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Chapter 2
Understanding Structure
	Lecture Notes


Overview

Chapter 2 provides an introduction to structure in programming. Students will learn the three basic structures of programming.  They will understand the differences between unstructured spaghetti code and structured code, and how to untangle spaghetti code to make it structured.  They will also learn how to stack and nest structures, and how to use additional structures including case, do-while, and do-until. 
Chapter Objectives

· Describe the features of unstructured spaghetti code

· Describe the three basic structures – sequence, selection, and loop

· Use a priming read

· Appreciate the need for structure

· Recognize structure
· Describe three special structures – case, do-while, and do-until

Teaching Tips

Understanding Unstructured Spaghetti Code
1. Introduce the concept of spaghetti code. Most programs written in the early days of programming exhibited this design to some extent, because there were no guidelines on program design in those days.
2. Review the college admission requirements and the flowchart.

	Students new to programming need as much exposure to flowcharting as possible to help them learn the algorithmic approach to program design.




3. Point out that the best motivations for using structured techniques include the facts that structured programs require less code, are easier to debug, and are easier to maintain.
	In the early days of programming, programmers were judged for their expertise on how obscure their code was.  If one’s code could not be easily read and understood, he/she was judged to be a skilled programmer.  Since then, the industry has learned that the maintenance over the lifetime of a major software program is costly.  Today, readability and maintainability are key goals in programming.


Understanding the Three Basic Structures
1. Introduce the concept of a structure, and the fact that any program can be constructed from these three types of structures.
2. Introduce the sequence structure.
3. Introduce the selection structure, and describe its common implementation as the if-then-else statement.
4. Discuss the difference between a dual alternative if and a single alternative if statement. Explain the Null case situation
5. Introduce the loop structure. Point out that the loop structure is the structure that provides the ability to perform repetitive processing on a very large scale, which is what computers excel at doing.
6. Point out that all programs can be written by simply combining these three structures, in an infinite number of ways.

7. Describe the nesting of structures.

8. Describe the use of indentation in pseudocode to indicate nesting.
9. Introduce the concept of statement blocks. 
	Some languages have block delineation symbols, such as Java, which uses curly braces to identify blocks. 


	The cost of software maintenance far exceeds the cost of the original development.  The life span of most major software applications is five years or more. 


Quick Quiz 1

1. What are three structures of programming?
Answer: sequence, selection, and loop
2. When structures are attached to each other end-to-end, this is called _______.
Answer: stacking
3. When one structure is contained completely within another structure, this is called ____.
Answer: nesting
4. A decision, or selection, structure, allows how many possible courses of actions?
Answer: two
Three Special Structures – Case, Do While, and Do Until
1. Point out that most languages implement other structures in addition to the three basic structures. 
	These additional structures are designed to make code more readable, and make programming more efficient.


2. Describe the comparison of the test value with the listed case values for the purpose of selecting which alternative to execute.
3. Although a nested set of if-then-else statements can replace a case structure, the case structure results in more readable code.
4. Describe the test used for the do-while and the do-until.  Point out the difference in how the test is done, introducing the concept of pretest and posttest loops.
	Stress the fact that a do-while or a do-until loop guarantees that the code in the loop is executed at least once, regardless of the outcome of the test question..  Remind the students that the while loop tests first, so the code in the loop may never execute.


Quick Quiz 2

1. True or False: A do-while loop tests at the beginning of the loop structure.
Answer: False
2. When there are multiple possible alternatives in a decision, what structure should be used?
Answer: case structure
3. When does a while loop make the test, at the beginning or at the end of the structure?
Answer: at the beginning.
4. True or False: A do-until loop will execute as long as the test question is false.
Answer: True
Key Terms

· Block: a group of statements that execute as a single unit.

· Case structure: used when there are several distinct possible values for the single variable to be tested, and each requires a different course of action.

· Do-while and do-until loops: ensure that a procedure executes at least once; then, depending on the answer to the controlling question, the loop may or may not execute additional times. They are also called posttest loops because a condition is tested after the loop body has executed.

· Dual-alternative ifs: define one action to be taken when the tested condition is true, and another action to be taken when it is false.

· If-then-else: another name for a selection structure.

· Loop structure: continues to repeat actions based on the answer to a question. Repetition and iteration are alternate names for a loop structure.

· Nesting structures: placing a structure within another structure.

· Null case: the branch of a decision in which no action is taken.

· Priming read (or priming input): the statement that reads the first input data record prior to starting a structured loop.

· Selection (or decision) structure: asks a question, and, depending on the answer, takes one of two courses of action, then continues with the next task.

· Sequence structure: performs an action or task, and then performs the next action, in order, with no branching off or skipping any of the tasks.

· Single-alternative ifs: take action on just one branch of the decision.

· Spaghetti code: snarled, unstructured program logic.

· Stacking structures: attaching structures end-to-end.

· Structure: a basic unit of programming logic; each structure is a sequence, selection, or loop.

· While loop: a loop in which a process continues while some condition continues to be true.

· While loop: also called a pretest loop because a condition is tested before entering the loop even once.
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