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PREFACE

This guide describes the usage of the Report Writer feature
of the COBOL Version 5.1 language. COBOL 5 is imple-
mented for the CONTROL DATA® CYBER 170 Series,
CYBER 70 Models 71, 72, 73, and 74, and 6000 Series
Computer Systems and operates under control of the NOS 1
and NOS/BE 1 operating systems.
The Report Writer feature of COBOL 5 is designed as
specified in American National Standard X3.23-1974,
COBOL.
Publication

NOS 1 Reference Manual, Volume 1

NOS 1 Reference Manual, Volume 2

NOS/BE 1 Reference Manual

COBOL Version 5 Reference Manual

COBOL Version 5 User's Guide

COBOL Version 4 to COBOL Version 5
Conversion Aid Reference Manual

FORM Version 1 Reference Manual

This guide is written for a programmer familiar with the
COBOL 5 language and with the operating system under
which the COBOL 5 compiler is operating. Only those
clauses and statements that are specifically related to the
Report Writer feature are described in this guide.

Detailed information can be found in the publications listed
below.

Publication Number

- 60435400
60435300
60493800
60497100
60497200

19265021

60496200

CDC® manuals can be ordered from Control Data Literature
and Distribution Services, mailing address Box 0, Minneapolis,

Minnesota, 55440.

This product is intended for use only as described in this
document. Control Data cannot be responsible for the proper
functioning of undescribed features or parameters.
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INTRODUCTION TO REPORT WRITER 1

. L S e S

The Report Writer feature of the COBOL 5 language
provides a concise means for structuring and generating
printed reports. When this feature is used, the programmer
is relieved of writing the procedures to produce the printed
pages. Report Writer performs these operations automat-
ically.

Only three Procedure Division statements are required to
generate the report. The INITIATE statement initializes the
counters and the special registers for the report. The
GENERATE statement causes the report lines to be written
on the report file. The TERMINATE statement performs
end-of-report processing. The programmer does not have to
be concerned with such operations as moving data into the
print lines, counting the lines on a page and the pages in the
report, producing heading and footing lines, and accumu-
lating subtotals.

The structure of the report is described in the Report
Section of the Data Division. Each different type of print
line is called a report group and is deseribed by a Report
Group Description entry, which is similar to a Record
Description entry in the File Section of the Data Division.
The types of report groups that can be described are a
report heading, a page heading, control headings, detail
lines, control footings, a page footing, and a report footing.
A report group can include more than one print line. The
clauses included in the individual entries within a Report
Group Description entry specify the data to be printed and
the positioning of the data on the page.

The data to be printed on a line can be a data item described
in the Data Division, a constant value defined by the VALUE
clause, or a total accumulated by Report Writer. Data
items and constant values can be specified for any type of
report group. Totals accumulated by Report Writer ean only
be specified for control footing report groups.

Automatic totaling is performed by Report Writer when the
SUM clause is specified for a printable item. This clause
establishes a sum counter and specifies the items to be
summed. Three types of summing are available: sub-
totaling, crossfooting, and rolling forward. Subtotaling is
performed when a data item is added to the sum counter.
Crossfooting is adding a sum counter to another sum counter
in the same control footing report group. Rolling forward is
adding a sum counter to another sum counter in a higher
level control footing report group. Subtotaling oceurs
whenever a detail line is generated. Crossfooting and rolling
forward are performed during the processing of control
footing report groups.

Control heading and control footing report groups are
written on the report file as the result of a change in the
value of a specified control data item. When the value
changes, a control break occurs and Report Writer automat-
ically generates the applicable control footings and control
headings before the detail line is written on the report file.

The number of control breaks monitored by Report Writer

and the hierarchy of the control breaks are established by
the CONTROL clause. The control data items to be
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monitored are  specified from high level (major control
break) to low level (minor eontrol break). A control heading
and/or a control footing report group is associated with each
break control item. When a control break occurs, the
control report groups written on the report file are those
associated with the item that caused the control break and
with all lower level break control items.

More than one report can be generated by Report Writer
during program execution. When multiple reports are
written, print lines for all the reports are written on the
report file in the order in which the lines are generated. At
program termination, the print lines are intermixed on the
report file and need to be separated by a user program
before the reports can be printed. A code used during report
generation identifies the print lines for a specifie report.

Declarative procedures can be executed during report
generation. The USE BEFORE REPORTING statement in
the Declaratives portion of the Procedure Division specifies
the data-name of -a report group. During program execution,
the declarative procedure is executed immediately before
the specified report group is processed.

As the program executes, report groups are automatically
written on the report file. If the report file is assigned to
the system file OUTPUT, the report is printed at job
termination. The report file is output to the printer at the
central site or remote terminal at which the job was
submitted. The ROUTE control statement can be used to
output the report file to a terminal or site other than the
originating one. Refer to the operating system reference
manual for a description of the ROUTE control statement.
If the report is not printed at job termination, the report file
should be preserved for later processing.

The major advantage of Report Writer is the ability to
specify a hierarchy of control breaks according to a
predefined pattern. Automatic processing of control breaks,
ineluding the summing of specified items, relieves the
programmer of writing the Procedure Division paragraphs
necessary to monitor the control breaks and to produce the
various totals. In some cases, however, the requirements for
a report cannot be met easily by Report Writer usage. For
example, Report Writer cannot generate crosstotals of items
in a detail line. Other report requirements that cannot be
met by Report Writer are to reset a sum counter to a
nonzero value and to print control headings after a page
ejeet. Report specifications should be analyzed to deter-
mine whether or not it is advantageous to use Report Writer.

Section 2 discusses briefly the Report Writer elements of a
COBOL 5 source program to provide a general description of
these elements and to establish the Report Writer termi-
nology used in the guide. Detailed discussions and sample
programs are presented in section 3 through section 6.
Language formats applicable to Report Writer are sum-
marized in appendix B; complete reference information can
be found in the COBOL 5 Reference Manual. For compar-
ison purposes, appendix C shows a COBOL 5 program that
generates the report shown in figure 4-14 without using
Report Writer. :
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BASIC ELEMENTS OF REPORT WRITER 2
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Certain elements in a COBOL 5 source program are specif-
ically related to automatic report generation through the
Report Writer feature. The report file is named in the File
Section; however, the description of the report file is
specified in the Report Section. Two special registers are
provided for automatie line counting and page counting. The
report file is generated when Report Writer statements in
the Procedure Division are executed.

FILE DESCRIPTION ENTRY

The File Description entry for a report file specifies the
program file-name of the report file and the report-name of
each report to be written on the file. The report file-name
must be the file-name of a sequential file specified in a
SELECT eclause in the Environment Division. Only two
clauses are applicable to the File Description entry for a
report file.

The REPORT clause specifies the name of each report to be

written on the report file. When more than one report-name.

is' specified, multiple reports are created; refer to section 5
for the discussion on generating multiple reports. The
report named in this clause is described by a Report
Description entry in the Report Section. No Record
Description entries ean be included in the File Deseription
entry for a report file.

The LABEL RECORDS clause, which must be included in
every File Description entry, specifies OMITTED or
STANDARD. The LABEL RECORDS ARE STANDARD
clause can only be used when the report file is written on
magnetic tape.

Records written on a report file are either 137 or 139
characters in length. When a single report is being created,
137-character records are written on the report file. A
carriage control character is the first character in the
record; this character is supplied by the system. The
remaining 136 characters correspond to the 136 character
positions in a print line and contain data formatted
according to the Report Description entry. If the report file
is assigned to the system file OUTPUT, the report is printed
at job termination; otherwise, the report file must be
preserved by the job for later processing. When multiple
reports are being created, 139-character records are written
on the report file. A two-character code is followed by the
carriage control character and the 136 characters of the
print line (refer to section 5).

A File Description entry for a report file is illustrated in
figure 2-1. The report file-name is OQUT-FILE; the file is
assigned to the system file OUTPUT so that the report will
be printed at job termination. The REPORT clause specifies
that the report-name is SALES.

SPECIAL REGISTERS

Report: Writer automatically - creates and maintains two
special registers for each report being generated. Both
special registers can be referenced within the Report
Description entry as source items for a print line.
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ENVIRONMENT DIVISION.

.

.SELECT OUT-FILE ASSIGN TO "OUTPUT".

DATA DIVISION.

FILE SECTION.

FD OUT-FILE
LABEL RECORDS ARE OMITTED
REPORT IS SALES.

Figure 2-1. File Description Entry for a Report File

PAGE-COUNTER

The special register PAGE-COUNTER is used to number the
pages of the report being generated. The register is set to 1
when the report is initiated and is incremented by 1 each
time the report is advanced to the next page.

PAGE-COUNTER is a 6-digit COMPUTATIONAL-1 integer;
it is unsigned. The value of PAGE-COUNTER can be used in
a page heading or page footing to print page numbers on
each page of the report. PAGE-COUNTER can be refer-
enced in Procedure Division statements as well as in the
Report Desecription entry. The value of the register can be
changed by Procedure Division statements. If more than one
report is being generated, PAGE-COUNTER must be quali-
fied by the report-name in Procedure Division references;
however, it does not have to be qualified within the Report
Section.

LINE-COUNTER

The line number on which a print line is written is controlled
by the special register LINE-COUNTER. This register is set
to zero when the report is initiated. As report lines are
being generated, LINE-COUNTER is incremented according
to the line specification for each type of print line
processed. Before a line is written on the report file,
LINE-COUNTER is incremented as specified in the LINE
NUMBER eclause. After the complete report group has been
processed, LINE-COUNTER is incremented according to the
NEXT GROUP clause, if specified. When a page advance
oceurs, LINE-COUNTER is reset to zero.

