Version 1.0

6 of 9
040622



RAISER Coding Practise

Scope and Aims
This document outlines coding practice for use with the RAISER process. While some of these suggestions are general “good practice” other suggestions are specific to research coding or exist to enable RESET to occur more easily. There will be a separate guide for RESET coding practice.
This coding practise aims to make your code easier to adapt and to enable it to be used beyond the scope of your own project. It does this by encouraging the writing of readable, modular code with sufficient documentation for others to follow. At the same time the nature of research coding is recognised and every effort is made to minimize the amount of actual documentation work required, particularly while in the middle of coding new ideas.
Readability

Clarity and readability should generally take precedence over highly efficient (but hard to read) code. There are exceptions however these are rare and in any case would only apply to a small part of the code. See “When efficiency is important” if you do have an exception.
Layout and indentation

While this differs with the programming language, the key is to keep things consistent.

Where possible:

· Use tabs instead of spaces to indent code

· Always line up the opening and closing parts of a segment of code

Example 1:

ReturnType FunctionName(ParamType Param)

{ ( Opening part
// CODE ( Indented part
} ( Closing part
· If using different machines for editing, ensure files are always left in the same operating system format (windows or unix format)

· Bracketing convention (if applicable) should be consistent.

· Code should conform to an 80 character width limit. This enables the code to be readable when printed (e.g. for review).

Naming convention

In short, have one. 

A good convention is to name each word in the variable name with a capital letter (bar the first). E.g. aVeryLongVariableNameForALoopCounter. 

Another important rule is to make variable names no longer than needed. The above variable could be renamed loopCounter for example. Names of less than 4 letters are typically not meaningful, with the notable exception of i, j and k, when used for loop counters. The variable loopCounter should therefore simply be called i. (The letter j and k should be used only when loops are nested.)

Where a loop counter is used for more than just checking the loops exit condition i.e. the value is retained and used later, use a more meaningful name than i, j, or k. This is to prevent the value being zeroed by accident in later coding.
When efficiency is important

When time is being invested in highly efficient code, a similar effort should be invested in documenting:
a) Why this method is needed (why is speed / disk space / memory conservation important at this point?)

b) How the method works.

1. Internal comments should mark the start and end of the efficiency zone.

2. Preconditions (What is required to enter this section) and Post conditions (what is the guaranteed outcome e.g. what data transformation occurs?) should be listed.

3. External documentation should exist illustrating the method and how it works.

4. References used in creating the method should be listed (i.e. books, articles etc)

5. Where the source is a web page or a correspondence, a copy should always be retained with the project. In other cases it is recommended.

Types of Comments
Comments in the RAISER process serve four purposes.

1. To keep track of the purpose of a module of code (What)

2. To keep track of the owner and version of a module (Who and When)

3. To keep track of the method being applied (How)

4. To keep track of the authors rationale (Why)

Comments occur at 4 levels,

1. File level

2. Class Level (if working in OO)

3. Method Level (OO) / Function Level (Structured)

4. Internal comments (these are inline comments)

Comments should preferably be compatible with dOxygen (download from the SERE website). The example comments later in this section are in dOxygen format. The dOxygen /todo comment (placed inside a comment block) should be used to indicate future work.

Rationale:

Like JavaDoc, this allows external documentation to be extracted from within the code files. The preference for dOxygen is because (a) It’s simple (b) It works for Java, C, C++ and other languages (c) the generated documentation comes in many useful formats.

When to Comment

A good trick it to take a half day out every week / every few days (depending on your rate of progress) and use this to add any missing comments. Start with required comments, then go on to optional comments. After a few days (perhaps a weekend off) you should have a little distance between you and the code. Anything that isn’t immediately clear and obvious to you now need to be commented. If in doubt, ask yourself if your supervisor could understand this code without you there to explain it. Next thing of what questions they ask and document the answers, particularly the rationale ones.
Detailed Suggestions

File Level Comments

What
These comments name the project the file belongs to. They also given an over all description of what code in this file is about. They aim to quickly let someone know if (a) the code they want to write belongs in this file (b) the code they are looking for should be in this file.

Who and When

Where comments should be inserter into each file but should not need to be updated more than a couple of time. They record who is responsible for a major version of the file, and what version this is. The record will generally start with a “created” comment by the researcher. Typically the next entry would be “finalised” by the researcher. In the RESET phase other people will work on the code and add their names as needed to show that a particular take had been completed on this piece of code (e.g. “External Documentation RESET”, “Comments Reset”, “Refactoring Complete”, “Regression Testing Implemented” etc).

Why

It may make sense to comment on the over all structure of classes in this file and why they are structured like this. This can prevent the information being needlessly duplicated at class level.
Class Level Comments

What

These describe the specific responsibilities of the class. What is it for? This comment should be general enough to allow all things related to the class, and specific enough to distinguish it from any other similar classes. If you are unsure where a method belongs, this comment (in each class) should make it clear. The research should always add these.
Why

If a method appears not to fit any where this is a hint that it might be time to revisit the design, or at least add a why comment (at this class level) stating that method X doesn’t seem to fit the structure but has been included here because of reason Y.

In some cases it may be appropriate to explain why a class exists (as apposed to be being a collection of variable inside another class) or what the class is supposed to be abstracting. 
Any alternative architectures for the class should be mentioned along with the decisions for and against them… future developments may make one of these a better option.

