(s) was unable to be accessed because it was concurrently being written to. 
· Issue: The user-specified path contains *.sln files in local memory, whereas the corresponding *.csproj files reside on a network. If the network is down, what happens?

Resolution: In this circumstance, if the network is down, the parsing feature of SAP will be unable to access the relevant *.csproj files. This is irreconcilable dilemma. It is the architect’s hope that the user will realize that if the user stores *.csproj files stored on the network and the network experiences technical difficulties, it is highly probably SAP will crash or stall if it is run. 

· Issue: The user-specified path contains *.sln and *.csproj files in local memory, whereas the corresponding *.cs files reside on a network. If the network is down, what happens?

Resolution: Same resolution as the previous issue.

· Issue: SAP encounters file corruption during structural analysis. 

Resolution: If SAP is unable to parse a file due to file corruption, one would assume that it would be appropriate for SAP to alert the user in an error log field in the results window that it encountered file corruption. While this sounds like a desirable option, one has to question how the software would know that a file is corrupt. Let’s assume that an arbitrary file is accessible by the parser yet it contains random text because the original file was overwritten by garbage. How would parser know that it is corrupt? For all intents and purposes, it will assume that the file it is parsing to find just does not exist in the arbitrary file. Ultimately, there is no simple solution to the dilemma file corruption presents. It is the architects hope that the user of SAP ensures that his/her files are in proper condition before running SAP.

IV.
Graphical User Interface (GUI)

SAP’s user-interface will be an easy to use windows console application. Upon launching SAP, the user will be greeted with a window that prompts him/her to enter a directory sub-tree to analyze. The user may opt to either enter the path manually or use the browse feature to select the specified path. Once SAP is given the user-specified directory to analyze, it will display a status bar showing the progress as it performs a structural analysis of the files. The status shall be given in the form of a bar graph showing the current percentage completion. Once the analysis is complete, the status bar will disappear and the program will segue into a results window depicting the findings in the format mentioned in the Objective. The results windows shall support scrolling up and down to support potentially long structural entries. Additionally, the user-interface shall contain menu options that allow for printing of the results, for opening the XML file representation, for clearing the screen, for searching another user-specified directory sub-tree, and for exiting the program gracefully. 

V.      Program Context Breakdown

Figure 2 below depicts the context diagram.
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Figure 2 Context Diagram

The context diagram of SAP is an instrumental tool that allows one to understand the relationship between SAP and the environment, and how they transfer inputs and ouputs in an effort to achieve the intended objectives. SAP receives as input from the user a specified path to perform the structural analysis on. This incoming input triggers SAP to begin its analysis. In order to facilitate the analysis, SAP has to interact with the file system that contains the *.sln, *.csproj, and *.cs files to input relevant information. It is imperative to note that although all of the *.sln files exist in the user-specified path, it is not NECESSARY that all of the *.csproj and/or *.cs files also exist in the user specified path. The user might have intentionally put different files in different directory sub-trees. These subtrees may be on the local drive, or a network drive, or a combination of both. Therefore the context diagram considers these possibilities. Finally, SAP outputs its processed results to the display so that the user may obtain the results of the structural analysis. 

VI.
Program Module Breakdown

Figure 3 below depicts the program module breakdown. 
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Figure 3 Module Breakdown
A program module breakdown provides the functional relationships between different modules in SAP, thereby exposing the dependencies that exist between various modules. The following captures the functional roles of the respective modules of SAP:

· Executive Module—The Executive Model receives user-specified path information. The Executive Model enables the browse module to browse the user-specified directory sub-tree for *.sln files. Additionally, the Executive Module interacts with the User Interface Model to present the structural analysis information at the end to the user. 

· Browse Module—Once the Browse Module is enabled by the Executive Module, it browses the user-specified directory sub-tree for *.sln files. It stores a list of *.sln files via the Data Storage Module. Once the Browser Module is done browsing for *.sln files, it enables the Parser Module begin its processing.

· The Parser file parses *.sln files in search of *.csproj files once it has been notified by the  Browse Module that it is done creating a list of *.sln files. It knows what file to parse through by obtaining the list of files from the Data Storage Module. The Parser Module extracts all of the *.csproj filenames and stores them in a list via the Data Storage module. It then accesses the list it previously created and parses the corresponding *.csproj files in search of *.cs files. Once the *.cs files are found, a list of *.cs files is stored in the Data Storage Module. 

· Data Storage Module—This relevant module is discussed in earlier bullets, but it basically provides the other modules with data structures to hold information and also provides them ongoing access to them. 

· User Interface Module—The user interface module fetches the structural analysis information from the Data Storage Module, verifies that it complies to the format requirements, and displays the results to the user. The User Interface also feeds the XML Representative Model with the formatted information and alerts it to create a XML representation of the results.

· XML Representation Module—This module creates an XML representation of the results. The XML representation may be formatted by the user in a useful visual format such a UML representation.

