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1. 
Introduction to Programming at SMU

Programming is an integral part of the Computer Science Curriculum at SMU as well as almost all of today’s businesses.  Therefore, students from majors outside the School of Engineering as well as Engineering majors gain an understanding of software design and development by taking CSE 1340, 1341, and 2341.

This guide acts as a supplement to these courses.  The aim is to give you important and helpful information for your success in these courses.  The three main topics covered are academic ethics, source code formatting, and details on design documents such as pseudocode and structure charts.
2. 
Academic Ethics


Grades that students receive should be the result of their own efforts and not the work of someone else. There are several different types of assignments that you will submit during the semester:  design documents such as pseudocode or UML diagrams, programming projects, homework assignments and information technology exercises.  Sometimes assignments may seem more challenging than the time you have to complete them. 


The Computer Science department is dedicated to providing you the help you need to successfully complete your work.  There is a help desk in the SIC building that is attended by a TA five days a week, morning, noon, and evening.  Your instructor has posted office hours and both your TA and instructor are available via email.  They can provide you with the most definitive and correct answers to your questions.  Getting help from others could be considered scholastic dishonesty.       
2.1. Official Policy   



The below stated policy copied from your course syllabus governs all your graded work. 

You are expected to create, edit and print out YOUR OWN assignments and take tests without outside assistance.  All work is expected to be your own. 

· You should never look at or review another person’s work for any given assignment; that includes looking at papers or even at the computer screen where student work is displayed.
· You should never give an answer to or receive an answer for an assignment, or any parts of any assignment, from another person; again, that includes source code, design documents, homework, etc. 
If you collaborate with another person for a graded assignment as in the example activities noted above, all parties involved will receive a zero for that assignment.  If there are further assignments for which you have collaborated, all students involved will receive an F in the class and a report will be filed with the Honor Council. The Dean of Computer Science and Engineering and Dean of Students will be notified for further action. All further correspondence will be done through their offices. THEREFORE, it is imperative if you need help on your assignments that you contact your instructor or TA and NOT someone else.

2.2. Collaboration

To more fully explain the type of collaborative activities which are NOT considered scholastic dishonesty , below are some guidelines for you to follow:

· Discuss the subject material covered in the lecture and in your textbook.

· Discuss any handouts distributed in lecture or lab.

· Get help understanding concepts.

· Work on exam reviews with others.


The above are guidelines and are not necessarily comprehensive.  It is your job to ensure that you do not violate this Academic Ethics policy.  If you are in doubt, don’t collaborate until you check with your instructor.  

NOTE: 


The TA’s in the programming courses utilize a software package from UC Berkeley called Measure for Software Similarity (MOSS).  All students’ programs are sent to Berkeley via the internet. MOSS analyzes the source code for similarity and the analysis is returned to the SMU Computer Science department via e-mail and the web.  MOSS is extremely good at detecting source code sharing among students.

3. Introduction to Program Design

3.1. Structure Charts


The purpose of the structure chart is to have the students identify the major tasks in the program and document these steps before proceeding with pseudocode.  This approach will help the student develop the skills to think in a top-down fashion.  It will help them to see the big picture first before considering the details.  Developing this thinking style is very important in program design and in modular programming.  Its importance should be emphasized.


Students should be able to read a problem and express the major tasks in the form of a hierarchy chart.  It is imperative that a student be capable of identifying the major tasks of a problem before attempting pseudocode or code

3.2. Examples

Many charts can be expressed as a main box with three subordinate boxes.  These generally correspond to input, processing, and output.  However, the chart should be specific to the particular problem, not too generic.  The words in the boxes should be concise, yet descriptive.  When the students start writing functions, the boxes will usually correspond to their functions.