Method Level / Function Level

In most (but not all) cases during RAISER, a methods name will give sufficient information. In those cases where there is additional important information or where the exact result of the function is not obvious, the following suggestions apply.

What

What does this method / function do? 

What constitutes valid/invalid input?

Are there any special cases?

What format is the output? 

Is it scaled / rounded / ordered etc in anyway?
Who and When

If the author is NOT the author of the file, who is it? (e.g. supervisor, taken from a book, taken from a paper etc)

If this is an alternative implementation, a second try, etc note this along with where the original can be found (if the original worked and this is an improvement / alteration)

How

What algorithm is being applied? 
What data structure is being used? 
Are there any fudges? (if so what?) 
Why

Relates to how. Why were these choices made? It is important to note if there is No Particular Reason (NPR). This means there may be better approaches that are open for future work. If you have any other ideas, but don’t have time or resources to try them, note these as well (making sure to note them as “alternative approaches - not tried”).
Internal comments

These should always be inline comments. This means that: 

(a) The comments are generally only 1 line long and reside next to the effected line of code 

(b) The comments are for use inside the code only and should not be extracted for external documentation. 

Internal comments are always how comments.

How

These are the standard comments that describe how something is being done. E.g. How does this code work? What is this variable for? What does this result mean? Preconditions and Post-conditions are also useful. The amount of how comments should be sufficient for someone competent to make sense of the code and what it does. Do not neglect these comments. Do not over do them. 

Sample Comments
These sample comments are in dOxygen format. Please use the format provided if possible as this will save time in the RESET phase. In any case, the types of comments listed above should be included as this will not only help you remember what your code does, but will also help you clarify your ideas and better fit your code to your architecture.

A full file header looks like this:

/********************************************************************* 

 *      Global Project Name,  Local Project Name                     *         

 *                                                                   *

 *********************************************************************/

/** \file filename.ext
 *  \brief A brief 1 line description.
 *  

 * WHAT: An extended description of what code in this file is

 * generally about. 

 * WHY: This can include any general assumptions and rational 
 * about the approach used (the algorithm, sampling methods, search 

 * algorithm, heuristics etc) or the structure of things in this

 * file e.g. breakdown into classes, functions, etc. It can avoid 

 * repeating the same assumptions etc at class level for many classes.    

 * Each affected class should then reference this file header.
 * 

 * <b>Version History (Who and When)</b>

 *

 * \verbatim

 *-----+----------+-----+--------------------------------------------

 * Who |   When   | Ver | What                                       

 *-----+----------+-----+--------------------------------------------

 * Fred| 05/6/04  |  1  | Created.                                   

 *-------------------------------------------------------------------

 *     |          |     | 

 *-------------------------------------------------------------------

 *     |          |     | 

 *-------------------------------------------------------------------

 * \ endverbatim

 */

A class header looks like this:
      (A break to make each new class stand out when scrolling through code)

   /**** Customer Record Class ************************************/

   (A brief description of the class on a single line)
   ///  Responsible for customer details and staff discounts

   (A more elaborate class description including the what and whys 
    This description may span multiple lines.)

   /**

    * What: This class is responsible for all things related to 

    *       a customer’s record. It does not include staff information

    *       except in the form of a staff ID number to allow discounts, 

    *       and an update function to synchronize with the personal 

    *       records.

    *  

    *  Why: Staff records are stored separately in the staffRecord 

    *       class

    *  

    */    

    class customerRecord
    {

    }
A method header looks like this:

(A short break to make each new method stand out when scrolling through code)

/**** synchronize() ********************************/

(A brief description of the method on a single line)

/// removes staff IDs from customer records if staff no longer employed
(A more elaborate description if needed)

/**

 * The Staff ID of 1001 may be used repeatedly and is ignored by 
 * this method. Use 1001 when lifetime staff discounts are given to 

 * retiring long serving staff etc.
 * 

 * Why: This is a hack, but works fine. At some point is may be worth 

 * adding a list function to show all those staff with ID 1001 to see 

 * the system isn’t abused. Another check would be to include a record 

 * of the staff member who created the record so any abuse can be 

 * tracked.

 */

void synchronize(void)

{

}

An Internal Comment looks like:
Result = init(2); // Result will now be 0 is vacant, 1 if free, 2 if on hold.

dOxygen starter

dOgygen comments use the format /**  comment */ and can run over many lines, or the format /// that runs until the end of the line. These comments are treated slightly differently in addition to their difference in scope.

Bullets are created using - for unnumbered lists or -# for numbered lists. The - symbol must in either case be in the same column (character position) for it to be regarded as the same list level. (Alternatively, you can use HTML-style lists, and then have column freedom. HTML-style may be better for longer lists.) 

Example: 

  /** 

   *  A list:

   *    - Bullet Item 1

   *         -# Numbered Item 1

   *         -# Numbered Item 2 \n

   *            More info about Numbered Item 2

   *         -# Numbered Item 3

   *    - Bullet Item 2

   *         -# Numbered Item 1

   *         -# Numbered Item 2

   *

   *  Some other text.

   */

A list: 

· Bullet Item 1 

1. Numbered Item 1 

2. Numbered Item 2 
More info about Numbered Item 2 

3. Numbered Item 3

· Bullet Item 2 

1. Numbered Item 1 

2. Numbered Item 2

Some other text.

Bold

<b> This in bold </b>

This in bold 
Emphasis

<em> This in emphasis </em>

This in emphasis 
More at: http://www.stack.nl/~dimitri/doxygen/commands.html 