Report Writer maintains LINE-COUNTER' as an unsigned 6-
digit COMPUTATIONAL-1 integer item. When a line is
being processed, the value of LINE-COUNTER indicates the
line number on which the line is to be printed. The register
can be specified as a source item for a print line. It can also
be referenced in Procedure Division statements; however,
the value of LINE-COUNTER cannot be changed by the
statements. If more than one report is being created,
Procedure Division references to LINE-COUNTER must be
qualified by the report-name; references within the Report
Section need not be qualified.

2-1



REPORT SECTION

The detailed description of the report is specified in the
Report Section. Each report named in the File Section is
described by a Report Description entry, which consists of
an RD entry followed by Report Group Description entries.
The Report Section must be the last section in the Data
Division.

REPORT DESCRIPTION ENTRY

A Report Description entry contains information required by
Report Writer in order to generate a report. The complete
entry describes in detail the structure and organization of
the report. It includes the format of a page and the format
of each type of line that can be printed in the report.

The RD entry specifies the report-name; this must be a
report-name specified in a File Description entry in the File
Section. Optional clauses are included in the RD entry to
define the page limits and the areas in which specific types
of lines can be printed and to specify the break control
items for control headings and control footings. When
multiple reports are generated, a code can be specified for
identifying the lines belonging to a specific report.

REPORT GROUP DESCRIPTiON ENTRY

A Report Group Description entry specifies the character-
isties of a report group to be presented in the report. A
report group is generally one line on a page; however, it can
include more than one line. At least one Report Group
Description entry must follow the RD entry.

Seven types of report groups can be specified: three
different headings, detail lines, and three different footings.
A heading report group and a footing report group can be
specified for the report, for each page, and for control
breaks. Control headings, detail lines, and control footings
are considered body report groups; at least one body group
must be specified for the report.

Each Report Group Description entry begins with a level 01
entry, which is followed by any number of higher level
entries. The level 01 entry identifies the type of report
group being described. The higher level entries are
subordinate group and elementary entries that specify the
positioning and the source of the items in the report group.

REPORT WRITER STATEMENTS

The report is generated and written on the report file when
Report Writer statements in the Procedure Division are
executed. The only other statements that can reference the
report file are the OPEN and CLOSE statements. The
report file must be opened with the OPEN OUTPUT or
OPEN EXTEND statement before any Report Writer state-
ment is executed. The CLOSE statement is used to close
the report file after all Report Writer statements have been
executed.

INITIATE STATEMENT

The INITIATE statement must be the first Report Writer
statement that is executed. This statement specifies the
report-name of each report being generated. When the
INITIATE statement is executed, all sum counters and the
special register LINE-COUNTER are set to zero; the special
register PAGE-COUNTER is set to 1.

.GENERATE STATEMENT

Report Writer produces the report as a result of the
execution of a GENERATE statement. This statement

. specifies that either a summary report or a detail report

group is written on the report file. Control breaks are also
processed during execution of a GENERATE statement.

Detail Report Group Processing

When the GENERATE statement specifies the data-name of
a detail report group, the report group is processed and
written on the report file. The first execution of a
GENERATE statement causes Report Writer to save the
values of any control items defined for the report. Execu-
tion of subsequent GENERATE statements causes the
control items to be checked for a control break. If a control
break is encountered, the detail report group is processed
after the applicable control report groups are processed.

Before the first detail report group is processed, all report
heading, page heading, and control heading report groups
specified for the report are processed and written on the
report file. As control breaks and page advances occur
during subsequent execution of GENERATE statements, the
appropriate heading and footing report groups are processed.
Control report groups and their presentation in the report
are discussed in detail in section 4.

Summary Report Processing

Report Writer produces a summary report when the
GENERATE statement specifies the report-name. Detail
report groups are not written on the report file when a
summary report is generated.

A summary report can be specified only if the Report
Description entry for the report satisfies certain require-
ments. The RD entry must include the CONTROL clause to
specify break control items., At least one body group (detail,
control heading, or control footing report group) must be
included; no more than one detail report group can be
specified.

When a GENERATE statement is executed for a summary
report, the detail report group is processed but is not
written on the report file. Any specified subtotaling of
items in the detail report group is performed.

TERMINATE STATEMENT

The TERMINATE statement is the last Report Writer
statement that is executed. Each report that is initialized
by the INITIATE statement is specified in a TERMINATE
statement. The report file is not closed by this statement; a
CLOSE statement must be executed after the TERMINATE
statement to close the report file.

When the TERMINATE statement is executed, termination
processing completes the report by presenting the applicable
footing report groups. All specified control footing report.
groups are processed first followed by the page footing and
report footing report groups. 1f a page advance is required
during termination processing, page footing and page
heading report groups are processed in conjunction with the
page advance.

SUPPRESS STATEMENT

The SUPPRESS statement is used to suppress the printing of
a report group. It can only be specified in the Declaratives
portion of the Procedure Division. The SUPPRESS state-
ment is discussed in detail in section 6. S
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DESCRIBING THE REPORT 3
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Report Writer generates the report according to the
specifications of the Report Description entry in the Report
Seetion of the source program. Before the report groups can
be described, the format and content of each line to be
printed in the report must be determined. This section of
the guide presents the step-by-step procedure for describing
a report that is simply a reformatted listing of the input
data. Control breaks in a report are discussed in section 4.

DETERMINING THE REPORT
FORMAT

The first step in creating any report is determining the
structure and organization of the printed page. Each line to
be printed is formatted to show vertical line spacing and
horizontal positioning of the printable items.

A report worksheet that indicates column numbers and line
numbers is helpful in formatting the report. It shows the
physical layout of a page and provides the column numbers
and line numbers needed to describe the report in the Report
Description entry. The report worksheet for the report
described in this section is shown in figure 3-1.

SPECIFYING THE PAGE LIMITS

The length of a report page is defined by the PAGE eclause in
the RD entry. Optional phrases are included in this clause
to subdivide the page into areas within which the various
report groups can appear. If the PAGE clause is not
specified, the report is a single page of indefinite length.

The PAGE clause specifies the number of lines that are
available on each page. If none of the optional phrases are
included in this clause, report groups are printed beginning
with line number 1 and ending with the specified line
number. A page advance occurs when printing of a report
group would extend beyond the limit specified in the PAGE
clause.

The optional phrases in the PAGE clause are used to divide
the report page into three areas. The heading area consists
of the lines on which report heading and page heading report
groups can be printed. The body area consists of the lines on
which body report groups (detail and eontrol report groups)
can be printed. Report footing and page footing report
groups can be printed on the lines designated as the footing
area.

The HEADING phrase specifies the line number of the first
line in the heading area. If the phrase is omitted, line
number 1 is assumed by default. The Report Group
Description entry for a report heading or a page heading
cannot specify a line number less than the first line of the
heading area. The heading area extends to the line
immediately preceding the first line of the body area.

The FIRST DETAIL phrase specifies the line number of the
first line in the body area. The line number in this phrase
cannot be less than the line number specified for the heading
area. If the FIRST DETAIL phrase is not inecluded in the
PAGE clause, the first line of the heading area is assumed to
be the first line of the body area.

60496900 A

The body area extends to the line specified in the LAST
DETAIL phrase. If this phrase is not specified, the area
extends to the first line of the footing area or to the page
limit if no footing area is defined for the page. ‘

The FOOTING phrase applies to control footing report
groups and is deseribed with respect to control breaks in
section 4. If the phrase is specified for a report that has no
control footings, the footing area begins with the line
following the line number specified in the FOOTING phrase;
otherwise, the footing area begins with the line following
the line number specified in the LAST DETAIL phrase. The
footing area extends to the line defined as the page limit. If
neither the LAST DETAIL phrase nor the FOOTING phrase is
included in the PAGE clause, no footing area is defined for
the page. Report footing and page footing report groups
must appear within the footing area.

Table 3-1 summarizes the limits of the heading, body, and
footing areas.

The RD entry for the SALES report is shown in figure 3-2.
The page is defined as having a length of 50 lines. The
heading area consists of lines 3 through 9, the body area
consists of lines 10 through 40, and the footing area consists
of lines 41 through 50.

DESCRIBING THE REPORT GROUPS

Each type of line to be generatéd for the report is deseribed
by a Report Group Description entry. These entries
immediately follow the RD entry for the report.

A Report Group Description entry consists of a level 01
entry followed by at least one higher level entry. The
level 01 entry identifies the type of report group being
defined by the TYPE clause. This entry can also include the
LINE NUMBER clause when the report group is presented on
a single line; the NEXT GROUP clause is included to specify
line spacing before the next report group is presented. The
subordinate entries are group and elementary items that
specify the data to be printed and the positioning of the data
on the output report.

The NEXT GROUP clause can only be specified in the
level 01 entry. It indicates the line spacing that occurs
after the report group being described is written on the file
and before the next report group is processed. . When the
next report group is processed, line spacing specified for
that report group is in addition to the line spacing of the
NEXT GROUP clause. The line spacing can be specified in
the NEXT GROUP clause as an absolute line number, a
relative line number, or the next page. An absolute line
number causes the next report group to be written on the
specified line number. A relative line number increments
the line counter for the report by the specified number
before processing the next report group. If NEXT PAGE is
specified, a page eject occurs before the next report group
is written on the report file. When the PAGE clause is not
specified in the RD entry for the report, only relative line
spacing ean be specified in the NEXT GROUP clause.

