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Preface

As companies continue to integrate computer technology into their business operations,
it becomes increasingly important to properly administer the IT function, particularly
with respect to performance and cost.

CIMS Report Writer is a comprehensive, flexible software solution that reports on a wide
variety of data from multiple operating systems. Results from the Report Writer can be
accessed from either the mainframe or a workstation.

Philosophy

Originally developed in 1974, the CIMS Suite of Products have focused on meeting the
financial and resource reporting requirements of Information Services Departments.
CIMS has evolved with corporate IT management requirements. Focused commitment
to client service and support sets CIMS apart from competing products. Our goal is to
provide the best software in the world at the lowest possible cost to our customers.

The CIMS Lab strongly believes in and executes the concept of continuous product
improvement. Customers have access to CIMS product development personnel to
ensure that customer feedback and other critical issues are incorporated into the next
release of the product.
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Contacting the CIMS Lab

You can contact us with any questions or problems you have. Please use one of the
methods below to contact us.

For product assistance or information, contact:

USA & Canada, toll free (800) 283-4267
International (916) 783-8525
FAX (916) 783-2090
World Wide Web www.cimslab.com

Our Mailing Address is:
CIMS Lab, Inc.

3013 Douglas Blvd., Suite 120
Roseville, CA 95661-3842

About This Guide

What Should You Read?

It is not necessary to read this entire manual in order to start producing custom reports
and PC files with Report Writer. To learn how to use Report Writer, we suggest the
following steps:

1 Read Chapter 1, Introduction to learn just what Report Writer is and what it can do for
you.

2 Ifyou will be producing custom reports, read Chapter 2, How to Request a Report. There
you will learn the basics of producing reports with Report Writer.

3 If you want to produce PC files, read Chapter 3, How to Request a PC File. That chapter
teaches you the basics of producing PC files with Report Writer.

4 Start producing your own reports and PC files! When questions come up, use the
Index at the end of this manual to locate the section that explains how to do what you
want.

Note ¢ If you are responsible for initially installing Report Writer and defining your
input files, also read Chapter 6, How to Define Your Input Files and Chapter 8, Operating
System Considerations.

How This Manual Is Organized

This manual is divided into two major parts.
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About This Guide

Part 1 is the User's Guide, which explains in non-technical terms how to produce
reports and PC files with Report Writer. The User's Guide contains over 100 examples of
actual Report Writer runs. It also explains how to define files and setup the JCL needed
to execute Report Writer. Just read the parts of the User's Guide that explain what you
need to do.

Part 2 is the Reference Manual, which provides complete syntax information about each
of the Report Writer control statements. You will only need to refer to this portion of the
manual when you have specific questions about control statement syntax.

Following the Reference Manual is a section titled "Updates to This Manual". Be sure to
file any documentation updates that you receive in this section. And remember to check
this section for the latest features available in your shop's current version of Report
Writer.

The User's Guide and Reference Manual are divided into 9 chapters, plus Appendices and
Index. Following is a brief synopsis of each chapter and appendix.

Ch.

No. Chapter Name Content Description

1 Introduction This chapter explains just what Report Writer is,
and what it can do to save you time and effort.
Everyone should read this chapter.

2 How to Request a Report This chapter is a tutorial on producing custom
reports. It is divided into nine easy lessons.
These lessons show you how to write the control
statements that tell Report Writer how to
produce a report. Everyone who will be
producing reports with Report Writer should
read at least some of the lessons in this chapter.

3 How to Request a PC File This chapter is a tutorial on producing PC files
from your shop's mainframe data. It is divided
into seven easy lessons. These lessons show you
how to write the control statements that tell
Report Writer how to produce a PC file.
Everyone who will be producing PC files with
Report Writer should read at least some of the
lessons in this chapter.

4  Beyond the Basics This chapter shows how to use of some of
Report Writer's more advanced features to create
more complex reports and output files. After
you feel comfortable with the basics, scan the
headings and examples in this chapter to get an
idea of what else Report Writer is capable of
doing. You may find that you can use Report
Writer to produce reports that you thought were
too complicated for a Report Writer.
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Ch.

No.

5

10

Chapter Name

How to Make a Web Report

How to Define Your Input Files

Working with Databases

Operating System Considerations

General Syntax Rules

Control Statement Syntax

Content Description

This chapter shows how to create custom reports
that are specially formatted for viewing on the
Worldwide Web. Web reports can take
advantage of many formatting options not
available on mainframe printers. These include
such things as custom fonts, colors, bold,
underlined and italicized text, graphics,
photographs, and much more.

This chapter shows how to define your
company's files to Report Writer. This one-time
setup is necessary before your company's files
can be used in reports or PC files. The analyst or
programmer responsible for setting up Report
Writer file definitions should read this chapter.

This chapter shows how to produce reports and
PC files using data from special databases
(instead of standard files.) Read this chapter if
you will be using Report Writer with a special
database.

This chapter explains what "job control
language" (JCL) is necessary to run a Report
Writer job under different operating systems.
The analyst or programmer responsible for
setting up the JCL to run Report Writer should
read this chapter.

This chapter explains some of the general rules
to follow in writing control statements. For
example, it explains: the rules for naming fields;
how to split a long control statement into
multiple lines; the rules for writing
computational expressions; etc. It is not
necessary to read through this entire chapter.
Rather it is intended to be a reference chapter.
Refer to the appropriate section whenever you
need help writing a control statement.

This chapter shows the complete syntax for each
of Report Writer's control statements. It is not
necessary to read through this entire chapter. It
is also a reference chapter. Refer to the
appropriate section whenever you need help
writing a control statement.
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Ch.

No. Chapter Name

A Data Types

B Display Formats

C Built-In Fields

D Built-In Functions

E Error Indicators

F  Files Used in Examples

G Sample Data Exit Program

H  How to Import PC Files

| Speed-Up Tips

J Year 2000 Information

K 1/O Exits

About This Guide

Content Description

This appendix lists the types of data that Report
Writer supports in input files.

This appendix lists the many ways that Report
Writer can format data in your reports and
output files.

This appendix lists Report Writer's built-in
fields which are available for use in your
requests.

This appendix lists Report Writer's built-in
functions which are available for use in the
COMPUTE statement.

This appendix lists Report Writer's error
indicators (such as ***I***), explains their

meaning, and shows ways that they can be
handled.

This appendix shows the Report Writer file
definitions (and the raw contents) of the sample
files used for the examples in this manual.

This appendix shows a sample data exit program
and a sample run that uses it.

This appendix shows the exact steps used to
import PC files into a number of popular PC
programs.

This appendix explains various techniques that
can be used to optimize Report Writer's run—
time efficiency.

This appendix discusses issues related to the
Year 2000.

This appendix explains how to use I/O Exits for
special file processing. It includes a sample I/O
Exit program.
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Conventions

Some or all of the following conventions appear in this guide:

Symbol or

Type Style Represents Example

Bold a new term ...called a source object.
Alternate (online only) hotlinked cross-references ...see Chapter 3, Data
color to other sections in this guide; if you are  Migration.

viewing this guide online in PDF format,
you can click the cross-reference to jump
directly to its location

Italic words that are emphasized ...the entry after the current
entry...
the titles of other documents CIMS Chargeback for MVS

Release Notes

syntax variables COPY filename

Monospace directories, file names, command names, &HIGHLVL.SRCLIB
computer code

computer screen text, system responses,  Copy file? Y/N
command line commands

Monospace what a user types ...enter RUN APP.EXE in the
bold Application field
» choosing a command from a cascading  File » Import » Object
menu
Highlighted used to callout screen text on character-  Dataset....
Screen Text based screen captures. (When viewed Egﬁ?ﬁfg e

online, the screen text will be blue.)

Related Publications

As you use this guide, you might find it helpful to have these additional books available
for reference:

m  CIMS Chargeback MVS User Guide

m  CIMS Chargeback VSE User Guide

n  CIMS Chargeback Report Writer Sample Reports for MVS
m  CIMS Chargeback CICS User Guide

m  CIMS Chargeback VM/CMS User Guide

m  CIMS Capacity Planner User Guide
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Related Publications

m CIMSMART User Guide
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® Introduction
What Is Report Writer?

What Is Report Writer?

Report Writer is three powerful programs in one.
= It's an easy-to-use, full function 4GL report writer.

m It's a powerful PC-format utility. Use its 4GL language to easily turn any mainframe
data into PC files that can be used in all popular PC programs!

» It's also a mainframe file formatting utility. It's 4GL language lets you easily create
your own custom mainframe output files.

Create Brand—-New Reports in Minutes

Mainframe Files

Custom reports, queries, one-time analyses, etc.

Report Writer makes it easy to produce custom reports from your company's existing
files. Programmer productivity increases dramatically with Report Writer.

To produce a new report without Report Writer, a programmer has to write a new
program in a language such as COBOL. The programmer must code all of the I/0 routines,
the selection logic, the computations, summarization, sorting, formatting, page breaks,
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Create Brand—New Reports in Minutes

titles, column headings, etc. The process of coding, testing, and debugging takes many
days, if not weeks. Then there's the whole cycle all over again when the users need "a few
minor changes."

The easy alternative is to use Report Writer. With Report Writer, you no longer need to
write detailed programming instructions. You simply describe the desired report to
Report Writer with a few simple control statements (much like SQL allows you to do with
DB2 data.) In fact, you can produce a complete report with Report Writer using only two
statements. Try that with COBOL! Add a few more statements and you can produce more
complex reports.

With Report Writer you'll have your results in minutes, instead of days or weeks. And if
you need to change something later, modifications are a snap with Report Writer.

Report Writer also lets end users get the information they need with less intervention
from programmers. Set up a model report for the users once — then let them modify and
submit it over and over. If new selection criteria are needed in a report, or a different sort
order or different title is wanted, they can make the changes themselves, without taking
up a programmer's time at all. The end users get their results faster, and the programming
staff has fewer interruptions. Everyone benefits with Report Writer.
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Use Mainframe Data in Any PC Program

Use Mainframe Data in Any PC Program

Mainframe Files

Writer

Report Writer's PC-formatting feature makes it easier than ever to use mainframe data
in your favorite PC programs (such as Lotus 1-2-3, Excel, Paradox, Quattro Pro, Access,
FoxPro, Harvard Graphics and many others.)

Report Writer is a great help for the PC users in your shop. Are users at your company
manually keying data from mainframe reports into PC spreadsheets or databases? That's
a tedious, time-consuming process that is highly prone to errors. Report Writer lets you
give accurate mainframe data to your PC users in a format that's especially designed
for their PC program. A few keystrokes is all it takes to "import" the data into their PC
program. That means they can begin productive work right away.

Just moving data from the mainframe to a PC is easy. But being able to use that data in
your PC software, easily and efficiently, is another matter. That's where Report Writer
comes in.

Report Writer lets you use "non-PC-compatible" mainframe data in your PC. This
includes such things as bit fields, Julian dates, packed numbers, binary numbers,
hexadecimal fields, etc. PC programs can't handle such data, but Report Writer reformats
these fields into standard ASCII data that your PC program can use.
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Create Custom Mainframe Files in Minutes

Report Writer lets you choose the PC program you prefer. Report Writer knows the
quirks of each PC program and automatically formats the data appropriately.

Create Custom Mainframe Files in Minutes

Report Writer creates mainframe output files just as easily as PC-formatted files. Use its
4GL language to: select the input records you want; combine data from multiple input
files; optionally summarize data; sort data; etc. Then have Report Writer write out the
desired data in any format you choose. Use Report Writer to easily convert binary fields
to packed fields (or vice versa), to reformat date fields (perhaps changing YY dates to YYYY
dates), etc. Add new computed fields to your output; or eliminate unneeded fields. You'll
find a thousand and one uses for custom mainframe files once you see how easy it is to
create them.

Ways that Report Writer Benefits You!

Here are a few examples of the ways that Report Writer's custom reports, PC files and
mainframe files will:

= make you more productive!
m delight your end-users!

m impress your boss!

Easily Make Quality Production Reports

The reports produced by Report Writer look every bit as professional as those produced
by individual report programs. Titles are perfectly centered, or flush with the report

margins. Column headings are neatly aligned above the data, and underlined. At control
breaks, totals are aligned under the numeric columns, with the name of the break field
clearly identified, etc. This attention to detail means you can use Report Writer to quickly
produce your regular production reports. Its usefulness is not limited to just ad hoc reports.

Fast One-Time Queries

Report Writer is also great for those frequent requests for "one-shot" runs. Now you'll
be able to satisfy requests that there just wasn't time for without Report Writer. You'll
wonder how you ever got along without it.

Make Reports for the Worldwide Web

Report Writer can automatically format your custom report for viewing on any standard
Web browser. Put such reports on your company's Intranet or Internet site for easy
company-wide (or public) viewing. Or, send a report to a colleague as an e-mail
attachment that will be automatically displayed by their e-mail reader. Report Writer is
a powerful tool in the move toward paperless "enterprise reporting."
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Ways that Report Writer Benefits You!

1-6

Provide Reports for CICS Systems

Report Writer is ideal for handling the batch reporting side of online CICS applications.
Use your CICS system for online inquiries and updates. Use Report Writer to produce
production reports and custom queries from that system.

Save Money on Special Analyses

Without Report Writer, what happens when a special study is needed? Someone
probably ends up manually going through the "closest" existing report, copying the
needed data onto paper or into a spreadsheet, performing manual calculations, etc. With
Report Writer, you can quickly deliver the exact report that's needed and reduce the
amount of expensive manual effort required.

Reduce Your CPU Usage

Some programming tools are real "CPU Hogs." No wonder many systems programmers
hesitate to encourage programmers to develop new applications using them. Because
Report Writer is written entirely in efficient assembly language, your reports run
amazingly fast.

In many cases, there is no significant difference between Report Writer's run time, and
the run time of a COBOL program written to produce the same report. And when you
consider the CPU cycles saved in development (fewer compiles, test runs, debugging, etc.),
Report Writer can actually lighten the load on your CPU.

Delight Your PC End-Users

When the users would really prefer to manipulate the mainframe data themselves,
Report Writer allows you to give it to them in PC format. The users can then process the
mainframe data however they like in their spreadsheet, database or word processing
program. And the programmers can get back to programming.

Report Writer delights PC users with many exciting new possibilities. With mainframe
data in their PCs, they'll be able to:

m perform "what if" calculations in PC spreadsheets

= maintain their own PC database, for personal access or LAN use

m print high quality graphics on laser printers

m create color graphics, overhead transparencies and slides for fabulous presentations

Report Writer's PC files also make it easy for you to provide mainframe data to people
without access to your mainframe. Copy the PC file to a diskette and send it to other
departments in your company. Or, mail it to your offices around the world.

Perfect for Downsizing Applications

Use Report Writer for one-time file conversions needed when downsizing mainframe
applications to run on PC systems. Report Writer converts the packed, binary, and bit
fields to the kind of ASCIT data that is needed on the PC system.
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Report Writer Pays for Itself Fast!

Reduce PC Download Time and Hard Disk Usage

Report Writer reduces download time and hard disk usage by letting you download only
the data you actually need (not the entire mainframe file.) Why tie up a PC for hours
downloading records and fields that won't even be used?

Some PC-based products require you to download entire reports to the PC. Then, the
PC program must process the entire, gigantic report just to extract the few lines of data
that the PC user actually needs. Report Writer lets you do the extraction on the
mainframe, before you download the data.

Save Wasted Employee Time Caused by Slow PC Processing

Report Writer eliminates hours of needless PC processing by moving much of that
processing from the PC to the mainframe. Here's a few of the ways Report Writer lets
your PC users zip along rather than idling over slow PCs.

No more waiting on slow PC sorts. Let your mainframe perform the sort for you at
mainframe speed. Then download the sorted file.

Instead of summarizing data in your PC, let Report Writer summarize it on the
mainframe. Then just download the small summary file to your PC.

Rather than wait on your PC to compute new columns in your spreadsheet, let Report
Writer create the new columns on your mainframe. Then download them along with the
other mainframe data.

Disk 1/0is slow on PCs. So why merge data from multiple files on your PC? Use Report
Writer to combine data from multiple mainframe files (or DB? tables) into a single file
before you download it to the PC.

Report Writer Pays for Itself Fast!
Report Writer quickly pays its own way in a shop — maybe even the first time you use it!

Report Writer greatly increases programmers' productivity. It slashes the programming
effort required to create reports and PC files by 90% or more. That means more
completed projects, in less time, without an increase in staff. And if Report Writer
eliminates the need, even once, to bring in contract programmers to help overburdened
staff with a project— you'll recover its cost right there.

Report Writer also increases the productivity of your PC users. If they are manually
entering data now, the time savings will be enormous. But even if you have an existing
download application, Report Writer reduces the "dead-time" associated with it. You'll
eliminate the wasted time spent downloading unnecessary data. And you'll shift much
of the slow sorting and number-crunching functions from the PC back up to the
mainframe. You'll recover all the productivity your shop is losing every day to idle time
when PC users are just waiting on their PCs. And with Report Writer, there are no
expensive PC components to purchase and maintain. All you need is Report Writer and
your existing file transfer facility.
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Report Writer Pays for Itself Fast!

Add together the cumulative value of the hours saved by the programming staff and your
end-users. You'll see that it won't take long to recoup your small investment in Report
Writer.

Months Until Payback
Based on Number of Users

1-2 Users  3-4 Users 5-6 Users 7-8 Users 9+ Users

Conservative Assumptions Used: Group 38 MVS CPU; salary and benefits total
$50/hour; used 3 hours per w eek per employee; development time is half that of COBOL.
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Report Writer Features

Report Writer Features

Here are some of Report Writer's major features:

control statements use an easy, free format, English-like syntax that's easily learned
by non-technical users

user—friendly field names can be up to 70 characters long (unlike some report writers
that restrict you to 8-byte names.) This allows full compatibility with COBOL, PL/1 and
Assembler data names.

you can easily combine data from flat files, VSAM files and DB2 tables

use your existing COBOL or Assembler record layouts instead of creating a data
dictionary. Or, use Report Writer's simple data dictionary for added functionality.

no data definition required for DB2 tables — Report Writer accesses the definition
from your DB2 system

automatically creates Web reports for viewing on any standard Web browser
produces efficient internal machine code that is easy on your CPU
produces output files for mainframe use, as well as PC files

report lines are not limited to only 132 characters. Report Writer can format a report
as wide as your laser printer will support.

automatically prints bar graphs
ability to print full-page forms
ability to skip to a new sheet of paper at control breaks (not just the next "page")

has a logical default for every aspect of the report, from the report titles, to how to
format numeric fields, to the layout of the Grand Total line

allows complete control over formatting of numeric fields, including handling of
special cases like telephone numbers, social security numbers, etc.

formats dates in over 40 ways, including MM/DD/YY, DD/MM/YY, MM/DD/YYYY, etc. Or, with
the month name spelled out, or abbreviated, and many more

has special numeric, date and time formatting options for international users
allows complete control over report titles, column headings, and footnotes

has a "forgiving" error philosophy which results in at least a partial report almost
every try

has thorough, clear documentation, including a User's Guide in non-technical
language for end-users

validity-checks numeric data before processing it, so that no SOC7 abends occur

ability to display file data in hexadecimal format, for analyzing invalid data
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translates fields from ASCII to EBCDIC and vice verse
supports full "boolean logic" (the use of AND, OR and NOT) in conditional expressions

ability to scan free format fields, to see if a certain text appears anywhere within the
field

comparisons and computations are allowed between any numeric fields, (even if one
is packed and one is binary, for example.)

comparisons are allowed between any date fields (even if one is Julian and one is
gregorian, for example.)

supports dates with 2-digit or 4-digit years

supports your 2-digit years even after the year 2000, with its century windowing
feature

supports every imaginable type of mainframe data, including over 30 kinds of date
fields, and over 20 kinds of time fields.

you can create your own new fields, optionally using different formulas depending
on one or more conditions

full mathematical calculations are supported when creating new fields, including the
use of many built-in functions

supports a full range of functions to manipulate string data, including powerful parse
and compress features

"compress" formatting features lets you, for example, compress separate city, state
and ZIP fields into a normal address line format

lets you use data from existing mainframe reports (rather than mainframe files) in PC
programs

handles complicated record layouts, including variably-located fields, fields located
by pointer or pointer expressions, etc.

supports records that contain arrays with varying number of entries

lets you specify your own spreadsheet column headings, or use defaults

easily summarizes mainframe data

automatically computes statistics (such as total, average, maximum, minimum)
allows an unlimited number of input files for a single report or PC file

allows an unlimited number of control breaks per report or PC file

allows an unlimited number of print lines per input record

allows complete customization of control breaks

allows complete customization of Grand Totals at end of report
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» built-in fields provide the system date, time, jobname, etc.

m special features for speedy report development, such as limiting the number of
records processed, or the number of report lines printed

» can limit input files to a certain key range to eliminate unnecessary I/O
= user exit interfaces for any special handling required at the field level or record level

= prints end of job statistics, such as how many records read from each input file, and
how many records included in report
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Introduction
Introduction
This chapter teaches you how to use Report Writer control statements to request custom
reports.

Report Writer's language is non-procedural, which means you just describe the result you
want, not the programming steps needed to do it. That means you can produce new
reports in a matter of minutes, rather than days or weeks.

Describe your new report with a few simple "control statements". You can create a report
with just two control statements.

Example

INPUT: SALES-FILE
COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT  TAX

The above statements are all that is needed to produce a complete report with Report
Writer. (See page 2-9.)

The box on page 2-6 lists all of the Report Writer control statements, and tells you which
aspect of the report each one deals with. The lessons in this chapter illustrate how these
control statements work.

Once you've written the necessary control statements, submit a batch job to execute
Report Writer. Report Writer examines the control statements describing the report you
want. It also automatically reads the appropriate "file definition" statements stored in a
copy library. (These statements define the input files needed for your report.) Report
Writer then accesses the input file(s) and prepares the desired report. Reports can be sent
directly to a printer. Or, use your company's sysout browsing facility (such as ISPF, I0F
or POWER) to view your report online, as soon as it is finished.

The remainder of this chapter is divided into nine easy lessons that explain how to use
Report Writer's control statements to create custom reports. After reading just the first
lesson, you will be able to produce useful reports with Report Writer. The other lessons
introduce additional control statements, and explain their roles in producing
increasingly sophisticated reports. It is not necessary to read all of the other lessons
initially. Nor is it necessary to read the lessons in sequential order. Read the summaries
below and decide which lessons you need for the kind of reports you want to produce.

1 How to Produce a Report in 5 Minutes

This lesson shows how to produce reports using just two simple control statements—
the INPUT and the COLUMNS statements. You will use these two statements for almost
every report you request.

2 How to Specify Which Records to Include in Your Report

This lesson shows how to use the INCLUDEIF statement to select which records will
appear in your report.

3 How to Create Your Own Fields

This lesson shows you how to create your own fields by performing computations on
existing fields. This is done with the COMPUTE statement.
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Introduction

Control
Statements

INPUT:  SALES FILE
COLUMNS: REGION EMPL-NAME

File Definition

Statements

FILE: SALES-FILE DDNAME(SALEFILE)
FIELD: EMPL-NAME LENGTH(10)
FIELD: EMPL-NUM  LENGTH(3)
FIELD: REGION LENGTH(5)

Input Files
(Raw Data)

JONES. ... 036NORTH9770010250.37950415T0Y T
JONES. ... 036NORTH9460121760.37950415T0Y T
JOHNSON. . . 039NORTH9260234450.36950401F7 GR

Report Writer

'

Custom
Reports
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4 How to Make Your Own Report Titles

This lesson introduces the TITLE statement, and shows how you can specify your own
report titles.

5 Changing the Format of Your Report

This lesson shows how you can customize the appearance of your report. It
introduces some of the parms available in the COLUMNS statement. These parms let you
change: column headings; column width; and the way dates and numbers are
formatted.

6 How to Specify the Report Order

This lesson shows how to sort your reports into whatever order you want. The use of
the SORT statement is explained.

7 How to Create Control Breaks

This lesson shows how to break a report up into sections, printing subtotals for each
section. The use of the BREAK statement to request such "control breaks" is explained.

8 How to Create Summary Reports
This lesson shows you how to turn a report with subtotals into a "summary report."
9 How to Use Data from More than One File

This lesson shows how easy it is to read records from additional files when producing
areport. By adding a single READ statement, you automatically have access to all of the
fields from an additional file.

Keep in mind that these lessons show you the most common use of each control
statement. Most control statements also have additional features that are not discussed
in these lessons. Additional ways to use these control statements are discussed in
Chapter 4, Beyond the Basics. The complete syntax for each control statement is shown in
Chapter 10, Control Statement Syntax.
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REPORT WRITER CONTROL STATEMENTS
(GROUPED BYFUNCTION)

Statements that Define Data

FILE Defines a file

FIELD Defines a field within a file

ASM Lets you define a file using an Assembler record layout
COBOL Lets you define a file using a Cobol record layout

Statements that Make Data Available to a Report

INPUT Specifies the primary input file
READ Specifies an auxiliary input file
COMPUTE Creates a new field

Statements that Describe the Body of a Report

INCLUDEIF Specifies which input records to include in the report
COLUMNS Specifies the report columns and column headings
TITLE Specifies the report titles

FOOTNOTE Specifies footnotes at the bottom of each page

Statements that Define the Report Order, and Control Breaks

SORT Specifies report order, and optionally specifies control break fields

BREAK Specifies control break processing

Miscellaneous State ments

OPTIONS Specifies various special options, such as double spacing, or
summary reports
COPY Copies additional control state ments for processing

Figure 2-1 « Report Writer Control Statements
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How to Produce a Report in 5 Minutes

This lesson teaches you how to produce a complete report using just two simple control
statements. These statements are:

» the INPUT statement
m the COLUMNS statement
You only need these two statements to create a report with Report Writer.

Example

INPUT: SALES-FILE
COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT  TAX

Figure 2-2, on page 2-9 shows a report created with just these two statements.

How to Use the INPUT Statement

Your company probably has many files stored on its disk drives and magnetic tapes. For
example, the personnel department of your company probably has an employee file,
containing information about each employee. The accounting department probably has
numerous files, such as an accounts receivable file, an accounts payable file, etc. A sales
department might have a sales file, with information about sales that have been made,
and so forth.

The very first step in requesting a report is to tell Report Writer which one of your
company's files has the data needed for your report. Use the INPUT statement to do this.

Example
INPUT:  SALES-FILE

The above statement tells Report Writer that you want to use a file named SALES-FILE as
the input for your report.

All Report Writer control statements begin in column 1 with the name of the statement
(for example, INPUT), followed immediately by a colon. What follows next will depend
on the particular control statement involved. With an INPUT statement, you simply put
the name of the file to be used as the input for the report. In the above example we
named SALES-FILE.

Note ¢ SALES-FILE is a sample file that we will use for many examples in this manual.
The SALES-FILE contains information about the sales made by the employees of an
imaginary company. Each record in this file contains data about one sale, including
the name of the employee who made the sale, their employee number, their sales
region, the date and time of the sale, the customer's name, the amount of the sale,
and so on. Each of these items of data is called a field. A complete description of this
sample SALES-FILE is shown in Figure F-2, on page F-2.
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How to Use the COLUMNS Statement

After identifying the input file to use, the next step is to tell Report Writer which fields
from that file you want to see in your report. Use the COLUMNS statement to do that. Each
field named in this statement will appear as one column of data in the report.

Example

INPUT: SALES-FILE
COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

The COLUMNS statement above tells Report Writer that we want columns in our report that
show the sales region, the employee name, the sales date, the sales time, the customer's
name, the amount of the sale, and the tax amount.

Note * Normally, reports are a maximum of 132 characters wide. You probably won't
be able to fit all of a file's fields into that much space. Decide, then, which fields you
need to see in your particular report, and put them in the COLUMNS statement. You may
specify as many fields as there is room for in the report.

With just the two statements shown above, we have given Report Writer everything it
needs to produce a report. The report produced is shown in Figure 2-2, on page 2-9.

You now see how easy it is to produce reports with Report Writer. With just two simple
statements we have produced an attractive report that has:

= a default title containing the name of the input file, as well as the date, time, day of
the week, and page number

= the columns of data that we requested, appearing in the same order as we requested
= neat, underlined column headings identifying each column of data

= date, time and numeric fields properly formatted

= a Grand Totals line which shows totals for each of the numeric columns

= an item count, showing the number of records printed in the report
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These Control Statements:

INPUT:  SALES-FILE
COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Produce this report:

TUE 05/16/95 8:25 AM DATA FROM SALES-FILE PAGE 1
EMPL SALES SALES
REGION NAME DATE TIME CUSTOMER AMOUNT TAX
SOUTH  JOHNSON 03/12/95 10:25:00 ACE ELECTRICAL 101.38 6.09
WEST  BAKER 03/26/95 12:09:09 JACKS CAFE 137.00 8.22
EAST ~ MORRISON  03/29/95 15:30:22 STAR MARKET 44.35 2.66
EAST ~ MORRISON  03/30/95 19:05:41 A1l PHOTOGRAPHY 29.65 1.78
EAST ~ SIMPSON 04/01/95 08:17:57 EUROPEAN DELI 14.99 0.90
NORTH  JOHNSON 04/01/95 17:02:47 VILLA HOTEL 234.45 14.07
NORTH  JOHNSON 04/05/95 14:33:10 MARYS ANTIQUES 9.98 0.60
WEST  BAKER 04/12/95 14:31:12 JACKS CAFE 135.75 8.15
WEST ~ THOMAS 04/14/95 15:41:38 YOGURT CITY 9.98 0.60
NORTH JONES 04/15/95 07:58:32 EZ GROCERY 10.25 0.62
NORTH JONES 04/15/95 08:01:59 TOY TOWN 121.76 7.31
NORTH JONES 04/15/95 13:52:41 TOY TOWN 10.25 0.62
SOUTH  JOHNSON 04/16/95 11:48:33 ACME BUILDING 500.00 30.00
EAST ~ SIMPSON 04/30/95 15:30:21 J & S LUMBER 23.87 1.43
***% GRAND TOTAL (14 ITEMS) 1,383.66 83.05
Notes:

® this report was produced from just two statements: the INPUT and the COLUMNS statements

® the data used in this report comes from the SALES-FILE

® the seven columns of data in the report correspond to the field names in the COLUMNS statement

® the default column headings used are the field names themselves, broken apart at each dash

® the report has a default title which includes the name of the input file

® the report has a Grand Total line showing totals for the two numeric columns

® the number of items listed in the report is shown

°

the JCL used to produce this report is shown in Figure 8-1, on page 8-4 (MVS) and Figure 8-3, on
page 8-16 (VSE)

Figure 2-2 « A report produced with just two control statements
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Another 5-Minute Report Example

Now let's make another report, this time using a different input file. This time we will
request a report from the EMPL-FILE. That's a sample employee file, described in Figure
F-4, on page F-3. We will print a simple employee directory from this file. We want the
report to have columns showing employee number, last name, first name, sex, social
security number, date hired, and their city and state. We only need the following two
statements:

INPUT:  EMPL-FILE
COLUMNS: EMPL-NUM LAST-NAME FIRST-NAME SEX SOCIAL-SEC-NUM
HIRE-DATE CITY STATE

The INPUT statement above specifies that the input file for our report will be the
employee file (EMPL-FILE). The COLUMNS statement specifies the columns of data we want
our report to have. Notice that we needed two lines for the COLUMNS statement in this
example. You can continue a control statement onto as many lines as you like. Just leave
at least 1 blank space at the beginning of each continuation line.

The report produced by the above statements is shown in Figure 2-3, on page 2-11.

You have now seen two examples showing just how easy it is to request a report with
Report Writer. That's all there is to it! You should now be able to request basic reports
from the files at your company. Just identify the file you wish to use in your report with
an INPUT statement. And then identify the fields that you want to see in the report with
a COLUMNS statement.

Using Your Company's Files

m 2-10

You may be wondering how Report Writer knows the names of your company's files and
fields. The answer is that your company's files are defined to Report Writer by other
control statements that are kept in a Report Writer "copy library." For example, the
statements used to define the SALES-FILE that we used earlier in this lesson are shown in
Figure F-2, on page F-2.

For a list of the file names and field names available for you to use, ask your
programmer. They can print that information from the Report Writer Copy Library, in a
format similar to that shown in Figure F-2, on page F-2.

If you already know the name of the file to use, you can also get a list of all of its fields
by adding the SHOWFLDS(YES) parm to your INPUT statement like this:

INPUT: SALES-FILE SHOWFLDS(YES)

The above statement tells Report Writer to print (in the control statement listing) a list
of all of the fields defined for the SALES-FILE.

If a file that you need has not yet been defined, see Chapter 6, How to Define Your Input
Files for information on doing that.
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These Control Statements:

INPUT:  EMPL-FILE
COLUMNS: EMPL-NUM LAST-NAME FIRST-NAME SEX SOCIAL-SEC-NUM HIRE-DATE CITY STATE

Produce this report:

TUE 05/16/95  8:29 AM DATA FROM EMPL-FILE PAGE 1
SOCIAL

EMPL LAST FIRST SEC HIRE
NUM NAME NAME SEX NUM DATE CITY STATE
036 JONES JERRY M 012-09-8765 01/31/80 SAN FRANCISCO  CA
037  JOHNSON THOMAS M 912-04-0334 06/21/75 SCOTTSDALE AZ
039  JOHNSON LINDA F 004-77-9981 11/25/79 SANTA ROSA CA
040 MACDONALD RICHARD M 889-79-0013 07/04/82 PLEASANTON CA
041 SIMPSON TIMOTHY M 112-05-0456 12/01/82 ARCADIA CA
042 MORRISON MICHAEL M 900-12-0556 11/30/79 GLENDALE CA
043 CHRISTOPHERSON MELISSA F 415-09-0761 08/15/81 PHOENIX AZ
044 BAKER VIVIAN F 878-19-0156 06/04/82 WALNUT CREEK CA
045 THOMAS MARTIN M 776-83-8221 06/04/82 CONCORD CA
**% GRAND TOTAL(9 ITEMS)

Notes:

the INPUT statement names the EMPL-FILE as the input file for this report
the COLUMNS statement specifies which fields to print as columns in the report

notice that we split the COLUMNS statement onto two lines, with the "continued" line beginning with
at least one blank space

Figure 2-3
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Summary

Here is a summary of what we learned in this lesson:

= an INPUT statement is needed to tell Report Writer which input file to use for a
particular report

= a COLUMNS statement is needed to tell Report Writer what columns of data to print in
your report

» by using just these two statements you can produce a complete report

The next lesson will teach you how to limit the records that are included in your report.

To Learn More

To learn more about writing control statements in general, see Chapter 9, General Syntax
Rules. In that chapter you will learn such things as:

= how long each line can be (page 9-3)
= how to continue control statements onto multiple lines (page 9-4)

There are some additional features associated with the INPUT and COLUMNS statements
which we have not covered in this lesson. Some of these additional features are discussed
in this chapter in Changing the Format of your Report on page 2-31. Other topics are
discussed in Chapter 4, Beyond the Basics. The additional features include:

= how to specify your own column headings for a report (page 2-31 and page 4-7)
= how to make a column in the report wider or narrower(page 2-33 and page 4-12)

= how to change the way that numbers, dates and times are formatted in your report
(page 2-31and page 4-13)

= how to make a report column that contains a literal text (page 4-4)

= how to specify the number of spaces to leave between columns in your report
(page 4-4)

= how to specify which numeric columns to include in the Grand Totals (page 4-26)
= how to print multiple report lines for each input record (page 4-29)

= how to produce reports that are wider than 132 characters (see page 8-7 or
page 8-19)

The complete syntax for the INPUT and COLUMNS statements is given in Chapter 10, Control
Statement Syntax.
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How to Specify Which Records to Include In Your Report

This lesson teaches you how to select only certain records from the input file for inclusion
in your report. The control statement discussed is:

m the INCLUDEIF statement

How to Use the INCLUDEIF Statement

The reports we produced in the previous lesson included all of the records found in the
input file. When no INCLUDEIF statement is specified, Report Writer defaults to including
every record from the input file. For example, the report on page 2-9 included all sales
from the SALES-FILE. And the report on page 2-11 listed all of the employees in the EMPL-
FILE.

Often you want a report to include only selected records from the input file. Use the
INCLUDETF statement to tell Report Writer to "include" a record in the report only "if" one
or more conditions are met.

For example, assume that we want to print another list of sales from the SALES-FILE
similar to the one on page 2-9. But this time we only want to print sales made by the
employee named Jones. We would simply add the following INCLUDEIF statement to our
other control statements:

INCLUDEIF: EMPL-NAME = "JONES'

The above INCLUDEIF statement tells Report Writer to "include" records from the SALES-
FILE "if" the EMPL-NAME field is equal to 'JONES'. Report Writer still reads through the
entire SALES-FILE, just like before. But now it examines each record before including it in
the report. If the record's EMPL-NAME field contains the value 'JONES', then the record is
included in the report. If the EMPL-NAME field contains any other value, then that record
is not included in the report. Figure 2-4, on page 2-14 shows a report produced using the
above statement. Only the sales made by Jones appear in that report.

The INCLUDEIF statement may appear anywhere after the INPUT statement. Only one
INCLUDETF statement is allowed per report, but it may contain as many conditions as you
like.

By the way, the INCLUDEIF statement can refer to any of the fields in the input file. You
are not limited to just those fields that are listed in the COLUMNS statement.
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These Control Statements:

INPUT: SALES-FILE
INCLUDEIF: EMPL-NAME = 'JONES’
COLUMNS:  REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Produce this report:

TUE 05/16/95  8:26 AM DATA FROM SALES-FILE PAGE 1
EMPL SALES  SALES
REGION  NAME DATE TIME CUSTOMER AMOUNT TAX
NORTH JONES 04/15/95 07:58:32 EZ GROCERY 10.25 0.62
NORTH JONES 04/15/95 08:01:59 TOY TOWN 121.76 7.31
NORTH  JONES 04/15/95 13:52:41 TOY TOWN 10.25 0.62
**% GRAND TOTAL (3 ITEMS) 142.26 8.55
Notes:

® the report now includes only those records whose EMPL-NAME field is equal to 'JONES'

Figure 2-4 « Using an INCLUDEIF statement to specify which records to include in a report
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How to Write Conditional Expressions

The INCLUDEIF statement consists of a conditional expression. The complete rules for
writing conditional expressions are explained beginning on page 9-18. Briefly, a
conditional expression contains one or more "conditions", separated with words such as
AND and OR. A condition usually involves comparing the contents of one field with the
contents of another field, or with a literal value. Let's look at some more examples of
INCLUDETF statements and their conditional expressions.

Note ¢ If you are a programmer, you will notice that the syntax for conditional
expressions is very similar to the syntax used in "IF statements" in COBOL, PL/1, and
BASIC. If you are familiar with any of these languages, you should find it especially
easy to write INCLUDEIF statements.

You may want your report to include all records which do not contain a certain value. Do
this by specifying "not equal" in your condition.

Example
INCLUDEIF: EMPL-NAME —= 'JONES'

The above statement specifies that the report should include all records from the input
file whose EMPL-NAME field is not equal to ' JONES".

Note ¢ In addition to —=, you can also use <> to indicate "not equal", like this:

INCLUDEIF: EMPL-NAME <> "JONES'

You may want to include a record in your report if either of two conditions is true. To do
this, use an INCLUDEIF statement with two conditions, separated by the word OR.
Consider the following statement:

INCLUDEIF: EMPL-NAME = "JONES' OR AMOUNT > 100

The above statement states that a record should be included in the report "if the EMPL-
NAME field is equal to 'JONES', or if the AMOUNT field is greater than 100." The word OR
indicates that records from the input file will be included if either one (or both) of the
conditions is true. Figure 2-5, on page 2-16 shows a report that uses the above statement.
All sales listed in that report were either made by Jones or were for an amount over $100.

Notice in the above statement that we enclosed 'JONES' in single quotation marks, while
we did not use quotation marks around the 100. That is because EMPL-NAME is a character
field, while AMOUNT is a numeric field. Character literals (such as 'JONES') must be
enclosed in quotation marks. You can use either single (') or double (") quotation marks.
But numeric literals (such as 100), as well as date and time literals, are not enclosed in
quotation marks. Numeric literals also must not contain commas. (The rules for writing
literals are thoroughly explained beginning on page 9-8).
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These Control Statements:

INPUT: SALES-FILE
INCLUDEIF: EMPL-NAME = "JONES' OR AMOUNT > 100
COLUMNS:  REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Produce this report:

TUE 05/16/95  8:26 AM DATA FROM SALES-FILE PAGE 1
EMPL SALES  SALES

REGION NAME DATE TIME CUSTOMER AMOUNT TAX

SOUTH  JOHNSON 03/12/95 10:25:00 ACE ELECTRICAL 101.38 6.09
WEST  BAKER 03/26/95 12:09:09 JACKS CAFE 137.00 8.22
NORTH  JOHNSON 04/01/95 17:02:47 VILLA HOTEL 234.45 14.07
WEST  BAKER 04/12/95 14:31:12 JACKS CAFE 135.75 8.15
NORTH JONES 04/15/95 07:58:32 EZ GROCERY 10.25 0.62
NORTH JONES 04/15/95 08:01:59 TOY TOWN 121.76 7.31
NORTH JONES 04/15/95 13:52:41 TOY TOWN 10.25 0.62
SOUTH  JOHNSON 04/16/95 11:48:33 ACME BUILDING 500.00 30.00
**%* GRAND TOTAL (8 ITEMS) 1,250.84 75.08

Notes:

® records are included in the report if either the EMPL-NAME field is equal to 'JONES', or the AMOUNT
field is greater than 100

Figure 2-5 « Including records in a report if either of two conditions is true
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As another example, you may want to include records in your report when both of two
conditions are true. For example, let's say we want a listing only of sales that were made
by Jones and that were also for an amount over $100. For this report, two conditions
must both be true: the EMPL-NAME field must be equal to 'JONES' and the AMOUNT field must
be over 100. Use the word AND to specify that both conditions must be true, like this:

INCLUDEIF: EMPL-NAME = "JONES' AND AMOUNT > 100

Now as Report Writer reads each record from the input file, it will include a record in the
report only "if the EMPL-NAME field is equal to '"JONES' and the AMOUNT field is greater than
100."

Here is an example of including records in a report based on the contents of a date field:
INCLUDEIF: SALES-DATE > 4/15/1995

The above statement specifies that records should be included in the report only if their
SALES-DATE field contains a date greater than (after) April 15, 1995.

Here is an example of including records in a report based on the contents of a time field:
INCLUDEIF: SALES-TIME < 17:00:00

The above statement specifies that records should be included in the report only if their
SALES-TIME field contains a time less than (before) 17:00:00 (which is 5 PM.)

If your INCLUDEIF statement contains both the words OR and AND, you should use
parentheses to indicate the order in which to perform the comparisons. Consider the
following statement:

INCLUDEIF: EMPL-NAME = "JONES' OR
(SALES-DATE > 4/15/1995 AND SALES-DATE < 4/30/1995)

In the above statement, records will be included if the EMPL-NAME field is equal to
"JONES"', or if both of the SALES-DATE comparisons are true. The parentheses cause the
two SALES-DATE comparisons to be treated as one condition. That condition is true if the
SALES-DATE is greater than April 15, 1995 and is less than April 30, 1995.

Summary

Here is a summary of what we learned in this lesson:

m use the INCLUDEIF statement when you want to include only certain records from the
input file in your report

s the INCLUDEIF statement may contain one or more conditions, separated by the words
AND or OR

= groups of conditions can be enclosed in parentheses, to indicate the order in which
the comparisons should be performed

The next lesson will show you how to compute your own new fields for use in your
report.
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To Learn More

There are some additional features associated with the INCLUDEIF statement which we
have not covered in this lesson. These additional features are discussed in Chapter 10,
Control Statement Syntax, beginning on page 10-1. The additional features include:

how to use symbols rather than the actual words AND and OR in your conditional
expressions

how to scan a character field, to see if a certain text exists anywhere within the field
how to specify conditions based on bit fields
how to specify a condition based on a field's raw hexadecimal value

how to specify date literals in DD/MM/YY or DD/MM/YYYY format (page 4-18), like this:
INCLUDEIF: SALES-DATE > 15/4/1995

you may also be able to use the KEYRANGE parm of the INPUT statement to limit the
records included in your run (page 10-72)
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How to Create Your Own Fields

This lesson teaches you how to create your own fields to use in producing your report.
The control statement discussed is:

m the COMPUTE statement

Sometimes the data you need for a report is not contained in the input file. Yet the
necessary data might be easily computed from one or more fields which are in the input
file. In such cases, simply create a new field by using the COMPUTE statement.

