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1 Overview

e With any software, reading the source
important requirement

e To understand source code, one needs to

code and being able to understand what’s going on is an

employ a good naming convention for all objects, good com-

menting practices, and a good alignment/indentation scheme.

e What “good” means above is, of course, completely subjective

e Regardless, the end goals of employing a good coding style are the following, and any coding style

should achieve this. ..

1. A non-programmer should be

able too look at your source code and understand

something about what is happening.

2. A programmer should be able to look at your source code and understand exactly

what is happening.

e What follows is a sample Style Guide for

how to write your code

e As I said in class, it is only one suggested style for C++ code

e There are others, and many people will o

ften mix styles

e It doesn’t really matter which style you choose, as long as you chose one and remain consistent

11 say “A Good C++ Coding Style” here because, as we’ll see, there are many C++ coding styles. The goal of each is the

same, and it doesn’t really matter which you choose. ..

you just need to choose one, and use it consistently.



You are free to chose your own style for assignments in class, but whatever you chose, you must use is
for everything

After today, ALL code you submit MUST employ GOOD STYLE!

Naming Conventions

The larger your programs become, the more named objects your code will have
These are things like files, variables/constants, functions, and classes
Using descriptive names can greatly help one’s understanding of the code

The following are some guidelines for naming such objects

2.1

Files

Soon, we’ll learn how to break up your programs into multiple source files, and even between multiple
directories

For large projects, it’s necessary to have a good naming convention for files

For example, the OpenBSD project (an open source BSD-licensed operating system) has (at the mo-
ment) 52,557 files of source code for the base OS

In general, a single source file should contain only a set of related functions/classes

Anything unrelated should go into a separate source file

Files will usually be relatively long, but they shouldn’t be too long (i.e. a thousand lines of source in
a single file is considered excessive)

If this happens, break up the file into multiple files.

The names of each file should accurately describe what the file contains, and is usually named using
“hump” or “camel-caps” notation

Ezample... Suppose you had a file containing a set of functions or source code for calculating the
maximum & minimum of a set of numbers. An appropriate name might be. ..

MaximumMinimum. cpp

Notice that for files, we start the name with an uppercase letter




2.2

Variables

With many variables, names such as x, y, z or i, j, k make it exceedingly difficult to under-
stand /follow the source code

Most C++ compilers allow variables named up to 255 characters long

However, as the book describes, to ensure portability of code from compiler to compiler, names of at
most 30 characters should be chosen

The names of variables should accurately describe what they represent
Like files, variables are named using “hump” or “camel-caps”

The only difference is that for variables, we start the names with a lowercase letter

FEzamples. .. Using lab 2 as an example again, we had to store the following variables: 3 integers to
store the numbers input by the user, the values for the maximum, minimum, & average, if any of the
input numbers were repeated, and if so, which one and how many times.

// The three integers to be input by the user
int inputNumberl;
int inputNumber2;
int inputNumber3;

// The calculated maximum, minimum, and average
int maximum;

int minimum;

double average;

// These variables store whether or not any of the input numbers
// were repeated, if so which number was repeated, and how many
// time that number was repeated

bool numberWasRepeated; // if a number was repeated

int repeatedNumber; // the number repeated

int numberOfRepetitions; // how many times it was repeated

Such a naming convention makes the purpose and value of a variable obvious

2.3

Constants

As we discussed in class, you can create some variables which are constant
To name constants, we will adopt the same convention as for regular variables, with one exception. ..
The name will start with an uppercase letter

Ezamples. . .

const int MyStreetAddress = 1234;
const string MyStreetName = "Seasame Street";
const long double Pi = 3.1415926535897932384626433832795;



Notice that if we adopt this convention for constants, anytime we see a variable in the source code that
starts with an uppercase character, we know it’s a constant

This is one example of using naming conventions to let the programmer know something about a given
named object, without seeing its definition

2.4

Functions

Like variable names, functions should be named using “hump notation” where the first letter is lower-
case

Ezxamples. . .

int pow(int base, int exponent);
void printUser(string username, int age);

The name of a function should reflect what the result of calling the function is

If the function returns a value, you should make it as clear as possible from the name itself what the
function returns

If the function doesn’t return anything, but simply does something (like output a string), that should
also be clear from the name

For example. ..