VII.
Program Activities Breakdown

Figure 4 below depicts the Activities that occur in SAP.
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Figure 4 Activities Diagram
The Activities Diagram captures the essence of how SAP operates. Although the Activities Diagram presented above is self-explanatory, it is pertinent to note the central theme that it presents. The basic concept behind the formatting of the structural analysis is related to the way in which files are processed and file information is stored. The logic behind storing the data facilitates the association of an arbitrary .sln file with its revelent .csproj file(s) with their relevent *.cs file(s) automatically. The way it works is, upon receiving the path to structurally analyze, the program browses the path to capture all of the *.sln files. Once a list is accumulated, it takes the first *.sln file and parses it for its first .csproj file. Once it locates its first .csproj file, it parses the respective .csproj file to capture all of the *.cs files that correspond to it. All of the file information (i.e. filename, date, and size) of the *.cs file(s) are extracted and stored in a data structure along with the name of its accompanying .csproj filename and .sln filename. Therefore, there is a UNIQUE data structure per .csproj file. Once all of the *.cs files particular to one .csproj file are captured, the program searches the current *.sln files for the next *.csproj file. It repeats the process of capturing that next .csproj files corresponding *.cs file(s) and then iterates to the next .csproj file. Once the program file is done parsing every *.csproj file relevant to a specific .sln file, the program goes back and finds the next .sln file in the list of .sln files. The program repeats the same processing steps until every *.sln file has been parsed and unique data structures have been created for each .csproj file. The following Figure 5 illustrates an arbitrary example of how the processing stores file information works: 

	Where information is stored
	.sln file information
	.csproj file(s) information
	.cs file(s) information

	Data Structure 1
	1.sln
	1.csproj
	1.cs; 2.cs; 3.cs

	Data Structure 2
	1.sln
	2.csproj
	4.cs; 5.cs

	Data Structure 3
	2.sln
	3.proj
	6.cs; 7.cs

	Data Structure 4
	3.sln
	4.csproj
	8.cs; 9.cs; 10.cs

	Data Structure 5
	3.sln
	5.csproj
	11.cs


Figure 5 Sample Processing
As one can see in the figure above, there is a unique data structure per.csproj file. The advantage of having these activities is it allows for automatic association of structural information. Once the program is done parsing every *.sln and *.csproj file, and has unique data structures, the program then does two primary tasks: It formats the structural data according to the customer requirements on how to show the data to the user, and it saves an XML representation. The Display Module will access all of the unique data structures and begin formatting them according to the user requirement. It will then output the information on the graphical user interface for the user to observe. While the program is formatting the structural data, it will simultaneously save an XML representation of the structural information. Once the XML representation is saved, and a display is given to the user, the program is finished processing the directory sub-tree specified by the user. 

VIII. Performance Issues Recognition

Although the software architect does not anticipate any severe performance issues when running SAP, there are a few potential performance issues that must be addressed about the aforementioned software architecture. The current software architectural calls for there to be unique data structures per project file in effort to make the file association easier. The creation of these data structures that store file lists as well as file information (i.e. name, date, size) may cause slow performance due to the intricate processing if there a large number of files in the user-specified directory sub-tree. It is worthwhile to note however that speed is relative to the particular personal computer SAP is loaded on, therefore once the program is created and undergoes test, the software developer shall create a minimum systems requirement for the operational machine SAP is loaded on. Additionally, the performance speed is also relative to the directory path that is being analyzed. One may expect longer latencies when a directory with a larger number of files is being analyzed versus a directory with fewer files.  


Another major variable that may cause potential performance issues is if the program is used on a personal computer that has some (if not all) of its files on a network. Having to access files that are on a network leaves a program susceptible to network latencies, network failures, network security issues, etc. Additionally, if there are an excessive number of users on the network clogging up the bandwidth, the speed of the program will in all likelihood be directly affected. Finally, if a network is down completely and some or all of the file types SAP analyzes are on the network, the program may crash or stall.

IX.
Summary

SAP is windows console based application that solicits a directory sub-tree from its user. Once SAP identifies what path it is to structurally analyze, it subsequently accesses the path’s file set and begins step-by-step processing. It first derives the path’s respective *.sln file. Once a list of *.sln files is accumulated, corresponding *.csproj files and their accompanying *.cs files are found. All of this information is stored and consequently formatted before it is shown to the user. The user is shown the results in a results window. The program also saves an XML representation of the structural analysis. 

SAP accomplishes its intended objectives through the use of 6 modules: Executive Module, Browser Module, Parser Module, Data Storage Module, User Interface Module, and XML Representation Module. Each module provides distinct functionality to the overall program. The activities of the modules allow for there to be unique data structures for every project file, and this logical construct allows for efficient file association of data. Once data is sorted and formatted, the user sees the data in the following format:
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Although SAP is premised on sound logic, there are some critical issues addressed in the III.
Critical Issue Assessment section that must be addressed with the software developer as well as the customer. Particularly, the user should address the issue of running the program on a network that stores some or all files on a network. That is necessary to ensure that SAP avoids major operating issues. 
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