Creating Numeric Fields

A COMPUTE statement specifies the name of the new field to create and supplies a
computational expression to use in assigning a value to that field. The complete rules for
computational expressions are discussed beginning on page 9-32. Generally, your
expression will consist of one or more mathematical operations performed on numeric
fields or numeric literals.

For example, the sample SALES-FILE has numeric fields named AMOUNT and TAX. We can
use the COMPUTE statement to create a new field containing the total amount due just by
adding those two fields together, like this:

COMPUTE: TOTAL-AMOUNT = AMOUNT + TAX

The above statement creates a new field named TOTAL-AMOUNT. It is computed by adding
the AMOUNT field and the TAX field together. Now that the TOTAL-AMOUNT field has been
created, we can use that field in any way that other fields can be used. For example, a
computed field can be used: as a column in the body of the report; in the report titles; as
a sort field; as a control break field; as part of a conditional expression (in the INCLUDEIF
statement); even as an operand in subsequent COMPUTE statements to create other fields.
Figure 2-6, on page 2-20 shows a report that uses the above COMPUTE statement.

Note < COMPUTE statements normally appear after the INPUT statement, but must
appear before any other control statements that refer to the field being created. In the
example on page 2-20, the COMPUTE statement for TOTAL-AMOUNT had to come before the
COLUMNS statement, since the COLUMNS statement referred to that field.

You can perform addition, subtraction, multiplication, and division in the COMPUTE
statement. Use the +, —, * and / symbols, respectively. You may also use parentheses as
needed to indicate the order in which the operations should be performed.

Note « When performing subtraction, always put a blank space before and after the
minus sign. Otherwise, the minus sign may appear to be a part of a field name.
Blanks are optional around the other operator symbols.
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These Control Statements:

INPUT:  SALES-FILE

COMPUTE: TOTAL-AMOUNT = AMOUNT + TAX

COMPUTE: SALES-COMMISSION = TOTAL-AMOUNT * .33

COLUMNS: EMPL-NAME CUSTOMER AMOUNT TAX TOTAL-AMOUNT SALES-COMMISSION

Produce this report:

TUE 05/16/95 8:26 AM DATA FROM SALES-FILE PAGE 1

EMPL TOTAL SALES

NAME CUSTOMER AMOUNT TAX AMOUNT COMMISSION
JOHNSON ACE ELECTRICAL 101.38 6.09 107.47 35.4651
BAKER JACKS CAFE 137.00 8.22 145.22 47.9226
MORRISON ~ STAR MARKET 44.35 2.66 47.01 15.5133
MORRISON A1 PHOTOGRAPHY 29.65 1.78 31.43 10.3719
SIMPSON EUROPEAN DELI 14.99 0.90 15.89 5.2437
JOHNSON VILLA HOTEL 234.45 14.07 248.52 82.0116
JOHNSON MARYS ANTIQUES 9.98 0.60 10.58 3.4914
BAKER JACKS CAFE 135.75 8.15 143.90 47.4870
THOMAS YOGURT CITY 9.98 0.60 10.58 3.4914
JONES EZ GROCERY 10.25 0.62 10.87 3.5871
JONES TOY TOWN 121.76 7.31 129.07 42.5931
JONES TOY TOWN 10.25 0.62 10.87 3.5871
JOHNSON ACME BUILDING 500.00 30.00 530.00 174.9000
SIMPSON J & S LUMBER 23.87 1.43 25.30 8.3490
**% GRAND TOTAL ( 14 ITEMS)

1,383.66 83.05 1,466.71 484.0143

Notes:

® the column heading used for computed fields is (by default) the field name itself, broken apart at each
dash
® 3 computed numeric fields receive Grand Totals just like other numeric fields

Figure 2-6 « Using the COMPUTE statement to create numeric fields
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As another example of a creating a numeric field, let's say we wanted to compute a sales
commission for each sale. The commission will be 33% of the total value of the sale,
including the tax. We could compute the sales commission with the following statement:

COMPUTE:  SALES-COMMISSION = TOTAL-AMOUNT * .33

This statement creates a new field called SALES-COMMISSION which is computed by
multiplying TOTAL-AMOUNT by .33. Notice that we used the result of our previous COMPUTE
statement to perform the computation in this statement.

Figure 2-6, on page 2-20 shows a report that uses the COMPUTE statement shown above.

In addition to the basic arithmetic operations, there are also a number of built-in
functions that you can use in the COMPUTE statement. These built-in functions allow you
to perform more complex mathematical operations on numeric operands. A complete
list of built-in functions is found in Appendix D, Built-In Functions.

Creating Character Fields

So far we have been creating numeric fields. Now let's consider how to create your own
character fields. There is only one operation used in computing character fields. It is the
concatenation operation. (Don't let that word scare you if it is new to you.
"Concatenating" simply means "stringing together" two or more character fields.) The
plus sign (+) is used as the symbol for concatenation.

Example
COMPUTE: WHOLE-NAME = LAST-NAME + FIRST-NAME

The above statement creates a new field named WHOLE-NAME. It is created by concatenating
the contents of the LAST-NAME field and the contents of the FIRST-NAME field. The result
is a single field which now contains both the first and last names of the employee. The
new field will be 30 bytes long — the combined length of the two operands.

You can also concatenate more than two fields together.

Example
COMPUTE: MAILING-CODE = STATE + '-' + EMPL-NUM

This example creates a new field called MATLING-CODE which consists of the contents of
the STATE field, followed by a dash, followed by the contents of the EMPL-NUM field.

In addition to the concatenation operation, there are also a number of built-in functions
that can be used when creating character fields. For example, the #LEFT function can be
used to extract the leftmost n bytes of a character field. Here is an example of how to use
the #LEFT built-in function:

COMPUTE: FIRST-INITIAL = ffLEFT(FIRST-NAME,1)

This statement creates a new character field which consists of only the first character (that
is, the leftmost 1 byte) of the FIRST-NAME field.
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These Control Statements:

INPUT:

COMPUTE:
COMPUTE:
COMPUTE:
COLUMNS:

EMPL-FILE

WHOLE-NAME = LAST-NAME + FIRST-NAME
MAILING-CODE = STATE + '-' + EMPL-NUM
FIRST-INITIAL = #HLEFT(FIRST-NAME,1)

EMPL-NUM WHOLE-NAME MAILING-CODE FIRST-INITIAL CITY STATE

Produce this report:

TUE 05/16/95 8:27 AM
EMPL WHOLE

NUM NAME

036 JONES JERRY
037  JOHNSON THOMAS
039 JOHNSON LINDA
040 MACDONALD RICHARD
041 SIMPSON TIMOTHY
042 MORRISON MICHAEL
043 CHRISTOPHERSON MELISSA
044 BAKER VIVIAN
045 THOMAS MARTIN
**% GRAND TOTAL (9 ITEMS)

DATA FROM EMPL-FILE

MAILING FIRST
INITIAL

CODE

CA-036
AZ-037
CA-039
CA-040
CA-041
CA-042
AZ-043
CA-044
CA-045

E<=X=XHOmr <

PAGE 1

CITY STATE
SAN FRANCISCO CA
SCOTTSDALE AZ
SANTA ROSA CA
PLEASANTON CA
ARCADIA CA
GLENDALE CA
PHOENIX AZ
WALNUT CREEK CA
CONCORD CA

Notes:

® the column heading used for computed fields is (by default) the field name itself, broken apart at each
dash

Figure 2-7 « Using the COMPUTE Statement to create character fields.
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There are a number of other built-in functions which can also be used. A complete list
of built-in functions is found in Appendix D, Built-In Functions.

Figure 2-7, on page 2-22 shows a report that uses each of the COMPUTE statements shown
in the preceding examples.

Assigning Values to Fields Based on Conditions

Up until now we have been using "simple" COMPUTE statements. In a simple COMPUTE
statement, the value of the new field is defined by a single computational expression.

But it is also possible to use conditional logic in a COMPUTE statement. In "conditional"
COMPUTE statements, one of several different expressions will be used to assign a value to
the new field. The expression that is used will depend on one or more conditions that
you specify. Conditional COMPUTE statements can be very powerful tools in producing
reports. Here is an example of a conditional COMPUTE statement:

COMPUTE: BONUS = WHEN(HIRE-DATE < 1/1/1980) ASSIGN(TOTAL-SALES * .08)
WHEN(HIRE-DATE >= 1/1/1980) ASSIGN(TOTAL-SALES * .05)

The above statement creates a field named BONUS. However, in this example the BONUS
field can be computed in one of two ways: for employees hired before January 1, 1980,
the bonus is 8 percent of total sales (TOTAL-SALES * .08). But, for employees hired on or
after January 1, 1980, the bonus is only 5 percent of total sales (TOTAL-SALES * .05).

When assigning a value to the BONUS field, Report Writer evaluates the conditional
expression in each WHEN parm. As soon as a WHEN expression is found that is true, the
computational expression from the corresponding ASSIGN parm is used to assign a value
to BONUS.

You are allowed to have as many pairs of WHEN and ASSIGN parms as you like in a COMPUTE
statement. If none of the WHEN expressions are true, a value of zero will be assigned to the
field. To assign some other value when none of the WHEN parms are true, you may use the
ELSE parm.

Example

COMPUTE: BONUS = WHEN(HIRE-DATE < 1/1/1980) ASSIGN(TOTAL-SALES * .08)
ELSE ASSIGN(TOTAL-SALES * .05)

The above statement has the same effect as the previous example, but is a little simpler.
It has only one WHEN expression. For employees whose hire date is before January 1, 1980,
the bonus will be computed based on 8 percent. For all other cases, the bonus will be
computed based on 5 percent.

You may also use conditional COMPUTE statements to create character fields.

Example

COMPUTE: TITLE = WHEN(SEX = 'M') ASSIGN('MR")
ELSE ASSIGN('MS")
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The statement above creates a new field called TITLE. The contents of TITLE will be "MR"
if the SEX field contains an "M", and "MS" otherwise.

These Control Statements:

INPUT: EMPL-FILE
COMPUTE: BONUS = WHEN(HIRE-DATE < 1/1/1980) ASSIGN(TOTAL-SALES * .08)
WHEN(HIRE-DATE >= 1/1/1980) ASSIGN(TOTAL-SALES * .05)
COMPUTE: TITLE = WHEN(SEX = 'M") ASSIGN('MR")
ELSE ASSIGN('MS")
COLUMNS: TITLE LAST-NAME FIRST-NAME SEX HIRE-DATE TOTAL-SALES BONUS

Produce this report:

TUE 05/16/95  8:29 AM DATA FROM EMPL-FILE PAGE 1
LAST FIRST HIRE TOTAL

TITLE NAME NAME SEX  DATE SALES BONUS

MR  JONES JERRY M 01/31/80 42,509.89 2,125.4945
MR JOHNSON THOMAS M 06/21/75 86,999.24 6,959.9392
MS  JOHNSON LINDA F 11/25/79 75,023.55 6,001.8840
MR MACDONALD RICHARD M 07/04/82 2,560.98 128.0490
MR SIMPSON TIMOTHY M 12/01/82 8,723.88 436.1940
MR  MORRISON MICHAEL M 11/30/79 98,054.99 7,844.3992
MS  CHRISTOPHERSON MELISSA F 08/15/81 47,665.31 2,383.2655
MS  BAKER VIVIAN F 06/04/82 92,125.89 4,606.2945
MR  THOMAS MARTIN M 06/04/82 60,193.49 3,009.6745
*%*% GRAND TOTAL (9 ITEMS) 513,857.22 33,495.1944

Notes:

® the BONUS field is calculated differently, depending on the contents of the HIRE-DATE field
® the value assigned to the TITLE field is based on the contents of the SEX field

Figure 2-8 « Assigning values to computed fields based on conditions
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Figure 2-8, on page 2-24 shows a report that uses some of the conditional COMPUTE
statements just discussed.

When defining character fields with a conditional COMPUTE statement, a value of spaces
will be assigned if none of the WHEN expressions are true and no ELSE parm is specified.

All of our examples so far have used just a single condition within the WHEN parm. You
can, however, use any valid conditional expression within the WHEN parm. The
conditional expression can contain as many different conditions as you like, separated
with the words AND and OR, and optionally grouped with parentheses. (A conditional
expression is the sort of expression that is allowed in the INCLUDEIF statement, as was
described in How to Write Conditional Expressions on page 2-15.) The complete rules for
writing conditional expressions are given beginning on page 9-18. Additional examples
of COMPUTE statements are shown beginning on page 10-31.

Summary

Here is a summary of what we learned in this lesson:
» the COMPUTE statement is used to create new fields

= asimple COMPUTE statement assigns the result of a single computational expression to
the new field

» a conditional COMPUTE statement uses one of several different computational
expressions, depending on the conditions that you specify

The next lesson will show you how to specify your own report titles.

To Learn More

There are some additional features associated with the COMPUTE statement which we have
not covered in this lesson. Some of these additional features are discussed under the
COMPUTE statement in Chapter 10, Control Statement Syntax.. Other additional features are
discussed in Chapter 4, Beyond the Basics. Examples of the additional topics include:

= how to create date type fields (page 10-39)
= how to create time type fields (page 4-138)
= how to create bit type fields (page 10-39)

= how to specify how many decimal places a numeric or time field should contain
(page 10-37)

= how to specify column headings for the fields you create (page 10-36)

= how to specify how your field should be formatted when it is printed in a report
(page 10-34)

= how to specify whether a numeric or time field should be totalled in the Grand Totals
line at the end of the report (page 4-26)

= how to retain the value of a COMPUTE field in certain cases (page 4-121)
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How to Make Your Own Report Titles

This lesson teaches you how to specify your own report titles. The control statement
discussed is:

m the TITLE statement

How to Use the TITLE Statement

m 2-26

As we've seen in the previous lessons, a TITLE statement is not required to produce a
report. If you do not supply a TITLE statement when requesting your report, Report
Writer provides a default title.

To specify your own report titles, simply use one or more TITLE statements. For each
TITLE statement you supply, Report Writer will print one title line at the top of each page
of the report. TITLE statements may appear anywhere after the INPUT statement.

After the word TITLE and the colon, enclosed your desired title in either single or double
quotation marks.

Example
TITLE: 'ABC COMPANY -- RECENT SALES'

Note ¢ If your title is too big to fit on a single line, you may continue it onto
additional lines. See page 9-4 for more information on continuing control statement.

You will probably want to include the date and page number in your titles. Do this by
using the special built-in fields named #T0DAY and #PAGENUM. (Don't let the pound sign
scare you. All of Report Writer's built-in field names begin with this character. That is to
distinguish them from fields in your own files that may have similar names.)

When using #T0DAY and #PAGENUM in your TITLE statement, do not enclose them in
quotation marks. Anything enclosed in quotation marks is printed as is in the title. The
words #TODAY and #PAGENUM are the names of fields, whose contents we want to print in the
title. Here is an example of specifying titles that contain the date and page number:

TITLE: 'ABC COMPANY -- RECENT SALES’
TITLE: {fTODAY
TITLE: 'PAGE' #PAGENUM

The three TITLE statements above result in three title lines in the report. The first title line
is the literal text "ABC COMPANY — RECENT SALES". The second title line just contains the

current date. The third title line contains the word "PAGE", followed by the page number
itself. This third title line illustrates a new point: a TITLE statement can contain more than
one item. In this case, it contains one literal text ('PAGE') and one field name (#PAGENUM).
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Figure 2-9 shows a report produced using the above TITLE statements. Notice that the
titles are automatically centered over the report.

These Control Statements:

INPUT:
TITLE:
TITLE:
TITLE:

COLUMNS:

SALES-FILE
"ABC COMPANY -- RECENT SALES®

FTODAY

"PAGE" #PAGENUM

REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Produce this report:

REGION

SOUTH
WEST
EAST
EAST
EAST
NORTH
NORTH
WEST
WEST
NORTH
NORTH
NORTH
SOUTH
EAST

EMPL
NAME

JOHNSON
BAKER
MORRISON
MORRISON
SIMPSON
JOHNSON
JOHNSON
BAKER
THOMAS
JONES
JONES
JONES
JOHNSON
SIMPSON

ABC COMPANY -- RECENT SALES

SALES
DATE

03/12/95
03/26/95
03/29/95
03/30/95
04/01/95
04/01/95
04/05/95
04/12/95
04/14/95
04/15/95
04/15/95
04/15/95
04/16/95
04/30/95

**%* GRAND TOTAL (14 ITEMS)

S

10:
12:
153
19:
08:
17:

14

14:
1353
07:
08:

11:
1353

ALES
TIME

233
09:
30:
05:
17:
02:
:33:
31:
41:
58:
01:
3528
48:
30:

12/01/95

PAGE 1

00
09
22
41
57
47
10
12
38
32
59
41
33
21

CUSTOMER

ACE ELECTRICAL
JACKS CAFE
STAR MARKET

Al PHOTOGRAPHY
EUROPEAN DELI
VILLA HOTEL
MARYS ANTIQUES
JACKS CAFE
YOGURT CITY

EZ GROCERY

TOY TOWN

TOY TOWN

ACME BUILDING
J & S LUMBER

AMOUNT

101.
137.
S5
29.
14.
.45
9.
135.
9o
10.
.76
10.
500.
238

44

234

121

1,383.

38
00

65
99

98
75
98
25

25
00
87

66

TAX

[

w
P OONOOWMO PO, MNOWOO

©
w

.09
.22
.66
.78
.90
.07
.60
315
.60
.62
.31
.62
.00
.43

.05

Notes:

the second title line simply contains the current date (#TODAY)
the third title line contains the literal word "PAGE", followed by the page number (#PAGENUM)
all title lines are centered over the report

the report now has three title lines, corresponding to the three TITLE statements

Figure 2-9 « Using the Title statement to specify your own titles
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More Date and Time Features

When you use #T0DAY in your title, Report Writer formats it in the standard default date
format (MM/DD/YY.) If you want to spell out the month name in the date, specify the LONG1
"display format" after #TODAY, like this:

TITLE: {TODAY(LONGL)

The above statement would cause, for example, "DECEMBER 1, 1995" to appear in the title,
rather than "12/01/95". The report in Figure 2-10, on page 2-29 uses the LONG1 display
format. The use of LONG1 and other display formats is discussed in more detail beginning
on page 4-53. For a complete list of display formats to choose from when formatting
dates in your titles, see Appendix B, Display Formats.

In addition to the current date, you can also use the built-in fields #TIME and #DAYNAME
in your TITLE statement. These allow you to print the time of day and the day of the week
in your titles.

Figure 2-10, on page 2-29 also illustrates the #TIME built-in field.

How to Align the Title

m 2-28

What if we want just a single title line that contains the date, time and the page number
along with our literal text? The following example shows how to do that:

TITLE: #TODAY #TIME / 'ABC COMPANY — EMPLOYEE DIRECTORY' / 'PAGE' PAGENUM

Notice that the above TITLE statement contains two slashes (/). These are used to
separate the title line into three parts. When slashes are not used (as in the previous
examples), the whole title is simply centered over the report. But when slashes are used,
the first part of the title (#TODAY and #TIME, in the case above) is aligned with the left edge
of the report. The middle part (the literal text) is centered over the report. The last part
("PAGE" and #fPAGENUM) is aligned with the right edge of the report. The use of slashes in
the TITLE statement gives you the maximum control over how your title lines look.

Figure 2-10, on page 2-29 shows a sample report that illustrates the use of slashes to align
a title.
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These Control Statements:

INPUT:
TITLE:

SALES-FILE

fFTODAY (LONG1)
COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

#TIME  /

"RECENT SALES'

'PAGE'

JPAGENUM

Produce this Report:

REGION

SOUTH
WEST
EAST
EAST
EAST
NORTH
NORTH
WEST
WEST
NORTH
NORTH
NORTH
SOUTH
EAST

DECEMBER 1, 1995

EMPL
NAME

JOHNSON
BAKER
MORRISON
MORRISON
SIMPSON
JOHNSON
JOHNSON
BAKER
THOMAS
JONES
JONES
JONES
JOHNSON
SIMPSON

8:27 AM

SALES
DATE

03/12/95
03/26/95
03/29/95
03/30/95
04/01/95
04/01/95
04/05/95
04/12/95
04/14/95
04/15/95
04/15/95
04/15/95
04/16/95
04/30/95

*** GRAND TOTAL (14 ITEMS)

RECENT SALES

SALES

10:
12:
133
19:
08:
17:
14:
14:
153
07:
08:
13:

11

153

25

17

TIME

:00
09:
30:
05:
5V
02:
33:
31:
41:
58:
01:
52:
:48:
30:

09
22
41

47
10
12
38

59
41
33
21

CUSTOMER

ACE ELECTRICAL
JACKS CAFE
STAR MARKET

Al PHOTOGRAPHY
EUROPEAN DELI
VILLA HOTEL
MARYS ANTIQUES
JACKS CAFE
YOGURT CITY

EZ GROCERY

TOY TOWN

TOY TOWN

ACME BUILDING
J & S LUMBER

AMOUNT

101.
137.
44,
29.
.99
.45
9o
135.
9.
10.
121.
10.
500.
23.

14
234

1,383.

38

35
65

98
75
98
25
76
25
00
87

66

PAGE

TAX

[

w
F O ONOO0WWOP~OF N OO

o]
w

1

.09
.22
.66
.78
.90
.07
.60
ollE
.60
.62
.31
.62
.00
.43

.05

Notes:

the two slashes divide the TITLE statements into three parts
the first part (the date and time) is left aligned over the report

the second part (the name of the report) is centered over the report
the third part (the page number) is right aligned over the report

the LONG1 "display format" causes the month name to be spelled out in the date

Figure 2-10 « Using slashes to align the different parts of a title
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m 2-30

Summary

Here is a summary of what we learned in this lesson:
= use the TITLE statement to specify your own titles for a report

m if more than one TITLE statement is used, the title lines print in the same order in
which the TITLE statements appear

= use Report Writer's built-in fields to include the date, time, day of the week, and
page number in your titles

= use slashes to separate your title into left, center, and right aligned parts

The next lesson will teach you how to customize the formatting of your report.

To Learn More

There are some additional features associated with the TITLE statement which we have
not covered in this lesson. Some of these additional features are discussed as topics in
Chapter 4, Beyond the Basics. Examples of additional features include:

= how to include data from the input file in your title (page 2-40 and page 4-438)

= how to change the way the dates, times and numbers are formatted in the title
(page 4-53)

= how to use any combination of left aligned, centered, and right aligned title parts
(page 4-57)

= how to print "footnotes" at the bottom of each page of the report (page 4-64)

The complete syntax for the TITLE statement is given in Chapter 10, Control Statement
Syntax.
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Changing the Format of your Report

This lesson teaches you how to specify your own formatting options for a report. The
formatting options discussed are:

= display formats
m column headings

s column widths

Using Display Formats

Report Writer provides many "display formats" that you can choose from when
displaying fields in a report. A complete list of display formats is found in Chapter B,
Display Formats. When no display format is specified (as in most of the examples in the
previous lessons), Report Writer uses a default format. To specify your own display
format, just place it in parentheses after the appropriate field name. (Do not leave a space
between the field name and the open parenthesis.) Display formats are allowed in most
statements.

Example
TITLE:  4TODAY(LONGD)

COLUMNS: SALES-DATE(SHORT3)  SALES-TIME(HH-MM)  AMOUNT(DOLLAR)
The above statements specify a display format for each field:

n the #fTODAY field (in the title) will be formatted in Report Writer's LONG1 format (that
is, as MMMMMMMMM DD, YYYY.)

m the SALES-DATE field will be formatted in the SHORT3 format (that is, DD MMM YY.)

m the SALES-TIME field will be formatted in the HH-MM format. That is, the time will be
rounded to the nearest minute and formatted as HH:MM.

= the AMOUNT field will be formatted as a dollar value, with a floating dollar sign

Figure 2-11, on page 2-32 shows a report that illustrates these display formats.

Specifying Column Headings

Another way to customize your report is with override column headings. You remember
that Report Writer uses the field name itself as the default column heading. To specify
your own column heading, just place the desired text in parentheses after the appropriate
field name in the COLUMNS statement.

Example
COLUMNS: EMPL-NAME('SALES PERSON')

In the above statement, we specified our own column heading for the EMPL-NAME field.
As you can see in the report in Figure 2-11, the EMPL-NAME column now has "SALES
PERSON" as its column heading.
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Note ° To break your column heading text into multiple lines, use the vertical bar

(|) as a line separator.

Example

COLUMNS: EMPL-NAME('SALES PERSON")

These Control Statements:
INPUT:  SALES-FILE
TITLE:  #TODAY(LONGL) / 'EXAMPLES OF SPECIAL FORMATTING' / {fPAGENUM
COLUMNS: REGION  EMPL-NAME('SALES PERSON') SALES-DATE(SHORT3)
SALES-TIME(HH-MM) CUSTOMER AMOUNT(DOLLAR) TAX(5)
Produce this Report:
DECEMBER 1, 1995 EXAMPLES OF SPECIAL FORMATTING 1
SALES  SALES
REGION SALES PERSON  DATE TIME CUSTOMER AMOUNT TAX
SOUTH ~ JOHNSON 12 MAR 95 10:25 ACE ELECTRICAL $101.38 6.09
WEST BAKER 26 MAR 95 12:09 JACKS CAFE $137.00 8.22
EAST MORRISON 29 MAR 95 15:30 STAR MARKET $44.35 2.66
EAST MORRISON 30 MAR 95 19:06 Al PHOTOGRAPHY $29.65 1.78
EAST SIMPSON 01 APR 95 08:18 EUROPEAN DELI $14.99 0.90
NORTH  JOHNSON 01 APR 95 17:03 VILLA HOTEL $234.45 14.07
NORTH  JOHNSON 05 APR 95 14:33 MARYS ANTIQUES $9.98 0.60
WEST BAKER 12 APR 95 14:31 JACKS CAFE $135.75 8.15
WEST THOMAS 14 APR 95 15:42 YOGURT CITY $9.98 0.60
NORTH  JONES 15 APR 95 07:59 EZ GROCERY $10.25 0.62
NORTH  JONES 15 APR 95 08:02 TOY TOWN $121.76 7.31
NORTH  JONES 15 APR 95 13:53 TOY TOWN $10.25 0.62
SOUTH ~ JOHNSON 16 APR 95 11:49 ACME BUILDING $500.00 30.00
EAST SIMPSON 30 APR 95 15:30 J & S LUMBER $23.87 1.43
*** GRAND TOTAL (14 ITEMS) $1,383.66 83.05
Notes:
® The display formats (LONG1, SHORT3, HH-MM and DOLLAR) specify how the data is formatted in
the report
® The override column heading changes the column heading for the EMPL-NAME field
The override width parm makes the TAX column 5 bytes wide
Changes made to the detail line formatting are also reflected in the Grand Total line

Figure 2-11 « Using override display formats, column headings and column widths

m 2-32
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Specifying a Column's Width

One other way to customize your report is to specify a column width for a particular
column. When no column width is specified, Report Writer chooses a default column
width. You may want a larger column width (to hold larger numeric values, for
example.) Of, you may want a smaller column width (to save space so you can squeeze
more columns into your report.) Just specify the desired column width in parentheses
after the field name.

Example
COLUMNS: TAX(5)

The above statement tells Report Writer to make the TAX column just 5 bytes wide in the
report. This is also illustrated in the report in Figure 2-11, on page 2-32.

Note * You can specify more than one override for a single field. The order is not
important. Just separate the overrides with spaces and/or a comma. For example, the
following statement specifies a override column heading and display format and
width:

COLUMNS:  AMOUNT('AMOUNT OF SALES', DOLLAR, 8)

Summary

Here is a summary of what we learned in this lesson:

= use a display format to change the way a field is formatted in a report

m use override column headings to change the column headings in a report

» specify a column width to change the width of a column in a report

m each of these overrides should be put in parentheses after the appropriate field name

The next lesson will teach you how to sort your report into whatever order you want.

To Learn More

There are many additional ways to change the format of your report. Some of these
additional features are discussed as topics in Chapter 4, Beyond the Basics. Examples of
additional formatting features include:

= how to align data within its column (page 4-24)

= how to blank out repeating values (page 4-22)

= how to blank out zero values (page 4-6)

= how to change the spacing between columns in a report (page 4-4)

= how to use a character other than the vertical bar (|) to separate column headings
into multiple lines (page 4-7)

= how to change the default display format for all fields in a report (page 10-88)
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= how to format reports using international (non-USA) conventions (page 4-18)

How to Specify the Report Order

This lesson teaches you how to sort your report into any order you want. The control
statement discussed is:

m the SORT statement

How to Use the SORT Statement

When no SORT statement is specified, Report Writer defaults to printing the report records
in their original input file order. For example, the records in the sample SALES-FILE are
stored in sales date order. Therefore, the sales reports in the previous lessons all appeared
in sales date order. (For example, see the report on page 2-9.) The EMPL-FILE sample file
is a VSAM file stored in EMPL-NUM order. Therefore, all previous reports from that file have
been in employee number order (page 2-11.)

To print a report in a different order, just add a SORT statement. The SORT statement can
appear anywhere after the INPUT statement. Only one SORT statement is allowed per
report, but it may contain as many "sort fields" as you like. Report Writer will sort your
report on all of the sort fields.

For example, let's request a report from the SALES-FILE and sort it on three fields:
SORT: REGION EMPL-NAME SALES-DATE

To begin with, the report will be sorted according to the first sort field — REGION. If there
are multiple records for the same REGION, then those records will be further sorted using
the second sort field, EMPL-NAME. Records having the same value for both the REGION and
the EMPL-NAME fields will be further sorted on the third sort field — SALES-DATE. Figure
2-12, on page 2-35 shows a report produced with the above statement.

By default, Report Writer sorts reports into ascending order on each sort field. If you want
to sort the report into descending order for a field, put the DESCENDING parm (or just
DESC) in parentheses immediately after the field name. For example, to sort a sales
report into reverse employee number order, you could use this SORT statement:

SORT:  EMPL-NUM(DESC)

Automatic Sorting

m 2-34

If you prefer, you can let Report Writer automatically sort your report for you. To have
your report automatically sorted on the first 5 columns of data, simply specify the
AUTOSORT option, like this:

OPTIONS: AUTOSORT

CIMS Report Writer User Guide



How to Request a Report =

How to Specify the Report Order

These Control Statements:

INPUT:
SORT:

TITLE:
TITLE:

COLUMNS:

SALES-

FILE

REGION EMPL-NAME SALES-DATE

'RECEN

T SALES'

'SORTED BY REGION, EMPLOYEE NAME, AND SALES DATE'

REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Produce this Report:

REGION

EAST
EAST
EAST
EAST
NORTH
NORTH
NORTH
NORTH
NORTH
SOUTH
SOUTH
WEST
WEST
WEST

EMPL
NAME

MORRISON
MORRISON
SIMPSON
SIMPSON
JOHNSON
JOHNSON
JONES
JONES
JONES
JOHNSON
JOHNSON
BAKER
BAKER
THOMAS

SALES
DATE

03/29/95
03/30/95
04/01/95
04/30/95
04/01/95
04/05/95
04/15/95
04/15/95
04/15/95
03/12/95
04/16/95
03/26/95
04/12/95
04/14/95

**% GRAND TOTAL (14 ITEMS)

S

15g
19:
08:
15
17:
14
07:

08:
10:

11

12:
14
15g

ALES
TIME

30:
05:
17/g
30:
02
33:
58:
:52:
01:
25:
:48:
09:
31:
41:

RECENT SALES
SORTED BY REGION, EMPLOYEE NAME, AND SALES DATE

22
41
57
21

147

10
32
41
59
00
88

12
38

CUSTOMER

STAR MARKET

Al PHOTOGRAPHY
EUROPEAN DELI
J & S LUMBER
VILLA HOTEL
MARYS ANTIQUES
EZ GROCERY

TOY TOWN

TOY TOWN

ACE ELECTRICAL
ACME BUILDING
JACKS CAFE
JACKS CAFE
YOGURT CITY

AMOUNT

44,
29.
.99
280
234.
9o
10.
10.
121.
101.
500.
137.
189,
9o

14

1,383.

35
65

87
45
98
25
25
76
38
00

75
98

66

TAX

—_

w
OO O NoOoOOoOO PR ORN

.66
.78
.90
.43
.07
.60
.62
.62
-3l
.09
.00
.22
315
.60

83.05

Notes:

® the SORT statement causes the report to be sorted on REGION, EMPL-NAME and SALES-DATE

Figure 2-12 « Using a SORT statement to specify the sort order of a report
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m 2-36

Summary

Here is a summary of what we learned in this lesson:

= use the SORT statement to sort your report

= you can sort on multiple sort fields

m you can sort in either ascending or descending order

The next lesson will show you how to create control breaks and print subtotals and other
statistics in your reports.

To Learn More

There are some additional features associated with the SORT statement which we have not
covered in this lesson. Some of these additional features are discussed as topics in
Chapter 4, Beyond the Basics. Examples of additional features include:

m creating a control break from the SORT statement (page 4-66)
» specifying control break spacing from the SORT statement (page 4-67)
m requesting totals and statistics in the SORT statement (page 4-77)

The complete syntax for the SORT statements is given in Chapter 10, Control Statement
Syntax.
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How to Create Control Breaks

This lesson teaches you what control breaks are, and shows how to request them in your
report. This lesson also shows how to print totals and other statistics in reports. The
control statement discussed is:

m the BREAK statement

How to Use the BREAK Statement

If you are not a programmer, the term "control break” may be new to you. But it is a very
simple concept. And as you will see, control breaks can make your reports much more
useful.

Consider the result of sorting a report on some field. By sorting the report on a field, we
group together all the report lines that contain a particular value for that field. For
example, in the report in Figure 2-12, on page 2-35 we sorted first of all on the REGION
field. As you can see, this caused the report lines to be grouped together by region. All of
the report lines for the East region appear together at the beginning of the report. Next
come all of the report lines for the North region, and so on. By sorting on the REGION
field, we grouped together all of the records for each region.

Often it is desirable to perform special processing whenever one such group of records
ends and another group is about to begin. For example, you might want to print a line
of totals for the group that just ended. Or, you might want to print a few blank lines
before the next group starts printing, or even skip to a new page. This processing is called
control break processing. A control break is said to occur whenever one group of
records ends and another group is about to begin. The field that is being grouped (for
example, REGION) is called the control break field (or often just the break field.) A
control break field must also be a sort field, since it is by being sorted that records are
grouped together in the first place.

You may designate any sort field as a control break field. Just name the field in a BREAK
statement:

BREAK: REGION

The above statement makes REGION a control break field. Now we will get REGION totals
in the report whenever one region finishes printing and another region is about to begin.

After these totals, two blank lines will print. Then the report lines for the next region start
to print, and so on.

Figure 2-13, on page 2-38 shows a report that uses the above BREAK statement to produce
a control break.
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These Control Statements:
INPUT:  SALES-FILE
SORT: REGION EMPL-NAME SALES-DATE
BREAK:  REGION
TITLE:  'RECENT SALES'
TITLE:  'TOTALLED BY REGION'
COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX
Produce this Report:
RECENT SALES
TOTALLED BY REGION
EMPL SALES SALES
REGION NAME DATE TIME CUSTOMER AMOUNT TAX
EAST ~ MORRISON  03/29/95 15:30:22 STAR MARKET 44,35 2.66
EAST ~ MORRISON  03/30/95 19:05:41 Al PHOTOGRAPHY 29.65 1.78
EAST ~ SIMPSON 04/01/95 08:17:57 EUROPEAN DELI 14.99 0.90
EAST ~ SIMPSON 04/30/95 15:30:21 J & S LUMBER 23.87 1.43
**% TOTAL FOR EAST (4 ITEMS) 112.86 6.77
NORTH  JOHNSON 04/01/95 17:02:47 VILLA HOTEL 234.45 14.07
NORTH  JOHNSON 04/05/95 14:33:10 MARYS ANTIQUES 9.98 0.60
NORTH JONES 04/15/95 07:58:32 EZ GROCERY 10.25 0.62
NORTH  JONES 04/15/95 13:52:41 TOY TOWN 10.25 0.62
NORTH JONES 04/15/95 08:01:59 TOY TOWN 121.76 7.31
**% TOTAL FOR NORTH (5 ITEMS) 386.69 23.22
SOUTH  JOHNSON 03/12/95 10:25:00 ACE ELECTRICAL 101.38 6.09
SOUTH  JOHNSON 04/16/95 11:48:33 ACME BUILDING 500.00 30.00
**% TOTAL FOR SOUTH (2 ITEMS) 601.38 36.09
WEST  BAKER 03/26/95 12:09:09 JACKS CAFE 137.00 8.22
WEST  BAKER 04/12/95 14:31:12 JACKS CAFE 135.75 8.15
WEST  THOMAS 04/14/95 15:41:38 YOGURT CITY 9.98 0.60
**% TOTAL FOR WEST (3 ITEMS) 282.73 16.97
*xxH%% GRAND TOTAL (14 ITEMS) 1,383.66 83.05
Notes:
® REGION is a sort field in this report
® the BREAK statement makes REGION a control break field
®  whenever the value of the REGION column changes, a control break occurs
® at each control break a total line prints, followed by two blank lines

Figure 2-13 + Using the BREAK statement to create a control break

m 2-38 CIMS Report Writer User Guide



How to Request a Report =

How to Create Control Breaks

How to Specify Control Break Spacing

You can use additional parms in the BREAK statement to customize your control break.
For example, you can specify a break spacing parm. This parm tells Report Writer what
kind of spacing to perform at the control break. By default, Report Writer prints two
blank lines at each control break (after the totals line). You can use a spacing parm to
request either a different number of blank lines, or to request a page break.

For example, the following statement makes REGION a break field and specifies that 3
blank lines should print at the control break:

BREAK: REGION SPACE(3)

If you want to skip to a new page whenever the contents of the REGION field changes, use
the PAGE spacing parm, like this:

BREAK: REGION SPACE(PAGE)

The SPACE(PAGE) parm specifies that, rather than printing 2 blank lines whenever the
REGION field changes, the report should skip to a new page.

The report in Figure 2-14, on page 2-40 illustrates the use of the PAGE spacing parm to
request a page break.

CIMS Report Writer User Guide 2-39 =



m  How to Request a Report

How to Create Control Breaks

These Control Statements:

INPUT:  SALES-FILE

SORT: REGION EMPL-NAME SALES-DATE

BREAK:  REGION SPACE(PAGE)

TITLE: "SALES FOR REGION:' REGION /  'PAGE' #PAGENUM

COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Produce this Report:

SALES FOR REGION: EAST PAGE 1
EMPL SALES SALES
REGION NAME DATE TIME CUSTOMER AMOUNT TAX
EAST ~ MORRISON  03/29/95 15:30:22 STAR MARKET 44.35 2.66
EAST ~ MORRISON  03/30/95 19:05:41 Al PHOTOGRAPHY 29.65 1.78
EAST ~ SIMPSON 04/01/95 08:17:57 EUROPEAN DELI 14.99 0.90
EAST ~ SIMPSON 04/30/95 15:30:21 J & S LUMBER 23.87 1.43
**%* TOTAL FOR EAST (4 ITEMS) 112.86 6.77
SALES FOR REGION: NORTH PAGE 2
EMPL SALES SALES
REGION NAME DATE TIME CUSTOMER AMOUNT TAX
NORTH  JOHNSON 04/01/95 17:02:47 VILLA HOTEL 234.45 14.07
NORTH  JOHNSON 04/05/95 14:33:10 MARYS ANTIQUES 9.98 0.60
NORTH JONES 04/15/95 07:58:32 EZ GROCERY 10.25 0.62
NORTH JONES 04/15/95 13:52:41 TOY TOWN 10.25 0.62
NORTH JONES 04/15/95 08:01:59 TOY TOWN 121.76 7.31
**% TOTAL FOR NORTH (5 ITEMS) 386.69 23.22
SALES FOR REGION: SOUTH PAGE 3
EMPL SALES SALES
REGION NAME DATE TIME CUSTOMER AMOUNT TAX
SOUTH  JOHNSON 03/12/95 10:25:00 ACE ELECTRICAL 101.38 6.09
SOUTH  JOHNSON 04/16/95 11:48:33 ACME BUILDING 500.00 30.00
(other report lines not shown)

Notes:

® the SPACE(PAGE) parm causes the report to skip to a new page whenever the REGION field changes
value
® since each page contains data for only a single region, we chose to include the REGION field in the title

Figure 2-14 - A BREAK statement that produces a page break
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How to Print Statistics at a Control Break

You may want to print statistics other than totals at a control break. The total line, as we
have seen, prints automatically at control breaks. By supplying the appropriate parm in
the BREAK statement, you can also print up to five additional statistical lines at a control
break. These additional lines are:

= an average line

= anon-zero average line (the average of all non-zero values)
= a maximum line

= aminimum line

= anon-zero minimum line (the minimum non-zero value)
The parms that correspond to these statistical lines are:

= AVERAGE (or AVG)

m  NZAVERAGE (or NZAVG)

= MAXIMUM (or MAX)

= MINIMUM (or MIN)

s NZMINIMUM (or NZMIN)

You can specify as many of these parms as you like in the BREAK statement. The parms
may be specified in any order. (The statistic lines in the report, however, will always print
in a standard fixed order.)

Example
BREAK: REGION AVERAGE MAXIMUM

The BREAK statement above requests that an average line and a maximum line (in
addition to the totals line) print whenever the contents of the REGION field changes.

Figure 2-15, on page 2-42 shows a sample report that uses the preceding BREAK statement.
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These Control Statements:

INPUT:  SALES-FILE

SORT: REGION EMPL-NAME SALES-DATE

BREAK: ~ REGION AVERAGE MAXIMUM

TITLE:  'RECENT SALES®

TITLE:  'TOTALLED BY REGION'

COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME

CUSTOMER  AMOUNT  TAX

Produce this Report:

RECENT SALES
TOTALLED BY REGION

EMPL SALES SALES
REGION NAME DATE TIME CUSTOMER
EAST ~ MORRISON
EAST ~ MORRISON

03/29/95 15:30:22 STAR MARKET
03/30/95 19:05:41 Al PHOTOGRAPHY
EAST ~ SIMPSON 04/01/95 08:17:57 EUROPEAN DELI
EAST ~ SIMPSON 04/30/95 15:30:21 J & S LUMBER
*** TOTAL FOR EAST (4 ITEMS)

*** AVERAGE VALUE

*** MAXIMUM VALUE

NORTH  JOHNSON
NORTH  JOHNSON
NORTH JONES

04/01/95 17:02:47 VILLA HOTEL
04/05/95 14:33:10 MARYS ANTIQUES
04/15/95 07:58:32 EZ GROCERY
NORTH JONES 04/15/95 13:52:41 TOY TOWN

NORTH JONES 04/15/95 08:01:59 TOY TOWN

*** TOTAL FOR NORTH (5 ITEMS)

*** AVERAGE VALUE

*** MAXIMUM VALUE

*x&AA% GRAND TOTAL (14 ITEMS)
*xxxxx AVERAGE VALUE
*x&AF% MAXIMUM VALUE

(other report lines not shown)

AMOUNT TAX
44.35 2.66
29.65 1.78
14.99 0.90
23.87 1.43

112.86 6.77
28.22 1.69
44 .35 2.66

234.45 14.07

9.98 0.60
10.25 0.62
10.25 0.62

121.76 781

386.69 23.22
77.34 4.64

234.45 14.07

1,383.66 83.05
98.83 5898
500.00 30.00

Notes:

® at the Grand Total, the same statistical lines also print

® the AVERAGE and MAXIMUM parms (in the BREAK statement) cause 2 statistical lines to print
(in addition to the totals line) whenever the REGION field changes value

Figure 2-15 « Areport that prints statistical information at control breaks
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How to Request Multiple Control Breaks

You may designate more than one sort field as a control break field. Report Writer even
allows all of your sort fields to be control break fields. However, most reports look best
when no more than the first two or three sort fields are used as control breaks. The
following example makes the first two sort fields control break fields:

SORT: REGION EMPL-NAME SALES-DATE
BREAK: REGION SPACE(3)
BREAK: EMPL-NAME SPACE(1)

In the statements above, we made both REGION and EMPL-NAME control break fields. A
control break will occur whenever the REGION field changes values (as in the previous
examples). A total line will print for the region, and then 3 blank lines will print. But in
this example, the second sort field, EMPL-NAME, is also designated a control break field. So,
a control break will also occur whenever the EMPL-NAME field changes value. A total line
will print for the employee, followed by 1 blank line. Figure 2-16, on page 2-44 shows a
sample report that uses the above statements.

