Chapter 7

Control Breaks

Chapter Objectives

After studying Chapter 7, you should be able to:

· Understand control break logic

· Perform single-level control breaks

· Use control data within the control break module

· Perform control breaks with totals

· Perform multiple-level control breaks

· Perform page breaks

Lecture Notes

Understanding Control Break Logic
A control break is often referred to as a temporary detour in the logic of a program.  Programmers often refer to a program as a control break program when a change in the value of a variable initiates special actions or causes special unusual processing to occur.  If you have ever read a report that lists items in groups with each group followed by a subtotal, then you have read a type of control break report.  

Some other examples of control break reports produced by control break programs include:

· All employees listed in order by department number, in which a new page starts for each department

· All company clients listed in order by state of residence, with a count of clients after each state’s client list

· All books for sale in a bookstore in order by category with a dollar total for the value of all books following each category of book

· All items sold in order by date of sale, switching ink color for each new month

Each of these control break reports shares two traits:

· The records used in each report are listed in order by a specific variable: department, state, category, or date.

· When that variable changes, the program takes special action: starts a new page, prints a count, or total, or switches ink color.

Performing Single-Level Control Breaks

This section helps you create a program that will print a list of employees advancing to a new page for each department.  Take some time and examine the employee file description, Figure 7-1 and the print chart, which is Figure 7-2.  One of the techniques you will be using to accomplish this program is the control break field.  The control break field is used to hold the previous departments number.  With a control break field, every time you read in a record and print it, you also can save the crucial part of the record that will signal the change or control the program break. 

Figure 7-3 represents the mainline logic for Employees by Department report program.  Take some time and examine it, so that you may be better familiar with the program.

The new page() module of the program that you are creating must perform two tasks: print headings on the top of a new page and it must update the control break field.  The new page() module also performs two tasks required by all control break routines.  It performs any necessary processing for the new group, in this case it writes headings; and it updates the control break field.  

The finish() module for the Employees by Department report program requires only that you close the files as represented in Figure 7-7

Using Control Data within the Control Break Module

In the Employees by Department report program example we discussed earlier, the control break routine printed constant headings at the top of each new page, but sometimes you need to use control data within the control break module.  Examine the report layout that is shown in Figure 7-8 to illustrate this point.  The difference between Figure 7-2 and Figure 7-8 lies in the headings.  Figure 7-8 shows variable data in the heading, the department number prints at the top of the page of Employees.  To create this type of program, the one change you must make in the existing program is to modify the new page() module as illustrated in Figure 7-9.

As represented in Figure 7-10, the department number prints following the employee lists for the department.  A message that prints at the end of a page is often called a footer.  The flowchart in Figure 7-11, shows the new page() module required to print a department number in the Employee by Department report footer.  The new page() module has three tasks:

1. It must print the footer for the previous department at the bottom of the employee list.

2. It must print headings at the top of the page.

3. It must update the control break field.

The new page() module also performs three tasks required by all control break routines:

1. It performs any necessary processing for the previous group, in this case it writes the footer.

2. It performs any necessary processing for the new group, in this case it writes the headings.

3. It updates the control break field.

Performing Control Breaks with Totals

This section will take you through the development of a bookstore program that will maintain what is known as a bookstore file.  Please examine Figure 7-13, which is a BOOKFILE file description and the print chart for the book list in Figure 7-14.  When discussing the development of this program, please refer to Figure 7-15, which is the developed flowchart and corresponding pseudocode for the program.  