Example of a Proper Structure Chart
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Examples of Incorrect Structure Charts

Too Generic:
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Too Detailed:
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Improper Style:


[image: image4.png]Phone Call

Cost Program
I""“‘;"“l‘lype Caloulate Output
ancca call cost call cost

minutes





3.3. Pseudocode


The purpose of pseudocode is to document the program logic without being concerned with syntax of a particular programming language. This does not mean that there are no rules with respect to pseudocode. Students should be working out the logic first, before writing any code.  This improves coding efforts by focusing on the logic first, then worrying about the language syntax later.  It is important to separate the design work from the implementation work.  Languages are bound to change and evolve over time as are design practices, but its is more likely that the former will change at a faster pace than the latter.  

Writing pseudocode and designing structure charts can be seen as busy work and a time waster than a time saver.  However, as programming projects grow in complexity, it will be very difficult if not impossible to write the code without having done the design work first.  To that end, it is imperative to gain skills with design documents such as pseudocode with the simpler programming projects so that when the more difficult projects are assigned, the design skill set will be in place.


There are always “discussions” as to what differentiates good pseudocode from bad pseudocode.  In the most general terms, pseudocode should allow any programmer to implement the logic from the pseudocode in any programming language.  So this means that pseudocode should contain a level of logic that parallels that of source code.  On the other hand, pseudocode should not be source code.  There should be no constructs in the pseudocode that are particular to any one programming language (such as cout or cin).

This section will give you , the student, some guidelines as to how to format your pseudocode so that it is as general as possible but as specific as necessary.  Take these as suggestions as to how to write your pseudocode and remember that practice makes perfect.  If you have questions, be sure to ask your professor or TA.

3.3.1. General Guidelines

Function prototypes do not need to be indicated in pseudocode

Function definitions in pseudocode should explicitly indicate the input parameters and return (output) of the function

Pseudocode should never be a numbered or bulleted list, in paragraph form, or in outline form.

3.3.2. Example Pseudocode:
Main Module


Declare sum as integer


Declare average as float


Declare choice as character


Declare count as integer


Prompt user “Average a set of numbers?”


Prompt user “Y for yes; N for no”


Read choice from keyboard


Loop while choice is equal to ‘Y’ or ‘y’



Prompt user “Enter count of numbers to 




average.”



Read count from keyboard



sum = getNumbers(count)



average = calculateAverage(count, sum)



Prompt user “Average another set?”



Prompt user “Y for yes; N for no”



Read choice from keyboard


End Loop

End Main Module

Module getNumbers


Input: cnt as integer 


Output: sum as integer


Delcare i as integer


Declare temp as integer


sum = 0


Loop for i = 0 to less than cnt



Prompt user “Enter number: “



Read temp from keyboard



sum = sum + temp


End Loop

End getNumbers Module

Module calculateAverage


Input: cnt as integer


       sum as integer


Output: avg as float


if cnt is not equal to 0



avg = (float)sum/cnt


else 



avg = 0


End if

End calculateAverage Module

4. Source Code Formatting Guidelines

4.1. Why do we need coding standards?


Coding standards are very important.  With any piece of software, a majority of the lifetime cost of a piece of software is encountered maintenance (fixing bugs, adding features, etc).  When doing programming projects for one of your classes, development of the code base could span from a few days to a few weeks or even longer.  If more than a day or two goes by between working on the project, you will have to familiarize yourself with your current progress in solving the problem.  Clean, concise code will only help you in this endeavor.


 Readability is a very important “metric” of source code.  Besides you, several people will be examining the source code to each of your projects (instructor, TA, help desk attendant).  If you follow the coding standard, it will make the live of these people much easier as.  They will be able to more efficiently use time in order to fix your problems.

4.2. File Names

This section lists suggested naming conventions for your project files

File Extensions (suffixes)

Typically, C++ uses the following file extensions:

	File Type
	Extension

	Implementation File
	.cpp

	Header File
	.h


Implementation files consist of those that contain implemented functionality.  Header files consist of those that contain items like structure or class declarations, function prototypes, etc.  