The LINE NUMBER clause is included once for each print

line of the report group. If only one line is to be printed, the
clause can be specified in the level 01 entry; otherwise, it is
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TABLE 3-1.

SUMMARY OF PAGE AREA LIMITS

PAGE AREA FIRST LINE

LAST LINE

HEADING line number; default
is line number 1.

Heading area

Body area FIRST DETAIL line number;

Footing area Last line of body area plus 1.

default is first line of heading area.

First line of body area minus 1.

FOOTING line number, if specified;
otherwise, LAST DETAIL line number;
default is PAGE LIMIT line number.}

PAGE LIMIT line number.

tWhen LAST DETAIL and FOOTING are specified, detail lines are not written on lines following the LAST

DETAIL line number.

RD SALES
PAGE LIMIT IS 50 LINES
HEADING 3
FIRST DETAIL 10
LAST DETAIL 40.

Figure 3-2. RD Entry for SALES Report

pecified in either group or elementary subordinate entries.
\n absolute line number indicates that the report group
rint line appears on the specified line number; if the NEXT
’AGE phrase follows the absolute line number, a page eject
eeurs before the print line is presented on the specified line
umber. Absolute line numbers can be specified only when
he RD entry includes the PAGE clause. Each absolute line
umber specified must be greater than the line number in
he report group previously processed. A relative line
umber is designated by the key word PLUS followed by a
umber. The line counter is incremented by the specified
umber before the print line is written on the report file.

‘he information to be printed on a line is specified in one or
1ore elementary entries in the Report Group Description
ntry. The PICTURE clause must be specified to describe
he general characteristics and editing requirements of the
.em to be printed. The COLUMN NUMBER clause specifies
he number of the column that is the leftmost character
osition of the item to be printed. When more than one
lementary entry defines the items on a print line, the
'OLUMN NUMBER clauses must specify column numbers in
scending order.

he specific data to be printed is identified by either the
OURCE clause or the VALUE clause. The SOURCE clause
decifies the data-name of an item that is moved to the
rint line in the same manner as if a MOVE statement had
een executed. The data item can be an item described in

any other section of the Data Division or the special register
LINE-COUNTER or PAGE-COUNTER. The VALUE clause
specifies a constant value that is printed each time the
report group is generated.

REPORT HEADING

A report heading appears only on the first page of the
report. Only one report heading report group can be
specified for a report. The report group is processed and
written on the report file during the first execution of a
GENERATE statement for the report.

The level 01 entry contains a TYPE clause that specifies
REPORT HEADING or its abbreviation RH. The NEXT
GROUP clause, if included in the entry, can affect the
positioning of a page heading report group. If NEXT GROUP
NEXT PAGE is specified, the report heading is the only
report group printed on the first page of the report.

The vertical positioning of a line in the report heading is
determined by the LINE NUMBER clause. An absolute line
number causes the print line to appear on the specified line
number. If the PAGE clause is included in the RD entry, the
line number must be within the specified heading area of the
page. When the first LINE NUMBER clause in the report
heading report group specifies a relative line number,
Report Writer calculates the line number based on the
presence or absence of the PAGE clause. If the PAGE
clause is specified,. the relative line number is added to a
value that is equal to one less than the first line number of
the heading area. If the PAGE clause is omitted, the value
of LINE-COUNTER is added to the relative line number; the
value of LINE-COUNTER is zero when the report heading is
being generated.

The Report Group Description entry shown in figure 3-3
describes the report heading for the SALES report. The
report heading consists of two lines. Each line is described
as a level 03 elementary item. The first print line contains

01 TYPE IS REPORT HEADING.
03 LINE NUMBER 3

COLUMN NUMBER 57 PICTURE X(24)
VALUE IS "SALES REPORT BY SALESMAN".

03 LINE NUMBER 4 COLUMN NUMBER 62
SOURCE IS DATE-IN,

PICTURE X(14)

'Figure 3-3. Report Heading Report Group Desecription Entry for SALES Report
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the title of the report beginning in column number 57 of line
number 3; the VALUE clause specifies the actual title. The
second line of the report heading begins in column
number 62 of line number 4; the SOURCE clause specifies
that the eurrent value of the data item DATE-IN is moved
to the designated position when the report heading report
group is processed.  These two lines are printed only on the
first page of the report.

PAGE HEADING

A page heading appears at the beginning of each page.
Unless a report heading or report footing report group is
designated to appear on a page by itself, the page heading
report group is written on every page of the report. Only
one page heading report group can be specified for a report;
however, more than one line can be described in the Report
Group Desecription entry. The PAGE clause must be included
in the RD entry when a page heading report group is
specified.

The TYPE clause in the level-01 entry specifies PAGE
HEADING or its abbreviation PH. The NEXT GROUP clause
cannot be specified for a page heading report group.

A line of the page heading is positioned on the page
according to the LINE NUMBER clause. If an absolute line
number is specified, the line appears on the designated line
number, which must be within the heading area of the
report. When the first LINE NUMBER clause in the page
heading report group is a relative line number and a report
heading is on the same page, the value of LINE-COUNTER is
ineremented by the specified number. For a page on which
the page heading is the first report group, the relative line
number is added to a value that is one less than the first line
number of the heading area.

The page heading Report Group Description entry for the
SALES report is shown in figure 3-4. Each of the two lines
is deseribed as a level 03 group item. Relative line numbers
are specified for both lines. On the first page of the report,
the report heading appears before the page heading; there-
fore, the first line of the page heading appears on line
number 7 (LINE-COUNTER equals 4 and is incremented by
3). On succeeding pages of the report, the first line of the
page heading appears on line number 5 (2, which is the
number of the line preceding the heading area, plus 3, which
is the relative line number). The COLUMN NUMBER
clauses specify the columns in which the nonnumeric literals
in the VALUE clauses are to begin.

DETAIL LINE

A detail line is written on the report file during execution of
a GENERATE statement that specifies the data-name of the
detail report group. More than one detail report group can
be described for a report. A GENERATE statement is
required for each detail report group that is to be written on
the report file.

When a summary report is generated, detail lines are not
written on the report file. The GENERATE statement for a
summary report specifies the report-name rather than the
data-name of a detail report group. If a summary report is
being generated, only one detail report group can be
deseribed; however, a detail report group is not required.

The level 01 entry for a detail report group contains a TYPE
clause that specifies DETAIL or its abbreviation DE. A
data-name must be specified if the detail line is to be
printed on the report; the GENERATE statement specifies
the data-name of the detail report group.

The NEXT GROUP clause, if specified for the detail report
group, refers to the positioning of the report group proc-
essed immediately following the detail line. When this
clause is specified, LINE-COUNTER is incremented to
reflect the indicated line spacing after the last line of the
detail report group is written on the report file.

Line spacing for the detail report group is specified by the
LINE NUMBER clause. If an absolute line number is
specified, the detail report group appears only once on &
page; an absolute line number cannot be specified when ¢
relative line number is specified for the report grout
processed immediately before the detail report group. A
relative line number is usually specified for a detail report
group. This allows the detail report group to be presented ¢
number of times on each page of the report.

Line spacing for the first line of a detail report group with ¢
relative line number depends on whether or not the PAGI
clause is included in the RD entry for the report. If the
PAGE eclause is omitted, the line number is the current value
of LINE-COUNTER plus the relative line number. When th
PAGE clause is specified, the incrementing of LINE
COUNTER occurs as follows:

If the value of LINE-COUNTER is less than the firs
line number of the body area, LINE-COUNTER i
ineremented to indicate the first line of the body area.

If the value of LINE-COUNTER indicates a line withi
the body area and the report group is being presente
for the first time on the page, LINE-COUNTER i
incremented by 1.

01 TYPE IS PAGE HEADING.

03 LINE NUMBER PLUS 3.
05 COLUMN NUMBER 21
05 COLUMN NUMBER 41
05 COLUMN NUMBER 61
05 COLUMN NUMBER 85
05 COLUMN NUMBER 110

03 LINE NUMBER PLUS 1.
05 COLUMN NUMBER 22
05 COLUMN NUMBER 39
05 COLUMN NUMBER 61
05 COLUMN NUMBER 85
05 COLUMN NUMBER 109

PICTURE X(8)
PICTURE X(5)
PICTURE X(4)
PICTURE X(4)
PICTURE XXX VALUEIS"YTD".

PICTURE X(6)
PICTURE X(9)
PICTURE X(5)
PICTURE X(5)
PICTURE X(5)

VALUE IS "SALESMAN".
VALUE IS "SALES".
VALUE IS "THIS".
VALUE IS "LAST".

VALUE IS "NUMBER".
VALUE IS "TERRITORY".
VALUE IS "MONTH".
VALUE IS "MONTH".
VALUE IS "SALES".

Figure 3-4. Page Heading Report Group Description Entry for SALES Report

3-4
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If the value of LINE-COUNTER indicates a line within
the body area and the report group is not being
presented for the first time on the page, LINE-
COUNTER is incremented by the relative line number.

The GROUP INDICATE  clause can be specified for a
printable item in a detail line. When this clause is specified
and the PAGE clause is included in the RD entry, the item is
printed the first time the detail line is written on each page;
if the PAGE clause is omitted, the item is printed only the
first time the detail report group is processed. This clause
can be used for a printable item that remains constant for
the entire report and only needs to be printed once per page.
Refer to section 4 for the effect of control breaks on the
GROUP INDICATE clause.

