Part 1 Introduction to Programming

Chapter 2 Introduction to Program Logic
 

In this chapter, you will learn how to:

 

1. Explain why it is important to use logic modeling tools when designing a software program. 

2. Describe the advantages and disadvantages of using flow charting and pseudo-code to design a program. 

3. Recognize the components of a test plan and the benefits of developing and following a test plan. 

 

Program Development with Logic Modeling Tools

 

Why do we construct logic models to create computer programs? This is certainly a very valid question and one I have heard many times from programming students. I’ve had many new student programmers who have been in a rush to program. This is a very natural reaction. Our enthusiasm to get started along with the uncertainty of learning a new subject, drive our desire to create our first program. It is difficult to stay patient as we move through the topics of flow charting and pseudo code knowing that PYTHON IDE is ready to start programming with. Resist the temptation for a little while longer as we again discuss the discipline of programming. The adage “anything worth having is worth waiting for” is very appropriate explanation of where we are at in your programming training. A little patience now is important as we build a foundation that will help you become a more effective and efficient programmer.

 

In chapter one, I talked about the discipline of programming. I explained that having discipline as a programmer meant approaching programming with a professional standardized process. This discipline has been used by other programmers and has evolved over time from numerous successful programming projects. This is not unlike the professional standards and processes developed by accountants, lawyers, engineers and other professionals.

 

There are many analogies I could use to demonstrate how program discipline is exhibited and why it is important. I have already used one scenario in chapter one. There I discussed building a house from scratch using building supplies from the local hardware store. Without following the standards used by professional builders (blueprints, accepted construction techniques, building code regulations), we might end up with something that looks like a house (a structure with a roof and four walls) but it’s unlikely that it would be of the quality that was found in a house built by a professional. It might have an unsafe design. We might not be able to remodel or repair the house later on because of its non-standard construction. It would a structure that would probably not stand the test of time like a house built using established standards and techniques.

 

How about another analogy? Are you the kind of person who doesn’t like to read directions? Do you buy a product from the store and instead of reading over the assembly instructions you simply start putting things together based on the picture on the box? When it comes to installing new software from a CD-ROM to your personal computer, do you just place the CD-ROM in the drive and take all the defaults or do you read the instructions on how to install it properly. Most of the time, the software installs okay. Sometimes the original install seems successful and after awhile you realized the software was not installed correctly and you have to reinstall again. Normally the reinstall is not a problem but you had customized your software settings, the new install will probably wipe them out so that you will need to reconfigure them again. This will be the penalty for your haste. This is why the discipline of programming is so important to becoming an effective programmer.

 

Do not take the time to use good programming processes during your project (like building logic models first) and you might find a serious problem later on after the program has been in use. This is the worst kind and most embarrassing type of programming design error. Programs that require a lot of rework and repair just after installation are poorly designed programs and a sure sign that programming discipline was not followed.

 


 

Figure 1: A disciplined approach to programming. Start with a well defined problem, document the model and build the program.

 

Models - A Perfect World Solution

 

Models should represent the ideal solution. A model should look at the requirements and without bias, identify what would be the best of all possible logic design. Sometimes a model is called the conceptual (ideal world) view with the actual program is called the physical (or real) view or implementation of the logic. Will the defined model reflect the final solution? Maybe and maybe not. Many times in ideal solution may be difficult to duplicate with a programming language. Sometimes an ideal solution may not be the best performing solution or may not be the most efficient. Again, different programming languages have different strengths and weaknesses. I let students know that when the programming is done the program needs to meet the requirements of the problem and not necessarily requirements of the logic model.

 

Model: A model is an abstraction of reality. When we model a design we use the requirements to put together a solution. The model allows us to experiment and fine tune our vision of the solution until it’s correct. You need a step before programming starts to ensure that no requirement is left unnoticed. Think of your logic model as your blueprint as you design the “perfect” program.

Logic Path: a logic path is simply a sequence of instructions or statements. Sometimes a path of logic statements is also known as an algorithm. A logic path or algorithm is a set of steps/instructions to perform a particular task. As you’ll see in future chapters a program is a series of logic paths connected to solve a larger problem.

 

There is a rich selection of modeling tools available to the programmer. Some of these tools use a manual process, some tools are a combination of manual and automated processes and some tools use a completely automated process that create program code at the end of the modeling.

 

Manual and Automated Processes: manual processes are what we did before computers. The bookkeeper who used a manual process had a ledger book and an adding machine in which she kept track of the company’s transactions by writing those transactions in the ledger book. When the job of bookkeeping became automated, bookkeeping functions were performed by a computer program where the disk drive saved the data and the program ensured that transactions were calculated correctly. It is important to put in perspective that just because a process is manual does not mean that it is bad or that it needs to be automated. Some tasks are still better performed manually.