4.3. File Names

Files that contain the main driver should be named based upon the project number they represent.  The naming standard is ProjectXX.cpp where XX represents the project number. So if you are working on programming assignment #3, your source file should be named Project03.cpp. 

4.4. Naming 

Names of identifiers (function names, variable names, etc.) help in understanding and readability in source code.  Capitalization is always a point of contention among programmers.  There are several schools of thought about appropriate casing with regard to variable names.  One fairly mainstream method is called camel casing.  A variable in camel case uses mixed case except for the first letter which is always lowercase.  An example is grdAverage (vs. grdaverage).


Variable Names


Variable names should typically be nouns.  They should be descriptive and reflect the information they represent. Single letter variable names should be avoided except in certain cases (such as counter variables in looping constructs, etc.).  Regular camel casing is a good option for variable names

4.4.1. Good Variable Name Examples

temp
gradeAverage
average
test1

4.4.2. Bad Variable Name Examples

v1
t1
g2


4.5. Function (method) Names


Function and/or method names are typically verbs.  Their names are in camel case.

4.5.1. Good Method Names Examples

averageGrades()
caculateOvertimePay()

4.5.2. Bad Method Names Examples

x()
calcotp()

4.6. Documentation

Source code comments are very important to the readability of your source code.  

4.6.1. File Header Documentation

The following comment block should be included at the top of all your source files:

/*

Course Number:  <Your course number>

Programmer:     <Your Name>

Date:           <Date>

Program Number: Program 8

Purpose:        Computes cost of phone call based on 

           minutes and call type.  

Server:

 <The name of the server you used>
Instructor: <Your Instructor’s Name>
TA:             <Your TAs Name>

*/


Replace the <…> with the appropriate information.  The server section only applies to 1341 and 2341 (not 1340).  There are many UNIX servers that are available to these students to develop their programs.  All of them contain basically the same compiler but the operating system on the different platforms is of course not the same (SUN UNIX, IRIX, LINUX).  The server section needs to list the server that you used to write, compile and test your program.  Do NOT simply put g++ there as that is of little value.  This needs to be the name of an actual server such as Neo, Fermi, Amp, etc.

4.6.2. Function Documentation

Each function should have its own set of function header comments similar to the following:

/*

Input Parameters:

   
<list parameters with a brief explanation of what 

they hold>

Purpose:


<Brief high-level explanation of the purpose 


of the function>

Returned by function:


<What, if anything, is returned by the function 


using the return statement?>

*/

4.6.3. Internal Documentation


Every line of source code does not need be commented.  For instance, variable declarations, in general, do not need a comment since their name should be indicative of what they represent.  Internal comments should be used with anything that is not immediately evident from a quick inspection of the source code.  A programmer should always strive to write self-documenting code. This means that the source code it self is simple and straightforward enough for the reader to understand.  It is often difficult to determine where inline comments are needed and where they are not needed.   You should always error on the side of too many comments (and you will never loose points for this).  Additionally, no programmer ever writes code that is entirely self documenting.  Therefore, you will ALWAYS have inline documentation with your code, its just a matter of how much.


You are free (and encouraged) to use a mixture of both commenting styles available in C++, the // and the /* … */.  // are typically used for short comments at the end of a line of source code.  /* … */ can be used for a longer block of comments that is documenting a block of source code.  See the code example in Appendix A for some examples.

Indentation


Indentation should be used extensively throughout your source code.  A standard indentation is 4 or 8 spaces. This will be controlled by the editor you use to some degree and you need not worry about trying to modify the editor’s behavior. 


Every level of code should be indented one level from the braces that surround it.  For example, the lines of code that make up the body of the main function should be indented one level beyond that of the line “int main()”.

int main()

{


int x = 0;


int y = 3;


for ( int i = 0; i < y ; i++)


{



cout << ++x;



cout << “endl;


}


return 0;

}

4.7. Format of Programming Constructs

There are generally accepted ways to format various language constructs in source code.  These are not hard-and-fast rules, but more guidelines.  The goal is that your source code is as readable as possible, not that you memorize some strict and dumb rules about formatting.