Note ¢« When multiple BREAK statements are used, they may appear in any order.
However, all BREAK statements must appear dafter the SORT statement.
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These Control Statements:

INPUT:  SALES-FILE

SORT: REGION EMPL-NAME SALES-DATE

BREAK: ~ REGION SPACE(3)
BREAK:  EMPL-NAME SPACE(1)
TITLE:

'SALES TOTALLED BY EMPLOYEE AND REGION'
COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Produce this Report:

SALES TOTALLED BY EMPLOYEE AND REGION

EMPL SALES SALES
REGION NAME DATE TIME

EAST ~ MORRISON  03/29/95 15:30:22
EAST ~ MORRISON  03/30/95 19:05:41
*** TOTAL FOR MORRISON (2 ITEMS)

EAST ~ SIMPSON 04/01/95 08:17:57
EAST ~ SIMPSON 04/30/95 15:30:21
*** TOTAL FOR SIMPSON (2 ITEMS)

*xxxxx TOTAL FOR EAST (4 ITEMS)

NORTH  JOHNSON 04/01/95 17:02:47
NORTH  JOHNSON 04/05/95 14:33:10
*** TOTAL FOR JOHNSON (2 ITEMS)

NORTH JONES 04/15/95 07:58:32
NORTH JONES 04/15/95 13:52:41
NORTH JONES 04/15/95 08:01:59
*** TOTAL FOR JONES (3 ITEMS)

*xxkkx TOTAL FOR NORTH (5 ITEMS)

CUSTOMER

STAR MARKET
Al PHOTOGRAPHY

EUROPEAN DELI
J & S LUMBER

VILLA HOTEL
MARYS ANTIQUES

EZ GROCERY
TOY TOWN
TOY TOWN

AMOUNT

44,
29.

74

14.
280
38.

112.

234.

244

10.
10.

121

142.

386.

(other report lines not shown)

Fkkkkkkkk GRAND TOTAL (14 ITEMS)

1,383.

TAX
35 2.66
65 1.78
.00 4.44
99 0.90
87 1.43
86 2.33
86 6.77
45 14.07
.98 0.60
.43 14.67
25 0.62
25 0.62
.76 781
26 8.55
69 23.22
66 83.05

Notes:

the two BREAK statements make both REGION and EMP-NAME control break fields

when the EMPL-NAME field changes, employee totals print, followed by 1 blank line

when the REGION field changes, region totals print, followed by 3 blank lines

the employee total line begins with 3 asterisks, while the region total line begins with 6 asterisks, and

the Grand Total line has 9 asterisks (indicating the level of the break)

Figure 2-16 « A report with two levels of control breaks

CIMS Report Writer User Guide



How to Request a Report =

How to Create Control Breaks

Summary

Here is a summary of what we learned in this lesson:

use the BREAK statement to specify a control break field
control break fields must also be sort fields
use the SPACE parm to specify your own spacing at the control break

use one or more statistical parms to request that certain statistical lines print at a
control break

you can specify multiple control breaks in the same report

The next lesson will show you how to turn reports with control breaks into "summary
reports.”

To Learn More

There are some additional features associated with the BREAK statement which we have
not covered in this lesson. Some of these additional features are discussed as topics in
Chapter 4, Beyond the Basics. Examples of additional topics include:

additional control break spacing parms, including one that skips to a new sheet of
paper (page 4-67)

how to print one or more customized lines at the beginning of a control break
(page 4-93)

how to print one or more customized lines at the end of a control break (page 4-80)

how to customize the total line, and the other statistical lines (page 4-74 and
page 4-77)

how to suppress the total line at a control break (page 4-76)

how to print only the total lines to produce a summary report (page 2-46 and
page 4-102)

how to compute percentages and ratios that apply to an entire control group
(page 4-71)

The complete syntax for the BREAK statement is given in Chapter 10, Control Statement
Syntax.
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How to Create Summary Reports

This lesson teaches you how to produce summary reports. The control statement
discussed is:

m the OPTIONS statement

How to Create a Summary Report

A summary report is one which does not show the detail information for every record
included in the report. Instead the detail information is summarized and only the totals
are printed in the report.

Control breaks are used to create the desired total lines. Consider the report shown
earlier on page 2-38. It is a detail report that lists each sale made in every region. The
control break on REGION causes a total line to print after the detail lines for each region
have printed. By adding the following statement, we can suppress the detail lines and
print just the region totals:

OPTIONS: SUMMARY

Figure 2-17, on page 2-47 shows a summary report that uses the above statement.
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These Control Statements:

OPT

INPUT:  SALES-FILE

SORT: REGION EMPL-NAME SALES-DATE

BREAK:  REGION

TITLE:  'REGIONAL SALES SUMMARY'

COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

IONS: SUMMARY

Produce this Report:

REGIONAL SALES SUMMARY
EMPL SALES  SALES
REGION NAME DATE TIME CUSTOMER AMOUNT TAX
*%% TOTAL FOR EAST (4 ITEMS) 112.86 6.77
%% TOTAL FOR NORTH (5 ITEMS) 386.69 23.22
*%% TOTAL FOR SOUTH (2 ITEMS) 601.38 36.09
*** TOTAL FOR WEST (3 ITEMS) 282.73 16.97
*kxkk%x GRAND TOTAL (14 ITEMS) 1,383.66 83.05
Notes:

this is the same report as in Figure 2-13, on page 2-38, except for the additional OPTIONS statement
the SUMMARY parm (in the OPTIONS statement) suppresses the detail report lines, leaving just a
summary report

in summary reports, only the numeric columns are filled in (with total values)

Figure 2-17 « Producing a summary report
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Summary

Here is a summary of what we learned in this lesson:
= use the SUMMARY option (in the OPTIONS statement) to create a summary report
= a summary report must have at least one control break field

The next lesson will show you how to use data from more than one input file in a report.

To Learn More

There are some additional features associated with summary reports which we have not
covered in this lesson. Some of these additional features are discussed as topics in
Chapter 4, Beyond the Basics. Examples of additional features include:

= customizing the summary lines in your report (page 4-74)

» printing statistics (such as averages, maximums and minimums) in your summary
report (page 4-77)

m creating multiple levels of summarization (page 4-96)

m printing a limited number of detail records in each control group, creating reports
such as "The Top 3 Sales in Each Region" (page 4-104)
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How to Use Data from More Than One File

This lesson teaches you how to read records from additional input files for use in your
report. The control statement discussed is:

m the READ statement

All of the sample reports produced so far have used data from only one input file. The
data has come from the file specified in the INPUT statement, called the primary input
file. There are times when all of the data needed for a particular report will not be found
in just a single file. One of Report Writer's most powerful features is its ability to use any
number of input files to produce a report.

How Auxiliary Input Files Are Processed

Each report is allowed to have only one primary input file, specified in the INPUT
statement. When data from additional input files is required to produce a report, a READ
statement is used. The READ statement causes a record to be read from another input file,
called an auxiliary input file. You may have as many READ statements as you like in a
single report.

Here is how Report Writer processes the primary and auxiliary input files. Report Writer
first reads a single record from the primary input file. (This file is always read sequentially,
beginning with the first record in the file.) Next, if any auxiliary input files were specified,
Report Writer also reads one record from each of those files. (These files are always read
randomly, using a key.) At this point, Report Writer will have read one record from each
of the input files. The fields from all of these records are now available for use in producing
the report. These fields can be used:

= as columns in the body of the report

m in titles

= as sort fields

m as control break fields

m in conditional expressions

m in calculations

= and in any other way that other fields can be used

After processing this set of records, Report Writer then repeats the process. Another
record is read sequentially from the primary input file. Then random reads are
performed to each of the auxiliary input files. This next group of records is then used in
making the report, and so on. This process is repeated until there are no more records
left in the primary input file.

By simply adding a READ statement to your report request, you automatically make all of
the data fields from another whole file available for use in producing your report.
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There is one important thing about auxiliary input files to keep in mind. Since these files
are ready randomly, they must be keyed files (or DB2 tables.) Most VSAMfiles are keyed files.

In a keyed file, each record has a unique "key" value associated with it. When a random
read is made to such a file, a read key must be specified to identify which record to read.
What read key should Report Writer use when reading a record from an auxiliary input
file? In order to be useful, the auxiliary input record should be somehow related to the
primary input record. Usually, the record from the primary input file will contain the key
of a corresponding record in the auxiliary input file. That key from the primary input file
will be used as the read key.

Note  If you are not familiar with such terms as "keyed files" and "read keys", ask
your programmer to help you determine whether a particular file is keyed or not, and
also to help you decide what read key to use.

How to Use the READ Statement

m 2-50

Now let's look at a concrete example of how to use the READ statement. Begin by
considering Figure 2-18, on page 2-51, which shows a simple report that uses only a
primary input file (the SALES-FILE). This report shows information about each sale made
by an employee.

This report includes columns for two fields that we haven't used in previous examples,

so we'll explain them. They are the EMPL--NUM field and the PRODUCT-CODE field. The EMPL-
NUM is the employee number of the employee who made the sale. The PRODUCT-CODE is a
code that identifies which product was sold to the customer.
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These Control Statements:

INPUT:  SALES-FILE
TITLE:  RECENT SALES’
COLUMNS: EMPL-NAME EMPL-NUM SALES-DATE CUSTOMER AMOUNT PRODUCT-CODE

Produce this Report:

RECENT SALES

EMPL EMPL  SALES PRODUCT

NAME  NUM DATE CUSTOMER AMOUNT CODE
JOHNSON 037 03/12/95 ACE ELECTRICAL 101.38 952
BAKER 044 03/26/95 JACKS CAFE 137.00 978
MORRISON 042 03/29/95 STAR MARKET 44,35 907
MORRISON 042 03/30/95 Al PHOTOGRAPHY 29.65 919
SIMPSON 041 04/01/95 EUROPEAN DELI 14.99 916
JOHNSON 039 04/01/95 VILLA HOTEL 234.45 926
JOHNSON 039 04/05/95 MARYS ANTIQUES 9.98 997
BAKER 044 04/12/95 JACKS CAFE 135.75 916
THOMAS 045 04/14/95 YOGURT CITY 9.98 997
JONES 036 04/15/95 EZ GROCERY 10.25 977
JONES 036 04/15/95 TOY TOWN 121.76 907
JONES 036 04/15/95 TOY TOWN 10.25 977
JOHNSON 037 04/16/95 ACME BUILDING 500.00 976
SIMPSON 041 04/30/95 J & S LUMBER 23.87 916
**+%* GRAND TOTAL (14 ITEMS) 1,383.66

Notes:

® all fields used in this report come from the SALES-FILE

Figure 2-18 « Areport that uses only the primary input file
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m 2-52

Now, let's assume that we need this same report to also show each employee's social
security number. The social security number is not available in the SALES-FILE. But it is
a field in the EMPL-FILE. (See the report on page 2-11.) In order to produce such a report,
we need data from a second input file— the EMPL-FILE.

The EMPL-FILE is a keyed VSAMfile. Its key is the 3-byte employee number. The records
in the SALES-FILE also contain an employee number, so we can use that field as the "read
key" to use in reading the EMPL-FILE. We can make the EMPL-FILE an auxiliary input file,
then, by simply adding this statement:

READ: EMPL-FILE  READKEY(EMPL-NUM)

This READ statement tells Report Writer to use the EMPL-NUM field from each record in the
SALES-FILE as a key for reading an auxiliary record from the EMPL-FILE. All control
statements after this READ statement may now refer to the fields in the EMPL-FILE, as well
as to those in the SALES-FILE. So, we can now add the SOCIAL-SEC-NUM field from the
EMPL-FILE to our COLUMNS statement:

READ: EMPL-FILE READKEY(EMPL-NUM)
COLUMNS: EMPL-NAME SALES-FILE.EMPL-NUM SOCIAL-SEC-NUM
SALES-DATE CUSTOMER AMOUNT  PRODUCT-CODE

Notice that in the above COLUMNS statement we must now prefix the EMPL-NUM field with
arecord name (like this: SALES-FILE.EMPL-NUM). This is because after the READ statement,
EMPL-NUM is no longer a unique field name. A field by that name exists in both the SALES-
FILE and the EMPL-FILE. (See Appendix F, Files Used in Examples.) Since the EMPL-NUM will
have the same value in both of the records, it doesn't really matter which one we specify
in the COLUMNS statement, but we do have to specify a unique name. In this case we
specified the EMPL-NUM field from the SALES-FILE. (For more information on using
"record names" to qualify field names, see page 4-115.)

Figure 2-19, on page 2-53 shows a sample report which uses the above statements. The
report now has the desired new column showing each employee's social security
number. Notice that we also sorted the report on SOCIAL-SEC-NUM. Remember that you
can use fields from auxiliary input files in any way that you use fields from the primary
input file.
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These Control Statements:

INPUT:  SALES-FILE

READ: EMPL-FILE READKEY (EMPL-NUM)

SORT: SOCIAL-SEC-NUM

TITLE:  'SALES SORTED BY SOCIAL SECURITY NUMBER®

COLUMNS: EMPL-NAME SALES-FILE.EMPL-NUM SOCIAL-SEC-NUM
SALES-DATE CUSTOMER AMOUNT PRODUCT-CODE

Produce this Report:

SALES SORTED BY SOCIAL SECURITY NUMBER
SALES
FILE SOCIAL

EMPL EMPL SEC SALES PRODUCT

NAME NUM NUM DATE CUSTOMER AMOUNT CODE
JOHNSON 039 004-77-9981 04/05/95 MARYS ANTIQUES 9.98 997
JOHNSON 039 004-77-9981 04/01/95 VILLA HOTEL 234.45 926
JONES 036 012-09-8765 04/15/95 EZ GROCERY 10.25 977
JONES 036 012-09-8765 04/15/95 TOY TOWN 10.25 977
JONES 036 012-09-8765 04/15/95 TOY TOWN 121.76 907
SIMPSON 041 112-05-0456 04/30/95 J & S LUMBER 23.87 916
SIMPSON 041 112-05-0456 04/01/95 EUROPEAN DELI 14.99 916
THOMAS 045 776-83-8221 04/14/95 YOGURT CITY 9.98 997
BAKER 044 878-19-0156 04/12/95 JACKS CAFE 135.75 916
BAKER 044 878-19-0156 03/26/95 JACKS CAFE 137.00 978
MORRISON 042 900-12-0556 03/30/95 Al PHOTOGRAPHY 29.65 919
MORRISON 042 900-12-0556 03/29/95 STAR MARKET 44.35 907
JOHNSON 037 912-04-0334 03/12/95 ACE ELECTRICAL 101.38 952
JOHNSON 037 912-04-0334 04/16/95 ACME BUILDING 500.00 976
**% GRAND TOTAL (14 ITEMS) 1,383.66

Notes:

the READ statement makes the fields from the EMPL-FILE available for use
the COLUMNS statement includes the SOCIAL-SEC-NUM field from the EMPL-FILE
we also sorted the report on the SOCIAL-SEC-NUM field from the EMPL-FILE

the EMPL-NUM field must be prefixed with a record name in the COLUMNS statement, since a field
by that name exists in both input files

Figure 2-19 « Areport that uses a READ statement to specify an auxiliary input file
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You are allowed to use an unlimited number of READ statements in requesting a report.
The sample report in Figure 2-20, on page 2-55 uses two READ statements. The primary
input file is once again the SALES-FILE, which contains one record for each sale made by
an employee.

To obtain additional data about the employee who made each sale, we use a READ
statement for the EMPL-FILE (just like in the preceding example.) The EMPL-NUM field in
the SALES-FILE contains the key necessary to read the correct EMPL-FILE record.

To obtain additional information about each product sold, a second READ statement
names the PRODUCT-FILE as an another auxiliary input file. (The PRODUCT-FILE is
described in Appendix F, Files Used in Examples.)

However, there is one minor complication in reading records from this file. The key in
the PRODUCT-FILE records is 4 bytes long. It consists of the letter "P" followed by a 3-byte
product code. The SALES-FILE does not contain a field which can be used directly as the
read key to the PRODUCT-FILE. But, it does contain the 3-byte PRODUCT-CODE field, which
we can use to build the 4-byte read key. A COMPUTE statement is therefore used to create
anew field (called PRODKEY) which consists of the letter "P" followed by the product code.
This computed field is then used as the read key in the READ statement for the PRODUCT -
FILE:

COMPUTE: PRODKEY = "P' + PRODUCT-CODE
READ: PRODUCT-FILE  READKEY(PRODKEY)

By having two READ statements in addition to the INPUT statement, the report now has
three input files. Data from all of these files can be used in any of the subsequent control
statements. In the sample report in Figure 2-20, on page 2-55, the COLUMNS statement uses
two fields from the auxiliary input files. It uses the SOCIAL-SEC-NUM field from the EMPL-
FILE, and the PRODUCT-DESC field from the PRODUCT-FILE.
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These Control Statements:

INPUT:
READ:
COMPUTE:
READ:
TITLE:
COLUMNS:

SALES-FILE

EMPL-FILE READKEY (EMPL-NUM)

PRODKEY = 'P' + PRODUCT-CODE
PRODUCT-FILE  READKEY(PRODKEY)

"SALES SORTED BY SOCIAL SECURITY NUMBER'
EMPL-NAME

SALES-FILE.EMPL-NUM
SOCIAL-SEC-NUM
SALES-DATE

CUSTOMER
PRODUCT-CODE
PRODUCT-DESC

Produce this Report:

SALES SORTED BY SOCIAL SECURITY NUMBER
SALES
FILE SOCIAL

EMPL EMPL SEC SALES PRODUCT PRODUCT

NAME NUM NUM DATE CUSTOMER AMOUNT CODE DESC
JOHNSON 039 004-77-9981 04/05/95 MARYS ANTIQUES 9.98 997 MAILING LABELS
JOHNSON 039 004-77-9981 04/01/95 VILLA HOTEL 234.45 926 DESK CALENDARS
JONES 036 012-09-8765 04/15/95 EZ GROCERY 10.25 977 PAPER CLIPS
JONES 036 012-09-8765 04/15/95 TOY TOWN 10.25 977 PAPER CLIPS
JONES 036 012-09-8765 04/15/95 TOY TOWN 121.76 907 INKPADS
SIMPSON 041 112-05-0456 04/30/95 J & S LUMBER 23.87 916 RED PENS
SIMPSON 041 112-05-0456 04/01/95 EUROPEAN DELI 14.99 916 RED PENS
THOMAS 045 776-83-8221 04/14/95 YOGURT CITY 9.98 997 MAILING LABELS
BAKER 044 878-19-0156 04/12/95 JACKS CAFE 135.75 916 RED PENS
BAKER 044 878-19-0156 03/26/95 JACKS CAFE 137.00 978 HOLE PUNCHERS
MORRISON 042 900-12-0556 03/30/95 Al PHOTOGRAPHY 29.65 919 GREEN PENS
MORRISON 042 900-12-0556 03/29/95 STAR MARKET 44.35 907 INKPADS
JOHNSON 037 912-04-0334 03/12/95 ACE ELECTRICAL 101.38 952 PENCILS (NO. 1)
JOHNSON 037 912-04-0334 04/16/95 ACME BUILDING 500.00 976 CHAIRS
*** GRAND TOTAL (14 ITEMS) 1,383.66

Notes:

® all fields from the SALES-FILE, the EMPL-FILE and the PRODUCT-FILE are available for use in the
report

® the key to the PRODUCT-FILE is a computed field

® the EMPL-NUM field must be prefixed with a record name in the COLUMNS statement, since a field
by that name exists in two input files (SALES-FILE and EMPL-FILE)
the SOCIAL-SEC-NUM field comes from the EMPL-FILE auxiliary input file
the PRODUCT-DESC field comes from the PRODUCT-FILE auxiliary input file

Figure 2-20 « Areport that uses two READ statements to specify two auxiliary input files
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Summary

Here is a summary of what we learned in this lesson:

the READ statement is used to read records from auxiliary input files

you may have as many READ statements as you like in a single report

To Learn More

There are some additional features associated with the READ statement which we have not
covered in this lesson. Some of these additional features are discussed as topics in
Chapter 4, Beyond the Basics. Examples of additional features include:

how to assign a record name to the records read from auxiliary input files
(page 4-115)

how to read more than one record from the same auxiliary input file (page 4-111)

how to use data from one auxiliary input file as the read key to another auxiliary
input file (page 4-113)

what happens when no record is found for a particular read key (page 4-116)

how to determine whether the read for a particular key was successful or not
(page 4-116)

how to use the READ statement to obtain data from a DB2 table or view (page 7-3)

The complete syntax for the READ statement is given inChapter 10, Control Statement
Syntax.
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Introduction

This chapter teaches you how to turn mainframe data into PC files to use in your favorite
PC program. Report Writer makes using mainframe data in PC programs as easy as 1-2-3.

1 Use Report Writer to create a custom PC file on your mainframe.

Report Writer's language is non-procedural, which means you just describe the result
you want, not the programming steps needed to do it. Describe your PC file with a
few simple "control statements". (These control statements are the same ones you
already learned about in the previous chapter.) You can create a PC file with just three
control statements. The lessons in this chapter teach you how the control statements
work.

Once you've written the necessary control statements, submit a batch job to execute
Report Writer. Report Writer examines the control statements describing the PC file
you want. It automatically locates the appropriate "file definition" statements stored
in a copy library. (These statements define your mainframe files.) Report Writer then
accesses the mainframe data and creates the desired PC file on your mainframe.

Download the PC file to your PC.
Just use your shop's existing download facility to transfer the PC file to your PC.
Use the PC file into your PC program.

Start up your PC program and "open" or "import" the PC file with a few simple
keystrokes. (Chapter H, How to Import PC Files describes the exact steps to use in many
popular PC programs.) The PC program then reads the PC file and automatically
moves the data into the correct rows and columns. Each downloaded record results
in one row in a spreadsheet. And each field becomes a column in a spreadsheet.

Using mainframe data in your PC is as easy as that with Report Writer!

CIMS Report Writer User Guide



How to Request a PCFile =

Introduction

Statements
INPUT:  SALES FILE File Definition

COLUMNS: REGION EMPL-NAME
Statements

FILE: SALES-FILE DDNAME(SALEFILE)
FIELD: EMPL-NAME LENGTH(10)
FIELD: EMPL-NUM  LENGTH(3)
FIELD: REGION LENGTH(5)

Input Files
(Raw Data)

JONES. ... 036NORTH9770010250.37950415T0Y T
JONES. ... 036NORTH9460121760.37950415T0Y T
JOHNSON. .. 039NORTH9260234450.36950401F7 GR

Report Writer

Step 1. Create PC file on Mainframe

Step 2: Download PC file to PC

Step 3: Use PC file in PC program
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Introduction

Figure 3-1, on page 3-5 lists all of the Report Writer control statements used in requesting
PC files and describes the function of each one.

The remainder of this chapter is divided into seven easy lessons that explain how to use
the various control statements to request PC files.

After reading just the first lesson, you will be able to produce useful PC files with Report
Writer. The other lessons introduce additional control statements, and explain their roles
in producing increasingly sophisticated PC files. It is not necessary to read all of the other
lessons initially. Nor is it necessary to read the lessons in sequential order. Read the
summaries below and decide which lessons you need for the kind of PC files you want
to produce.

1

How to Produce a PC File in 5 Minutes

This lesson shows how to produce PC files using just three simple control
statements— the INPUT, COLUMNS and OPTIONS statements. You will use these three
statements for almost every PC file you request.

How to Include Only Certain Records in Your PC File

This lesson shows how to use the INCLUDEIF statement to specify which mainframe
records to include in your PC file.

How to Create Your Own Fields

This lesson shows you how to create your own fields by performing computations on
existing fields. This is done with the COMPUTE statement.

How to Specify the PC File Order

This lesson shows how to sort your PC file into whatever order you want. The use of
the SORT statement is explained.

How to Create Control Breaks

This lesson shows how to break a PC file up into sections, with subtotals appearing
at the end of each section. The use of the BREAK statement to request such "control
breaks" is explained.

How to Create Summary Files

This lesson shows you how to turn a PC file with subtotals into a small summary file
that is more easily downloaded to a PC.

How to Use Data from More than One File

This lesson shows how easy it is to read records from additional files when producing
PC files. By adding a single READ statement, you automatically have access to all of the
fields from an additional file.
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Keep in mind that these lessons show you the most common use of each control
statement. Most control statements also have additional features that are not discussed
in these lessons. Additional ways to use these control statements are discussed in
Chapter 4, Beyond the Basics. The complete syntax for each control statement is shown in
Chapter 10, Control Statement Syntax.

CONTROL STATEMENTS USED TO CREATE PC FILES
(GROUPED BYFUNCTION)

Statements that Define Data

FILE Defines a mainframe file

FIELD Defines a field within a mainframe file

ASM Lets you define a mainframe file using an Assembler record
layout

COBOL Lets you define a mainframe file using a Cobol record layout

Statements that Make Data Available to a PC File

INPUT Specifies the primary input file
READ Specifies an auxiliary input file
COMPUTE Creates a new field

Statements that Describe the Body of a PC File
INCLUDEIF Specifies which input records to include in the PC file
COLUMNS Specifies the PC file columns and column headings

Statements that Define the PC File Order, and Control Breaks

SORT Specifies PC file order, and optionally specifies control break
fields
BREAK Specifies control break processing

Miscellaneous State ments

OPTIONS Specifies the kind of PC file needed, as well as various other
special options
COPY Copies additional control state ments for processing

Figure 3-1 « Control Statements Used to Create PC Files
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How to Produce a PC File in 5 Minutes

This lesson teaches you how to produce a PC file using just three simple control
statements. These statements are:

m the OPTIONS statement

m the INPUT statement

m the COLUMNS statement

You only need three statements to create a PC file with Report Writer.

Example

OPTION: LOTUS
INPUT:  SALES-FILE
COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

The OPTION statement above tells Report Writer that you want to convert mainframe data
into a PC file to use in Lotus 1-2-3.

The INPUT statement identifies the mainframe file containing the data you want to use in
Lotus 1-2-3. In this case, we specified SALES-FILE. This is a sample "sales file" that is
used in many of the examples in this manual. This file contains information about each
sale made by the employees in an imaginary company.

The COLUMNS statement specifies which columns of data we want in our Lotus

spreadsheet. Each field listed in this statement becomes one column in the spreadsheet.
In this case we've requested columns for: the sales region, the employee name, the sales
date, the sales time, the customer's name, the amount of the sale, and the tax amount.

With just these three statements, we've given Report Writer everything it needs to turn
mainframe data into a PC file for Lotus 1-2-3!

Figure 3-2, on page 3-7 illustrates this. The box on top shows the three control statements
we just discussed. Based on these statements, Report Writer creates a PC file containing
the requested data in Lotus import file format.

The PC screen shows the Lotus 1-2-3 spreadsheet obtained by importing the PC file. The
spreadsheet contains the mainframe data we requested, properly laid out into rows and
columns. There are even column headings for each column.

Once the mainframe data is in your PC spreadsheet, the possibilities of how to use it are
limitless. As an example, Figure 3-2 shows a simple Lotus graph created from the AMOUNT
and TAX columns in the spreadsheet.

That's all there is to creating custom PC files with Report Writer. With just three simple
statements we did what would otherwise have taken an entire COBOL program to do!

The following pages discuss these three control statements (and the importing process)
in a little more detail.
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These Control Statements:

OPTIONS: LOTUS
INPUT:  SALES-FILE
COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Result in this Lotus 1-2-3 spreadsheet:
- \

= 0 = 4 -

=| File Edit View Style Tools Range Window Help

oo

[
af NHANBEEE B RNEEE
ﬂ NewSheat‘
[ D E F G
EkdFL SALES SALES i
REGION  [NAME DATE [TIME CUSTOMER BROUNT [TAX
4 |SOUTH  [JOHMSON| 03/12/95[ 10:25:00 |ACE ELECTRICAL 101.38 5.09
3 e e e e 137 570
6_|EAST 4435 266
AT Amount of Recent Sales = o
EAST 1499 i
y_[NORTH 7 23445 1407
NOFTH EER il
EST| . 4o 135.75 515
EST| % EER il
NORTH > 10.25 0.62
4_[NORTH ™ 121.76 7.31
§_|NORTH 10.25 062
§ |SOUTH o 500 30
7 EAST ¥ohis 23.87 1.43
2 I I I I :
]« »
Automatic [T Jeial | 12foen6/95 a2 ] Joaa] 1 ] IHeadz‘

Figure 3-2 « A Lotus 1-2-3 spreadsheet obtained from just three control statements

CIMS Report Writer User Guide 3-7 m



m  How to Request a PC File

How to Produce a PC File in 5 Minutes

Using the OPTIONS Statement to Name the PC Program

Different PC programs have slightly different formatting requirements for the "import
files" they accept. Report Writer creates PC files for all of the major PC spreadsheet,
database and graphics programs. Just use an OPTIONS statement to tell Report Writer
which PC program you want the PC file for. In Figure 3-2, on page 3-7, we created a PC
file to use in a Lotus 1-2-3 spreadsheet.

Example
OPTIONS: LOTUS

All Report Writer control statements begin in column 1 with the name of the statement
(forexample, OPTIONS), followed immediately by a colon. What follows next will depend
on the particular control statement involved. With an OPTIONS statement, you simply add
a keyword that identifies the kind of PC file wanted. In the above example, we specified
LOTUS, which is the keyword for a Lotus 1-2-3 file. Here are some other keywords you
can use to request PC files for other PC programs.

KEYWORD PC PROGRAM
ACCESS Access

COREL Corel Chart

CSv "Generic" Comma-Separated—Values
DBASE3 dBASE 111

DBASE4 dBASE IV

EXCEL Excel

FOXPRO FoxPro

HARVARD Harvard Graphics
LOTUS Lotus 1-2-3
MS-WORKS Microsoft Works
PARADOX Paradox

QUATTRO Quattro Pro
RBASE R:Base

Note - If the PC program you want is not listed above, see page 4-139. It explains
how to create a PC file for other PC programs.

In other lessons in this chapter we will use some of the above PC options.

How to Use the INPUT and COLUMNS Statements

The INPUT and COLUMNS statements perform the same functions when creating PC files as
they do when creating reports. The INPUT statement names the mainframe file to be used
as input for the run. And the COLUMNS statement names the fields from that file that
should be written to the PC file.
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Importing Your PC File into Lotus 1-2-3

The three control statements discussed above result in Report Writer extracting data from
the sales file on the mainframe and turning it into a PC file in Lotus format. Here are a
few lines from the actual PC file created by Report Writer:

n lI’IIEMPLII’llSALESII,"SALES"’II Il’ll ll," "
"REGION", "NAME", "DATE","TIME", "CUSTOMER", "AMOUNT", " TAX"

L L T L L T L L T LI N TR T 1}
s

"SOUTH","JOHNSON ~ ","03/12/95","10:25:00","ACE ELECTRICAL ", 101.38, 6.09
"WEST ", "BAKER ","03/26/95","12:09:09", "JACKS CAFE ", 137.00, 8.22

But how did we get this PC file loaded into Lotus as a spreadsheet? After creating this PC
file, we simply performed two additional steps to get the spreadsheet shown on page 3-7:

1 We downloaded the PC file to our PC. Just use whatever file transfer program your
company normally uses. For example, if your company uses Attachmate's EXTRA! as
its terminal emulator program, use EXTRA!'s file transfer facility.

2 Weran Lotus 1-2-3 and "opened" the downloaded PC file as a comma delimited file.
For example, here's how you import a PC file into Lotus 1-2-3 for Windows (Release
5.) From an empty spreadsheet:

a From the FILE menu, choose OPEN (this brings up an Open File dialog box)
b Fill in the File Name

¢ Choose TEXT for the File Type

(=}

Click the OK button

Note ¢ A similar process is used to import PC files into other versions of Lotus 1-2-
3. The exact steps may vary a little from version to version. To be sure, just check your
PC program's manual (or the online Help) for exact instructions on "importing"
comma delimited ASCII files.

Note ¢ The exact steps for importing PC files into various other PC programs are
shown in Appendix H, How to Import PC Files.

Note ¢ The JCL used to create this PC file is shown on page 8-6 (MVS) and page 8-18
(VSE).
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Another 5-Minute Example

Now let's make another PC file, this time using a different input file. This time we will
create a Quattro Pro spreadsheet using data from the EMPL-FILE. EMPL-FILE is a sample
employee file, described in Appendix F, Files Used in Examples. We will create a simple
employee directory from that file. We want the spreadsheet to have columns showing
employee number, last name, first name, sex, social security number, date hired, and
their city and state. We only need the following three statements:

OPTIONS: QUATTRO

INPUT:  EMPL-FILE

COLUMNS: EMPL-NUM LAST-NAME FIRST-NAME SEX SOCIAL-SEC-NUM
HIRE-DATE CITY STATE

The OPTIONS statement above specifies that we want a PC file to use in Quattro Pro. The
INPUT statement above specifies that the input file for our PC file will be the employee
file (EMPL-FILE). The COLUMNS statement specifies the columns of data we want our
spreadsheet to have. Notice that we needed two lines for the COLUMNS statement in this
example. You can continue a control statement onto as many lines as you want. Just
leave at least one blank space at the beginning of each continuation line.

The Quattro Pro spreadsheet obtained by using the above statements is shown in Figure
3-3, on page 3-11.

You have now seen two examples showing just how easy it is to create PC files with
Report Writer. That's all there is to it! You should now be able to request basic PC files
from the files at your company.

Using Your Company's Files

m 3-10

You may be wondering how Report Writer knows the names of your company's files and
fields. The answer is that your company's files are defined to Report Writer by other
control statements that are kept in a Report Writer "copy library." For example, the
statements used to define the SALES-FILE that we used earlier in this lesson are shown
on Figure F-2, on page F-2.

For a list of the file names and field names available for you to use, ask your
programmer. They can print that information from the Report Writer Copy Library, in a
format similar to that shown on page F-2.

If you already know the name of the file to use, you can also get a list of all of its fields
by adding the SHOWFLDS(YES) parm to your INPUT statement like this:

INPUT: SALES-FILE SHOWFLDS(YES)

The above statement tells Report Writer to print (in the control statement listing) a list
of all of the fields defined for SALES-FILE.

If a file that you need has not yet been defined, see Chapter 6, How to Define Your Input
Files for information on doing that.
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These Control Statements:

INPUT:

COLUMNS:

OPTIONS: QUATTRO

EMPL-FILE

EMPL-NUM LAST-NAME FIRST-NAME SEX SOCIAL-SEC-NUM
HIRE-DATE CITY STATE

Result in this Quattro Pro spreadsheet:

-

[ [4]»]+] [Erase [copy [nove[s tute[at ian [Font 1ns et [Fit [sun[Fornat [Patn [arp [Text
" F e W

SOCIAL

LAST

FIRST

SEC

HIRE

MAME

MAME

MUM

DATE CITY

JOMES

JERRY

12096765

01/31/80 |SAN FRANCISCO

JOHMEOM

THOMAS

912040334

052175 |SCOTTESDALE

JOHMEON

LIND A

4779981

11/25/79 |SANTA ROBA

MACDONA

RICHARD

059790013

07/04/52 |PLEASANTON

SIMPSON

TIMOTHY

112050456

12/01/562 |ARCADIA

MORRISO

MICHAEL

200120556

11430479 |GLENDALE

CHRISTOP

MELISSA

415090751

05/19/81 |PHOEMIX

EAKER

WIVIAN

575190156

0G/04/82 |WALNUT CREEK

THOMAS

MARTIM

FFEE36221

0504052 |CONCORD

Figure 3-3 « A Quattro Pro employee directory produced with just three control statements
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Summary

Here is a summary of what we learned in this lesson:
= the OPTIONS statement tells Report Writer which PC program to format the PC file for

m the INPUT statement tells Report Writer which input file contains the data needed in
your PC file

m the COLUMNS statement tells Report Writer what columns of data to put in your PC file
m by using just these three statements you can produce a PC file

The next lesson will teach you how to limit the records that are included in your PC file.

To Learn More

To learn more about writing control statements in general, see Chapter 9, General Syntax
Rules. In that chapter you will learn such things as:

= how long each line can be (page 9-3)
= how to continue control statements onto multiple lines (page 9-4)

There are some additional features associated with the INPUT and COLUMNS statements
which we have not covered in this lesson. Some of these additional features are discussed
in Chapter 4, Beyond the Basics. Examples of additional features are:

= how to specify your own column headings for a PC file (page 4-7)

= how to suppress column headings in your PC file (page 4-7)

= how to reserve more room for numeric columns in your PC file (page 4-12)

= how to create a column that contains a literal text (page 4-4)

= how to produce multiple rows in the PC file for each input record (page 4-29)
= how to turn data from DB2 tables and views into PC files (page 7-7)

= how to turn data from existing reports into PC files (page 4-125)

The complete syntax for the OPTIONS, INPUT and COLUMNS statements is given in
Chapter 10, Control Statement Syntax.
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How to Include Only Certain Records In Your PC File

This lesson teaches you how to select only certain records from the input file for
inclusion in your PC file. The control statement discussed is:

m the INCLUDEIF statement

How to Use the INCLUDEIF Statement

In the previous lesson we saw how to select certain fields to be downloaded. (We used
the COLUMNS statement to identify the fields that we wanted.) Now let's look at how to
download only selected records from the mainframe file. We will use the INCLUDEIF
("include if") statement.

When no INCLUDEIF statement is specified, Report Writer includes every record from the
mainframe file. Use the INCLUDETF statement to tell Report Writer to "include" a record
in the PC file only "if" one or more conditions are met.

This feature is very useful when you are working with large mainframe files that might
take hours to download (and which might use up half of your hard disk in the process.)
Using the INCLUDEIF statement lets you download only the records that you actually
need.

For example, assume that we want to download data from the SALES-FILE to a
spreadsheet similar to the one on page 3-7. But this time let's just download the data for
the employee named Jones. We simply add the following INCLUDEIF statement to the
other control statements:

INCLUDEIF: EMPL-NAME = "JONES'

The above INCLUDEIF statement tells Report Writer to "include" records from the SALES-
FILE “if" the EMPL-NAME field is equal to 'JONES'. Report Writer still reads through the
entire SALES-FILE, just like before. But now it examines each record before including it in
the PC file. If the record's EMPL-NAME field contains the value 'JONES', then the record is
included in the PC file. If the EMPL-NAME field contains any other value, then that record
is not included in the PC file.

Figure 3-4, on page 3-14 shows an Excel spreadsheet produced using the above
statement. Only the sales made by Jones appear in that spreadsheet.

The INCLUDEIF statement may appear anywhere after the INPUT statement. Only one
INCLUDETF statement is allowed per run, but it may contain as many conditions as you
like.

By the way, the INCLUDEIF statement can refer to any of the fields in the input file. You
are not limited to just those fields that are listed in the COLUMNS statement.
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These Control Statements:

OPTIONS:  EXCEL
INPUT: SALES-FILE
INCLUDEIF: EMPL-NAME = 'JONES’

COLUMNS:  REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Result in this Excel spreadsheet:

— ———
— 05D A M
=| File Edit ¥Yiew Insert Format Tools Data Window Help ¥
[D]=[d][@[R[¥][* B[]~ [=]s][2HE] [S[E][4] Mz ][]
o )50 _[s) (b2 ) EEEIE) ], (20 [ 3G e

&1 [+] |

A B C D E F G H +

1 EMPL SALES SALES
2 |[REGION |[MAME DATE TIME CUSTOMER  |AMOUNT  |TAX
3
4 [MORTH |JONES 41595 7:58:32|EZ GROCERY 10.25 052
§ [NORTH |JONES 4/15/95 8:01:59|TOY TOWWN 121.76 7.31
6 |[NORTH |JONES 41595 13:52:41|TOY TOWN 10.25 052
7
8

«]

M4 ¥ | M} SALES

[+l 1

Ready

Figure 3-4 « Using an INCLUDEIF statement to specify which records to include in a PC file
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How to Write Conditional Expressions

The INCLUDEIF statement consists of a conditional expression. The complete rules for
writing conditional expressions are explained beginning on page 9-18. Briefly, a
conditional expression contains one or more "conditions", separated with words such as
AND and OR. A condition usually involves comparing the contents of one field with the
contents of another field, or with a literal value. Let's look at some more examples of
INCLUDETF statements and their conditional expressions.

Note ¢ If you are a programmer, you will notice that the syntax for conditional
expressions is very similar to the syntax used in "IF statements" in COBOL, PL/1, and
BASIC. If you are familiar with any of these languages, you should find it especially
easy to write INCLUDEIF statements.

You may want your PC file to include all records which do not contain a certain value.
Do this by specifying "not equal” in your condition.

Example
INCLUDEIF: EMPL-NAME —= 'JONES'

The above statement specifies that the PC file should include all records from the input
file whose EMPL-NAME field is not equal to 'JONES'.

Note ¢ In addition to —=, you can also use <> to indicate "not equal", like this:

INCLUDEIF: EMPL-NAME <> "JONES'

You may want to include a record in your PC file if either of two conditions is true. To do
this, use an INCLUDEIF statement with two conditions, separated by the word OR.
Consider the following statement:

INCLUDEIF: EMPL-NAME = "JONES" OR AMOUNT > 100

The above statement states that a record should be included in the PC file "if the EMPL-
NAME field is equal to 'JONES', or if the AMOUNT field is greater than 100." The word OR
indicates that records from the input file will be included if either one of the conditions
is true. (Of course, records will also be included if both conditions are true.)

Notice in the above statement that we enclosed 'JONES' in single quotation marks, while
we did not use quotation marks around the 100. That is because EMPL-NAME is a character
field, while AMOUNT is a numeric field. Character literals (such as 'JONES') must be
enclosed in quotation marks. You can use either single (') or double (") quotation marks.
But numeric literal (such as 100), as well as date and time literal, are not enclosed in
quotation marks. Numeric literal also must not contain commas. (The rules for writing
literal are thoroughly explained beginning on page 9-8).
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m 3-16

As another example, you may want to include records in your PC file when both of two
conditions are true. For example, let's say we want a listing only of sales that were made
by Jones and that were also for an amount over $100. For this PC file, two conditions
must both be true: the EMPL-NAME field must be equal to 'JONES' and the AMOUNT field must
be over 100. Use the word AND to specify that both conditions must be true, like this:

INCLUDEIF: EMPL-NAME = "JONES' AND AMOUNT > 100

Now as Report Writer reads each record from the input file, it will include a record in the
PC file only "if the EMPL-NAME field is equal to 'JONES' and the AMOUNT field is greater than
100."

Here is an example of including records in a PC file based on the contents of a date field:
INCLUDEIF: SALES-DATE > 4/15/1995

The above statement specifies that records should be included in the PC file only if their
SALES-DATE field contains a date greater than (after) April 15, 1995.

Here is an example of including records in a PC file based on the contents of a time field:
INCLUDEIF: SALES-TIME < 17:00:00

The above statement specifies that records should be included in the PC file only if their
SALES-TIME field contains a time less than (before) 17:00:00 (which is 5 PM.)

If your INCLUDEIF statement contains both the words OR and AND, you should use
parentheses to indicate the order in which to perform the comparisons. Consider the
following statement:

INCLUDEIF: EMPL-NAME = "JONES' OR
(SALES-DATE > 4/15/1995 AND SALES-DATE < 4/30/1995)

In the above statement, records will be included if the EMPL-NAME field is equal to 'JONES’,
or if both of the SALES-DATE comparisons are true. The parentheses cause the two SALES-
DATE comparisons to be treated as one condition. That condition is true if the SALES-DATE
is greater than April 15, 1995 and is less than April 30, 1995.

