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Executive Summary

A CSSTRUCT program will be created and tested, within a two-week time frame.  This program will read and present project structure information to the user.  Information can be read from a directory and stored to an XML file or read from the XML file.  This document describes the CSSTRUCT design and analysis used to verify this design.

1 Program Summary

1.1 Program Description

The CSSTRUCT program will read and present project structure information in a display of the form:
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This information will be stored in a file in XML format for later use.

This project will consist of three phases:

· The Architecture Stage – The OCD is written and submitted (1 week)

· The Design Stage – The main bulk of the code is written and tested (1 week)

· The Test Stage – Worse cases tests and analyses are run on the code, the interface is improved if there is enough time left (1 week)

1.2 Users

This program is expected to be used by two types of users, a C# programmer and a C#/XML programmer.

C# Programmer

The C# programmer is expected to have knowledge of where C# projects are stored and be able to interpret the project structure information that is displayed.  The programmer will select the directory where the projects are located (sub-directories will be processed as well) and the output XML file.  

C#/XML Programmer
The C#/XML programmer is expected to have the skills of the C# programmer, but also be able to manipulate the output XML data.  This programmer may write further C# programs to interpret and manipulate project structure information.  In the context of this program, this user may manually edit the XML data files or use this code as a base for a new program.

1.3 User Interface

The user interface will be either a Console or a Windows dialog.  The interface will be selected during the program design phase depending on the programmer’s ability to learn C# as well as the C# Windows interface within a week.  

If a Console is used, the operator will be prompted to enter information and hit Enter.  A menu system will be used to cycle through the available options.  All output will be displayed in the Console window.

If a Windows dialog is used, buttons, radio buttons, and text boxes will be used to collect operator inputs.  Outputs will be displayed in text boxes and scrolling lists/text boxes.

1.4 Top Level Activity Diagram

There are three main tasks that will be assigned to modules, these are:

· Processing Project Structure Information (Process Module)

· Saving Project Structure Information (Save Module)

· Displaying Project Structure Information (Display Module)

The Process Module will scan through the directory and collect project structure information.  The Save Module will save project structure information to an XML file.  The Display Module will display the project structure information in the format discussed in Section 2.1.  A forth module, the Main Program Module, will accept/error check user input and initiate the three other modules.

Other tasks such as error processing may be assigned to modules as well.  How these tasks will be modularized will be decided during the design phase.

Figure 1 shows the top-level activity diagram.  
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Figure 1 : Top Level Activity Diagram

When the program starts, the operator will be able to select between processing “new” project structure information (from a directory) or displaying stored XML project structure information (from and XML file).  After a selection is made, the operator is prompted for input (directory/file name).  After the inputs are checked for errors such as incorrect directory name or read-only file name, appropriate modules are called.  If the “new” option was selected, the Process Module, Save Module, and Display Module are used to process, store and display project structure information.  If the “display” option was selected, the Display Module is used to display stored project structure information.

The CSSTRUCT program will satisfy the functional requirements and user needs and have a modular design.  During development, the code will be evaluated based on the supplied criteria to ensure compliance.

2 User Interface

The user interface will either be a Console Window or a Windows Dialog.  Following are operational concepts for the user interfaces.

2.1 Console Window

From the “c:\” prompt the operator will type “csstruct” and Enter to start the CSSTRUCT program.  The following menu will be displayed:


2.1.1 Read/Display Process Structure Information

If the user selects option 1, the following menu is displayed


If the user selects option 2, the program returns to the previous menu.  If the user selects option 1, the following prompt is displayed:


If there is an error, it will be printed and the program will return to the previous menu.  

If the directory is correct, the program will display the information as follows:


The 1st menu (Section 3.1) will be displayed again.

2.1.2 Display Process Structure Information

If the user selects the 2nd option from the 1st menu (Section 3.1), the following will be displayed:


If the user selects option 2, the program returns to the previous menu.  If the user selects option 1, the following prompt is displayed:


If there is an error, it will be printed and the program will return to the previous menu.  

If the file is correct, the program will display the information as follows:

The 1st menu (Section 3.1) will be displayed again.