4.7.1. Simple statements

One line in a program should contain no more than one statement.

int x; //good

int y; //good

int a; int b; //bad

4.7.2. If / else if / else 


Conditional blocks of code should have the statements following the condition indented.  If there are multiple lines of code for a particular condition, braces should be used.  

if(num==0)

{


cout << “num equals zero”;


x = -12;

}

else if (num < 0)


cout << “num less than zero”;

else


cout << “num is greater than zero”;
4.7.3. For loop

A for loop should have the following form:

for (initialization; condition; update)

{


//statements

}

4.7.4. While Loop

A while loop should have the following form:

while(condition)

{


//statements

}

4.7.5. Do-While Loop

A do-while loop should have the following form:

do {


//statements

} while (condition);

4.7.6. Switch Statement

A switch statement should have the following form:

switch (condition)

{


case intConstant:



//statements



/*Falls Through*/


case intConstant:



//statements



break;


/*Other cases needed*/


default:



//statements

}

4.7.7. White Space


While we place no hard and fast rules on the use of white space, please use vertical white space to visually set off sections of code that are related.  Remember that the goal is to make your code as readable as possible.  Horizontal white space should be used also where appropriate to increase the readability of your source code.  

5. Programming Outside the SOE


Note:  This information if primarily for CSE 1341 and 2341 students

There will be times where you might need to work on your programming projects from outside the School of Engineering network such as from your dorm room, apartment, library, home, etc.  It is important for you to understand how to access and move files around between your UNIX account and the local machine you may currently be using.   This section will give you some options for working from outside of one of the School of Engineering computer labs.

It is important to remember that using Visual Studio (any version with a C++ compiler), Borland C++, or any other C++ compiler is not advised in any capacity.  It is quite possible to write a program that works beautifully in one of those programs but that will crash and burn when compiled in the UNIX environment.  Therefore it is STONGLY advised that you implement and test your programs in the UNIX environment only. 

5.1. Telnet Session


A telnet session is simplest way to access your UNIX account from outside of the SOE network.  The problem is that it may not work from all locations and the actual window that pops up on your computer is fairly small and does not lend itself to resizing or scrolling in most cases.  However, for completeness, we explain its use here.  These steps should work with Windows 2K and Windows XP.  The Telnet software is included with Windows.
· Click on Start | Run.  The run dialog box appears on the screen
· Type telent <machine>.engr.smu.edu in the open field. Replace <machine> with the UNIX machine that you are accustomed to using such as buz, fermi, etc. 
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· After a few seconds, you will be presented with a login: prompt.  Type your UNIX username and the press enter.  Note:  If the black telnet window appears and disappears after a minute or so, that probably means that you will not be able to access UNIX via telnet from your current location.  Check out PuTTY as the preferred alternative.
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· You will be presented with a Password: prompt.  Type your UNIX password and press enter. 

· Some information will appear and then you will be presented with a % prompt.  This is now, for all practical purposes, the same as having a shell open with Hummingbird Exceed that you will have used in lab.


Once you have initiated a telnet session, you can edit, compile, and debug just as you would from lab.  The major drawback is that you will not be able to use any o the graphical tools that you may have used in Lab such as nedit, etc.  If you do choose to use Telnet as your preferred access method, it is often times useful to open up several telnet session at the same time so that you can run the compilation commands in one session and edit your source code in the other.  This is very useful when you have quite a few errors that you need to debug.  

5.2. PuTTY


PuTTY is the preferred alternative to Telnet discussed above.  PuTTY is a bit more user friendly when working from outside of the SOE Network.  The PuTTY window can be resized.  PuTTY can be downloaded from http://engr.smu.edu/~mfonten/putty.exe and is very small so it could fit on a USB flash drive or even a floppy disk.  PuTTY is a simple executable file and does not really require any installation.  The best place to put the executable file is on your desktop.
· Double click on the Putty Executable.