Summary

Here is a summary of what we learned in this lesson:

= use the INCLUDEIF statement when you want to include only certain records from the
input file in your PC file

» the INCLUDEIF statement contains one or more conditions, separated by the words AND
or OR

= groups of conditions can be enclosed in parentheses, to indicate the order in which
the comparisons should be performed

The next lesson will show you how to compute your own new fields to download to your
PC.
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To Learn More

There are some additional features associated with the INCLUDEIF statement which we
have not covered in this lesson. These additional features are discussed in Chapter 10,
Control Statement Syntax. Examples of additional features include:

m how to use symbols rather than the actual words AND and OR in your conditional
expressions

= how to scan a character field, to see if a certain text exists anywhere within the field
= how to specify conditions based on bit fields
= how to specify a condition based on a field's raw hexadecimal value

= how to specify date literal in DD/MM/YY or DD/MM/YYYY format (page 4-18), like this:
INCLUDEIF: SALES-DATE > 15/4/1995

= you may also be able to use the KEYRANGE parm of the INPUT statement to limit the
records included in your run (page 10-72)
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How to Create Your Own Fields

This lesson teaches you how to create your own fields to include in your PC file. The
control statement discussed is:

m the COMPUTE statement

Sometimes the data you need to download to your PC program is not contained in the
input file. Yet the necessary data might be easily computed from one or more fields
which are in the input file. In such cases, simply create a new field by using the COMPUTE
statement.

Creating Numeric Fields

m 3-18

A COMPUTE statement specifies the name of the new field to create and supplies a
computational expression to use in assigning a value to that field. The complete rules for
computational expressions are discussed beginning on page 9-32. Generally, your
expression will consist of one or more mathematical operations performed on numeric
fields or numeric literal.

For example, the sample SALES-FILE has numeric fields named AMOUNT and TAX. We can
use the COMPUTE statement to create a new field containing the total amount due just by
adding those two fields together, like this:

COMPUTE: TOTAL-AMOUNT = AMOUNT + TAX

The above statement creates a new field named TOTAL-AMOUNT. It is computed by adding
the AMOUNT field and the TAX field together. Now that the TOTAL-AMOUNT field has been
created, we can use that field in any way that other fields can be used. For example, a
computed field can be used: as a column of data in your PC file; as a sort field; as a
control break field; as part of a conditional expression (in the INCLUDEIF statement); even
as an operand in subsequent COMPUTE statements to create other fields. The Paradox table
in Figure 3-5, on page 3-19 was obtained by using the above COMPUTE statement.

Note * COMPUTE statements normally appear after the INPUT statement, but must
appear before any control statement that refers to the field being created. In the
example on page 3-19, the COMPUTE statement for TOTAL-AMOUNT had to come before the
COLUMNS statement, since the COLUMNS statement referred to that field.

You can perform addition, subtraction, multiplication, and division in the COMPUTE
statement. Use the +, —, * and / symbols, respectively. You may also use parentheses as
needed to indicate the order in which the operations should be performed.

Note « When performing subtraction, always put a blank space before and after the
minus sign. Otherwise, the minus sign may appear to be a part of a field name.
Blanks are optional around the other operator symbols.
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These Control Statements:

OPTIONS: PARADOX

INPUT:  SALES-FILE

COMPUTE: TOTAL-AMOUNT AMOUNT + TAX

COMPUTE: SALES-COMMISSION = TOTAL-AMOUNT * .33

COLUMNS: EMPL-NAME CUSTOMER AMOUNT TAX TOTAL-AMOUNT SALES-COMMISSION

Result in this Paradox table:

Paradox for Windows - [Table : NUMCOMPS.DB]
=| File Edit Table BRecord Properties Window Help

BN BLe] (el D[] [ EEw

M OMP S3=FIELDOO1 FIELDOOZ: FIELDO03——FIELDO04=——FIELDO0S—
i /OHNSOM | ACE ELECTRICAL 101.38 5.09 107.47
BAKER JACKS CAFE 137.00 B.22 145.22

2

J|MORRISON | STAR MARKET 4435 266 47.M
4IIMORRISON | A1 PHOTOGRAPHY 29.65 178 31.43
5|SIMPSON  ||[EUROPEAN DELI 1499 0.0 15.89
BIJOHMZSOM |VILLA HOTEL 234.45 1407 24852
TIJOHMZSOM || MARYS ANTIQUES 9.93 0.60 10.58
8||BAKER JACKS CAFE 135.75 B.15 143.90
ATHOMAS | YOGURT CITY 9.93 0.60 10.58

10 JONES EZ GROCERY 10.25 0.2 10.87
TJONES TOY TOWN 121.76 731 129.07
12[JONES TOY TOWN 10.25 062 10.87
13[[JOHNSON  [ACME BUILDING 500.00 30.00 £30.00
14]SIMPEON  |lJ & 5 LUMBER 2387 1.43 2530

[[Record 1 o 14 I I I

Figure 3-5 « Using the COMPUTE statement to create numeric fields for a PC file
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As another example of a creating a numeric field, let's say we wanted to compute a sales
commission for each sale. The commission will be 33% of the total value of the sale,
including the tax. We could compute the sales commission with the following statement:

COMPUTE:  SALES-COMMISSION = TOTAL-AMOUNT * .33

This statement creates a new field called SALES-COMMISSION which is computed by
multiplying TOTAL-AMOUNT by .33. Notice that we used the result of our previous COMPUTE
statement to perform the computation in this statement.

The Paradox table in Figure 3-5, on page 3-19 also uses the above statement.

In addition to the basic arithmetic operations, there are also a number of built-in
functions that you can use in the COMPUTE statement. These built-in functions allow you
to perform more complex mathematical operations on numeric operands. A complete
list of built-in functions is found in Appendix D, Built-In Functions.

Creating Character Fields

m 3-20

So far we have been creating numeric fields. Now let's consider how to create your own
character fields. There is only one operation used in computing character fields. It is the
concatenation operation. (Don't let that word scare you if it is new to you.
"Concatenating” simply means "stringing together" two or more character fields.) The
plus sign (+) is used as the symbol for concatenation.

Example
COMPUTE: WHOLE-NAME = LAST-NAME + FIRST-NAME

The above statement creates a new field named WHOLE-NAME. It is created by concatenating
the contents of the LAST-NAME field and the contents of the FIRST-NAME field. The result is
a single field which now contains both the last and first names of the employee. The new
field will be 30 bytes long — the combined length of the two operands.

You can also concatenate more than two fields together.

Example
COMPUTE: MAILING-CODE = STATE + '=' + EMPL-NUM

This example creates a new field called MATLING-CODE which consists of the contents of
the STATE field, followed by a dash, followed by the contents of the EMPL-NUM field.

In addition to the concatenation operation, there are also a number of built-in functions
that can be used when creating character fields. For example, the #LEFT function can be
used to extract the leftmost n bytes of a character field. Here is an example of how to use
the #LEFT built-in function:

COMPUTE: FIRST-INITIAL = #fLEFT(FIRST-NAME,1)

This statement creates a new character field which consists of only the first character (that
is, the leftmost 1 byte) of the FIRST-NAME field.
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These Control Statements:

OPTIONS: LOTUS

INPUT:  EMPL-FILE

COMPUTE: WHOLE-NAME = LAST-NAME + FIRST-NAME

COMPUTE: MAILING-CODE = STATE + '-' + EMPL-NUM

COMPUTE: FIRST-INITIAL = #LEFT(FIRST-NAME,1)

COLUMNS: EMPL-NUM WHOLE-NAME MAILING-CODE FIRST-INITIAL CITY STATE

Result in this Lotus 1-2-3 spreadsheet:
- \

=| File Edit Yiew 5Style Tools Range Window Help

PE

A

e & =
EEE B0 BERE QENEE
==
T I B [ [ D E F =
EMPL  [WHOLE MAILING [FIRST 2
il HANME CODE INITIAL |CITY STATE
4 36 |JOMEZ JERRYT CA-036 J SAN FRANCISZCO ([CA
5 37 |JOHNSON THOMAS  [82-037 [T SCOTTSDALE laz
[ 39 |JOHNZON LINDA CA-033 L SANTA ROSA CA
7 40 [MACDONALD RICHARD [cA-D40 |R PLEASANTON ca
41 |SIMPION TIMOTHY |[CA-0O41 T ARCADTIA CA
] 42 [MORRISON MICHAEL [cA-D4z |M GLENDALE ca
43 |CHRIZTOPHERSCN MELISSA |AZ-043 |H PHOENIX A2
44 |[BAKER VIVIAN |ca-044 W WALNUT CREEE |CA
45 |THOMAS MARTIN CA-D45 Lo CCHCORD CA
4
5
6
Kl
) +
T
Automatic T JLinePrinter | EH [EEAEET I == 1 | [R=ady

Figure 3-6 - Using the COMPUTE statement to create character fields for a PC file
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There are a number of other built-in functions which can also be used. A complete list
of built-in functions is found in Appendix D, Built-In Functions.

Figure 3-6, on page 3-21 shows a spreadsheet obtained by using the COMPUTE statements
shown above.

Assigning Values to Fields Based on Conditions

m 3-22

Up until now we have been using "simple" COMPUTE statements. In a simple COMPUTE
statement, the value of the new field is defined by a single computational expression.

But it is also possible to use conditional logic in a COMPUTE statement. In "conditional"
COMPUTE statements, one of several different expressions will be used to assign a value to
the new field. The expression that is used will depend on one or more conditions that
you specify. Conditional COMPUTE statements can be very powerful tools in producing PC
files. Here is an example of a conditional COMPUTE statement:

COMPUTE: BONUS = WHEN(HIRE-DATE < 1/1/1980) ASSIGN(TOTAL-SALES * .08)
WHEN(HIRE-DATE >= 1/1/1980) ASSIGN(TOTAL-SALES * .05)

The above statement creates a field named BONUS. However, in this example the BONUS
field can be computed in one of two ways: for employees hired before January 1, 1980,
the bonus is 8 percent of total sales (TOTAL-SALES * .08). But, for employees hired on or
after January 1, 1980, the bonus is only 5 percent of total sales (TOTAL-SALES * .05).

When assigning a value to the BONUS field, Report Writer evaluates the conditional
expression in each WHEN parm. As soon as a WHEN expression is found that is true, the
computational expression from the corresponding ASSIGN parm is used to assign a value
to BONUS.

You are allowed to have as many pairs of WHEN and ASSIGN parms as you like in a COMPUTE
statement. If none of the WHEN expressions are true, a value of zero will be assigned to the
field. To assign some other value when none of the WHEN parms are true, you may use the
ELSE parm.

Example

COMPUTE: BONUS = WHEN(HIRE-DATE < 1/1/1980) ASSIGN(TOTAL-SALES * .08)
ELSE ASSIGN(TOTAL-SALES * .05)

The above statement has the same effect as the previous example, but is a little simpler.
It has only one WHEN expression. For employees whose hire date is before January 1, 1980,
the bonus will be computed based on 8 percent. For all other cases, the bonus will be
computed based on 5 percent.

You may also use conditional COMPUTE statements to create character fields.

Example

COMPUTE: TITLE = WHEN(SEX = 'M') ASSIGN('MR")
ELSE ASSIGN('MS")
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The above statement creates a new field called TITLE. The contents of TITLE will be "MR"
if the SEX field contains an "M", and "MS" otherwise.

These Control Statements:

OPTIONS: LOTUS
INPUT: EMPL-FILE
COMPUTE: BONUS = WHEN(HIRE-DATE < 1/1/1980) ASSIGN(TOTAL-SALES * .08)
WHEN(HIRE-DATE >= 1/1/1980) ASSIGN(TOTAL-SALES * .05)
COMPUTE: TITLE = WHEN(SEX = 'M') ASSIGN('MR')
ELSE ASSIGN('MS")
COLUMNS: TITLE LAST-NAME FIRST-NAME SEX HIRE-DATE TOTAL-SALES BONUS

Result in this Lotus 1-2-3 spreadsheet:
/ \

Helease 000 4 hd
=| File Edit ¥iew Style Tools Range Window Help

Ar J4r

AT
ERE B BEEE QENSEER B MNEEEM
New Sheet
ZI ew Shee =
: [ B [ D E E [ =
LAST FIRST HIRE [TOTAL 1
[TITLE MNAME NARME SEX DATE SALES  [BONUS
1 Ve JONES JERRY RA 01/31/80] 47B0989] 7125 495
5 MR JOHNSON [THOMAS M 06/21/75] 8F999.24] F959.939
[E JOHNSON LINDA F 11/25/78] 7R02355| RKODTG&4
7_|MR MACDONALD FICHARD |M 07/04/52]  2560.95] 128.049
MR SIMFSON [TMOTHY M 12/01/82]  723.88] 436.199
) MR MORRISON MICHAEL | 11/30/79] 98054.99] 7644.399
R CHRISTOPHERSON |MELIESA | 05/15/51] 47665.31| 2383.266
EE EAKER TVIAN F 06/04/52] 92125.89| 4606.295
= [THOMAS MMARTIN | 06/04/52| 60193.49| 3009.675
3
5
6
7
7 +
(R
Automatic T Tesial | EH [EERET I === | 1 | [Re=ady

Figure 3-7 « Assigning values to computed fields based on conditions
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Figure 3-7, on page 3-23 shows a Lotus spreadsheet obtained by using some of the
conditional COMPUTE statements just discussed.

When defining character fields with a conditional COMPUTE statement, a value of spaces
will be assigned if none of the WHEN expressions are true and no ELSE parm is specified.

All of our examples so far have used just a single condition within the WHEN parm. You
can, however, use any valid conditional expression within the WHEN parm. The
conditional expression can contain as many different conditions as you like, separated
with the words AND and OR, and optionally grouped with parentheses. (A conditional
expression is the sort of expression that is allowed in the INCLUDEIF statement, as was
described in How to Write Conditional Expressions on page 3-15.) The complete rules for
writing conditional expressions are given beginning on page 9-18. Additional examples
of COMPUTE statements are shown beginning on page 10-38.

Summary

Here is a summary of what we learned in this lesson:
m the COMPUTE statement is used to create new fields

= asimple COMPUTE statement assigns the result of a single computational expression to
the new field

» a conditional COMPUTE statement uses one of several different computational
expressions, depending on the conditions that you specify

The next lesson will teach you how to sort your PC file into whatever order you want.

To Learn More

There are some additional features associated with the COMPUTE statement which we have
not covered in this lesson. Some of these additional features are discussed under the
COMPUTE statement in Chapter 10, Control Statement Syntax. Other additional features are
discussed in Chapter 4, Beyond the Basics. Examples of the additional topics include:

= how to create date type fields (page 10-39)
= how to create time type fields (page 4-138)
= how to create bit type fields (page 10-39)

= how to specify how many decimal places a numeric or time field should contain
(page 10-37)

= how to specify column headings for the fields you create (page 10-36)

= how to specify how your field should be formatted when it is printed in a report
(page 10-34)

= how to specify whether a numeric or time field should be totalled in the Grand Totals
line at the end of the report (page 4-26)

= how to retain the value of a COMPUTE field in certain cases (page 4-121)
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The complete syntax for the COMPUTE statement is given in Chapter 10, Control Statement
Syntax.

How to Specify the PC File Order

This lesson teaches you how to sort your PC file into any order you want. The control
statement discussed is:

m the SORT statement

How to Use the SORT Statement

When no SORT statement is specified, Report Writer defaults to writing out the PC file
records in their original input file order. For example, the records in the sample SALES-
FILE are stored in sales date order. Therefore, the sales spreadsheets in the previous
lessons all appeared in sales date order. (For example, see the spreadsheet on page 3-7.)
The EMPL-FILE sample file is a VSAM file stored in EMPL-NUM order. Therefore, the earlier
spreadsheet from that file was in employee number order (page 3-11.)

To create a PC file in a different order, just add a SORT statement. The SORT statement can
appear anywhere after the INPUT statement. Only one SORT statement is allowed per run,
but it may contain as many "sort fields" as you like. Report Writer will sort your PC file
on all of the sort fields.

For example, let's request a PC file from the SALES-FILE and sort it on three fields:
SORT: REGION EMPL-NAME SALES-DATE

To begin with, the PC file will be sorted according to the first sort field — REGION. If there
are multiple records for the same REGION, then those records will be further sorted using
the second sort field, EMPL-NAME. Records having the same value for both the REGION and
the EMPL-NAME fields will be further sorted on the third sort field — SALES-DATE. Figure
3-8, on page 3-26 shows a Microsoft Works spreadsheet obtained by using the above
statement.

By default, Report Writer sorts PC files into ascending order on each sort field. If you want
to sort the PC file into descending order for a field, put the DESCENDING parm (or just DESC)
in parentheses immediately after the field name. For example, to sort a PC file into reverse
employee number order, you could use this SORT statement:

SORT:  EMPL-NUM(DESC)

Automatic Sorting

If you prefer, you can let Report Writer automatically sort your PC file for you. To have
your PC file automatically sorted on its first 5 columns of data, simply specify the
AUTOSORT option, like this:

OPTIONS: AUTOSORT
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These Control Statements:

OPTIONS:
INPUT:
SORT:
COLUMNS:

MS-WORKS
SALES-FILE
REGION EMPL-NAME SALES-DATE

REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Result in this Microsoft Works spreadsheet:

Microsoft Works - [EMPLSORT.WKS]

[e]»

=| File Edit Select Format Options Charts Window Help
Fonl:|MS Sans Serif | |B|/|H| I%Icélk% |$|%|’ . . @@I
A4 [ [EAST
A B C D E F G Y

1 EMPL SALES SALES ]
2 |BEGION MNAME DATE TIME CUSTOMER AMOUNT TAX ]
3
4 AST ORRISON 32095 153022 STAR MARKET 44.35 2,66
5 [EAST MORRISON 3/30/95:  19:05:41:A1 PHOTOGRAPHY 29.65 1.78
6 EAST SIMPSON 441495 8:17.57 ELUROPEAN DELI 14.99 049
7 EAST SIMPSON 4/430/95:  16:30:214 & S LUMBER 2387 1.43
8 MNORTH JOHMNSOMN 4414950 17:02:47 MILLA HOTEL 234.45 14.07
9 MNORTH JOHMSOM AR5 14331 0MARYES ANTIOUES 9.9 0E
10 _[NORTH ONES 4/15/495 #BB32EZ GROCERY 10.25 062
11 [NORTH JONES 4115/95¢ 135241 TOY TOWN 10.25 0.62
12 [NORTH GOMNES 4415495 8:01:53iTOY TOMWMN 121.76 1
13 [SOUTH WOHNSOMN 312/95)  10:25:00ACE ELECTRICAL 101.38 £.09
14 [SOUTH HOHNESOMN 4A16/95:  11:48:33 ACKME BUILDING 500 30
15 EST BAKER 3295 12:09:09:.JACKS CAFE 137 8.22
16 EST BAKER 4112/95:  14.31:12 . ACKS CAFE 135,75 815
17 EST  THOMAS 4714/85: 154138 OGURT CITY 995 0E
18 |
19 ry

—=n

[« 1 [+

Press ALT to choose commands, or F2 to edit. | | | | |

Figure 3-8 « Using a SORT statement to specify the sort order of a PC file
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Summary

Here is a summary of what we learned in this lesson:

= use the SORT statement to sort your PC files

= you can sort on multiple sort fields

m you can sort in either ascending or descending order

The next lesson will teach you how to create control breaks and include subtotals in your
PC file.

To Learn More

There are some additional features associated with the SORT statement which we have not
covered in this lesson. Some of these additional features are discussed as topics in
Chapter 4, Beyond the Basics. Examples of additional features include:

m creating a control break from the SORT statement (page 4-66)
m requesting totals and statistics in the SORT statement (page 4-77)

The complete syntax for the SORT statements is given in Chapter 10, Control Statement
Syntax.
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How to Create Control Breaks

This lesson teaches you what control breaks are, and shows how to request them for your
PC file. This lesson also shows how to include subtotals and other statistics in your PC
file. The control statement discussed is:

m the BREAK statement

How to Use the BREAK Statement

m 3-28

If you are not a programmer the term "control break" may be new to you. But it is a very
simple concept. And as you will see, control breaks can make your PC files much more
useful.

Consider the result of sorting a PC file on some field. By sorting on a field, we group
together all the rows that contain a particular value for that field. For example, in the
spreadsheet on page 3-26 we sorted first of all on the REGION field. As you can see, this
caused the spreadsheet rows to be grouped together by region. All of the rows for the East
region appear together at the beginning of the spreadsheet. Next come all of the rows for
the North region, and so on. By sorting on the REGION field, we grouped together all of the
rows for each region.

Often it is desirable to perform special processing whenever one such group of rows ends
and another group is about to begin. For example, you might want to have a row of totals
for the group that just ended. You might also want a few blank rows after the totals to
separate the different groups. Such processing is called control break processing. A
control break is said to occur whenever one group of rows ends and another group is
about to begin. The field that is being grouped (for example, REGION) is called the control
break field (or often just the break field.) A control break field must also be a sort field,
since it is by being sorted that rows are grouped together in the first place.

You may designate any sort field as a control break field. Just name the field in a BREAK
statement:

BREAK: REGION

The above statement makes REGION a control break field. Now we will get REGION totals
in the resulting spreadsheet whenever one region ends and another region is about to
begin.

Figure 3-9, on page 3-29 shows a spreadsheet obtained by using the BREAK statement
above to produce a control break.
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These Control Statements:

OPTIONS: EXCEL

INPUT:  SALES-FILE

SORT: REGION EMPL-NAME SALES-DATE

BREAK: ~ REGION

COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Result in this Excel spreadsheet:

- \
— 050 e P - =
=| File Edit Y¥Yiew Insert Format Tools Data Window Help B
[Of=u) [S[E[] [* @[ [« [~ [=[#] ] [S[E]e) ooz [ [Fhe
vl E [+][=[su][= I—I—I*a*||$|/| [ %] [le] (B[] [m]e]

41 [3]

A B C D E F G H ry
1 EtPL SALES |SALES
2 |REGIOM [MNAME DATE  |TIME CUSTOMER AMOUNT [TAX I
3
4 |EAST MORRISON | 3/22/25) 15:30:22 | STAR MARKET 44.35 266
5 |EAST MORRISON | 3/30/85] 19:05:41|A1 PHOTOGRARHY 2955 178
6 |EAST SIMPSON 4/1/25| 817:57 [EURCPEAN DELI 14.59 0.3
7 |EAST SIMPSON 443005 | 15:30:21]J & 5 LUMBER 2387 1.43
8 |EAST 4] 11286 6.77
9
10
11 |WORTH  [JOHNSON 4/1/25) 17:02:47 |ILLA HOTEL 234.45 14.07
12 |[WORTH  [JOHNSON 445005 14:33:10[MARYS ANTIQUES EEE] 0.5
13 |WORTH  |JOMES 4/15/95| 7:58:32|E7 GROCERY 10.25 0.&2
14 |[WORTH  |JOMES AME05 [ 136241 TOY TOWM 10.25 052
15 \WORTH  |JOMES 4/15/95] 8:01:59|TOY TOWM 121.76 7.31
16 |WORTH 5| 3\EED| 23
17
18 3
[ «]» ]\ EXCEL1 «T 1 +
Ready [ 0 1 1 11

Figure 3-9 « Using the BREAK statement to create a control break with subtotals in a PC file
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The Excel spreadsheet in the previous example (page 3-29) shows what Report Writer's
default total row looks like. It begins with the value of the break field just ended (the
REGION field, in this example.) The next column contains the number of items in the
control group just ended. (For example, there were 4 items in the control group for the
East region.) Following this are columns containing the total values for each numeric
column in the spreadsheet (the AMOUNT and TAX fields, in this example.)

The most common use of total rows is in "summary files" where the detail rows are
suppressed, leaving just the total rows (see next lesson.) Therefore, this default total row
is designed to contain just the significant information for a control group. It does not
contain any empty columns. If you are producing a spreadsheet that contains both detail
rows and total rows, however, you may want to insert some blank columns in the total
row. That lets you put your numeric totals in the same spreadsheet column as the
corresponding detail values.

You can customize the total line at a control break by using the FOOTING parm in the
BREAK statement. Consider this BREAK statement:

BREAK: REGION NOTOTALS
FOOTING(REGION * = ' * " ' " ' AMOUNT(TOTAL) TAX(TOTAL))

The above statement does two new things:
m the NOTOTALS parm suppresses Report Writer's default total row at the control break

» the FOOTING parm describes a custom row to replace the default total row at each
control break

The FOOTING parm works very much like the COLUMNS statement. You remember that the
COLUMNS statement tells Report Writer which columns are wanted in the detail rows. The
FOOTING parm tell Report Writer what columns are wanted in the control break row. The
FOOTING parm above specifies that the contents of the REGION field should go in the first
column. Then there will be four blank columns. (Each ' ' is a blank literal which results
in a column that just contains a blank.) After the blank columns, the FOOTING parm
specifies a column containing the total value of the AMOUNT field. And the last column
contains the total value of the TAX field. By inserting four blank columns, the total AMOUNT
and total TAX values line up with the detail rows. You can have as many FOOTING parms
as you want in a BREAK statement. Each FOOTING parm describes one row to insert into the
PC file at the control break.

You can also control the number of blank rows that appear at control breaks. By default,
Report Writer puts two blank rows after the total row at a control break (see page 3-29).
Use the SPACE parm in your BREAK statement to request a different number of blank lines.
For example:

BREAK: REGION SPACE(1)

The above statement requests just one blank row at the REGION control break. You may
also specify SPACE(0) if you want no blank rows in your spreadsheet.
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Figure 3-10 uses the FOOTING, NOTOTALS and SPACE parms to customize the control break.

These Control Statements:

OPTIONS: EXCEL
INPUT:  SALES-FILE
SORT: REGION EMPL-NAME SALES-DATE
BREAK: ~ REGION NOTOTALS
SPACE(1)
FOOTING(REGION " " ' * ' ' " " AMOUNT(TOTAL) TAX(TOTAL))
COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Result in this Excel spreadsheet:

/ \
= 050 e BR = |=
=| File Edit Y¥Yiew Insert Format Tools Data Window Help %
[O]=] BR[| [* [E@[] [ [~ [=]~] [z [&[Efe) oo [][Fhe
i ][0 |][e]s[u]EEEE[s]x], [€]%

SR R

A B C D E F G +
1 EmMPL SALES SALES
2 |REGIOM |MAME DATE TIME CUSTOMER ARMOUNT | TAX N
3
4 |EAST WMORRISOMN 3/29/95 15:30:22| 3TAR MARKET 44.35 266
5 |EAST WMORRISOMN 343095 19:05:41|A1 PHOTOGRAPHY 29.65 1.78
6 |EAST SIMPSOM 411/595 3:17.57 |EUROPEAN DELI 14.99 09
7 EAST SIMPSOM 4£30/95 15:30:21]J & 5 LUMBER 23.87 1.43
8 |EAST 112.86 B.77
9
10 [MNORTH  [JOHNSOM 411/55 17:02:47 |WILLA HOTEL 234.45 14.07
11 [MORTH  |JOHNSOM 41595 14:33.10|MARY S ANTIQUES 9.95 06
12 [MORTH  |JOWES 415/95 7:58:32|EZ GROCERY 10.25 0.62
13 [NORTH |JOMES 4/15/95 13:52:41|TOY TOWN 10.25 0.62
14 [NORTH  |JOWES 415/95 3:01:59|TOY TOWN 12176 731
15 [NORTH 386.69 23.22
16
17 [SOUTH  [JOHNSOM 31295 10:25:00|ACE ELECTRICAL 101.358 6.09
16 [SOUTH  |JOHNSOM 4/16/95 11:458:33|ACME BUILDING 500 0| 3
HI<Tv [l CUSTBRK I~ 5
Ready [ 1 J 1 1 11

Figure 3-10 « Using FOOTING parms to customize the total row and create blank rows
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Summary

Here is a summary of what we learned in this lesson:

use the BREAK statement to specify a control break field
control break fields must also be sort fields
use the FOOTING parm to customize the total row at a control break

use the SPACE parm to specify the number of blank rows at a control break

The next lesson will show you how to turn PC files with control breaks into "summary
files."

To Learn More

There are some additional features associated with the BREAK statement which we have
not covered in this lesson. Some of these additional features are discussed as topics in
Chapter 4, Beyond the Basics. Examples of additional topics include:

how to write one or more customized rows at the beginning of a control break
(page 4-93)

how to write one or more customized rows at the end of a control break (page 4-80)

how to customize the total row, and the other statistical rows (page 4-74 and
page 4-77)

how to suppress the total row at a control break (page 4-76)
how to show various statistics at control breaks (page 4-86)

how to compute percentages and ratios that apply to an entire control group
(page 4-71)

how to have multiple levels of control breaks (page 4-96)

The complete syntax for the BREAK statement is given in Chapter 10, Control Statement
Syntax.

m 3-32
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How to Create Summary Files

This lesson teaches you how to produce summary files. The control statement discussed
is:

m the OPTIONS statement

How to Create a Summary File

Sometimes you only need summarized data in your PC— not the detail data for each
individual record. It's a waste of time to download the entire mainframe file and then
use your PC program to summarize the data. Instead, let Report Writer perform the
summarization for you on the mainframe. Then just download the small summary file
to your PC.

Summarizing a mainframe file with Report Writer is very easy.

For example, consider the Excel spreadsheet we created back on page 3-29. It is a detail
spreadsheet that lists every sale made in every region. The control break on REGION causes
a total row to appear after the detail rows for each region.

For this example, let's say we only want to download the total sales amount and tax amount
for each region rather than the amounts for each individual sale. To do that, we need to
summarize the file by region.

By adding the following statement, we can suppress the detail rows and retain just the
region totals:

OPTIONS: SUMMARY

Figure 3-11, on page 3-34 shows a Paradox table obtained by using the above statement.
As you can see, the table has just four rows of actual data — one for each region in the
mainframe file. The first column in each row contains a region name. The second
column shows the number of records that were summarized in order to create that
region's total. The last two columns are the total sales amount and tax amount for the
sales in that region.

Using Report Writer's summarization feature can be a tremendous benefit when working
with very large mainframe files (perhaps containing millions of records.) The
summarization is done at mainframe speed, and you end up with a much smaller PCfile
to download to your PC.
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These Control Statements:

OPTIONS: PARADOX SUMMARY

INPUT:  SALES-FILE

SORT: REGION EMPL-NAME SALES-DATE

BREAK: ~ REGION

COLUMNS: REGION EMPL-NAME SALES-DATE SALES-TIME CUSTOMER AMOUNT TAX

Result in this Paradox spreadsheet:

- \

Paradox for Windows - [Table : SUMMARY.DB]

=| File Edit Table Record Properties Window Help H
IR K D CY I 50 i !
5 UMMAR Y =F IELDO01 =—=FIELDO0Z2 FIELDOO3 FIELDOO:
l[EAST 4 112.86 B.77
2[|NORTH 3 38669 2322
3[|S0UTH 2 B01.38 309
4['WEST 3 282.73 16.97
<] |

{Heculd 10f 4 ” ” ” |

Figure 3-11 « A spreadsheet containing only summary data
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Summary

Here is a summary of what we learned in this lesson:
» use the SUMMARY option (in the OPTIONS statement) to create a summary file
= a summary file must have at least one control break field

The next lesson will show you how to use data from more than one input file in a PC file.

To Learn More

There are some additional features associated with summary files which we have not
covered in this lesson. Some of these additional features are discussed as topics in
Chapter 4, Beyond the Basics. Examples of additional features include:

» customizing the summary rows in your PC file (page 4-74)

= obtaining statistics (such as averages, maximums and minimums) in your summary
file (page 4-77)

m creating multiple levels of summarization (page 4-96)

» including a limited number of detail records in each control group, creating
spreadsheets such as "The Top 3 Sales in Each Region" (page 4-104)
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How to Use Data from More Than One File

This lesson teaches you how to read records from additional input files for use in your
PC file. The control statement discussed is:

m the READ statement

All of the sample PC files produced so far have used data from only one input file. The
data has come from the file specified in the INPUT statement, called the primary input
file. There are times when all of the data needed for a particular PC file will not be found
in just a single file. One of Report Writer's most powerful features is its ability to use any
number of input files to produce a PC file.

How Auxiliary Input Files Are Processed

m 3-36

Each PC file is allowed to have only one primary input file, specified in the INPUT
statement. When data from additional input files is required, a READ statement is used.
The READ statement causes a record to be read from another input file, called an auxiliary
input file. You may use as many READ statements as you like in a single run.

By simply adding a READ statement to your request, you automatically make all of the
fields from another whole file available for use in producing your PC file.

Here is how Report Writer processes the primary and auxiliary input files. Report Writer
first reads a single record from the primary input file. (This file is always read sequentially,
beginning with the first record in the file.) Next, if any auxiliary input files were specified,
Report Writer also reads one record from each of those files. (These files are always read
randomly, using a key.) At this point, Report Writer will have read one record from each
of the input files. The fields from all of these records are now available for use in producing
the PC file. These fields can be used:

m as columns of data

m as sort fields

m as control break fields

m in conditional expressions

m in calculations

= and in any other way that other fields can be used

After processing this set of records, Report Writer then repeats the process. Another
record is read sequentially from the primary input file. Then random reads are
performed to each of the auxiliary input files. This next group of records is then used in
making the PC file, and so on. This process is repeated until there are no more records
left in the primary input file.

There is one important thing about auxiliary input files to keep in mind. Since these files
are read randomly, they must be keyed files (or DB2 tables.) Most VSAM files are keyed files.
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In a keyed file, each record has a unique "key" value associated with it. When a random
read is made to such a file, a read key must be specified to identify which record to read.
What read key should Report Writer use when reading a record from an auxiliary input
file? In order to be useful, the auxiliary input record should be somehow related to the
primary input record. Usually, the record from the primary input file will contain the key
of a corresponding record in the auxiliary input file. That key from the primary input file
will be used as the read key.

Note « If you are not familiar with such terms as "keyed files" and "read keys", ask
your programmer to help you determine whether a particular file is keyed or not, and
also to help you decide what read key to use.

How to Use the READ Statement

Now let's look at a concrete example of how to use the READ statement. Begin by
considering page 3-38, which shows a spreadsheet that uses only a primary input file
(the SALES-FILE). This spreadsheet shows information about each sale made by an
employee. This spreadsheet includes columns for two fields that we haven't used in
previous examples, so we'll explain them. They are the EMPL-NUM field and the PRODUCT-
CODE field. The EMPL-NUM is the employee number of the employee who made the sale.
The PRODUCT-CODE is a code that identifies which product was sold to the customer.

Now, let's assume that we want this spreadsheet to also show each employee's social
security number. The social security number is not available in the SALES-FILE. But it is
afield in the EMPL-FILE. (See page 3-11.) In order to produce such a spreadsheet, we need
data from a second input file — the EMPL-FILE.

The EMPL-FILE is a keyed VSAM file. Its key is the 3-byte employee number. The records
in the SALES-FILE also contain an employee number, so we can use that field as the "read
key" to use in reading the EMPL-FILE. We can make the EMPL-FILE an auxiliary input file,
then, by simply adding this statement:

READ: EMPL-FILE  READKEY(EMPL-NUM)

This READ statement tells Report Writer to use the EMPL-NUM field from each record in the
SALES-FILE as a key for reading an auxiliary record from the EMPL-FILE. All control
statements after this READ statement may now refer to the fields in the EMPL-FILE, as well
as to those in the SALES-FILE. So, we can now add the SOCIAL-SEC-NUM field from the
EMPL-FILE to our COLUMNS statement:

COLUMNS: EMPL-NAME = SALES-FILE.EMPL-NUM SOCIAL-SEC-NUM
SALES-DATE CUSTOMER AMOUNT  PRODUCT-CODE
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These Control Statements:

OPTIONS: EXCEL
INPUT:  SALES-FI

LE

COLUMNS: EMPL-NAME EMPL-NUM SALES-DATE CUSTOMER AMOUNT PRODUCT-CODE

Result in this Excel spreadsheet:

-

=| File Edit

Yiew

Insert Format

Tools Data Window Help

k|

0= [EE]¥ ] [F B <]~ [= =] [ZE] [KE]e) x|+
EEEIE]

i ][0 | [e]s[u][EEEE 8%, [€]% =k Pk uk]
44 [3] [ JOHNSON
A B C 1] E F G H ry
1 _|EMPL EMPL |SALES FRODUCT
2 |NAME MUM _|DATE  [CUSTOMER AMOUNT [CODE
3
4 |JOHNSON 37| 3/12/55|ACE ELECTRICAL 101.38 552
5 |BAKER 44| 379885 JACKS CAFE 137 978
6 |MORRISON 42| 3/29/55|STAR MARKET 44.35 507
7 |[MORRISON 42| 3/30/95|A1 PHOTOGRAPHY 29.65 319
8 |SIMPSON 41 4/1/55|EUROPEAN DELI 14.99 516
9 [JOHNSOM 39]  4/1/85[WILLA HOTEL 234.45 526
10 | IDHNS 0N 38| 4/585[MARYS ANTIOUES 993 557
11 | BAKER 44| 4/12/85]JACKS CAFE 135.75 516
12 [THOMAS 45 4/14/85]¥OGURT CITY 9.93 557
13 | JONES 36| 4/15/85|EZ GROCERY 10.25 577
14 | JONES 36| #15/85[TOY TOWN 121.76 507
15 | JONES 36| 41585 TOY TOWN 10.25 977
16 [JOHNSON 37| 4/16/85]ACME BUILDING 500 976
17 |SIMPSON 41| 4/30/5]J & 5 LUMEER 2387 316
18 |0 r
4] 4> |p[\ SALES "T'_‘ Y
Ready [ 4 1 1 7 | |

Figure 3-12 « A spreadsheet that uses only the primary input file
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These Control Statements:

OPTIONS: EXCEL

INPUT:  SALES-FILE

READ: EMPL-FILE READKEY(EMPL-NUM)

SORT: SOCIAL-SEC-NUM

COLUMNS: EMPL-NAME SALES-FILE.EMPL-NUM SOCIAL-SEC-NUM
SALES-DATE CUSTOMER AMOUNT PRODUCT-CODE

Result in this Excel spreadsheet:

- \

050 g = -

=| File Edit View Insert Format Tools Data Window Help
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4 [NAME MU [NUM DATE  |[CUSTOMER AMOUNT [CODE
5
6 _[JOHNSON 38| 47798E1]  4/5/95[MARYS ANTIQUES 9.95 957
7 _[JOHNSON 39| 477o9s1|  441/95[WILLA HOTEL 234.45 926
8_|JONES 36| 12096765) 4/15/95[E7 GROCERY 10.25 s77
9 [JONES 36| 12005765]  4/15/95[TOY TOWN 10.25 977
10 [JOMES 36| 120895765|  4/15/95TOY TOWN 121.76 a07
11 [SIMPSON 41| 112050456]  4/30/95]J & 5 LUMBER 23.67 916
12 [SIMPSON 41| 112080456]  4/1/95[EUROPEAM DELI 14.99 916
13 [THOMAS 45| 77BE3E221|  4/14/95YOGURT CITY 9.95 557
14 |[BAKER 44| 87B1890155]  4/12/95[JACKS CAFE 135.75 916
15 [BAKER 44] B75150156) 3/26/95[JACKS CAFE 137 578
16 [MORRISON 42| 900120556)  3/30/95[A1 PHOTOGRAPHY 29,65 EIE]
17 [MORRISCON 42| 900120555]  3/29/95[STAR MARKET 4435 a07
18 [JOHNSCN 37| 912040334]  3/12/95[ACE ELECTRICAL 101.38 5952 r
4 [4]» [ DOCAT3 ||T|_| F
Ready [ 1 J 1 1 11

Figure 3-13 + A spreadsheet that uses a READ statement to specify an auxiliary input file
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Notice that in the above COLUMNS statement we must now prefix the EMPL-NUM field with
arecord name (like this: SALES-FILE.EMPL-NUM). This is because after the READ statement,
EMPL-NUM is no longer a unique field name. A field by that name exists in both the SALES-
FILE and the EMPL-FILE. (See Appendix F, Files Used in Examples..) Since the EMPL-NUM will
have the same value in both of the records, it doesn't really matter which one we specify
in the COLUMNS statement, but we do have to specify a unique name. In this case we
specified the EMPL-NUM field from the SALES-FILE. (For more information on using
"record names" to qualify field names, see page 4-115.)

Figure 3-13, on page 3-39 shows an Excel spreadsheet obtained by using the above
statements. The spreadsheet now has the desired new column showing each employee's
social security number. Notice that we also sorted the PC file on SOCIAL-SEC-NUM.
Remember that you can use fields from auxiliary input files in any way that you use fields
from the primary input file.

How to Use Multiple READ Statements

You are allowed to use an unlimited number of READ statements in requesting a PC file.
For example, the Excel spreadsheet in Figure 3-14 uses two READ statements.

The primary input file is once again the SALES-FILE, which contains one record for each
sale made by an employee. It is specified in the INPUT statement:

INPUT: SALES-FILE

To obtain additional data about the employee who made each sale, we use a READ
statement for the EMPL-FILE (just like in the preceding example.) The EMPL-NUM field in
the SALES-FILE contains the key necessary to read the correct EMPL-FILE record.

READ: EMPL-FILE READKEY(EMPL-NUM)

To obtain additional information about each product sold, a second READ statement
names the PRODUCT-FILE as an another auxiliary input file. (The PRODUCT-FILE is
described in Appendix F, Files Used in Examples.)

However, there is one minor complication in reading records from this file. The key in
the PRODUCT-FILE records is 4 bytes long. It consists of the letter "P" followed by a 3-byte
product code. The SALES-FILE does not contain a field which can be used directly as the
read key to the PRODUCT-FILE. But, it does contain the 3-byte PRODUCT-CODE field, which
we can use to build the 4-byte read key. A COMPUTE statement is therefore used to create
a new field (called PKEY) which consists of the letter "P" followed by the product code.

This computed field is then used as the read key in the READ statement for the PRODUCT -
FILE:

COMPUTE: PKEY="P’ + PRODUCT-CODE
READ: PRODUCT-FILE READKEY(PKEY)2
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These Control Statements:

OPTIONS: EXCEL

INPUT:  SALES-FILE

READ: EMPL-FILE READKEY (EMPL-NUM)

COMPUTE: PKEY = 'P' + PRODUCT-CODE

READ: PRODUCT-FILE READKEY(PKEY)

SORT: SOCIAL-SEC-NUM

COLUMNS: EMPL-NAME SALES-FILE.EMPL-NUM SOCIAL-SEC-NUM
SALES-DATE CUSTOMER ~ AMOUNT
PRODUCT-CODE  PRODUCT-DESC

Result in this Excel spreadsheet:

- \

050 = PROD -
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5
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W]<[» W[\ Docazia; T I+
Ready [ 1 1 1 1 |

Figure 3-14 + A spreadsheet that uses two READ statements to specify two auxiliary input files
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By having two READ statements in addition to the INPUT statement, the PC file now has
three input files. Data from all of these files can be used in any of the subsequent control
statements. In the Excel spreadsheet in Figure 3-14, the COLUMNS statement uses two fields
from the auxiliary input files. It uses the SOCIAL-SEC-NUM field from the EMPL-FILE, and
the PRODUCT-DESC field from the PRODUCT-FILE:

COLUMNS: EMPL-NAME
SALES-FILE.EMPL-NUM
SOCTAL-SEC-NUM
SALES-DATE
CUSTOMER
PRODUCT-CODE
PRODUCT-DESC

Summary

Here is a summary of what we learned in this lesson:
» the READ statement is used to read records from auxiliary input files

= you may have as many READ statements as you like in a single run

To Learn More

There are some additional features associated with the READ statement which we have not
covered in this lesson. Some of these additional features are discussed as topics in
Chapter 4, Beyond the Basics. Examples of additional features include:

= how to assign a record name to the records read from auxiliary input files
(page 4-115)

= how to read more than one record from the same auxiliary input file (page 4-111)

= how to use data from one auxiliary input file as the read key to another auxiliary
input file (page 4-113)

= what happens when no record is found for a particular read key (page 4-116)

= how to determine whether the read for a particular key was successful or not
(page 4-116)

= how to use the READ statement to obtain data from a DB2 table or view (page 7-7)

The complete syntax for the READ statement is given in Chapter 10, Control Statement
Syntax.
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Introduction

This chapter is a user's guide to some of Report Writer's additional features. Many of the
control statements introduced earlier in Chapter 2, How to Request a Report and Chapter 3,
How to Request a PC File are discussed in more detail in this chapter. Many reports and
PC files won't require these more advanced features. But as your requests become more
and more sophisticated, you may want to use some of the techniques and features
illustrated in this chapter.

