Flowcharting Chapter 1

Introduction

One of the most useful tools in developing a program, mapping a process, or representing a system is the Flowchart.  A Flowchart is a diagram or pictorial representation of the logic flow of a program.  A program flowchart is usually drawn during the development portion of the System Development Life Cycle.  The flowchart can be viewed as a type of blueprint, similar to what an architect would use before a house is built.  The programmer will use a flowchart to perfect his or her logic steps prior to the development of the program.  Verification of the logic will be much easier using a flowchart before the coding process begins.

This book is designed to provide the Student with exposure to several logic models that will be helpful throughout the Programming Curriculum in the Computer Science Department.  The examples used are presented in a linear format or a straight line approach, as opposed to a structured or top-down design used with higher level languages such as COBOL or C++.  This will enable you to code an Assembler Language Program directly from a flowchart. 

As stated above, flowcharts are used for many purposes, not only in Information Technology, but also to simply map a daily business process in a company.  The approach of this text will be to present flowcharting as a way to solve a typical business problem and to use the flowchart as a step-by-step guide to develop a program.  Once you have learned the techniques presented here, flowcharting will become a useful tool throughout your career. 

As a Programming Student in the Computer Science Department, you will be required to create and turn-in a logic flowcharts as part of your Lab assignments. You will also be required to develop System Flowcharts in your System Analysis courses, and you will be required to map business processes in Management/Systems courses. 

Rules must be followed

As in learning any programming language, flowcharting has rules that must be followed.  This book will follow the American National Standards Institute (ANSI)  standards set for usage of flowcharting symbols.  The following section presents rules and guidelines for flowcharting as dictated by ANSI and the Computer Science Department:

1. A logic flow in a flowchart is read from top to bottom, left to right unless a specific condition alters the path

2. Different symbols are used for different functions

3. All symbols have explanatory notes indicating the specific operations to be performed.  The reasoning behind this is that a symbol denotes a mojor class of functions such as INPUT, OUTPUT, or PROCESSING.

4. Symbols must be connected using connector lines.

5. Arrows must be used when more than one path is leaving a symbol.

6. When multiple paths lead from one location,  text must be used to indicate the conditions or results of conditions.

The symbols and how they are used are important.  In order for the audience to understand what the author of a flowchart is representing,  standards must be adhered to.  For the purposes of flowcharting program logic, the following symbols will be used to represent their associated operation:

Terminal Symbol

Used to indicate the beginning or end of the program.  In most cases the explanatory text in this symbol will be  START, BEGIN, STOP, HALT, or END.

Input/Output Symbol

This symbol is used to indicate that data is being  brought into the program or being written out.  Typically this symbol means that data is being brought into the program as an individual record and is available for processing. It also can indicate the data is being transferred from the program or written-out.  The actual medium the data is coming from or going to is not as important at this point.  Most explanatory text used in this symbol will be READ A RECORD or WRITE A RECORD.

Processing Symbol

One of the more difficult symbols to be specific about is the Processing Symbol.  This is used primarily to indicate the movement of data from one location to another, a calculation or arithmetic operation, or any type of process that is being performed.  Most often a single process will be indicated in this symbol, but several operations may  be indicated in one symbol if the text can be worded so it is not confusing.  The author will need to make the decision as to how detailed the text will be in the process symbol.  Most explanatory text used in this symbol will be  Move name to output,  Multiply Hours time Rate giving Gross Pay, etc.

Decision Symbol

The power of logic lies in the usage of the decision symbol.  Here you are asking a question or interrogating data to make a decision.  Once the question has been asked then 2 or more paths will lead out of the decision symbol. These paths are often called conditions.  If there is only one path or answer to the question being asked, then the decision symbol may not be necessary.  Each path exiting the decision symbol will create multiple legs or paths in the logic flow.  The author will identify the conditions with text to aid the audience in determining the flow direction.  Explanatory text in a Decision Symbol might be:   Is Amount > 5?  Resulting paths or conditions would be YES or NO,  TRUE, FALSE, etc.

On Page Connector

Many times it is necessary to Branch or Jump from one location to another in a flowchart.  

When the location you are branching to is on the same page, use the On Page connector symbol.  The symbol has two uses, 1) to indicate an entry point into the flow, or 2) to indicate an exit point from the flow.  Usually text is used to indicate the name or label on the page that the flow is jumping to.  Arrows must be used on the connecting line to indicate the flow direction.

Perform Symbol

The Perform Symbol is used to indicate that a closed subroutine is being “called”.  The subroutine is “Performed” and control is passed back to the next symbol following the Perform Symbol.  In most cases, the performed subroutine will be on a different page or location in the flowchart.  It is important to identify the subroutine name and page number if possible.  Calling subroutines will be discussed in more detail in Chapter 6.
Off Page Connector

The Off Page Connector is used the same as the On Page Connector above except the branch or jump will occur to a different page of the flowchart.  Usually the author will indicate the label where he or she is branching to, and also indicate the page number.

Connector Lines

Connector lines must be used between all symbols in a flowchart.  In most cases the connector lines can be drawn with automatic arrows that will aid the reader in determining flow direction.

Creating or drawing the Flowchart

In most cases, the flowchart will be drawn using Microsoft VISIO, a graphical diagramming software package available in all Computer Science Labs.  Other flowcharting software is available to create flowcharts, but VISIO is the preferred software for Programming Students.  Visio will be presented more in Chapter 2 of this text.

A Sample Flowchart

Refer to the sample program flowchart.  The flowchart depicts the logic flow used to print a Payroll Register for all Salespeople in a company.  