 

Background Information: I’ll take mine manual thank you. - I have a friend who has every new technology as soon as it is available. There is nothing he would not adopt if a computer was attached to it. His last investment in technology was a computer in a watch. The watch was the size of a shot glass in circumference and about a half and inch thick. Not very practical. Seems to me like a lot of money and effort for just something that keeps time. As you work with technology, it is easy to not critically look at a problem and fairly assess whether or not it is better off on a computer. I also wonder why so many use electronic checkbooks. There are certainly some advantages in using a computer for keeping track of a budget but the logging and printing of checks maybe a little more then necessary when a check register and a pen also do a pretty good job. I always liked to think that the computer worked for me and that I did not have to work for the computer. Make sure that you always look at the task to determine if it would benefit from a automated process.

 

The modeling tools that we are using in this eBookfall in the category of a combination of manual/automated and just automated. In the case of pseudo code and flow charts, these models can be created on paper, manually, or can be created with the assistance of drawing software or text editors.

 

Types of Logic Modeling Tools

 

Software has certainly lagged hardware in relation to innovation and technical improvements. Software still remains labor intensive without too many changes over the last 40 years. One area where software has seen some improvements has been in the creation of software tools to assist the programmer in developing programs. The (IDE) integrated development environment (covered later in this chapter) which allows the programmer to edit, compile and test his programs is one tool that has made the programmer become more productive.

 

There are techniques to assist the programmer and modeling logic. Perhaps the most difficult a model to use is the flow chart. Although the flow chart is easy to read is not easy to assemble. Unless one has a lot of practice and a fair amount of artistic expertise, using a flowchart symbol template with pencil and paper can be a very slow in frustrating process.

 

One of the premier tools used for a variety of graphical logic models (including UML diagrams introduced later in the Object Orientated chapters) is called Visio. Visio is a product sold by Microsoft Corporation and sets the standard for easy to use graphics generation programs. With Visio, you can simply drag flowchart logic symbols from a virtual template to the drawing area and quickly and easily label that logic symbol and connect it to other logic symbols.

 

Flow Charting

 

Certainly the most obvious benefit of flowcharting is its graphical nature. Unlike pseudo code, flowcharts consist of standard flow chart symbols connected by lines where each symbol reflects an operation of logic. In addition, each symbol not only is standardized to represent an operation (i.e. an IF decision statement) but also labels the logic operation with a short explanation what the logic instruction performs.

 

Flow Charting Symbols: Flowcharting is a standardized set of symbols that represent different types of logic operations. The symbol shapes are standardized and the way they are read (top to bottom) is also standardized to the flowchart diagram.. The flowchart represents a graphical view of a logic model with each symbol representing a logic step.

 

Flow Chart Symbols

· Rounded Rectangle: The rounded rectangle is used to show the start and finish of the logic flow. This symbol is called the terminator symbol. 

· Circle: The circle is used to connect drawings that span more than one piece of paper and help to connect the logic paths from page to page. The circle shows the end of the drawing on that page and has a number inside it. The next page of the diagram starts with a circle with that same number. This helps to tie the two pages together and when the logic ends on one page, it should be picked up in the circle on the drawing for the next page. 

· Rectangle: The rectangle is used to show a single step in the model logic. Some activity (i.e. expression, calculation, etc.) 

· Diamond: The diamond is used to represent a decision. The outcome may be true or true/false and is usually implemented in program code as an IF statement. 

· Parallelogram: The parallelogram represents logic input or output (i.e. reading from a keyboard or file or writing to a display or printer). 

· Lines: Lines show the movement of logic and the direction of information from symbol to symbol 
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Figure 2:Flowchart Symbols

 

Flow Chart Rules:

 

All modeling environment have standards and rules that need to be followed. In some cases, the rule is necessary for the diagram to work and in other cases the standard is there so that other programmers can look at the logic model and see the same logic solution. I have used the analogy of a blueprint to help understand what a logic model is for the programmer. Blueprints are standardized. If they were not then one blueprint might be understood differently from one home builder to another.

 

· Each symbol will have one line coming into the symbol and one line going out. The exception is the diamond (decision) which can have two lines. 

· Lines should never cross 

· Every Symbol should be appropriately labeled with a short explaination of that logic step 

 

Key Concept: Flow Chart Symbol Labels - Although flow chart labels tended not to be as a verbose as pseudo code, the labels tend to be very much like pseudo code and that they provide an English like statement to express what the symbols logic needs to accomplish. One could probably construct pseudo code from a flow chart simply by pulling the text from each symbol label.