2.2 Windows Dialog

In Windows, the operator double clicks on the CSSTRUCT program or shortcut to start the CSSTRUCT program.  A Windows dialog similar to the operational concept in Figure 2 will appear.
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Figure 2 : CSSTRUCT Dialog Box

To Read/Display Process Structure Information from a directory, the user enters the directory sub-tree and XML file in the appropriate text boxes.  A Windows browse function may be used to select the directory.  The user presses the “Read/Display” button to continue.  If there is an error, an error message is displayed in the “Error Report” text box, otherwise, the Process Structure Information is displayed in the “Process Structure Information” scrolling text/list box.

To Display Process Structure Information from an XML File, the user enters the XML file in the appropriate text box.  The user presses the “Display” button to continue.  If there is an error, an error message is displayed in the “Error Report” text box, otherwise, the Process Structure Information is displayed in the “Process Structure Information” scrolling text/list box.

A separate dialog or tab may be used for the “Process Structure Information” scrolling text/list box.

On the surface, this interface seems simpler, but the programming behind it is much more difficult that the Console programming.  Either a Console application or a Windows Dialog application will satisfy the requirements and will be programmable in the 2 week time frame.

For the CSSTRUCT program, both a Console application and a Windows Dialog application will satisfy the design requirements.  Both options will be evaluated and one will be selected based off the expected learning curve.  If the Console application is selected and enough time is left, the Windows Dialog will be developed.

3 System Architecture

The CSSTRUCT project will consist of four main modules as shown in Table 1.

Table 1 : CSSTRUCT Modules

	Module Name
	Module File Name

	Main Program Module
	CSSTRUCT.cs

	Process Module
	csstruct_process.cs

	Save Module
	csstruct_save.cs

	Display Module
	csstruct_display.cs


Other tasks such as error processing may be assigned to modules as well.  The modularization of these tasks will be decided during the design phase.  A fifth module, Differences Comparison (csstruct_differences.cs), may be added in a future release and will be briefly discussed.
3.1 Main Program Module

The main program module is responsible for requesting and receiving user inputs, error checking user inputs and initiating the Process and Display modules to satisfy the user’s request.

The activity diagram for the Main Program Module is shown in Figure 3.
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Figure 3 : Main Program Module Activity Diagram

Notice that Figure 3 is very similar to Figure 1.  The same steps as discussed in Section 2.4 apply as well, except that the modules handle the low level functions.  Although not displayed here, a separate module may handle error message handling. 

3.2 Process Module

Main Program Module calls the Process Module (as shown in Figure 3).  As shown in the data flow diagram (Figure 4), this module receives the start directory and XML file name from the Main Program Module.  This data will either be in the form of a string or pointer, depending on the optimal C# code structure (which will be decided during the design phase).
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Figure 4 : Process Module Data Flow

This module is responsible for scanning through *.csproj and *sln files in the provided directory (and all sub-directories) and retrieving the project structure information.  When information is located, this module calls the Save Module to store this information in the provided XML file.  The Process module continues scanning and saving until all of the project structure information has been read.

When the Processing Module is complete, it will call the Display Module.  This functionality may be moved to the Main Program Module during the design phase.

The output of this module is either an error code or message.  The error processing system will be determined during the design phase.

3.3 Save Module

The Processing Module calls the Save Module to save project structure information.  As shown in the data flow diagram (Figure 5), the inputs to this module are the XML file name and project structure information.  The XML file name will either be in the form of a string or pointer.  The project structure information will consist of 2 strings.  The first string will identify which type of information is being sent to the save module (solution, path, project, filename, size, or date).  The second string will contain the information.  A different method of transferring the project structure information may be used if it increases the program’s efficiency.
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Figure 5 : Save Module Data Flow

The Save Module checks to see if the provided file exists.  If the file does not exist, a new file is created.  Data will be appended to the end of the existing XML file.  The save module will write an XML header to the file identifying the type of information.  The save module then writes the information to the file.

The output of this module is either an error code or message.  The error processing system will be determined during the design phase.

3.4 Display Module

Main Program Module calls the Display Module (as shown in Figure 3).  As shown in the data flow diagram (Figure 6), the input to this module is the XML file name.  The XML file name will either be in the form of a string or pointer.
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Figure 6 : Display Module Data Flow

The display module will read the provided XML file.  It will scan through the file, and read XML header, information pairs.  The information will be printed to the screen in the required format (Section 2.1).