Additional Features in the COLUMNS Statement

We saw in previous chapters that the basic purpose of the COLUMNS statement is to name
the columns desired in a report or PC file. The COLUMNS statement also has many other
features that can be used to customize how a report or PC file looks. The following
sections explain:

= how to include a column of literal text in a report or PC file (page 4-4)

= how to change the spacing between report columns (page 4-4)

= how to change the column headings (page 4-7 and page 4-11)

= how to change the width of a column (page 4-11)

= how to change the way dates, times and numbers are formatted (page 4-13)
= how to format dates, times and numbers for international users (page 4-18)
= how to format data as ASCII rather than EBCDIC (page 4-21)

= how to blank out repeating values (page 4-22)

= how to change the justification of data within a column (page 4-24)

= how to change which columns are totalled (page 4-26)

= how to produce multi-line reports or multi-row PC files (page 4-29)

= how to print bar graphs in a report (page 4-34)

= how to put a text (such as a vertical line) between report columns (page 4-34)

= how to change the report margins (page 4-32)

Writing Print Expressions
This section explains:
= how to write print expressions for the COLUMNS statement
m  which fields may appear in the COLUMNS statement
s how to include literal texts in the report lines

= how to specify the number of spaces that should appear between columns
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m how parms can be used to customize the way a column is processed

Some of the features discussed in this section are illustrated in the sample report shown
in Figure 4-1, on page 4-5

The contents of the COLUMNS statement is simply a print expression. Print expressions are
used in a number of different control statements. They tell Report Writer how to build
one print line that will be used in a report. In the COLUMNS statement, the print expression
tells how to build a detail report line for the main body of the report. (When creating PC
files, the print expression tells how to build the output records.)

As with other print expressions in Report Writer, just list one or more items to print.
COLUMNS: iteml itemZ item3 ...
Each item can be either a literal text or a field name.

To put a literal text in a column of the report, simply enclose the text in either
apostrophes or quotation marks. For example, the following statement causes the words
NEW TEL:---------- to appear in each line of a report:

COLUMNS: "NEW TEL:---------- -

To put data from an input file in a column of the report, simply list the desired field
name. (Do not put the field name in apostrophes or quotation marks.) For example, the
following statement causes the contents of the TELEPHONE field to appear in a report
column:

COLUMNS: TELEPHONE

Each field listed must be "available" to Report Writer at the time the COLUMNS statement
is processed. That is, each field name must be one of the following:

= afield from an input file. (An input file is a file named in the INPUT statement, or in
an optional READ statement.)

= a computed field (defined in a preceding COMPUTE statement)
»  a built-in field (see Appendix C, Built-In Fields for a complete list of built-in fields)

As in other print expressions, you may also customize the print line by using optional
spacing factors and parms. So, the full syntax for the COLUMNS statement is this:

COLUMNS: [n] iteml(parms) [n] item2(parms) [n] item3(parms) ...

The optional spacing factor [n] is the number of blank spaces to leave between two
columns in the report. If you omit the spacing factor, the default is for one blank space
to appear between columns. (A spacing factor of zero is allowed if you want no spaces
between two columns of your report.) As an example, the following statement causes 2
blanks to appear between the LAST-NAME and the FIRST-NAME columns, and causes 5
blanks to appear between the FIRST-NAME and the HIRE-DATE columns:

COLUMNS: LAST-NAME 2 FIRST-NAME 5 HIRE-DATE
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INPUT: EMPL-FILE
TITLE: 'TELEPHONE SIGNUP LIST'
COLUMNS:  EMPL-NUM 5
LAST-NAME
FIRST-NAME
'OLD TEL:" O
TELEPHONE 2
'NEW TEL: ---------- '

Produce this Report:

column
® the literal text columns do not have default column headings

TELEPHONE SIGNUP LIST
EMPL LAST FIRST
NUM NAME NAME TELEPHONE
036 JONES JERRY OLD TEL:(415) 555-7653 NEW TEL: ----------
037 JOHNSON THOMAS OLD TEL:(602) 555-6654 NEW TEL: ----------
039 JOHNSON LINDA OLD TEL:(415) 555-6785 NEW TEL: ----------
040 MACDONALD RICHARD OLD TEL:(415) 555-9887 NEW TEL: ----------
041 SIMPSON TIMOTHY OLD TEL:(818) 555-1887 NEW TEL: ----------
042 MORRISON MICHAEL OLD TEL:(818) 555-4748 NEW TEL: ----------
043 CHRISTOPHERSON MELISSA OLD TEL:(602) 555-4556 NEW TEL: ----------
044 BAKER VIVIAN OLD TEL:(415) 555-1209 NEW TEL: ----------
045 THOMAS MARTIN OLD TEL:(415) 555-1152 NEW TEL: ----------
***% GRAND TOTAL (9 ITEMS)
Notes:
the LAST-NAME column is 5 spaces over from the EMPL-NUM column
the literal texts "OLD TEL:" and "NEW TEL: ---------- " appear in each line of the report

® the spacing factor of zero puts zero spaces between the "OLD TEL:" column and the TELEPHONE

Figure 4-1 « Using spacing factors and literal texts in the COLUMN statement
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Note * To change the default spacing factor, use the COLSPACE parm of the OPTIONS
statement (page 10-85.)

The optional parms are used to provide details about how to display individual columns
in the report. You may specify one or more parms, enclosed in parentheses, immediately
following an item in the print expression. (Do not leave a space between the item and
the first parenthesis.) You may use any combination of parms, in any order. Separate the
parms with a comma and/or with one or more blanks. For example, the following
statement has a width parm and a justification parm for the LAST-NAME field:

COLUMNS: LAST-NAME(50,CENTER)  FIRST-NAME

The following table shows what parms are available in the COLUMNS statement.
Subsequent sections of this chapter explain in detail how to use each of these parms.

Column Statement Parms

Description

ACCUM/NOACCUM | Specifies whether the column should be accumulated or not.
Accumulated columns receive totals at control breaks and at the end
of the report. For more information on using these parms, see

page 4-26. The following example specifies that the TOTAL-SALES
column should not be accumulated (and therefore not totalled):

COLUMNS:  TOTAL-SALES(NOACCUM)

ASCI1 Specifies that the final, formatted contents of the column should be
translated from EBCDIC to ASCII. To specify your own EBCDIC-to-
ASCIT translation table, use the ASCIITABLE option in the OPTIONS
statement (page 10-83.) Otherwise, Report Writer uses a default
translation table.

COLUMNS: REGION(CASCII) SALES-DATE(LONGI, ASCII)

For more information on this parm, see page 4-21.

BIZ Means "blank if zero." Specifies that the column should be left blank
whenever the numeric, date or time item contains zeros. The
following example specifies that the TOTAL-SALES and SALES-TIME
columns should be left blank whenever their value is zero.

COLUMNS:  TOTAL-SALES(BIZ) SALES-TIME(BIZ)

‘column Specifies the column heading to be used for an item. For more
heading information on using the column heading parm, see page 4-7. The
following example specifies that the column heading for the LAST-

NAME column should be "SELLERS LAST NAME":
COLUMNS:  LAST-NAME('SELLERS LAST NAME")
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Column Statement Parms

Description

display-format | Specifies how to format the field in the report column. A complete list
of display formats appears in Appendix B, Display Formats. For more
information on using a display format parm, see page 4-13. The
following example specifies that the HIRE-DATE column should be
displayed in the LONG1 format, with the month name spelled out:

COLUMNS:  HIRE-DATE(LONGI)

LEFT/CENTER/ Specifies how to justify the contents of a column. For more
RIGHT information on using a justification parm, see page 4-24. The
following example specifies that the contents of the LAST-NAME
column should be center justified:

COLUMNS:  LAST-NAME(CENTER)

NOREPEAT/ Specifies that "repeating values" in a column should not be printed.
NOREPEATPAGE (Blanks will appear instead.) NOREPEAT specifies that repeated values
should not be printed anywhere except in the first line of each page
and the first line of each control group. NOREPEATPAGE specifies that
repeated values should not be printed anywhere except in the first
line of each page. For example:

COLUMNS:  LAST-NAME(NOREPEAT)

width This numeric parm specifies how wide the report column should be.
For more information on using a width parm, see page 4-12. The
following example specifies that the TOTAL-SALES column of the
report should be only 6 characters wide:

COLUMNS:  TOTALS-SALES(6)

How to Change the Column Headings
This section explains:
= how Report Writer determines default column headings
= how to specify your own column headings
= how to suppress column headings

Most of the features discussed in this section are illustrated in the sample report in Figure
4-2, on page 4-9.

If you do not specify a column heading for a field in the COLUMNS statement, Report Writer
uses a default column heading. The default heading will be:

s the column heading (if any) specified when the field was first defined (in a FIELD or
COMPUTE statement), or
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» the field name itself, broken apart at each dash or underscore, with each part of the
name going onto a separate heading line. (For example, the default column heading
for LAST-NAME is a two-line heading, with "LAST" on one line and "NAME" on the next
line, as illustrated in Figure 4-1, on page 4-5.)

Note ¢ By default, column headings are not automatically generated for multi-line
reports (those using more than one COLUMNS statement.) To learn how to create
column headings for multi-line reports, see the section titled How to Produce Multi—
Line Reports on page 4-29.

To specify your own column heading for a field, put your column heading in parentheses
immediately after the field name. (Do not leave a space between the field name and the
first parenthesis.) Enclose the column heading in either apostrophes or quotation marks.

Example
COLUMNS:  LAST-NAME("EMPLOYEE'S LAST NAME")

The above statement would cause the text "EMPLOYEE'S LAST NAME" to be used as the
column heading for the LAST-NAME column. Since this is a rather long heading, you may
want to split it onto two lines. Use the "vertical bar" character (|) within the column
heading text to indicate where to split the text into separate lines. You may use as many
lines for the column heading as you like, but most reports look best with no more than
three or four lines of column headings. Here is an example of the use of the vertical bar
to break the column heading into two lines:

COLUMNS:  LAST-NAME("EMPLOYEE'S LAST NAME")

The example above will cause a two-line column heading to be used for the LAST-NAME
column. The first heading line will contain the word "EMPLOYEE'S", and the second line
will have the words "LAST NAME". The following example shows how to make a three—
line column heading for the SEX column:

COLUMNS:  SEX('S E X')

In the above statement, each of the three column headings lines now has only one
character. Since the SEX field is also only one character long, the column will now default
to being one character wide, rather than three. Stacking column headings like this can
help you squeeze more columns into your report.

Note ¢ The vertical bar is the "Shift 1" key on most mainframe terminals. Some PC
keyboards that emulate mainframe terminals do not have a key that shows the
straight vertical bar. (The "pipeline" character is not the same as the vertical bar.) On
many of these keyboards, the right-hand square bracket key (]) is used to send a
vertical bar to the mainframe while in emulator mode.
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INPUT:  EMPL-FILE

TITLE: "EMPLOYEE LISTING'

COLUMNS: LAST-NAME("EMPLOYEE'S LAST NAME™)
FIRST-NAME('NAME ")
EMPL-NUM(C" ")

HIRE-DATE("")

SEX('S E X")

SEX

tommooo-o- "("DELIVERY DATE")

Produce this Report:

EMPLOYEE LISTING

S
EMPLOYEE'S E DELIVERY
LAST NAME  NAME X SEX  DATE
JONES JERRY 036 01/31/80 M M ----------
JOHNSON THOMAS 037 06/21/75 M M ----------
JOHNSON LINDA 039 11/25/79 F F ----------
MACDONALD RICHARD 040 07/04/82 M M ----------
SIMPSON TIMOTHY 041 12/01/82 M M ----------
MORRISON MICHAEL 042 11/30/79 M M ------=---
CHRISTOPHERSON MELISSA 043 08/15/81 F F ----------
BAKER VIVIAN 044 06/04/82 F F ----------

M

THOMAS MARTIN 045 06/04/82

**% GRAND TOTAL (9 ITEMS)

Notes:

the FIRST-NAME column heading ("NAME") is left-justified

the EMPL-NUM column has no column heading, but does have the underscores
the HIRE-DATE column has no column heading, and no underscores

the SEX column with the stacked heading takes up only one character

the column of literal text now has a column heading

Figure 4-2 « Specifying your own column headings
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You may use the HDGSEP parm of the OPTION statement to select a different character to
use as the separator character for column heading texts (page 10-89.) Here is an example
that uses a slash, rather than a vertical bar, to separate column headings lines:

OPTION: HDGSEP('/")
COLUMNS: LAST-NAME("EMPLOYEE'S/LAST NAME") SEX('S/E/X")

Note ¢ If you find that you frequently have to override column headings in the
COLUMNS statement, consider changing the field's default column heading. Default
column headings are specified in the FIELD statement (page 6-35) or the COMPUTE
statement (page 10-31.)

Column headings are automatically centered over their columns in reports (but notin PC
files.) Therefore, you do not need to try to add extra spaces within your column headings
to force correct alignment. If for some reason you want left- or right-justified column
headings, then you could include enough leading or trailing blanks within the heading
text to take up the whole width of the column. For example, if LAST-NAME is a 15 character
column, and you want the column heading "NAME" to be appear left-justified over it, use
11 trailing blanks within the column heading text, like this:

COLUMNS:  LAST-NAME( 'NAME ")
You can also use leading blanks to force right—justification of a column heading:
COLUMNS:  AMOUNT(" AMOUNT ")

If you do not want any column heading for a particular column, you can use an all blank
column heading text, like this:

COLUMNS: LAST-NAME(" ")

The above example causes blanks to be used as the column heading for the LAST-NAME
column in the report.

Following the last column heading line, Report Writer prints an additional line of
underscores to indicate the exact width of each column. (This underscore line overprints
the final column heading text line— it is not a separate print line.) These underscores
appear even for columns with blank column heading texts. To suppress even the
underscores for a column, use a null column heading text — without even blanks within
it.

Example

COLUMNS:  LAST-NAME('")

The above example causes the LAST-NAME column to appear with no column headings
and with no underscores.

To suppress all column headings, use the NOCOLHDGS parm of the OPTIONS statement
(page 10-93.) This option means that no column headings (and no underscore line)
should print. This is often used when you want to specify all of the column heading lines
yourself, using TITLE statements.
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Some printers do not support the overprinting of lines (as is needed to properly print the
underscore line after the column headings.) If this is the case and you want to suppress
the entire underscore line, use the NOOVERPRINT parm of the OPTION statement (as
described on page 10-94.)

Column headings are not automatically generated for columns of literal text. You may,
however, specify your own column headings for literal texts just as you would for a field.
The following example illustrates how to specify a column heading for a column of
literal text:

COLUMNS:  '---------- "('DELIVERY DATE")

Special Options Related to Column Headings

The following table summarizes the options that affect the column headings. Use an
OPTIONS statement to specify these options (page 10-81.)

Options Related to Column Headings

Description

COLHDGONCE Suppresses titles and prints the column headings just once at the
beginning of the report. Report will have no page breaks.

HEADINGSEP(' ') Specifies the column heading separator character to be used in
the COLUMNS statement. This character indicates where a column
heading text should be split onto a new line. The default column
heading separator character is the vertical bar.

HGCOLHDG Specifies that "Harvard Graphics style" column headings are
wanted. When specified, only a single line will be used for the
column headings. This is useful when creating PC files whose first
record should contain a "legend" for each of the data columns.

MULTICOLHDG Specifies that column headings are wanted for a report that
contains multiple COLUMNS statements. (The default is to suppress
column headings when more than one COLUMNS statement is
specified.) When MULTICOLHDG is specified, column headings will
be generated for the items in the first COLUMNS statement.

NOCOLHDGS Suppresses all column headings. Does not affect titles. Report will
have normal page break processing.

NOOVERPRINT Specifies that no "overprinting" is wanted. When specified, the
underscore line for the column headings will be single spaced
rather than overprinted.

NOTITLES Suppresses all titles and column headings. Report will have no
page breaks.
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Options Related to Column Headings

Description

NOUNDERSCORES | Suppresses the underscore line that normally prints "under" the
column headings. This option is useful when creating reports that
will be viewed online.

TITLEONCE Prints titles (and any column headings) just once at the
beginning of the report. Report will have no page breaks.

How to Change the Width of a Column

m 4-12

This section explains:
s how Report Writer determines the default width of a column
= how to specify your own column width

Most of the features discussed in this section are illustrated in the sample report in Figure
4-3, on page 4-15.

Report Writer considers several factors when deciding what size to make each column,
including:

» the number of characters in a character field (or literal)

= how many digits will likely be needed to display numeric fields, including the Grand
Total value at the end of the report

s the width of the column heading

Based on these considerations, Report Writer chooses a default width for each column.
You may need to change this width in some cases. Do this by enclosing a numeric width
parm in parentheses immediately after the field name. (Do not leave a space between the
field name and the first parenthesis.)

For example, there may be too much data in a report to fit on the page. In this case, you
might use a width parm to shorten some of the larger character fields. The following
example shortens the LAST-NAME field to only 10 characters:

COLUMNS: LAST-NAME(10)

Of course, any last names containing more than 10 characters will be truncated in the
report column.

Note ¢ Numeric columns are never truncated. Doing so might lead to misleading
figures appearing in the report. Instead, if a column is too small to display all
significant digits (or a minus sign) for a numeric field, the column will be filled with
a "size" error indicator (which looks like this: ****xSx***%)_Fjoyre 4-3, on page 4-15
shows an example of this.
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When shortening columns, it is possible to specify a column width that is shorter than
the column headings. In this case, the column headings will also be truncated. Therefore,
when specifying a shorter column width you may also need to specify new column
headings. The new column headings should be broken into parts small enough to fit
within the specified column width. Here is an example of a COLUMNS statement which
specifies a column width of only 3, and also specifies column headings that are only 3
characters long:

COLUMNS: LAST-NAME(3,'LST NAM")

As mentioned above, you may occasionally see a "size" error indicator (****S****) in a
numeric column. This means that the column wasn't wide enough to display all the
digits in the number. Sometimes, a column will be wide enough to display the numeric
value in the regular report lines, but will not be big enough to display the Grand Total
value at the end of the report. In these cases you need to widen the column to provide
enough room to display the Grand Total value. For example, the following COLUMNS
statement allows 22 characters for the TOTAL-SALES field:

COLUMNS: TOTAL-SALES(22)

Note that this does not mean that there will be room for 22 digits to print in the column.
The 22 character width of the column will also includes such things as commas, a
decimal point, and a minus sign, if necessary.

Another way to widen a numeric column is to use a large PICTURE as an override display
format. (Display formats are discussed beginning on page 4-13.) The following example
also widens the TOTAL-SALES column to 22 characters, and has the advantage of making
it easier to visualize how many digits that will accommodate:

COLUMNS: TOTAL-SALES(PIC'ZZZ,777,777,7717,779.99")

How to Change the Way Dates, Times and Numbers Are Formatted
This section explains:
s what a display format is
» the default display formats used to display data

= how to specify your own display format

PCFile Note ¢ Display formats should not normally be used when creating PC files.
Report Writer chooses the display format needed to create an import file for the PC
program specified in the OPTIONS statement. After importing your PC file into a PC
spreadsheet, you can use the PC program's features to change the way dates or
numbers are formatted.

Most of the features discussed in this section are illustrated in the sample report in Figure
4-4, on page 4-17.
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When formatting data in a report (especially dates, times and numbers), there are several
decisions to make. For example, a date might be formatted in any of the following ways
(to list just a few possibilities):

12/31/90
DECEMBER 31, 1990
31 DEC 90

Similarly, a numeric value might be formatted in any of these ways (and others):

1,234
1,234.000
1234
0001234
$1,234
+1234

Time values can be formatted in the following ways, among others:

12:34:56
12:35

Report Writer supports many different display formats that indicate exactly how to
format a field in a report. A complete list of these display formats is found in Appendix B,
Display Formats.

If you do not specify a display format in the COLUMNS statement, Report Writer uses a
default display format. This will be:

» the display format (if any) specified when the field was first defined (in a FIELD or
COMPUTE statement), or

» the display format (if any) specified in a previous OPTIONS statement's FORMAT parm
(see page 10-88.) (Use the FORMAT option if you want to change the way all dates,
times or numbers in your report are formatted.)

» the default display format shown in the table on page B-8.

To specify your own display format for a field, put a display format parm in parentheses
immediately after the field name. (Do not leave a space between the field name and the
first parenthesis.) Be sure to use a display format that is valid for the field's data type.
(For example, you cannot request that a numeric field be displayed with a date display
format.)

Here is an example of specifying display formats in the COLUMNS statement:

COLUMNS: LAST-NAME
SOCTAL-SEC-NUM(PIC'999-99-9999")
HIRE-DATE(LONGI)
STATUS-BYTE(HEX)
TOTAL-SALES(DOLLAR)
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These Control Statements:

INPU
TITL
coLu

T:  EMPL-FILE

B8 "EMPLOYEE LISTING'

MNS: EMPL-NUM(3)

LAST-NAME

LAST-NAME(10)

LAST-NAME(3, 'LST NAM')

HIRE-DATE

HIRE-DATE(5)
TOTAL-SALES(22)
TOTAL-SALES(8)

Produce this Report:

EMPLOYEE LISTING
EMP LAST LAST LST  HIRE HIRE TOTAL TOTAL
NUM NAME NAME NAM ~ DATE  DATE SALES SALES
036 JONES JONES JON 01/31/80 01/31 42,509.89 *x**Sxxk
037 JOHNSON JOHNSON JOH 06/21/75 06/21 86,999.24 **xxSkrx
039 JOHNSON JOHNSON JOH 11/25/79 11/25 SR 023 85 SRS A
040 MACDONALD MACDONALD MAC 07/04/82 07/04 2,560.98 2,560.98
041 SIMPSON SIMPSON SIM 12/01/82 12/01 8,723.88 8,723.88
042 MORRISON MORRISON  MOR 11/30/79 11/30 98,054.99 ***xSkirx
043 CHRISTOPHERSON CHRISTOPHE CHR 08/15/81 08/15 47,665.31 *HHkKkShxx
044 BAKER BAKER BAK 06/04/82 06/04 92,125.89 ***ASHH*
045 THOMAS THOMAS THO 06/04/82 06/04 60,193.49 ****Sxs*
***% GRAND TOTAL (9 ITEMS) BB 2R RIS
Notes:
® the EMPL-NUM column is 3 bytes wide, causing the default column headings to be truncated
® the second LAST-NAME column has been shortened to 10 bytes
® the third LAST-NAME column is shortened to 3 bytes, and also specifies shortened column headings
® the second HIRE-DATE column has been shortened to 5 characters so that only the month and day
appear
® the first TOTAL-SALES column has been widened to accommodate numbers into the hundreds of
trillions

® the second TOTAL-SALES column has been shortened so much that "size" errors now occur for large
values, resulting in the ****S*** size error indicator

Figure 4-3 « Specifying the width of report columns
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The previous statement specifies that:

m the SOCIAL-SEC-NUM field should be formatted with leading zeros not suppressed, and
with dashes in the appropriate positions

» the HIRE-DATE field should be formatted with the month name completely spelled out
= the STATUS-BYTE field should be shown in it hexadecimal representation

m the TOTAL-SALES field should be formatted with a floating dollar sign.

Note * You can change the delimiter used to format date fields by using the
DATEDELIM option. For example:

OPTIONS: DATEDELIM('—")

The above statement causes a dash (—) to be used as the delimiter, rather than a slash
(/), when formatting dates. Thus, if the above statement was used, a date formatted with
the DD-MM-YY display format might look like this:

31-12-95

Note * You can change the delimiter used to format time fields by using the
TIMEDELIM option. For example:

OPTIONS: TIMEDELIM('.")

The above statement causes a dot ( .) to be used as the delimiter, rather than a colon (:),
when formatting times. Thus, if the above statement was used, a time formatted with the
HH-MM display format might look like this:

12.30

Note * The same display format used in formatting data for the regular report lines
is also used to format the data in the total line, and in any other statistical lines
requested. This means, for example, that if you want to see an extra decimal digit for
a column's average value (at a control break), you should specify a PICTURE that has
the correct number of decimal digits in the COLUMNS statement. Figure 4-8, on

page 4-27 shows an example of this.

Note * You can also specify the BIZ ("blank if zero") parm along with a display
format. That causes all non-zero data to be formatted according to the display
format. However, whenever the value to be formatted is zero, the column will be left
blank. You can use the BIZ parm with numeric, date and time fields.
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These Control Statements:

INPUT:  EMPL-FILE
TITLE: "EMPLOYEE LISTING'
COLUMNS: EMPL-NUM

LAST-NAME
SOCIAL-SEC-NUM(PIC'999-99-9999")
HIRE-DATE(LONG1)
STATUS-BYTE(HEX)
TOTAL-SALES(DOLLAR)

Produce this Report:

EMPLOYEE LISTING
SOCIAL
EMPL LAST SEC HIRE STATUS TOTAL
NUM NAME NUM DATE BYTE SALES
036 JONES 012-09-8765 JANUARY 31, 1980 C1 $42,509.89
037  JOHNSON 912-04-0334 JUNE 21, 1975 C1 $86,999.24
039  JOHNSON 004-77-9981 NOVEMBER 25, 1979 C1 $75,023.55
040 MACDONALD 889-79-0013 JULY 4, 1982 40 $2,560.98
041 SIMPSON 112-05-0456 DECEMBER 1, 1982 C1l $8,723.88
042 MORRISON 900-12-0556 NOVEMBER 30, 1979 C1 $98,054.99
043 CHRISTOPHERSON 415-09-0761 AUGUST 15, 1981 C1 $47,665.31
044 BAKER 878-19-0156 JUNE 4, 1982 C1 $92,125.89
045 THOMAS 776-83-8221 JUNE 4, 1982 C1l $60,193.49
**%% GRAND TOTAL (9 ITEMS) $513,857.22
Notes:
® the SOCIAL-SEC-NUM column shows leading zeros, and has dashes in the appropriate places
® the HIRE-DATE columns shows the date in the LONG1 format, with the month name spelled out
® the STATUS-BYTE is shown in its hexadecimal representation
® the TOTAL-SALES column has a floating dollar sign
[ ]

the Grand Total line uses the same display format for TOTAL-SALES as the regular report lines

Figure 4-4 - Customizing the way dates and numbers are formatted in a report
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Formatting Tips for International Users
This section
= suggests some options that international users may wish to use when creating reports

The following table contains a number of options of special interest to international
users. The report in Figure 4-5, on page 4-20 uses some of these options.

Options of Interest to International Users

OPTIONS Statement Parm Description Example

FORMAT (DD-MM-YY) Makes DD-MM-YY the default date 31/12/96
display format. All dates in the
report will now appear as
"DD/MM/YY" by default.

DATEDELIM('.") Makes a dot (or dash) the standard | 31.12.96
DATEDELIM("-") delimiter used to format all dates in | 31-12-96

the report.
TIMEDELIM('.") Makes a dot (or dash) the standard | 12.34.56
TIMEDELIM(*-") delimiter used to format all times in | 12-34-56

the report.
FORMAT (DOTSEP) Makes DOTSEP the default display 1.234.567,89

format for all numeric fields in the
report. A dot is used to separate
thousands and millions, etc. A
comma indicates where the decimal
digits begin.

FORMAT(PIC'ZZZ 777 779.9") Makes the default numeric display |1 234 567.8
format the specified picture. Spaces
are used to separate thousands,
millions, etc.

FORMAT(PIC'ZZ 777 779V,9") Makes the default numeric display |1 234 567,8
format the specified picture. Spaces
are used to separate thousands,
millions, etc. A comma is used to
separate the decimal digits.
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Options of Interest to International Users

OPTIONS Statement Parm Description Example

PIC'Z77Z.779V,99 DM’ Use a PICTURE display format similar | 123.456,78 DM
to this to print currency symbols
(like DM) after a numeric value.

DDMMYYLIT Tells Report Writer that all date INCLUDETF:
literals in the control statements are | SALES-DATE
in DD/MM/YY or DD/MM/YYYY format. > 31/12/98
Note: the slash is always used as the AND
delimiter in date literals. The < 28/2/2001

DATEDELIM option, if any, only
changes the way dates are formatted
in the output— not the way date
literals are written in control
statements.

Of course, you can use any combination of the above options in a single OPTIONS
statement:

OPTIONS: FORMAT(DOTSEP,DD-MM-YY) DATEDELIM('-") TIMEDELIM('.') DDMMYYLIT

If you would like to use some of these options as the default for all reports in your
company, put the desired OPTIONS statement in a special member of your Report Writer
Copy Library. Then, under MVS, use the SWOPTION DD to point to that member. Report
Writer will process the statements in that member before it processes the other control
statements (page 8-13.) Under VSE, use a COPY statement to copy that member at the
beginning of your requests.
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These Control Statements:

COLUMNS:  EMPL-NUM

LAST-NAME
HIRE-DATE
TOTAL-SALES
TOTAL-SALES(PIC'ZZZ 779V,99')

OPTIONS:  FORMAT(DOTSEP, DD-MM-YY)

INCLUDEIF: HIRE-DATE > 31/12/1975

DATEDELIM(".") DDMMYYLIT

INPUT: EMPL-FILE
TITLE: "INTERNATIONAL EMPLOYEE LISTING'
TITLE: "HIRED AFTER 31 DECEMBER 1975'

Produce this Report:

EMPL LAST
NUM NAME
036 JONES

039 JOHNSON

040 MACDONALD

041 SIMPSON

042 MORRISON

043 CHRISTOPHERSON
044 BAKER

045 THOMAS

Y.
25.
04.
01.
30.
15.
04.
04.

HIRE
DATE

*** GRAND TOTAL (8 ITEMS)

01.
11.
07.
12.
11.
08.
06.
06.

80
79
82
82
79
81
82
82

INTERNATIONAL EMPLOYEE LISTING
HIRED AFTER 31 DECEMBER 1975

TOTAL
SALES

42.
75.
2.

8

98.
47.
92.

60

426

509,89
023,55
560,98
.723,88
054,99
665,31
125,89
.193,49

TOTAL
SALES

42
75

2

8
98
47
92
60

.857,98 426

509,89
023,55
560,98
723,88
054,99
665,31
125,89
193,49

857,98

Notes:

for the report.

® the FORMAT option makes DOTSEP and DD-MM-YY the default numeric and date display formats

the DATEDELIM('.") option causes all dates to be formatted using dots rather than slashes.

the DDMMYYLIT options means that all date literals will be in DD/MM/YY (or DD/MM/YYYY) format.

Note that slashes are still required in date literals.
® the INCLUDEIF statement uses a date literal in DD/MM/YY format to select records whose HIRE-

DATE is after December 31, 1975

the first TOTAL-SALES column uses the default display format (DOTSEP)

the second TOTAL-SALES column uses an override PICTURE that has blanks as the separator character

and a comma as the decimal character.

Figure 4-5 « A report with international formatting options
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Additional Features in the COLUMNS Statement

How to Format a Column in ASCII

Most PC's, network servers and mini-computers work with ASCIT data, rather than the
EBCDIC data used on mainframes. An easy way to convert Report Writer's output from
EBCDIC to ASCIT 1s to let the file transfer program do it for you as you download your
file from the mainframe.

However, this method cannot be used in cases where a record contains binary data as
well as character data. In such situations, use the ASCII parm to tell Report Writer to
format certain output columns in ASCIT instead of EBCDIC.

When the ASCII parm is specified, Report Writer first formats the column (in EBCDIC) in
the normal way. That is, it uses the correct display format, it processes any BIZ parm, any
NOREPEAT parm, and so on. Then, the final, formatted column is translated from EBCDIC
to ASCII. (If desired, you can specify your own EBCDIC-to-ASCII translation table using
the ASCIITABLE option in the OPTIONS statement. Otherwise, a default translation table is
used.)

Here are a few other points related to creating ASCIT output files:

m the ASCII parm does not affect the column headings for a column. (Of course, when
creating output files, column headings are normally suppressed.)

m the ASCIT parm may only be specified for fields appearing in the COLUMNS statement
(not for literals.) To put an ASCIT literal in your output, first use a COMPUTE statement
to create a character field containing your literal:

COMPUTE: ADDRESS-LIT = 'ADDRESS'
COLUMNS: ADDRESS-LIT(ASCII) ADDR-LINEI(ASCII)

Another method (especially for short literals like spaces) is to specify them in ASCII
yourself, as hex literals:

COMPUTE: ADDRESS-LIT = 'ADDRESS'
COLUMNS: ADDRESS-LIT(ASCII) O X'20" O ADDR-LINE1(ASCII)

= use the COLSEP option if you want to separate the columns in your output file with an
ASCIT character (such as a space or a comma). For example, to put an ASCII space (hex
'20') between the columns of a report, specify:

OPTIONS: COLSEP(X'20")

= you may want to append ASCIT CR/LF ("carriage return/line feed") codes (ASCII 0DOA)
to the end of each output record:

COLUMNS: NAME(ASCII) SALES-DATE(ASCII) SALES-TIME(ASCII) X'ODOA'

» the #ASCII built-in function (described in Appendix D, Built-In Functions) is another
tool available for converting data from EBCDIC to ASCII.

CIMS Report Writer User Guide 4-21 =



®  Beyond the Basics

Additional Features in the COLUMNS Statement

How to Blank Out Repeating Values

m 4-22

This section explains:
= how to print blanks in a column instead of a repeating value
= how a repeating value in the first line of a control group is handled

Most of the features discussed in this section are illustrated in the sample report in
Figure 4-6.

The NOREPEAT parm in a COLUMNS statement tells Report Writer to blank out a column
whenever it would contain the same value as in the previous line. However, the column's
value is always shown (even if it is a repeated value) in two cases:

= in the first detail line of each new page

= in the first detail line of a new control group (that is, in the first detail line after a
control break)

Example
COLUMNS: LAST-NAME(NOREPEAT)

The above statement tell Report Writer not to print repeating values of the LAST-NAME
field.

If you prefer to also blank out repeating values in the first line of each control group, use
the NOREPEATPAGE parm instead of NOREPEAT. That parm causes repeat values to be
blanked out everywhere except in the first detail line of each new page.
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Additional Features in the COLUMNS Statement

These Control Statements:

INPUT:  SALES-FILE

SORT: REGION EMPL-NAME
COLUMNS: REGION(NOREPEAT)

EMPL-NAME
SALES-DATE
CUSTOMER
AMOUNT

TAX

EMPL-NAME(NOREPEAT)

TITLE: 'LIST OF SALES BY REGION'

Produce this Report:

EMPL EMPL
REGION NAME NAME

EAST ~ MORRISON  MORRISON
MORRISON
SIMPSON SIMPSON
SIMPSON
NORTH  JOHNSON JOHNSON
JOHNSON
JONES JONES
JONES
JONES
SOUTH  JOHNSON JOHNSON
JOHNSON
WEST  BAKER BAKER
BAKER
THOMAS THOMAS

*** GRAND TOTAL (14 ITEMS)

LIST OF SALES BY REGION

SALES
DATE

03/30/95
03/29/95
04/30/95
04/01/95
04/05/95
04/01/95
04/15/95
04/15/95
04/15/95
04/16/95
03/12/95
03/26/95
04/12/95
04/14/95

CUSTOMER

Al PHOTOGRAPHY
STAR MARKET

J & S LUMBER
EUROPEAN DELI
MARYS ANTIQUES
VILLA HOTEL

EZ GROCERY

TOY TOWN

TOY TOWN

ACME BUILDING
ACE ELECTRICAL
JACKS CAFE
JACKS CAFE
YOGURT CITY

AMOUNT

29.
44.
23.
14.
9
234.
10.
10.
121.
500.
101.
137.
135.
Of

1,383.

65
35
87
99
98
45
25
25
76
00

00

75
98

66

TAX

[

w
O WO ONOOPPOORFRNH

83.

.78

66

.43
.90
.60
.07
.62
.62
.31
.00

.22
35
.60

05

Notes:

blanked out

® the second EMPL-NAME column does not use the NOREPEAT parm, for comparison

® the NOREPEAT parm for REGION and EMPL-NAME causes repeated values in those columns to be

Figure 4-6 « Areport that blanks out repeating values
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How to Change the Justification of Data within a Column
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This section explains:
= how data is normally justified within a column

»  how to specify that the data within a column should be left-, center—, or right-
justified

Most of the features discussed in this section are illustrated in the sample report in Figure
4-7, on page 4-25.

By default, Report Writer justifies fields in the following manner:

Type of Data Default Justification

Character None
Numeric Right-justified
Date None
Time Right-justified
Bit None

To change the way data is justified within a column, simply specify a justification parm
(LEFT, CENTER, or RIGHT) in parentheses immediately after the field name. (Do not leave
a space between the field name and the first parenthesis.)

For example, the following statement specifies that the LAST-NAME field should be right-
justified, the FIRST-NAME field should be center-justified, and the TOTAL-SALES field
should be left-justified.

COLUMNS: LAST-NAME(RIGHT) FIRST-NAME(CENTER) TOTAL-SALES(LEFT)

Note ¢ You may also abbreviate LEFT, CENTER and RIGHT as LJ, CJ and RJ, respectively.

Note ¢ The maximum width allowed for columns that are to be justified is 256
characters.

Note ¢ The use of a large column heading or a large width parm can result in a report
column that is bigger than the area actually needed to display the contents of
character, date and bit fields. In such cases, the field's actual (smaller) display area
is centered within the area reserved for the entire column. Justification, if any, is
performed only within the (smaller) area actually used to display the field's contents.
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Additional Features in the COLUMNS Statement

These Control Statements:
INPUT:  EMPL-FILE
TITLE: 'EMPLOYEE LISTING'
COLUMNS: EMPL-NUM
LAST-NAME (RIGHT)
FIRST-NAME(CENTER)
TOTAL-SALES(LEFT)
Produce this Report:
EMPLOYEE LISTING
EMPL LAST FIRST TOTAL
NUM NAME NAME SALES
036 JONES JERRY 42,509.89
037 JOHNSON THOMAS 86,999.24
039 JOHNSON LINDA 75,023.55
040 MACDONALD RICHARD 2,560.98
041 SIMPSON TIMOTHY 8,723.88
042 MORRISON MICHAEL 98,054.99
043  CHRISTOPHERSON MELISSA 47,665.31
044 BAKER VIVIAN 92,125.89
045 THOMAS MARTIN 60,193.49
**%* GRAND TOTAL (9 ITEMS) 513,857.22
Notes:
® the EMPL-NUM column has no justification parm
® the LAST-NAME column is right-justified
® the FIRST-NAME column is center-justified
® the TOTAL-SALES column is left justified
® the Grand Total line uses the same justification for TOTAL-SALES as the regular report lines

Figure 4-7 « Specifying how to justify data within the report columns
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Additional Features in the COLUMNS Statement

How to Specify Which Columns to Total

m 4-26

This section explains:

= how Report Writer determines which columns to print totals (and other statistics)
for

= how to explicitly specify that a column should or should not be included in total and
statistics lines

= how to print totals for time fields

Most of the features discussed in this section are illustrated in the sample report in Figure
4-8, on page 4-27.

There are a number of statistical lines that can be printed at the end of a report, as well
as at control breaks. The total line is the most common statistical line. By default, a total
line automatically prints at the end of the report (the "Grand Totals") and at each control
break. The other statistical lines are:

m the average line

» the non-zero average line

s the maximum line

s the minimum line

m the non-zero minimum line

These other statistical lines do not print unless specifically requested (in either a SORT or
a BREAK statement.)

For a column to appear in any of the statistical lines, Report Writer must accumulate
information about it as the report is being produced. For example, it must accumulate
the column's total value, its average value, etc. Each field that is accumulated
automatically appears in all statistical lines printed.

Which fields are accumulated? By default, all numeric columns are accumulated. So, by
default, all numeric columns appear in the total line, and any of the other statistical lines
that are printed.

The one exception to this rule is numeric fields that are displayed using a PICTURE which
contains special characters. (Special characters include such things as parentheses,
imbedded dashes, asterisks, etc.) By default, numeric fields displayed with such a
PICTURE are not accumulated and therefore do not appear in the total line and other
statistical lines. To illustrate this exception, consider the following COLUMNS statement:

COLUMNS: TELEPHONE(PIC'(999) 999-9999")

The telephone number column in this report would not be accumulated, even though
TELEPHONE is defined as a numeric field (see Appendix F, Files Used in Examples.) The
special characters in the PICTURE (namely the parentheses) suggest that totals, averages,
etc. would not be appropriate for this field.
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Additional Features in the COLUMNS Statement

These Control Statements:

INPUT:  EMPL-FILE

TITLE:  '"EMPLOYEE LISTING'

COLUMNS: EMPL-NUM
LAST-NAME
TELEPHONE(PIC'(999) 999-9999")
TOTAL-SALES
TOTAL-SALES(NOACCUM)
NUM-ACCOUNTS(PIC'Z,779.9")

BREAK: #fGRAND AVERAGE

Produce this Report:

EMPLOYEE LISTING

EMPL LAST TOTAL TOTAL NUM

NUM NAME TELEPHONE SALES SALES ACCOUNTS
036 JONES (415) 555-7653 42,509.89 42,509.89 78.0
037  JOHNSON (602) 555-6654 86,999.24 86,999.24  128.0
039  JOHNSON (415) 555-6785 75,023.55 75,023.55 104.0
040 MACDONALD (415) 555-9887 2,560.98 2,560.98 6.0
041 SIMPSON (818) 555-1887 8,723.88 8,723.88 16.0
042 MORRISON (818) 555-4748 98,054.99 98,054.99 154.0
043 CHRISTOPHERSON (602) 555-4556 47,665.31 47,665.31 65.0
044 BAKER (415) 555-1209 92,125.89 92,125.89 147.0
045 THOMAS (415) 555-1152 60,193.49 60,193.49 118.0
*%*% GRAND TOTAL (9 ITEMS) 513,857.22 816.0
**% AVERAGE VALUE 57,095.25 90.7

Notes:

® the TELEPHONE field is not accumulated by default, since its PICTURE includes special characters

® the first TOTAL-SALES column is accumulated by default, and appears in the total and average lines

® the second TOTAL-SALES is not accumulated (due to the NOACCUM parm) and does not appear in
the total or average lines

® the NUM-ACCOUNTS column is displayed with a PICTURE that includes one decimal digit, so that
the average line will also contain one decimal digit for that column

® the BREAK: #GRAND statement specifies that averages should print along with the Grand Totals at the
end of the report

Figure 4-8 « Specifying which columns to total
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To state Report Writer's default more precisely: all numeric columns except those formatted
with special characters are accumulated and appear in the statistical lines of the report.

You may, however, override this default and explicitly state whether any numeric field is
to be accumulated or not. Take as an example the DEPT-NUM field, which is defined as a
numeric field (see Appendix F, Files Used in Examples.) By default, the DEPT-NUM column
would be accumulated since it is a numeric field. Yet, it makes no sense to total or to
average the department number. In the case of this field you want to specify that the
DEPT-NUM field should not be accumulated.

This is normally done when a field is first defined— in either a FIELD or a COMPUTE
statement. Specifying the NOACCUM parm in those statements indicates that the field should
not be accumulated. By specifying this parm when a field is first defined, you avoid
having to specify NOACCUM in the COLUMNS statement of every report that uses that field.
Here is how the DEPT-NUM field was defined so that it is not accumulated (and therefore
does not appear in totals lines):

FIELD: DEPT-NUM LENGTH(1) TYPE(NUM) NOACCUM

A similar parm is available in the COMPUTE statement to specify that a computed field
should not be accumulated:

COMPUTE: NEW-DEPT-NUM(NOACCUM) = 900 + DEPT-NUM

There is also a similar ACCUM parm that can be specified when a field is defined. This parm
explicitly specifies that a numeric field should be accumulated and appear in the total
(and statistical) lines. Use this parm if you do wish to total a field that is formatted with
special characters.

You may also explicitly state whether or not to accumulate a particular numeric field
directly in the COLUMNS statement. Use the ACCUM or NOACCUM parm in parenthesis
immediately after the field name. Such a parm in the COLUMNS statement overrides (for
the current report only) any other parm that may have been specified in the FIELD or
COMPUTE statement.

Example
COLUMNS: TOTAL-SALES(ACCUM)  DEPT-NUM(NOACCUM)

In the above example, the total sales column would be accumulated, and the department
number field would not be accumulated, regardless of what was specified in their FIELD
statements. Therefore, the TOTAL-SALES columns would appear in the total and other
statistical lines. And the DEPT-NUM field would not appear in any of the statistical lines.

By default, Report Writer does not total any time fields. However, if you have a time field
which is a duration or interval (as opposed to a time of day), you may want to total it in
your report. You can do this by specifying the ACCUM parm for your time field.