 

The Advantages of Flow Charts

 

The flowcharts greatest advantage comes from its simplicity. They are both simple to understand and create. Since most programmers (and most people in general) tend to prefer concepts explained visually, the flowchart is perfect. Seeing the logic in front of you seems to make a discussion of the programs purpose and steps much simpler. Less intimidating then pseudo code, which itself is also very easy to understand but, still consists of statements which must be read. With flowcharting applications like Microsoft’s Visio, even people with the weakest of artistic skill can put together a flowchart quickly and efficiently. A final advantage of flowcharts maybe the less bias nature of flow charts over pseudo code. With pseudo code you are still creating a program and programming syntax should not come into play when designing the model. With flowcharting there may be more of a spirit of “brainstorming”, creating that perfect world solution, since the flow chart model is dramatically different (i.e. no statements) than the computer program. Flowcharting might be a better tool to reach an unbiased ideal logic model solution. I have always felt that it was much easier to formulate a high level plan with a quick drawing then with the English like statements of pseudo code which seems to draw you into the details too soon.

The Disadvantages of Flow Charts

 

Flowcharts have three disadvantages. The first disadvantage comes from the difficulty in drawing sophisticated logic without spanning several pieces of paper. Either the symbols need to be resized to a microscopic level when looking at complicated logic or the reader will need a large table to line up the multiple pages of the flowchart.

 

The second disadvantage stems from the artistic nature of the drawing which can be difficult for some programmers. Drawing software (i.e. MS Visio) goes a long way towards eliminating this problem but if one is left with a ruler and pencil the assembling of the chart takes some practice. Until one gets the hang of it flowcharts may require going through a few pencils and erasers.

 

A final disadvantage of flowcharts maybe the difficulty in translating flowcharting logic into programming language statements. Pseudo code looks much more like a programming language and can usually be implemented much faster and more efficiently than a flowchart.

 

Flow Chart Example

 

To allow for us to compare the strengths and weaknesses of the three logic modeling tools discussed in this chapter, I have created a common problem so that we can create the same model with each of the three tools.

 

This logic path will be a simple one. Logic paths in full programs are much more complicated than what we will try to accomplish in chapter two . We need to start slowly to help retain the information learned.

 

· The Problem: The organization you work for is in need of a tool that will calculate the cost of a product purchased with a foreign currency. 

· The Requirements: The Sales Department of your organization has customers from Canada and Mexico. Your catalogs on the web site express all prices in U.S. dollars. It has been decided that the easiest way to provide support for foreign customers is to create a program that will accept as input the price of the product and the currency factor necessary for the customer to convert dollars into their currency. For example, if the Canadian customer purchases a skateboard for $50.00, that $50.00 would need to be multiplied by a factor of approximately 1.2 to convert dollars to Canadian dollars. In this case, the customer will need to pay $60 Canadian dollars for the item that costs $50 dollars US. 

· Symbol A - represents the terminator simple which is used to indicate the start of the logic model. 

· Symbol B - represents a parallelogram which is used for input/output operations and in this case to capture information about the Amount of the item form the keyboard. 

· Symbols C - represents another parallelogram which is used this time to input the conversion factor used to converts dollars into the currency of the customer. 

· Symbol D - here we have a rectangle which is used to document the calculation step which will take amounts and multiply that times the currency factor 

· Symbol E - here we use a parallelogram again this time to display output the screen in the form of reported message displaying the results of the calculation done in the previous step. 

· Symbol F - Another terminator symbol, this one is used to indicate the end of the logic. 
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Figure 3: The Flow Chart Solution

 

 

Key Concept: Both Logic models and programming languages use variables to temporary hold text and numbers that are manipulated by the logic statements. Variables are given names to make them easy to reference in the logic model or computer program. The term amount in item B in figure 3 is an example of a variable.

 

Logic Tip: We will discuss naming conventions in the next chapter but both flow chart and pseudo code models use variables to store and retrieve values used in the model. You will want to choose a variable name that is short to make it easy to type but long enough so that it is descriptive and accurately describes the value. Since many times, one word can not describe the value held by the variable, you can use “camel casing” to define variables. This is done by joining the words that make up the variable but the first character in each joined word is capitalized (i.e. AnnualTotalCost or also AnnualTotCost).

 

 

Status Check
What is meant when we say a model is a best case solution?
What is the relationship between a model and program?
What are the benefits and weaknesses of flowcharts?
Name some flow charting rules?
 

 

 

Using Pseudo Code

 

We have already touched on pseudo code in this and in the previous chapter. Pseudo code is a nonstandard English like a programming language. It is English like because the logic statements read more like English sentences and phrases than what is typically found with programming language syntax. Program language statements and connecting syntax is much more cryptic and can take on the appearance of a mathematical equation. If you remember correctly from the previous chapter, I compared pseudo code to a recipe you might use to make chocolate chip cookies. Pseudo code is nonstandard because unlike programming languages which have very strict rules regarding keywords and syntax, there are no standards when it comes to pseudo code. As long as the statement is readable and defines what that logic step needs to accomplish, it is acceptable as pseudo code.