Figure 3-5 shows the Report Group Description entry for the
detail lines generated for the SALES report. The data-name
DET-LINE is used in the GENERATE statement for the
detail report group. A relative line number, PLUS 2, is
specified for the detail line. The first detail line is written
on line number 10, which is the first line of the body area.
LINE-COUNTER is then incremented by 2 each time a detail
line is generated, thus producing a double spaced report.
Each of the five level 03 elementary entries specifies a data
item to be written on the report beginning in the designated
column number. The data items THIS-MONTH, LAST-
MONTH, and YTD are edited according to their respective
PICTURE clause specification before the detail line is
written on the report file.

PAGE FOOTING

A page footing report group appears at the end of each page.
If a report heading or a report footing is designated to
appear on a page by itself, the page footing is not written on
that page. The only report group that can follow the page
footing is the report footing, which is written only on the
last page of the report. A page footing report group can be
specified only if the PAGE clause is included in the RD
entry for the report, and then only one page footing report
group can be described.

The level 01 entry contains a TYPE clause that specifies
PAGE FOOTING or its abbreviation PF. The NEXT GROUP
clause can be included to specify positioning of the report
footing report group. Either an absolute line number or a

relative line number can be specified. The line number in
the NEXT GOUP clause must be within the footing area
defined for the report page.

A LINE NUMBER clause is specified for each line deseribed
in the page footing report group. The first line number must
be an absolute line number; either absolute or relative line
numbers can be specified for additional lines in the report -
group. Any line number in the page footing report group
must be within the footing area.

The Report Group Description entry shown in figure 3-6
describes the page footing for the SALES report. The page
footing appears on line number 44 on each page of the
report. The. special register PAGE-COUNTER is specified
as the source item for the page number to be written on
each page.

REPORT FOOTING

A report footing is the last report group written on the
report file during report generation. It appears only on the
last page of the report. The report footing report group is
processed and written on the report file during execution of
the TERMINATE statement. Only one report footing report
group can be specified for a report; however, more than one
line can be described in the report group.

The level 01 entry contains a TYPE clause that specifies
REPORT FOOTING or its abbreviation RF. The NEXT
GROUP clause is not included because the report footing is
the last report group presented on the report.

The positioning of the report footing on the report page is
determined by the LINE NUMBER clause for the first line of
the report group. When an absolute line number is specified
and the NEXT PAGE phrase is included, the report footing
can appear anywhere on the page from the first line of the
heading area to the specified page limit; otherwise, the
report footing must be written within the footing area
defined for the page. A relative line number causes LINE-
COUNTER to be incremented by the specified number. If
the value of LINE-COUNTER indicates a line number
greater than the specified page limit, a page advance
occurs. The report footing is then written on the line
number that is equal to the last line number of the body area
plus the relative line number.

03 - COLUMN NUMBER 23
03 COLUMN NUMBER 42
03 COLUMN NUMBER 58

SOURCE IS YTD.

01 DET-LINE TYPEISDETAIL LINE NUMBER PLUS 2.

PICTURE X(4) SOURCE IS SALESMAN.

PICTURE XX

PICTURE $$$,999.99
SOURCE IS THIS-MONTH.

03 COLUMN NUMBER 82 PICTURE $$$,999.99
SOURCE.IS LAST-MONTH.

03 COLUMN NUMBER 106 PICTURE $$$$,999.99

SOURCE IS TERRITORY.

Figure 3-5. Detail Report Group Description Entry for SALES Report

01 TYPEIS PAGE FOOTING

LINE NUMBER 44. ] :
03 COLUMN NUMBER 109 PICTURE X(4) VALUE IS "PAGE".
03 COLUMN NUMBER 114 PICTURE ZZ9

SOURCE IS PAGE-COUNTER.

Figure 3-6. Page Footing Report Group Deéeription Enti'y for SALES Report
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The report footing for the SALES report is described by the
Report Group Description entry ‘shown in figure 3-7. A
relative line number is specified for the report footing.
When the report is terminated, LINE-COUNTER is incre-
mented by 4 before the report footing is written on the
report file. The report footing follows the page footing on
the same page.

SALESRP PROGRAM

The report that has been described in this section is
generated by the SALESRP program shown in figure 3-8.
This program reads input records and generates detail lines
from the input data.

The report file (OUT-FILE) is assigned to the system file
OUTPUT (line 10); therefore, the report is printed at
program termination. The File Description entry for OUT-

FILE specifies the report-name SALES (line 29). The Report
Section consists of the RD entry and Report Group Descrip-
tion entries previously discussed in this section.

The data item DATE-IN is accepted from the system file
INPUT (line 76). This data item is the source item for the
report heading (line 42) and for the report footing (line 71).
The INITIATE statement (line 77) sets the special registers
LINE-COUNTER and PAGE-COUNTER to 0 and 1, respec-
tively. For each input card read (line 79), a detail line is
generated (line 81) according to the report specifications.
Headings and footings are automatically generated at the
appropriate times. When all input cards have been read, the
TERMINATE statement is executed (line 84). This state-
ment causes the page footing for the last page and the
report footing to be written on the report file.

Figure 3-9 shows the input data used to create the SALES
report shown in figure 3-10. .

01 TYPE IS REPORT FOOTING LINE NUMBER PLUS 4.
03 COLUMN NUMBER 40 PICTURE X(43) VALUE IS

"THIS COMPLETES THE MONTHLY SALES REPORT FOR".
03 COLUMN NUMBER 84 PICTURE X(14) SOURCE IS DATE-IN.

Figure 3-7. Report Footing Report Group Description Entry for SALES Report

IDENTIFICATION DIVISION.
PROGRAM=-1D. SALESRP.
ENVIRONMENT DIVISION.

CONF IGURATION SECTION.
SOURCE-COMPUTER. CYBER-170.
O0BJECT-COMPUTER. CYBER-170.
INPUT-0UTPUT SECTION.
FILE~CONTROL .

OWONOUV & WN -

11 DATA DIVISION.
12 + FILE SECTION.
13 FD IN-FILE

15 DATA RECORD IS IN-REC.
16 01 IN-REC.

30 WORKING~-STORAGE SECTION.
31 77 DATE~IN )

32 REPORY SECTION.

33 RD SALES

34 PAGE LIMIT IS 50 LINES
35 HEADING 3
36 FIRST DETAIL 10
37 LAST DETAIL 40.

38 01 TYPE IS REPORT HEADING.

SELECT IN-FILE ASSIGN TO #INPUT#,
10 SELECT OUT-FILE ASSIGN TO #OUTPUT#.

14 LABEL RECORDS ARE OMITTED

17 03 SALESMAN PICTURE 9(4).

18 03 FILLER PICTURE XXX

19 03 TERRITORY PICTURE XXe

20 03 FILLER PICTURE XXX

21 03 THIS=MONTH PICTURE 9(5)V99.
22 03 FILLER PICTURE XXXe

23 03 LAST=MONTH PICTURE 9(5)V99.
24 03 FILLER PICTURE XXXe

25 03 YTD PICTURE 9(6)V99.
26 03 FILLER PICTURE X(40).
27 FD OUT=-FILE

28 LABEL RECORDS ARE OMITTED

29 REPORT IS SALES.

PICTURE X(14).

39 03 LINE NUMBER 3 COLUMN NUMBER 57

PICTURE X(24)

Figure 3-8. SALESRP Program (Sheet 1 of 2)

3-6
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VALUE IS #SALES REPORT BY SALESMAN#.
03 LINE NUMBER 4 COLUMN NUMBER 62  PICTURE X(14)
SOURCE IS DATE~IN.
01 TYPE IS PAGE HEADING,
03 LINE NUMBER PLUS 3. :
05 COLUMN NUMBER 21 PICTURE X(8) VALUE IS #SALESMAN#.
05 COLUMN NUMBER 41 PICTURE X(5) VALUE IS #SALES#.
05 COLUMN NUMBER 61 PICTURE X(4) VALUE IS #THIS#.
05 COLUMN NUMBER 85 PICTURE X(4) VALUE IS #LAST#.
05 COLUMN NUMBER 110 PICTURE XXX  VALUE IS #YTD#.
03 LINE NUMBER PLUS 1. v ‘
05 COLUMN NUMBER 22 PICTURE X(6) VALUE IS #NUMBER#.
05 COLUMN NUMBER 39 PICTURE X(9) VALUE IS #TERRITORY#.
05 COLUMN NUMBER 61 PICTURE X(5) VALUE IS #MONTH#.
05 COLUMN NUMBER 85 PICTURE X(5) VALUE IS #MONTH#.
05 COLUMN NUMBER 109 PICTURE X(5) VALUE IS #SALES#.
01 OET-LINE TYPE IS DETAIL LINE NUMBER PLUS 2.
03 COLUMN NUMBER 23 PICTURE X(4) SOURCE IS SALESMAN.
03 COLUMN NUMBER 42 PICTURE XX  SOURCE IS TERRITORY.
03 COLUMN NUMBER 58 PICTURE $5$5999.99
SOURCE IS THIS-MONTH.
03 COLUMN NUMBER 82 PICTURE $8$,999.99
SOURCE IS LAST-MONTH.
03 COLUMN NUMBER 106 PICTURE $$$$+999.99
SOURCE IS YTD.
01 TYPE IS PAGE FOOTING LINE NUMBER 44.
03 COLUMN NUMBER 109 PICTURE X(4) VALUE IS #PAGE#.
03 COLUMN NUMBER 114 PICTURE ZZ9  SOURCE IS PAGE=COUNTER.
01 TYPE IS REPORT FOOTING LINE NUMBER PLUS 4.
03 COLUMN NUMBER 40 PICTURE X(43) VALUE IS
#THIS COMPLETES THE MONTHLY SALES REPORT FOR#.
03 COLUMN NUMBER 84 PICTURE X(14) SOURCE IS DATE-IN.
PROCEDURE DIVISION.
OPENING. V
OPEN INPUT IN-FILE.
OPEN OUTPUT OUT-FILE.
ACCEPT DATE-IN.
INITIATE SALES.
READING.
READ IN-FILE RECORD
AT END GO TO CLOSING.
GENERATE DET-LINE.
GO TO READING.
CLOSING.
TERMINATE SALES.
CLOSE IN=-FILEs OUT-FILE.
STOP RUN.