As represented in the bookListLoop() module of the program, a module performs three major tasks:

1. Prints a book title

2. Adds 1 to the grandTotal

3. Reads in the next book record

The closeDown() module prints the grandTotal.  You can’t print the grandTotal any earlier in the program because the grandTotal value isn’t complete until the last record has been read.  To further create understanding for the development of the bookstore program, please review Figure 7-16, which is the flowchart and pseudocode for the program including subtotals.  Notice that the bookCategory for an input record does not always match the previousCategory.  At this point, you perform the categoryChange() module.  Within the categoryChange() module, you print the count of the previous category of books.  Then you add the categoryTotal to the grandTotal.  Adding a total to a higher-level total is called rolling up the totals.
You could write the bookListLoop() so that as you process each book, you add one to the categoryTotal and add one to the grandTotal and there would be no need to roll totals up in the categoryChange() module.  This control break report contains totals performs four of the five tasks required in all control break routines that include totals:

· It performs any necessary processing for the previous group, in this case it print the categoryTotal

· It rolls up the current level totals to the next higher level, in this case it adds categoryTotals to grandTotal

· It resets the current level’s totals to zero, in this case the categoryTotal is set to zero

· It performs any necessary processing for the new group, in this case there is none

· It updates the control break field, in this case previousCategory

Performing Multiple-Level Control Breaks

Lets assume that the bookstore from the last example is so successful that you have a chain of them across the country.  You would like a report that prints a summary of books sold in each and each state, similar to the one shown in Figure 7-17.  A report like this one that does not include any information about individual records, but instead includes group totals, is a summary report. 

This program contains a multiple-level control break, that is, the normal flow of control (reading records and counting book sales) breaks away to print totals in response to more than just one change in condition.  In this report a control break occurs in response to either of two conditions: the contents of the bookCity variable changes as well as when the contents of the bookState variable changes

Because cities in different states have the same name, writing your control break program to check for a change in city first, causes your program not to recognize that you are working with a new city.  Instead, you should always check for the major-level break first.  If the records are sorted by bookCity within bookState, then a change in bookState causes a major-level break and a change in bookCity causes a minor-level break.  Figure 7-20 shows the mainLoop() for the Book Sales by City and State report program.  You check for a change in the bookState value.  

Every time you write a program, where you need control break routines, you should check whether you need to complete each of the following tasks within the module:

· Performing the lower-level break, if any

· Performing any control break processing for the previous group

· Rolling up the current level totals to the next higher level

· Resetting the current level’s totals to zero

· Performing any control break processing for the new group

· Updating the control break field

Performing Page Breaks

Many business programs use a control break to start a new page when a printed page fills up with output.  The logic in these programs involves counting the lines printed, pausing to print headings when the counter reaches some predetermined value, and then going on.  For the sake of argument, let’s say you have a file called CUSTOMERFILE that contains 1,000 customers with two character fields that you have decided to call custLast and custFirst.  You want to print a list of these customers, 60 detail lines to a page.  The only new feature is a variable called a line counter.  You will use a line-counter variable to keep track of the number of printed lines so that you can break a new page after printing 60 lines, as represented in Figure 7-24.  

The startNewPage() module must print the headings that appear at the tope of a new page, and it must also set the lineCounter back to zero.  The startNewPage() module is simpler than many control break modules because no record counters or accumulators are being maintained.  In fact, the startNewPage() module must perform only two of the tasks you have seen required by other control break routines.

· It does not perform the lower-level break, because there is none

· It does not perform any control break processing for the previous group, because there is none

· It does not roll up the current level totals to the next higher level, because there are no totals

· It does not reset the current level’s to zero, because there are no totals (other than the lineCounter, which is the control break field)

· It does perform control break processing for the new group by writing headings at the top of the new page

· It does update the control break field(the line counter

Key Terms
Control break – A temporary detour in the logic of a program.

Control break field – Every time you read a record and print it a crucial part of the record is saved and will signal the change of a program.

Control break program – This type of program occurs when changes in the value of a variable initiates special actions or causes special or unusual processing to occur.

Control break report – Lists items in groups with each group followed by a subtotal.

Footer – A message that prints at the end of a page.

Line counter – Keeps track of the number of lines printed on a page, so you can get an accurate break to a new page.

Multiple-level control break – The normal flow control a program breaks away to print totals and responds to more than one change in condition.

Rolling up totals – Adding a total to a higher-level total.

Summary report – A report that does not include any information about individual records but instead includes group totals.