 

Keywords: Programming statements contain keywords. The keywords are typically verbs identified in that programming language to perform an operation. The keyword might be a verb print or input. Each language has its own set of keywords but it is not unusual for some keywords to exist throughout multiple languages. The if keyword is almost universal in all programming languages and allows us to program decisions into our logic.

 

Pseudo Code Rules:

· The pseudo code program should begin with the Start instruction and complete with the End instruction. 

· Each pseudo code statement should contain at least one instruction. 

· Each pseudo code statement should contain a verb that represents the action performed along with any identifier and operators that hold program values or perform calculations. 

 

The Advantages of Pseudo Code

 

The primary advantage of pseudo code comes from the fact that it is a programming language. It’s a very simple and unstructured programming language and it is very easy to transition pseudo code to a programming language. Since we want our models to represent the best of all possible solutions, pseudo code probably requires the least amount of modification from model to actual program. Whereas a flowchart may represent a perfect world solution it might not be easily implemented into a program. Pseudo code can be more easily transitioned so it is more likely that our model logic will be very close to the implemented program.

 

Another advantage may be in its simplicity. It may take some time for a programmer to learn a new programming language but since pseudo code is so familiar and similar to reading instructions (i.e. recipe), it does not involve a steep learning curve. If you can read and write you can create pseudo code and understand pseudo code instructions.

 

The Disadvantages of Pseudo Code

 

The disadvantages of pseudo code may start with its lack of standards. One person’s logic instructions may not seem as logical as the next. Given the unstructured nature of pseudo code, it is few rules and is hard to standardize. One programmer might not see the logic written by someone else.

 

Another disadvantage over other modeling tools like flowcharts may be pseudo codes inability to show logic flows or the bigger picture. Whereas flowcharts provide an overview of logic and can be understood at a higher level, pseudo code is far more detail oriented and requires more concentration and practice to see the bigger picture. Put another way, pseudo code focuses more on the details and the graphics of flowcharts allow for a 10,000 foot big picture perspective.

 

Pseudo Code Example

 

Using the problem and requirements from the flowchart section of the chapter we now put together a pseudo code representation of the logic design.

 

In Practice: Pseudo Code is Recyclable - Using Pseudo Code for Program Comments - Even when students understand the importance of creating logic models they are reluctant to use pseudo code because they’re not sure that it adds value to their programming. Most would tell you that pseudo code slows them down and in their impatience; they will start their programming without it. But there is a way to recycle your pseudo code from your logic model into your program design and get more out of your pseudo code. Pseudo code is very similar to program comments. A program comment is a non-executable statement that is inserted into a program to give the programmer information about how the program is constructed. It is very specialized documentation left for the next programmer to clarify the programs design. There’s no reason why the pseudo code could not be the basis of your source code comments. As you develop your program and implement the pseudo code into language statements, why not copy the pseudo code down into the program and use the pseudo code as the comment. In PYTHON for example, you could take the pseudo code and place a # sign in front of each pseudo code statement so it now becomes a program comment. This way you’ll be able to recycle your pseudo code back into the program and it may not longer seem like a wasted step.

 

 

Status Check
What are the benefits and weaknesses of pseudo code?
Name some pseudo code rules?
It is said that pseudo code is more “English” like. What does this mean?
 

 

 

Verifying your Program Logic with Python

 

This eBookhas often referred to the advantage of using PYTHON as a replacement for pseudo code as a modeling language. It should be acknowledged, that PYTHON as a replacement for pseudo code works best in a learning environment. For this reason, as a employed programmer, your Supervisor might look at you a little funny if you proclaimed you were going to model the application in PYTHON first. The benefit to an organization modeling logic with PYTHON may be limited and likely to be more

expensive.

 

 

Background Information: The History of PYTHON - PYTHON was created by Guido Van Rossum in 1990. It was designed to be an easy to use scripting language run from an interpreter. The language has been freely available since its inception. It is an open source product that accepts contributions of code from a community of programmers. It is the contributions of these programmers that continue to improve PYTHON and enable new functions. The name PYTHON was selected by its creator in honor of a group of comedians called Monday Python’s Flying Circus. If you thought the name came from the snake you’re wrong. If you’re old enough, you might remember the television program called Monty Python’s Flying Circus. The program was popular in the late seventies and from the many movies created by Monty Python’s Flying Circus (i.e. Monty Python and The Holy Grail”). If you have seen one of their movies or watched the television show, then you can appreciate the irony and comedy in the name.

 

Pseudo Code Example

 

Using the problem and requirements from the flowchart section of the chapter we now put together a pseudo code representation of the logic design.

 

 

#Gary Marrer
#PYTHON example
#Start Program
Amount = input("Enter Amount"
ConvRate = input("Enter Conversion Rate")
Amount = Amount * ConvRate
print Amount 
#End of Program

 

 

TIP-The PYTHON programming language was developed as an open source product that has a very active user community. There are many PYTHON programmers that have developing free sample PYTHON programs, PYTHON documentation. As mentioned earlier, many programmers have contributed enhancements to PYTHON. One of the best PYTHON resources is the PYTHON web site. Check out www.python.org for a lot of very valuable PYTHON information.