Figure 3-8. SALESRP Program (Sheet 2 of 2)

JUNE 1976 Col 8
olumn Column 23 Column 33

\ / Column 13 /
1062 Sw 0946538 1145793 04966515
1436 NE 1477209 1356987 06531048
1899 SO 0832145 0622514 03876225
2275 SE 1129516 0944820 05248996
2361 SW 1045488 1062354 05112459
3124 NO 0984506 0925061 04834103
3865 SE 0893342 1129845 05061764
4013 Nw 1216590 1245622 06144378
4280 NE 1604377 1537365 07292015
4949 S0 0956879 0998351 04805633
5506 NO 1301695 1087626 06318510
5772 NE 1525483 1290418 06R24038
6311 NW 0791240 0853862 Q4465127
6578 NO 1076823 1149075 05892268
7092 SW 0935452 099BTA0 04736443
7244 NFE 1278786A0 0991034 05879125
7505 SE 1402930 1367803 06790434
T7R90 SW 0889645 1039366 Q4588720
8321 NO 1310523 1287000 06913254
8626 SO 1042916 0956241 04806126
9178 SE 1685243 1480653 07924355
9787 NW 0991078 1145720 05793810

Column 1
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- Figure 3-9. Input Data for SALESRP Program
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INCLUDING CONTROL BREAKS | 4

{0 S e S

A technique often used in generating reports is to interrupt
the printing of detail lines in the body of the report to print
footing and heading lines. The interruption occurs when the
value of a control data item changes. The control data item
that is monitored for a change in value is called a break
control item; the interruption is called a control break.
Control headings and control footings are generated auto-
matiecally by Report Writer whenever a control break occurs
during the processing of a detail line. Control footings can
include totals accumulated as detail lines are processed;
these totals are automatically accumulated by Report
Writer. :

Two programs are presented in this section to illustrate the
use - of control breaks. The first program, TERRTRY,

specifies a control heading and a control footing that appear .

repeatedly within the body of the report as well as a final
control footing that is the last body report group presented.
The second program, BUDGETS, illustrates the use of four
levels of control breaks in the report. .

IDENTIFYING THE BREAK
CONTROL ITEMS

One or more data items can be monitored for a control
break. In addition, a FINAL control break can be specified;
this -allows a control heading and a control footing to be
printed as the first and the last report groups within the
body of the report. The CONTROL clause in the RD entry
for the report specifies the break control items. Control
breaks are not processed unless this clause is specified.

A FINAL control break is specified by including the key
word FINAL in the CONTROL clause. If a FINAL control
break is to be processed, it must be specified first in the
clause. A control heading and/or a control footing report
"group can be described for the FINAL control break. A
control heading for the FINAL control break is the first
report group within the body area on the first page of the
report. This type of report group is specified for a heading
that appears only on the first page and immediately follows
the page heading. A control footing for the FINAL control
break is the last report group within the body area of the
last page of the report. This type of report group can be
used when a final total is to be written on the last page.

Data items that are defined in the File Section, Working-
Storage Section, or Common-Storage Section can be speci-
fied as break control items. The data items must be fixed-
length items.. A data-name specified in the CONTROL
clause can be qualified; however, it cannot be subscripted or
indexed.

When the first GENERATE statement is executed, the value
of each break control item is saved. These values, which are
called prior values, are used to check for a control break
during subsequent executions of the GENERATE statement.
When a control break ocecurs, the prior values are made
available for source data items in control footing report
groups and for processing in a declarative procedure;
declarative procedures are discussed in section 6. After the
control break is processed, the new break control item
values are saved as the prior values.

60496900 A

In the TERRTRY program, the CONTROL clause for the
TERRITORIES report specifies two break control items:
FINAL and TERRITORY. This clause is shown in figure 4-1.
At least one control report group (footing or heading) is
described for each of the break control items. The
TERRITORIES report deseribes a final control footing;
therefore, the FINAL control break is processed as the last
control break of the report and the final control footing is
the last body group. written on the report file. The
TERRITORY control break is processed each time the value
of the data item TERRITORY changes; TERRITORY is a
data item defined in the File Section of the Data Division.

RD TERRITORIES i )
CONTROLS ARE FINAL, TERRITORY
PAGE LIMIT IS 55 LINES
HEADING 3
FIRST DETAIL 7
LAST DETAIL 47
FOOTING 50.

Figure 4-1. RD Entry for TERRITORIES Report

ESTABLISHING THE HIERARCHY
OF CONTROL BREAKS

The order in which control headings and control footings are
presented in the report is determined by the order in which.
the break control items are specified in the CONTROL
clause. The break .control items are specified from high
level to low level. The first data item specified is the major
break control item; the last data item specified is the minor
break control item. Control headings are written on the

report file from high level to low level; control footings are
-written on the report file from low level to high level.

When the first GENERATE statement is executed, the
control headings associated with the break control items are -
written on the report file beginning with the control heading
for the major break control item and ending with the control
heading for the minor break control item. Detail lines are
then generated until a control break occurs. At this time,
the control footings are written on the report file beginning .
with the control footing associated with the minor break
control item and ending with the control footing associated
with the break control item that caused the control break.
Control headings are then written on the report beginning
with the heading associated with the break control item that
caused the control break and ending with the heading -
associated with the minor break control item.

The CONTROL clause in the BUDGETS program is shown in
figure 4-2, the RD entry for the EXPENSES report. Four
break control items are specified: FINAL, DEPT, SECT, and
ACCOUNT. A FINAL control heading and a FINAL control
footing are described for this report; the FINAL control
break is processed for the first and the last body report
groups. Each time a GENERATE statement is executed, the
DEPT, SECT, and ACCOUNT data items are checked for a



RD EXPENSES
CONTROLS ARE FINAL, DEPT, SECT,

ACCOUNT
PAGE LIMIT IS 55 LINES
HEADING 2

FIRST DETAIL 7
LAST DETAIL 50
FOOTING 52.

Figure 4-2. RD Entry for EXPENSES Report

change in value. When a control break occurs at the DEPT
level, control footings are produced for ACCOUNT, SECT,
and then DEPT. Control headings are then written for
DEPT, SECT, and ACCOUNT. After the ACCOUNT control
rfleading is written, the detail line is written on the report
ile.

SPECIFYING THE
PAGE LIMITS

Control report groups are presented within the body area of
a report page. The body area is defined in the PAGE clause

by the FIRST DETAIL, LAST DETAIL, and FOOTING

phrases.

When all three of the phrases are specified in the PAGE
clause, control heading and detail report groups are written
only on the lines beginning with the FIRST DETAIL line
number and ending with the LAST DETAIL line number.
Control footing report groups can be written anywhere
within the area specified by the FIRST DETAIL and
FOOTING phrases. The last line of a control footing report
group can appear on the line specified by the FOOTING
phrase. .

- If only the FIRST DETAIL and LAST DETAIL phrases are
specified, the line number of the LAST DETAIL phrase is the
last line on which a control footing report group can appear.
Specifying FIRST ‘DETAIL and FOOTING allows control
heading, detail, and control footing report groups to appear
within the specified line numbers. When only the FIRST
DETAIL phrase is specified, the body area extends to the
page limit.

The PAGE clause for the TERRITORIES report is shown in
figure 4-1. Line numbers 7 through 47 define the body area
for control headings, detail lines, and control footings.
When a control footing is the last report group presented on
the page, the control footing can extend to line number 50.
The footing area for page and report footings is line
numbers 51 through 55.

The RD entry for the EXPENSES report defines a page limit
of 55 lines. The heading area consists of lines 2 through 6,
the body area consists of lines 7 through 52, and the footing
area consists of lines 53 through 55. Within the body area of
the report, only control footing report groups can appear on
lines 51 and 52.

DESCRIBING THE CONTROL
REPORT GROUPS

At least one control report group must be included for each
break control item specified in the CONTROL clause for the
report. Both a control heading and a control footing can be
described for a break control item. :

4-2

The Report Group Description entry for a eontrol heading or
a control footing consists of the same basic elements as the
report groups discussed in section 3. The level 01 entry
must contain the TYPE clause; it can also include the NEXT
GROUP clause. The LINE NUMBER clause is included once
for each print line. The PICTURE clause and the COLUMN
NUMBER clause are specified for each item to be printed.
The SOURCE clause or the VALUE clause can be used to
designate the data to be printed; in addition, the SUM clause
can be specified for a control footing report group when
automatic totaling is to be performed.

The report worksheets for the TERRITORIES report and the
EXPENSES report are shown in figures 4-3 and 4-4, respec-
tively.

CONTROL HEADINGS

The report description can include one control heading
report group for a FINAL control break and one for each
data item specified as a break control item. No control
heading report group need be specified for the report.
Control headings are presented on the report page according
to the hierarchy of control breaks as established by the
CONTROL clause. .