— Functions that print/output something should have “print” or “output” in their name. E.g.

void printUser(string username, int age);
void outputCourselList(int courseNumber) ;

— For functions that return boolean values, including “is” in the title can make the purpose and
return type obvious. E.g.

bool isUserLoggedIn(...);
bool isPrimeNumber (int number);

Using names such as this, functions can be used in conditional statement like if in a very clear
and intuitive manner.

if (isPerfectNumber (num))

{

}

— For functions that perform mathematical tasks, if there are common names for the taks, those
should be employed in some fashion. E.g.

int factorial(int number);
int fibonacci(int number);
double power(double base, double exponent);



— For functions that convert data from one unit to another (a common task), intuitive names such
as

double celsius2fahrenheit(double celsiusTemperature);
double fahrenheit2celsius(double fahrenheitTemperature);
double miles2kilometers(double miles);

double inches2centimeters(double inches);

should be chosen

In general, try to pick a name that is as specific as possible.

Note that if you’re having a hard time naming a function, it may be because your function
is doing too much! (See the section on Functions later in this document.)

Comments & Self-Documenting Code

Good commenting skills help tremendously with understanding source code

It is a wital practice for large software projects, where many people view and work with the source
directly

Some believe that there’s “no such thing as a bad comment”, but as we’ll see, some comments add
little or no relevant information

Such comments are nothing more than clutter, and these are bad comments

3.1 Files
e Each source file you create should have a rather lengthy comment at the top of the file, containing at
least the following (perhaps more) information. ..
1. File name
2. List of authors with email addresses
3. Date created or last modified
4. Detailed description of what the file contains. If it contains the “main” function for a program,
it should include a description of what the program does
o Erxample. ..
/*
* Filename: SomeFile.cpp
* Author(s): Ryan Flannery, Bill Gates
* Date Created: 23 June 2007
*
* Description: This file contains the source code for a program that
* prompts the user for 3 integers. Once the user inputs the 3



* integers, the program calculates and reports the following:

* 1. The maximum of the 3 numbers

* 2. The minimum

* 3. The average

* 4. If any of the 3 numbers input were duplicates, report the
* duplicated number and how many times it was repeated.

*

*/

Some people will also add (after the description), a changelog of the file. That is, a listing of each
date the file was modified and a description of what was changed. If you're using a source code
versioning/management system (such as cvs, subversion, darcs, etc.) storing such information in the
file would be redundant. None the less, storing such information somewhere is a good idea.

In addition to the above information, many projects include a copy the license at the top of each file.
For Linux source code, each file contains a copy of the GPL license at the top.
For BSD source code, each file contains a copy of the BSD license at the top.

3.2

Variables & Constants
Before the definition of each variable or constant, a brief comment should appear describing. . .

1. What the purpose of the variable is

2. How it’s value will be set (Will it be input from the user? Read from a file? Or calculated from
other variables?)

As we discussed above, the names of variables and comments are chosen to make their purpose clear

These comments serve to provide more detailed information

Ezxamples. . .

// These three integers are used to store the values input by the
// user, from the standard input (cin)

int inputNumberl;

int inputNumber2;

int inputNumber3;

// These variables will store the maximum, minimum, and the average
// of the three integers input from the user (above)

int maximum;

int minimum;

double average;

// These variables store whether or not any of the input numbers
// were repeated, if so which number was repeated, and how many
// time that number was repeated. They will be calculated based
// on the three input numbers.

bool numberWasRepeated; // IF a number was repeated



int repeatedNumber; // The number that was repeated
int numberOfRepetitions; // How many times it was repeated

3.3 Functions

Commenting functions is absolutely critical

Each function should have a comment-block before the function definition, describing in detail what
the function does

In such a comment, each parameter to the function (if any) should be described in detail. Include what
are considered valid values and what will happen if valid values are not passed.

Be sure to describe in detail what the return value is, if any!

FEzxzample. . .
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// Function: power

// Description:

This function takes two parameters, "base" and "exponent", and
calculates the value of base raised to power of exponent (normally

//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

written "base

exponent"). The resulting value is then returned.

Parameters:

1.

2.

int base The number that will be raised to the exponent in
the calculation. Any integer is valid.

int exponent The number that will be the exponent in
calculating the power. Any integer is >= 0 is
valid. If a value < O is provided, an error is
displayed and O is returned.

Return Value:
The integer result of raising base to the power exponent

Caveats

1.