Example
COLUMNS: TIME-ON-PHONE(ACCUM)

The above statement would cause the TIME-ON-PHONE field to be totalled at the Grand
Total line and at control breaks. It makes sense to total this time field, since it represents
a duration (time spent on the telephone) rather than a time of day.
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Note * The same display format used in formatting data for the regular report lines
is also used to format the data in the total line, and in any other statistical lines
requested. This means, for example, that if you want to see two decimal digits for a
particular field in the average line, you should also specify that two decimal digits
print in the regular report column. Do this by specifying a PICTURE that has two
decimal digits in the COLUMNS statement. An example of this (but using only one
decimal digit) is shown in Figure 4-8. (For information on specifying PICTURES, see
page 9-12.)

Note ¢ To suppress the entire total line at a control break, see page 4-76.

Note * To suppress the entire Grand Total line, use the NOGRANDTOTAL parm on the
OPTION statement. For more information on customizing the Grand Totals, see
page 4-99.

How to Produce Multi-Line Reports
This section explains:
= how to print more than one report line for each input file record

= how to write more than one output record to a PC file for each input file record

PCFile Note * The following discussion of multi-line reports also applies to creating
PC files. With reports, each COLUMNS statement results in one print line being printed
in the report. With PC files, each COLUMNS statement results in one output record
being written to the PC file.

Most of the techniques discussed in this section are illustrated in Figure 4-9, on
page 4-30.

All of our report examples until now have used a single COLUMNS statement. However, you
are allowed to specify as many COLUMNS statements for a report as you like. Each COLUMNS
statement results in one print line in the body of the report. Thus, a report with a single
COLUMNS statement will produce a report having a single line for each record included in
the report. A report with three COLUMNS statements will print three lines for each input
record, and so on. The report lines will print in the same order that the COLUMNS
statements appear in.

Note ¢ To print a variable number of lines per input record, see page 4-36.

Reports with multiple COLUMNS statements are useful when you need to display a large
amount of data from each record. They are also useful when a single record has several
related fields that you want to print stacked on top of each other, rather than listed
alongside each other.

A few tips will help your multi-line reports look better.
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These Control Statements:

OPTIONS: DOUBLE
INPUT:  EMPL-FILE

TITLE: 'EMPLOYEE ADDRESSES, WITH QUARTERLY SALES'

TITLE:
TITLE: ADDRESS QUARTER SALES v/
TITLE: "/
COLUMNS: LAST-NAME 6 '1ST QUARTER:' SALES-QTR1
COLUMNS: ADDRESS 1 '2ND QUARTER:' SALES-QTR2
COLUMNS: CITY 6 '3RD QUARTER:' SALES-QTR3
COLUMNS: STATE(2) 19 '4TH QUARTER:' SALES-QTR4
Produce this Report:

EMPLOYEE ADDRESSES, WITH QUARTERLY SALES

ADDRESS QUARTER SALES
JONES 1ST QUARTER: 9,956.01
125 MAIN STREET 2ND QUARTER: 10,511.56
SAN FRANCISCO 3RD QUARTER: 8,698.07
CA 4TH QUARTER: 13,334.25
JOHNSON 1ST QUARTER: 21,560.15
4000 LINDA VISTA 2ND QUARTER: 21,350.21
SCOTTSDALE 3RD QUARTER: 19,970.10
AZ 4TH QUARTER: 24,118.78
JOHNSON 1ST QUARTER: 14,590.34
12 LINCOLN DRIVE 2ND QUARTER: 17,220.10
SANTA ROSA 3RD QUARTER: 20,100.08
CA 4TH QUARTER: 23,113.12

(other report lines not shown)

**%% GRAND TOTAL (9 ITEMS)

122,989.
140,583.
124,677.
125,597.

16
32
23
60

Notes:

® the DOUBLE option is used to print a blank line between each input record's data

® aspacing factor is used before the second item in each COLUMNS statement, to force correct
alignment of subsequent columns

® 3 width parm is used to make the STATE "column" only 2 bytes wide. Otherwise, its larger default
column heading ("STATE") would have resulted in a 5-byte column.

® the use of multiple COLUMNS statements suppresses the printing of the default column headings

® the second TITLE statement puts a blank line between the real report title and the title line used to
make column headings

® the third and fourth TITLE statements have a trailing slash, to left-align the column heading text

Figure 4-9 « Using multiple COLUMN statements to print multi-line reports
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To align the columns from the different COLUMNS statements neatly, you may need to use
explicit spacing factors and width parms. (Spacing factors are discussed on page 4-4;
width parms are discussed on page 4-12.) Consider the sample report in Figure 4-9. The
first field listed on each COLUMNS statement is not the same size. If the spacing factors had
not been used after the LAST-NAME, ADDRESS, CITY, and STATE field names, the subsequent
columns on each line (the literal text and the quarterly sales figures) would have been
skewed. The spacing factors compensated for the first columns' different widths and
caused the subsequent columns to line up neatly.

Use the DOUBLE parm of the OPTION statement (page 10-97) to double space the report

after all the report lines for a particular input record have printed. Otherwise, it will be
hard to tell which report lines are related to each other. The DOUBLE option tells Report
Writer to double space before printing a new record's data. It does not mean to double

space within the report lines for the same input record. (To do that, use empty COLUMNS
statements wherever you want a blank line to appear.)

Another thing to remember about reports with multiple COLUMNS statements: column
headings are not automatically generated. To print column headings in a multi-line
report, you have two options:

m use the MULTICOLHDG parm in an OPTIONS statement
m use TITLE statements to create your own column headings

Let's examine each of these options. The MULTICOLHDG option tells Report Writer to create
column headings as it normally would for the first COLUMNS statement. 1f those column
headings would be appropriate for your report, this is the easiest method to use. Of
course, you can also use column heading parms in that first COLUMNS statement to
override the default column headings as desired.

If the column headings from the first COLUMNS statement would not be appropriate, you
can use the second method to create column headings in a multi-line report. Use
additional TITLE statements to supply your own headings. After the regular TITLE
statements, add a blank TITLE to cause a blank line to print. Then use one or more TITLE
statements to specify your column headings.

To prevent these titles from being centered (and therefore not lining up correctly with
the report columns) use a trailing slash. The trailing slash causes these title lines to be
left-aligned, rather than centered.

If you want to underline your columns headings, use a final TITLE statement that
contains nothing but underscores and blanks. Report Writer will "overprint" any title
line that contains only blanks and underscore characters.

You can also use literal texts within the COLUMNS statements as a sort of row heading,
which works in conjunction with the more generalized column heading. (An example of
a row heading is the literal text "1ST QUARTER" in the report in Figure 4-9.) Together, the
row and column headings make clear exactly what each item of data in the report is.

Notice that the Grand total lines do not contain these literal texts ("1ST QUARTER", etc.)
This is because only numeric columns appear in the Grand totals. To add such texts to
the Grand Total lines, you could use several BREAK statement FOOTING parms, as discussed
in the section beginning on page 4-99.
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Tip ° By using a large of number of COLUMNS statements, you can create "reports"
where each input record prints one entire page. Use this technique to print special
forms. Specify one COLUMNS statement per line of the form, mixing literal text and field
names as desired. Use empty COLUMNS statements where blank lines should appear.
Use enough trailing blank COLUMNS statements to fill out the page.

How to Change the Report Margins

m 4-32

This section explains:

= how to increase the left margin in a report

= how to increase the top margin in a report

m how to change the bottom margin in a report

To shift the whole report (including titles, body, Grand Totals, etc.) to the right, use the
LEFTMARGIN parm of the OPTION statement (discussed on page 10-91.)

Example
OPTIONS: LEFTMARGIN(10)

The above statement would create a left margin of 10 blank spaces.

The first title in a report is always printed at the "top of form" position. (The exact
location of the "top of form" line depends on the printer you are using.) Putting the first
title on the "top of form" line at your shop may result in the titles printing too high on
the page. To solve this problem, simply use one or more blank TITLE statements before
the normal ones. This has the effect of increasing your report's top margin. The first few
titles (which will still start printing at the "top of form" line) will only be blank lines.
The following statements would cause the report title to print 3 lines down from where
it would normally print:

TITLE:
TITLE:
TITLE:
TITLE: "EMPLOYEE DIRECTORY'

Use the PAGELEN option (in the OPTIONS statement) to adjust the report's bottom margin.
The PAGELEN value tells Report Writer how many lines of each page to use when printing
the report. The bottom margin of the report is simply the unused lines at the bottom of
each sheet of paper.

The default PAGELEN value is 60. That means that 60 lines are used on each page.
Specifying a smaller PAGELEN will increase the bottom margin in the report. Specifying a
larger value will decrease the bottom margin. For example, the following statement will
cause 5 additional blank lines to be left at the bottom of each page:

OPTIONS: PAGELEN(55)
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Additional Features in the COLUMNS Statement

These Control Statements:

INPUT:  EMPL-FILE

SORT: SALES-QTR1(DESC)

TITLE:  'BAR GRAPH OF FIRST QUARTER SALES'
COMPUTE: SALES-IN-THOUSANDS(0) = SALES-QTR1 / 1000

COLUMNS: LAST-NAME FIRST-NAME SALES-QTR1
SALES-IN-THOUSANDS ~ SALES-IN-THOUSANDS(BAR,30)

Produce this Report:

LAST FIRST

NAME NAME
MORRISON MICHAEL
JOHNSON THOMAS
BAKER VIVIAN
THOMAS MARTIN
JOHNSON LINDA
CHRISTOPHERSON MELISSA
JONES JERRY
SIMPSON TIMOTHY
MACDONALD RICHARD

*** GRAND TOTAL (9 ITEMS)

SALES

SALES IN
QTR1 THOUSANDS
25,014.19 25
21,560.15 22
21,336.10 21
14,889.07 15
14,590.34 15
13,807.22 14
9,956.01 10
1,287.58 1
548.50 1
122,989.16 124

BAR GRAPH OF FIRST QUARTER SALES

SALES
IN
THOUSANDS

*hkkkkkkkkhkkhkkkkhkkkkkhkkk
*hkkkkkhkkhkkhkkhkkhkkkhkkkhkkhkkik
*hkkhkkhkkhkkhkhkkkhkk
*hkkhkkhkkhkkkkhkkkhkk
*hkkkkkkhkkhkkkkk
*hkkkkkkkkk

*

*

Notes:

column to be displayed as a bar graph

the width of the bar graph column

digits

® the BAR display format (in the COLUMNS statement) causes the second SALES-IN-THOUSANDS

® the override column width of 30 causes the bar graph column to be 30 characters wide
® a3 COMPUTE statement is used to create a field whose value is between 0 and 30, to correspond with

® the (0) parm in the COMPUTE statement results in SALES-IN-THOUSANDS having zero decimal

Figure 4-10 « Areport with a bar graph column
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How to Print Bar Graphs

In the section beginning on page 4-13, we learned how to specify a display format along
with a field name in the COLUMNS statement. The display format specifies just how a field's
data should be formatted in a report. One of the display formats you can use for numeric
fields is called BARGRAPH (or just BAR.) It specifies that the field should be formatted as a
horizontal bar graph (or "histogram.")

Example
COLUMNS: EMPL-NAME CUSTOMER ~AMOUNT (BARGRAPH)

The above statement specifies that the AMOUNT field appear as a bar graph in the report.
By default, bar graph columns are 20 characters wide. The column will contain a number
of asterisks equal to the rounded value of the numeric field (up to a maximum of 20).
For example, when the AMOUNT field is equal to 5.25, the column will contain 5 asterisks:
when the AMOUNT field is equal to 17.89, the column will contain 18 asterisks.

Of course many fields will have values much larger than 20. The TOTAL-SALES field, for
example, contains values into the tens of thousands. Use a COMPUTE statement to reduce
large fields down to a value between 0 and 20. Then display the COMPUTE field using the
BAR display format. This is illustrated in Figure 4-10, on page 4-33

Also, you may use an override column width parm to increase (or decrease) the default
column width of 20 characters. The report on page 4-33 shows a bar graph column that
is 30 characters wide. (The use of the width parm was discussed beginning on

page 4-12.)

How to Print Vertical Lines between Report Columns

m 4-34

Report Writer normally leaves one blank space between each report column. You can use
the COLSEP parm of the OPTIONS statement to specify some other "column separator” text.

Example
OPTIONS: COLSEP('|")

The above statement specifies a 3—character text that should appear between each
column of the report. The text consists of a blank, a vertical bar character, and another
blank. Using this OPTIONS statement results in a report with a vertical bar running down
between the report columns. This gives the report a spreadsheet-like appearance.

The report in Figure 4-11, on page 4-35 shows a report that uses the above statement.

Note ¢ The vertical bar is the Shift "1" key on most mainframe terminals. Some PC
keyboards that emulate mainframe terminals do not have a key that shows the
straight vertical bar. (The "pipeline" character is not the same as the vertical bar.) On
many of these keyboards, the right-hand square bracket key (]) is used to send a
vertical bar to the mainframe.

PCFile Note ¢ The COLSEP parm should not be used when creating PC files. Report
Writer will choose an appropriate column delimiter for your PC program.
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Additional Features in the COLUMNS Statement

These Control Statements:

OPTIONS: COLSEP(' | ")
INPUT:  EMPL-FILE
TITLE: 'DEMONSTRATION OF VERTICAL BARS BETWEEN COLUMNS'
COLUMNS: EMPL-NUM LAST-NAME FIRST-NAME DEPT-NUM
SEX HIRE-DATE TOTAL-SALES

Produce this Report:

DEMONSTRATION OF VERTICAL BARS BETWEEN COLUMNS

EMPL LAST FIRST DEPT HIRE TOTAL

NUM NAME NAME NUM SEX DATE SALES

036 | JONES | JERRY | 2 | M | 01/31/80 | 42,509.89
037 | JOHNSON | THOMAS | 1 | M | 06/21/75 | 86,999.24
039 | JOHNSON | LINDA | 2 | F | 11/25/79 | 75,023.55
040 | MACDONALD | RICHARD | 2 | M | 07/04/82 | 2,560.98
041 | SIMPSON | TIMOTHY | 3 | M | 12/01/82 | 8,723.88
042 | MORRISON | MICHAEL | 3 | M | 11/30/79 | 98,054.99
043 | CHRISTOPHERSON | MELISSA | 1 | F | 08/15/81 | 47,665.31
044 | BAKER | VIVIAN | 4 | F | 06/04/82 | 92,125.89
045 | THOMAS | MARTIN | 4 | M | 06/04/82 | 60,193.49
*%*% GRAND TOTAL (9 ITEMS) 513,857.22

Notes:

® the COLSEP option specifies a 3—character "column separator" text, consisting of a vertical bar
surrounded by blanks

Figure 4-11 < Areport with vertical lines separating the columns
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How to Print a Variable Number of Lines Per Input

Record

In some input files the records may contain an unknown, variable number of
occurrences of a field. The SKIPZERODET option may be useful in such cases. It causes
Report Writer to skip (that is, to not write out) any detail lines that contain only zero
values. Let's look at how this option can be used.

Consider the sample SALES-HISTORY file shown on page 4-37. This file contains 3 fields
in fixed positions (the name, the city, and a numeric field that tells how many sales
"slots" are used in the following array.) After these 3 fields there is an array of 6 sales
slots. Each "slot" contains the date and the amount of a sale. But not all 6 slots are
actually filled in for each record. As you can see, some records have only 1 slot filled in.
Others have 2 or 3. One record has all 6 filled in. The unused slots within a record
contain zeros.

Our goal is to produce a report that shows all the sales made by each employee. But we
do not want to see all the unused (or "zero") sales slots. We'll consider two different
strategies to accomplish this objective.

Variable Number of Lines — Strategy 1

m 4-36

Let's start by seeing what our report would look like if we did nothing to remove the
"zero" sales fields. We'll use one COLUMNS statement for the constant information in each
record (the name and city). Then we will use one additional COLUMNS statement for each
of the 6 sales slots, showing the date and amount of a sale. If we do nothing else, Report
Writer will always print 7 lines for each input record (one line per COLUMNS statement.)
The resulting report is shown on page 4-38. It isn't very attractive. It also wastes a lot of
paper showing sales data for non-existent sales.

The first strategy to remove the "zero" sales data from the report is this: simply specify the
SKIPZERODET option. This causes Report Writer to skip (suppress) all detail report lines (or
PC file records) that contains only zeros. In our sample report, this means that the lines
for unused sales slots (lines with only a zero date and a zero amount) will be suppressed.
The report now contains only the lines that actually have real sales data in them. The
report on page 4-39 illustrates this strategy. (Note that we also specified DOUBLE to
double-space the report, making it easier to read.)

Once again, the SKIPZERODET option simply means that a detail line will not be output if
it contains only "zero" items. The following are considered "zero" items for this purpose:

» blanks (for character fields)
= zero numeric values (0, 0.00, etc.)
= 00/00/00 (zero dates)

= 00:00:00 (zero times)
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File Definition Statements for SALES-HISTORY File:

FILE:

FIELD:
FIELD:
FIELD:
FIELD:
FIELD:
FIELD:
FIELD:
FIELD:
FIELD:
FIELD:
FIELD:
FIELD:
FIELD:
FIELD:
FIELD:

SALES-HISTORY DDNAME(SALEHIST) LRECL(100)
LEN(10)
LEN(10)

NAME

CITY
NUM-SLOTS
SALE-DATE-1
SALE-AMT-1
SALE-DATE-2
SALE-AMT-2
SALE-DATE-3
SALE-AMT-3
SALE-DATE-4
SALE-AMT-4
SALE-DATE-5
SALE-AMT-5
SALE-DATE-6
SALE-AMT-6

LEN(I)

LEN(7)

LEN(7)

LEN(7)

LEN(7)

LEN(7)

LEN(7)

TYPE(NUM)
TYPECYYMMDD)
TYPE(NUM)
TYPECYYMMDD)
TYPE(NUM)
TYPECYYMMDD)
TYPE(NUM)
TYPE(YYMMDD)
TYPE(NUM)
TYPECYYMMDD)
TYPE(NUM)
TYPECYYMMDD)
TYPE(NUM)

DEC(2)

DEC(2)

DEC(2)

DEC(2)

DEC(2)

DEC(2)

Contents of SALES-HISTORY File:

BAKER
CHAVEZ

JOHNSON
JONES

SHARP
SMITH

JEFFERSON CHICAGO

MORRISON NEW YORK

BOSTON

DALLAS
ATLANTA

292120100423989301040091225000000000000000000000000000000000000000000000000000
MIAMI 193012501889010000000000000000000000000000000000000000000000000000000000000000(
293012000667559301230044234000000000000000000000000000000000000000000000000000
592123001008109301020055475930110007506593011100299809301190030162000000000000
692122900711059212300019256930108010902393011000524759301130078912930116012003(
393010200522009301040091944930106014024600000000000000000000000000000000000000!
PORTLAND 193013100600190000000000000000000000000000000000000000000000000000000000000000
ST LOUIS 493011900334239301210070810930124010005693012800200729301310094199000000000000(

Notes:

unused slots contain all zeros

this "Sales History" file contains 100-byte records
each record contains: the salesperson's name, city, and information about up to 6 sales
each "sales slot" in the record consists of a sales date and a sales amount

a one-byte field after the city tells how many slots are in use

Figure 4-12 « A sample file containing sales data for up to 6 sales per record
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These Control Statements:

INPUT:

COLUMNS:
COLUMNS:
COLUMNS:
COLUMNS:
COLUMNS:
COLUMNS:
COLUMNS:

SALES-HISTOR
NAME CITY
SALE-DATE1
SALE-DATE2
SALE-DATE3
SALE-DATE4
SALE-DATES
SALE-DATE6

N

SALE-AMT-1
SALE-AMT-2
SALE-AMT-3
SALE-AMT-4
SALE-AMT-5
SALE-AMT-6

Produce this Report:

MON 01/23/95 1:53

0.

0.

BAKER BOSTON
12/01/92 423.
01/04/93 912.
00/00/00

00/00/00

00/00/00

00/00/00

CHAVEZ MIAMI
01/25/93 1,889.
00/00/00

00/00/00

00/00/00

00/00/00

00/00/00

JEFFERSON  CHICAGO
01/20/93 667 .
01/23/93 442
00/00/00

00/00/00

00/00/00

00/00/00

JOHNSON DALLAS
12/30/92 1,008.
01/02/93 554.
01/10/93 750.
01/11/93 299.
01/19/93 301.
00/00/00

0.

0
0.
0

0
0
0.
0
0

0
0.
0

PM  DATA FROM SALES-HISTORY  PAGE 1

98
25
00
.00
00
.00

01
.00
.00
00
.00
.00

55
.34
00
.00
00
.00

10
75
65
80
62
00

(other report lines not shown)

Figure 4-13 « Areport with “no strategy” to deal with unused array items
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These Control Statements:

OPTIONS: SKIPZERODET DOUBLE
INPUT: SALES-HISTORY
COLUMNS: NAME CITY
COLUMNS: SALE-DATE1 SALE-AMT-1
COLUMNS: SALE-DATE2 SALE-AMT-2
COLUMNS: SALE-DATE3 SALE-AMT-3
COLUMNS: SALE-DATE4 SALE-AMT-4
COLUMNS: SALE-DATE5 SALE-AMT-5
COLUMNS: SALE-DATE6 SALE-AMT-6
Produce this Report:
MON 01/23/95 2:31 PM  DATA FROM SALES-HISTORY  PAGE 1
BAKER BOSTON
12/01/92 423.98
01/04/93 912.25
CHAVEZ MIAMI
01/25/93 1,889.01
JEFFERSON CHICAGO
01/20/93 667.55
01/23/93 442 .34
JOHNSON DALLAS
12/30/92 1,008.10
01/02/93 554.75
01/10/93 750.65
01/11/93 299.80
01/19/93 301.62
JONES ATLANTA
12/29/92 711.05
12/30/92 192.56
01/08/93 1,090.23
01/10/93 524.75
01/13/93 789.12
01/16/93 1,200.30
MORRISON  NEW YORK
01/02/93 522.00
01/04/93 919.44
01/06/93 1,402.46
(other report lines not shown)

Figure 4-14 - Strategy 1 -- just add the SKIPZERODET option
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Note ¢ For the purposes of this option, "detail lines" means: the lines printed for
each individual input record (COLUMNS statement lines); the total lines printed at
control breaks (if any); and the Grand Totals lines (if any.) Title lines, column
heading lines and break heading lines are not affected by this option.

Note ¢ Only the first 256 bytes of each line are examined when checking for zero
detail lines. This is generally not a problem, since detail lines are usually not this
long.

Note ¢ A related option named SKIPBLANKDET is also available. It suppresses lines
only when they are completely blank. It is for occasions when you want to suppress
blank detail lines, but still print lines that have zeros in them.

Of course, there are many variations that you can use with this technique. For example,
you might want to include the data from the first sale in the first COLUMNS statement
(along with the constant information.) Then you would just have 5 additional COLUMNS
statements for the remaining 5 sales slots.

COLUMNS: NAME CITY SALE-DATE-1 SALE-AMT-1

COLUMNS: 22 SALE-DATE-2  SAME-AMT-2
COLUMNS: 22 SALE-DATE-3  SAME-AMT-3
COLUMNS: 22 SALE-DATE-4  SAME-AMT-4
COLUMNS: 22 SALE-DATE-5 SAME-AMT-5
COLUMNS: 22 SALE-DATE-6  SAME-AMT-6

Or, you might want to combine 2 or more sales slots on each COLUMNS statement.

Example

COLUMNS: NAME CITY

COLUMNS: SALE-DATE-1 SAME-AMT-1 SALE-DATE-2 SAME-AMT-2
COLUMNS: SALE-DATE-3 SAME-AMT-3 SALE-DATE-4 SAME-AMT-4
COLUMNS: SALE-DATE-5 SAME-AMT-5 SALE-DATE-6 SAME-AMT-6

This will take up less space in your report. And again, any line with only "zero"
information in it will be suppressed. Of course, you could still end up with a line that
has good sales information for one sale, and zero data for the other sale on that line. See
Putting a Variable Number of Items on a Single Line on page 4-45 for a solution to that
problem.

There is another option that may also be useful in reports such as these. It is the
SPLITDETAIL option. It tells Report Writer that it may split the detail lines for a single
input record across pages in the report. If you do not specify this option, Report Writer
will skip to a new page if the current page does not have enough room to show all of the
detail lines for an input record. For example, if a record from the SALES-HISTORY file had
all 6 sales slots filled in (thus requiring 7 report lines in the example on page 4-39),
Report Writer would skip to the next page if there were not 7 lines left in the current page.
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Normally you will probably not use SPLITDETAIL, since it is easier to view related data
when it is all on a single page. But that does use extra paper. And, it may be impractical
if you are listing 30 or 40 items from each input record, since virtually every record
would end up requiring a new page. In these cases, you may specify SPLITDETAIL to allow
Report Writer to fill up each page before going on to the next page of the report.

Note « Remember that any time multiple COLUMNS statements are specified, Report
Writer does not produce column headings by default. Use the MULTICOLHDG option if
you want the column headings for the first COLUMNS statement to appear in the report.

Note ¢ This technique (unlike the next one discussed) did not require use of the NUM-
SLOTS field at all. As long as your unused data contains only zeros or blanks, you can
use Strategy 1 even when there is no field that explicitly tells you how many slots in
a record are used.

Variable Number of Lines — Strategy 2

The technique discussed above (Strategy 1) is the easiest way to suppress unwanted lines
from your report or PC file. But it only works as long as your unused "slots" always
contain valid zero values (for numeric, date and time fields) and blanks (for character
fields). In some cases, your unused slots may contain "low-values" or some other kind
of invalid data.

Note ¢ If you know that the unused fields in your input record will contain invalid
data, you can just use the ZEROINVDATA option. That option causes fields with invalid
data to be treated as if they contained zeros. That will enable the SKIPZERODET option
to work for you as described under Strategy 1 above.

There may be cases when it is not safe to treat all invalid values as zeros. Or, the unused
fields in your record may contain something other than invalid values (such as all 9's,
like 99/99/99). In such cases, you can use Strategy 2.

Strategy 2 also uses the SKIPZERODET option. But in this case, we don't use the fields from
the actual input record in the COLUMNS statements (since those fields might contain
invalid data.) Instead, we create a set of corresponding COMPUTE fields, which we use in
the COLUMNS statements. Each COMPUTE field will be assigned one of two values:

1 The value from its corresponding record field (when that field contains "good data"),
or

2 A zero value (if the corresponding record field does not contain "good data.")

We use conditional COMPUTE statements to selectively move data from just the filled-in
sales "slots" to this set of corresponding COMPUTE fields. The COMPUTE statement will
contain a WHEN condition so that the record value is only assigned to the compute field
when the record value contains good data. Otherwise, no WHEN condition will be true and
the COMPUTE field will be assigned a default value of zeros.
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We create one COMPUTE statement for each field which might potentially not contain good
data. In our present example, we create a COMPUTE field for each of the 6 date and amount
fields:

COMPUTE: S-DATE-1 = WHEN(NUM-SLOTS >= 1) ASSIGN(SALE-DATE-1)
COMPUTE: S-AMT-1 = WHEN(NUM-SLOTS >= 1) ASSIGN(SALE-AMT-1)

COMPUTE: S-DATE-2 = WHEN(NUM-SLOTS >= 2) ASSIGN(SALE-DATE-2)
COMPUTE: S-AMT-2 = WHEN(NUM-SLOTS >= 2) ASSIGN(SALE-AMT-2)

COMPUTE: S-DATE-6
COMPUTE: S-AMT-6

WHEN(NUM-SLOTS >= 6) ASSIGN(SALE-DATE-6)
WHEN(NUM-SLOTS >= 6) ASSIGN(SALE-AMT-6)

In the above statements, we used the NUM-SLOTS field to determine whether a particular
sales slot has good data or not. (In the SALES-HISTORY file, NUM-SLOTS is used like an
OCCURS DEPENDING ON variable in Cobol that tells how many slots in the sales array are in
use.)

The first COMPUTE statement above will assign the SALE-DATE-1 value to the COMPUTE field
named S-DATE-1 only if the first slot is actually used. (That is, only if NUM-SLOTS is at least
1.) If NUM-SLOTS is zero, then S-DATE-1 will be assigned a zero date value. (That is the
default value assigned when no WHEN conditions are met.) The next statement does the
same thing for the amount value in the first slot. It assigns the record's value to
S-AMT-1 only if the first slot was actually used. Otherwise, S-AMT-1 will be assigned a value
of zero.

We do the same thing for the second sales slot. If NUM-SLOTS is at least 2, we assign the
sales date and amount from the second slot to S-DATE-2 and S-AMT-2. Otherwise,
S-DATE-2 and S-AMT-2 remain zero. And so on with slots 3 through 6.

In our COLUMNS statement, we now use these COMPUTE fields rather than the actual fields
from the input record. That is because we know for sure that our COMPUTE fields contain
either valid sales information or zeros. Thus, the SKIPZERODET option will work just fine.

COLUMNS: NAME CITY

COLUMNS: S-DATE-1 S-AMT-1
COLUMNS: S-DATE-2 S-AMT-2
COLUMNS: S-DATE-3 S-AMT-3
COLUMNS: S-DATE-4 S-AMT-4
COLUMNS: S-DATE-5 S-AMT-5
COLUMNS: S-DATE-6 S-AMT-6

You can also use a similar technique to assign constant "line identifier" values to each
line of your report or PC file. For example, let's assume that you want the words "SALE
1:" to appear beside the values for the first sale. You can't just put that literal on the
COLUMNS statement, because then that report line would never be all blanks and zeros, and
therefore would never be suppressed. (It would always say "SALE 1:", which is not blanks
or zeros.) Instead, conditionally assign your literal text to a COMPUTE field the same way
you do the other data. Assign the literal value to the compute field only when the related
sales data is present:
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COMPUTE: SALES-ID-1 = WHEN(NUM-SLOTS >= 1) ASSIGN('SALE 1:")
COMPUTE: SALES-ID-2 = WHEN(NUM-SLOTS >= 2) ASSIGN('SALE 2:")
COMPUTE: SALES-ID-3 = WHEN(NUM-SLOTS >= 3) ASSIGN('SALE 3:")
COMPUTE: SALES-ID-4 = WHEN(NUM-SLOTS >= 4) ASSIGN('SALE 4:")
COMPUTE: SALES-ID-5 = WHEN(NUM-SLOTS >= 5) ASSIGN('SALE 5:")
COMPUTE: SALES-ID-6 = WHEN(NUM-SLOTS >= 6) ASSIGN('SALE 6:")

COLUMNS: SALE-ID-1 SALE-DATE-1 SALE-AMT-1
COLUMNS: SALE-ID-2 SALE-DATE-2 SALE-AMT-2

The "SALE-ID" fields computed above will be blank when the associated sales fields are
not used. Use these COMPUTE fields in your COLUMNS statement. Your report line will still
result in only blanks and zeros for sales slots that are not used. Such lines will not print
in the report. But for slots containing a sales value, the SALE-1D field will contain the
desired literal value and will appear before the sales amount in the report. The report on
page 4-44 illustrates this.

What if your record does not contain a numeric field that tells you how many slots are
used? More than likely you can still use this technique. You will just need to find another
way of determining whether a slot is filled in or not. For example, if there is a character
field within each slot, you might be able to compare it to blanks to see if the whole slot
is in use or not. If our file had a Customer Name field within each sales slot, we could
test that field like this:

COMPUTE: S-DATE-1 = WHEN(SALE-CUSTOMER-NAME-1 — ' ') ASSIGN(SALE-DATE-1)
COMPUTE: S-AMT-1 = WHEN(SALE-CUSTOMER-NAME-1 — ' ') ASSIGN(SALE-AMT-1)
COMPUTE: S-DATE-2 = WHEN(SALE-CUSTOMER-NAME-2 — ' ') ASSIGN(SALE-DATE-2)
COMPUTE: S-AMT-2 = WHEN(SALE-CUSTOMER-NAME-2 — " ') ASSIGN(SALE-AMT-2)

COLUMNS: SALE-CUSTOMER-NAME-1  S-DATE-1

S-AMT-
COLUMNS: SALE-CUSTOMER-NAME-2  S-DATE-2 S-AMT-

1
2

If there is no character field for you to test, you can even test the date or amount field
itself. Remember that Report Writer considers any conditional expression "false" if one
or more of its operands contain invalid data. So, if your slot contains hex zeros for
unused slots (which is "invalid data" for YYMMDD fields and for most numeric fields), you
could use these COMPUTE statements:

COMPUTE: S-DATE-1 = WHEN(SALE-DATE-1 = SALE-DATE-1) ASSIGN(SALE-DATE-1)
COMPUTE: S-AMT-1 = WHEN(SALE-AMT-1 = SALE-AMT-1) ASSIGN(SALE-AMT-1)

The WHEN parm in the first statement above will be true if SALE-DATE-1 contains any valid
date, and will be false if it contains invalid data. Likewise, the WHEN parm in the second
statement will be true if SALE-AMT-1 contains any valid value, and false if it contains
invalid data.
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These Control Statements:

OPTIONS:
INPUT:

COMPUTE :
COMPUTE :
COMPUTE :
COMPUTE :
COMPUTE :
COMPUTE :

COLUMNS:
COLUMNS:
COLUMNS:
COLUMNS:
COLUMNS:
COLUMNS:
COLUMNS :

SKIPZERODET DOUBLE
SALES-HISTORY

i
OB WM
]

NAME CITY

SALE-ID-1 SALE-DATE1
SALE-ID-2 SALE-DATE2
SALE-ID-3 SALE-DATE3
SALE-ID-4 SALE-DATE4
SALE-ID-5 SALE-DATES
SALE-ID-6 SALE-DATE6

= WHEN(NUM-SLOTS >= 1)
WHEN(NUM-SLOTS >= 2)
WHEN(NUM-SLOTS >= 3)
WHEN(NUM-SLOTS >= 4)
WHEN(NUM-SLOTS >= 5)
= WHEN(NUM-SLOTS >= 6)

SALE-AMT-1
SALE-AMT-2
SALE-AMT-3
SALE-AMT-4
SALE-AMT-5
SALE-AMT-6

ASSIGN('SALE 1:")
ASSIGN('SALE 2:")
ASSIGN('SALE 3:")
ASSIGN('SALE 4:")
ASSIGN('SALE 5:")
ASSIGN('SALE 6:")

Produce this Report:

BAKER BOSTON

SALE 1: 12/01/92 423.
SALE 2: 01/04/93 912.
CHAVEZ MIAMI

SALE 1: 01/25/93 1,889.
JEFFERSON CHICAGO

SALE 1: 01/20/93 667.
SALE 2: 01/23/93 442.
JOHNSON DALLAS

SALE 1: 12/30/92 1,008.
SALE 2: 01/02/93 554.
SALE 3: 01/10/93 750.
SALE 4: 01/11/93 299.
SALE 5: 01/19/93 301.
JONES ATLANTA

SALE 1: 12/29/92 711.
SALE 2: 12/30/92 192.
SALE 3: 01/08/93 1,090.
SALE 4: 01/10/93 524.
SALE 5: 01/13/93 789.
SALE 6: 01/16/93 1,200.

98
25

01

55
34

10
75
65
80
62

05
56
23
75
12
30

MON 01/23/95 2:01 PM  DATA FROM SALES-HISTORY  PAGE

(other report lines not shown)

1

Figure 4-15 «

Adding literal identifiers to variable lines
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Putting a Variable Number of Items on a Single Line

The methods just discussed work by suppressing output lines that contain only zero or
blank data. To use these methods, you generally must put each element of your array on
a separate line. But what if you want to put multiple array elements on a single report
line (or PC file record) and not see a lot of zeros for the unused slots? Here is a technique
for doing that.

This technique is similar to strategy 2 above in that we use a COMPUTE statement for each
record field which may or may not be filled in.

COMPUTE: S-DATE-1 = WHEN(SALE-CUSTOMER-NAME-1 ") ASSIGN(SALE-DATE-1)

( - (
COMPUTE: S-AMT-1 = WHEN(SALE-CUSTOMER-NAME-1 — ' ") ASSIGN(SALE-AMT-1)
COMPUTE: S-DATE-2 = WHEN(SALE-CUSTOMER-NAME-2 — ' ') ASSIGN(SALE-DATE-2)
COMPUTE: S-AMT-2 = WHEN(SALE-CUSTOMER-NAME-2 — ' ') ASSIGN(SALE-AMT-2)

You can then list as many of these COMPUTE fields as you want in a single COLUMNS
statement. By using the BIZ ("blank if zero") parm, we ensure that all unused fields
appear as blanks in the output line:

COLUMNS: NAME CITY S-DATE-1(BIZ) S-AMT-1(BIZ) S-DATE-2(BIZ) S-AMT-2(BIZ)
COLUMNS: 22 S-DATE-3(BIZ) S-AMT-3(BIZ) S-DATE-4(BIZ) S-AMT-4(BIZ)

Now your report will show the date and amount of each sales slot that was filled in in
the input record. Blanks will appear for unused slots. And, as long as you use the
SKIPZERODET (or SKIPBLANKDET) option, any line that contains only blanks will still be
suppressed altogether.
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What If You Run Out of Room?

The standard size of a report line is 132 characters. Therefore, the print expressions you
specify (in COLUMNS statements, TITLE statements, etc.) must produce a line no longer
than 132 characters. If it exceeds 132 characters, Report Writer will truncate part of the
line. If you have trouble fitting all the information you need into a report, try some of
the following solutions:

If you are printing on a laser printer:

try using a condensed font (or "form") that allows more than 132 characters per line.
Also, under MVS, change the JCL to specify a larger LRECL for the SWOUTPUT DD

(page 8-7.) Report Writer will then allow your report to be as wide as the LRECL value
that you specify. It will not be limited to 132 characters in that case.

VSE Note ¢ Increase the RECSIZE value in the OUTATTR parm and in the JCL to
achieve the same result (page 8-19.)

Note * You may need to send a "setup string" to your laser printer at the
beginning of the report in order to use the desired printer form. See the PRTSETUP
option (page 10-96) for information on doing this.

If you are printing on a regular line printer:

m 4-46

shorten long column headings, by rewording them, or by breaking the heading up
into several lines (see Figure 4-2, on page 4-9.) See the section titled How to Change
the Column Headings on page 4-7.

shorten the width of one or more columns. See the section titled How to Change the
Width of a Column on page 4-12.

use smaller spacing factors between the report columns

move constant information (information that does not change from page to page) out
of the individual report lines and into the title lines or break lines. For an example of
putting data in the title, see Figure 4-24, on page 4-69.

use multiple COLUMNS statements to create a report with more than one report line for
each input file record. See the section titled How to Produce Multi-Line Reports on
page 4-29.
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Why Do I See ****X**** in My Report?

This section explains:
m  why asterisks sometimes appear in your report

Sometimes an error prevents Report Writer from being able to display the desired data
in a report. Rather than abandon the whole report, Report Writer prints a number of
asterisks where that data should have appeared. A single letter will be imbedded in the
asterisks. That letter is an error code which tells you exactly what kind of error occurred.
The following table lists these error codes. Appendix E, Error Indicators discusses each of
these errors in more detail, including suggestions for correcting the error. A discussion
on propagating error conditions is also found in that Appendix.

Error Code Meaning

KAk \KAAK Ambiguous reference.

okkok P hokokk Error in definition.

ok Fokkok Error computing a field's offset value.

Fkkk [Hokkk Invalid data.

*kkk Gohkkk Size error (not enough room to print all digits).
kx| JAkkk Undefined field.

KREK\*AKK Overflow occurred.

KEKK] *IIK Divide by zero occurred.
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Customizing the Report Titles

The following sections show various ways that you can customize the titles in a report.
The following sections explain:

»  how to include file data in a title (page 4-48)

= how to put the page number, date and time in your titles (page 4-53)

= how to change the spacing and formatting of data in the titles (page 4-53)
= how to split the title into left, center and right parts (page 4-57)

= various special options related to titles and column headings (page 4-63)

How to Include Data from a File in the Title

m 4-48

This section explains:
s how to print literal texts in a title
= how to print data from an input file in a title

The contents of the TITLE statement is simply a print expression. Print expressions tell
Report Writer how to build one print line that will be used in a report. The print
expression in a TITLE statement specifies how to build a title line.

The contents of the COLUMNS statement is also a print expression— one that tells how to
build the report lines for the main body of the report. Thus, the contents of a TITLE
statement is very similar to the contents of a COLUMNS statement, which you are already
familiar with.

As with other print expressions in Report Writer, just list one or more items to print.
TITLE: iteml itemZ item3 ...
Each item can be either a literal text or a field name.

To put a literal text in the title, simply enclose the text in either apostrophes or quotation
marks. For example, the following statement causes the words EMPLOYEE DIRECTORY to
appear in the title:

TITLE: "EMPLOYEE DIRECTORY'

To put data from an input file in your title, simply list the desired field name. (Do not
put the field name in apostrophes or quotation marks.) For example, the following
statement causes the contents of the LAST-NAME field to appear in the report title.

TITLE: LAST-NAME

The data that appears in the title will be the field's value from the next record that would
print in the report.
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By the way, the TITLE statement can refer to any field from the input file(s). You are not
limited to just those fields that are listed in the COLUMNS statement. Field names used in
the TITLE statement may be any of the following:

= any field from an input file. (An input file is a file named in the INPUT statement, or
in an optional READ statement.)

» a computed field (created in a preceding COMPUTE statement)
»  a built-in field (see Chapter C, Built-In Fields for a complete list of built-in fields)

Figure 4-16, on page 4-50 shows an example of a title which uses one literal text and one
data field from the input file. (Another example of printing data from a file in the title is
shown in Figure 4-24, on page 4-69.)
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These Control Statements:

INPUT:  EMPL-FILE

TITLE: "EMPLOYEE DIRECTORY -' LAST-NAME

SORT: LAST-NAME  FIRST-NAME

COLUMNS: LAST-NAME FIRST-NAME HIRE-DATE ADDRESS CITY

Produce this Report:

EMPLOYEE DIRECTORY - BAKER

LAST FIRST HIRE

NAME NAME DATE ADDRESS CITY
BAKER VIVIAN 06/04/82 667 CRESTHAVEN BLVD WALNUT CREEK
CHRISTOPHERSON MELISSA 08/15/81 61752 TIMBERIDGE RD TORRANCE
JOHNSON LINDA 11/25/79 12 LINCOLN DRIVE SANTA ROSA
JOHNSON THOMAS 06/21/75 4000 LINDA VISTA SCOTTSDALE
JONES JERRY 01/31/80 125 MAIN STREET SAN FRANCISCO
MACDONALD RICHARD 07/04/82 525 FOOTHILL DRIVE  PLEASANTON
MORRISON MICHAEL 11/30/79 98 SOUTH LAKESIDE DR GLENDALE
SIMPSON TIMOTHY 12/01/82 89876 WEST 53 STREET ARCADIA
THOMAS MARTIN 06/04/82 77812 S. HUNTINGTON CONCORD
**% GRAND TOTAL (9 ITEMS)

Notes:

® the value used for LAST-NAME in the title is taken from the next report line to print
® Dby default, the literal text is separated from the LAST-NAME field by one blank
® by default, the title is centered over the report

Figure 4-16 « A report title that includes data from a file
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How to Include the Page Number, Date and Time in a Title
This section explains:
= how to include data from built-in fields in a title

Most reports will include the page number and the current date and time somewhere in
the title. Report Writer has a number of built-in fields that can be used for this purpose.
You may use these fields in your TITLE statement just like real fields from input files. The
built-in fields available are:

Built-In Field

Name Contains

{FPAGENUM a numeric field containing the current page number. (May also be
abbreviated #PAGE)

FTODAY a date field containing the system date on which the program began
execution

fICOMDATE (VSE only) a date field containing the date from the DATE JCL
statement, if any

fIDAYNAME a character field containing the day of the week (Monday, etc.) on
which the program began execution

#FTIME a character field containing the formatted time of day at which the
program began execution (formatted in 12-hour format including
AM or PM)

#ITIME24 a character field containing the formatted time of day at which the
program began execution (formatted in 24-hour format)

FHHMMSS a time field containing the time of day on which the program began
execution

{FJOBNAME an 8-byte character field containing the jobname of the job executing
Report Writer

The sample report in Figure 4-17, on page 4-52 shows report titles that use several of
these built-in fields. The techniques discussed in the following sections of this chapter
can be used to improve the appearance of the current date in your title. For example, you
may want to spell out the name of the month in the current date. You may also want to
line up the date and page number with the left or right report margin.

