Software Engineering Example
In this scenario you are required to put together the requirements of a code editor this is part of a bigger development environment. 

User Requirements
1.0 General Functionality

1.1 Opening Files

The editor should provide a feature for opening files.   

Rational: For the editor to be functional and effective the editor needs to be able to open files.   

Specification: System Requirements 3.0, 2.1, 4.2
Source: Ray Wilson, Glasgow Office.

1.2 Editing Files


The editor should provide a feature to edit an open file. 

Rational: For the editor to be functional and effective the editor needs to be able to edit files.   

Specification: System Requirements 4.0
Source: Ray Wilson, Glasgow Office.
1.2.1 Temporary Files
The editor should store a temporary file so that the file contents can be retrieved in the event of a crash.

Rational: For the editor to be functional and effective the editor needs to be able to edit files.   

Specification: System Requirements 4.1
Source: Ray Wilson, Glasgow Office.
Etc. 

2.0 Code Editing

2.1 Text Hilighting
The editor should highlight text in a way which is meaningful to the user. It should recognize keywords, constants variables etc. and display them in a chosen colour. Where no user preference exists a default colour may be chosen. 
Rational: Its much easier for users to read code if it is appropriately coloured (highlighted).   

Specification: System Requirements x.x
Source: Bob Ray, Cardiff Office.
2.1 Predictive Text

When the user types part of a word and pauses, the editor should suggest possible completions for that word. These should be based on the names of variables, classes, packages and functions to which the user may be referring. 
Rational: This can speed up the development process dramatically as users don’t have to look up function names and in some cases can avoid typographical errors caused by typing the whole of a function name.    

Specification: System Requirements 3.6, 5.4.1
Source: Bob Ray, Cardiff Office.
Etc

System Requirements
3.0 Opening Files

3.1 New Files
When a new file is created the user should be given an empty buffer to edit. 

...

3.5 Identify the Type of File
When loading a file the system should identify the type of file being loaded and ensure that the system informs the user as any lack of capabilities in terms of text highlighting etc. 
3.6 Predictive Text Library

The buffer created by 3.3 (loading file into buffer) should be parsed to create a library for the predictive text based on rules on the operators of the language store in 7.0 (language specific information).  
…

Etc. 
4.0 Editing Files

4.1 Buffered Editing


A buffer should be used to edit the content of a loaded file. 

Related: 3.1 Accessibility of the File Buffer, 3.3 Loading File to Buffer

4.2 Temporary Files


The edit buffer should write the content of the file to a temporary file at user defined intervals. 



4.2.1 Cannot Write


If the file cannot be written then the system should warn the user that a temporary file could not be created and that no provision is made for system failure. 


4.2.2 System Failure

If the system fails it should check the temporary file, if the file exists (user has not saved) it should load this file first giving the user the opportunity to save. 

Related:  2.1 Housekeeping
4.2.3 User Saves

If the user has saved the file the temporary file can be deleted. 

Related: 4.3User Save
4.3 User Save
When the user issues a save command, either though shortcut keys or a menu option the buffer containing the file should be written to its original file location. 

Related: 3.1Reading to Buffer

4.4 Save As

When the user issues a Save As command, either though shortcut keys or a menu option the buffer containing the file should be written to a new file of the users choosing.  The users must be asked for the name and location of the new file. 

Related: 6.0 FileDialog 

5.0 User Interface

…

5.4 Text Display

The text from the buffer should be displayed in a window, this window should be placed centrally and provide editing facilities. 
Related: 4.1 Buffered Editing
5.4.1 Text Highlighting

The text should be highlighted according to the type of text this must be identified based on the language. 

Related: 7.0 Language Specific Information
5.5 Text Selection
Text should be Selected on a letter by letter basis. This selection can be controlled either by the mouse or by combination of key commands. 

Related: 7.5 Mouse Text Selection, 8.4 Selection Mode

…

Etc. 
Though this example is mostly incomplete it demonstrates several key points. 

1. User requirements can be satisfied by one or more system requirements. 

2. While it is possible in some cases to group system requirements together some functionality spans different parts of the system. 
3. It must be possible to trace user requirements to the system requirements that fulfill them. So for example if a incremental delivery was planned the development team could identify which of the system requirements they needed to implement before their implementation. 

The example above omits a key feature, if a developer is working on a system requirement and needs clarification they need to identify the user requirement associated with this requirement in order to get more information from the source or check for related un-documented related requirements. 

There are a group of tools which can help, these tools help track requirements and produce documentation on demand. This is useful as the requirements can be kept up to date electronically and printed for validation purposes on demand. Tools which can be used within the software engineering process are broadly known as CASE tools, Computer Aided Systems Engineering though this term is applied to a wide range of other applications which are probably better described as RAD tools. 