 

Python – Flow Charts – Pseudo Code compared

 

There is no best tool when it comes to modeling. One would argue that if you are working with people that had no it programming or logic design experience, a flowchart would probably be the most successful approach since it is graphical. Most people typically visualize ideas and concepts more easily than understanding them from text. There’s a lot to be said about the adage “a picture is worth a thousand words.” When working with end users, this is definitely the case and the reason that flowcharts are a good first choice or starting point.

 

It has been my experience, that if the programmer is not required to use one specific model (in some cases and organization may standardize on a model so that is consistent across the organization making it easier for everyone), the programmer will gravitate towards one or more of the models in preparing his logic.

 

What works best for me is flowcharting for high level views of logic that identify key modules and the program (modularization is covered in chapter four) and pseudo code to document logic within the module. Another programmer may only use flowcharts and another still might favor pseudo code. As you use the models available, you will develop a preference that works the best for you.

 

TIP: another term used in place of logic model is program specification. The program specification can be done by the programmer or by a systems analyst. No matter who creates the specification it will contain a blueprint of the logic needed to be developed to solve the problem. The specification will usually be a series of flowcharts or pseudo code.

 

Summary of Python Benefits for Writing Program Logic and Programs

 

*PYTHON is very similar to pseudo code

*Can be used as a modeling language or programming language for new programmers to get exposure to creating and logic and programming

*Since PYTHON allows you to both model logic and program in one environment, it can provide the new programmer to one environment for learning all phases of the program development process

*PYTHON supports structured, object oriented and event driven programming environments

*PYTHON provides an easy way to validate model logic

 

 

PYTHON Tip: PYTHON greatest benefit is to the new programming student because it provides the ability to test the program logic you have created before you code the programming language statements. 

PYTHON: PYTHON is an easy to use interpreted programming language that provides an excellent opportunity to learn logic and programming. It is also a popular programming language used by many programmers and because it is an open source program, it continually as improved and more and more resources are available for PYTHON. You can visit the PYTHON web site at www.python.org to see some of the newest PYTHON enhancements

 

One of the problems assigning new programmers modeling problems is that many times the assignments look very good. They look ninety percent good. without having the benefit of a lot of modeling experience Or the ability to anticipate logic paths based on previous programming experience many new programmers fall short of correct solutions. This is where PYTHON does its magic. Since PYTHON and pseudo code are so similar, pseudo code can be converted to PYTHON and with a couple of print statements, a solution can be validated. That is to say that if you know the answer to logic problem then you should be able to prove that loci solution with a PYTHON program. No longer is the logic model almost correct. The solution model can now be verified and validated with PYTHON.

 

Key Concept: it is important to keep in perspective that both pseudo code and flow charts are language independent. This means that when you model logic with these tools you are not required to implement the solution in a particular programming language. These tools work with all languages and it is just a matter of taking the model and converting it to the computer programming languages keywords and syntax to implement the program.
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Figure 4: A modeling progression from flowchart to program with pseudo code in between. The progress of flowchart to pseudo code to PYTHON represents a consistent methodology for modeling a problem solution.

 

Introduction to Programming Tools

 

All new programming languages, along with those programming languages which still remain vital today, include a set of tools to make the programmer of the language more productive. As has been mentioned earlier, software logic design still remains a very labor intensive process. The more help and assistance that can be given to the programmer to create his software efficiently and effectively is an added bonus for that programming language.

 

IDE – Integrated Development Environment Explained

 

Most modern programming languages have one or more Integrated Development Environments available for program development. Some languages like Java might have ten to fifteen different IDE’s that can be used for developing Java programs. Each IDE may have been developed with a particular strength or purpose. One IDE might have a more graphical focus and another IDE might be designed to work with several different languages. IDE’s can be a lot like automobiles. Even though automobiles function mostly to provide transportation, there are certainly a number of options to look at when it comes to deciding the automobile best for you (Mini-Van versus Convertible).

 

If we were to look at the program development process discussed earlier the chapter, we can relate how the integrated development environment makes the programmer more productive.

 

1. Start with a problem statement: 

2. Fact finding or requirements analysis 

3. A conceptual design 

4. A detail design 

5. Testing 

6. Implementation 

7. Maintenance 

 

IDE’s begin to show their real benefits after conceptual design. However, many IDE’s provide for task management via task lists embedded within the IDE itself. This one allow for the programmer to identify the key components of his programming logic as a task and then implement them in code and checking them off the task list as that code is developed and tested.

 

Where the IDE is most beneficial is in code development and test. Once the conceptual design is complete in detail design begins, the IDE provides the source code editing and syntax checking. Many of the IDE’s today will check syntax as the source code is being entered. This cuts the time of development by eliminating periodic compiles to locate syntax errors.