Since the power function can produce rather large values
even for moderately large values of base and exponent,
integer overflow is possible. This function makes no
checks of the inputs to see if overflow will occur, and
no error will be generated if overflow occurs.
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int power (int base, int exponent)

{

}

e The above comment may seem a little excessive, and it probably is...use good judgement. If you
can hand the code for your function (comment included) to a non-programmer, they should be able
to understand loosely what the function does. A prorgrammer should read the code and be able to
understand exactly what the function does.



In addition to the items listed above, many include in the comment above a functions definition the
time/space complexity of the function (i.e. how much time/memory the function requires for a given
input size)

All code within functions is subject to the guidelines above and below!

3.4

The Code Itself

Commenting the files and variables help tell someone reading the code what the code works with and
what the end result is

Commenting the code itself helps describe how the code works, and is extremely important
Being able to understand how the code works is critical when it comes to debugging

If someone reading the code can gather little or no understanding of how it works, then identifying
where a problem is can be a long, painful, and hair-pulling-out experience

The comments throughout the code should reflect the design of the code, the approach you are taking
to solve a problem

NOTE: Comments should not be line-by-line reflections of each statement, but rather what’s going on
in general

The following example shows excessive commenting on the trivial details of what’s being done

// set maximum = numberil
maximum = numberl;

// If number2 > maximum, then set maximum = number?2
if (number2 > maximum)
{ // set maximum = number

maximum = number?2;

}

// If number 3 > maximum, then set maximum = number3
if (number3 > maximum)
{ // set maximum = number3

maximum = number3;

e Notice in the above code that the comments essentially restate the code itself!

e That is, they provide no insight into what is really going on. .. The comments are simply clutter!

e The following code first provides a detailed description of the approach used to calculate the maximum,

followed by only sparse comments throughout the code. . .
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// To calculate the maximum of numberl, number2, and number3, we look at
// each number in order. We start by setting maximum to the first number
// we look at. With each new number we examine, if that number is greater
// than the current maximum, we update the maximum to this new number.

// Otherwise, we simply continue examining the numbers in order. Once we
// have finished, the variable ’maximum’ will contain the value of the

// maximum of the three numbers
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// First, set maximum to the first number
maximum = numberl;

if (number2 > maximum)
{ // IF so, update the current maximum
maximum = number?2;

3

if (number3 > maximum)
{ // IF so, update the current maximum
maximum = number3;

3

Note that if you employ a good, consistent variable naming convention, a good description of your
approach is all you’ll sometimes need

That is, if you accurately describe your approach and employ good naming conventions, then how that
approach is implemented should be obvious

Good Spacing

Proper use of spaces, tabs, and newlines can greatly impact ones ability to understand the layout of
the code at a glance

As we’ve noted repeatedly, the execution of a C++ program occurs line-by-line

Control structures such as if & switch and looping structures such as for & while alter this line-by-
line execution

The path of execution is often called the flow of a program
When there are many nested control/looping structures, following the flow of a program can be difficult

If one employs a good scheme like we’ll see in the next subsections, then one can easily look at piece
of source code and at least understand the (possible) flow of the program

That is, proper use of spacing can make the flow of the program obvious




4.1 Alignment & Indentation

e In general, all lines of C++ code should start in the same vertical column

e Source code in the body of any block (control/looping structure or function), however, should be
indented some fized and consistent number of spaces (or a tab)

e Such spacing helps to clearly indicate that the code in the body of a control/looping structure is just
that!. . . part of the control/looping structure

e 1 or 2 spaces is usually not enough to clearly indicate this

e 3 or 4 spaces are probably the most commonly used...5 or more spaces can be excessive

4.1.1 Control & Looping Structures

e When using control structures such as if, or switch, one should put the actual statement and curly
brackets on the same level as the code surrounding it, and all statements within the brackets should
be indented 3 spaces

e FEzample with if. ..
StatementsBeforelf;

if ( SomeCondition )

{
statementsWithinIf;
statementsWithinIf;
}
StatementsAfterIf;

e When using a switch statement, the body of the switch should be indented 3 spaces. In addition, the
body of each case statement (including the break), should appear indented an additional 3 spaces. . .