The TYPE clause in the level 01 entry specifies CONTROL
HEADING or its abbreviation CH and either the key word
FINAL or a data-name corresponding to a data-name in the
CONTROL clause. When FINAL is specified, the report
group is processed only during execution of the first
GENERATE statement for the report. A control heading for
a FINAL control break is the first body report group written
on the first page of the report. A control heading for any
other control break is written on the report file only when a
control break occurs at its level or at a higher level.

If the NEXT GROUP clause is specified for a control
heading, the positioning of the report group processed
immediately after the control heading is affected. An
absolute line number can be specified only if the PAGE
clause is included in the RD entry and the report group
processed immediately before the control heading specifies
an absolute line number.

The LINE NUMBER clause designates the vertical posi-
tioning of a line in the control heading. When a relative line
number is specified for the first line of the control heading,
the line number on which the print line appears is deter-
mined by Report Writer based on whether or not the PAGE
clause is included in the RD entry for the report. If the
PAGE clause is omitted, the current value of LINE-
COUNTER is ineremented by the relative line number.
When the PAGE clause is specified, LINE-COUNTER is
incremented as follows:

If LINE-COUNTER indicates a line number in the
heading area, LINE-COUNTER is incremented to the
first line number of the body area.

If LINE-COUNTER indicates a line number in the body
area and the report group is the first body report group
on the page, LINE-COUNTER is incremented by 1.

. If LINE-COUNTER indicates a line number in the body
area and the control heading is not the first body report
group on the page, LINE-COUNTER is incremented by
the relative line number.

One control heading report group, which is shown in
figure 4-5, is specified for the TERRITORIES report. This
report group is written on the report file whenever a control
break occurs for the data item TERRITORY.. The control
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01 TYPEIS CONTROL HEADING TERRITORY NEXT GROUP PLUS 1.

03 LINE NUMBER PLUS 1.

05 COLUMN NUMBER 23 PICTURE X(5) VALUE IS "SALES",
05. COLUMN NUMBER 40 PICTURE X(8) VALUE IS "SALESMAN".

05 COLUMN NUMBER 61 PICTURE X(4) VALUE IS "LAST".
05 COLUMN NUMBER 85 PICTURE X(4) VALUE IS "THIS".
05 COLUMN NUMBER 110 PICTURE XXX VALUEIS"YTD".

03 LINE NUMBER PLUS 1.
05 COLUMN NUMBER 21
05 COLUMN NUMBER 41
05 COLUMN NUMBER 61
05 COLUMN NUMBER 85

PICTURE X(9) VALUE IS "TERRITORY".
PICTURE X(6) VALUE IS "NUMBER".
PICTURE X(5) VALUE IS "MONTH".
PICTURE X(5) VALUE IS "MONTH".

05 COLUMN NUMBER 109 PICTURE X(5) VALUE IS "SALES". -

Figure 4-5. Control Heading Report Group Description Entry for TERRITORIES Report

heading consists of two lines that print column headings
each time the value of TERRITORY changes., When the
control heading report group has been processed, LINE-
COUNTER is incremented by 1 before processing the next
report group.

Figure 4-6 shows the four control heading report groups for
the EXPENSES report. A control heading is specified for
each of the four break control items designated in the
CONTROL clause for the report. The first report group is
processed only when the first GENERATE statement is
executed for the report. The other three report groups are
associated with the break control data items DEPT, SECT,
and ACCOUNT. When a control break occurs at the DEPT
level, all three report groups are processed. A control break
in the SECT data item causes the control headings for SECT
and ACCOUNT to be processed. Only the control heading
for ACCOUNT is processed when a control break ocecurs in
the ACCOUNT data item.

DETAIL LINES

Detail lines for a report with control breaks are described in
the same manner as discussed in section 3. Only the GROUP
INDICATE clause is affected by control breaks. When this
clause is specified for a printable item, the item is printed
the first time the detail report group is processed after each
control break as well as after each page advance. Both
sample-programs shown at the end of this section use the
GROUP INDICATE clause to suppress the repeated printing
of the minor break control item in detail lines.

CONTROL FOOTINGS

Control footing report groups are included in the report
description when footing lines are to be written at the end
of a group of detail lines. One control footing report group
can be specified for each of the break control items
designated in the CONTROL clause for the report. The
order in which control footing report groups appear on the
report is determined by the hierarchy of control breaks.

The level 01 entry contains a TYPE clause that specifies
CONTROL FOOTING or its abbreviation CF and either the
key word FINAL or the data-name of a break control item.
A control footing - report group that specifies FINAL is
processed only when the TERMINATE statement Iis
executed. This report group is the last body report group
written on the report file. A control footing report group
that specifies a data-name is processed whenever a control
break occurs at its level or at a higher level.

The NEXT GROUP clause can be included in the level 01
entry of the control footing report group. This clause is
processed only when the control break occurs at the level of
the break control item associated with the control footing
report group. The clause is ignored during processing of the
report group when the control brreak occurs at a higher level.
The NEXT GROUP clause can specify an absolute line
number, a relative line number, or NEXT PAGE.  The
positioning of the next report group processed is affected by
the NEXT GROUP clause.

01 TYPE IS CONTROL HEADING FINAL LINE NUMBER PLUS 2.
03 COLUMN NUMBER 19 PICTURE X(16)
VALUE IS "***REPORT COVERS".

03 COLUMN NUMBER 36 PICTURE Z9
03 COLUMN NUMBER 39 PICTURE X(9) VALUE IS "MONTHS***",

01 TYPE IS CONTROL HEADING DEPT LINE NUMBER PLUS 3.
: 03 COLUMN NUMBER 22 PICTURE X(10) VALUE IS "DEPARTMENT".
03 COLUMN NUMBER 33 PICTURE X(5) SOURCE IS DEPT.

01 TYPE IS CONTROL HEADING SECT LINE NUMBER PLUS 2.
03 COLUMN NUMBER 25 PICTURE X(7) VALUE IS "SECTION".
03 COLUMN NUMBER 33 PICTURE X(4) SOURCE IS SECT.

01 TYPE IS CONTROL HEADING ACCOUNT LINE NUMBER PLUS 2.
03 COLUMN NUMBER 33 PICTURE X(7) VALUE IS"ACCOUNT".

SOURCE IS MONTH-IN.

Figure 4-6. Control Heading Report Group Description Entries for EXPENSES Report
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The vertical positioning of the control footing report group
is determined by the LINE NUMBER clause. This clause is
specified once for each line in the report group. When a
relative line number is specified for thé first line of the
control footing, Report Writer calculates the line number in
the same way as discussed for a control heading report
group.

A control footing frequently contains a printable item that
is an accumulated total. The total is automatically
accumulated by Report Writer when the SUM clause is
specified for an item to be printed. When the report group
is processed, the accumulated total is written on the control
footing print line. The type of totaling that is performed
depends on the items being summed.

A sum counter is established for the entry containing the
SUM clause. If a data-name is specified for the entry, the
sum counter can be referenced in another SUM clause and in
Procedure Division statements. The sum counter is a signed
numeric data item that is equal in size to the size of the
item specified by the PICTURE clause for the entry. When
the report group is processed, the value of the sum counter
is moved to the printable item as if a MOVE statement had
been executed. Any editing specified by the PICTURE
clause is performed at this time. The sum counter is set to
zero when the INITIATE statement is executed. It is reset
to zero after the control footing report group is processed
unless the RESET phrase is specified in the SUM clause.

Subtotaling is performed when the SUM clause specifies one
or more data items to be added to the sum counter.
Whenever a GENERATE statement or the TERMINATE
statement is executed, the value of each specified data item
is added to the sum counter. The accumulated total is
printed when the control footing report group is processed.
Subtotaling is used in both the TERRITORIES report and the
EXPENSES report.

Crossfooting occurs when the SUM clause specifies one or
more sum counters that are defined within the same control
footing report group. When the report group is processed as
a result of a control break or when the TERMINATE
statement is executed, the specified sum counters are added
to the sum counter for the entry. Crossfooting can be
specified for more than one entry in the report group. When
this oceurs, crossfooting is performed for the sum counters
in the order they are defined in the report group. Cross-
footing is used in the EXPENSES report.

Rolling forward occurs when the SUM eclause specifies one or
more sum counters that are defined in a control footing
report group for a lower level control break. Whenever the
lower level control break occurs and its associated econtrol
footing report group is processed, the value of the specified
sum counter is added to the sum counter of the higher level
report group. Both the TERRITORIES report and the
EXPENSES report roll forward the values of sum eounters.

The UPON phrase is specified in the SUM clause when
selective subtotaling is to be performed; this phrase cannot
be used for crossfooting or rolling forward. Selective
subtotaling is used when two or more detail report groups
are defined and subtotaling is to be performed only when the
specified report groups are processed. The UPON phrase
specifies data-names of detail report groups; subtotaling
then occurs only when a GENERATE statement for a
specified detail report group is executed. If the data~name
of a detail report group is specified more than once in the
UPON phrase, subtotaling is performed as many times as the
data-name is specified. For a report that has three detail

lines defined (LINE-1, LINE-2, and LINE-3), the following
SUM clause could be specified:

SUM ITEM~-1 UPON LINE-1, LINE-3

Whenever the GENERATE LINE-1 or GENERATE LINE-3
statement is executed, the value of ITEM-1 is added to the
sum counter. Execution of the GENERATE LINE-2 state-
ment, however, does not affect the sum counter.