The output of this module is either an error code or message.  The error processing system will be determined during the design phase.

3.5 Differences Comparison Module

In a future release, a difference comparison module will be added.  This module will be used to compare the structure of two distinct projects.  This section will discuss some of the key design decisions issues that will need to be addressed.

The first issue will be the source of the projects.  I will assume that the name of project 1 and the name of project 2 will be inputs to the difference comparison module.  Will both of these projects come from the same directory sub tree?  Have these sub-trees been processed already with the Processing Module?  The program’s interface will have to allow one choice or a variety of choices.  Following is the full potential choice list:

· Process Directory Tree a and “Diff” Project x and Project y 

· Read XML File a and “Diff” Project x and Project y

· Process Directory Tree a and b and “Diff” Project x and Project y

· Read XML File a and b and “Diff” Project x and Project y

The second issue will be the difference method used.  The Unix convention is:

< 1) You may no longer park in lot A.

  - - -

> 1) You may no longer park in lot B.

The first project will be the “primary” project.  The algorithm compares the primary and secondary project line for line.  When a difference is discovered, both differing lines are printed with “<” placed before the line(s) from the primary file and “>” placed before the line(s) from the secondary file, and “- - -“ placed between the primary and secondary project lines.

Both project layouts could also be displayed in two Console windows and Windows Dialog scroll lists.  Color-coding could be used to display the differences.

The last main issue will be error handling.  With this many user inputs, there are many more error combinations.  An analysis of possible errors will have to be performed to determine the optimal error-handling scheme.

Before programming the Difference Module, I recommending clarifying the requirements with the customer/professor.  This will help alleviate excess scope creep that will extend the development schedule.

With the discussed System Architecture, the CSSTRUCT software will meet all functional requirements.  This section did not delve into the low level details, as they will be decided based of the available C# functions.  The provided example code will be used to accomplish this task.

4 Critical Issues

There are several critical issues that may effect program development and performance.  These issues are addressed in this section and solutions are discussed.

4.1 File Buffering

During development, I need to decide on the method used to buffer the project structure data before writing to the XML file.

Depending on what functions are available in C#, there are several options:

1. Allow Windows to automatically handle file buffering (only “officially” save the data to the file when the file is closed)

2. Save the data to the hard disk on every write

3. Save the data to the hard disk every “x” writes

For all three options, there is a trade off between speed and reliability.  Emptying the buffer more often (forcing a write to file) decreases the program speed but ensures that the data is stored as it is processed.

Option 1 is the fastest of the three.  Windows tries to buffer as much information as possible and only writes to the hard disk when it needs to empty the buffer to make room for more incoming data.  This is usually the easiest option to code.  Unfortunately, if some unexpected event occurs, such as a power outage or system/software crash, all of the buffered data will be lost.  I have found that during software development, using this “default” option causes unexpected “lost data” problems while debugging.  This leads to extended troubleshooting time that slows development.

Option 2 is the safest of the three.  Data will always be on the hard disk after a write operation.  This option is usually controlled by a flag and slightly more difficult than option 1 to code.  During debugging, this is one less issue to worry about and the state of the output file will reflect where the code program was halted.  Unfortunately, this option may slow down the program significantly.

Option 3 is a compromise between options 1 and 2.  This is the best option to use if many solutions, projects and files will be processed.  One example of this option is saving every 50 writes.  If there is a critical error, some of the processed data will be stored on the hard disk.  Unfortunately, this is the hardest option of the three to code, as a scheme is required for tracking the number of writes.

Conclusion:

For this project, I will save the data to the hard disk on every write.  If there is a speed issue, I will use the automatic buffering.  Given that there is no time requirement, a slow processing scheme may not effect the final evaluation.

4.2 Invalid Files

When the CSSTRUCT program is searching through project structure information files, it may run into invalid data or invalid files.  If some type of protection is not in place, this invalid data may crash the program.  

Following are some possible solutions/actions

· Data will only be processed if valid headers are read.  

· There will be a limit (256 characters) on how much information can be read after processing the header.

Any other issues will be evaluated during the design phase.