StatementsBeforeSwitch;

switch ( SomeVariable )
{
case SomeValue:
SomeStatements;
break;

case SomeValue:
SomeStatements:
break;

default:
DefaultStatements;

10



break;

StatementsAfterSwitch;

e Similar techniques should be employed when using for and while loops

e FExample with for and while loops. ..
StatementsBeforeWhile;
while ( SomeCondition )
{

StatementsWithinWhile;

StatementsWithinWhile;

StatementsAfterWhileAndBeforeFor;

for ( SomeStatement; SomeCondition; SomeStatement )

{
StatementsWithinFor;
StatementsWithinFor;
}
StatementsAfterFor;

e The technique should be employed even for nested structures, which will occur frequently with any
substantial piece of software

o Erample with nested structure. . .
StatementsBefore;

if ( SomeCondition )

{
StatementsBeforeWhile;
while ( SomeCondition )
{
StatementsWithinWhile;
StatementsWithinWhile;
}
StatementsAfterWhile;
}

11



StatementsAfter;

4.1.2

Functions
Like conditional/looping constructs, the bodies of functions should be indented by 3 spaces / 1 tab
Again, all of the code within a function is subject to all of the spacing guidelines above and below!
In addition, function bodies should generally be no longer than 35 lines

Functions longer than that are probably doing “too much”, and should be broken up into smaller,
easier to understand (and debug) functions

One common exception to this guideline is a function that handles input or translates values from one
format to another

Ezample. .. (without comments for brevity)

string card2string(int faceNumber, int suite)
{

string nameOfCard;

switch (suite)
{
case 1:
name0fCard
break;

"Hearts";

case 2:
nameOfCard
break;

"Diamonds";

case 3:
nameOfCard
break;

"Spaids";

case 4:
nameOfCard
break;

"Clubs";

default:
cerr << "Error: Invalid suite number!" << endl;
exit(-1);
}

switch (faceNumber)

{
case 1:
name0fCard = "Ace of " + name(OfCard;
break;

12



case 2:
nameOfCard
break;

"Two of " + nameOfCard;

case 13:
name0fCard = "King of " + nameOfCard;
break;

default:

cerr << "Error: Invalid face number!" << endl;
exit(-1);

return nameOfCard;

4.1.3 Other Code
e Sometimes, you'll have a C++ statement that must span multiple lines

e Whenever this is the case, subsequent lines should be indented in some reasonable fashion that makes
explicit what the statement is

e For example, consider the follow C++ output statement (cout) which prints three values, each on a
separate line. ..

cout << " The maximum is: " << maximum << endl
<< " The minimum is: " << minimum << endl
<< " The average is: " << average << endl;

e Contrast the above code with the following. ..

cout << " The maximum is: " << maximum << endl
<< " The minimum is: " << minimum << endl
<< " The average is: " << average << endl;

e In this second bit of code, it’s easy to see that the output spans 3 lines, and what the result is

e Notice also that each line was aligned with the first stream insertion operator (<<), rather than a
specific number of tabs/spaces

e Consider the following arithmetic statement, which calculates the average of 10 variables. ..

double average = (numberl + number2 + number3 + number4 + number5 +
number6 + number7 + number8 + number9 + number10) / 10;

13



Contrast that with the following. . .

double average = ( numberl + number2 + number3 + number4 + numberb
+ number6 + number7 + number8 + number9 + number10
) / 10;

The above statement is broken into 3 lines. On the first two lines, the summation of the 10 numbers
is done

Notice that in these first two lines, the numbers and addition signs (+) are lined up vertically
The summation is enclosed in parenthesis which are also lined up vertically

In short, the second piece of code can more quickly be understood than the first

4.2

Line Width
When typing your code, you should always employs a mazimum line width

That is, you should make sure that each line of C++ code (including spaces, tabs, and actual code)
should be no more than N characters wide. .. typically, IV is either 80 or 90 characters

With any software, you may be working on the code from different computers at different times (lab
computers during lab, your home desktop when your at home, and your laptop during my lecture... a
bad practice!)

In addition, with large software many people will be viewing and editing the code from many different
computers

With each computer, the monitor/LCD-screen may be of a different size, and each able to display a
different number of horizontal characters

Until recently, an 80 character width was considered the standard to use, since many old terminals
(still in use) only had 80 character wide displays

Recently, up to 90 characters has become acceptable

You may chose whichever standard you prefer (80 or 90 characters wide, or perhaps even something in
between), but whatever you choose. .. remain consistent!
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