· Type the name of the UNXI machine that you wish to access. For example buz.engr.smu.edu in the box labeled Hostname
· Make sure that the SSH option is selected (indicated by the red circle above
[image: image7.png]R PuTTY Configuration

Category:

= Session
Logging
& Teminal
Keyboard
Bel
Fealues
& Window
Appeatance
Behaviour
Translation
Selection
Colours
& Connection
Pray
Teket
Rlogin
= 55H
Auth
Turnels
Bugs

Basic optons for your PuTTY session
Speciy your comnecton by host name of P address.

Host Name o1 [P address) Pot
buz engr.smu.edd 2
Protacl

ORaw  Olshet  ORban  @3sH

Load, save or deete a stored session
Saved Sessions

Defaul Setings Load

Close indow on et
Odlways ONever @ Onlp on clean exit






· Click Open

· The first time you use PuTTY on a computer, it may ask you to verify a big long “key”.  Agree to what it says. 

· A window will pop up and ask you for your user name and password.  Type them in according to the prompts.


Once you’ve completed these steps, you should be presented with a prompt assuming you entered a valid UNIX login and password.  You can now use this just as you would a shell in Exceed.

5.3. ws-FTP


ws-FTP is a file transfer program (FTP) that allows you to copy files to and from your UNIX account.  You would use this program to download project files from your UNIX account so that you can submit them to WebCT.  You would also use this program if you needed to transfer any files from Windows to UNIX such as files provided by the instructors or TAs. A trial version of ws-FTP can be downloaded from http://www.download.com . Search for ws-FTP.  Once you download it, you need to run the install program.  The following steps pick up after this process.  
· Start ws-FTP (from the desktop icon or from the start menu

· The Session Dialog box will appear.  Type in your favorite UNIX machine in the Host Name/Address field. Type your UNIX User ID (aka. UNIX Login) in the appropriate file and your password in the field below it.  Make sure neither Anonymous or Save Pwd are checked.
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· Click OK.

· The main ws-FTP window will appear.  It is split into two halves.  The left side represents the local PC that you are working on.  The right side represents your UNIX directory.  Use the folders on the left side to navigate to the files of interest.  The left and right arrows between the two sides are the buttons that you use to transfer files.  
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To transfer files from UNIX to Windows

· Navigate to the location of the files in UNIX on the right hand side (remote computer).  On the left hand side (Local System), navigate to where you want to store the files on the current system that you are on. 

· Highlight the files on the Remote System side that you want to transfer and click the small arrow pointing to the left that is between the two sides of the window

To transfer files form Windows to UNIX

· Navigate to the location of the files in Windows on the left side (Local System).  On the right hand side (Remote system) navigate to where you would like to store the files on you UNIX account.
· Highlight the files on the Local System side that you would like to transfer and click the small arrow pointing to the right that is between the two sides of the window.
5.4. FTP with Windows Explorer

Windows Explorer/Internet Explorer provides a relatively easy interface through which you can transfer files in a more “Windows” intuitive interface.  This method may not work from all locations and that it may take about a minute to complete the login process.
· Open Internet Explorer

· In the Address bar type ftp://<UNIXlogin>@buz.engr.smu.edu
then press <enter>. Replace <UNIXlogin> with your UNIX login. You can also use any UNIX server instead of buz such as fermi, watt, amp, etc.

· A dialog box will appear asking you for your password 
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Type in your password and click Log On

· Your UNIX directory will appear in Internet Explorer after a few seconds if you provided the right information. 
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The files and folders in this window represent those files and directories that you have in your UNIX account
· You can drag and drop files from this window to your Windows desktop.  You would use this to retrieve your files to upload to WebCT.  You can also drag files onto this window to upload files to your UNIX account.
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