 

Visual Studio.net is one of the most popular and complete IDE’s. Perfected by Microsoft over several new releases of Visual Studio, it contains not only a editor, compiler and debugger but also features such as code complete, code regions and statement color highlighting.

 

Once the source code has been completed in the editor, it can be tested via built-in interpreters or built-in runtime environments. This allows the programmer to run the program without leaving the IDE where additional editing may need to take place. Most IDE’s also contain source code logic debuggers. The debugger is a program within the IDE that executes each line of code step by step allowing the programmer to investigate the contents of variables a long the way.

TIP: Get to know the debugger used in the IDE. Not only does the debugger show the flow of statements but also allows you to see the result of each statement. This is a handy way to learn what each statement does within the program.

This is a specially valuable and discovering logic errors where the program has valid syntax and runs without error but has within it a logic error preventing it from calculating the correct answer or taking the correct option. This is especially dangerous because the program seems to be running fine but in fact has a serious error that leads to a misleading solution.

 

Program Debugger: You might want to look on your debugger as your personal professional guide. The debugger will guide your through your program and show you the sequence the statements are executed and the effect of the statements on program variables and logic.

 

Built-in to most IDE’s is also extensive online help. This help can either be searched by keyword or can be hot keyed by marking a statement with a mouse and hitting a function key to activate help on that selected keyword.

 

 

Status Check
What are the main components of a IDE (Integrated Development Environment)?
What is the purpose of a debugger”
How is PYTHON similar to pseudo code?
 

The Scenario - Cactus Books and Tapes

 

You have enjoyed your time spent a Cactus Books and Tapes so far and you want to continue to set forth a good impression. Christina and Lois Chavez have been very helpful in supplying you with information about how the Internet book reservations system will need to work if the project is to be successful. They understand the process from a manual standpoint but they are computer novices so they are dependent on you to create the automated solution. Since they’re still getting comfortable with putting part of their business on the Internet and also evaluating your abilities to create a workable solution, you have decided to model one of the more complicated aspects of the book reservation program. This will be a good way to get their confidence.

 

Since they want the ordering system to be competitive with the larger booksellers, they would like the book cost to be quoted at the time of reservation so that when the customer orders they will get the best price. This price will be a 25% markup over the current wholesale cost plus a $5.00 dollar handling fee. You have suggested a dry run of this algorithm and you will show them a flowchart and pseudo code program that will calculate the correct a price based on test data.

 

TIP: Computer users can be your biggest ally or biggest problem. They can embrace your project, they can reject it or worse they can sabotage it. Make sure always include the user in the design of the program. This promotes buy-in and will ensure that if there are any bumps in the road as you turn the program over to production, they will be your partner and deal with problems in a fair and friendly manner. If not, your life as a programmer will be infinitely more challenging.

 

(1)Identifying the Problem
A computer program needs to be created that will calculate the cost of reserved book.

 

(2)The Requirements
The calculation used to price a reserved book is a wholesale cost times a 25% markup plus a $5.00 handling fee. The calculation can be formatted as follows:

CustCost = WSCost * 1.25 + 5

Note: WSCost is the variable that stores the wholesale cost value and CustCost is the variable that stores the customer cost.

 

WSCost needs to be captured from the customer. This will be keyboard input. A twenty five percent markup would be accomplished by multiplying the amount times 1.25 so the entire cost is captured plus twenty five percent more.

 

(3)Planning Logic
First we would create our flowchart with start and end symbols. In between, we have a Read/Write symbol to capture wholesale cost followed by sequence symbols for setting the markup and handling cost. Next is the calculation of Customer Cost and finally a read/write symbol to print the solution. Our flowchart has been created in figure 5.
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Figure 5: Solution Flowchart

 

We can extract our pseudo code from the flowchart by looking at the labels and fine tuning these labels into English instructions. Our pseudo code will look like this.

 

 

Start
 Input WSCost
 Markup equals 1.25
 Handling equals 5
 ~CustCost equals WSCost times Markup plus Handling
 Print ~CustCost
End

 

In Practice: What is happening in the computer? - It should be noted that at this part of the programming process your source code statements are being interpreted line by line and converted into machine code instructions for the processor and memory to act on. Statements which started out looking very English-like have converted and converted it to binary codes which the microprocessor can quickly act on and if required place data values to memory locations for data manipulation. Once one statement is executed the interpreter moves to the next.

 

Debugging Program Errors

Fixing programming errors for any programming language involve essentially the same process. If the error is a syntax error, you’ll need to return to that line in your program and determine what part of the statement is invalid. You’ll need to correct that statement before you can execute the program again.

