Chapter 11

Sequential File Merging, Matching, and Updating

Chapter Objectives

After studying Chapter 11, you should be able to:

· Understand sequential files and the need for merging them

· Create the mainline and housekeeping() logic for a merge program

· Create the mainLoop() and finishUp() modules for a merge program

· Modify the housekeeiping() module to check for eof

· Understand master and transaction file processing

· Match files to update master file fields

· Allow multiple transactions for a single master file record

· Update records in sequential files

Lecture Notes
Understanding Sequential Data Files and the Need for Merging Files

A sequential file is a file where records are stored one after another in some order.  Some examples of such files include the following:

· A file of employees stored in order by Social Security number

· A file of parts for a manufacturing company stored in order by part number

· A file of customers for a business stored in alphabetical order by last name

Merging files involves combining two or more files while maintaining the sequential order.  However, before you can merge files, two closely related conditions must be met:

· Each file used in the merge must be sorted in order based on some field.

· Each file used in the merge must be sorted in the same order (ascending or descending) on the same field as the others.

Creating the Mainline and Housekeeping() Logic for a Merge Program

The mainline logic for a program that merges two files is the same main logic you’ve used before in other programs: a housekeeping() module, a mainLoop() module that repeats until the end of the program, and a finishUp() module.  In a program that merges files, there are two input files so just checking the eof on one of them is insufficient.  Instead, the mainline logic will check a flag variable that you create with a name such as bothAtEof.  You will set the bothAtEof flag to “Y” after you have encountered eof on both input files.  Please examine Figure 11-3 for an example of the mainline logic.  When you declare variables within the housekeeping() modules, you must declare the bothAtEof flag and initialize it to any variable other than “Y.”  In addition, you need to define two input files, one for the file from the east coast office and one for the file from the west coast.  Please examine Figure 11-4 for examples.  A data file contains data only for another computer program to read.  

Creating the MainLoop() and FinishUp() Modules for a Merge Program

When you begin the mainLoop() module, two records(one from the eastFile and one from the westFile(are sitting in memory of the computer.  One of these records needs to be written to the new input file first.  Please examine and breakdown Figure 11-5 to determine which file needs to be done first.  Using the sample data from Figure 11-1, you can see that the record containing “Able” should be written to the output file while “Chen’s” record waits in memory because the eastName “Able” is alphabetically lower than the westName “Chen.”

Modifying the Housekeeping() Module to Check for EOF

Remember that the housekeeping() for this merge program you read one record from each of the two input files.  Although it is unlikely you will reach the end of the file after attempting to read the first record on the file, it is good practice to check for eof every time you read. 

Master and Transaction File Processing

You use a master file to hold relatively permanent data.  Files that will hold temporary data are known as transaction files.  Often, you periodically use transaction files to find a matching record in a master file, so you can update the master file by making changes to the values in its fields.  Some examples of files that have master-transaction relationships will include the following:

· A library maintains a master file of all patrons and a transaction file with information about each book or other items checked out.

· A college maintains a master file of all students and a transaction file for each course registration.

· A telephone company maintains a master file for every telephone line (number) and a transaction file with information about every call.

When you update a master file, you can take two approaches:

· You can actually change the information on the master file.

· You can create a copy of the master file, making the changes on the new version.  The saved version of the master file is the parent file; the updated version is the child file.
Matching Files to Update Fields in Master File Records

The logic you use to perform a match between master and transaction file records is similar to the logic you use to perform a merge.  As with a merge, you must begin with both files sorted in the same order on the same field.  Please examine Figure 11-11 through 11-15, and refer to them during the discussion of this topic.  

Allowing Multiple Transactions for a Single Master File Record

In the last example, the logic provided for at most one-transaction record per master customer record.  You would use very similar logic if you wanted to allow multiple transactions for a single customer.  Figure 11-18 shows the new logic.  A small but important difference exists between logic that allows multiple transactions and logic that allows only a single transaction per master file record.  If a customer can have multiple transactions whenever a transaction matches a customer, you add the transaction amount to the master total sales file.  Then you read only from the transaction file. 

Updating Records in Sequential Files

Assume you have a master employee file as shown on the left side of Figure 11-19.  Sometimes a new employee is hired and must be added to this file, or an employee quits and must be removed from the file.  Sometimes you need to change the employee record by recording a raise in salary for example, or change of department.  

For this kind of program it’s common to have a transaction file in which each record contains all the same fields as the master file, with one exception.  The transaction file has one extra field to indicate whether this transaction is meant to be an addition, a deletion, or a change.  An addition record on the transaction file would contain data in the fields: transNum, transName, transSalary, and transDept.  An addition record represents a new employee, and data for all the fields must be entered for the first time.  A deletion record really needs data in only two fields(in transCode and a number in transNum.  A change record needs data only in the fields that are going to be changed.  Please breakdown Figures 11-20 through 11-23 which are flowcharts for several modules of the update program.  

As shown in Figure 11-23, within the theyAreEqual() module you check the transCode and perform one of three actions:

· If the code is an “A”, print an error message.

· If the code is a “C”, you need to make changes.

· If the code is not an “A” or “C”, it must be “D” and the record should be deleted.

If the transaction record contains code “A”, that’s fine because an addition transaction shouldn’t have a master record.  Take an opportunity to examine Figure 11-24 through 11-26 for examples.

Key Terms

Addition record – Contains new data within a field or record.  

Change record – Needs data in fields that are only going to be changed.

Child file – It is the updated version of a master or parent file.

Data file – Contains data only for another computer program to read.

Deletion record – Needs data in fields that are to be deleted.

High value – The value that is greater than any possible value in a field.

Master file – Contains relatively permanent data.

Matching record – Used to update the master file by making changes to the values in its fields.

Merging files – The combination of two or more files while maintaining the sequential order.

Parent file – The saved version of a master file.

Sequential file – A file where records are stored one after another in some order.

Transaction file – Holds more temporary data.