Note ¢ These built-in fields can also be used in the FOOTNOTE statement. Use the
FOOTNOTE statement when you want to print the date, page number, etc. at the bottom
of your report pages. (See page 4-64.)

CIMS Report Writer User Guide 4-51 =



®  Beyond the Basics

Customizing the Report Titles

m 4-52

These Control Statements:

INPUT:  EMPL-FILE

TITLE:  'EMPLOYEE DIRECTORY'

TITLE:  #DAYNAME #TODAY 4TIME

TITLE:  'PAGE' #PAGENUM

SORT: LAST-NAME  FIRST-NAME

COLUMNS: LAST-NAME FIRST-NAME HIRE-DATE ADDRESS CITY

Produce this Report:

EMPLOYEE DIRECTORY
FRIDAY 04/27/92 2:35 PM
PAGE 1

LAST FIRST HIRE

NAME NAME DATE ADDRESS CITY
BAKER VIVIAN 06/04/82 667 CRESTHAVEN BLVD WALNUT CREEK
CHRISTOPHERSON MELISSA 08/15/81 61752 TIMBERIDGE RD PHOENIX
JOHNSON LINDA 11/25/79 12 LINCOLN DRIVE SANTA ROSA
JOHNSON THOMAS 06/21/75 4000 LINDA VISTA SCOTTSDALE
JONES JERRY 01/31/80 125 MAIN STREET SAN FRANCISCO
MACDONALD RICHARD 07/04/82 525 FOOTHILL DRIVE  PLEASANTON
MORRISON MICHAEL 11/30/79 98 SOUTH LAKESIDE DR GLENDALE
SIMPSON TIMOTHY 12/01/82 89876 WEST 53 STREET ARCADIA
THOMAS MARTIN 06/04/82 77812 S. HUNTINGTON CONCORD
**% GRAND TOTAL (9 ITEMS)

Notes:

the #DAYNAME built-in field causes the day of the week to appear in the title
the #TODAY built-in field causes the current date to appear in the title

the #TIME built-in field causes the current time to appear in the title

the #PAGENUM built-in field causes the page number to appear in the title

Figure 4-17 - A title that shows the current day of the week, date, time and page humber
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How to Change the Appearance of Iltems in the Title
This section explains how to:
» specify the number of spaces that should appear between items in a title
» specify the width of an item in the title

» specify the display format to use when formatting dates, times and numbers in the
title

= justify the contents of fields printed in the title
» specify that data should be in ASCII instead of EBCDIC

As in other print expressions, you may customize the title line by using optional spacing
factors and parms. So, the full syntax for the TITLE statement is this:

TITLE: [n] iteml(parms) [n] item2(parms) [n] item3(parms) ...

The optional spacing factor [n] is the number of blank spaces to leave between items in
a title. If you omit the spacing factor, the default is for one blank space to appear between
each item. (A spacing factor of zero is allowed if you want no spaces to appear between
two items in a title.) For example, the following statement causes 5 blanks to appear
between the literal text "EMPLOYEE DIRECTORY" and the contents of the LAST-NAME field in
the title:

TITLE: 'EMPLOYEE DIRECTORY' 5 LAST-NAME

The optional parms are used to provide details about how to display data fields in a title.
You may specify one or more parms, enclosed in parentheses, immediately following a
field name. (Do not leave a space between the field name and the first parenthesis.) You
may use any combination of parms, in any order. Separate the parms with a comma and/
or with one or more blanks. For example, the following statement has both a width parm
and a justification parm for the LAST-NAME field:

TITLE: LAST-NAME(50,CENTER)
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The following table shows what parms are available in the TITLE statement. The sample
report in Figure 4-18, on page 4-56 illustrates the use of each these parms.

Title Statement Parms

Description

ASCII

BIZ

display-format

LEFT/CENTER/
RIGHT

width

Specifies that the final, formatted contents of the field should be
translated from EBCDIC to ASCII. To specify your own EBCDIC-to-
ASCIT translation table, use the ASCIITABLE option in the OPTIONS
statement (page 10-84.) Otherwise, Report Writer uses a default
translation table. (See page 4-21 for more information on creating
ASCIT output files.)

COMPUTE: TITLE-LIT = 'DATE: '
TITLE: TITLE-LITCASCII) O SALES-DATE(ASCII)

Means "blank if zero." Specifies that the title area should be left blank
whenever the numeric, date or time item contains zeros. The
following example specifies that the SALES-DATE field should be left
blank whenever its value is zero.

TITLE: “DATE:® SALES-DATE(BIZ)

Specifies how to format a field in the title. A complete list of display
formats is found in Appendix B, Display Formats. This parm works just
like the display format parm in the COLUMNS statement, which is
explained in more detail beginning on page 4-13. The following
example specifies that the current date field (#T0DAY) should be
displayed in the LONG1 format —— with the month name spelled out:

TITLE: {fTODAY(LONGL)

Specifies how to justify a field's data within the area reserved for it in
the title. These parms work just like the justification parms in the
COLUMNS statement, which are explained in more detail beginning on
page 4-24. The section titled How to Split the Title into Left, Center, and
Right Parts on page 4-57 also illustrates the use of justification parms.
The following example specifies that the contents of the current date
field (#TODAY) should be center justified (as well as being formatted
in the LONG1 display format.)

TITLE: {FTODAY(CENTER,LONG1)

This numeric parm specifies how many characters should be reserved
for an item in the title. This parm works just like the width parm in
the COLUMNS statement, which is explained in more detail beginning
on page 4-12. As an example, the following statement specifies that
only one character of the LAST-NAME field should appear in the title:

TITLE: LAST-NAME(1)
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If a field is specified in a TITLE statement without any parms, Report Writer chooses a
default width, display format and justification.

Notice in the sample report in Figure 4-18 that the #T0DAY field in the second title line
does not appear to be exactly centered over the report. This is because the contents of the
#FTODAY field does not fill the whole area reserved for it in the title. The default width
reserved for a date in the LONGI format is 18 characters — big enough to handle the
largest possible value (for example "SEPTEMBER 31, 1999"). When a smaller value (for
example "MAY 1, 1999") appears in this 18—character area with no justification, it is
padded with blanks on the right. Therefore the date does not look like it is centered.

In other words, the 18—character area reserved to display the #TODAY field is centered over
the report. But, the value within the 18-character area is not centered. To correct this, a
justification parm of CENTER was specified for the #TODAY field in the third title line of that
report. The CENTER justification parm causes the contents of the 18-character #T0DAY field
to be centered.

For a similar problem that can arise when dates are lined up over the right margin of a
report, see page 4-63.
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These Control Statements:

INPUT: EMPL-FILE

TITLE: "EMPLOYEE DIRECTORY -'
TITLE: JFTODAY (LONG1)

TITLE: JFTODAY (CENTER, LONG1)
SORT: LAST-NAME  FIRST-NAME
COLUMNS:

LAST-NAME(1)

LAST-NAME FIRST-NAME HIRE-DATE ADDRESS CITY

Produce this Report:

EMPLOYEE DIRECTORY - B
JUNE 4, 1990
JUNE 4, 1990

LAST FIRST HIRE

NAME NAME DATE ADDRESS CITY
BAKER VIVIAN 06/04/82 667 CRESTHAVEN BLVD WALNUT CREEK
CHRISTOPHERSON MELISSA 08/15/81 61752 TIMBERIDGE RD TORRANCE
JOHNSON LINDA 11/25/79 12 LINCOLN DRIVE SANTA ROSA
JOHNSON THOMAS 06/21/75 4000 LINDA VISTA SCOTTSDALE
JONES JERRY 01/31/80 125 MAIN STREET SAN FRANCISCO
MACDONALD RICHARD 07/04/82 525 FOOTHILL DRIVE  PLEASANTON
MORRISON MICHAEL 11/30/79 98 SOUTH LAKESIDE DR GLENDALE
SIMPSON TIMOTHY 12/01/82 89876 WEST 53 STREET ARCADIA
THOMAS MARTIN 06/04/82 77812 S. HUNTINGTON CONCORD
**% GRAND TOTAL (9 ITEMS)

Notes:

titles

® the width of the LAST-NAME field in the first title has been shortened to 1 byte
® the LONGI1 display format causes the current date (#TODAY) to be spelled out in the second and third

® the CENTER justification parm causes the current date to be correctly centered in the third title line

Figure 4-18 « Using width, display format and justification parms in the title
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How to Split the Title into Left, Center, and Right Parts

This section explains:
= how to split the title into left, center and right parts

Until now, all of our TITLE statements have consisted of a single print expression. The
contents of that print expression has been centered over our reports.

A TITLE statement is actually allowed to have up to three print expressions, separated
with slashes (/).

TITLE: print-expressionl [/ print-expression2] [/ print-expression3]

Note * Do not confuse multiple items within a single print expression with multiple
print expressions. A single print expression may contain as many items (literal texts
and field names) as you like. A new print expression begins only when a slash is
encountered. See the section titled How to Include Data from a File in the Title on

page 4-48 for a review of what a print expression is.

Each print expression is called a title part. Report Writer aligns each title part differently,
depending on how many parts there are. Here is how title parts are aligned:

Number of

Title Parts Alignment

1 the title is centered

2 the first part is left aligned, and the second part is right aligned

3 the first part is left aligned, the second part is centered, and the third

part is right aligned

Thus, asimple TITLE statement with no slashes (and therefore with just a single part) will
result in a title that is centered across the report. The sample reports in the preceding
pages show examples of titles with only a single part.

A TITLE statement with two parts (separated by a slash) results in a title that has a left
aligned part and a right aligned part. The report in Figure 4-19, on page 4-58 shows an
example of such a title.

A TITLE statement with three parts results in a title with: a left aligned part, a centered
part, and a right aligned part. The report in Figure 4-20, on page 4-59 shows an example
of a title that has 3 parts.
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These Control Statements:

INPUT:  EMPL-FILE
TITLE: "EMPLOYEE DIRECTORY -' LAST-NAME /
"ABC COMPANY'
SORT: LAST-NAME  FIRST-NAME
COLUMNS: LAST-NAME FIRST-NAME HIRE-DATE ADDRESS CITY

Produce this Report:

EMPLOYEE DIRECTORY - BAKER ABC COMPANY

LAST FIRST HIRE

NAME NAME DATE ADDRESS CITY
BAKER VIVIAN 06/04/82 667 CRESTHAVEN BLVD WALNUT CREEK
CHRISTOPHERSON MELISSA 08/15/81 61752 TIMBERIDGE RD TORRANCE
JOHNSON LINDA 11/25/79 12 LINCOLN DRIVE SANTA ROSA
JOHNSON THOMAS 06/21/75 4000 LINDA VISTA SCOTTSDALE
JONES JERRY 01/31/80 125 MAIN STREET SAN FRANCISCO
MACDONALD RICHARD 07/04/82 525 FOOTHILL DRIVE  PLEASANTON
MORRISON MICHAEL 11/30/79 98 SOUTH LAKESIDE DR GLENDALE
SIMPSON TIMOTHY 12/01/82 89876 WEST 53 STREET ARCADIA
THOMAS MARTIN 06/04/82 77812 S. HUNTINGTON CONCORD
***% GRAND TOTAL (9 ITEMS)

Notes:

® the slash in the TITLE statement splits the title into left and right parts

Figure 4-19 « A report with left and right title parts
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These Control Statements:

INPUT:  EMPL-FILE
TITLE: "ABC COMPANY' /
"EMPLOYEE DIRECTORY -' LAST-NAME /
"SALES DEPARTMENT'
SORT: LAST-NAME  FIRST-NAME
COLUMNS: LAST-NAME FIRST-NAME HIRE-DATE ADDRESS CITY

Produce this Report:

ABC COMPANY EMPLOYEE DIRECTORY - BAKER SALES DEPARTMENT

LAST FIRST HIRE

NAME NAME DATE ADDRESS CITY
BAKER VIVIAN 06/04/82 667 CRESTHAVEN BLVD WALNUT CREEK
CHRISTOPHERSON MELISSA 08/15/81 61752 TIMBERIDGE RD TORRANCE
JOHNSON LINDA 11/25/79 12 LINCOLN DRIVE SANTA ROSA
JOHNSON THOMAS 06/21/75 4000 LINDA VISTA SCOTTSDALE
JONES JERRY 01/31/80 125 MAIN STREET SAN FRANCISCO
MACDONALD RICHARD 07/04/82 525 FOOTHILL DRIVE  PLEASANTON
MORRISON MICHAEL 11/30/79 98 SOUTH LAKESIDE DR GLENDALE
SIMPSON TIMOTHY 12/01/82 89876 WEST 53 STREET ARCADIA
THOMAS MARTIN 06/04/82 77812 S. HUNTINGTON CONCORD
**% GRAND TOTAL (9 ITEMS)

Notes:

the two slashes in the TITLE statement split the title into three parts
the first title part is aligned with left margin of the report
the second title part is centered

the third title part is aligned with the right margin of the report

Figure 4-20 « A report with left, center, and right title parts
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What if you want your whole title to be left aligned or right aligned, without splitting it
into multiple parts? Use a leading or a trailing slash. This has the effect of creatinga TITLE
statement with two parts, but where one of the parts is an empty print expression. Since
the TITLE statement has two parts, one will be left aligned and one will be right aligned.
But the part that has no print expression will be all blank.

For example, a trailing slash causes a title to be left aligned. Figure 4-21, on page 4-61
shows an example of this.

This use of a trailing slash to prevent the centering of a single title part is also helpful
when creating column headings with the TITLE statement. An example of this appears in
Figure 4-9, on page 4-30.

You can also use a trailing slash in conjunction with a spacing factor to print a title in a
certain column. For example, to print the text "REGION" in column 62 of the title, you
would use this statement:

TITLE: 61 'REGION" /

The above statement specifies that 61 blanks should be left before the first item in the
title. Therefore, the word "REGION" would begin in column 62. The trailing slash prevents
Report Writer from trying to center the title.

On the other hand, you can use a leading slash to force the whole title to be aligned on
the right side of the report. Figure 4-22, on page 4-62 shows an example of this.

The reports on page 4-61 and page 4-62 also illustrate one other possibility. By using an
empty print expression in the appropriate place, you can also create titles that have a left
and a center aligned part, but no right aligned part. Or, you can create a title with a center
and a right aligned part, but with no left aligned part.

You may sometimes specify a right aligned title only to find that the last character in the
title does not line up with the last character of the body of the report. Two things can
cause this to occur:

= the body of the report may be smaller than the total length of the title. By necessity
the title will extend beyond the right margin of the report.

» the last field listed in the title may not have completely filled the area reserved for it.
Thus, there would be trailing blanks within the last field in the title, and the title
would not appear to be right aligned. In other words, while the end of the field lined
up with the right edge of the report, the data within the field did not extend to its last
character. You should right-justify the contents of the last field by specifying the RIGHT
parm for that field. This will make the last characters in the title line up with the right
edge of the report. Figure 4-22, on page 4-62 shows a sample report that uses this
technique to correctly right align the current date in a title.
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These Control Statements:

INPUT:  EMPL-FILE

TITLE:  'DATE:' 4FTODAY / 'EMPLOYEE DIRECTORY' /
TITLE:  'TIME:' 4TIME24 /

TITLE:  "PAGE:' {PAGENUM /

SORT: LAST-NAME  FIRST-NAME

COLUMNS: LAST-NAME FIRST-NAME HIRE-DATE ADDRESS CITY

Produce this Report:

DATE: 04/27/92 EMPLOYEE DIRECTORY
TIME: 14:35
PAGE : 1

LAST FIRST HIRE

NAME NAME DATE ADDRESS CITY
BAKER VIVIAN 06/04/82 667 CRESTHAVEN BLVD WALNUT CREEK
CHRISTOPHERSON MELISSA 08/15/81 61752 TIMBERIDGE RD TORRANCE
JOHNSON LINDA 11/25/79 12 LINCOLN DRIVE SANTA ROSA
JOHNSON THOMAS 06/21/75 4000 LINDA VISTA SCOTTSDALE
JONES JERRY 01/31/80 125 MAIN STREET SAN FRANCISCO
MACDONALD RICHARD 07/04/82 525 FOOTHILL DRIVE  PLEASANTON
MORRISON MICHAEL 11/30/79 98 SOUTH LAKESIDE DR GLENDALE
SIMPSON TIMOTHY 12/01/82 89876 WEST 53 STREET ARCADIA
THOMAS MARTIN 06/04/82 77812 S. HUNTINGTON CONCORD
***% GRAND TOTAL (9 ITEMS)

Notes:

the built-in fields #TODAY, #TIME24, and #PAGENUM are utilized
using #TIME24 results in a 24-hour time, without the AM or PM
the use of a trailing slash in the first title produces a left aligned and a centered title part

the use of a trailing slash in the second and third titles produces a left aligned title

Figure 4-21 - Titles with the date, 24-hour time, and page number on the left side of the report
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These Control Statements:

INPUT:  EMPL-FILE

TITLE: / {TIME

TITLE: / 'EMPLOYEE DIRECTORY'
/ {fTODAY (LONGL,RIGHT)

TITLE:  / 'PAGE:' #PAGENUM(2)
SORT: LAST-NAME  FIRST-NAME
COLUMNS: LAST-NAME FIRST-NAME HIRE-DATE ADDRESS CITY

Produce this Report:

LAST FIRST

NAME NAME
BAKER VIVIAN
CHRISTOPHERSON MELISSA
JOHNSON LINDA
JOHNSON THOMAS
JONES JERRY
MACDONALD RICHARD
MORRISON MICHAEL
SIMPSON TIMOTHY
THOMAS MARTIN

**% GRAND TOTAL (9 ITEMS)

EMPLOYEE DIRECTORY APRIL 27, 1992
2:35 PM
PAGE: 1
HIRE
DATE ADDRESS CITY
06/04/82 667 CRESTHAVEN BLVD WALNUT CREEK
08/15/81 61752 TIMBERIDGE RD TORRANCE
11/25/79 12 LINCOLN DRIVE SANTA ROSA
06/21/75 4000 LINDA VISTA SCOTTSDALE
01/31/80 125 MAIN STREET SAN FRANCISCO
07/04/82 525 FOOTHILL DRIVE  PLEASANTON
11/30/79 98 SOUTH LAKESIDE DR GLENDALE
12/01/82 89876 WEST 53 STREET ARCADIA

06/04/82

77812 S. HUNTINGTON CONCORD

Notes:

the built-in fields #TODAY, #TIME, and #PAGENUM are displayed in the titles

the system date field (#TODAY) is displayed using the LONG1 format, and is right-justified
the page number field (#PAGENUM) is only 2 characters wide

the use of a leading slash in the first title produces a centered and a right aligned title part
the use of a leading slash in the second and third titles produces a right aligned title

Figure 4-22 - A title with the date (spelled out), time, and page number on the right side of the

report
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A similar problem can occur with centered title parts. Sometimes they do not appear to
be centered correctly. Two things can cause this to occur:

= this can happen when the contents of a centered field does not completely fill the area
reserved for it in the title. In that case, the field may be centered correctly, but the data
within the field may not be centered. Use the CENTER parm to center the contents of
the field. The second title line in the report in Figure 4-18, on page 4-56 exhibits this
problem. The third title line in that same report uses the CENTER parm to correct the
problem.

= sometimes correctly centering a title part would cause it to overlap with title parts that
are aligned over the left or right margins. In these cases, Report Writer shifts the center
title part to prevent overlap.

Special Options Related to Titles

The following table summarizes the options that affect the titles. (For a similar list of
options that affect column headings, see page 4-11) Use an OPTIONS statement to specify
these options (page 10-81.)

Options Related to Titles

Description

COLHDGONCE Suppresses titles. Prints the column headings just once at the
beginning of the report. Report will have no page breaks.

NOCOLHDGS Suppresses column headings, but does not affect titles. Report will
have normal page break processing.

NOTITLES Suppresses all titles and column headings. Report will have no page
breaks.

TITLEONCE Prints titles (and any column headings) just once at the beginning of

the report. Report will have no page breaks.
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m 4-64

To print "titles" at the bottom of each page of the report, use the FOOTNOTE statement. The
FOOTNOTE statement works just like the TITLE statement, except that the footnote lines
print at the bottom of each page, rather than at the top.

Example

FOOTNOTE: 'THE INFORMATION IN THIS REPORT IS CONFIDENTIAL'
FOOTNOTE: 'PAGE' 4fPAGENUM

The two FOOTNOTE statements above cause two lines to print at the bottom of each page
of the report. The first footnote line contains the literal text ("THE INFORMATION IN THIS
REPORT IS CONFIDENTIAL") centered under the report. The second footnote line has the
word "PAGE", followed by the page number. Figure 4-23 shows a sample report which
uses these two FOOTNOTE statements. FOOTNOTE statements may appear anywhere after the
INPUT statement.

All of the features allowed in TITLE statements are also allowed in FOOTNOTE statements.
(Using the TITLE statement is discussed beginning on page 4-48) Specifically, you can:

= include the current date, time, page number, etc. in the footnote, by using the built-
in fields #TODAY, #DAYNAME, #TIME, #TIME24, #HHMMSS and #FPAGENUM. (page 4-51)

= separate the footnote line into left, center, and right aligned parts, by using slashes
within the FOOTNOTE statement. (page 4-57)

= include data from the input file(s) in your footnote line. Just list the desired field
name in the FOOTNOTE statement. The data that will appear in the footnote will be the
field's value from the previous report record. (page 4-48)

» specify exactly how data should be formatted in the footnote, by using the width,
display-format, and justification parms. (page 4-53)
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These Control Statements:

INPUT: EMPL-FILE
TITLE: 'ABC COMPANY -- EMPLOYEE DIRECTORY'
SORT: LAST-NAME  FIRST-NAME

HIRE-DATE CITY STATE

FOOTNOTE: 'PAGE' {PAGE

COLUMNS: LAST-NAME FIRST-NAME EMPL-NUM SEX DEPT-NUM

FOOTNOTE: 'THE INFORMATION IN THIS REPORT IS CONFIDENTIAL'

Produce this Report:

*** GRAND TOTAL (9 ITEMS)

PAGE 1

LAST FIRST EMPL DEPT

NAME NAME NUM  SEX NUM
BAKER VIVIAN 044 F 4
CHRISTOPHERSON MELISSA 043 F 1
JOHNSON LINDA 039 F 2
JOHNSON THOMAS 037 M 1
JONES JERRY 036 M 2
MACDONALD RICHARD 040 M 2
MORRISON MICHAEL 042 M 3
SIMPSON TIMOTHY 041 M 3
THOMAS MARTIN 045 M 4

ABC COMPANY -- EMPLOYEE DIRECTORY

HIRE
DATE

06/04/82
08/15/81
11/25/79
06/21/75
01/31/80
07/04/82
11/30/79
12/01/82
06/04/82

CITY

WALNUT CREEK
PHOENIX

SANTA ROSA
SCOTTSDALE
SAN FRANCISCO
PLEASANTON
GLENDALE
ARCADIA
CONCORD

THE INFORMATION IN THIS REPORT IS CONFIDENTIAL

STATE

CA
AZ
CA
AZ
CA
CA
CA
CA
CA

Notes:

® since no slashes are used, each footnote is centered under the report

® the report has two footnote lines that correspond to the two FOOTNOTE statements

Figure 4-23 « Using the FOOTNOTE statement to add footnotes to a report
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This section discusses:

m using the SORT statement to request a control break

= using the BREAK statement to request a control break

m some of the parms available for customizing control breaks

The easiest way to request a control break is to specify a break parm after a field name
right in the SORT statement. For example, the TOTAL parm in the following SORT statement
requests that a control break occur whenever the REGION field changes value:

SORT: REGION(TOTAL)
At a control break, the following things happen by default:

= a total line prints, showing the number of items in the control group, as well as the
totals for all numeric columns in the report

= two blank lines print, before continuing with the report

Another way to request a control break is to use the BREAK statement. The BREAK statement
names a sort field and makes that field a control break field. Only a field named in an
earlier SORT statement can be named in a BREAK statement. For example, the following two
statements have the same effect as the above SORT statement.

SORT: REGION
BREAK: REGION

We could also have included the TOTAL parm on the BREAK statement. However, since
TOTAL is the default, it was not necessary.

There are several advantages to using a BREAK statement. The BREAK statement has parms
that gives you complete control over what prints at control breaks. These parms are
discussed in the sections that follow:

= how to specify the report spacing at a control break with the SPACE parm (page 4-67)
= how the default total line looks, and tips on getting the most out of it (page 4-70)

= how to print break-wide percentages and ratios in the total line (page 4-71)

= how to customize the total line using the TOTAL parm (page 4-74)

= how to suppress totals at a control break (page 4-76)

= how to print statistical lines using the AVERAGE, MAXTMUM, MINIMUM, NZAVERAGE and
NZMINIMUM parms (page 4-77)

= how to print customized "footing" lines at the end of a control group using the
FOOTING parm (page 4-80)

= how to print the number of items contained in a control group (page 4-91)
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= how to print customized "heading" lines at the beginning of a control group using
the HEADING parm (page 4-93)

How to Change the Control Break Spacing
This section explains:
» the default control break spacing in a report
= how to specify your own control break spacing in a report
m the SPACE parm in the BREAK statement

By default, Report Writer prints two blank lines whenever a control break occurs. (These
blank lines print after any footing lines, total lines and statistical lines have printed.) For
example, the sample report in Figure 2-13, on page 2-38 uses default spacing at control
breaks.

If you want something other than two blank lines, specify a spacing option in either the
SORT or the BREAK statement. (A complete list of spacing options is shown on the next
page.) By coding the appropriate value for this parm, you can request that some other
number of blank lines print (including zero lines), or you can request one of several
types of "page breaks."

If you only want to customize the spacing of a control break, you do not need to use a
BREAK statement. All break spacing options can be specified directly in the SORT
statement. Simply put the spacing parm in parentheses immediately after the
appropriate field name. For example, the following SORT statement requests that 5 blank
lines print whenever the REGION field changes value:

SORT:  REGION(5)

The mere presence of the break spacing factor in the SORT statement above implies that
REGION should be a control break field. The following SORT statement requests a page
break. That is, whenever a new region starts printing, it will begin on a new page.

SORT:  REGION(PAGE)

In a BREAK statement, use the SPACE parm to specify the desired control break spacing. The
following statements specify that 5 blank lines should print whenever the REGION field
changes value:

SORT: REGION
BREAK: REGION SPACE(5)

And the following statements request a page break for the REGION field.
SORT: REGION

BREAK: REGION SPACE(PAGE)

Figure 4-24, on page 4-69 shows a sample report that uses a similar BREAK statement to
request a page break.

CIMS Report Writer User Guide 4-67 =



®  Beyond the Basics
Customizing the Control Breaks

There are other spacing options that are especially useful for reports that are printed on
a laser printer, using both sides of the paper. You may want to distribute the individual
pages of your report to, for example, a company's various regions. To do this, the
different regions must print on separate sheets of paper, not just on a new page. (A new
page might only be the back side of the same sheet of paper where another region
printed.) The NEWSHEET spacing option does this.

There are also spacing options that will reset the page number after a control break.
When skipping to a new page after a control break, you may also want to start the page
numbering over again with page one. This is especially useful when you will be
distributing the various sections of the report to different people, and you want each
section to start with page one. The PAGE1, NEWSHEET1 and ODDPAGE1 options do this.

The following table lists the control break spacing options available:

Spacing Option Description

n Skips this number of blank lines.

PAGE Skips to the top of the next page of the report.

PAGE1 Works like PAGE, but also resets page number to "one".
NEWSHEET Skips to a new sheet of paper. In order for this feature

to work, you must also use the OPTION statement's
PRTSHEET parm to specify a character string that can be
sent to your printer to tell it to skip to a new sheet of
paper. (The PRTSHEET option is described starting on
page 10-97.)

NEWSHEET1 Works like NEWSHEET, but also resets page number to
n One" .
ODDPAGE Skips to the next odd numbered page. This parm

accomplishes the same thing as the NEWSHEET parm,
but can be used even if you do not have a character
string to send to your printer to force it to skip to a
new sheet. However, for this option to work you must
ensure that the first page of your report prints on the
front side of a sheet of paper. As long as page 1 of your
report prints on the front side of a sheet of paper, all
other odd numbered pages will also be on front sides.

ODDPAGE1 Works like ODDPAGE, but also resets page number to

n n

one .

PCFile Note « Only the n spacing parm (for "n" blank lines) is allowed when creating
PC files. Since PC files do not have "pages", the other spacing parms are meaningless
for PC files.
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These Control Statements:

INPUT:  SALES-FILE

TITLE: "SALES FOR REGION:' REGION / 'PAGE' {fPAGENUM
COLUMNS: REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT TAX
SORT: REGION

BREAK:  REGION SPACE(PAGEL)

Produce this Report:

SALES FOR REGION: EAST PAGE 1
EMPL SALES
REGION NAME DATE CUSTOMER AMOUNT TAX
EAST ~ MORRISON  03/29/92 STAR MARKET 44 .35 2.66
EAST  MORRISON  03/30/92 Al PHOTOGRAPHY 29.65 1.78
EAST ~ SIMPSON 04/01/92 EUROPEAN DELI 14.99 0.90
EAST ~ SIMPSON 04/30/92 J & S LUMBER 23.87 1.43
***% TOTAL FOR EAST (4 ITEMS) 112.86 6.77
SALES FOR REGION: NORTH PAGE 1
EMPL SALES
REGION NAME DATE CUSTOMER AMOUNT TAX
NORTH  JOHNSON 04/01/92 VILLA HOTEL 234.45 14.07
NORTH  JOHNSON 04/05/92 MARYS ANTIQUES 9.98 0.60
NORTH JONES 04/15/92 EZ GROCERY 10.25 0.62
NORTH  JONES 04/15/92 TOY TOWN 10.25 0.62
NORTH  JONES 04/15/92 TOY TOWN 121.76 7.31
**% TOTAL FOR NORTH (5 ITEMS) 386.69 23.22
EMPL SALES
REGION NAME DATE CUSTOMER AMOUNT TAX
SOUTH  JOHNSON 03/12/92 ACE ELECTRICAL 101.38 6.09
(other report lines not shown)

® specifying PAGE1 (in the BREAK statement) causes the report to skip to a new page whenever the
REGION field changes value, and also resets the page number to 1

® since we printed the REGION in the title of each page, we could now eliminate the REGION column
making room in the report for other data

Figure 4-24 - A BREAK statement that requests a page break and resets the page number
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This section explains:
= how the default total line looks
= tips on making the default total line look its best

Before we examine the various custom lines that we can print at a control break, let's look
at what happens by default at a control break.

By default, Report Writer prints one total line at every control break. The report in Figure
4-24, on page 4-69 shows an example of the default total lines. They look something like
this:

***% TOTAL FOR EAST ( 4 TTEMS) 112.86 6.79
Default total lines contain the following information:

= anumber of asterisks (three, in this example) which serve to set the total line off from
the regular report lines. The asterisks also serve as a visual indicator of the "level" of
the break. The higher the break level, the more asterisks that print. (Break levels are
discussed in the section titled Reports with Multiple Control Breaks on page 4-96.)

m the words TOTAL FOR, which identifies this as the total line

» the value of the break field in the control group that just ended (in this example
EAST.)

= the number of items that were included in the control group (in this example 4.) The
number of items is the number of primary input file records included in the control
group. Usually, it is also the number of report lines printed for the control group.

= the control group total for each numeric column in the report (in this example the
AMOUNT and TAX columns.) (For more information on exactly which columns are
totalled, see the section titled How to Specify Which Columns to Total on page 4-26.)

Sometimes the text at the beginning of the total line will extend into the area where the
first column total should print. This normally happens when the first numeric column
is fairly close to the left margin of the report. When the total line text would overlap with
one or more actual column totals, Report Writer skips to a new line to print the column
totals.

To prevent this splitting of the total line, design your reports so that the first numeric
column is well away from the left margin of the report. You might do this by printing
large character fields (such as names, descriptions, etc.) in the first columns of the report,
and putting the numeric columns after that. That is what we have done for most
examples in this manual. Or, you can use an initial spacing factor in the COLUMNS
statement to shift all columns to the right, like this:

COLUMNS: 40 AMOUNT TAX

The report in Figure 4-35, on page 4-103 uses a COLUMNS statement with a large initial
spacing factor.
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To prevent splitting the total line, you could also specify a shorter text to being the total
line with. Use the TOTAL parm to specify a shorter text (page 4-74).

When printing large reports you may see a number of asterisks in the total line. For
example, you might see a total line that looks like this:

**% TOTAL FOR EAST ( 4 ITEMS) FkAFI KGR AFI KK 6.79

The "size" error indicator (***S***) indicates that there wasn't enough room to display
all of the digits in a number. In this case, the report column is not wide enough to display
the total value. Use a width parm in the COLUMNS statement to make the column wider
(see page 4-12.) For example, the following COLUMNS statement makes the AMOUNT column
20 characters wide, so that even huge numbers will fit in the total line:

COLUMNS: REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT(20) TAX

If there is a very large number of records in a control group, there may not be enough
room to print the number of items in the total line. In that case you might see something
like this:

**% TOTAL FOR EAST  (**S** ITEMS) 112.86 6.79

To correct this problem, specify your own total line text using the TOTAL parm (see
page 4-74.) Be sure to specify a width parm (see page 4-86) that leaves plenty of room
to display the #ITEMS built-in field, like this:

BREAK: REGION
TOTAL('*** TOTAL FOR' REGION HITEMS(10) 'ITEMS")

The built-in field #ITEMS is discussed beginning on page 4-91.

Computing True Percentages and Ratios at Control Breaks

By default, Report Writer prints the total value of each numeric column at control breaks.
For some computed fields this is not what is really desired. Consider the following
COMPUTE statement:

COMPUTE: PERCENT-TAX = TAX / AMOUNT

The above statement computes a field called PERCENT-TAX, which is computed by
dividing the amount of the tax by the amount of the sale. At control breaks, it is probably
not helpful to see the sum of all of the PERCENT-TAX percentages. Instead it would be
helpful to see the PERCENT-TAX percentage for the entire control group. To get this value,
we need to divide the control group's total value for TAX by the control group's total value
for AMOUNT.

You can do this by specifying the DIVTOTS ("divide totals") parm in the COMPUTE
statement, like this:

COMPUTE: PERCENT-TAX(DIVTOTS) = TAX / AMOUNT
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The above statement tells Report Writer to divide the total value of the numerator by the
total value of the denominator at control breaks. In this case the total value of TAX will
be divided by the total value of AMOUNT. This group-wide percentage is what will appear
in the total line at the control breaks and in the Grand Total line. You may also
abbreviate DIVTOTS as DT.

Figure 4-25, on page 4-73 shows a report that uses the DIVTOTS parm.

DIVTOTS may only be specified for COMPUTE statements that meet all of the following
requirements:

= At its highest level, the expression must consist of a single division operation. The
numerator and/or denominator themselves, however, can be expressions within
parentheses. All of the following statements qualify as consisting of a "single high
level division":

COMPUTE: A=B / C

COMPUTE: A=B / (C+ D+ E)
COMPUTE: A= (B +C) / (D +E)
COMPUTE: A = (B/C) / (D/E)

s Neither the numerator nor the denominator may be literal values. Each must be
either a field or an expression. That is, DIVTOTS would not be allowed for the
following:

COMPUTE: A =B / 100

Computations involving division by a literal value (like the one above) are not ratios
or percentages. A regular total for such fields is more appropriate at control breaks. If
you need a literal in a DIVTOTS COMPUTE statement for some reason, assign the literal
value to a field and then refer to that field in the COMPUTE statement:

COMPUTE: HUNDRED= 100
COMPUTE: A(DIVTOTS) = B / HUNDRED

= Only simple COMPUTE statements may use the DIVTOTS parm. It is not allowed in
conditional COMPUTE statements. (Conditional COMPUTE statements are those that use
the WHEN and ASSIGN parms to assign different values to a field.) However, either or
both of the numerator and the denominator can be COMPUTE fields that may have been
computed with conditional COMPUTE statements.
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These Control Statements:

INPUT:  SALES-FILE

COMPUTE: PERC-TAX

SORT: REGION(TOTAL)

PERC-TAX PERCENT-TAX

TITLE: "COMPUTING BREAK-WIDE PERCENTAGES'
= TAX / AMOUNT
COMPUTE: PERCENT-TAX(DIVTOTS) = TAX / AMOUNT

COLUMNS: EMPL-NAME REGION CUSTOMER TAX AMOUNT

Produce this Report:

EMPL
NAME REGION CUSTOMER

MORRISON ~ EAST  STAR MARKET
MORRISON ~ EAST Al PHOTOGRAPHY
SIMPSON EAST  EUROPEAN DELI
SIMPSON EAST J & S LUMBER
*** TOTAL FOR EAST (4 ITEMS)

JOHNSON NORTH VILLA HOTEL
JOHNSON NORTH MARYS ANTIQUES

JONES NORTH EZ GROCERY
JONES NORTH TOY TOWN
JONES NORTH TOY TOWN

**%* TOTAL FOR NORTH (5 ITEMS)

*** GRAND TOTAL (14 ITEMS)

TAX

83

D= O PN

.66
.76
.90
43
77

.07
.60
.62
.62
.31
.22

.05

AMOUNT

44,
29.
14.
8o
112.

234.
9o
10.
10.
121.
386.

(other report lines not shown)

1,383.

COMPUTING BREAK-WIDE PERCENTAGES

35
65
99
87
86

45
98
25
25
76
69

66

PERC
TAX

(=N NN o)

[=NeNeNelNoNo)

.059977
.060034
.060040
.059908
.239959

.060013
.060120
.060488
.060488
.060036
.301145

.841332

PERCENT
TAX

(=N Ne N No)

[=NeNoNeNoNo)

.059977
.060034
.060040
.059908
.059986

.060013
.060120
.060488
.060488
.060036
.060048

.060022

Notes:

TAX by the Grand Total AMOUNT.

The PERC-TAX field is computed by dividing TAX by AMOUNT.
The PERCENT-TAX is computed the same way, but has the DIVTOTS parm.

The total lines show the sum of the PERC-TAX field, which is meaningless for a percentage.
The DIVTOTS parm means the PERCENT-TAX value in the total lines is computed by dividing the
region's total TAX by the region's total AMOUNT.
® The PERCENT-TAKX field in the Grand Total line is similarly computed by dividing the Grand Total

Figure 4-25 + Using the DIVTOTS parm to get accurate percentages at control breaks
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How to Customize the Total Line at a Control Break

m 4-74

This section explains:
= how to customize the total line at a control break
s how to use the TOTAL parm in the BREAK statement

Report Writer automatically prints a total line at the end of each control group. As we
saw earlier, the default total line begins with a text something like this:

***% TOTAL FOR EAST ( 4 ITEMS)

This text is then followed by the actual totals for each numeric column. You may prefer
to print your own text at the beginning of the total line. Use the TOTAL parm of the BREAK
statement to do that.

Here is an example of a BREAK statement with a TOTAL parm:

BREAK: REGION
TOTAL("REGION TOTALS")

When you specify a text in a TOTAL parm, Report Writer uses your text, rather than the
default text, in its total line. The above statement specifies that the total line should begin
with the words REGION TOTALS. After that, the actual totals appear, lined up under the
appropriate report columns. Figure 4-26, on page 4-75 shows a sample report that uses
the above BREAK statement.

The contents of the TOTAL parm is actually a print expression. Print expressions tell
Report Writer how to build one print line to use in a report. In the TOTAL parm, the print
expression tells how to build the first part of the total line.

The contents of the COLUMNS statement is also a print expression— one that tells how to
build the report lines for the main body of the report. Thus, the contents of the TOTAL parm
is very similar to the contents of a COLUMNS statement, which you are already familiar with.

Briefly, the TOTAL parm print expression can contain literal text, data from input records,
data from built-in fields, and certain statistical values for numeric data fields. The
section titled How to Print Customized Footing Lines at a Control Break on page 4-80
describes in detail how to write a FOOTING parm print expression. Those same rules apply
to writing TOTAL parm print expressions.

Here is an example of a TOTAL print expression which consists of one literal item and one
field name:

BREAK: REGION
TOTAL("TOTALS FOR REGION:' REGION)

The total line produced by the statement above would begin with:
TOTALS FOR REGION: xxxxx

where xxxxx would be the name of the region that had just finished printing.

CIMS Report Writer User Guide



Beyond the Basics =

Customizing the Control Breaks

These Control Statements:

INPUT:
TITLE:
COLUMNS:
SORT: REGION

BREAK: ~ REGION TOTAL('REGION TOTALS")

SALES-FILE
'SALES BY REGION'
REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT TAX

Produce this Report:

SALES BY REGION
EMPL SALES

REGION NAME DATE CUSTOMER AMOUNT

EAST ~ MORRISON  03/29/92 STAR MARKET 44,
EAST ~ MORRISON  03/30/92 Al PHOTOGRAPHY 29.
EAST ~ SIMPSON 04/01/92 EUROPEAN DELI 14.
EAST ~ SIMPSON 04/30/92 J & S LUMBER 28e
REGION TOTALS 112.
NORTH  JOHNSON 04/01/92 VILLA HOTEL 234.
NORTH  JOHNSON 04/05/92 MARYS ANTIQUES 9o
NORTH JONES 04/15/92 EZ GROCERY 10.
NORTH JONES 04/15/92 TOY TOWN 10.
NORTH JONES 04/15/92 TOY TOWN 121.
REGION TOTALS 386.
SOUTH  JOHNSON 03/12/92 ACE ELECTRICAL 101.
SOUTH  JOHNSON 04/16/92 ACME BUILDING 500.
REGION TOTALS 601.
WEST  BAKER 03/26/92 JACKS CAFE 137.
WEST  BAKER 04/12/92 JACKS CAFE 135.
WEST ~ THOMAS 04/14/92 YOGURT CITY 9o
REGION TOTALS 282.
**xxx%x GRAND TOTAL (14 ITEMS) 1,383.
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Notes:

the total line now begins with the text "REGION TOTALS", as specified in the TOTAL parm of the

BREAK statement

Figure 4-26 « Areport with a customized total line at the control breaks
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You may also put a blank print expression in the TOTAL parm, like this:

BREAK: REGION TOTAL(" ')

The example above results in a total line with no beginning text— just the actual numeric
totals themselves.

Only one TOTAL parm is allowed in the BREAK statement. If you need to print more than
one line at a control break, use one or more FOOTING parms along with the TOTAL parm.
(FOOTING parms are discussed beginning on page 4-80.)

Example

BREAK: REGION
FOOTING('END OF REGION:" REGION)
FOOTING('VERIFY THE FOLLOWING TOTALS WITH ACCOUNTING")
TOTAL("TOTAL SALES")

The statement above would cause three lines to print at the control break: the two
footing lines first, followed by the total line. The total line would begin with the text
TOTAL SALES, followed by the numeric totals.

The total line at a control break always prints immediately after the last footing line (if
any), regardless of where the TOTAL parm is specified in the BREAK statement.

If you want the total line to be separated from the footing lines, (or from the last detail
report line) use a blank FOOTING parm, like this:

BREAK: REGION
FOOTING('END OF REGION' REGION')
FOOTING('VERIFY THE FOLLOWING TOTALS WITH ACCOUNTING")
FOOTING(" ")
TOTAL('TOTAL SALES AS OF' #TODAY)

This will cause a blank footing line to print after the first two footings and before the
total line.

Notice in the above statement that we used the built-in field #TODAY to print the current
date in the total line.

Note ¢ To customize the Grand Totals line, see page 4-99.

How to Suppress the Total Line at a Control Break

m 4-76

This section explains:
= how to suppress the total line at a control break
m the NOTOTAL parm in the BREAK and SORT statements

Even when a report has no numeric columns, a total line still prints at control breaks.
That is because the total line contains other useful information such as the value of the
break field, and the number of items in the control group.
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To suppress the total line at a control break, specify NOTOTAL in the SORT or BREAK
statement. For example, if you did not want to see region totals at the REGION control
break, you would write:

BREAK: REGION NOTOTAL

The above example would still result in a control break whenever the REGION field
changed value. But region totals would not print at the break. Two blank lines (the
default spacing option) is all that would print at the control break.

You can also use the NOTOTAL parm directly in the SORT statement, either alone or in
combination with a break spacing parm. Here are two examples:

SORT: REGION(NOTOTAL)
SORT: REGION(PAGE,NOTOTAL)

The first example causes a control break to occur whenever the REGION field changes
value, but prevents region totals from printing. (The presence of the NOTOTAL parm
implies that a control break should occur.) The default spacing of two blank lines will
be printed at the control break.