The RESET phrase is specified in the SUM clause to inhibit
resetting the sum counter to zero until a designated control
break occurs. The specified control break must be a higher
level control break than the one associated with the control
footing report group containing the RESET phrase. When
the RESET phrase is specified, the sum counter produces a
cumulative total each time the report group is processed
until such time that the designated control break occurs.
The sum counter is then reset to zero and the accumulation
begins again. If the RESET phrase is not specified, the sum
counter is reset to zero each time the report group is
processed.

The two control footing report groups for the TERRITORIES
report are shown in figure 4-7. The first report group is
processed each time a control break ocecurs in the
TERRITORY data item. Three sum counters are specified
for the second line of the control footing. Subtotaling is
performed for each of the data items LAST-MONTH, THIS-
MONTH, and YTD whenever a GENERATE statement is
executed. When a TERRITORY control break is detected,
the report group is written on the report file. The.
TERRIROTY prior value, which is the value used to detect
the control break, is the value that is used as the source
item for the report group. The sum counters are reset to
zero, and LINE-COUNTER is incremented by 6 before the
next report group is processed.

The second control footing report group shown in figure 4-7
is written only once and is the last body report group written
on the report file. The second line of the FINAL control
footing defines three sum counters. Each SUM -clause
specifies a sum counter in the TERRITORY control footing
report group. Whenever the TERRITORY report group is
processed, the values of the sum counters TOT-1, TOT-2,
and TOT-3 are rolled forward; each sum counter is added to
a sum counter defined in the FINAL control footing report

group.

Figure 4-8 shows the four control footing report groups for
the EXPENSES report. One control footing is associated
with each of the four control breaks FINAL, DEPT, SECT,
and ACCOUNT. A total of eight sum counters are defined -
in the report groups. Subtotaling, crossfooting, and rolling
forward are performed for the control footings.

The ACCOUNT control footing report group deseribes three
lines that are written on the report when a control break
occurs in the ACCOUNT data item or in a higher level
control break data item. The two sum counters in the
second line, BUD-1 and ACT-1, produce a subtotal for the
two data items BUDGET and ACTUAL. After the report
group is processed, these sum counters are reset to zero.
The last line for the ACCOUNT control break also contains
two sum counters, BUD-2 and ACT-2. When the report
group is processed, crossfooting occurs for these sum
counters; the BUD-1 and ACT-1 sum counters are added to
the BUD-2 and ACT-2 sum counters, respectively. The
BUD-2 and. ACT-2 sum counters are not reset to zero until
the report group is processed as a result of a control break
in the SECT data item; therefore, BUD-2 and ACT-2
contain cumulative totals for a section each time the
ACCOUNT control footing report group is processed.
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01

01

TYPE IS CONTROL FOOTING TERRITORY NEXT GROUP PLUS 6.

03
03

LINE NUMBER PLUS 1.
05 COLUMN NUMBER 57 PICTURE X(60) VALUE IS ALL "-".

'LINE NUMBER PLUS 1.

05 COLUMN NUMBER 21  PICTURE X(26)
‘ VALUE IS "TOTALS FOR SALES TERRITORY". .
05 COLUMN NUMBER 48 PICTURE XX SOURCE IS TERRITORY.
05 TOT-1 COLUMN NUMBER 57 PICTURE $$$$,999.99
SUM LAST-MONTH.
05 TOT-2 COLUMN NUMBER 81 PICTURE $$$$,999.99
SUM THIS-MONTH. ,
05 TOT-3 COLUMN NUMBER 104 PICTURE $$,$$$,999.99
SUM YTD.

TYPE IS CONTROL FOOTING FINAL.

03
03

LINE NUMBER PLUS 2.
05 COLUMN NUMBER 55 PICTURE X(62) VALUEIS ALL "-",
LINE NUMBER PLUS 2.
05 COLUMN NUMBER 21  PICTURE X(32)

VALUE IS "TOTALS FOR ALL SALES TERRITORIES".
05 COLUMN NUMBER 55 PICTURE $$,$$$,999.99 SUM TOT-1.
05 = COLUMN NUMBER 79  PICTURE $$,$$$,999.99 SUM TOT-2.
05 COLUMN NUMBER 103 PICTURE $$$,$$$,999.99 SUM TOT-3.

Figure 4-7. Control Footing Report Group Description Entries for TERRITORIES Report

01

01

01

01

TYPE IS CONTROL FOOTING ACCOUNT.

03

03

03

LINE NUMBER PLUS 1. )
05 COLUMN NUMBER 49 PICTURE X(10) VALUE IS ALL "-".
05 COLUMN NUMBER 89 PICTURE X(10) VALUEIS ALL "-".
LINE NUMBER PLUS 1.
05 BUD-1 COLUMN NUMBER 49 PICTURE $$$,999.99
SUM BUDGET.
05 ACT-1 COLUMN NUMBER 89 PICTURE $$$,999.99
SUM ACTUAL.
LINE NUMBER PLUS 1.
05 COLUMN NUMBER 25 PICTURE X(20)
VALUE IS "SECTION ACCUM TOTALS",
05 BUD-2 COLUMN NUMBER 68 PICTURE $$$$,999.99
SUM BUD-1 RESET ON SECT.
05 ACT-2 COLUMN NUMBER 108 PICTURE $$$$,999.99
SUM ACT-1 RESET ON SECT.

TYPE IS CONTROL FOOTING SECT LINE NUMBER PLUS 2.

03
03
03

COLUMN NUMBER 22 PICTURE X(23)
VALUE IS "DEPARTMENT ACCUM TOTALS".

COLUMN NUMBER 66 PICTURE $$,$$$,999.99
SUM BUD-1 RESET ON DEPT.

COLUMN NUMBER 106 PICTURE $$,$$$,999.99
SUM ACT-1 RESET ON DEPT.

TYPE IS CONTROL FOOTING DEPT LINE NUMBER PLUS 2

03

NEXT GROUP NEXT PAGE.
-COLUMN NUMBER 19 PICTURE X(100) VALUE ALL "*",

TYPE IS CONTROL FOOTING FINAL.

03
03

03

LINE NUMBER PLUS 4. ~
05 COLUMN NUMBER 16 = PICTURE X(1068) VALUE IS ALL "*",
LINE NUMBER PLUS 1.
05 COLUMN NUMBER 19 PICTURE X(30)
VALUE IS "GRAND TOTALS - ALL DEPARTMENTS".
05 COLUMN NUMBER 65 PICTURE $$$,$$$,999.99
SUM BUD-1 RESET ON FINAL.
05 COLUMN NUMBER 105 PICTURE $$%,$$$,999.99
SUM ACT-1 RESET ON FINAL.
LINE NUMBER PLUS 1.
05 COLUMN NUMBER 16 PICTURE X(106) VALUE IS ALL "*",

60496900 A
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The SECT control footing report group is processed when a
control break oceurs at the SECT level. The two sum

‘counters in this report group produce cumulative BUDGET

and ACTUAL totals for sections within a department. Each
time the ACCOUNT control footing report group is proc-
essed, the BUD-1 and ACT-1 sum counters are rolled
forward and added to the sum counters defined in this report
group. These sum counters are not reset to zero until the
control break occurs at the DEPT level.

The DEPT control footing report group causes a line of
asterisks to be written on the report file. This report group
is processed after all sections within a department have
been listed on the report; that is, it is processed when a
control break occurs in the DEPT data item. The NEXT
GROUP clause specifies that the next report group proc-
essed is written on the next page of the report; therefore,
the listing for each department begins on a new page.

The FINAL control footing report group is processed only-

once. It is the last body report group written on the report.
Two sum counters are defined in this report group. When
the FINAL control footing report group is processed, the
sum counters contain cumulative totals of the BUDGET and
ACTUAL data items for all departments listed on the
report. The BUD-1 and ACT-1 sum counters for the
ACCOUNT control footing report group are rolled forward
and added to the sum counters in this report group whenever
the ACCOUNT control footing report group is processed.

'TERRTRY PROGRAM

The TERRTRY program, which is shown in figure 4-9,
generates the TERRITORIES report. This program uses the
same input data as the sample program in section 3;
however, the input records are in order by sales territory
rather than by salesman number. As each input record is
read, the TERRITORY data item is checked for a control
break. When a control break is detected, totals are printed
for the sales territory.

The input and output files are assigned to the system files
INPUT and OUTPUT (lines 9 and 10). The File Description
entry for the output file specifies the report-name
TERRITORIES (line 29). The RD entry and the control
Report Group Desecription entries for the report have
already been discussed in this section. The Report Section
also describes a page heading report group (lines 40 through
44), a detail report group (lines 58 through 67), and a page
footing report group (lines 90 through 94). The detail report
group includes the GROUP INDICATE -clause for the
printable item TERRITORY (lines59 and 60). The
TERRITORY data item is printed the first time the detail
report group is processed after a control break and after a
page advance.

When the INITIATE statement is executed (line 100), the
special registers LINE-COUNTER and PAGE-COUNTER are
set to 0 and 1, respectively. The first time the GENERATE
statement is executed (line 104), the page heading and
control heading report groups are written on the report file
before the detail line is generated. For each subsequent
execution of the GENERATE statement, the current value
of the TERRITORY data item is compared with the previous
value of TERRITORY. When a change in value occurs, the
TERRITORY control footing and the TERRITORY econtrol
heading report groups are processed; the detail line is then
written on the report file.

The TERMINATE statement (line 107) is executed when the
end of the input file is reached. This statement causes the

TERRITORY control footing report group to be processed as
if a control break had occurred. The FINAL control footing
report group is then written as the last body report group of
the report and the page footing is written for the last page.

