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1. Introduction

1.1 Purpose
The purpose of this document is to explain all of the features, constraints, and requirements of the STEVE 2.0 program.

1.2 Scope
The project will provide a GUI to input values into a provided Fortran program and a visualization for the output of the Fortran program. After the user provides various input values, the program will execute the Fortran code and display two animated graphs. One graph will be based on data generated by the Fortran code with default input values, and the second graph will be based on data generated with the user’s input values. The project will be created using the C++ and Fortran programming languages, for use with the Windows operating system.

1.3 Definitions, Acronyms, and Abbreviations
GUI: Graphical User Interface
OpenGL: 2D and 3D graphics application programming interface 


1.4 Overview
This software requirements specification is divided into three sections: the introduction, an overall description, and the specific requirements. The introduction provides background information needed to understand the document. The overall description provides more information about the project and explains why some requirements were chosen. The specific requirements section goes into more detail about the specific functions, interfaces, and other requirements of the program.

2. Overall Description

2.1 Product Perspective
This project is individual and self-contained. The only outside software it will use is OpenGL for the graphical parts of the program.

2.1.1 User Interfaces
A form will be created for the user to enter input values for the visualization. The user will type in values for the parameters and click the ‘Start’ button in the form to send the input to the Fortran program and start the visualization. Once the animated graphs are created, they will be displayed until the user enters new input values and starts a new visualization.

1.1.1 Software Interfaces
The program uses OpenGL 2.1 to draw the graphs to the window. The files used for OpenGL on Windows are opengl32.dll and glu32.dll. Both are included with all Windows installations.

1.2 Product Functions
A flowchart depicting the basic functionality of the project is given below. The functions are described in more detail in sections 2.2.1 to 2.2.3.
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                    Figure 1: Flowchart diagram for basic functions of STEVE 2.0

1.2.1 Input Form
The program will include a form for the user to enter input values for the Fortran program. This will be either in a separate window from the visualization window or on the left side of the same window. The form will include a ‘Load Defaults’ button and a ‘Start’ button. When the ‘Load Defaults’ button is clicked, all input values will be changed to their default value. When the ‘Start’ button on the form is clicked, all input values will be checked with different minimum and maximum values for each parameter and the values will be sent to the Fortran Program.

1.2.2 Fortran Program
The Fortran program is already provided and will not be altered for this project. This project will provide the data from the input form to the Fortran program and read its output to create the visualization. The output is a three-dimensional array of values in an x-y plane over time. Both the input and output will be in the form of text files.


1.2.3 Visualization
The program will read the output of the Fortran program and display an animated graph of the values in the output. The graph will be colored according to the values in each coordinate of the x-y plane of the array and animated through the third dimension of the array. In addition to this graph, a sample graph of the output generated by the Fortran program with the default input values will be displayed beside the new graph.

1.3 User Characteristics
The program will be usable by civil engineering students. 

1.4 Constraints
Because this project executes a Fortran program to generate data used in the visualization, its speed is constrained by the time it takes the Fortran program to finish. This will cause a slight delay between when the user clicks the ‘Start’ button and when the visualization begins.

1.5 Assumptions and Dependencies
The program is to be used on Windows. It will be tested on XP and Vista. The program will be run on a computer with a video card capable of rendering OpenGL 3D images. This should not be an issue on almost all computers. The program depends on the system files mentioned in section 2.1.2 for execution.

2. Specific Requirements


2.1 External Interfaces
All user input is entered through the input form by typing numbers into the field for each parameter and clicking the ‘Load Defaults’ or ‘Start’ buttons. The program will run the external Fortran program when the ‘Start’ button is clicked and wait until that program has finished before starting the visualization.

2.2 Functional Requirements


2.2.1 Input Form
The input form shall list all parameters required by the Fortran program and allow the user to type in numbers for each parameter.  It shall also include a ‘Load Defaults’ button and a ‘Start’ button below the list of input values. The ‘Load Defaults’ button will reset the values for each parameter to a predefined default value. When the ‘Start’ button on the form is clicked, all input values shall be checked with different minimum and maximum values for each parameter. If all values are within the allowable range, the values shall be passed to the Fortran program. If any of them are not within the allowable range, a message box shall be displayed informing the user of the incorrect value(s) and the range of values allowed for the corresponding parameter(s). A list of all parameters with their minimum, maximum, and default values is given in the following table:

	Parameter
	Min
	Max
	Default

	Rain Detection Capability
	1.0
	100.0
	1.1

	Rain Detection Sensitivity
	0.25
	10.0
	1.5

	False Rain Alarm Rate
	0.01
	100.0
	0.7

	Rain Estimation Error (Mean)
	-1.0
	1.0
	0.0

	Rain Estimation Error (Std Dev)
	0.05
	3.0
	1.1

	Rain Detection Correlation Length (km)
	25
	1000
	170

	No-Rain Detection Correlation Length (km)
	25
	1000
	220

	Rain Estimation Correlation Length
	25
	1000
	170

	Time Correlation of Error
	0.05
	1.0
	0.62

	Probability of No-Rain Detection
	0.0
	1.0
	0.95

	Simulation Period
	1
	2592
	 NA



Table 1: List of parameters for the Fortran program and their respective minimum, maximum, and default values.

2.2.2 Fortran Program
When the ‘Start’ button of the input form is clicked and all input values are acceptable, the program shall write all of the values given in the input form to a text file that will be used as input to the provided Fortran program. The program shall then execute the Fortran program and wait until it has completed and written its output to another text file. When this external program has finished, the program shall read the output text file and create a three-dimensional array from the data in the file. This array will then be used to create a visualization for the data.

2.2.3 Visualization
The program shall create an animated visualization for the data generated by the Fortran program. The color for each spot on the graph shall be determined by matching a value in the three-dimensional array with a color chart. The visualization shall draw every x-y coordinate in the array and animate it through time, the third dimension of the array. The visualization shall restart its animation when it reaches the end of the array. Beside the graph generated by the Fortran program, a default graph shall be displayed. This default graph shall use the data generated by the Fortran program with default input values. Since this graph will always be the same, the output file from the Fortran program shall be made once and distributed with the program. When the program initializes, it shall read the file and create the three-dimensional array for the default graph. The default graph shall be drawn the same way as the custom graph, and both graphs shall animate simultaneously.


2.3 Performance Requirements
Each instance of the program is self-contained, so there should be no problems caused by simultaneous users or other potential threats to distributed systems.


2.4 Design Constraints
Because it uses OpenGL for the graphics, the design of the program is restricted by the capabilities of this library. However, there should be no graphical requirements of the program that OpenGL is unable to handle.
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