The second example above also causes a control break on the REGION field, but specifies
that each new region should start printing on a new page. Again, no region totals would
print at the control break.

Note « To just suppress totals for a particular column, see page 4-26.

Note ¢ To suppress the Grand Total line, see the section beginning on page 4-99.

How to Customize the Statistical Lines at a Control Break
This sections explains:
= how to print statistical lines at a control break
= how these statistical lines look by default
= how to customize the statistical lines

m the AVERAGE, MAXIMUM, MINIMUM, NZAVERAGE and NZMINIMUM parms in the SORT and
BREAK statements

The sample report in Figure 4-27, on page 4-79 illustrates most of the features discussed
in this section.

There are a number of statistical lines that can be printed at a control break. The total
line is the most common statistical line. By default, the total line automatically prints at
each control break, as well as at the end of the report. The other statistical lines do not
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appear unless specifically requested. You may request them by specifying the appropriate
parm in either the BREAK statement or the SORT statement. The statistical parms (and their
abbreviations) are:

Parm Statistic Line

AVERAGE/AVG average line

NZAVERAGE/NZAVG non-zero average line. (A non-zero average is the average obtained
when zero values are excluded from the calculation.) This value may
be useful when the data in some records is missing.

MAXIMUM/MAX maximum line
MINIMUM/MIN minimum line

NZMINIMUM/NZMIN non-zero minimum line. (A non-zero minimum is the minimum
value, not considering zero values.) This value may be useful when
the data in some records is missing.

The following example requests that a line showing averages and a line showing
maximum values be printed at the control break. (Of course, the total line will also print,
since the NOTOTAL parm was not specified to suppress it.)

BREAK: REGION AVERAGE MAXIMUM
It is also possible to request the same thing directly in the SORT statement:
SORT: REGION(AVERAGE,MAXIMUM)

The presence of the statistical parms in the above SORT statement imply that REGION
should be a break field.

When the average line prints at a control break, it begins with the text AVERAGE VALUE,
followed by the averages themselves lined up under the numeric columns. Just as with
the total line, you can change the beginning text to be anything you like. Simply specify
a print expression in parentheses immediately after the AVERAGE parm:

BREAK: REGION AVG('AVERAGES FOR REGION:' REGION)

The other statistical lines (maximum, minimum, etc.) begin with similar texts (MAXIMUM
VALUE, MINIMUM VALUE, etc.) You can override the text for any of these lines in the same
way as for total or average lines:

BREAK: REGION MAXIMUM('BIGGEST SALE IN REGION:' REGION)
MINIMUM('SMALLEST SALE IN REGION:' REGION)

As with the TOTAL parm discussed earlier, the contents of these additional statistical
parms is simply a print expression. Briefly, the print expression can contain literal text,
data from input records, data from built-in fields, and certain statistical values for
numeric and time fields. The section titled How to Print Customized Footing Lines at a
Control Break on page 4-80 describes in detail how to write a FOOTING parm print
expression. Those same rules apply to writing print expressions for the statistical parms.

CIMS Report Writer User Guide



Beyond the Basics =

Customizing the Control Breaks

These Control Statements:

INPUT:  SALES-FILE

SORT: REGION
BREAK: ~ REGION

MINIMUM('--- SMALLEST SALE

TITLE: 'SALES STATISTICS BY REGION'
COLUMNS: REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT TAX

TOTAL('--- TOTAL SALES FOR REGION:' REGION)
AVERAGE('--- AVERAGE SALE IN REGION")
MAXIMUM( ' --- BIGGEST SALE IN REGION')

IN REGION")

Produce this Report:

9,

SALES STATISTICS BY REGION
EMPL SALES
REGION NAME DATE CUSTOMER AMOUNT
EAST ~ MORRISON  03/29/92 STAR MARKET 44.
EAST ~ MORRISON  03/30/92 A1l PHOTOGRAPHY 29.
EAST ~ SIMPSON 04/01/92 EUROPEAN DELI 14.
EAST ~ SIMPSON 04/30/92 J & S LUMBER 23
--- TOTAL SALES FOR REGION: EAST 112.
--- AVERAGE SALE IN REGION 28.
--- BIGGEST SALE IN REGION 44
--- SMALLEST SALE IN REGION 14.
NORTH  JOHNSON 04/01/92 VILLA HOTEL 234.
NORTH  JOHNSON 04/05/92 MARYS ANTIQUES O]
NORTH JONES 04/15/92 EZ GROCERY 10.
NORTH JONES 04/15/92 TOY TOWN 10.
NORTH JONES 04/15/92 TOY TOWN 121
--- TOTAL SALES FOR REGION: NORTH 386.
--- AVERAGE SALE IN REGION 77.
--- BIGGEST SALE IN REGION 234.
--- SMALLEST SALE IN REGION
(other report lines not shown)
FAAAkx GRAND TOTAL (14 ITEMS) 1,383.
**xxxk% AVERAGE VALUE 98.
Fxxxk% MAXIMUM VALUE 500.
FAAAkx MINIMUM VALUE

9o
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Notes:

statistical lines

® the print expression in parentheses after each statistical parm determines the initial wording of the

® to customize the Grand Total statistical lines, we could add another BREAK statement (see

Figure 4-27 + A report that prints statistical lines (average, maximum, minimum) at control

breaks
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Any statistical lines requested at a control break will print after all footing lines have
printed. The statistical lines always print in the following order:

m the total line

the average line
m the non-zero average line

the maximum line

s the minimum line

the non-zero minimum line

Note ¢ For information on which columns receive averages and other statistics, see
page 4-26.

Note * Notice the statistical lines after the Grand Totals on page 4-79. They still begin
with the default wording (****** AVERAGE VALUE, etc.) To customize the statistical
lines at the Grand Totals, see page 4-99.

How to Print Customized Footing Lines at a Control Break

m 4-80

This section explains:
= how to specify customized "footing" lines to print at the end of a control group

» the detailed syntax for print expressions used within the BREAK statement's FOOTING,
TOTAL, AVERAGE, MAXIMUM, MINIMUM, NZAVERAGE and NZMINIMUM parms

PCFile Note ¢ This section discusses the FOOTING parm as it is used when creating
reports. Some of this discussion does not apply to creating PC files. The use of the
FOOTING parm for PC files is discussed on page 3-30.

Report Writer automatically prints a total line at the end of each control group. You may
want to print certain lines of your own at a control break (either in place of, or in addition
to, the total line.) Use the FOOTING parm of the BREAK statement to do that.

The FOOTING parm of the BREAK statement lets you specify a control break "footing line."
This line prints just before the totals line (if any) at a control break. This line can contain
literal text, data from input records, data from built-in fields, and certain statistical
values for numeric and time fields.
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These Control Statements:

INPUT:  SALES-FILE

TITLE: 'SALES BY REGION'

TITLE: "EXAMPLE OF A SINGLE FOOTING LINE®

SORT: REGION

BREAK: ~ REGION FOOTING('END OF SALES IN REGION:' REGION)
COLUMNS: REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT TAX

Produce this Report:

SALES BY REGION
EXAMPLE OF A SINGLE FOOTING LINE
EMPL SALES

REGION NAME DATE CUSTOMER AMOUNT TAX
EAST ~ MORRISON  03/29/92 STAR MARKET 44 .35 2.66
EAST ~ MORRISON  03/30/92 A1l PHOTOGRAPHY 29.65 1.78
EAST ~ SIMPSON 04/01/92 EUROPEAN DELI 14.99 0.90
EAST ~ SIMPSON 04/30/92 J & S LUMBER 23.87 1.43
END OF SALES IN REGION: EAST

**% TOTAL FOR EAST (4 ITEMS) 112.86 6.77
NORTH  JOHNSON 04/01/92 VILLA HOTEL 234.45 14.07
NORTH  JOHNSON 04/05/92 MARYS ANTIQUES 9.98 0.60
NORTH JONES 04/15/92 EZ GROCERY 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 121.76 7.3
END OF SALES IN REGION: NORTH

**% TOTAL FOR NORTH (5 ITEMS) 386.69 23.22
SOUTH  JOHNSON 03/12/92 ACE ELECTRICAL 101.38 6.09
SOUTH  JOHNSON 04/16/92 ACME BUILDING 500.00 30.00
END OF SALES IN REGION: SOUTH

***% TOTAL FOR SOUTH (2 ITEMS) 601.38 36.09

(other report lines not shown)
Fxxkx%x GRAND TOTAL (14 ITEMS) 1,383.66 83.05

Notes:

® the footing line (specified in the BREAK statement) prints before the total line at each control break

Figure 4-28 - Using the FOOTING parm to print a customized line at a control break
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Here is an example of a BREAK statement with a simple FOOTING parm:

BREAK: REGION
FOOTING('END OF SALES IN REGION:' REGION)

This FOOTING parm causes a line reading END OF SALES IN REGION: xxxxx to print
immediately after the last report line in each region (where xxxxx is the name of the
region.) The report in Figure 4-28, on page 4-81 uses the above BREAK statement.

Note ¢ The following discussion of the BREAK statement's FOOTING parm syntax also
applies to the TOTAL, AVERAGE, MAXIMUM, MINIMUM, NZAVERAGE, and NZMINIMUM parms
(discussed in the sections beginning on pages page 4-74 and page 4-77.) In addition,
the syntax of the HEADING parm is almost identical-- the only differences are
explained in the section on the HEADING parm, beginning on page 4-93.

The contents of the FOOTING parm is simply a print expression. Print expressions tell
Report Writer how to build one print line to use in a report. In a FOOTING parm, the print
expression tells how to build a line to print at a control break.

The contents of the COLUMNS statement is also a print expression—- one that tells how to
build the report lines for the main body of the report. Thus, the contents of the FOOTING

parm is very similar to the contents of a COLUMNS statement, which you are already familiar

with.

As with other print expressions in Report Writer, just list one or more items to print.
FOOTING( iteml item2 item3 ... )
Each item can be either a literal text or a field name.

To include a literal text in a footing line, simply enclose the text in either apostrophes or
quotation marks. For example the following statement causes the words END OF SALES
IN REGION: to appear in the footing line:

BREAK: REGION FOOTING('END OF SALES IN REGION:')

To put data from an input file in your footing line, simply list the desired field name.
(Do not put the field name in apostrophes or quotation marks.) For example the
following statement causes the contents of the REGION field to appear in the footing line:

BREAK: REGION FOOTING(REGION)
Field names used in the FOOTING parm may be any of the following:

= afield from an input file. (An input file is a file named in the INPUT statement, or in
an optional READ statement.)

= a computed field (defined in a preceding COMPUTE statement)

» a built-in field (see Appendix C, Built-In Fields for a complete list of built-in fields)
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By default, the data that appears in the footing line will be the field's value from the last
record of the preceding control group. For numeric and time fields you may use a
statistical parm to cause the field's total value, average value, etc. to print in the footing
line. Statistical parms are discussed later in this section.

Figure 4-28, on page 4-81 shows an example of a footing line that uses one literal text
and one data field from the input file.

As in other print expressions, you may customize your footing line by using optional
spacing factors and parms. So, the full syntax for the FOOTING parm is this:

FOOTING( [n] iteml(parms) [n] item2(parms) [n] item3(parms) ... )

The optional spacing factor (n) is the number of blank spaces to leave between items in
the footing line. If you omit the spacing factor, the default is for one blank space to
appear between each item. (A spacing factor of zero is allowed if you want no spaces to
appear between two items in a footing.) The following statement causes 5 blanks to
appear between the literal text END OF SALES IN REGION: and the contents of the REGION
field:

BREAK: REGION FOOTING('END OF SALES IN REGION:' 5 REGION)

The optional parms are used to provide details about how to display data fields in the
footing. You may specify one or more parms, enclosed in parentheses, immediately
following a field name. (Do not leave a space between the field name and the open
parenthesis.) You may use any combination of parms, in any order. Separate the parms
with a comma, and/or with one or more blanks. For example, the following FOOTING
parm uses both a statistical parm and a display format parm for the AMOUNT field:

BREAK: REGION
FOOTING("AVERAGE SALE FOR REGION:' AMOUNT(AVG,DOLLAR))
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The following table shows what parms may be used in BREAK statement print expressions:

Break Statement Print Expression Parms

Description

ASCI1 Specifies that the final, formatted contents of the field should be
translated from EBCDIC to ASCII. To specify your own EBCDIC-to-
ASCIT translation table, use the ASCIITABLE option in the OPTIONS
statement (page 10-83.) Otherwise, Report Writer uses a default
translation table. (See page 4-21 for more information on creating
ASCIT files.)

COMPUTE: BREAK-LIT = 'TOTAL AMOUNT IS '
BREAK: REGION
FOOTING(BREAK-LIT(ASCII) O AMOUNT(TOTAL,ASCII))

AVERAGE/AVG Allowed only with numeric and time fields. Specifies that the field's
average value for the control group should be printed. The following
example specifies that the average value of the AMOUNT field should
print in the footing line:

BREAK: REGION
FOOTING('AVERAGE AMOUNT IS' AMOUNT(AVG))

BIZ Means "blank if zero." Specifies that a field in the footing should be
left blank whenever the numeric, date or time item contains zeros.
The following example specifies that the HIRE-DATE field should be
left blank whenever its value is zero.

BREAK: HIRE-DATE
FOOTING('END OF EMPLOYEES HIRED'
HIRE-DATE(BIZ))

display-format | Specifies how to format a field in the footing. A complete list of
display formats appears in Appendix B, Display Formats. This parm
works just like the display format parm in the COLUMNS statement,
which is explained in more detail beginning on page 4-12. The
following example specifies that the HIRE-DATE field should be
displayed in the LONG1 format-- with the month name spelled out:

BREAK: HIRE-DATE
FOOTING('END OF EMPLOYEES HIRED'
HIRE-DATE(LONGI))
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Break Statement Print Expression Parms

Description

LEFT/CENTER/ Specifies how to justify a field's data within the area reserved for it in
RIGHT the footing. These parms work just like the justification parms in the
COLUMNS statement, which are explained in more detail beginning on
page 4-24. The following example specifies that the contents of the
HIRE-DATE field should be center justified (as well as being formatted
in the LONG1 display format):

BREAK: HIRE-DATE
FOOTING(HIRE-DATE(LONGL, CENTER))

MAXIMUM/MAX Allowed only with numeric and time fields. Specifies that the field's
maximum value in the control group should be printed. The
following example specifies that the maximum value of the AMOUNT
field should print in the footing line:

BREAK: REGION
FOOTING( 'MAXIMUM AMOUNT IS' AMOUNT(MAX))

MINIMUM/MIN Allowed only with numeric and time fields. Specifies that the field's
minimum value in the control group should be printed. The
following example specifies that the minimum value of the AMOUNT
field should print in the footing line:

BREAK: REGION
FOOTING( '"MINIMUM AMOUNT IS' AMOUNT(MIN))

NZAVERAGE/NZAVG | Allowed only with numeric and time fields. Specifies that the field's non-
zero average value for the control group should be printed. (A non-
zero average is the average obtained when zero values are excluded

from the calculation.) The following example specifies that the non-
zero average value of the AMOUNT field should print in the footing line:

BREAK: REGION
FOOTING('AVERAGE AMOUNT IS' AMOUNT(NZAVG))

NZMINIMUM/NZMIN | Allowed only with numeric and time fields. Specifies that the field's non-
zero minimum value in the control group should be printed. (A non-
zero minimum is the minimum value, not considering zero values.)
The following example specifies that the non-zero minimum value
of the AMOUNT field should print in the footing line:

BREAK: REGION
FOOTING( 'MINIMUM AMOUNT IS' AMOUNT(NZMIN))
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Break Statement Print Expression Parms

Description

TOTAL/TOT Allowed only with numeric and time fields. Specifies that the field's total
value for the control group should be printed. The following example
specifies that the total value of the AMOUNT field should print in the
footing line:

BREAK: REGION
FOOTING('TOTAL AMOUNT IS' AMOUNT(TOTAL))

Note « When using TOTAL with computed fields defined with the
DIVTOTS parm, be aware that the "total" value is not simply the sum
of each individual value. Instead, the total value of the compute
expression's numerator is divided by the total value of its
denominator. This group-wide calculation is used whenever the
"total" value of such fields is called for.

width This numeric parm specifies how many characters should be reserved
for an item in the footing. This parm works just like the width parm
in the COLUMNS statement, which is explained in more detail beginning
on page 4-12. As an example, the following statement specifies that
only one character of the REGION field should appear in the footing:

BREAK: REGION
FOOTING('END OF SALES IN REGION:' REGION(1))

The width, BIZ, display-format and justification parms specify how a data field will
appear in the footing line. The other statistical parms determine what value will appear
in the footing line. Normally when a field is used as an item in a footing print expression,
the value for the field is taken from the last record in the control group. By using one of
the statistical parms (TOTAL, AVERAGE, etc.) for a numeric field, you can print a statistical
value for the field, instead of its value in the previous record.

Consider the following example:

BREAK: REGION
FOOTING('AVERAGE SALE FOR' REGION 'REGION IS" AMOUNT(AVG))

This footing print expression consists of 4 items: two literals, and two field names. Here
is how each item will be processed:

» the two literals (AVERAGE SALE FORand REGION IS) appear in the footing line just as
they are.
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m the first field (REGION) has no parms in parentheses after it. Therefore, the value used
for REGION in the footing line will be taken from the REGION field in the last record of
the control group. Since REGION is the break field, all records in the control group have
the same value for region. So in this case, taking the value from the last record is fine.

» thesecond field in the print expression (AMOUNT) has the AVG parm in parentheses after
it. This means that the average of all AMOUNT fields in the control group will appear in
the footing line. For this field, it would have been meaningless to simply print the
AMOUNT field from the last record in the control group.

Figure 4-29, on page 4-88 shows a sample report which uses the above statement.

Notice that there are two different ways to use the statistical keywords TOTAL, AVERAGE,
MAXIMUM, etc.:

= We have just discussed their use as a parm within parentheses after a specific field
name. When used this way, they specify what value to print for a particular field in a
print line at a control break. For example:

BREAK: REGION FOOTING('REGION TOTAL IS' AMOUNT(AVERAGE))

m The other use is as a BREAK statement parm similar to the FOOTING parm. In that use,
the single keyword causes a whole line of totals, averages, maximum values, etc. to
print at the control break. (See page 4-74 and page 4-77 for more information on
this.) For example:

BREAK: REGION AVERAGE

Let's look at some more examples of FOOTING parms. Here's an example of using three
parms with the AMOUNT field.

BREAK: REGION
FOOTING('AVERAGE SALE FOR' REGION 'REGION IS’
AMOUNT(AVERAGE, PIC'$$$,$$8", LEFT))

The AVERAGE parm tells Report Writer to print the average value of AMOUNT for the control
group.

The PIC'$$%,$$$"' parm shows how to format the average sales amount in the footing
line. It specifies that a floating dollar sign should be used, and that only whole dollars
be displayed. The size of the PICTURE (7 characters) also determines how many characters
are reserved in the footing line for that field.

The LEFT justification parm specifies that the average AMOUNT field should be left-justified
within the 7 characters reserved for it in the footing line. This eliminates the extra blank
spaces that appeared between the literal text and the actual amount in Figure 4-29, on
page 4-88.) Figure 4-30, on page 4-90 shows an example of a footing line that uses the
LEFT parm.
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These Control Statements:

INPUT:  SALES-FILE
TITLE: "SALES BY REGION'
TITLE: "EXAMPLE OF PRINTING AVERAGES IN FOOTING LINES'
COLUMNS: REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT TAX
SORT: REGION
BREAK: ~ REGION FOOTING('AVERAGE SALE FOR'

REGION

'REGION IS’

AMOUNT (AVG) )

Produce this Report:

SALES BY REGION
EXAMPLE OF PRINTING AVERAGES IN FOOTING LINES
EMPL SALES

REGION NAME DATE CUSTOMER AMOUNT TAX
EAST ~ MORRISON  03/29/92 STAR MARKET 44.35 2.66
EAST ~ MORRISON  03/30/92 A1l PHOTOGRAPHY 29.65 1.78
EAST ~ SIMPSON 04/01/92 EUROPEAN DELI 14.99 0.90
EAST ~ SIMPSON 04/30/92 J & S LUMBER 23.87 1.43
AVERAGE SALE FOR EAST REGION IS 28.22

**% TOTAL FOR EAST (4 ITEMS) 112.86 6.77
NORTH  JOHNSON 04/01/92 VILLA HOTEL 234.45 14.07
NORTH  JOHNSON 04/05/92 MARYS ANTIQUES 9.98 0.60
NORTH JONES 04/15/92 EZ GROCERY 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 121.76 7.31
AVERAGE SALE FOR NORTH REGION IS 77.34

***% TOTAL FOR NORTH (5 ITEMS) 386.69 23.22
SOUTH  JOHNSON 03/12/92 ACE ELECTRICAL 101.38 6.09
SOUTH  JOHNSON 04/16/92 ACME BUILDING 500.00 30.00
AVERAGE SALE FOR SOUTH REGION IS 300.69

**%* TOTAL FOR SOUTH (2 ITEMS) 601.38 36.09

(other report lines not shown)
Fxxkx% GRAND TOTAL (14 ITEMS) 1,383.66 83.05

Notes:

® the footing line contains the AMOUNT field's average value for each region

® the example on Page 4-90 shows how to remove the excess space that appears between the text and
the average value in the footing line

Figure 4-29 « Areport which prints a field’s average value in a footing line
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Here is another example of a FOOTING parm. In this example, we print a footing line
instead of a total line at the control break. The footing line will contain the total sales
amount, the average sales amount, and the maximum sales amount for a region.

BREAK: REGION ~ NOTOTAL
FOOTING('SALES STATISTICS FOR" REGION 5
"TOTAL:" AMOUNT(TOT,LEFT)
"AVG:"  AMOUNT(AVG, LEFT)
"MAX:"  AMOUNT (MAX, LEFT))

There are several things to notice about this example:

= the NOTOTAL parm prevents the normal total line from printing at the control break
(see the section beginning on page 4-76.)

= within the FOOTING print expression, the spacing factor of 5 helps separate the REGION
field from the statistics that follow.

s the LEFT parm used along with the statistical parms (T0T, AVG, and MAX) causes the
statistical value to be left justified. This arranges each value closer to its "identifier" in
the footing line.

The sample report on page 4-90 uses a BREAK statement similar to the one above.

You may specify as many FOOTING parms as you like in a single BREAK statement. Each
FOOTING parm describes one footing line. At the control break, the footing lines will print
in the same order as they appear in the BREAK statement.

The first footing line always prints immediately after the last regular report line of the
control group. If you want the first footing line to be separated from the regular report
lines, specify a blank footing line in your first FOOTING parm, like this:

BREAK: REGION
FOOTING(" ")
FOOTING("END OF REGION:" REGION)
FOOTING('"AVERAGE SALE:' AMOUNT(AVG))

The example above will cause a blank footing line to print immediately after the last
regular report line, followed by the other two footing lines. See Figure 4-30, on page 4-90
for a sample report that uses a blank FOOTING parm.

Note ¢ In the FOOTING line, you may print statistical values for any numeric or time
field in the input file(s). You are not limited to just those fields that appear in the
COLUMNS statement.
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These Control Statements:

INPUT:  SALES-FILE
TITLE: "SALES BY REGION'
TITLE: "EXAMPLE OF A FOOTING LINE WITH STATISTICS'
COLUMNS: REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT TAX
SORT: REGION
BREAK: ~ REGION NOTOTAL
FOOTING(" ")
FOOTING('SALES STATISTICS FOR' REGION 5
'"TOTAL:" AMOUNT(TOT, LEFT)
'AVG:"  AMOUNT(AVG, LEFT)
'MAX:"  AMOUNT(MAX,LEFT))

Produce this Report:

SALES BY REGION
EXAMPLE OF A FOOTING LINE WITH STATISTICS
EMPL SALES
REGION NAME DATE CUSTOMER AMOUNT TAX
EAST  MORRISON  03/29/92 STAR MARKET 44.35 2.66
EAST ~ MORRISON  03/30/92 A1l PHOTOGRAPHY 29.65 1.78
EAST ~ SIMPSON 04/01/92 EUROPEAN DELI 14.99 0.90
EAST ~ SIMPSON 04/30/92 J & S LUMBER 23.87 1.43
SALES STATISTICS FOR EAST TOTAL: 112.86 AVG: 28.22 MAX: 44.35
NORTH  JOHNSON 04/01/92 VILLA HOTEL 234.45 14.07
NORTH  JOHNSON 04/05/92 MARYS ANTIQUES 9.98 0.60
NORTH JONES 04/15/92 EZ GROCERY 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 121.76 7.31
SALES STATISTICS FOR NORTH TOTAL: 386.69 AVG: 77.34 MAX: 234.45
SOUTH  JOHNSON 03/12/92 ACE ELECTRICAL 101.38 6.09
SOUTH  JOHNSON 04/16/92 ACME BUILDING 500.00 30.00
SALES STATISTICS FOR SOUTH TOTAL: 601.38 AVG: 300.69 MAX: 500.00
(other report lines not shown)

Notes:

the blank FOOTING parm causes a blank line to print before the real footing line
the NOTOTAL parm in the BREAK statement suppresses the normal total line at the control break
the footing line now displays the total, average, and maximum values for the AMOUNT field

the LEFT justification parm causes the numeric values to be left justified, and therefore closer to their
respective identifiers

Figure 4-30 - Printing a field's total, average, and maximum values on a single line
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How to Print the Number of Items in a Control Group
This section explains:
= how to use the special built-in fields that are available for use in the BREAK statement

We saw earlier that the default total line shows the number of items that appear in a
control group. If you choose to specify a custom total line, you may also want to show
the number of items that are in a control group. The special built-in field #ITEMS allows
you to do this. There are also some other related built-in fields that you may wish to use
in BREAK statement print expressions. These are:

Built-In Field

Name Description

FFITEMS this numeric field contains the number of records
included in the current control group.

fFCOUNTER this numeric field always contains the total number of
records included in the report so far. It is similar to

#FITEMS except that it is not reset to zero after a control
break.

fFITEM-ENDING This character field contains either the letter "S", or a
blank, depending on the value of #ITEMS. When
J)ITEMS equals one, #ITEM-ENDING is a blank.
Otherwise, ##ITEM-ENDING is an "S". This field can be
concatenated to another word to form the proper
plural or singular ending for the word.

You can use these built-in fields just like real data fields in the print expressions for the
FOOTING parm, TOTAL parm, AVERAGE parm, etc.

Example

BREAK: REGION
TOTAL(REGION 'REGION HAS' #ITEMS 'SALES")

As with other fields, you may also include a parm list in parentheses after the built-in
field name. The following example requests that only 2 bytes be reserved in the footing
line for displaying the number of items in the control group:

BREAK: REGION
TOTAL(REGION 'REGION HAS' HITEMS(2) 'SALES")
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These Control Statements:

INPUT: SALES-FILE

TITLE: 'SALES BY REGION'
COLUMNS: REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT TAX
SORT: REGION

BREAK: REGION
TOTAL(REGION 'REGION HAS' #ITEMS(2)
"SALE" 0 #FITEM-ENDING)

Produce this Report:

SALES BY REGION
EMPL SALES

REGION NAME DATE CUSTOMER AMOUNT TAX

EAST ~ MORRISON  03/29/92 STAR MARKET 44.35 2.66
EAST  MORRISON  03/30/92 Al PHOTOGRAPHY 29.65 1.78
EAST ~ SIMPSON 04/01/92 EUROPEAN DELI 14.99 0.90
EAST ~ SIMPSON 04/30/92 J & S LUMBER 23.87 1.43
EAST REGION HAS 4 SALES 112.86 6.77
NORTH  JOHNSON 04/01/92 VILLA HOTEL 234.45 14.07
NORTH  JOHNSON 04/05/92 MARYS ANTIQUES 9.98 0.60
NORTH  JONES 04/15/92 EZ GROCERY 10.25 0.62
NORTH  JONES 04/15/92 TOY TOWN 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 121.76 7.31
NORTH REGION HAS 5 SALES 386.69 23.22
SOUTH  JOHNSON 03/12/92 ACE ELECTRICAL 101.38 6.09
SOUTH  JOHNSON 04/16/92 ACME BUILDING 500.00 30.00
SOUTH REGION HAS 2 SALES 601.38 36.09

(other report lines not shown)
*x&AA% GRAND TOTAL (14 ITEMS) 1,383.66 83.05

Notes:

® the customized total line uses the #ITEMS field to show the number of records included in the control
group
the width parm after #ITEMS causes only two spaces to be reserved for the number of items
the #ITEM-ENDING built-in field contains the proper ending for the word "SALE" in the total line
® the spacing factor of 0 in the TOTAL parm puts zero spaces between the word "SALE" and the contents
of the #ITEM-ENDING built-in field

Figure 4-31 « Areport that prints the number of items in a control group
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Note that if a control group only contains one record, the preceding total line would read
"xxxxx REGION HAS 1 SALES" (which "ain't" good English.) We can use the #ITEM-ENDING
built-in field to so that the word SALE appears in the text when the control group
contains only 1 record, and the word SALES appears when the control group contains
multiple records. Notice that we use a spacing factor of zero, to prevent a blank space
from appearing between "SALE" and the ending "S".

BREAK: REGION
TOTAL(REGION 'REGION HAS' HITEMS(2) 'SALE' 0 {ITEM-ENDING)

Figure 4-31, on page 4-92 shows a sample report that uses the above BREAK statement.

Note ¢ The special built-in fields discussed in this section may not be used in HEADING
print expressions. Since the heading lines print before a control group, the number
of items that the control group will contain is not yet known.

How to Print Header Lines at the Beginning of a Control Group
This section explains:
= how to print header lines at the beginning of a control group
= how to print header lines at the top of each page
= how to use the HEADING and REPEAT parms of the BREAK statement

In earlier sections we learned how to print lines at the end of a control group. You may
also want to print one or more lines of text at the beginning of a control group. For
example, you might want to print EAST REGION SALES FOLLOW at the beginning of the
report lines for the East region. Use the HEADING parm of the BREAK statement to
accomplish this.

Example

BREAK: REGION
HEADING(REGION "REGION SALES FOLLOW")

Figure 4-32, on page 4-94 shows a sample report that uses the above BREAK statement.

You may have as many HEADING parms in a BREAK statement as you like. Each HEADING
parm describes one heading line that will print at the beginning of a control group. The
heading lines will print in the same order as the HEADING parms appear in.

The contents of the HEADING parm is simply a print expression. Print expressions tell
Report Writer how to build one print line to use in a report. In the HEADING parm, the
print expression tells how to build a line that will print at the beginning of a new control

group.
The contents of the COLUMNS statement is also a print expression-- one that tells how to
build the report lines for the main body of the report. Thus, the contents of the HEADING

parm is very similar to the contents of a COLUMNS statement, which you are already familiar
with.
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These Control Statements:

INPUT: SALES-FILE

TITLE: 'SALES BY REGION'
COLUMNS: 5 REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT TAX
SORT: REGION

BREAK: REGION
HEADING(REGION "REGION SALES FOLLOW')

Produce this Report:

SALES BY REGION
EMPL SALES

REGION NAME DATE CUSTOMER AMOUNT TAX
EAST REGION SALES FOLLOW

EAST ~ MORRISON  03/29/92 STAR MARKET 44 .35 2.66

EAST  MORRISON  03/30/92 Al PHOTOGRAPHY 29.65 1.78

EAST ~ SIMPSON 04/01/92 EUROPEAN DELI 14.99 0.90

EAST ~ SIMPSON 04/30/92 J & S LUMBER 23.87 1.43
***% TOTAL FOR EAST (4 ITEMS) 112.86 6.77
NORTH REGION SALES FOLLOW

NORTH  JOHNSON 04/01/92 VILLA HOTEL 234.45 14.07

NORTH  JOHNSON 04/05/92 MARYS ANTIQUES 9.98 0.60

NORTH JONES 04/15/92 EZ GROCERY 10.25 0.62

NORTH JONES 04/15/92 TOY TOWN 10.25 0.62

NORTH JONES 04/15/92 TOY TOWN 121.76 7.31
**% TOTAL FOR NORTH (5 ITEMS) 386.69 23.22
SOUTH REGION SALES FOLLOW

SOUTH  JOHNSON 03/12/92 ACE ELECTRICAL 101.38 6.09

SOUTH  JOHNSON 04/16/92 ACME BUILDING 500.00 30.00
***% TOTAL FOR SOUTH (2 ITEMS) 601.38 36.09

(other report lines not shown)

Fxxkx% GRAND TOTAL (14 ITEMS) 1,383.66 83.05

Notes:

® the text specified in the HEADING parm (of the BREAK statement) prints at the beginning of each
control group

® the data used for the REGION field in the heading line comes from the first record in the following
control group

® the spacing factor of 5 in the COLUMNS statements shifts the report columns to the right, so that the
heading and total lines stand out

Figure 4-32 « Areport that prints control group headings
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Briefly, the HEADING print expression can contain literal text and data from input records.
The section titled How to Print Customized Footing Lines at a Control Break on page 4-80
describes how to write a FOOTING parm print expression in detail. Most of the same rules
apply to writing HEADING parm print expressions.

There are, however, certain restriction on the print expression allowed in a HEADING parm.
The special built-in fields #ITEMS, #COUNTER, and #ITEM-ENDING may not be used in a
HEADING parm. Similarly, the statistical parms (TOTAL, AVERAGE, MAXIMUM, etc.) may not
be used with numeric and time fields in the HEADING parm's print expression. The reason,
of course, is that Report Writer will not know what those values are until all of the
records in the control group have been processed.

The value used for all fields appearing in a heading line will be taken from the first record
of the control group that follows. If you want the heading lines for a control group to be
printed at the top of each page of the report, add the REPEAT ("repeat headings") parm
to the BREAK statement:

BREAK: REGION REPEAT
HEADING('SALES IN REGION' REGION)

The above statement specifies a heading line to print at the beginning of each region's
control group. If any such control group is large enough to print on multiple pages, the
heading line will also be printed at the top of each subsequent page. Such heading lines
print after the report titles and column headings, and before the first detail line of the
report. The value used for all fields appearing in a repeated heading line is taken each
time from the next detail record after the heading line.

Printing a "Line Number" in Your Report

You have already seen how to use the #ITEM built-in field in BREAK statements. In the
BREAK statement, #1TEM represents the total number of records in a control group. This is
the same value that appears in the default total line printed at control breaks.

You can also specify #ITEM as a field in your COLUMNS statement. It's value will be an
ascending, sequential "item number" representing the number of items included in the
control group so far. That is, it will be "1" for the first item printed in a control group, "2"
for the next item and so on. #ITEM's value is reset to zero after each control break. It then
begins again numbering the items in the next control group. (Of course, if your report
has no control breaks, the value of #ITEM will not be reset.)

Using #ITEM in your COLUMNS statement allows you to print a "rank" or a "line number"
for each record printed in your report.

You might also want to print an "item number" and not have it reset at each control
break. To allow this, there are additional built-in fields named #ITEM2, #ITEM3, and so
on through #ITEM9. #ITEM? is similar to #ITEM, but is not reset at the lowest level of control
break. However, if you have two levels of control breaks in your report, #1TEM2 will be
reset to zero whenever the higher level control break occurs. Similarly, #I1TEM3 is not reset
at the two lowest level control breaks, but is reset when the third level of control break
occurs. By using the appropriate #1TEM built-in field, you can print item numbers and
have them reset whenever you like for reports with up to 9 levels of control breaks.
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The report in Figure 4-36, on page 4-105 uses the #ITEM built-in field.

Note * ##ITEM may also be spelled #ITEMI.

Reports with Multiple Control Breaks

m 4-96

This section explains:
= what break levels are
m  what happens when a higher level break occurs

You may have more than one control break in a report. Report Writer allows an
unlimited number of control breaks. Just remember that each of the break fields must be
a sort field.

When a report has more than one control break, each break is thought of as having a
"level." The order in which the break fields are listed in the SORT statement determines
each break's level. The break field appearing first in the SORT statement is considered the
"highest" level break field. The break field appearing next in the SORT statement is
considered the "next highest" level break field, and so on to the lowest level break field.
For example, consider the following SORT statement:

SORT: REGION(TOTAL) EMPL-NAME(TOTAL) CUSTOMER

This SORT statement contains three sort fields. The TOTAL parm after the first two fields
makes them control break fields. REGION is the higher level break field, since it appears
first in the SORT statement. EMPL-NAME is the lower level break field.

Even when BREAK statements are used to identify break fields, it is still the order of the
fields in the SORT statement that determines the level of the break fields. The order in
which the BREAK statements appear is not significant. (All BREAK statements must,
however, appear after the SORT statement.) Consider the following statements:

SORT: REGION EMPL-NAME CUSTOMER
BREAK: EMPL-NAME
BREAK: REGION

The preceding statements produce the very same result as the earlier example that used
a SORT statement alone. REGION will be the high level break field, and EMPL-NAME will be
a lower level break field.

Here is why a break's level is important: whenever a control break occurs for a particular
break field, all lower level breaks are "forced." That is, a control break is automatically
processed for all lower level control breaks, whether or not the contents of those break
fields changed value.

For example, consider the report shown in Figure 4-33, on page 4-98 which uses a SORT
statement to request two levels of control breaks. By making both REGION and EMPL-NAME
break fields, the report shows the totals sales for each employee within a region, as well
as for each region.
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Consider what happens as Report Writer is printing the report and the REGION field
changes value. The control break for REGION must be processed, with region totals being
printed. But, there is a lower level break than REGION, namely EMPL-NAME. So, Report
Writer will first process the EMPL-NAME control break, printing the sales totals for the last
employee within the region. Then the control break for REGION will be processed, with
the sales totals being printed for the whole region.

Now consider a place in the report, where the EMPL-NAME field changes, but the REGION
field does not change. In this case Report Writer will process only the EMPL-NAME control
break, because there are no lower level breaks to be forced.

As a means of helping you visualize the level of the control breaks, Report Writer uses a
slightly different total line for each level of control break. For the lowest level control
break, the total line begins with three asterisks. The total line for the next higher level
break begins with six asterisks. Each higher level control break gets three additional
asterisks. This helps when you are scanning a report for a particular level of break totals.
Just scan down the left side of the report looking for the total line with the appropriate
number of asterisks.

When more than one control break is used in a report, it is often desirable to use a larger
spacing factor for the higher level break(s). For example we might want to just skip 1 line
whenever the EMPL-NAME changes, but skip to a whole new page whenever the REGION
changes. This would be specified by using a break spacing parm in either the SORT
statement or the BREAK statement (see page 4-67).

Example

SORT: REGION EMPL-NAME CUSTOMER
BREAK: REGION SPACE(PAGE)
BREAK: EMPL-NAME SPACE(1)

Or, to specify the same spacing parms in the SORT statement:

SORT: REGION(PAGE) EMPL-NAME(1) CUSTOMER
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These Control Statements:

INPUT:  SALES-FILE

TITLE: "SALES BY EMPLOYEE WITHIN REGION'

COLUMNS: REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT TAX
SORT: REGION(3) EMPL-NAME(1) CUSTOMER

Produce this Report:

SALES BY EMPLOYEE WITHIN REGION
EMPL SALES

REGION NAME DATE CUSTOMER AMOUNT TAX

EAST  MORRISON  03/30/92 Al PHOTOGRAPHY 29.65 1.78
EAST ~ MORRISON  03/29/92 STAR MARKET 44.35 2.66
***% TOTAL FOR MORRISON (2 ITEMS) 74.00 4.44
EAST ~ SIMPSON 04/01/92 EUROPEAN DELI 14.99 0.90
EAST ~ SIMPSON 04/30/92 J & S LUMBER 23.87 1.43
***% TOTAL FOR SIMPSON (2 ITEMS) 38.86 2.33
FAAHk* TOTAL FOR EAST (4 ITEMS) 112.86 6.77
NORTH  JOHNSON 04/05/92 MARYS ANTIQUES 9.98 0.60
NORTH  JOHNSON 04/01/92 VILLA HOTEL 234.45 14.07
***% TOTAL FOR JOHNSON (2 ITEMS) 244 .43 14.67
NORTH JONES 04/15/92 EZ GROCERY 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 121.76 7.3
***% TOTAL FOR JONES (3 ITEMS) 142.26 8.55
FHA%%* TOTAL FOR NORTH (5 ITEMS) 386.69 23.22

(other report lines not shown)
FAAAkxkxx GRAND TOTAL (14 ITEMS) 1,383.66 83.05

Notes:

® the total line for EMPL-NAME, the lower level break, begins with three asterisks

® the total line for REGION begins with six asterisks, indicating its higher level

® the SORT statement specifies that 3 blank lines should print after the REGION totals, and only 1 blank
line after the EMPL-NAME totals

Figure 4-33 « Areport with two levels of control breaks
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How to Customize the Grand Totals

This section explains:
= how the Grand Totals are processed by default

= how to print additional statistical lines (average, maximum and minimum) at the
Grand Total

= how to customize the Grand Total lines
m how to suppress the Grand Totals

Report Writer treats the end of a report like one final control break. The "control group"
for this break includes the entire report. As with any other control break, Report Writer
prints a total line at this special control break. This break total line is what appears as the
"Grand Total" line.

You may customize the Grand Total control break by using a BREAK statement, just like
you do for regular control breaks. Use the special field name #GRAND on the BREAK
statement.

Example
BREAK: #fGRAND AVERAGE MAXIMUM MINIMUM

In the above statement the field name #GRAND specifies that the information on this BREAK
statement pertains to the Grand Total break at the end of the report. The AVERAGE parm
specifies that a line of averages should print at the control break (that is, at the end of
the report.) The MAXIMUM and MINIMUM parms specify that a line of maximums and a line
of minimums should also print. Figure 4-34, on page 4-100 shows a sample report that
uses this BREAK statement.

You may use any of the BREAK statement parms except for SPACE in the BREAK statement
for ##GRAND. See the section titled Customizing the Control Breaks on page 4-66 to learn
what all you can do with a BREAK statement.

Here is another example of a #GRAND BREAK statement:

BREAK: #fGRAND TOTAL(#ITEMS 'SALES LISTED IN REPORT")
AVERAGE("AVERAGE SALE IN REPORT')

The above statement uses the TOTAL parm to specify a custom total line. The text "nnn, nnn
SALES LISTED IN REPORT" will now appear in the Grand Total line rather than the usual
"xAk GRAND TOTAL (nnnnn ITEMS)". The AVERAGE parm causes a line of averages to print
at the end of report. It also specifies what text the average line should begin with
("AVERAGE SALE IN REPORT").

The FOOTING parm may also be specified in the #GRAND BREAK statement. Footing lines
print at the end of a control group. The entire report is the control group for the Grand
Total control break. Therefore, any footing lines specified in this statement will print
only once —- at the end of the report. (Use the FOOTNOTE statement to print lines at the
bottom of each page.)
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These Control Statements:

INPUT: SALES-FILE

TITLE: 'SALES BY REGION'

TITLE: 'SHOWING COMPANY-WIDE STATISTICS'

COLUMNS: REGION EMPL-NAME SALES-DATE CUSTOMER AMOUNT TAX
SORT: REGION EMPL-NAME SALES-DATE

BREAK: JfGRAND AVERAGE MAXIMUM MINIMUM

Produce this Report:

SALES BY REGION
SHOWING COMPANY-WIDE STATISTICS
EMPL SALES

REGION NAME DATE CUSTOMER AMOUNT TAX

EAST ~ MORRISON  03/29/92 STAR MARKET 44 .35 2.66
EAST ~ MORRISON  03/30/92 Al PHOTOGRAPHY 29.65 1.78
EAST ~ SIMPSON 04/01/92 EUROPEAN DELI 14.99 0.90
EAST ~ SIMPSON 04/30/92 J & S LUMBER 23.87 1.43
NORTH  JOHNSON 04/01/92 VILLA HOTEL 234.45 14.07
NORTH  JOHNSON 04/05/92 MARYS ANTIQUES 9.98 0.60
NORTH JONES 04/15/92 EZ GROCERY 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 10.25 0.62
NORTH JONES 04/15/92 TOY TOWN 121.76 7.31
SOUTH  JOHNSON 03/12/92 ACE ELECTRICAL 101.38 6.09
SOUTH 