The inpht data illustrated in figure 4-10 generates the
TERRITORIES report shown in figure 4-11.

BUDGETS PROGRAM

The EXPENSES report that has been discussed in this section
is generated by the BUDGETS program shown in figure 4-12.
Four control breaks are specified for the EXPENSES report.
The FINAL control break is processed at the beginning of
the report and at the end of the report. The other three
break control items cause the printing of detail lines to be
interrupted in order to print accumulated totals for each
account, for all accounts within a seetion, and for all
sections within a department.

The input file is assigned to the system file INPUT (line 9)
and contains the data items used to generate the report
(lines 16 through 26). The output file is assigned to the
system file OUTPUT (line 10) and specifies the report-name
EXPENSES (line 29). In addition to the RD entry and the
control heading and control footing report groups previously
discussed in this section, the Report Section describes a
report heading (lines 40 through 42), a page heading (lines 43
through 49), a detail line (lines 63 through 67), and a page
footing (lines 106 through 108).

The first time the GENERATE statement (line 118) is
executed, seven report groups are processed and written on
the report file: report heading, page heading, FINAL control
heading, DEPT control heading, SECT control heading,
ACCOUNT control heading, and detail. As input cards are
read, detail lines are generated until a control break is
detected. Control footing and control heading report groups
are then processed according to the level at which the
control break occurs. The control report groups are
processed as follows:

Control break occurs in the ACCOUNT data item

ACCOUNT control footing
ACCOUNT control heading

Control break occurs in the SECT data item

ACCOUNT control footing
SECT control footing
SECT control heading
ACCOUNT control heading

Control break occurs in the DEPT data item

ACCOUNT control footing
SECT control footing
DEPT control footing
DEPT control heading
SECT control heading
ACCOUNT control heading

When the end of the input file is encountered, the
TERMINATE statement (line 121) is executed. The control
footing report groups are processed as if a control break
occurred in the DEPT data item. The FINAL control footing
report group, which prints the totals for all departments, is
then processed. The page footing is the last report group
written on the report file.

Figure 4-13 illustrates the input data used to create the

EXPENSES report shown in figure 4-14.,
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IDENTIFICATION DIVISION.
PROGRAM-ID. TERRTRY.
ENVIRONMENT DIVISION
CONFIGURATION SECTION.
SOURCE-COMPUTER. CYBER=170.
0BJECT=COMPUTER. CYBER=170.
INPUT-OUTPUT SECTION.
FILE-CONTROL «

SELECT IN-FILE ASSIGN TO #INPUT#.

SELECT OUT-FILE ASSIGN TO #0UTPUT#.
DATA DIVISION.
FILE SECTION.
FD IN-FILE

- LABEL RECORDS ARE OMITTED
DATA RECORD IS IN-REC.

01 IN-REC. ) :
03 SALESMAN PICTURE 9(4).
03 FILLER PICTURE XXxXe
03 TERRITORY PICTURE XX
03 FILLER PICTURE XXXo
03 THIS-MONTH PICTURE 9(5)V99.
03 FILLER PICTURE XXXe
03 - LAST-MONTH PICTURE 9(5)V99.
03 FILLER PICTURE XXXe
03 YTD PICTURE 9(6)V99.
03 FILLER PICTURE X (40).

FD OUuT=-FILE
LABEL RECORDS ARE OMITTED
REPORT IS TERRITORIES.
WORKING-STORAGE SECTION.
77 DATE-IN
REPORT SECTION.
RD TERRITORIES
CONTROLS ARE FINALs TERRITORY
PAGE LIMIT IS S5 LINES
HEADING 3
FIRST DETAIL 7
LAST DETAIL &7
FOOTING 50.
01 TYPE IS PAGE HEADING, : : ‘
03 LINE NUMBER 3 COLUMN NUMBER 56 PICTURE X(25)
-~ VALUE 1S #SALES REPORT BY TERRITORY#.
03 LINE NUMBER PLUS 1 COLUMN NUMBER 62 PICTURE X(14)
SOURCE IS DATE-IN.
01 TYPE IS CONTROL HEADING TERRITORY NEXT GROUP PLUS 1.
03 LINE NUMBER PLUS 1.
05 COLUMN NUMBER 23 PICTURE X(5) VALUE IS #SALES#.
05 COLUMN NUMBER 40 PICTURE X(B) VALUE IS #SALESMAN#.
05 COLUMN NUMBER 61 PICTURE X{4) VALUE IS #LAST#.
05 COLUMN NUMBER 85 PICTURE X{4) VALUE IS #THIS#.
05 COLUMN NUMBER 110 PICTURE XXX VALUE IS #YTD#.
03 LINE NUMBER PLUS 1.
05 COLUMN NUMBER 21 PICTURE X(9) VALUE IS #TERRITORY#.
05 COLUMN NUMBER 41 PICTURE X(6) VALUE IS #NUMBER#.
05 COLUMN NUMBER 61 PICTURE X(5) VALUE IS #MONTH#.
05 COLUMN NUMBER 85 PICTURE X(5) VALUE IS #MONTH#.
05 COLUMN NUMBER 109 PICTURE X(5) VALUE IS #SALES#.
01 DET-LINE TYPE IS DETAIL LINE NUMBER PLUS 1.
03 COLUMN NUMBER 24 PICTURE XX SOURCE 1S TERRITORY
GROUP INDICATE.

PICTURE X (14).

03 COLUMN NUMBER 42 PICTURE XXXxX SOURCE IS SALESMAN.
03 COLUMN NUMBER 58 PICTURE $$%9999.99
SOURCE IS LAST=-MONTH.
03 COLUMN NUMBER 82 PICTURE $$%$+999.99
SOURCE IS THIS~MONTH.
03 COLUMN NUMBER 106 PICTURE $$$$+999.99
SOURCE IS YTD.

01 TYPE IS CONTROL FOOTING TERRITORY NEXT GROUP PLUS 6.
03 LINE NUMBER PLUS 1.
05 COLUMN NUMBER 57 PICTURE X(60)
03 LINE NUMBER PLUS 1.
' ‘05 COLUMN NUMBER 21

VALUE IS ALL #-#.

PICTURE X(26)
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Figure 4-9. TERRTRY Program (Sheet 1 of 2)
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106
107
108
109

VALUE IS #TOTALS FOR SALES TERRITORY#.
05 COLUMN NUMBER 48 PICTURE XX SOURCE 1S TERRITORY.
05 TOT-1 COLUMN NUMBER 57 PICTURE $$$$,999.99
SUM LAST-MONTH. ' ‘
05 TOT-2 COLUMN NUMBER 81 PICTURE $$$$+999.99
SUM THIS-MONTH.
05 TOT-3 COLUMN NUMBER 104 PICTURE $$555$5999.99
SUM YTD. ;
01 TYPE 1S CONTROL FOOTING FINAL.
03 LINE NUMBER PLUS 2.
05 COLUMN NUMBER 55 PICTURE X(62) VALUE IS ALL #¥#,
03 LINE NUMBER PLUS 2. ,
05 COLUMN NUMBER 21  PICTURE X(32)
VALUE IS #TOTALS FOR ALL SALES TERRITORIES#.
05 COLUMN NUMBER 55 PICTURE $$,$5$,999.99 SUM T0T-1.
05 COLUMN NUMBER 79 PICTURE $$,5$$,999.99 SUM TOT-2.
05 COLUMN NUMBER 103 PICTURE $5$+$$5,999.99 SUM TOT-3.
01 TYPE IS PAGE FOOTING LINE NUMBER 54.
03 COLUMN NUMBER 21  PICTURE X(25)
VALUE IS #SALES REPORT BY TERRITORY#.
03 COLUMN NUMBER 109 PICTURE X(4) VALUE IS #PAGE#.
03 COLUMN NUMBER 114 PICTURE ZZ9  SOURCE IS PAGE-COUNTER.
PROCEDURE DIVISION. \
OPENING.
OPEN INPUT IN-FILE.
OPEN OUTPUT OUT-FILE,
ACCEPT DATE=-IN.
INITIATE TERRITORIES,
READING.
READ IN-FILE RECORD
AT END GO TO CLOSING.
GENERATE DET-LINE.
GO TO READING.
CLOSING.
TERMINATE TERRITORIES.
CLOSE IN=-FILEs OUT=-FILE.
STOP RUN.

Figure 4-9. TERRTRY Program (Sheet 2 of 2)

JUNE 1976 Column 8 Column 33
Column 1 Column 13. Column 23

N\

1436 NE 1477209 13569R7 06531048
4280 NE 1604377 1537365 07292015
5772 NE 1525483 1290418 06824038
T244 NE 1287860 0991034 05579125
3124 NO 0984506 0925061 04834103
5506 NO 1301695 1087626 06318510
6578 NO 1076823 1149075 05892268
8321 NO 1310523 1287000 06913254
4013 NW 1216590 1245622 06144378
6311 Nw 0791240 0853862 04465127
9787 NW 0091078 1145720 05793810
2275 SE 1129516 0944820 05248996
3865 SE 0893342 1129845 05061764
7505 SE 1402930 1367803 06790434
9178 SE 1685243 1480683 07924355
1899 SO 0832145 0622514 03876225
4949 SO 0956379 0998351 04805633
8626 SO 1042916 0956241 04806126
1062 Sw 0946538 1145763 04966515
2361 SW 1045488 1062354 05112459
7092 SW 0935452 0998760 04736443
7890 Sw 0889645 1039366 04588720
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Figure 4-10. Input Data for TERRTRY Program
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