Conclusion:

Measures will be taken to prevent file crashes when reading invalid files.  If there is invalid data, the program will continue processing.  In the worse case, an error message will be generated.

4.3 Error Processing

As I am not very familiar with the error processing in c#, I have not incorporated a definite error catching scheme into the design.  My experience with C says that one should prepare code to catch any possible error and print an associated error message.  Although time consuming, this helps during the debugging phase of the code design and during the test and demo phase.

Following are some possible error schemes that may be used:

· I could write code surrounding each function call to catch and process errors.  For a less complicated program, this will suffice.  For a large program, this produces excessive code and results in large program files.

· I could write an error-processing module that will interpret error codes.  This separates the error functionality from the main modules.  This takes more time initially to create then the first option, but saves time for a large program.

· I could use one of the built in error-processing functions.  Some languages, such as Java have functions that simplify the error-handling process.  This takes this error-handling responsibility from the programmer and accelerates programming.

Conclusion:

For this project, I will research built in error-processing functions.  If I cannot find anything, I will model my error processing based off the example code provided to us.  The program is small enough that a poor error processing decision will not cause a significant schedule delay.

All of the main issues have been addressed and solutions have been found.  The program will be developed and tested within the provided time frame and will satisfy all requirements.

4.4 File Size

As more data is stored, the file size may become unmanageable.  The XML headers will be “<Solution> ” (11 characters), “<Path> ” (7 characters), “<Project> “ (10 characters), “<Filename> ” (11 characters), “<Size> ” (7 characters), and “<Date> ” (7 characters).

Assume that the average number of characters of information stored after each of the headers is 10, 30, 10, 15, 5, and 11. 

If the largest project contains 10 solutions, 10 paths, 50 projects, 2000 filenames, 2000 sizes, and 2000 dates, the largest XML file size will be approximately 113,580 bytes.  This is an acceptable file size.

Just in case file size does increase beyond an acceptable limit, a file size cap will be enforced.  If the file size increases above 1 MB, the processing will stop and an error message will be generated.

Conclusion:

File size should not be an issue.  A file size limit will avoid any extremely large files from being generated by this software.

4.5 Basic C# Proficiency

The last critical issues involves the C Sharp proficiency of the development team, mainly myself.  I currently have no hands-on C# programming experience.  The most I have done is looked at some online tutorials and read the course book’s first 3 chapters.  Most of this document is generic since I will be learning the C# classes and functions during the development process.  There is a possibility that this lack of C# experience may extend the development time.

This lack of C# experience will be offset by my current “tool set” of programming languages.  I have worked with C, C++, and Visual C++, designing large applications for both my master’s project and my job at Lockheed.  I have also taken several classes in these languages at The Cooper Union.

I have read extensive material on the Java programming language while researching my master’s project (I did not use this language as I determined that it was too slow to run our vision system processing compared to C/C++).  I worked on designing and documenting a large Ray Tracing Matlab program, during a simulation of the Lockheed software design process.  This program used a modular design similar to the design recommended using C#.  I’ve also worked on several Labview and Matlab projects.

From my current research on C#, it seems that most of the programming concepts are identical.  This new language should not be too difficult to learn and program.  The Example code provided for this class will also help decrease the development time, as many of the necessary functions already exist.

Conclusion:

With my current programming skill set, I should be able to learn enough C# to write this program within the 1st week.  I have a backup plan to write a Console application if I am having difficulties with Winforms.  

5 Summary

From this initial and design and analysis, I believe that the program can be completed within the provided two week time frame.  Although I currently have basic proficiency in the C# language, I believe that I can ramp up and be ready to program by the 2nd class session and have a completed program by the 4th class session.

Using the supplied class materials, I should be able to trace and satisfy all the requirements.  Before submission, the code will be evaluated and each requirement will be verified.

A modular structure will be used as shown in the previous activity diagrams.  Functionality will be broken down and documented in a fashion that will accelerate programming and reduce risk.

The critical issues will be addressed as discussed.  Any issues noticed during development will be documented and addressed as well.  

A week will be scheduled for the program design phase and a week for the debug/improvement phase.  This leaves enough time to iron out any bugs and improve the software while leaving a functional baseline that can be handed in if the improvements cannot be implemented in time.

Appendix A Prototype Code

No prototype code has been developed for this program.
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