 

If the program runs without syntax errors but does not give you the correct answer, then the program must have a logic error. Logic errors are the most difficult errors to resolve. The PYTHON interpreter is not going to be much help here. As far as the interpreter is concerned, the code is correct and can be executed successfully. To find logic errors you’ll need to load a PYTHON debugger program (not something we will tackle at this point in the text book) or you’ll need to return to your source code and analyze line by line what each statement is asking the operating system to do. This is a skill that develops over time in unfortunately as your programming gets stronger so does your debugging skills. But that’s the paradox. As you become a better programmer are you are probably in less need of the debugging skills which you’ve now developed to an expert level. Life is filled with ironies isn’t it?

 

Logic Errors: logic errors can be the most difficult type of programming errors to solve. With syntax errors and runtime errors the system helps resolve the problem by giving us an error message that usually points the source of the problem. When the logic error, the program operates and completes successfully. There maybe nothing in the operation of the program that looks out of the ordinary. This is why the testing of your program is so important. You need to validate all calculations especially. Just because the computer program says salary in equals $1,000.00 dollars, it does not mean the calculation is correct. The program logic may have asked to divide when it should have added two values. Testing is a very important part of being a successful programmer. We will discuss testing in the “Putting it to Practice” Section of this chapter.

 

Remember, there is also a third error type that we discussed earlier called a logic error. This type of error returns no error message from the interpreter but has a logic error which is preventing the program from determining the correct solution..

Exceptions: Exceptions are runtime errors. Before you can get a runtime error, you must be free of syntax errors. Runtime errors occur during program execution and are caused when the program is in a state that it is unavailable to reconcile. For example, if your program accepts two numbers as input and uses the second number to divide into the first number, then a runtime error will occur if that second number is zero. Since divide by zero is an illegal operation, the program is unable to continue. We will revisit exceptions in upcoming chapters as we introduce new logic structures and programs.

 

 

Status Check
Give and example of a syntax error, runt time error and logic error?
What is the function of the PTYHON interpreter?
What is a PTYHON script and what are its benefits?
 

Testing the Program for Accuracy

 

As a programmer; you’ll spend a lot of time during the design and coding phase of your programs testing first the logic and then the program. Just like learning how to program and creating logic models is an acquired skill, testing is also a skill that needs to be developed. One of the basic testing pitfalls for most programmers is only testing the correct operation of their program. They forget that as the programs designer, they have a complete understanding of what the program must do and how will work. To test the program, you need to step back from normal operation and try to think of those scenarios that the typical user might try to do with your software. For example, you may need to test your program so that it can correctly handle an error caused from a user inputting a letter in a field that must be a number. You may need to test your program so that if the user keys in a negative number when only a positive number will work, an error message will be displayed and an option to correct the number in error. There are literally tens of options to be test. Take a moment and think about the tests you might have to provide to validate a zip code entered into your program?

 

Some possibilities:

 

1. Must be numeric 

2. Must be five numbers only 

3. Must be five number characters because zip codes are not calculated 

4. Must not be negative 

5. Valid zip codes issued to municipalities 

6. Anything else we have missed? 

 

Putting It to Use

 

The intent of this section is to introduce the new programmer to standards and techniques frequently used by professional programmers. Topics in this section relate to concepts introduced in the chapter but with a more vocational or occupational focus for students considering a career in programming.

 

Best Practices: Creating Test Data to Test your Logic and Programs

 

As the programmer, one of your responsibilities is to test the logic and programs to make sure the program will not only work correctly but also recover gracefully from bad data or keyboard inputs. When I say recover gracefully I am talking about the display of a meaningful error message and the ability for the user to correct his invalid input and continue with the program. You must be able to anticipate the problems before they happen even if you know the program is not supposed to be used the way it was. To do this you must be creative. You need to not only simulate typical transaction and also simulate those transactions that fall outside of acceptable parameters.

 

There are two categories of tests you need to be concerned with at this time. The fall under the category of program input and can be broken down into two sub-categories. One sub-category is data file input and the other sub-category is keyboard input. Data files tests include ensure the loading the program with valid and invalid data files (or databases). The program must ensure that data is loaded into the program correctly and that invalid data files are flagged as bad and the user has the opportunity to correct the error. For example, if the files you program are processing are text files with a file extension of .txt and the user tries to load data from a file with a .exe extension, the program will see the binary characters in the .exe file and cause the program to error. Correct processing should have a message pop up and a file browse dialog box appear for the user to select another file. You know that the program needs a text file but you can not expect the user to know the same.

 

For keyboard testing, you need to do the same validation with error messages and corrective alternatives for the user. A typical keyboard test might be checking to make sure that a textbox that is expecting required numeric data for a calculation recovers when either the required field is left blank or if a letter was inputted instead of a numbers.

 

We will cover some of the standard validations checks such as required field, numeric field, and range checking along with some more specialized tests later in the eBook. For now you need to be creative in logic design to include tests that will make the program robust in the face of users you may input the totally unexpected into your program.

 

Related Subject: A typical user - No such thing. When you think about testing your program, it’s natural to test the correct sequence of operations needed for the program to complete successfully. As a programmer, this is the most obvious and because of your experience developing a program it is the sequence that makes the most sense to you. The people using your program don’t have the benefit of that experience or knowledge. Because of this, you need to be creative in determining what is possible in terms of input non-program control from your user. There are all kinds of interesting stories from some of the larger PC companies or users have called in with a rather our readers’ questions. One of my favorites is the customer who called in to think the PC manufacturer for including a coffee cup holder with their new PC. When asked about such an accessory and how to operated, the user explained that by hitting the small button to the bottom right of the coffee cup holder, it slid open from the PC. What was one person’s coffee cup holder is another person’s CD-ROM drive. It’s funny but this is exactly the kind of scenarios you must be aware of as you test your product for potential user errors.

The best approach to ensure that all tests are included in the logic is to develop a test plan. This is done early in the process even before the models are constructed. It is difficult to think of all of tests up front but give it your best try and then add to the test plan as you come up with new tests.

 

 

	Test Items
	Scenario1
	Scenario2
	Scenario3
	Scenario4
	Scenario5
	Scenario6

	Zip Code Field Validation
	Must be numeric
	Must be five numbers only
	Must be five number characters because zip codes are not calculated
	Valid zip codes issued
	Anything else we have missed?
	Must not be negative


 

 

Table 1: Test Plan Zip Code Field Validation

 

A good test plan is typically identified as a decision table or matrix where the test items are listed as rows and the possible outcomes listed as columns (see Table 1). As you run through these different scenarios, you’ll check each intersection of row and column to ensure that you’ve tested that outcome. The same matrix will come in handy later on if changes are made to the program and you have to do what’s called a regression test. A regression test is done whenever the program is changed. It’s called the regression test because all of the original tests are performed one more time to ensure that the outcomes are the same. It’s all too common that fixes to programs create new errors. A regression test helps to prevent this.

 

 

Test Plan: As has been true with so much of what we have learned about so far, the testing your application should be a systematic process that ensures the testing is done with the same accuracy each time it’s performed (i.e. a new program and an updated program). One of the ways to ensure that the testing is complete is to document a test plan that acts as a decision table to isolate all of the possible outcomes the program could experience. For each of these outcomes, your program must either have an error message and preferably an error message with corrective action done under the direction of your program logic. You cannot assume that your program is going to be used exactly in the manner in which it was designed. You must account for all of the possible ways the program can be executed.

 

 

 

Regression Tests: I can remember one company I worked for who calculated that for every two errors they fixed they developed a new error. Programs can be very complicated and some programs are very large which only increases the chance for more errors. It’s not unreasonable to believe that in repairing one problem another problem might occur as a result of the original repair. One way to ensure that program changes don’t negatively impact the initial program functions is to create a series of basic tests that would verify that the base functions of the program have not been damaged. This regression test would run through the series of tests every time the program was changed. If the regression and test plan is documented up front, then even a change occurs years after the original program was created can be tested again for the same basics functions and features without having to rely on a programmer’s memory (...not a good thing).

Related Subject: Learn from other Programmers - Copying code? It is okay, really and yes, it is fairly common that programmers will copy code from other programmers to develop their applications. In fact, this is fundamentally what happens when we talk about code reuse (code reuse is a very good thing). This is not to suggest that you should use copyrighted program code but you need to understand that there’s a lot of code in the public domain which is generic enough so that it might be useful as a starting point for your program. It makes little sense to reinvent the wheel” when a solution already exists. It may not be exactly what you want but if even if half of it is useful, it will save you time for other activities on your program. For example, let’s say you need a program to calculate the number of weekend days between some span of dates. You could write this for yourself or you might look for free code Java, C# or Visual Basic web site to see if someone has already come up with something similar. Chances are you will have to make a change or two to it but it makes a lot of sense to take advantage of what has been done. You want to avoid just a blind copy. Look over the code and understand how it works. In addition, just because it is free doesn’t mean it is any good. It may be designed in a way to slow program performance or maybe there is a security exposure, so you want to give it a good once over before to use it.

Chapter Review

 

Chapter summary, highlights, key terms, short answer questions, quizzes and case studies to reinforce topics covered in this chapter.

 

Chapter Summary

· Explain why it is important to use logic modeling tools when designing a software program. 

· Good programming discipline mandates that programmers and should model of their logic before coding their programs. Logic models act like builders blueprints to ensure that all the problem requirements are included in the solution. 

· Describe the advantages and disadvantages of using flow charting and pseudo-code to design a program. 

· Programmers use flowcharts to create graphical interpretations of logic and we pseudo code to create English-like statements to represent logic. 

· Recognize the components of a test plan and the benefits of developing and following a test plan. 

· A good Test Plan would document all anticipated data or user errors encountered by the program. 

 

Chapter Key Terms
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